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IosicHuTeIbHAA 3aMIMCKA K pado4eil mporpamMMme no ajaredope 7 Kiaacc

B cootBercTBuu ¢ m. 2 ct. 32 3akoHa PO «O06 oOpazoBaHWN» B KOMIETCHIIMIO O00Pa30BaTEIBHOIO YUPEIKIACHHS BXOAHUT Pa3padOTKa U yTBEPIKIICHUE
pabouux mporpaMM yueOHBIX KypCOB U JUCIHILINH.

PaGouas nporpamma — 3TO HOPMATUBHO-YIIPABICHYECKUN TOKYMEHT yUUTells, peAHa3HAYCHHbIN I peain3alu rocy1apcTBEHHOI0 00pa30BaTeIbHOrO
CTaHJapTa, BKJIIOYAIOIIETO TPEeOOBaHUS K MUHHMYMY COJEpXKaHHSA, YPOBHIO MOATOTOBKM ydamuxcs. Ero ocHoBHas 3amaya — 0OECIEUUTH BBINOJIHEHHE
YUUTENIEM TOCyIapCTBEHHBIX 00pa30BaTENbHBIX CTAHAAPTOB M YUEOHOTO IJIaHa I10 MPEeIMETY.

PaGouass mporpamMma peanu3yeT MpaBO YUHUTENS pacIIUpsTh, YIIyOnasaTh, HU3MEHATh, (OPMUPOBATH cOAEpXKaHUE OOy4YeHUs, ONPEeAeIsATh
MOCIICIOBATEIPHOCTh M3YYCHHUs MaTepHalia, paclpelessaTh y4eOHBIE Yachl MO pas3jeiiaM, TeMaM, YPOKaM B COOTBETCTBHH C ITOCTABJICHHBIMH LEISMH |
3anadamu. [Ipu HeoOXoIMMOCTH B TeUeHHE Y4EOHOro rojfa y4yuTelb MOKET BHOCHTH B y4eOHYIO MPOrpaMMy KOPPEKTHUBBL: MU3MEHSTH IMOCIEIOBATEIbHOCTh
YPOKOB BHYTPH TE€MBbI, KOJIMYECTBO YaCOB, IEPEHOCUTH CPOKH MTPOBEICHUSI KOHTPOJILHBIX PadoT.

Hacrosiiass pabouast mporpammMa 1o aiaredpe ajist 7 Kiacca COCTaBlieHa Ha OocHOBe DYHIaMEHTAIBLHOIO sjpa COAEpKaHHs o0IIero oOpa3oBaHUS U
TpeboBanmii K pe3yibTaTaM OCBOCHHS OCHOBHOH 0O0IICO0pa3oBaTeIbHOW MPOrpaMMBI OCHOBHOTO 00IIero oOpa3oBaHUs, MPEICTaBICHHBIX B DeaeparbHOM
rOCY/IapCTBEHHOM 00pa3oBaTeIbHOM CTaHIapTe OOIIEro 0O0pa3oBaHUs, C YYETOM MPEEMCTBEHHOCTH Ha OCHOBAaHHMHU CJCAYIONIMX HOPMATHBHBIX NMPAaBOBBIX
JIOKYMEHTOB:

3akona P® ot 10 uromns 1992 roma Ne3266-1 (pen. ot 27.12.2009r.) «O6 06pazoBaHUNY;

®denepanbHOr0 KOMIIOHEHTA TOCYAapCTBEHHOTO CTaHJapTa CpeiHero (MOJIHOT0) 0011ero oopa3oBaHmsl, YTBEP)KICHHOTO MpUKa3oM MHUHHCTEpCTBa 00pa30BaHUs
P® ot 05.03.2004 Ne1089;

[Tpukaza MunucrepcrBa obpazoBanus PO «O06 yrBepxkaeHuu ¢enepaibHbIX NepedHeld yueOHHMKOB, PEKOMEH/I0BaHHbBIX (JOMYLIEHHbIX) K MCIIOJIb30BAHUIO B
o0pa3oBaTelbHOM TIporiecce B 00pa30BaTENBHBIX YUPESKACHUSAX, PEATH3YIONIMX 00pa3oBaTelbHBIE MPOrpaMMbl 00mero o0pa3oBaHUS M MMEIOIINX
roCyIapCTBEHHYIO akkpenurtaimio, Ha 2017/2018 yuebHbIit roay;

[Mpukaz MOuH P® Nel1897 ot 17.12.2010r. «O6 yrBepxnenun ®I'OC OO0» 1n.18.2.2;

VYuebnoro miana MKOY OOII a.Pomamu va 2017-2018 yueOHslii rog, yreepskaeHHoro npukazom no MKOY OOLIL.

CoopHuk paboumx mporpamm. 7-9 kimaccel. [locoOue uist yumreneit oOmeoOpa3oBat. yupexaenuii / coct. T.A.BypmuctpoBa. — M.: IIpocBemenue, 2012),
¢benepanbHOro nepeuHs: y4eOHUKOB, pEKOMEHI0OBAaHHBIX WM JOMYIIEHHBIX K UCIIOJIb30BaHUIO B 00pa30BaTeIbHOM Mpoliecce B 00pa30BaTENbHbIX YUPESKICHUSAX,
0a3MCHOTO Y4eOHOTO IJIaHa, TEeMaTHIECKOTO TTAaHWPOBAaHUS YIeOHOTO MaTepHaia, C y9eTOM MPEEeMCTBEHHOCTH.

B Heil Takke yUMTHIBaIOTCS OCHOBHBIE HJI€U U 10JI0KeHUs [IporpaMmbl pa3BuTHA U GOPMHUPOBAHUS YHUBEPCATbHBIX yueOHbIX AercTBui (YY) ams ocHOBHOTO
o0mero oOpa3oBaHUsI.

Pabouas mporpamma ydueGHOTro Kypca mo airedpe ajis 7 Kjlacca COCTaBJeHa TakXKe B COOTBETCTBHM ¢ [IpuMepHO mporpamMmoil OCHOBHOTO OOIEro
oOpazoBanusi (0a30BbII ypOBEHb) C y4deToM TpeOoBaHMI (eaepalbHOr0 KOMIIOHEHTa TOCYAapCTBEHHOTO CTaHAapTa OOIIero oOpa3oBaHUS M HA OCHOBE
aBTopckoii mporpammel 0. H. MakaperueBa. IlporpamMma mnpu3BaHa coAeHCTBOBAaTh (OPMHUPOBAHUIO KYJIBTYPHOTO YEJIOBEKa, YMEIOIIErO MBICIHUTH,
MOHMMAIOIIETO HICONOTHI0 MAaTeMAaTHYECKOTO MOJIEIMPOBAHMS PEANBbHBIX MPOIECCOB, BIAICIONIETO MAaTEMAaTHUYECKUM SI3BIKOM, KaK SI3bIKOM, OPTaHU3YIOUIHM



NEeSTENIbHOCTh, YMEIOIIEr0 CAMOCTOATEIBHO J00BIBaTh MH(POPMAIIMIO U TMOJIB30BATHCS €0 HA MPAKTUKE, BIIAJICIONIETO JUTEPATypHOU PEUYbI0 M yMEIOIIETro B
cirydae He0OXOJMMOCTH TOCTPOUTD €€ 110 3aKOHaM MaTeMaTHYeCKON PeyH.

B mporpamme omnpezneneHa mocieA0BaTeIbHOCTh U3YYCHHUS MaTepUaia B paMKaxX CTaHAapTa JUIsl CTApIIeH MIKOJbl U IMyTH (GOPMUPOBAHUS 3HAHUHN H
YMEHUH, HEOOXOUMBIX ISl IPUMEHEHUSI B MPAKTUYCCKON JCATEIBHOCTH, U3YUYCHHSI CMEXHBIX TUCIHILUIMH, MPOJIOJDKEHHUS 00pa30BaHUs, a TaK K€ Pa3BUTHS
YUaIIAXCS.

W3 OCHOBHBIX COAEPKATEILHO-METOAMYECKUX JIMHAN WIKOJIBHOTO Kypca aireOphl MPHOPUTETHOH B TMpOrpaMMme SBISIETCS (YHKIIMOHAIBHO-
rpaduyeckas JTHHHSL.

