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IlosicHuTeNbHAS 3aIUCKA

Pabouas mporpamma ydeGHOro Kypca «Maremarnka psiiom» JUIsI OCHOBHOTO OOIEro
obOpa3oBaHus B 9 kacce pazpaboTaHa HA OCHOBE HOPMATHUBHBIX JIOKYMEHTOB:

1. @enepanbHblil 3ak0H 0T 29.12.2012 Ne 273-D3 «O6 obpasoBanuu B Poccuiickoit
denepanun».

2. TpeboBanuii Kk pe3yapTaTaM OCBOEHMSI OCHOBHOM 00Opa30BaTEIbHOW MPOrpaMMBI
OCHOBHOTO 0Omero o0Opa3oBaHus, MpeacTaBiICHHbIX B DenepalbHOM TOCYJapCTBEHHOM
o0pa3oBaTeIbHOM CTaHAapTe OCHOBHOTO oOmiero oOpaszoBanus (Ilpuka3 MuHnpocBemeHus
Poccun ot 31.05.2021 r. Ne 287, 3apeructpupoBan MuHHCTepcTBOM ocTUliuM Poccuiickoit
®enepanun 05.07.2021 r., per. Homep — 64101) (manee — DI'OC O00);

3. ®denepanpHas oOpa3zoBaTeIbHas IporpaMmmMa OCHOBHOTO 00I1Iero o0pa3oBaHms

4.  Tlonmoxxenue o0 Qopmax, TMEPHOANYHOCTH, TMOPSAKE TEKYIIEro KOHTPOJISI
yCIeBaeMOCTH U MPOMEXKYTOUHOU aTTecTanuu oOyyatouiuxcs B MBOY COILI Ne 8

5. CanlluHa 2.4.2. 2821 — 10 «CaHUTapHO-IIHIEMHOJIOTHIECKHE TPEOOBAHHS K

6. YCIOBUSIM U OpraHu3aly 00ydeHHs] B 0011e00pa30BaTEeNIbHBIX YUPEKICHUIX)»

(yTBepKIeHBI MOCTaHOBJIEHUEM [ JIaBHOTO rOCy/IapCTBEHHOTO CAaHUTApHOTO Bpaya Poccuiickoit
®enepanun ot 29 nexadps 2010 r. Ne 189).

1. OcHoBHast 00pa3zoBaTeNibHas IIporpaMmMa 0CHOBHOTO 0011ero oopazoBanus MbOY
COLII Ne 8

Pa6ouas nporpamma yueOHoTO Kypca «MaTtematuka psiiom» pa3padoTaHa Jisl ydaruxcst
9 kmaccoB. Cpeau mpeaMeToB, POPMUPYIOIINX HHTEIUIEKT, MaTeMaTHKa 3aHIMAET TIEPBOE MECTO.
Xoporasi MaTeMaTHYeCcKasi TOJrOTOBKA HY)KHa BCEM BBIITYCKHUKAM HIKOJIBL. TeM ke yJarumcs,
KOTOpPBIE B IIIKOJIC MPOSIBIISTIOT BBIPAKCHHBI HHTEPEC K MaTeMaTHKE, HEOOXOIUMO TPEICTABUTh
JIOTIOTHUTEIbHBIE BO3MOKHOCTH, CIIOCOOCTBYIOIIME UX MaTEMaTHYECKOMY Pa3BUTHIO.

[Ipu otOope copepkaHusi MPOTPaMMBbI HCIIOIb30BaHbI 00IIENIAKTUYECKUE TPUHIIHIIbL:
JOCTYITHOCTH, IPEEMCTBEHHOCTH, NPAKTUYECKOW HAmNpaBICHHOCTH, Yy4€Ta WHAMBUAYaJTbHBIX
crocobHocTeil M mocuiabHOCTU. llpu peanuzamuu coAep:KaHHsl MPOrPaMMbl  YUUTHIBAIOTCS
BO3pacCTHbIE W HWHIUBUAYaAJIbHbIE BO3MOXKHOCTH TIOJIPOCTKOB, CO3JAIOTCSl YCJIOBHS NS
YCHENTHOCTH KaXJ0ro peO&HKa.

Pa3paboTtka naHHOTO Kypca 00yclioBiIeHa OTCYTCTBUEM B Kypce anreOpbl U reoMeTpuu 9
KJlacca TeM, PaCCYUTaHHBIX Ha IOBTOPEHHE B MOJIHOM 00bEME MaTEeMaTHKH 5-9 KJI1accoB.

Ha u3ydenne yueOHOTO Kypca «Martemaruka psaom» OTBOAUTCS B 9 kiacce — 34 vaca (1
4ac B HEJIEINIO).

Heap kypca: 0000MIUTh U CUCTEMATU3UPOBATh 3HAHUS YYalIUXCS [0 BCEM paszeiam
MaTeMaTHKU ¢ 5 1o 9 Ki1acchl, MOATOTOBUTH K YCIEITHON cAaye K3aMeHa.

3agaum Kypca:

—®opmupoBaTh 00IIKME YMEHHUS U HABBIKU IO PEIICHUIO 3a/1a4 UTIOUCKY STUX PEIICHU;

—Pa3BuBaTh TOrU4YE€CKOE MBIIUICHUE YYaIlIUXCS;

—Oxka3zarp MoMolIk B NOAroToBKe K caaue ['UA;

—JlaTh BO3MOKHOCTh MPOAHATU3UPOBATh CBOM CIOCOOHOCTH;

—®opMUpOBaTh HABBIKH UCCIIEIOBATENBCKON AEATEILHOCTH;

—BocnuteiBaTh 11€51€yCcTpeMIIEHHOCTh M HACTOMYUBOCTD MPHU PEIICHUU 3a/1a4.

Metoasb! u popMbl 00yUeHHs

Jns paboThl ¢ yYalIUMHCS HCHOJB3YIOTCS CleAyromue (GopMmbl pabOThI: JIEKIMH,
MIPAKTUYECKHUE PaOOThI, TECTUPOBAHKE, BBICTYIUIEHUS C JOKIIAIAMU: «3alllUTa PeIIeHUs», «BBIBOJL
(bopMym», «10Ka3aTEIbCTBO TEOPEM.

3aZ[aHI/I$l HanmpaBJICHbI HA IIPOBEPKY TAKHUX Ka4Ye€CTB MaTeMaTH4eCKOH MOAroTOBKH
BBIIYCKHUKOB, KaK:
- YBEPCHHOC BJIAJICHUC (I)OpMaHBHO-OHCpaTI/IBHBIM aJII‘C6paI/I‘-ICCKI/IM arrapaToMm;
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- YMEHHUE  pEUIUTh IUTAHUMETPUYECKYIO  3a/Jady, [PUMEHSsS  pa3IUvHbIC
TEOPETUYECKHE 3HAHUSIKYpCa TEOMETPHH;

- YMEHHE PEIIUTh KOMIUIEKCHYIO 33/1a4y, BKIIOYAIOIIYIO B ceOsl 3HAHUS M3 Pa3HBIX
TEMKYpca;

- YMEHHE MaTeMaTUYCCKU TPAMOTHO H SICHO 3aIliCaTh PEIICHHE, IPUBOIS IPH STOM
HEe0OXOAMMEBIE MMOSICHEHUS U 000CHOBAHUS;

- BJIQ/ICHUE IIIMPOKUM CIICKTPOM IPHUEMOB ¥ CITOCOOOB PACCyXICHUU.

®opMbl yueTa padoydeil mporpaMMbl BOCIUTAHUS

BocnurarenbHblil noTeHIMAN IpeaMera «MareMaTHKa psoM» PEaIM3yeTCs Yepes:

. YcTranaBnuBaTh JOBEPUTENIbHBIE OTHOIICHUS MEX/Ty YUUTENIEM U 00y4aroIUMHUCS,
CHOCOOCTBYIOUINX TO3UTUBHOMY BOCHPUSATHIO yJAIIUMUCS TPEOOBAHUM U TPOCHO YUUTENS;

. [IpuBnexkarb BHUMaHHE YydaluXcs K OOCYXJaeMoill Ha ypoke HH(OpMaIuH,
aKTUBU3UPOBATh MIO3HABATEIBHYIO JESTEIbHOCTh YUalllUXCsl;

J [ToOyxnate ydamuxcs coOnroaTh Ha ypoKe HOPMbI YU4e€OHOW AMCLUIUIMHBI U
caMOOpraHu3alny;

J [ToanepxuBaTh B KOJUIEKTUBE yYaIIMXCs APYKETIO0HYIO, IEI0BYI0 OOCTaHOBKY;

. HaxonuTh IeHHOCTHBIHN acTeKT yueOHOTO 3HAHUS U HH(OPMAIUH, 00ECTICUUTh €T0
MMOHUMAaHKE U TepeKUBAHUE YUaTUMUCS;

. Co3znaBath ycinoBus ISl CAaMOCTOSITENILHOTO TIOUCKA, 0TOOPa, OLIeHKH HH(opMauu
YUalIUMHUCS, UCTIOb3Ys Pa3HOOOpa3HbIe HCTOYHHKHY;

o Co3znaBath ycinoBus Jis JESTENILHOCTH YYalUXCs B Pa3JINYHBIX (POPMUPOBAHUSX,
B3aMMOJICMCTBHUS B IPYIIIaX, COBMECTHOTO MONCKA PEIICHUN;

J Peann3oBbIBaTh BOCIUTATENbHBIE BO3MOXHOCTH Pa3IMYHBIX BHJIOB AEATEILHOCTH

00yJaroIIMXCsl CO CIIOBECHOM OCHOBOM (CaMOCTOsITeNIbHAS padoTa ¢ ydeOHHKOM, paboTa ¢ HAyYHO
— HOMYJSPHON JTUTEpaTypOid, 0TOOp U cCpaBHEHHUE MaTepUalla Mo pa3HbIM UCTOYHUKAM;

WHunmupoBaTh M MOAJEPKUBATH HUCCIEIOBATEIbCKYIO JIEATENbHOCTh YYAIUXCS B
pamMKax pealv3alii UMHU WHIAUBUAYAJTbHBIX U TPYIIOBBIX MIPOEKTaX.

Pa3zpaboTka nanHOTO Kypca 00ycloBlIieHa OTCYTCTBHEM B Kypce anreOpbl U reoMeTpuu 9
KJlacca TeM, PaCCUUTaHHBIX Ha IOBTOPEHHE B MOJIHOM 00bEME MaTEMaTHKH 5-9 K1accoB.

Ha u3ydenne yueOHOTO Kypca «Martemaruka psaom» OTBOAUTCS B 9 kiacce — 34 vaca (1
4ac B HEJIEINIO).

Copep:xaHue NporpaMMsl Kypca

1. Beenenne (2 1)

2. Yucjaa u BpruncjaeHus (2 4)

Uucna: HaTypajgbHble, palUOHAIbHbIE, HppauuoHaiabHble. COOTBETCTBUA MEXIY
qyucIaMM U KOOpJAMHATaMU Ha KoopAuHaTHOM Jjyde. CpaBHeHue uucen. CtaHzapTHas 3aluch
yucen. CpaBHEHUE KBaJIPaTHBIX KOPHEW U pallMoHanbHbIX yucel. [lonarue npouenra. TekcToBbie
3aJjaud Ha MPOLEHTHL, IPOOU, OTHOLIEHHUS, IPONOPLHMOHAIBHOCTh. OKpyIiIeHHe YhCe.