Hannast paboyasi mporpaMma paccurTana Ha | ToJl, MPEeUMYIIECTBEHHO Ha alTOPUTMHUYECKUN YpOBEHB. [IporpamMmma KOHKPETU3UPYET COAEPIKAHUE TEM
00pa30BaTeNLHOTO CTAaHAApPTa U JaeT NMPUMEPHOE paclpeesieHue Y4eOHBIX YacoB IO pasjieiiaM Kypca B COOTBETCTBHH C METOJAWYCCKHMMH PEKOMEHIAIUSIMHU
ABTOPOB y4eOHO-METOAMYECKOTO KOMIUICKTa JUIS HW3YYeHHS MpeaMeTHOW obmactu «Marematnka ©u uHG(OpPMATHKa» JJs  y4aluxcss 7 KIAcCOB
00111€00pa30BaTEIILHOTO YUPEKIEHHUS, B COCTaB KOTOPOT'O BXOJIST:

Jna yuawuxcs:

1. Makapsrue, FO. H. Anrebpa: yuebnuk amns 7 kiacca obmeodpa3zoBaTenbHbix yupexaenuit / FO. H. Makapsiues, K. 1. Hemxos, H. I'. Munaiok, C. b.
Cysopoga; ox pea. C. A. Tensikockoro. - M.: IIpocsemienue, 2013.

2. Innaktuyeckue Matepualisl mo anreope mis 7 kinacca / B.M. XKoxos, FO.H. Makaperues, H.I'. Munmaiok. — M.: [Ipocsemenue, 2006.

3. Anre6pa: Aunmakt. matepuainst st 7 ki. / JI. Y. 3BaBuy, JI. B. Ky3nenosa, C. b»  CyBopoBa.- M.: [Ipocsemenue, 2013.

Jna yuumens:

1. Maxkapsrues, }O. H. AnreGpa: yueOnuk 1iis 7 kinacca odmeo0pazoBatenbHblx yupexxaenuit / FO. H. Makapsrues, K. Y. Hemkos, H. I'. Mungiok, C. b.

CyBoposga; o pen. C. A. Tenakosckoro. - M.: [Ipocsemenue, 2013.

2. V3yuyenue anreOpsl B 7—9 kiaccax: nocooue ans yuureneit / FO. H. Makapsrues, H. I'. Mungiok, C. b. CyBopoBa..— M.: IIpocsemenue, 2011.

3. Aupaktuueckue Matepuaisl o anreope mis 7 knacca / B.W. XKoxos, FO.H. Makapsrues, H.I'. Munmiok. — M.: [Ipocsemnienue, 2006.

4. Anreopa: Qunakt. marepuanst 1y 7 ki. / JI. U. 3BaBuy, JI. B. Ky3nenosa, C. b»  CyBoposa.- M.: IIpocsemmenue, 2013.

5. Ilporpammel 0011€00pa3oBaTeNbHbIX yupexkaeHuil. Anreopa. 7-9 knaccel. CoctaButens: bypmuctposa T.A. — M.: IIpocsenienue, 2009 r.

6. DneMeHThI CTaTUCTUKU U TeopuH BeposiTHocTel aBTopsl FO.H. Makapsrues, H.I'. Muniok; nox pegakuueit C.A. TenskoBckoro. M., ITpocsemenue 2009 r.
VY4eOHUK COOTBETCTBYET TPeOOBAaHUAM CTaHAapTa MO Kypcy anreOpsl. OTINYUTETbHBIMA OCOOEHHOCTSIMH yUEOHMKA SIBIISIOTCS pPAallMOHAIIBHOE COYETaHHE

YETKOCTH M JOCTYIHOCTH H3JI0KEHUS, MPUOPUTETHOCTh (YHKUIHMOHAIBHO-TpAQUUECKOW JMHHMM, HaTuuue OONBLIOr0 4YHcia NPUMEPOB C IMOAPOOHBIMU

PELICHUSMHU.

CTpyKTypa 10KyMeHTAa

CTpyKTYpHBIMH dJI€MEHTaMU pabodeil mporpaMMBbl SBISIOTCS: TUTYIBHBIN JIMCT; MOSCHUTENbHAS 3aITUCKa; OCHOBHOE COZepKaHHe Y4eOHOM MpOorpaMMBbI ¢
pacnpeneneHneM y4eOHBIX 4acoB IO paszfesiaM Kypca M PeKOMEHJlyemasl MOCJIe0BaTeIbHOCTh U3YUYEHHUs TEM U pa3zesioB; MHQOpMaIHs 00 MCIOJIb3yeMOM
yu4e0HO-METOINIECKOM KOMILIEKTE. M3JI0KEHBI 1IeNH U 337a4i 00y4eHHsI, OCHOBHBIC TPEOOBAHUS K YPOBHIO MOJATOTOBKH YYAIIUXCS C YKa3aHUEM JTMYHOCTHBIX,



METaIpeIMETHBIX M IMPEAMETHBIX Pe3yIbTaTOB OCBOSHHS Kypca anredpsl 7 kiacca. [Iporpamma comepkKUT TeMaTHYECKOE IIAHUPOBAHUE C YKA3aHUEM TEMBbI U
TUIIA YPOKa, a TaKKe OCHOBHBIX BHJIOB y4YCOHOH JEATEIbHOCTH M IUIAHUPYEMBIX PE3YJIbTaTOB; IMPOrPaMMHO-METOAMYECKOE OOECIeUeHHEe; KOHTPOJIbHBIC
napamMeTpbl OIEHKH JOCTHKCHHI; CIIMCOK JINTEPaTypbl; IPUMEPHbIE KOHTPOJIbHbIE paboThl; nepedyenb WEB-caiiToB a1 1omoiHUTENsHOTO 00pa3oBaHus 1Mo
IpeaIMeTy, MepeUYeHb TeM IPOCKTOB, pedepaToB, MCCIEAOBATEIBCKUX PA0OT MO MPEAMETY, ONMHCAHUE YIeOHO-METOAMYECKOrO M MaTepHATbHO-TEXHUIECKOTO
oOecrieyeHusl.

OO0mas xapakTepucTUKa y4eOHOI0 peaMera, Kypca

B kypce anrebppl 7 Kjacca MOXHO BBIICIHTH CIEAYIOIIME OCHOBHBIC COJEpXKATEIbHBIC JIMHUHM: apu(PMETHKa; 3JIEMEHTHl alreOpbl; BEPOSATHOCTh H
cratucTuka. Hapsimy ¢ 3TUM B colepikaHuE BKIIIOUEHBI JIOTIOJHUTENBHBIE TEMbI TOJ] pyOpuKod «/[msi Tex, KTO XodeT 3HaTh OOJIBIIE», YTO CBSI3aHO C
peanu3anuel 1eneil OOIIEHHTENIEKTYadTbHOTO W OOIIEKYJIbTYPHOTO pa3BuTus yyamuxcs. CoaepikaHue KaKIOW M3 O3TUX TEM pa3BOpayMBacTCs B
COAEPKATENBHO-METOANYECKYIO JIMHUIO, MPOHU3BIBAIOIIYIO BCE OCHOBHBIC COAEPKATENBHBIC JIMHUM W CIYKWAT LEIW OBJAJCHHUS YYalIUMHUCS HEKOTOPBIMU
9JIEeMEHTaMU YHHMBEPCATBHOTO MAaTEMaTHYECKOrO S3bIKa M BIAJCHUS OINpEACICHHBIMU HABBIKAMHU, a TaK K€ CIIOCOOCTBYET CO3JaHHIO OOLIEKYIbTYpHOTO
TYMaHHUTapHOTO (pOHA M3YyUEHUS Kypca.

Copepxanne nuHuu «Apudmeruka» CiayxuT GyHIaMEHTOM [IJs JAJbHEWIIEro HW3Y4YeHHUsS YYallUMUCS MAaTeMaTUKU M CMEXKHBIX JUCIUIUINH,
CIOCOOCTBYET Pa3BUTHUIO HE TOJHKO BBIUUCIUTEIBHBIX HABBIKOB, HO M JIOTUYECKOT'O MBINIICHUSA, (OPMHUPOBAHUIO YMEHHUS TMOJIb30BATHCS AITOPUTMAMU
CIOCOOCTBYET Pa3BUTHIO YMEHUHN MIIAHUPOBATH U OCYIIECTBIATH JEATEIHOCTh, HAMPABICHHYIO HAa pEIlIeHUE 3a/1ay, a TakKe MPUOOPETEHUIO MPAKTHUYECKUX
HaBBLIKOB, HEOOXOIMMBIX B ITIOBCEIHEBHOM KU3HHU.

Copep:xanne TUHUHN «JIEMEHTHI areOpbl» CUCTEMATU3UPYET 3HAHMS O MATEMATHUECKOM SI3bIKe, MOKa3bIBasi MpUMeHeHue OYKB JIsl 0003HaUEHUs YHUCeN U
3aITUCU CBOMCTB apru(METUUECKHUX JEHCTBUMN, a TAKXKe JJI HAX0KICHHUSI HEM3BECTHBIX KOMIIOHEHTOB apU(PMETHICCKUX ACHUCTBUIN

Jlunns «BeposTHOCTh M CTATUCTUKAY - 00s13aTENbHBIA KOMIIOHEHT IIKOJIBLHOTO 00Pa30BaHMsl, YCHIIMBAIOIINMA €r0 MPHUKIAIHOE U MPAKTHYECKOe 3HAUCHUE.
DTOT Marepuan HEOOXOIuM, TMPEXAE BCEro, s (GopMUpoBaHUS y ydamuxcs (YHKIHOHATHHOM TPaMOTHOCTH — YMEHHUS BOCIPUHUMATh M KPUTHUYECKHU
aHATM3UPOBATh MH(POPMAIINIO, TPEICTABICHHYIO B PAa3IUYHBIX (opMax, MOHUMATh XapaKTep MHOTUX PEAbHBIX 3aBHUCHUMOCTEH, MPOM3BOJIUTH MPOCTEUIITHE
pacuetsl. [lpu W3ydeHHH BEpPOSITHOCTM M CTAaTUCTUKH OOOTAIIAIOTCS TPEACTABJICHHS O COBPEMEHHOW KapTHHE MHpa W METOJaX €ro HCCIeIOBaHUs,
dbopMHUpOBaHUS TOHUMAHMS POJTH CTATUCTUKU KaK UCTOYHHKA COLMATBLHO 3HAYMMON HH(POPMAIIMH U 3aKJIabIBAIOTCS OCHOBBI BEPOSTHOCTHOTO MBIIILJICHHUSI. .

Kypc anrebpsr 7 kiacca xapakTepu3yeTcsl MOBBIIICHHEM TEOPETHUUYECKOTO OOYyYeHHS, MOCTENEHHBIM YCWJICHHEM POJIM TEOPEeTUYECKUX OOOOIIeHHH H
JNeIyKTUBHBIX 3akntoueHui. [lpukiiamHas HampaBJICHHOCTh Kypca OOECIeurMBaeTCsl CHUCTEMAaTHUYECKHM OOpallleHneM K TMpUMepaM, PacKpbIBAIOIINM
BO3MOKHOCTH IMTPUMEHEHUS MAaTEMATUKN K U3YYEHUIO JEHCTBUTEILHOCTH U PEIICHUIO TPAKTUYECKUX 3a]1a4.

HeJII/I H3YYCHUA MATCMATUKHU

B nanpaenenuu 1uuHOCMHO20 PA36UMUA:

1) pa3BUTHE TOTUYECKOTO U MPAKTUUYECKOIO MBIIUICHUS, KYJIbTYpPbl pe4H, CIIOCOOHOCTH K YMCTBEHHOMY SKCIIEPUMEHTY;

2) hopMupoBaHKE y yUAIIMXCS UHTEIJIEKTYalIbHOW YECTHOCTH i OOBEKTUBHOCTH, CITIOCOOHOCTH K MPEOAOTICHHIO MBICIUTENBHBIX CTEPEOTHIIOB, BHITEKAIOIINX U3
OOBIZICHHOTO OIBITA;



3) BocUTaHUE Ka4eCTB TUYHOCTH, 00ECIICUMBAIONINX COMMATBLHYI0 MOOHIBEHOCTD, CIIOCOOHOCTh IPUHUMATH CAMOCTOSITENILHBIC PEIICHUS;

4) hbopmupoBaHe KaueCTB MBIIIICHUSI, HEOOXOIUMBIX JJISl a1allTallii B COBPEMEHHOM MH(OPMallMOHHOM OOLIECTBE;

5) pa3BuTHE HHTEpEca K MATEMAaTHIECKOMY TBOPUECTBY M MAaTEMATUYECKUX CIIOCOOHOCTEH.

B npeomemmnom nanpaenenuu:

1) oBnasieHne MaTeMaTUYCCKUMH 3HAHUSIMH M YMEHHUSIMH, HEOOXOAMMBIMU JUISI IPOAOKEHUS O0yUeHUsI B 00IICO0pa30BATEIIbHBIX YUPEKACHHUSIX, U3YICHHE
CMEXHBIX TUCIUILIMH, IPUMEHEHUS B TIOBCETHEBHOM JKU3HU;

2) co3nanue (GpyHIaMEHTA Il MAaTeMAaTHYECKOTO Pa3BUTHS, ((OPMHUPOBAHMS MEXAaHU3MOB MBIIUICHUS, XapPAKTEPHBIX JIJISI MATEMAaTUYECKON JACSITETLHOCTH.

B memanpeomemnom nanpagnenuu:

1) ¢opmupoBanue mnpeAcTaBIeHUII O MaTeMaTHKE KaK YacTH OOIIe4eOBeYeCKON KyJIbTYphl, O 3HAUMMOCTH MAaTEeMAaTHKU B DPa3BUTHH LUBUIM3ALUN U
COBPEMEHHOT'0 00IIeCTBa;

2) pa3BUTHE TPEICTABICHUNA O MaTreMaTHKe Kak (opMe OMHCAaHUS M METOJIe IO3HAHUS JEUCTBUTENBHOCTH, CO3/IaHHE YCIOBUH [UIsI MPHOOpETEHUS
MEePBOHAYAIILHOT'O ONBITAa MATEMATHYECKOTO MOJICTTUPOBAHUS;

3) dbopMupoBaHue OOLIUX CIIOCOOOB MHTEIUIEKTYATbHOU JESITENbHOCTH, XapaKTePHBIX JIJISI MATEMATUKH U SBJISIOIIUXCS OCHOBOM MMO3HABATENbHON KYIBTYPHI,
3HAUUMBIX JJIs1 PA3JINYHBIX Cep YeTOBEUECKOMN AEITEIbHOCTH.

Mesxicnpeomemmuwle céasu.

1. AnreOpanyeckue BBIPAKCHHS — BCTPEUYAIOTCS B (PU3HKE IMPU U3yYSHUHU TeMBI: | paiypoBaHue MPY>KUHBI K U3MEPEHUE CHIT TUHAMOMETPOM.

2. Tema OmHOYSIEHBI 1 MHOTOYJICHBI BCTPEYACTCSI B XUMUU MPU U3YUYEHUU TeMbl PazMepsl MONIEKYII.

3. Crenens ¢ HaTypaJdbHBIM TOKa3aTesieM, CTaHIAPTHBINA BUJ OJHOWICHA, Y MHOXCHHE OJIHOWICHOB, MHOTOWICHBI, IPUBEICHUE MOA00HBIX, ClloKeHHEe U
BbIUMTAHUE MHOTOUYJICHOB, YMHOXXEHHE HA YUCIIO U OJHOYJIEH, /[eneHne oAHOYIEHOB U MHOTOUYWICHOB, Pa3noskeHne MHOTOUJICHOB Ha MHOXXHUTEIH — B
(¢u3KKe COOTBETCTBEHHO IpU U3ydeHuu teM: Exnnunbl Maccel, MI3mepenne o0bemoB Tei, M3MepeHne macchl Tena Ha pbluaXHbIX Becax, OnpeneneHue
IUIOTHOCTHU TBepAoro tena, ['padhuueckoe nzodpaxkeHue cui, MOMEHT cuiibl, PaBHOMepHOe nBMkeHHe, B3aumoelicTBue Ten, Macca, IIoTHOCTh, PaboTa,
MOIIHOCTb, 3Heprus, KII/I.