3. Adareopauveckue BbIpaxeHus (2 4)

Beipaxenus, Toxectsa. O6aacte onpeneneHus BolpaxkeHuil. CocraBieHne OyKBEHHbBIX
BBIpQXKEHUH, MO 3ajadyaM Wid 1o ueprexkam. OpHowieHsl. MHorousneHsl. JleHcTBUS C
OJTHOWIEHAaMH M MHOrowieHamu. @DOopMynbl COKpAIEHHOTO YMHOXEHHUs. Pa3znoxeHue
MHOTOYJIEHOB Ha MHOKUTEIIH.

Coxpamienue anreOpandeckux Jpobeid. IlpeoOpa3oBaHue YHUCIOBBIX BBIpAXKEHU,
coJiepKalux KBajapaTHble KopHU. CTeneHb ¢ LebIM NoKa3areaeM U UxX cBoicTBa. KopeHs N-oif
CTEIeHH, CTENIeHb CPALMOHAIbHBIM [TOKa3aTeJIeM U UX CBONCTBA.

4. YpaBHeHnus, cucrembl ypapHennii. HepaBencrsa, cucrembl HepaBeHCTB (7 1)

VYpaBHeHus ¢ ojxHoW mepemeHHo#. KBanpaTHele ypaBHeHus. HemosnHoe kBaapatHoe
ypaBHeHue. Teopema Buera o kopHsx ypaBHeHus. MccnemoBaHue KBaJpaTHBIX YpaBHEHHI.
JpoOHO- panoHaIbHbIE YpaBHEHUs. YpaBHEHUS C IBYMS MepeMeHHbIMU. CHCTEMBl YpaBHEHHIA.



Mertoapl pemeHusi CUCTEM YpaBHEHH: MOJCTAHOBKH, METOJ CIOXKEHHS, rpa)uuecKuii MEeTOI.
3ajauy, peuaeMble ¢ IOMOINBIO ypaBHEHMI WM CUCTEM ypaBHeHMH. HepaBeHcTBa c 0JHOM
nepeMeHHOM.CrucTteMbl HepaBeHCTB. MHOKECTBO pEIICHUH KBaJpaTHOIO HEpaBeHCTBA. MeToibl
peleHNs] HEPaBeHCTB M CUCTEM HEPaBEHCTB: METOJ HHTEPBAJIOB, rpaduyeckuii METo.

o. ®yukuuu u rpadpuxu (44)

[onstne ¢pynkuuu. Oynkuus u apryment. O6nacts onpeneneHus ¢ynkun. Odnacts
3HadeHudl pynkuuu. I'padux ¢ynxmum. Hynmu ¢ynkumn. OyHKIMS, BO3pacTaromas Ha OTpe3Ke.
®yHKkuus, yopIBaromas Ha oTpeske. JIuneitnas

¢bynkuuss m ee cBoicTBa. I['paduk nuHEHHOW (GyHKIMU. YTIOBOH KOA(POUIHEHT
¢bynakuuu. O6paTtHO mpornoprroHanbHas GyHKIUs U ee cBoiicTBa. KBagpaTnunas GyHkuus u ee
cBoiictBa. ['paduk kBagpatnuHoil pynkuuu. Cremennas ¢yHkus. YetHas, HedeTHAS PYHKIIHSL.
CBoiicTBa 4eTHOW ¥ HEYETHOM CTETICHHBIX (DYHKIIHIA.

I'paduku crenenssix ¢yHkIM. MakcumanbHOE€ U MUHMMallbHOE 3HaueHHe. UTeHue
rpa¢ukoB ¢yHKIuA. OCOOEHHOCTH PACMOJIOKEHHSI B KOOPAMHATHOM TUIOCKOCTH T'papuKOB
HEKOTOpBhIX (YHKIMHA B 3aBUCUMOCTH OT 3HAYEHHUS MapaMeTpoB, BXOAIMIMX B (OPMYIIbL.
3aBUCUMOCTb MEX/1y BETMYMHAMH.

6. TexcToBble 3a1a4u (4 4)

3ajauu Ha IPOLEHTHI, 3a7a4l Ha JBW)KEHHE, 3a/1aud Ha BBIYUCIIEHHE 00beMa padoThI,
3a/layd HaTPOLIEHTHOE COJIEp’KaHUE BEIECTB B CIUIaBaX, CMECAX U PacTBOPAX, CHOCOOBI HX
pelIeHus.

1. Tpeyroabuuxu (4 4)

BricoTa, Menuana, cpenHssa JUHUS TpeyroyibHUKa. PaBHOOGEIpeHHBINH HPaBHOCTOPOHHUMN
TpeyroipHuKU. [Ipu3Haku paBeHCTBa W MOJNOOUS TPEYroJbHUKOB. PelieHue TpeyrojbHUKOB.
CymMa yrioB TpeyroJibHUKA.

CBoiicTBa MPsIMOYTOJBHBIX TPEyroabHUKOB. Teopema [ludaropa. Teopema cuHycoB u
KocuHycoB. HepaBeHCTBO TpeyroybHUKOB. [1nomans TpeyronbHuka.

8. MHoroyrojJbHuKH (3 )

Buasl MHOTOYTOJIBHUKOB. [lapamienorpamM, €ro CBOMCTBa U MPU3HAKH.

[Tmomane mapamtenorpamma. PomO, mpsiMmoyrosibHUK, kBaapaT. Tpamemus. CpemHsis
nuHus Tpanenuu. [Inomane Tpanennu. IIpaBuipHBIE MHOTOYTOJIBHUKH.

9. Oxpy:kHOCTD (4 1)

KacaTtenbHast kK OKpYXKHOCTH U €€ CBOMCTBA. LleHTpanbHbIi M BOMCAHHBIN YTJIbI.

OKpyXHOCTb, OIHCaHHAas OKOJIO TpeyroibHUKa. OKpYyXKHOCTb, BIMCAHHAs1 B
TpeyrojapHuK. CBOMCTBA ONMCAHHOIO M BIIMCAHHOTO YETBHIPEXYrOJIbHUKA. J[JIMHA OKPYKHOCTH.
[Inomane kpyra.

10. TIIporpeccun: apudpmernyeckas HW reomerpudeckass (2 4) Ywuciosbie
Iocie10BaTeIbHOCTH. Apudmerndeckas nporpeccuss PazHocTs apuMeTHUecKod Iporpeccum.
®opmyna n-oro wuieHa apudmernueckoil mnporpeccun. @DopMmyna CyMMBl N UYJIECHOB
apumeTnueckoil mnporpeccuu. I'eomerpuueckas mporpeccusi. 3HaMeHaTellb I'€OMETPHUUECKOM
IIPOrPECCHUHN.

dopmyna n-oro wieHa IeOMETpUYECKOW mporpeccur. PopMysa CyMMBI N 4IEHOB
reomeTrpudeckoil mporpeccun. Cymma 6€CKOHEUHOM reoMeTprudecKoil nporpeccun

IInanupyemMsle pe3yJIbTaThl 0CBOCHHA Kypca

JIMYHOCTHBIE

1. CIOCOOHOCTh K SMOIMOHAIBHOMY BOCHIPHUATHIO MaTeMAaTUYECKUX OOBEKTOB,
paccyXJAeHUM, pelIeHri 3aa4, pacCMaTpUBAeMbIX MPOOIIEM;

2. YMEHHE CTPOUTH pEuYeBble KOHCTPYKIMH (YCTHbIE M THCbMEHHBIE) C

HCIIOJIb30BAHUEM U3YYEHHOW TEPMHHOJIOTUM U CHUMBOJIMKM, IIOHUMAaThb CMBICI IIOCTABJIEHHOU
3agaun. OCylecTBIAThH MEPEBO/] C €CTECTBEHHOTO SI3bIKa HA MaTEMAaTUYECKU U HA00OPOT.
MeranpeamMeTHble
1. yMmeHue IUIaHUPOBaTh CBOKO  JIEATENBHOCTh NPU  PEUICHHH  y4eOHBIX
MaTeMaTU4YeCKUX 3ajlay, BUJETh Pa3JIMYHbIE CTPATETHH PELIeHMs 33a/ad, OCO3HAHHO BHIOMPATH



CHOCO0 pericHus;

2.  ymeHue paboTaTh ¢ y4eOHBIM MAaTEMaTHYECKHMM TEKCTOM (HAaXOIUTh OTBETHI HA
MTOCTABJICHHBIC BOIIPOCHI, BBIACISTH CMBICTIOBEIE ()parMEHTHI);
3. yMEHHE NPOBOJUTHL HECIOXHBIC JOKA3aTeIbHBIE PACCYKICHHS, OMHUPAsSCh Ha

U3Y4YEHHBIC OIIPEICIICHHs, CBOWCTBA, IPU3HAKW; pPACIO3HAaBaTb BEPHbBIE U  HEBEPHBIC
YTBEP)KICHUS; WLTIOCTPUPOBATh NMPUMEpPAMH HM3yUCHHBIE TOHATHS M (DAKThI; OMPOBEPraTh C
IIOMOIIIbI0 KOHTPIIPUMEPOB HEBEPHBIE YTBEPIKICHNUS,

4.  ymeHHeE JIeCTBOBATh B COOTBETCTBUHU C IPEUIOKEHHBIM AIITOPUTMOM, COCTABIIATh
HECJIOKHBIE aJITOPUTMBbI BBIYUCIIEHUN U IOCTPOCHUN;

o. pUMEHEHHE TPUEMOB CAMOKOHTPOJIS IIPH PELICHUN YIeOHBIX 3a/1a4;

6.  yMeHHE BHJIETh MAaTEMaTHUYECKYIO 33/1a4y B HECIIOKHBIX PAKTUIECKUX CUTYAIHSX.

Konudukarop TpedoBaHuil K MeTaNpeIMETHBIM pPe3yJibTaTaM

B ¢denepanbHBIX U perHOHANBHBIX MPOIEAYPaX OIECHKHA KadecTBa 0Opa30BaHUS MCIONB3YETCs TepedeHb
(xoguduratop) TpoBepseMBIX TpeOOBaHMI K MeETaNpeAMETHBIM pe3yJbTaTaM OCBOSHHS OCHOBHOM
00pa3oBaTeNbHOM MPOrpaMMbl OCHOBHOT'O O0IIEro 00pa30BaHusI.

Ilepeyens (kogudukaTop) mnpoBepsieMbIX TpeOGOBaHWI K MeTanmpeIMeTHBIM pe3yJbTaTam
OCBOCHMs OCHOBHOIi 00pa30BaTeJbHOI IPOrpaMMBbI OCHOBHOI'0O 001ero 00pa3oBaHus

Kon
MIPOBEPSAEMO [TpoBepsieMbie TpeOOBaHUS K METAIIPEIMETHBIM PE3yJIbTaTaM OCBOCHUS
ro OCHOBHOM 00pa30BaTeIbHON MPOTPAMMBI OCHOBHOT'O 00I1IeT0 00pa30BaHMs
TpeboBaHUs
1 Ilo3naBaTeabHbIe YV ]|
1.1 Ba3oBeie Jornueckue aeiicTBus
1.1.1 BrISBISTE M XapaKkTepu30BaTh CYIIECTBEHHbIE TPU3HAKH OOBEKTOB (SIBJICHHI)
112 YcTaHaBnuBaTh CyIIECTBEHHBINH NpPU3HAK KIACCH(PUKAIMU, OCHOBAHUS s

O606H_[6HI/ISI " CPAaBHCHUA, KPUTCPHUH ITPOBOAMMOI0 aHaJIn3a

C y4€ToM npeasioKeHHOHM 3a/1aui BBISIBIIATH 3aKOHOMEPHOCTH U IPOTUBOPEUUS
B paccMaTpUBaeMbIX (aKTax, JAHHBIX U HAOIIOJCHUSIX;

1.13 npeuiaraTh KpUTEPUU 7S BBISIBICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;
BBISBIATH JAeuuuT uHGOpMALUU, IAHHBIX, HEOOXOJUMBIX MJIsi PeIlIeHUs
MOCTaBIIEHHOMW 3a/1auu

BrisaBnsaTs MNPUYUHHO-CJICACTBCHHBIC CBA3UM IIPpU H3YUCHUU SIBJICHUN W

1.1.4

pOLIECCOB

Jlenatb BBIBOJBI C HCIOJIB30BAaHMEM JIEIYKTUBHBIX M MHIYKTUBHBIX
1.1.5 YMO3AKITIIOYEHUH, YMO3aKIIOUEeHUH 10 aHaIo0Tuu, GOpMyIHUpOBaTh TMIIOTE3BI O

B3aMMOCBA3AX

CamocrosTenbHO BBIOMpATh CrIOCOO pelleHus: yueOHOH 3agauu (CpaBHUBATh
1.1.6 HECKOJIbKO BapUaHTOB pellIeHHs, BBIOUpaTh Haubosee MoAXOAIUN ¢ yuETOM
CaMOCTOSITENILHO BBIJIETIEHHBIX KPUTEPUEB)

1.2 Ba3oBrie uccnenoBaTenbckue JeHCTBUS

HpOBO,Z[I/ITL o CaMOCTOATCIIBHO COCTAaBJICHHOMY IIJIaHY OIIBIT, HECJIOKHBIN

1.2.1 .
9KCIIEPUMEHT, HEOOJBIIOE HCCIENOBAaHUE MO YCTAaHOBIEHHIO OCOOEHHOCTEH




0o0beKTa W3y4eHUs, NPUYUHHO-CICICTBEHHBIX CBSI3¢H W 3aBUCUMOCTEH
00BEKTOB MEXTy COOOM

1.2.2

OnenuBaTh Ha MPUMEHUMOCTh U JJOCTOBEPHOCTh MH(POPMAIIUIO, TOTYIECHHYIO
B X0JI€ HCCIIEIOBAHUS (IKCIIEPUMEHTA)

1.2.3

CamocTosaTensHO (HOpMyTUpOBaTh 000OIMIEHUS W BBIBOJBI IO PE3yJIbTaTaM
POBEIEHHOTO HAOJIIOICHUS, OIBITA, UCCIICIOBAHUS, BIAJIETh HHCTPYMEHTAMU
OLCHKHN JOCTOBCPHOCTHU IMOJTYUCHHBIX BBIBOAOB U O606HI€HI/H>1

1.2.4

[Iporao3upoBaTh BO3MOXKHOE JalbHEHIIEE Pa3BUTHE MPOIECCOB, COOBITHIA M
UX TIOCIEACTBUSA B AHAJOTUYHBIX WM CXOJHBIX CHUTYyalUsX, BBbIJABUIaTh
IPEIOI0KEHUS 00 X Pa3BUTHH B HOBBIX YCIOBHUSX U KOHTEKCTaX

1.2.5

Hcnonp30BaTh BOMPOCH! KaK UCCIIEA0BATEIBCKUNA HHCTPYMEHT TTO3HAHMUS;
(hopmMynupoOBaTh BOMPOCH, (PUKCHUPYIOMIUE PAa3PhIB MEXKAY pPEATbHBIM U
JKEJIaTeNIbHBIM ~ COCTOSIHUEM  CHUTyallud, OOBEKTa, CaMOCTOATEIbHO
yCTaHABJIMBATh UCKOMOE U JaHHOE,

(dhopmMupoBaTh TUMOTE3Y 00 UCTUHHOCTH COOCTBEHHBIX CY)KJICHUM U CYKJICHUM
JIPYTUX, apryMEHTHPOBATH CBOIO MO3UIINIO, MHEHUE

1.3

Pa6ora ¢ unpopmarnueit

1.3.1

[IpuMeHATH pa3nyHbBlE METOJbI, HHCTPYMEHTHI M 3alpoChl MPHU IMOUCKE WU
oTOope MH(MOPMALIMU WM JTAHHBIX U3 UCTOYHUKOB C YUETOM IPEIOKEHHON
yueOHOM 3a/1a4M U 3aJJaHHBIX KPUTEPUEB

1.3.2

Boibupats, aHanmu3upoBaTh, CHCTEMATU3UPOBATh W  HHTEPIPETUPOBATH
MH(OPMALIHIO Pa3TIMYHBIX BUIOB U (OPM IMpeICTaBICHHS; HAXOAUTh CXOTHbIE
apryMeHThl (MOATBEPXAAIONINE WIA OMPOBEpPraiouiie oJHy U Ty K€ HJCIO,
BEPCHIO) B pa3IMYHBIX HHOOPMALIMOHHBIX HCTOYHUKAX

1.3.3

CaMocTOATENTPHO  BbIOMpaTh  ONTUMAJbHYIO  (QOpMYy  MpeACTaBIICHUS
nH(popMalUK U WIUTIOCTPUPOBATH PelIaeMble 3a7aul HECIOKHBIMH CXeMaMH,
qyarpaMmmamu, HHOHM rpadukoil U uX KOMOMHALMSIMU

1.3.4

OuenuBath HAASKHOCTH HHGOPMAIMU MO KPUTEPHUSIM, MPEII0KECHHBIM
Nearorn4eckuM pabOTHUKOM WU C(HOPMYITUPOBAHHBIM CAMOCTOSITENILHO

1.3.5

D¢ dexTrBHO 3aNIOMUHATH U CUCTEMATU3UPOBATH UHPOPMALIUIO

KommynukatuBubie Y'Y /|

2.1

OO01enue

211

BLIpa)KaTL cebs (CBOIO TOYKY 3pCHI/I$I) B YCTHBIX U ITUCBMCHHBIX TCKCTAaX

212

B xonme nuanora u (I/IJ'II/I) JAUCKYCCUU 3aaBaTb BOIIPOCHI 110 CYLICCTBY
06cy>1<z[aeM0171 TCMbI U BbICKA3bIBATh UACHU, HALICIICHHBIC HAa PCIHICHUEC 3a/la4 U
IMOAACPIKAHUC 0J1aroxeaaTeIbHOCTH O6H_ICHI/I$I;
COIMIOCTAaBJIATE CBOU CYXIACHUA C CYXJCHUAMH APYIUX YHACTHHUKOB JUajiora,
O6H3py>KI/IBaTI> pa3jinaue u CXoACTBO MO3UITHIA

2.1.3

[TyOnu4yHO NpencTaBiATh pe3yabTaThl BBITOJHEHHOTO ONbITAa (IKCIEPUMEHTA,
UCCIIeIOBaHMsI, IPOCKTA);

CaMOCTOSATENIbHO ~ BBIOMpaTh (opMaT BBICTYIUIGHHS ¢ Y4€TOM  3ajay
MIPE3eHTAIMH K 0COOCHHOCTE! ayTMTOPHH U B COOTBETCTBUU C HUM COCTABIISATh
YCTHBIE W TIMCbMEHHBIE TEKCThl C HCIIOJIB30BAHUEM WJUIFOCTPATUBHBIX
MaTepHajIoB




214

Bocnpunumare ¥ QOpMyIUpOBaTH CYKICHHUS, BBIpAKATh OSMOLUU B
COOTBETCTBUU C LIETSIMHU U YCIOBUSAMU OOIICHHUS;

pacro3HaBaTh HeBepOalbHBIE CpEACTBA OOIIEHUS, IOHUMATh 3HAUCHHE
COLIMANIBHBIX 3HAKOB, 3HaThb M PaclO3HABaTh MPEINOCHUIKA KOHQIMKTHBIX
CUTYallUl ¥ CMATYATh KOH(MIMKTHI, BECTH IIEPETOBOPHI;

[IOHMMAaTb HaMEPEHMsI JPYTUX, MPOSIBISTh YBAXKUTEIbHOE OTHOIICHHE K
co0eceIHUKY U B KOPPEKTHOU Gopme popMynnpoBaTh CBOU BO3PAKEHHUS

2.2

CoBMecTHAS IEATETBHOCTD

221

[IoHnMaTe U UCIIOJIB30BATh NIPEUMMYLIECTBA KOMAHIHONW UM MHAMBUAYAIbHOMN
paboThl  MpU  PpEHICHWHM  KOHKPETHOW  mpoOsieMbl,  0OOCHOBBIBATH
HEOOXOMMOCTh TPUMEHEHHUSI TPYNIOBBIX (OPM B3aUMOACUCTBUS TIPHU
pELIEHNH TOCTABJICHHOW 3a]1a4H;

MIPUHUMATD 1[€1b COBMECTHON JESITEIbHOCTH, KOJJIEKTUBHO CTPOUTDH JEHCTBUS
no €€ JOCTIKEHHUIO: pAaCIpeneisTb poJiM, JI0roBapuBaThCs, OOCYXKIATh
MIPOLIECC U PE3YJIbTaT COBMECTHOM pabOThI;

yMeTb 0000I1aTh MHEHUS HECKOJbKHMX YEJOBEK, MPOSBISITH T'OTOBHOCTH
PYKOBOJIUT, BBITIOJIHATH IOPYYEHUS, IO JUUHATHCS;

IJIAHUPOBATh OPTaHM3AIUI0 COBMECTHOM pabOTHI, OMIPENETSATh CBOIO POJib (C
y4€TOM IPEIIOUTEHUI 1 BO3MOKHOCTEH BCEX Y4aCTHUKOB B3aUMO/ICHCTBUS),
pacnpenensaTh 3aJaud MeXAy YIeHaMH KOMaH[Ibl, y4acTBOBaTh B IPYMIIOBBIX
dhopmax paboTsl (0OCyKIeHUsI, 0OOMEH MHEHUH, ""MO3TOBBIE IITYPMBI" 1 UHBIE);

BBITIOJIHATH CBOIO 4YacTh pabOThI, HOCTUraTh KayeCTBEHHOI'O pe3yibTaTa IO
CBOEMY HalpaBJICHUIO U KOOPAUHUPOBATH CBOU JEUCTBUSA C IPYTUMH WICHAMU
KOMaH/Ibl;

OIICHUBAaTh KAadyeCTBO CBOETr0 BKJaJa B OOLIMI NPOIYKT IO KPUTEPUSIM,
CaMOCTOSITENIbHO CPOPMYITHMPOBAHHBIM YYaCTHUKAMU B3aHMOJICHCTBHUS;
CpaBHHMBaTh pe3ylIbTaThl C MCXOJHOM 3amauell M BKJIAJ KaXKJOTO 4YieHa
KOMaH/Ibl B JOCTHKEHHE PE3yJIbTaTOB, pa3leisaTh chepy OTBETCTBEHHOCTU U
HPOSBIISATH TOTOBHOCTh K IPEIOCTABICHUIO OTUETA MEepe]l TPYNIon

PeryasituBubie YY /|

3.1

CaMoopraHH3 alusa

311

BoIsBIsATE IPOOIEMBI TSI PEIICHUS B dKU3HEHHBIX U YU€OHBIX CUTYAIIHIX;
CaMOCTOSITENIBHO COCTABJISITh AITOPUTM peIIeHHs 3ajaud (WJIK €ro 4acTh),
BBIOHpATh coco0 pelieHus yueOHOM 3a/1aun ¢ y4€TOM UMEIOIIUXCSI PeCypCoB
U cOOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh MpeiaraeMble BapuaHThI
pelieHn