Hesap n3ydyenusi Kypca aare0dpsl B 7 Kjacce

[enpro n3yuenus Kypca anreOpsl B 7 KJlacce sIBISETCS:

e chopMUPOBATH MPAKTUYECKUE HABBIKU BBHIMIOTHEHUS YCTHBIX, MUChMEHHBIX, HHCTPYMEHTAIBHBIX BHIUMCICHHUM, Pa3BUTh BEIYUCIUTEIBHYIO KYIBTYPY;

e OBJIAZIETh CHUMBOJUYECKUM SI3bIKOM aIreOphl, BbIPa0OTAaTh (OpMalIbHO-ONEpPATUBHBIE alNreOpandeckue yMEHHS U HAyUYUTbCS MPUMEHSTh MX K PELICHHUIO
MaTEeMaTUYeCKUX U HEMAaTeMaTUYECKHUX 3a/1a4;

e U3YYUTh CBOWCTBA U IpaUKH AJIEMEHTapHbIX (QYHKIUH, HAYYUTHCS HUCIIOJIb30BaTh (YHKIIMOHATIBHO-TpaUuecKue MpeCTaBICHUs JJIsl ONMCAaHUS U aHau3a
peanbHBIX 3aBUCUMOCTEH;

e PA3BUTH JIOTHYECKOC MBIIIJIICHHUE U P€Yb — YMCHUSA JIOTUYCCKHU 000CHOBBIBATH CYXXACHUA, ITPOBOANUTH HECIIOXKHBIC CUCTEMATU3aAllUN, IPUBOJAUTL ITPUMECPLI U
KOHTPIIPUMEPHI, HCIIOJIB30BaTh PA3JIMYHbIC SI3BIKM MAaTEMAaTUKH (CIOBECHBIH, CHUMBOJIUYECKHH, rpaduueckuii) Al WUIIOCTPAIMH, HWHTEPIpETaIHH,
apryMeHTallld U JIOKa3aTelbCTBA;

e chopMUPOBATH MPEACTABICHUS 00 H3y4yaeMbIX MOHITHIX U METOAAX KaK BXHEHIIUX CPEICTBAX MATEMAaTUYECKOTO MOJICITHMPOBAHUS PeabHBIX MPOIECCOB U
SIBJICHUM.



B ocHoBe o0Oy4yeHHS MaTeMaTUKH JIKHUT OBJIAJCHUE YYAIUMHUCS CICAYIOIIMMUA BHIAMU KOMIICTCHIUN: MPEIMETHOW, KOMMYHHUKATHBHOM,
OpraHU3alMOHHON U OOIIEKYIBTYpHOU. B COOTBETCTBHU € STUMH BHIAMH KOMITETCHIIUH BBIJICIICHBI OCHOBHBIC COJICPYKATEIHHO-IIEJICBbIC HAIIPABIICHHS (JIMHUN )
Pa3BHUTHS yYalIUXCs CPEICTBAMU IPEeIMETa MaTeMaTHKA.

IIpeaMeTrHasi KommeTeHIHUsl. 37eCh TOJ MPEIMETHOH KOMIICTCHIIMEH ITOHUMAETCS OCBEJOMJICHHOCTh IIKOJIBHUKOB O CHCTEME OCHOBHBIX
MATEeMATHYECKUX TPEACTABICHUN W OBJAJICHWE MMH OCHOBHBIMH TPEIMETHBIMH YMEHUsSMHU. DOpMHUPYIOTCS ClIEAyIOIre O0pa3yromue 3Ty KOMIIETCHIIUIO
NPECTaBICHUS: O MATEMAaTHYECKOM SI3bIKE KaK CPEIICTBE BHIPAKEHHSI MATEMATUICCKUX 3aKOHOB, 3aKOHOMEPHOCTEH U T.JI.; O MAaTEMaTHYECKOM MOJICIIMPOBAHUH
KaK OJHOM M3 BaXXHBIX METOJIOB TO3HaHUS MHUpa. DOPMUPYIOTCS CIEAYIONIHE OO0pa3yloIllue 3Ty KOMIIETEHIIMIO YMEHHS: CO3/1aBaTh IPOCTEHIIIHE
MaTeMaTHYECKUe MOJEIN, paboTaTh C HUIMU U MHTEPIPETUPOBATH MOTYYCHHBIE PE3YJIbTAThl; MPUOOPETATh U CUCTEMATH3UPOBATH 3HAHUS O CIIOCO0aX PEIICHHS
MaTeMaTHYECKUX 3aJ1a4, a TAK)KE IPUMEHSTh STH 3HAHUS ¥ YMEHUS JIJISl PEIICHUS] MHOTUX KH3HCHHBIX 3a/1a4.

KoMMyHukaTuBHAs KoOMIeTeHIHs. 37eCh MM0J KOMMYHUKATHBHOW KOMIIETCHIIMEH TMOHUMAETCS COPMHUPOBAHHOCTh YMEHHS SICHO U YETKO M3JIaraTh
CBOM MBICIIH, CTPOUTH apryMEHTHPOBAHHBIC PACCYXJICHUS, BECTH IHAJIOr, BOCHPUHUMAs TOYKY 3pPCHHS COOCCEJHHMKAa W B TO K€ BpeMs IOJABEpras ece
KpUTHYECKOMY aHanu3y. DopMUPYIOTCS CICAYIONIMEe O0pa3yIolIue 3Ty KOMIICTCHIIMIO YMEHHS: HM3BIEKaTh WH(POPMAIUIO W3 Pa3HOTO pPOJa HMCTOYHUKOB,
npeoOpa3oBbIBasi ee MPU HEOOXOAUMOCTH B APYrue GOpMbI (TEKCThI, TAOIUIIBI, CXEMBI U T.J1.).

Opranu3anuoHHasi KOMNIETEeHIUs1. 31eCh 0] OPraHU3alMOHHON KOMITETEHITUECH ITOHUMAETCsl CPOPMUPOBAHHOCTh YMEHHS CAMOCTOSITEIILHO HAXOIUTh U
NPUCBAaUBaTh HEOOXOIMMBIC YUYalIMMCS HOBbIC 3HaHHA. DOPMUPYIOTCS CIEAyIOIIHE OO0pa3yIoNIHe 3Ty KOMIICTECHIIMIO YMCHHS: CaMOCTOSTEIBHO CTAaBUTh
yueOHyr0 3amady (1esib), pa30uBaTh €€ Ha COCTaBHBIC YaCTH, HA KOTOPHIX Oy/IEeT OCHOBBIBATHCS MPOIECC €€ PEHICHUS, aHAIM3UPOBATh PEe3yJabTaT JICHCTBUSI,
BBISIBIISITH JIOMYIICHHBIC OMTMOKM ¥ HETOUHOCTH, UCIIPABIIATh UX U MPEICTABIATh NOJYYCHHBIA pe3yabTaT B (hOpMe, JISTKO JOCTYITHOM JJIsi BOCIIPHUSITHUS IPYTHUX
JIIOJIEH.

OO0meKyJIbTypHAasE KOMIETeHUMs. 371eCh TOJ OOIIEKYJIbTYPHONH KOMIIETEHIIMEH MMOHMMAeTCsS OCBEIOMIICHHOCTh UIKOJBHHUKOB O MaTeMaTHKe Kak
JJIEMEHTE O0IIEUeTOBEYEeCKO KyIbTYPHI, €€ MECTE B CHCTEME JIPYTHX HayK, a TAK)Ke €€ POJIM B Pa3BUTHH IPE/ICTABICHUI YeI0BEYECTBA O IEIOCTHON KapTHHE
mupa. opMUpyIOTCS ClenyrolKe 00pa3yoolirue 3Ty KOMIETSHIIMIO MPeICTaBlIeHus: 00 YpOBHE pa3BUTHS MAaTEMAaTHKH Ha Pa3HbIX HCTOPUYECKUX ATAMax; O
BBICOKOH MPAKTUYCCKOW 3HAYMMOCTH MAaTEMATHKU C TOYKH 3PEHUSI CO3JAHWS W Pa3BUTHS MATEPUATBLHON KYJIBTYPHI YEIIOBEYECTBA, a TAKXKE O BAXKHOH PO
MaTeMaTUKH C TOYKU 3pEHHS (POPMHUPOBAHUM TAKUX 3HAYMMBIX YEepPT JIMYHOCTH, KaK HE3aBUCHUMOCTh U KPUTHUYHOCTH MBIIUICHUS, BOJIA U HACTOMYMBOCTH B
JOCTYIKEHUH TN | JIP.