3.1.2

OpI/IeHTI/IpOBaTbCH B Pa3IMYHbIX rmoaxogax IIPpUHATHUA peIHeHI/Iﬁ
(MHIUBUAYaldbHOE, TPHUHATHE peIIeHUus B TpyIMIe, NPUHATHE pELIeHuH
TPYIIION);

COCTaBJIATH IIJIaH ﬂeﬁCTBHﬁ (HJ‘IaH peajM3aliui HAMCEYCHHOI'0 aJIrOpuTMa
peIJ_IeHI/ISI), KOPPEKTUPOBATH HpeI[J'IO)KeHHHﬁ AJITOPUTM C y‘IéTOM MOJIYYCHHA
HOBBIX 3HAaHUH 00 U3y4aeMoM 0ObEKTE;

AcJIaTh BLI60p u 6paTI> OTBCTCTBCHHOCTD 3a PCHICHHUC

3.2

CaMOKOHTpOJIb

3.2.1

Bnanets criocobamu CaMOKOHTPOJIsI, CaMOMOTHUBAIIUU U pe(bHeKCI/II/I




322 BHOCHTD KOppEKTHBBI B JIESTEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITEIIBCTB,
o M3MEHUBIINXCA CUTYallUl, YCTAHOBJICHHBIX OIIMOOK, BO3HUKIINX TPYAHOCTEH

JlaBaTh a/IeKBaTHYIO OIICHKY CUTYaIlMU U TpeJyIaraTh IiaH € N3MCHCHUS,
YUUTBHIBATh KOHTEKCT U MPEABUACTh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTH
3.2.3 MpU pEIICHUU y4eOHOW 3adauu, aJalnTHPOBATh PEIICHHE K MCHSIOIIUMCS
00CTOSTCILCTBAM;

OOBSACHATP  NPUYMHBI  JOCTMXKEHUS  (HEIOCTHIKEHHS)  PE3Yy/IbTaToOB
JeSITEIbHOCTH, J1aBaTh OLEHKY NPUOOPETEHHOMY OIBITY, YMETh HAXOJWUThb
MO3UTUBHOE B MTPOU30LIEANIEH CUTYalllN;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA LEJIN U YCIOBUIM

3.3 OMOLMOHAILHBIA UHTEJUIEKT

PasnnanL, Ha3bIBaTb W YIPABJIATH CcOOCTBEHHBIMHA SMOIIMAMU U SMOIUSIMU

JIPYTHX;
BBIABJIATH U aHaJ'II/I?;I/IpOBaTI) HpI/I'-II/IHI)I 3MOHPII>1;

331
CTaBHUTH ceOs HA MECTO JPYroro 4eloBeKa, MOHUMATh MOTHBBI I HaMEpPEHHS
ApYroro;
PETyIupoBaTh CIIOCO0 BBIPAKEHUS SMOIIHN
3.4 [Ipunste ceds u npyrux

Oco3HaHHO OTHOCHUTHCS K JIPYTOMY YEIOBEKY, €r0 MHCHHIO;
MPU3HABATh CBOE MPABO HA OMIUOKY U TAKOE XKe MPaBo JPYroro;
3.4.1 MIPUHUMATD ce0s1 U JPYTHUX, HE OCYK/Ias;

OTKPBITOCTh Ce0€ U IPYTUM;

0CO3HABaTh HEBO3MOXHOCTh KOHTPOJIUPOBATH BCE BOKPYT

IIpenmeTHbIe

1. BnameHue ©0a30BbIM MOHATHWHBIM ammapaToM [0 OCHOBHBIM pa3zjeiiaM
COJIepKaHNUS;

2.  BIAJCHHME HABbIKAMU BBIYMCIICHUN C HATypaJIbHBIMU YHCIaMH, OOBIKHOBEHHBIMU U
JECSITUYHBIMU JIPOOSIMU, MOJI0KUTEIbHBIMH U OTPUIIATEILHBIMU YUCIIAMU;

3. yMeHHe pemniaTb TEKCTOBbIE 3aJaud apu(METHUYECKUM CIIOCOOO0M, HCHOJIb3Ys
pa3IMyYHbIE CTPATETUU U CIIOCOOBI PACCYKICHUS;

4.  ycBOGHME Ha HarJiTHOM YypOBHE 3HAaHUH O CBOWCTBaX IUIOCKUX U

NPOCTPAHCTBEHHBIX (HUTYp; MPUOOPETEHNE HAaBBIKOB MX M300pa)KeHUs; YMEHHE HCIIOJIb30BaTh
reOMETPUYECKHUH S3bIK JUIS ONMCAHUS MTPEMETOB OKPY)KAIOIIEro MHUPA;

5. mpuoOpeTeHue OmbITa U3MEPEHUS JIHH OTPE3KOB, BEUYUH YIJIOB, BBIYHCIICHUS
Iomae u 00bEMOB; MIOHUMAaHKE HICH U3MEPEHUE [UTUH ITUIONIAeH, 00bEMOB;

6.  3HAKOMCTBO C WJESMH PaBEHCTBa (DUTYp, CHMMETPHH; YMEHUE PACIO3HABaTh M
n300pakaTh paBHbIC U CHMMETPUYHBIEC (PUTYPHI;

7.  yMeHHE TIPOBOJMTH HECIOKHBbIE MPAKTUYECKHE pacy€Thl (BKJIIOYAIOIINE
BBIUMCIIEHUS CIIPOLIEHTaMH, BBIIIOJIHEHHE HEOOXOAUMBIX U3MEPEHUH, NCTIOIb30BAHUE PUKUIKU
1 OIICHKH);

8.  ucnonb3oBaHMe OYKB Ul 3alUCH OOLIUX YTBEPXKIACHUH, (OpPMYJ, BBIpaKEHHH,
YpaBHEHUH; yMEHHE OIEepUpPOBaTh IOHATHEM «OYKBEHHOE BBIPRKEHHE», OCYIIECTBIATh
3JIEMEHTAPHYIO JI€ATEIbHOCTD, CBI3aHHYIO C TOHITUEM «yPABHEHUEY;

9.  BBINOJIHEHHE CTAHJAPTHBIX MPOLETYP HA KOOPAUHATHOH MJIOCKOCTH;

10. moHMMaHue M MCIOJB30BaHHE WH(OPMAlUU, MPEeICTaBIeHHONW B Gopme Tabnmil,
CT0JI04aTON U KPYrOBOW JMarpaMmBbl;

11. ymeHue pemarb HmpocTelIIre KOMOWHATOPHBIE 33aJaud MepedOpOM BO3MOXKHBIX




BApUAHTOB.

12. BBIUMCIAUTENHHBIC HABBIKM: YMEHHE TMPUMEHSATH BBIYUCIIUTEIBHBIC HABBIKUA MPH
PEIICHUN MMPAKTUIECKHUX 3a71a4, OBITOBBIX, KYJIMHAPHBIX U JPYTHUX pacyeTax.

13. reomeTpuUUeCKHE HABBIKH: YMEHUE PACCUUTATH IJIOMIA/b, IEPUMETP MPU PEIICHUH
MPaKTUYECKUX 3a/lad Ha COCTABJICHHME CMEThl HA PEMOHT IOMEIICHUH, 3aJauydl CBSI3aHHBIC C
JIHU3aiHOM.

14, aHanu3upoBaTh M OCMBICIMBATH TEKCT 3a/ladyd; MOJCIMPOBATH YCJIOBHE C
MOMOIIBIO CXEM, PUCYHKOB; CTPOUTH JIOTUUECKYIO IIEMOYKY PACCYKICHHUH; KPUTHYECKU
OIICHUBATH MMOJTYYCHHBIN OTBET;

15. pemaTh 3amauud W3 pEATLHON MPAKTUKH, HCIHOIL3YyS MPU HEOOXOIMMOCTH
KaJIbKYJISITOD;

16. wum3BIEKaTh HEOOXOAMMYIO HH(POPMAITUIO M3 TEKCTA, OCYIIECTBIIATh CAMOKOHTPOJIB;

17 wuzBnekarb uH(OpMAIMIO U3 TAONMI] U JUArpaMM, BBITIOJHATH BBIYHCICHHS T10
TaOJIMYHBIM JAHHBIM;

18. BemMONHATE cOOp wWHGpOPMAIIMM B HECIOXKHBIX CIyYasx, IPEICTaBISATh
WH(pOpMAIIKIO B BUJIE TAOJIUII U TUAarPaMM, B TOM YHCJIE C TTOMOIIbI0 KOMIIBIOTEPHBIX MPOTPaAMM;

19. cTpouTh peueBbie KOHCTPYKITHH;

20. wm3oOpaxkaTh TeoMeTpudeckue (purypa ¢ MOMOIIBI0 HHCTPYMEHTOB U OT PYKH, HA
KJIeT4yaToi Oymare, BBIYUCIATH IUIOMIAAW (PUTYp, YMETh BBIMOJHATH PAcUeThl MO PEMOHTY
KBapTHPbI, KOMHATHI, Y9acTKa 3eMJIU U JIp.;

21.  BBITIOJIHATH BBIYUCIICHHS C PEATbHBIMA JAHHBIMU;

MPOBOJIUTH CIIy9ailHbIE SKCIEPUMEHTBI, B TOM YHCIE C TOMOIIBIO

KOMITHIOTEPHOTOMOICTTUPOBAHHS, HHTEPIPETUPOBATH X PE3YIIHTATHI.

Komndukarop npeamerHbIX TpedOBaHUI

IIpoBepsiemble TpeOOBaHUSA K Ppe3yJbTaTaM OCBOEHHMSI OCHOBHOI o00pa3oBare/ibHOI
nporpamMmmsi (9 KJiacc)

Kon [IpoBepsieMblie IpeIMETHBIE PE3yIbTaThl OCBOCHUSI OCHOBHOM 00pa30BaTeIbHOM
MIPOBEPSIEMOTO MporpaMMbl OCHOBHOTO 00111eT0 00pa30BaHuUs
pe3ynbrarta
1 Yucna 1 BIYUCICHUS
1.1 CpaBHUBATh U YHOPSAIOUMBATH PALIMOHAIIBHBIE U UPPAIIMOHATIbHBIEC YHCIIA

BreimonasaTs apI/I(bMCTI/I‘IGCKI/IC JEUCTBUS C paluOHAJIbHBIMA YUCJIaMH, COUYCTasA
YCTHBIC U ITUCBMCHHBIC HpI/IéMH, BBITIOJIHATD BBIYUCIICHUA ¢ HPpAllMOHAJIbHBIMHA

1.2

qHCcIaMH

HaxonuTh 3HaueHus cTeneHel ¢ LeNbIMU MOoKa3aTeasIMU U KOPHEH, BBIYUCIATh
13 3HA4YEeHHUs1 YUCIIOBBIX BBIPAKEHUN

OKpyrasiTh JEWCTBUTENbHBIE YHWCHA, BBIMOJHATh MNPUKUAKY pe3ysbTara
1.4 BBIUMCIICHUH, OLIEHKY YMCIOBBIX BBIPaKEHHH

2 YpaBHEHMS 1 HEPABEHCTBA

Pemate nuHeliHbIE M KBaJpaTHbIE YpaBHEHMS, YPAaBHEHMsI, CBOJAIINECS K HUM,

21 npocTelire ApoOHO-pallMOHAIbHbBIE YPaBHEHUS

Pemate cucteMsl ABYX JIMHENHBIX ypaBHeHI/Iﬁ C IBYMs ICPCMCHHBIMHA U CUCTCMBI
2.2 ABYX ypaBHeHHfI, B KOTOPLIX OJJHO YPABHCHUC HC ABJISACTCA JIMHEHHBIM