B pamMkax yka3aHHbBIX JJUHHMH PEIIAIOTCH CJICAYIOIIME 3a0a4M:

* OBJIQJICHUE CUCTEMON MaTeMaTUYECKUX 3HAHUHN U YMEHH, HEOOXOJUMBIX JIJIsl MPUMEHEHUS B MPAKTUUECKOM IeATEeNbHOCTH, U3YYCHUS CMEKHBIX TUCIUTUIHH,
MIPOJIOJDKEHUSI 00pa30BaHus,

* (opMupoOBaHUE HHTEIUIEKTA, A TAK)KE TUMYHOCTHBIX KaueCTB, HEOOXOAMMBIX YEIOBEKY JJIsl TOJHOIICHHOH JKU3HH, Pa3BUBAEMbIX MATEMATHKOW: SICHOCTH U
TOYHOCTH MBICJIH, KpI/ITI/I‘-IHOCTI/I MBINIJIICHUA, HUHTYUWUIHN, JJOTHYECKOT'O MBIIIJICHHA, 3JICMCHTOB aHFOpI/ITMquCKOﬁ Ky.J'IBTypI)I, HpOCTpaHCTBeHHBIX
MPEICTaBICHUI, CIOCOOHOCTH K MPEOIOJICHUIO TPYIHOCTEH;

® q)OpMI/IpOBaHHe HpeﬂCTaBHeHI/Iﬁ 06 naeax u Mertogax MaTeMaTUKHU KaK yHI/IBepCaJ'H)HOFO A3bIKA HaYKI/I 1 TEXHUKU, Cpe}ICTBa MO}IGJ’II/IpOBaHI/ISI SIBJ'IeHI/II\/’I n
MPOIIECCOB;

®* BOCIIMTAHHUC OTHOHICHUA K MAaTCMATHUKEC KaK K 4YaCTH 06HI€'-I€J'IOBG‘-I€CKOI>1 Ky.]'H)TypI)I, (bOpMI/IpOBaHI/Ie IIOHUMAaHUA 3HAYNUMOCTHU MATCMATUKU 51 Haquo-
TEXHHYECKOTO TIporpecca.



@opMbI OPraHU3aANMU Y4e€OHOTr0 MpoLecca:

OcHoBHBIE (l)OpMI)I, TEXHOJIOI'n, ME€TOAbI Oﬁyqum{, THIIBI YPOKOB

® HMHIWBHUAYAJIbHBIC, ®

®  TPYIIOBEIC,
®  UHJWMBUIYAIHO-TPYIIIOBBIC,
e (pOHTAIBHEIC,

® KJIACCHBIC M BHEKJIACCHBIE.

IloBTOpEHME HA yPOKAX MPOBOAUTCS B CJIeAYIOINX BUAAX U popMmax:

MOBTOPEHHE U KOHTPOJIb TEOPETUUECKOI0 MaTeprara;
pa3bop U aHaiIM3 JOMAIIHETro 3a/laHus;

YCTHBIH CUET;

MaTeMaTUYeCKUN JUKTAHT;

CcaMOCTOsITeNIbHas padoTa;

KOHTPOJIbHBIE CPE3BI.

Oco0oe BHMaHHE YACIACTCS MOBTOPCHUTO ITPU IIPOBCACHUN CaMOCTOSATCIIBHBIX 1 KOHTPOJIbHBIX pa60T.

OcHoBHOI (hopMoO¥i opranu3zaly yueOHOro Mpolecca SBISIeTCs KIacCHO-ypouHas cucTteMa. B kauecTBe 1OMOIHUTENBHBIX (POPM OpraHu3aluu
00pa30BaTeNbHOTO MpoIiecca MO JaHHOU MPorpaMMe UCIIOIb3YETCsl CUCTEMa KOHCYIbTAllMOHHOW MOAJEPKKH, MHANBUAYAIBHBIX 3aHITUN, paboTa yJaluxcs ¢
UCIIOJIb30BAaHUEM COBPEMEHHBIX HHPOPMALIMOHHBIX TEXHONOTUH. OpraHu3alys CONpOBOXKICHHS yJallluXcs HalpaBjieHa Ha:

I A

CO3/1aHN€e ONTUMAJIbHBIX YCIOBHM 00yueHuUs;
UCKJIIOYEHHE NICUXOTPaBMUPYIOIIHNX (HaKTOPOB;

COXPAHCHUC IICUXOCOMATHYICCKOI'0 COCTOSHUS 3T0POBBA YUALIIUXCA,
PasBUTUC MTOJIOKUTEILHOM MOTHBAIIMU K OCBOCHUIO IIpOorpaMMElI;
Pa3BUTHEC MHANBUAYAIIbHOCTH U OJAPCHHOCTHU KaKAO0T'O pe6eHKa.

OcHoBHasi popMa opraHnu3ainum o0pa3oBaTeJbHOIO Mpolecca Buabi



npeaycMaTpuBaeT NpUMeHeHHe CJIeIYIOUIUX TeXHOJI0ruii 00yyeHus

Cpean MmeT010B 00y4eHHUs1 NPe0dIaJA0T

3aHATHA NPEACTABJIAIOT CO00M MPEUMYIIECTBEHHO

TPaAULMOHHAS KJIACCHO-YPOYHAS;
HUI'POBbIE TEXHOJIOTHH;

TexHosorus Nnpo61eMHOro 00y4eHus;

TEXHOJIOTMH YPOBHeBOi nuddepeHuanum;
310poBbecOeperaloIue TeXHOJI0THH;

UKT;

TEXHOJIOTUSI PA3BUTHA KPUTHYECKOI0 MbILIJICHHUS;

ucciaeaoBaTre/JIbCKafd 1€eATCJIbHOCTD.

* PpenpoAyKTHBHO-NPOAYKTHBHbIE;

® Oﬁ'bﬂCHI/ITeJ'II)HO-HJ'I.J'I]OCTpaT]/IBHbIe.

* KOMOMHHUPOBAHHBIH THII YPOKA.

IIpo61eMHO-TONCKOBASI TEXHOJIOT U

HccaenoBareabckas TEXHOJIOTHS

TexHoJ0rNsa Pa3sBUTHUA
KPUTUYCCKOI'O MbIIINVICHU S

Cpennee apudmeTnyeckoe, pazmax u Moja, 1.9

MenunaHa Kak cTaTHCTUYECKash XapakTepucTuka, 1.10.

3ananue QyHKIMM HECKOIbKUMU opMyamu, .17

CnoxxeHue ¥ BBIUUTaHHE MHOTOUJIEHOB, 11.26

Bo3Benenue B kBajipat u B KyO CyMMBI M pa3HOCTH JIBYX BbIpaK€HUH, 11.32
PaznoxxeHne Ha MHOKUTEIH ¢ TOMOIIBIO (POPMYIT KBaJIpaTa CyMMBI U
KBaJpara pa3HoCTH, 11.33.

YMHOKEHNE Pa3HOCTH JIBYX BBIPAKEHUH Ha UX CymMMYy, 11.34
Paznoxenue pa3HOCTH KBagpaTOB HA MHOKUTEIH, 11.35

PaznoxeHne Ha MHOKUTEITN CYMMBI M Pa3HOCTH KyOoB, 11.36

Croco06 moacTaHoBKH, 11.43

Croco0 cimoxxeHus, m.44.

I'paduk pynkuuu, n.14

[TpsiMast TpONOPLHUOHATIBHOCTD U €€
rpa¢uk, .15

Jlunelinas GyHKIus U ee rpaduk,
m.16.

Pa3no)xeHne MHOrouseHa Ha
MHOKUTEH CIIOCOOOM IPYNIHPOBKH,
.30.

I'paduk nuHEHOTO ypaBHEHUS C
JBYMsI IEpEMEHHBIMY, 11.4 1

OrmpesienieHne CTETeHH ¢
HaTypaJIbHBIM IOKa3aTeleM, 1.18
OpHOWIEH U ero cTaHJapTHBIN
Bua, m.21

MHorouseH u ero cTaHJIapTHbII
B, 11.25.

Buabl u popMbI KOHTPOJIA:




*  MNPOMEKYTOYHBIN;
Buael u popmMbl KOHTPOJIA *  MpeaynpeauTeIbHBbIN;
* KOHTPOJIbHbIE padoTHI.