Pemrate TeKCTOBEIC 3aa4n aJIFe6paI/I‘ICCKI/IM crmocoboM ¢ INOMOIIIBIO COCTABJICHU S

2.3 YpaBHEHUS WM CHCTEMBI IBYX YPaBHEHHH C IBYMsI IIepEMEHHBIMU
[IpoBOoaUTH IPOCTENIINE UCCIIENOBAHNS YPABHEHUH U CUCTEM YPaBHEHUM, B TOM
yuciae C  NpUMEHEeHHWeM  rpaduyeckux  TIpeAcTaBiIeHUN  (Hampumep,
2.4 yCTaHaBJIMBaTh, MIMEET JIM YPABHEHUE WM CHCTEMa YPAaBHEHHH pEIIeHUs, eClu
HUMEET, TO CKOJIBKO)
Pemate nuHeliHBIE HEpaBEHCTBA, KBaJpaTHBIE HEPABEHCTBA, H300paxarb
25 peleHre HepaBeHCTB HA YUCIIOBOM MPSIMOM, 3alMCHIBATh PEIICHUE C MIOMOIIBIO
CHUMBOJIOB
Pemate cucTeMbl JIMHEHHBIX HEPABEHCTB, CHCTEMBl HEPABEHCTB, BKIIFOUYAIOIINE
26 KBaJI[paTHOE HEPABEHCTBO, M300pakaTb pEIIEHWE CHUCTEMbl HEPABEHCTB Ha
YUCIIOBOM MPSIMOM, 3aMACHIBATh PENIEHUE C TOMOIIbI0 CHMBOJIOB
27 Hcnonp30BaTh HepaBEHCTBA IPU PEIICHUN PA3IMUHBIX 3a/1a4
3 OyHKINU
Pacno3naBate (QyHKIMM W3ydeHHBIX BUAOB. [loKka3piBaTh CXeMaTHYECKH
pacroio’keHue Ha KOOPIMHATHOM TIOCKOCTH IrpaduKoB QyHKIIUM BUaA:
K
Y~kx, y =kx + b, y = —, y-ax +bx + ¢ B3aBUCHUMOCTH OT 3HAYECHUU
X
3.1 . .
K03((UILIMEHTOB, OMUCHIBATH CBOICTBA (PYHKLINI
[Toka3pIBaTh CXeMAaTUYECKH PACIOJIOKEHHE Ha KOOPIMHATHOM IJIOCKOCTH
3.2 rpadukoB GpyHknuii Buga y = VX, .y = [X| ¥ onmuchIBaTh CBOKWCTBA (PYHKITHI
Crpoutb M u300paxaThb CXEMAaTUYECKU TrpapuKu KBaJpaTUUYHBIX (YHKIUH,
3.3 OTHCHIBATh CBOMCTBA KBaAPATHUHBIX (DYHKIIMH 1O UX rpadukam
PacnioznaBate kBazpaTHuHYl (QYHKIHIO 1O (opMylie, MPUBOAUTH MPUMEPHI
3.4 KBaIpaTUYHBIX (DYHKIMHN U3 PeaIbHON KU3HH, (PU3UKH, TEOMETPUH
4 Apudmernueckas U reOMeTpHUEcKas IPOrpeccuu
PacrioznaBate apuMeTHyeCcKyr0 U T€OMETPUUYECKYIO MPOTPECCHH MPH Pa3HBIX
4.1 croco6ax 3aAaHus
BoimonHAT,  BBIYMCICHHST C  HUCIOJIb30BaHHEM  (opMynl n-mo  4ieHa
4.2 apu(pMeTHYECKOH U TeOMETPUYECKON MPOrpecCcHii, CyMMbI IEPBBIX IT YIEHOB
N300pakaTs 4ieHbl TOCIEI0BATENBHOCTH TOUKAMU Ha KOOPAWHATHON TIIOCKOCTH
4.3
Pemats 3amaun, cBsI3aHHBIE C YUCIOBBIMU MOCIIEIOBATEIBHOCTSIMH, B TOM YHUCIIE
4.4 3a/la4yd W3 pearbHOM KU3HU (C HCIOJIB30BAHHEM KaJbKyIsTOpa, MMHU(PPOBBIX

TEXHOJIOTHil)

BepOHTHOCTL 1 CTaTUCTHUKA




5.1

W3Bnekats U npeoOpa3oBbIBaTh WHPOPMAIHIO, MPEACTABICHHYIO B Pa3IMYHbBIX
MCTOYHHMKAX B BUJIC TAOJIHII, TUarpaMm, rpaduKoB, MPEICTABISTH IAaHHBIC B BU]IC
Tabmui, Juarpamm, rpadukoB

5.2

Pemrate 3amauM  OpraHM30BaHHBIM IEpeOOPOM BApUAHTOB, a TaKXKe C
WCI0JIb30BaHNEM KOMOMHATOPHBIX TIPABHII U METOJIOB

5.3

Hcnonp30BaTh omnucaTelIbHBIC XapaKTCPpUCTUKHU 1A MACCHUBOB UYHUCJIIOBBIX
JaHHBIX, B TOM YUCJIC CPCAHNEC 3HAUCHUA U MCPBI paCCCUBAaHUSA

5.4

Haxomuth 4acToThl 3HAUYEHMHA W YaCTOTHI COOBITHS, B TOM YHCIIE TOJIB3YSCh
pe3ynbTaTaMu MPOBEAEHHBIX U3MEPEHUN U HAOIIOACHUI

5.5

Haxoautb BeposITHOCTH CiIy4allHbIX COOBITUI B U3YYEHHBIX OIbITaX, B TOM YHCIIE
B ONbITaX C pPaBHOBO3MOKHBIMHM JJIEMEHTAapHBIMU COOBITUSIMH, B CEPUSX
HCIIBITAHUH JI0 IIEPBOTO yCIIEXa, B CEPUSAX UCIBITAaHUN bepHyiu

5.6

HNmers mnpencraBineHue O CIy4aHOM BEJIIMYMHE M O  PACIPEICICHUH
BEPOSITHOCTEN

5.7

Nmetrs mpencraBiieHHe O 3aKkoHE OOJBIIUX YHCEN KaKk O MPOSBICHUU
3aKOHOMEPHOCTH B CIYyJaiiHON M3MEHYMBOCTH M O POJIM 3aKOHA OOJIBIINX YHCEI
B MPUPOJIE U 00IIeCTBE

I'eomerpus

6.1

3HaTh TPUTOHOMETPUYECKHE (PYHKIIMU OCTPHIX YIJIOB, HAXOJUTh C UX MOMOILBIO
pa3IUYHBIE  JJEMEHTHI ~ MPSAMOYTOJIBHOTO  TPEYroJIbHWKa  («pelreHue
MPSIMOYTOJIBHBIX TPEYTOJbHUKOB»). HaxoauTh (C TOMOIIBIO KaIBKYIATOPA)
JUTMHBI U YTJIIBI JJ1S1 HETAOJMMYHBIX 3HAUCHHH

6.2

[Tonb3oBatbest popmynaMu NPUBEACHHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOKJIECTBOM JJISi HAXOXJIEHHS COOTHOIICHUH MEXIy TPUTOHOMETPUYECKUMU
BEITUYMHAMHU

6.3

Hcnonb3oBath TeOpeMbl CUHYCOB M KOCHHYCOB ISl HAaXOXICHHS Pa3iIMYHBIX
JJIEMEHTOB TPEYTOJbHUKA («pEIIeHHE TPEYroJbHUKOBY), MPUMEHITh UX IMPHU
pELIeHUH TeOMETPUUECKUX 3a/1a4

6.4

Bnanetp moHsTHSAMH TpeoOpa3oBaHUs OO0, COOTBETCTBEHHBIX JJIEMEHTOB
noo0HbIX Quryp. [Tonp30BaThCsi CBOMCTBaMU TOJOOMS TPOU3BOJIBHBIX (QUTY,
YMETh BBIYUCISATH JUTMHBI U HAXOIUTh YIJIbI Y MOJOOHBIX ¢Guryp. [IpumeHsTs
CBOMCTBa MOJO0OMS B MPAKTUYECKHX 3aJadyaXx. YMETh NPUBOAUTH MPUMEPHI
noI00HBIX (PUTYpP B OKPYXKAIOLIEM MHUpE

6.5

ITonn3oBaThCs TCOpEMaMU O IIPOU3BCACHHHN OTPE3KOB XOpd, O IMPOU3BCACHHUH
OTPE3KOB CCKYIIUX, O KBaApaTe KacaTeJIbHOM

6.6

ITonp30oBaThCs BCKTOpPAMU, IOHUMATb UX FGOMCTpI/I‘leCKI/Iﬁ 151 (I)H3quCKHﬁ CMBICII,
IMPUMCHATH UX B PCHICHUU I'COMCTPUUCCKUX U (I)I/IBI/ILICCKI/IX 3agay. HpI/IMeHHTB
CKaJIIPpHOC MPOU3BCACHUC BCKTOPOB AJI HAXOXKICHUA NJIMH U YIJIOB

6.7

Ilonp30BaThCss METOIOM KOOpAUHAT Ha IJIOCKOCTH, IIPUMCHATH €0 B PCHICHHUU
TCOMETPUUCCKUX U TPAKTUUCCKUX 3aaav




Biagerts NOHATHAMU NPAaBWIBHOIO MHOIOYIOJIBHUKA, JUIMHBI OKPYXHOCTH,
JUIMHBI IYTH OKPYKHOCTH U paJuaHHOU MepBI YIJIa, YMETh BBIYMCIIATH IUIOIIAb

6.8 .
Kpyra u ero yacteid. [[puMeHsTs noydeHHbIe YMEHHS B TPAKTUYECKUX 3a/1a49ax
HaxoauTh ocH Wiy IEHTPbI CAMMETPUHU (PUTYP, TPUMEHATH JBHKEHUS TIIOCKOCTH
6.9 B IIPOCTEHUIINX CIIydasix
[IpuMeHsTh TONyYCHHbIE 3HAHWS Ha TPAKTHKE - CTPOUTH MaTEMaTHUECKHE
MOJENW Ui 3aJad  pealbHONM JKM3HM W TPOBOJUTH COOTBETCTBYIOIIUE
6.10 BBIYUCIICHUSI C TIPUMEHEHUEM I0J00MsS W TPUTOHOMETPUYECKUX (DYHKIHIA

(Tmonb3ysch, rae He0OX0AUMO, KAIbKYISTOPOM)

IIpoBepsiemble 3j1eMeHTHI coiep:kanus (9 kiaacc)

Kon [IpoBepsieMbIi 2IIEMEHT COACpKAHUS
1 Yycia ¥ BEIYUCIIEHUS

PanmionaneHple  uuncia, WppalMOHAIBHBIE YHCIIA, KOHEYHBIE M OECKOHEYHBIC

1.1 JECATUIHBIC IpoOU
MHOKECTBO JEMCTBUTEIBHBIX YHCEJ, IECHCTBUTEIBbHBLIC 4YHCIAa KaKk OEeCKOHEUYHEIE
JECATUYHBIE ApoOH. B3amMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY MHOKECTBOM

1.2 JIEMCTBUTENbHBIX YHCEN U KOOPJIAUHATHOU NMPpsMON. CpaBHEHHE IEMUCTBUTEIIHHBIX YUCEN

1.3 ApubmMernueckne TeUCTBUS C JCHCTBUTEILHBIMH YHCIAMHU
N3mepenusi, npubauxeHus, OICHKA. Pa3Mepsl OOBEKTOB OKPYXKAIOMIET0 MU,
JUTMTEIILHOCTD IIPOIIECCOB B OKpyKaromeM Mupe. [IpubimkéHHoe 3HaUCHUE BEJTMYNHBI,

1.4 TOYHOCTh mpuOImKeHus. OkpyrieHue uucen. Ilpukuiaka W OIEHKA pPE3yJbTaToOB
BBIYHCIICHUN

2 YpaBHEHUS 1 HEPABEHCTBA

2.1 VYpaBHEHHUsI C OJHOI EpEMEHHON

2.2 Jluneiinoe ypaBHeHue. Pelienne ypaBHEHUH, CBOISIINXCS K IMHEUHBIM

2.3 KBagparHoe ypaBHeHnue. Perienue ypaBHEHUM, CBOIAIINXCS K KBaIPaTHBIM
bukBanpatHoe ypaBHeHue. IIpumepbl pemieHusi ypaBHEHUU TpeTbe M YETBEPTOU

24 CTENEeHEeN pa3yoKeHUEeM Ha MHOXKUTEIU

25 Pemenue npoGHO-palioHaIBHBIX YPAaBHEHUN

26 Cucrembl ypaBHEHUI

27 VYpaBHeHHE ¢ ABYMs IEPEMEHHBIMU U €r0 Tpaduk

28 Pemrenue cucrem IByX TUHEHHBIX YPAaBHEHUN C JBYMs IEPEMEHHBIMU

29 Pemienne cuctem AByX ypaBHEHUM, OJHO M3 KOTOPBIX JIMHEWHOE, a APYroe - BTOPOM

CTCIICHHU




2.10 I'paduueckast MHTEpIIpETALIUS CUCTEMBI YpaBHEHHH € ABYMSI IIEPEMEHHBIMU
211 Pemienne TeKCTOBBIX 33a4 alreOpandeckuM crocoOom
212 Hucnossle HEPAaBEHCTBA U UX CBOMCTBA
2.13 Peurenne nuHENHBIX HEPABEHCTB C OJJHOM IIEPEMEHHOMN
214 Pemenne cucreM JIMHEHHBIX HEPABEHCTB € OJJTHOW IEPEMEHHON
2.15 KBagparHbie HepaBeHCTBA
I'paduueckast WHTEpHpeTanuss HEPABEHCTB M CHCTEM HEPaBEHCTB C JBYMS
2.16 [IepEMEHHBIMU
3 OyHKINU
Ksagpatuunas ¢yakuus, e€ rpadux u cBoiictBa. [lapabosia, KoOOpaUHATHI BEPIIUHBI
3.1 napaloJibl, 0Cb CAMMETPHUH HapadoIbl
3.2 I'paduku Qynkuuit y = kx, y = kx + b u ux cBoiicTBa
3.3 I'paduku GyHKIMiA y = —, y = x3 ¥ UX CBOWCTBA
3.4 I'paduku dpynkumii y = \[x, y = [X| 1 ux cBOICTBa
4 Hucnosle OCIEI0BATEILHOCTH
Ompenenenne W CcrnocoObl 3aJaHusl YHCJIOBBIX TIOCIIEIOBATEIHHOCTEH. 3amaHue
4.1 MOCJIEI0BATEIILHOCTH PEKYPPEHTHOM (hopMyIioit U GopMysIoi n-ro dieHa
Apubdmernueckas nporpeccus. DopMyiibl #-mo dieHa apu(PMETHIECKON MPOrpecCcu,
4.2 CYMMBI IIEPBBIX /1 YJIEHOB
I'eomerpuueckas nporpeccus. @opMysbl U-TO Wi€HA T'€OMETPUUECKON MPOrPECCHUH,
4.3 CYMMBI IIEPBBIX /1 YJIEHOB
N3obpaxenne 4wieHOB apuMETHUUECKOW U TEOMETPUICCKON MPOTPECCHl TOUYKaMH Ha
4.4 KOOPJIMHATHOM MIIOCKOCTH. JINMHEWHBINA U SKCIOHEHIIHAJIBHBIN pOCT
45 CnoxHbl€ IPOLICHTHI
5 BeposTHOCTB M cTaTUCTHKA
[IpencraBienre AaHHBIX B BHJE TaOnull, auarpamm, rpaduKoB, HHTEpIpETaLUs
5.1 NaHHBIX. UTeHHe U MOCTpOoeHUE Talull, AUarpaMm, rpauKoB MO peaIbHbIM JIaHHBIM
5 [lepectanoBku U (hakTopua
53 CoueTtaHus U YUCIIO COUYETAHUN
54 Tpeyronbuuk Ilackans. Pemenue 3ana4 ¢ Ucnosib30BaHNEM KOMOMHATOPUKH
I'eomerpuueckas BeposTHOCTb. CityyailHbIN BBIOOP TOUKM M3 (UTYpHI HA IIOCKOCTH,
5.5 U3 OTPE3Ka U U3 IyTU OKPYKHOCTH
56 Hcneitanue. Yenex u Heynada. Cepust HCIIBITAHUH 10 TIEPBOTO yCIEXa
57 Cepus ucnsitanuit bepaymmu. BepositHocT coObITuil B cepun ucnbITanuil bepuymnnu

5.8

CrnyyaiiHas BEIMUYMHA U PaCIPEEIIEHUE BEPOATHOCTEN




MaremaTHu4ueckoe OKNOaHUC U JUCIICPCUA. HpI/IMepBI MATEMAaTHYCCKOI'O OXKMJaHUA KaK

5.9 TEOPETUYECKOIO CPEHEr0 3HAUEHUS BEJINYUHBI

MaremaTu4ecKoe OKHUJIAHUE U AUCIEPCUS CIYyYalHOW BEJIMYMHBI «YHCIIO YCIIEXOB B
5.10 cepuM ucnelTanuii bepuymim»

[Tonsatue o 3akoHe OoJbIINX YHcen. M3MmepeHne BEpOSITHOCTEH C MOMOIIBIO YacCTOT.
5.11 Poub u 3HaueHME 3aK0OHA OOJBIINX YHCEN B IPUPO/IE U OOIIECTBE

6 I'eomerpus

Cunyc, xocuHyc, TaHrerc yrjioB oT 0 mo 180°. OcHOBHOE TPUTOHOMETPUYECKOE
6.1 TOX1eCTBO. DOPMYITBI IPUBEICHUS

Pemenune TtpeyronbHukoB. Teopema KOCHMHYCOB M TeopeMa CHHYCOB. PemieHue
6.2 MPaKTUYECKUX 337a4 C UCIOJIb30BaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB
63 [Ipeo6pa3zoBanue nomo6us. [logodre cOOTBETCTBEHHBIX 3JIEMEHTOB

Teopema 0 mMpoW3BEACHUU OTPE3KOB XOPJ, TEOPEMBI O IPOU3BEACHUU OTPE3KOB
6.4 CEKYIIUX, TEOpEMA O KBaJpaTe KacaTeIbHOU

Bexrop, nnumHa (MOAyNb) BEKTOpa, COHAIpPABIEHHBIE BEKTOPBI, MPOTHBOIOJIOXKHO
6.5 HaIpaBJIEHHbIE BEKTOPbI, KOJUNIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpalin

HaJ BeKTopaMu. Pa3ioxeHne BeKTopa 1o AByM HEKOJUIMHEAPHBIM BEKTOpaM

Koopaunatel Bekropa. CKalsipHOE NPOU3BEACHHE BEKTOPOB, IPUMEHEHHE s
6.6 HAXO0XJICHHUS JUIUH U YIIIOB

JlekapTOBbl KOOpPAMHATHI Ha IUJIOCKOCTH. YPaBHEHHS MPAMOM M OKPYKHOCTH B
6.7 KOOpAMHATaX, IEpeceYeHUEe OKPYKHOCTEH M MpsMbIX. MeToa KOOpAMHAT U €ro

MIPUMEHEHHE
6.8 [IpaBUsIbHBIE MHOTOYTOJIBHUKH

JnuHa okpyxHOCTH. ['pagycHas W paguaHHas Mepa YIya, BbIUHMCICHUE UIMH JIyT
6.9 OKPY>KHOCTEH
6.10 [Inomanp kpyra, ceKTopa, cerMmeHTa

JIBuKeHHsI TUIOCKOCTM W BHYTPEHHHE CHUMMETpuud (Guryp (dreMeHTapHbIe
6.11

npeacrasienus). [lapamnensusiii nepeHoc. [ToBopor

Koaudguxkaropsl TpedoBanumii k T'HA

JU1 mpoBeEeHNsT OCHOBHOTO T'OCYAApCTBEHHOIO AK3aMeHa 1o MatemaTuke (manee - OI'D
[0 MaTeMaTHKe) MCIOJb3yeTcsl nepedyeHb (KoaudukaTtop) mpoBepseMbIX TpeOOBaHUM K
pe3yiabTaTaM OCBOEHHUS OCHOBHOH 0Opa3oBaTeIbHON IpOrpaMMbl OCHOBHOTO OOIIEro
00pa30BaHUs U HIIEMEHTOB COJAEPIKaHUSL.

IIpoBepsiembie Ha OI'D no MaTemaTHKe TPeOOBAHUSA K Pe3y/1bTATAM O0CBOCHHS OCHOBH Oil

o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHM s




Kon
MIPOBEPSIEMOTO

TpeOoBaHUs

[IpoBepsiembie TpeOOBaHUS K MIPEAMETHBIM PE3yIbTaTaM OCBOCHUS
OCHOBHO 00pa3oBaTeIbHON IPOTPaMMbl OCHOBHOTO OOIIIET0 00pa3oBaHUS

Ha ocHOBe DI'OC

1

'YMeHHe onepupoBaTh NOHATUAMH: MHOXKECTBO, ITIOJIMHOKECTBO, OIIEpaLliU HaJl
MHOXXECTBAMH; yMEHHE OIEepUPOBaTh MOHITUAMHU: Tpad, CBA3HBIM rpad,
IEpeBO, LIMKJ, NMPUMEHATh HUX MPHU PEIICHUHM 331ad; YMEHUE HCIOJIb30BaTh
rpadudeckoe MpeaCTaBICHHEe MHOXKECTB JUIS OTIMCAHUS PEATBHBIX MPOLIECCOB U
SIBJICHUM, TIPU PELLIEHUH 3a/1a4 U3 APYrUX YUeOHBIX MPEIMETOB

YMeHuEe OnepupoBaTh NOHATHUSIMHU: OIpPEACICHUE, aKCUOMa, TEeOopeMa,
TOKA3aTeNIbCTBO; YMEHUE PACIIO3HABATh UCTUHHBIC U JIOKHBIE BBICKa3bIBAHUS,
[PUBOJINTH MPUMEPHI U KOHTPIPUMEPBI, CTPOUTH BHICKA3bIBAHUS U OTPULIAHUS
BBICKA3bIBAHUM

YMeHne onepupoBaTh MOHATHIMH: HATYpaJTbHOE YUCIIO, TIPOCTOE U COCTABHOE
YUCIIO0, NETUMOCTh HAaTYPAJIbHBIX YHCEII, MPU3HAKU JEIUMOCTH, 1I€JI0€ YHUCIIO,
MOTyJTb YhCiia, OOBIKHOBEHHAsS JAPOOb U JIecATUYHAs IpoOb, CTAaHAAPTHBIN BUI
YUCIa, PAIMOHAIBLHOE YHCIIO, WPPANMOHAIBHOE YHUCIIO, apuMETHUECKH
KBaJPaTHBI KOPEHB; YMEHUE BBHITIOJHATH JACHCTBUS C YMCIAaMH, CPAaBHUBATh U
YIOPSIOYMBATh YHWCJA, MPEJACTABISATh YWCIa HAa KOOPAWHATHOW TMPSMOM,
OKPYIJISITh YUCIIA; yMEHHE JIENIaTh IPUKUIKY U OIICHKY pe3ybTaTa BEIYNCICHUN