*  0TMeTOK (5-TH 0a/LUIbHAA 1IKAJIa);

OuennBaHue T0CTUKEHUH 00YYAIOIIMXCS MPOMCXOAUT MPH MOMOIIHU
* Iloprdoauno nocTHKeHHH.

yC VYcrHbIl cuér

OP ®ponTanpHas padora B Teuenne yueOHOro roga Ha ypokax 0y/aeT NpoBOAMTCS MOHMTOPHUHI:
Cp CamocrositenpHas pabora - BXOJTHOM KOHTPOJIb (CEHTSIOPH)

np NunuBunyansHas pabora - IPOMEKYTOYHBIN KOHTPOJIIb (KOHEII IOIYTO/IHs)

M/ MareMaTH4ecKuil TUKTaHT - UTOTOBBIM KOHTPOJIb (Mail)

KP KonTtponbHas pabora

OueHka NJIaHUPYEMBbIX Pe3yJIbTATOB

CucremMa OLIEHKM JIOCTHXKEHUS IUIAHUPYEMBIX pPE3yJbTaTOB OCBOEHMS OCHOBHOW 00pa3oBaTEIbHOM MpOrpaMMbl OCHOBHOIO OOLIEro 0Opa3oBaHUS
NPENOoNaracT KOMHIEKCHbLIL ROOX00 K OUeHKe pe3yibmamog o0pa3oBaHusl.

Cucrema OIICHKH IpEAyCMaTpUBAET JPOGHEEblil NOOX00 K COJCPKAHUIO OLUEHKW M HHCTPYMEHTApHUIO ISl OLIEHKH JOCTHXKEHHS IUIaHHPYEMBIX
pE3yJIbTAaTOB, 4 TAKXKE K MPEJCTABICHUIO U UHTEPIIPETALUN PE3YIbTATOB U3MEPEHUI.

OnHUM U3 MPOSIBICHUN YPOBHEBOTO MOAXO0/A SBJISETCS OLIEHKA WHIUBUIYaTIbHBIX 00pa30BaTeNbHbIX JOCTHKEHHH HAa OCHOBE «METO/A CIOXKEHUS», IPU
KOTOPOM (PUKCHUPYETCS JOCTHKEHUE YPOBHS, HEOOXOIMMOTr0 JJIsl YCIIEIIHOTO MPOIODKEHUST 00pa30BaHMs M pPealibHO JIOCTUTaeMOro OOJIBIIMHCTBOM y4alluxcs,
U €ro TMpeBbIIIEHHE, YTO TIO3BOJSET BHICTpPAUBAaTh WHIUBUIYyaJbHbIE TPACKTOPUU JIBHKEHUS C YYETOM 30HBI Osrkailiiero pasBUTHs, (OPMUPOBATH
HOJIOKHUTEIbHYIO YUEOHYIO U COLMAIbHYIO MOTHUBAIHIO.

Oc00eHHOCTH OLIEHKH MPeAMETHBIX Pe3yJbTATOB



OneHka MpeIMETHBIX Pe3yJIbTaTOB IPEACTABISIET COOON OLIEHKY JOCTHKEHUS 00y4aroIUMCs IJIAHUPYEMBIX PE3YJIbTATOB 110 OTAEIbHBIM IIPEIMETAM.

DopMHUPOBaHUE ITUX PE3YJIbTATOB 00ECIIEYMBACTCS 33 CUET OCHOBHBIX KOMIIOHEHTOB 00pa30BaTEIbHOTO MPOoliecca — YYEOHBIX MPEIMETOB.

OCHOBHBIM 00BEKTOM OLIEHKH IPEIMETHBIX PE3YJIbTaTOB B COOTBETCTBHHM ¢ TpeboBaHUsIMU CTaHAapTa SBISIETCS CHOCOOHOCTD K PEIICHUI0 y4eOHO-
MIO3HABATEJbHBIX M YUeOHO-TIPAKTHUECKUX 33J1a4, OCHOBAaHHBIX HA H3y4aeMOM y4eOHOM MaTepuaie, C UCIOIb30BaHUEM CIIOCO00B AEWCTBUH, pelIeBaHTHBIX
COJIEPKAHUIO YYEOHBIX MPEJIMETOB, B TOM UUCIIE METAIIPEIMETHBIX (I103HABATEIbHBIX, PETYIATUBHBIX, KOMMYHUKAaTUBHBIX ) A€HCTBHM.

Cucrema OLIEHKM HPEIMETHBIX PE3yJbTaTOB OCBOCHHUS y4eOHBIX MPOrpaMM C YYETOM YpOBHEBOTO MOJXOAa, HpuHATOro B CTaHmapre, mpeanojaraet
BbllejleHHe 0a30BOro ypOBHSI JOCTHKEHHH KaK TOYKH OTCYETa NPU NOCTPOCHHM BCEH CHUCTEMbI OLEHKM W OpPraHM3aldU WHAWBUIYyaTbHOH PabOTHI C
00yJaroIuMHUCS.

PeanbHbie ocTHKeHUsT 00yUYaIOMIMXCSI MOTYT COOTBETCTBOBATh 0a30BOMY YPOBHIO, @ MOTYT OTJIMYAThCA OT HErO0 KaK B CTOPOHY IPEBBIIICHHS, TaK U B
CTOPOHY HEIOCTUKEHHUS.

[IpakTuka noka3pIBaeT, YTO AJIsl ONMCAHUS JOCTHKEHUN 00ydaroIuXCs 11eJIeCO00pa3HO YCTaHOBUTH CIEAYIOLIUE MSITh YPOBHEH.

Ba3oBblii ypoBeHb 10CTHKEHHI — YPOBEHb, KOTOPBIN IEMOHCTPUPYET OCBOEHUE YUEOHBIX JEHCTBUI C ONOPHON CUCTEMOM 3HaHMI B paMKax Juana3oHa
(kpyra) BblAENIEHHBIX 3a/1a4. OBiajieHre 0a30BbIM YPOBHEM SIBIISIETCS JOCTATOYHBIM JUIsl IPOAOKEHUs O0yUEHHS Ha CIIEyIOlel CTylleHn 00pa3oBaHusi, HO HE
10 IpopHILHOMY HapaBiIeHUIO. JIOCTHKEHHIO 6a30BOr0 YPOBHS COOTBETCTBYET OTMETKA «yIOBJIETBOPUTEIBLHO» (WM OTMETKA «3», OTMETKA «3aYTEHOY).

[IpeBbimeHre 6a30BOT0 YPOBHSI CBHIETEIBCTBYET 00 YCBOCHUHU OTIOPHOM CHCTEMBI 3HAHUH Ha YPOBHE OCO3HAHHOTO MPOU3BOJIEHOTO OBJIAJCHHS YUEOHBIMU
JNEeUCTBUSAMH, a TAaKXKe O Kpyrosope, mupore (WM M30MpaTeNbHOCTH) MHTEpecoB. LlenecooOpa3Ho BbIIENUTH CIEAYIOIIME JIBa YPOBHS, HpeBbIIIAIOIIME
0a30BBbIii:

* IOBBIIIEHHbI YPOBEHb JOCTHKEHHS IUTAHUPYEMBIX PE3YJIbTAaTOB, OLIEHKA «XOPOII0» (OTMETKa «4»);
* BBICOKHI YPOBeHb JOCTH)XCHHUS IJIAHUPYEMBIX PE3YJIbTaTOB, OL[EHKA «OTJIMYHO» (OTMETKA «5»).

[ToBbIlIEHHBIH ¥ BBICOKUN YPOBHHM JIOCTHXKEHUS OTJIMYAIOTCA IO TOJHOTE OCBOCHMS IUIAHUPYEMBIX pPE3yJbTaTOB, YPOBHIO OBJIAJEHUS Y4EOHBIMHU
NeHcTBUAMH U C(HOPMHUPOBAHHOCTHIO HHTEPECOB K TaHHOU MPEAMETHON 00JIacTH.

NuauBuayanbHble TpPaeKTOPUM O0Oy4deHHs OOydaroluXcs, JAEMOHCTPUPYIOIIMX IMOBBIIIEHHBIM M BBICOKUN YpPOBHU JIOCTH)KEHUH, Ienecoo0pa3Ho
dopMHpoBaTh € Y4ETOM HMHTEPECOB 3THUX OOYYarOIMXCAd M MX IUTaHOB Ha Oynymiee. Ilpu Hamuuuu yCTOMUMBBIX MHTEPECOB K Yy4e€OHOMY MpeaMeTy H
OCHOBATEJIbHOM MOJATOTOBKM IO HEMY TakHe oOydaromuecs MOTYT ObITh BOBJIEUEHBI B MPOEKTHYIO JAESITEIBbHOCTb IO MPEAMETY U COPHUEHTHPOBAaHbI Ha
pOI0JDKEHHE 00yUYeHHs B CTApIIMUX KJIAccax MO JaHHOMY MPOQUITIO.