YMeHHne omnepupoBaTh TOHATHSIMH: CTENEHb C IEJBIM  IOKa3aTeleM,
aprudMETHYECKU KBaJApaTHBIH KOPEHb, MHOTOUJICH, aireOpandeckas IpoOb,
TOXKIECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHOW CTETICHW OOJIbIIE EAMHUIIBI;
YMEHUE BBITIOIHATE pacd€Thl 1o (popmysam, mpeodpa3oBaHuUs LETbIX, IJPOOHO
pallMOHAFHBIX  BBIPOKEHWH W BBIPAKCHUH C KOPHSIMH, Pa3JIOKECHHUE
MHOTOYJICHA HA MHOKHTEJIH, B TOM YHCIIE C HCIIOJIb30BaHUEM (POpMyIT pa3HOCTH
KBaJPaTOB U KBaJpaTa CyMMbI U Pa3HOCTH

YMeHue onepupoBaTh MOHATUSMU: YHCIOBOE PABEHCTBO, YPAaBHEHUE C OJIHOM
[EPEMEHHO, YHCIOBOE HEPaBEHCTBO, HEPABEHCTBO C IMEPEMEHHOH; YMEHHE
peumiath JUHEHHbIE U KBaJpaTHbIE ypaBHEHUS, JAPOOHO-pallMOHATIBHBIC
YPaBHEHHUSI C OJHOW MEPEMEHHOM, CUCTEMbl JIBYX JIMHEWHBIX YpaBHEHUH,
JTMHEHbIC HEPABEHCTBA M UX CUCTEMBI, KBaJpaTHbIE U IPOOHO-PAIIMOHATILHBIE
HEPAaBEHCTBA C OJIHOM MEPEMEHHOM, B TOM YHCIIE TPU PELICHUH 3aa4 U3 APYTUX|
MpEeIMETOB U MPAKTHYECKUX 3a]ad; YMEHHUE HCIO0JIb30BAaTh KOOPIWHATHYIO
MPSIMYIO U KOOPJMHATHYIO TUIOCKOCTH JJIsl M300pakeHUs PeIlleHu ypaBHEHHH,
HEPAaBEHCTB U CUCTEM

YMeHue onepupoBaTh HOHATHAMM: GYHKUUS, Tpaduk QyHKIMH, HYIH
(yHKUMH, TPOMEXYTKH 3HAKONOCTOSHCTBA, IPOMEXKYTKHM BO3paCTaHMs,
yObIBaHUs, HauOoJbIllee M HaUMEHblIee 3HaYeHHs (YHKIMM; YyMEHUe
ONEepPHPOBATH MOHATUSAMM: MpsiMast IPONOPIUOHAIBHOCTS, JINHEIHAA QyHKINS,
KBajpaTHuHass (yHKUMA, oOpaTHas MPONMOPLUOHAIBHOCTb, Mapaboa,
runepoosia; yMeHue CTpoUTh rpaduKu (YHKIMHM, UCIOIb30BATh rpauKu is
OTIPEJEIICHUsI CBOMCTB IPOLIECCOB M 3aBUCUMOCTEH, Ul PELICHMs 3ajad W3
Npyrux y4eOHBIX NpPEIMETOB W pEeIbHOW JKM3HU; YMEHHUE BbIpaxarTb
(hopMynaMu 3aBUCUMOCTH MEXIY




'YMeHne onepupoBaTh MOHATHIMU: MOCIEA0BATEIbHOCTD, apuPMETHIECKas U
reOMETpUYECKast IIPOrpeccuu; YMEHHE UCII0JIb30BaTh CBOICTBA
MOCIIEI0BATEIBHOCTEH, (POPMYIIBI CyMMBI U OOIIETO YWieHa IPU PEIICHUH 33134,
B TOM UHMCIIE 3a/1a4 U3 IPYTUX yYEOHBIX [IPEIMETOB U PEATIbHOM XKU3ZHU

YMeHue pelarh 3a1a4d pa3HbIX TUIOB (B TOM YMCJIE Ha MPOLIEHTHI, J0JIU U
JacTH, ABM)KEHHE, paboOTy, LIEHYy TOBapOB U CTOMMOCTb IMOKYIOK U YCIYT,
HAJIOTH, 33]1a4i U3 00J1aCTH YIIPaBJICHUS JIUYHBIMUA H CEMEHHBIMU (PMHAHCAMHU);
YMEHUE COCTaBJIATh BBIPAKECHUS, YPABHEHUs, HEPABEHCTBA M CHUCTEMBI IIO
YCIOBUIO 3aJadd, MHCCICNOBAaTh IIOJIYYEHHOE PEIICHHE M OLCHHUBATH
PaBOTI01I00HOCTH TOTYYEHHBIX PE3YIbTATOB

YMeHue onepupoBaTh MOHATHUAMU: (QUrypa, TOUYKA, OTPE30K, HpsAMas, Iyd,
JOMaHas, yroj, MHOTOYIOJbHUK, TpPEYrOJbHUK, paBHOOEAPEHHBIH U
PaBHOCTOPOHHUIN TPEYrOJbHUKH, HPSIMOYIOJIbHBIM TpPEyroJibHUK, MeIWaHa,
OHCcCceKTpUCca U BBICOTA TPEYTrOJbHHUKA, YETHIPEXYTONBHUK, Mapajljiesiorpamm,
poMO, IPSIMOYTOJIBHUK, KBaJpar, Tpareuus; OKpYKHOCTb, KPYr, KacaTreiabHasl;
3HAKOMCTBO C IPOCTPAHCTBEHHBIMU (PUTypamMu; yMEHHE peliaTh 3a/1a4u, B TOM
4Kclie U3 TIOBCETHEBHOM KU3HU, HA HAX0X/IEHNE T€OMETPUUECKUX BEJINYUH C
MIPUMEHEHHEM M3Y4YE€HHBIX CBOMCTB QUIyp U (aKToB

10

YMeHue  omepupoBaTh  MOHSATUSIMU:  PABEHCTBO  (QUIYp, PaBEHCTBO
TPEYIrOJIbHUKOB; MapalJICIbHOCTh W MCPHCHAUKYIAPHOCTb IIPAMBIX, YI'OJ
MEeXAy NpPSIMBbIMU, MEPIEeHIUKYISAP, HAKIOHHAs, MpPOeKius, nojgodue duryp,
HO,ZIO6HBI€ TPECYrOJIbHUKH, CUMMCTPHA OTHOCUTCIBHO TOYKH U prlMOﬁ; YMCHHC
pacro3HaBaTh PaBEHCTBO, CUMMETPHUIO U 1mojo0ue (Guryp, napauiesbHOCTh U
MEePIEHANKYIIIPHOCTh NPSAMBIX B OKPYKaIOIIEM MUpE

11

YMeHne onepupoBaTh NOHIATHSAMU: JJTMHA, PACCTOSTHUE, YTOJl (BEJIMUMHA yIiia,
CHHYC ¥ KOCHHYC yIJIa TPEYTrOJbHUKA), IJIOIIA b, YMEHUE OIEHUBATh Pa3MepPhI
MPEAMETOB U OOBEKTOB B OKPY)KAIOIIIEM MHUPE; YMEHHE MPUMEHSTh (OPMYITBI
repuMeTpa M TUIOMIAAN MHOTOYT'OJIbBHUKOB, JUTMHBI OKPYXHOCTH W TUIOIIAIH
Kpyra, oObeMa NPSAMOYTOJBHOTO TMapajuieJienuIea; yMEHHE MPUMEHSAThH
MPU3HAKU PABEHCTBA TPEYT'OJIbBHUKOB, TEOPEMY O CYMME YIJIOB TPEYTrOJIbHHKA,
Teopemy Iludaropa, TPUrOHOMETPUUYECKHE COOTHOIICHUS JISI BBIYUCICHUS
JUTMH, PACCTOSIHUM, TUIOLIAeH

12

'YMenue nzo0paxarh miockue GUrypbl 1 ux KOMOMHAIIMH, TPOCTPAHCTBEHHBIE
(Gurypsl OT pykH, ¢ MOMOIIBIO YEPTEKHBIX MHCTPYMEHTOB M AJIEKTPOHHBIX
CPEICTB MO TEKCTOBOMY HJIM CUMBOJILHOMY OTIICAHUIO

13

YMeHue onepupoBaTh MOHATUSAMH: NPSMOYroJibHAas CHCTEMa KOOpPJHUHAT;
KOOpAMHATBl TOYKH, BEKTOpP, CyMMa BEKTOpPOB, NPOU3BEJICHHME BEKTOpa Ha
YKCII0, CKAJSIPHOE MTPOU3BECHUE BEKTOPOB; YMEHUE UCIOJIb30BATh BEKTOPHI U
KOOPAMHATHI JJIs IPE/ICTABIICHUS IaHHBIX W PELICHUs 3ajay, B TOM 4YUCIIe U3
Npyrux y4eOHBIX MPEIMETOB U PEeAbHOM KU3HU

14

YMeHue onepupoBaTh MOHATHSAMM: CTOJOMKOBBIE M KpPYroBbIE JUarpaMMbl,
TaOaMIIbI, cpeHee apudMeTnueckoe, MeanaHa, HauOoJblllee U HaUMEHbIIIee
3HAa4YeHHUs, pa3Max YHCIOBOro Habopa; yMEHUE M3BJIEKaTh, HHTEPIPETUPOBATH
U TpeoOpa3oBbIBaTh HH(GOpPMAIMIO, MPEACTABICHHYIO B TaOnMIaXx M Ha
arpaMMax, OTpakarolylo CBOMCTBA U XapaKTEPUCTUKU pealIbHBIX IPOLIECCOB
W SIBJICHUH; YyMEHHE paclio3HaBaTh M3MEHUYUBBIE BEJIWYMHBI B OKPYKAIOIIEM
MUpe




15

YMeHue omnepupoBaTh  MOHATHSMHU:  CIYYaHBIM  ONBIT  (CIIydaHBIN
DKCIIEPUMEHT), DJIEMEHTApHOE COOBITHE (IJIEMEHTAPHBIM MCXOJ) CIIy4alHOTO
OMbITA, CIy4allHOE COOBITHE, BEPOSTHOCTh COOBITHS;, YMEHHE HAXOAUTh
BEPOATHOCTH CIIy4alHBIX COOBITUH B OIBITaX C PaBHOBO3MO>XHBIMH
DIIEMEHTAPHBIMU ~ COOBITHSIMM;,  YMEHHE  pelmaTrh  33Ja4d  METOJIOM
OpPraHM30BaHHOTO TIepedopa W C HCHOJIH30BAHMEM IPaBUIIA YMHOXKCHHUS;
YMEHHME OLIEHUBATh BEPOSITHOCTU PEAJbHBIX COOBITUN U SIBICHUN, IOHUMATh
POJIb IPAKTUYECKHU JOCTOBEPHBIX U MAJIOBEPOSITHBIX COOBITUI B OKPYXAIOIIEM
MUPE U B KHU3HH; 3HAKOMCTBO C MTOHATHEM HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO
C 3aKOHOM OOJIBIIINX YHCEN U €ro POJIbI0 B MACCOBBIX SIBJICHUSX