Jliis onyricaHust MOATOTOBKU yYalMXCs, YPOBEHb TOCTUKEHUIN KOTOPHIX HUsKe 0A30BOT0, 11€J1€CO00pa3HO BBICTUTh TAKKE /1B YPOBHS:

* IOHMKEHHBIH YPOBEHb JOCTHKEHHH, OLIEHKA «HEYJA0BIETBOPUTENBHOY» (OTMETKA «2»);

* HU3KHUI1 YPOBeHb JOCTHXEHH, OLIEHKA «TUI0X0» (0TMETKa «1»).

Henoctuxenue 6a30Boro ypoBHs (IMMOHMKEHHBIM M HHU3KHH YPOBHHM JOCTHXKEHMI) (DUKCHUPYETCS B 3aBUCUMOCTH OT 00BEMa M YPOBHS OCBOEHHOTO U
HEOCBOEHHOIO COJIEpXKaHMs ITpeIMeTa.

Kak npaBuiio, NOHUKeHHbIH YPOBEeHb JOCTHKEHHH CBUJIETEILCTBYET 00 OTCYTCTBUU CUCTEMATHYECKOi 6a30BOI MOJATOTOBKH, O TOM, YTO O0yYarOIIUMCS
HE OCBOEHO JJaK€ M MOJIOBUHBI MNIAHUPYEMBIX PE3YJIbTaTOB, KOTOPbIE OCBAWBAET OOJBUIMHCTBO O0YYAIOIIUXCS, O TOM, YTO UMEIOTCS 3HAUUTENbHbIE TPOOEIIbI B
3HaHUAX, JajlbHeimee oOyueHue 3aTpyaHeHo. llpu sToM oOydaromiuiics MOXKET BBIIOJHATH OTAEIbHbIE 33JaHUs MOBBIIIEHHOTO YypoBHsS. JlaHHas rpymnmna



oOyyaromuxcst TpeOyeT CrenualbHOW JUArHOCTUKU 3aTPyIAHEHUH B OOydeHUH, MpoOeloB B CHCTEME 3HAHMM M OKAa3aHWU LEJCHANpPaBICHHOW MOMOIIU B
JOCTHXEHUH 0a30BOT0 YPOBHSL.

Husknii ypoBeHb OCBOCHHS IUIAHHPYEMBIX pPE3yJIbTaTOB CBUACTEIBCTBYET O HAJIUYMU TOJBKO OTACIBHBIX (PparMeHTapHBIX 3HAHUN MO MpPEIMETy,
JanbHeiIee 00ydeHne NpakTHIecKu HeBO3MOXKHO. O0yJaronuMcesi, KOTOpbIe AEMOHCTPUPYIOT HU3KUH YPOBEHB JOCTH)KEHHI, TpeOyeTcs CrielaibHas IIOMOIIb
HE TOJIBKO 0 y4eOHOMY MpeaMeTy, HO U 10 (HOPMHUPOBAHMIO MOTHBAIIMK K O0YYCHHIO, PA3BUTHIO MHTEpECA K U3y4aeMOW NMpeaMETHONW 00IacTH, MOHUMAHHIO
3HAYUMOCTH IIPEAMETa JUIS KHU3HU U Jp. TobKO HanW4YKMe MOJI0KUTEIBHON MOTHBAIIMM MOKET CTaTh OCHOBOM JIMKBUAAIIMY MTPOOEIIOB B O0Y4YEHUH UISl JAHHON
TpyMIbl 00yYarOMIUXCS.

OmnucaHHBIN BBIIIE MOIXO0/ 1EIeCO00pPa3HO NPUMEHSTH B X0/1€ PA3JIMYHBIX MPOLEAYpP OLIEHUBAHUS: TEKYIIETO, IPOMEXYTOYHOT'O M UTOTOBOTO.

Jlnst popMupOBaHUS HOPM OIEHKHM B COOTBETCTBUU C BBIICJIICHHBIMU YPOBHSIMH HEOOXOJMMO ONHCATh JOCTHXKEHHUS 0Oydaromerocs 6a3oBoro ypoBHS (B
TEpMUHAX 3HAHUU U YMEHUH, KOTOPbIE OH JOJDKEH IMPOJAEMOHCTPUPOBATH), 38 KOTOPhIE 00YyJaroUIHiiCsi 000CHOBAHHO TOJIYYaeT OLIEHKY «YIOBIECTBOPUTEIHLHOY.
[Tocre 3TOrO ONpeAeNsAIOTCS U COAEPKATENBHO OMUCHIBAIOTCS 00JIee BRICOKHE MITM HU3KHE YPOBHU JIOCTIDKEHHN. Ba)KHO aklleHTHpOBaTh BHUMAHHUE HE Ha OIINO-
Kax, KOTOPBIE c/enall 00yJaroIniics, a Ha Y9eOHbBIX JOCTIKEHHSIX, KOTOPBIE 00ECTIEYBAIOT MPOIBIKEHUE BIIEPE] B OCBOCHUH COIEP)KaHUSI 00pa30BaHMUS.

Jna ouyenku Ounamuku (opmupoeanus npeoMemHvIX pe3yibmamos B CUCTEME BHYTPHUIIKOJIBHOTO MOHHTOPHHTa OOpa30BAaTENBHBIX JOCTHKCHUM
nenecooOpa3Ho (pUKCUpOBaTH U aHATTU3UPOBATH JaHHBIE 0 CPOPMHUPOBAHHOCTH YMEHUI M HABBIKOB, CIIOCOOCTBYIOIINX OCBOEHHMIO CHCTEMATHYECKUX 3HAHMIA,
B TOM YHCJIE:

* NEPBUUHOMY O3HAKOMIEHUIO, OMpabomKe U OCOZHAHUIO Meopemudeckux mooenel u nonamuti (OOIEHAYyIHbIX U 0a30BBIX Al JAHHON 00JacTH 3HAHUA),
CMAHOAPMHBIX ACOPUMMOS U NPOYEOYD;

* BbIAGNIEHUIO U OCO3HAHUIO CYWHOCMU U OCOOeHHOcmell U3y9aeMbIX OOBEKTOB, IPOIECCOB U SIBIEHHH NEHCTBUTEIBHOCTH (IPUPOIHBIX, COIMATBHBIX,
KyJIbTYPHBIX, TEXHHYECKUX M Jp.) B COOTBETCTBHU C COAEP)KAHWEM KOHKPETHOTO YY4EOHOTO IMPEIMETa, CO30AHUI0 U UCHONb308AHUI0 MoOeell N3ydaeMbIX
00BEKTOB U MPOIECCOB, CXEM;

* BbIAGIEHUIO U AHANU3Y CYUJECMBEHHBIX U YCIMOUYUBLIX C8A3€eU U OMHOWEHUI MEXKY 00BEKTaMHU U MPOLIECCAMHU.

[Tpu 3 TOM 00sI3aTETLHBIMHU COCTABIISIOIIMMHU CHCTEMBI HAKOTUICHHOW OIIEHKH SIBJISIFOTCS MaTePHAITBI:

* cmapmosotl OUAZHOCMUKU,

* MeMamuyecKux u umo208bix NPOBEPOYHBIX pabOMm NO 8ceM YUeOHbIM NpeoMemam;

* meopueckux pabom, BKIr04ask ydeOHbIE UCCIEI0BaHUS U yUeOHbIE IIPOEKTHI.

Pemrenne o AOCTMKEHWHM WM HEJOCTIDKEHHH IUIAHUPYEMBIX Pe3yJIbTaTOB MM 00 OCBOCHHWM WJIM HEOCBOCHHWHM y4eOHOTO MaTephalla IpUHUMAeTCs Ha
OCHOBE pe3yJIbTaTOB BBIIOJIHEHUS 331aHnii 6a30Boro ypoBHs. B nepuos BBeaeHus CranaapTa KpuTepuil JOCTHKEHHS/OCBOEHUS y4eOHOTo MaTtepuaia 3a1aéTcs
KaK BbIMosIHeHUE He MeHee 50% 3aganuii 6a30Boro ypoBHs uiu noiaydeHue 50% ot MakcuManbHOTO Oalija 3a BBIIOJIHEHUE 3aJJaHui 0a30BOTO YPOBHSL.

ypOBHH MNOJAIrOTOBKH YYAIIIUXCH 1 KPUTCPHHU YCIICITHOCTH oﬁyqennﬂ

YpoBHHU Ouenka Teopus IIpakTHKa
1 Y3naBanmue Pacno3HaBaTh 00BEKT, HAXOAUTh HY)KHYIO (hOp- | YMeTh BBINOIHATH 33/1aHUs 110 00pasily, Ha HeNo-
MyJly, IPU3HAK, CBOMCTBO U T.JI. CPEACTBEHHOE IPUMEHEHHE (HOPMYII, IPABUII,




AnropurMuueckas Jes-
TEJIBHOCTb C IOJICKAa3KOH

«3n

WHCTPYKIUH U T.1.