16

'YMeHne BBIOMpATh MOAXOSIINN H3YyYeHHBIH METOJ JUIA PEUICHHS 3aJadH,
[IPUBOJUTH IPUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B IPUPOJE U KHU3HH,
pacro3HaBaTh MPOSIBICHUE 3aKOHOB MAaTEMaTHKH B HCKYCCTBE, OIMCHIBATh
OTACNBbHBIC BBIJAIOLIMECS pE3YNbTAaThl, IIOJIYYEHHBIE B XOJ€ pa3BUTHUA
MaTEMaTHKU KaK HayKH, IPUBOIUTH IPUMEPbI MATEMAaTHUYECKUX OTKPBITUN U UX|
ABTOPOB B OTEUECTBEHHON U BCEMUPHON UCTOPUU

IlepeyeHb 3JIeMEHTOB coJep:KaHus, MpoBepsieMbIX HA OI'D mo maTemaTuke

Kon [IpoBepsieMbIil JIIEMEHT COAECpKAHUS
1 Yucna v BEIYUCICHUS
1.1 Harypanbnble u nensie yncina. [Ipu3Haky 1eIMMOCTH 1ENbIX YHCeT
1.2 OOBIKHOBEHHBIE ¥ JIECATHYHBIE JpOOHM, TIPOIEHTHI, OCECKOHEYHBIC
MepUOANIECKUE APOOH
1.3 PanmonaneHpie uncna. ApudMeTHUYECKHE ONEpalMH C PalMOHATBHBIMU
YyHUclIaMu
14 JlelicTBuTenbHBIE YKCIa. Apu(METHUECKHE ONEpalui C JICUCTBUTEIHHBIMU
YHclaMu
1.5 [IpuOnmkEHHbIE BBIUMCIICHUS, MPaBUIA OKPYIJICHUS, NMPUKUIKA U OICHKA
pe3ynbTaTa BIYUCICHUN
5 AnrebpandecKkue BbIpaKEHH
2.1 BykBenHble BbIpakeHUs! (BBIPAKEHHS C IEPEMEHHBIMHU )
2.2 Crenenp ¢ mensiM mokaszareneM. CTeneHb C palMOHaJIbHBIM IOKa3aTeeM.
CBolicTBa CTEIEHU
2.3 MHorouIeHBI
2.4 AnreOpandeckast JpoOb
2.5 Apudmernueckuif  KOpeHb  HaTypalbHOW  cremeHu.  JledcTBuUs  C
apuMeTHUEeCKUMU KOPHSIMH HaTypallbHOMN CTETIeHN
3 VYpaBHEHHUS 1 HEPABEHCTBA
3.1 Lensle u apoOGHO-panMoHaNbHbIE ypaBHEHHs. CHCTEMBI U COBOKYITHOCTH

ypaBHEHUH




3.2

Lenbie 1 apoOHO-panoHanbHbIe HEepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH
HEPABEHCTB

3.3 Pemenue TekCTOBBIX 3a71a4
4 YucnoBble MOCIe10BaTEIbHOCTH
4.1 ITocnemoBaTeNLHOCTH, CIIOCOOBI 3aJaHus OCIIEN0BATEILHOCTEN
4.2 Apudmernueckas W reoMeTpuueckas mporpeccuu. Dopmyna CIOKHBIX
IPOICHTOB
) OyHKIMU
5.1 OyHkiusa, crnocoObl 3amanus GyHkuun. [padux  yHkmuu. Oobmacts
OTIpeNICNICHUsT W MHOXKECTBO 3HaueHwWid (QyHknuu. Hymm  QyHKmmm.
[TpoMexyTkr 3HAKOTIOCTOSHCTBA. [IPOMEXYTKH MOHOTOHHOCTH (DYHKITHH.
MakcuMyMbl 1 MUHUMYMBI (QyHKITUH. Hanbombiiee 1 HanMeHbIIee 3HaYCHNE
(YHKIIMM HAa TPOMEKYTKE
6 KoopanHatsl Ha IpsIMOM M TIJIOCKOCTH
6.1 KoopnunaTtnas npsimas
6.2 JlexapToBBI KOOPAMHATHI HA TJIOCKOCTH
7 I'eomeTpust
7.1 ['eomeTpuueckue Gurypsl 1 UX CBOMCTBA
7.2 TpeyrosbHUK
7.3 MHOTOYTOJILHUKH
7.4 OKpY)XHOCTh Ml KPYT'
7.5 N3mepenune reoMeTpuIecKuX BETHYUH
7.6 BekTopsl Ha MJI0CKOCTH
8 BeposTHOCTB U cTaTUCTHKA
8.1 OnucarenpHasi CTAaTUCTHUKA
8.2 BepostHocTh
8.3 Komb6unatopuka
8.4 MHoxecTBa
8.5 I'pader




TemaTn4veckoe IJIAaHUPOBaHUE

Ne Tema 2O0P
1 CopepxaHue U CTPYKTypa IK3aMEHAIIMOHHOU paboTHI, bubnuorexa [JOK
IIpaBUJIa 3all0JIHEHUS OJIaHKOB, KPUTEPUU OLIEHKH.
2 AHaM3 3K3aMEHAIMOHHON pa0OThI MPOIIIOr0 Y4eOHOTO bubnuoreka [JOK
roJia, pa30op THIMUYHBIX OMIHOOK.
3 HarypanbsHble, paniioHanbHbIe, UpPAIMOHAIBHBIC YHCIIA. bubnuorexa [JOK
4 DOopMyIIbl COKPAIEHHOTO YMHOKEHHSL. bubnnoreka [JOK
5 . [IpeobpazoBaHme YMCIOBBIX BRIPAKEHHM, COIACPIKALTUX bubnuotexa [JOK
KBaJ[paTHbIC KOPHU
6 VYpaBHEHUsI C OJTHOM MEPEMEHHOMA.. bubnuortexa [JOK
7 KBagparHsle ypaBHeHUS bubnuoreka [JOK
8 JpoOHO-panroHaIbHbIE YpaBHEHUS. bubnuortexa [JOK
9 YpaBHeHUs ¢ AByMS TEPEMEHHBIMU bubnuortexa [JOK
10 Cucremsbl ypaBHEHUH. bubnuortexa [JOK
11 3agaum, pemaeMpie ¢ TOMOIMIBI0 YPaBHEHUN WA CUCTEM bubnuortexa [JOK
N tisgizslt
12 HepaBeHcTBa ¢ 0/THOI IEPEMEHHOM. . bubnuorexa [JOK
13 CucremMbl HEpABEHCTB. bubnuoTtexa [JOK
14 Jluneitnast pyHKIus U ee cBoicTBa. I'padux bubnuorexa [JOK
JTMHEWHOU (PYHKITHH. .
15 KBanparuunas ¢pyHkius u ee cBoiictna. ['padux bubmuorexa [JOK
KBaJIpaTUYHOMN QYHKIHUU.
16 CrenenHas GyHKIHMS. bubnuorexa [JOK
17 UYernas, neuetHas ¢yHkius. CBoHCTBa YeTHOM U bubnuorexa [JOK
HEUYETHOM CTETICHHBIX (YHKITUH.
18 3agaun Ha OBMDKEHUE. bu6mmoreka [{OK
19 |3agaum Ha BeIUMCICHUE 0OBEMa (OB bu6morexa [IOK
20 3agauu Ha MPOIIEHTHOE COJIEP)KaHUE BEILIECTB B CILIaBaXx. bu6nroreka [JOK
21 3agauu Ha IPOIIEHTHOE COJIEPKAHME BEIIECTB B bu6nmoreka [JOK
CMECSIX U PacTBOpax
22 BricoTa, Mmenuana, cpeHsist IMHUSA TPEYTrOJbHUKA. bu6nroreka [JOK
23 | PaBHOOepeHHBII U PaBHOCTOPOHHUIN TPEYTOJIbHUKH. . bubnuoreka [IOK
CymMa yrioB TpeyroJibHUKa
24 | Ilpu3Haku paBeHCTBA M 110JI00US TPEYTOJIbHUKOB. bub6muorexa [IOK
25 | CpoilicTBa IpAMOYTOJIBHBIX TPEYTOJIBHUKOB. Teopema bubnuoreka LIOK
[Tudaropa.
26 | Bugsl MmHOTOYronpHUKOB. [lapannenorpamm, ero cBoiictBa ububmuorexa [JOK

IIpHU3HAKH.




27 | Pom0, npsimoyroneHUK, kBajapar. Tpaneuus. Cpenuss nuausabubmorexa [JOK
Tpareu.
28 | Ilmomaan MHOTOYTOJILHUKOB bubnuorexa [JOK
29 | KacarenbHasi K OKpYXKHOCTH U €€ CBOMCTBA. bubnuorexa [JOK
30 | LleHTpanbHBIC MBIHCAHHBIC YTIIbI. bubnmorexa [JOK
31 | OxpyXHOCTb, ONIMCAHHAS OKOJIO TPEYrOJIbHUKA. bubnuorexa [JOK
OKpyXHOCTb, BITUCAHHASI B TPEYT OJIHHHK.
32 CBoiicTBa ONMKUCAHHOTO U BIIMCAHHOTO YeThIpexyroibHuka. [bubnunoreka [JOK
33 | IlocnenoBarenbHOCTH. ApUpMETHIECKAS POTPECCHS. bubnmorexa [JOK
34 | I'eomerpuueckas nporpeccus. DopMyia n-oro ujieHa bubnnoreka [JOK
F€OMETPHUYECKON IMPOTPECCUM.
MaTepuajabHO-TEXHHYECKOE o0ecnieyeHue
1. bponckuii U. JI., Bunyc A. M., KoporaeB A. b. «CO0OpHUK TEKCTOBBIX 3a/1a4
MO MaTeMaTUKe st IpOQHIbHBIX KilaccoB, 7-11 kimace».- Mocksa: APKTH, 2004 .
2. Basunos B.B. u npyrue «3amgaun no maremaruke. Anredpa»-Mocksa: «Hayxkay,
2005r.
3. Teperun H.A. «[Ipukiagnast HanpaBJI€eHHOCTh NIKOJBHOTO Kypca

Marematukn». Mocksa: «IIpocsemenue», 2000r.

4, [Manupo M. M. «Mcnonbp3oBaHWe 3ajad € TPAKTHUYECKUM
COJIepKaHUEM B MPENOIaBaHUM MaTeMaTuKu ». - MockBa: «lIpocBemenue », 1990r.
5. [Tapbirnan N.®. «DakynbTaTUBHBIN Kypc MO MaTeMaTHKE ». - MOCKBa:

«IIpocsemenner,1989 r

6.

CwmupnoBa .M., CmuproB B.A. ['eomerpruueckue 3aa4u ¢ NPaKTUIECKUM

cojaepx)anueM:ydebHoe nmocooue, M.: MITHMO, 2017

DNeKTpOHHBIE 00pa30BaTENIbHbBIE PECYPCHI:

1. http://school-collection.edu.ru/— eaunas kosuieknus HUMGPOBBIX 00pa30BaATEIBHBIX

pecypcoB.
2. http://eor.edu.ru/ — odunuanbHbIi caiiT @eaepanbHOrO

00pa30BaTENbHBIX PECYPCOB.

[EeHTpa HHPOPMAITHOHHO-

3. ®UIIN. OTKpHITHIH 0aHK 3aJaHui o marematuke OI'D



http://school-collection.edu.ru/
http://eor.edu.ru/