2. BocnpousBenenue

AnropurMuueckas aes-
TEJIBHOCTB 0€3 M0JICKa3KH

«4»

3HaTh GOpMYTUPOBKU BCEX MOHATHIH, X CBOM-
CTBa, IPU3HAKU, (HOPMYIIBI.

YMeTh BOCITPOU3BCCTHU AOKA3aTCJIbCTBA, BBIBOAbI,
YCTaHaBJIMBATb B3aMMOCBA3b, BBIGI/IpaTb HY>XXHOC

JJIS1 BBIITOJIHEHU S JAHHOI'O 3aJaHuA

YmMmetb pabotats ¢ yueOHOM U CLIPaBOYHON
JIUTEPATYpPOi, BBIOIHATH 3a1aHKs, TPEOYIOLIHe
HECJIOXKHBIX NPE0OPa30BaHUM ¢ IPUMEHEHUEM
U3y4aeMOoro MaTepHaa

3 Honunmaunue

ILCHTGHBHOCTL IIpH OT-

€JATDh JIOTHYCCKHUEC 3aKIIIOUYCHUA, COCTABJIATDh
aAJIrOpUTM, MOACIIb HECIIOKHBIX CI/ITyaI_[I/Iﬁ

YMeTh NpUMEHSTh [10JIyYEHHbIE 3HAHUSI B
pa3IMYHbIX CUTYyalUsX. BBINOJIHATE 33 1aHUS
KOMOMHHMPOBAHHOI'O XapakTepa, CoAep Kalux

CYTCTBUH SIBHO BBIPAXKEHHOT'O «5» HECKOJIBKO ITOHSTHUH.

aJIropuT™Ma

4 OBJajieHHe YMCTBEHHOM B coBepuieHCTBE 3HATB U3YyYEHHBIN MaTepHall, YMeThb NpUMEHSTh 3HaHUS B JIIO00M
CAMOCTOATEIbHOCTHIO cBOOOJTHO OpUEHTHPOBAThCs B HeM. UMeTh HEeCTaHAapTHOU cuTyauuu. CaMocToATeJabHO

3HaHUA U3 JOIIOJHUTCIIBHBIX HCTOYHUKOB. Bma-
JIETh ONepanysIMH JOTHYECKOTO MBIIUICHHS.
CocTaBJsTh MOJIEIb JII000H CHTYyalny.

BBINOJHATHL TBOPUCCKUEC UCCIICAOBATCIILCKUC
TBOp‘leCKaﬂ HuccjacaoBa- 3a7aHus. BbINOJHSATH (byHKI_II/II/I KOHCYJIbTaHTa.

TCIIbCKas ACATCIBHOCTD «5»

OcCo0eHHOCTH KOHTPOJIA U OLCHKH Y4YeOHBIX J0CTHUKEeHHUH

Texyuwyuit KOHmpoJb MOXHO OCYLIECTBIIATh KaK B IUCbMEHHOM, TaK U B YCTHOU (opme. [IncbMeHHbIe paboThI AJis TEKYIIET0 KOHTPOJII pEKOMEHIYETCSI
IPOBOJIUTH B (JOPME CaMOCTOSATENBbHOIN pabOThl, TECTa MJIM MaTeMaTHYECKOro JuKTaHTa. JKemaTenbHO, 4TOOBI pabOTHI AJIS TEKYIIET0 KOHTPOJIS COCTOSUIM M3
HECKOJIbKUX OJHOTUIIHBIX 3a/laHui, C MOMOUIbI0 KOTOPBIX OCYIIECTBIISIETCS BCECTOPOHHSAS MPOBEPKA TOJBKO OJHOIO OMNPENEIIEHHOTO YMEHHMs (Hampumep,
YMEHHMsI CpaBHUBATh YMCiIa, YMEHUS HAXOAUTh 3HaUeHHE PYHKLINHU U Ap.).

Temamuueckuit KOHmMPOb IPOBOIUTCS B OCHOBHOM B MUCHbMEHHOM (hopme. J[71st TeMaTHUECKUX MPOBEPOK BBIOMPAIOTCS Y370BbIE BOIPOCHI POTPAMMBI;
IIPUEMBI BBIUYMCIIEHUH, IEUCTBUA C YUCIAMH, U3MEPEHUE BEIIUYUH U JIP.

Jnist obecriedeHnst CaMOCTOSITETFHOCTH YUAIIUXCsl TTOIOMPAIOTCST HECKOIBKO BapHaHTOB paboThl. Ha BhImonHeHHe Takoi paboTel oTBoauTCs 15-20 MuHyT
ypoOKa.

Hmozoewtii konmpoas npoBoanuTCs B (popMe KOHTPOJIBHBIX pabOT KOMOMHHMPOBAHHOTO XapakTepa. B 3Tux paborax cHaudaiga OTIEIbHO OLIEHHWBAETCS
BBHITIOJTHEHHE 3a/1a4, TIPUMEPOB, a 3aTeM BBIBOJAUTCS UTOTOBAas OTMETKa 3a BCIO paboTy. [Ipu 3ToM uTOroBas OTMETKa HE BBICTABIISAETCS KaK CPeIHMIA Oami, a
OTIPEIETISIETCS C YUETOM TeX BUIOB 3aJaHUI, KOTOPBIE JIJIsl JAHHOU PaOOTHI SBJISIOTCSI OCHOBHBIMU.



B ocHOBe o11¢HUBaHUS THUCHMEHHBIX pa60T JICKAT CIICAYIOIINE MMOKA3aTCIIn: IPABUJIBHOCTD BBIIIOJIHEHUA U 00BEM BBITTOJTHEHHOTO 3aaHusl.

O]_leHKa MUCbMEHHBIX KOHTPOJbHBIX paﬁoT Yaalmumxcsi.

OTMeTKa «5» CTaBUTCS B CJACAVIOIHUX CAVIAIX:

L4 pa60Ta BBIIIOJIHCHA ITIOJIHOCTBIO.
® B JIOTHYCCKHUX PACCYXKICHUAX U 000CHOBAHHUIX HET HpO6CJIOB u OH_II/I6OK;

® B PCIICHHH HET MAaTEMaTHYECKUX OMMOOK (BO3MOKHA OJ{HA HETOYHOCTh, OITMCKA, HE SBIISIONIASACS CIEACTBUEM HE3HAHMS WM HEMOHMMaHUS y9eOHOTO
Marepuana);
OTMeTKa «4)» CTABUTCH, €CJIH:

e paboTa BBINOJHEHA MOJHOCTHIO, HO OOOCHOBAHHUS IIArOB PEIICHUS HEIOCTATOYHBI (€CIM YMEHUs OOOCHOBBIBATH PACCYXKICHUSI HE SIBIISUIUCDH
CIICIMABHBIM 00BEKTOM IIPOBEPKH);

e JlONyIIeHA OJHA OIMOKAa WM JBa-TPU HEJOYETa B BBIKJIAJIKAX, YepPTEkKax WM rpapukax (eciu 3TH BUIbI paOOThl HE SBISUIUCH CICIHAIbHBIM
00BEKTOM MPOBEPKH);

OtMeTKa «3» CTaBUTCH, €CJIM: JIONYIICHBI 00Jee OAHOM OmMOKM WK OoJiee IBYX-TPeX HEIOYETOB B BBIKJIAIKAX, USPTEKaxX WM rpaduka, HO yUalluncs
BJIaJICET 0053aTeIbHBIME YMEHHSIMHU T10 ITPOBEPSICMOIi TEME.

OTMeTKa «2» CTABUTCSH, €CJIM: JTOMYIICHBI CYIIECTBEHHBIE OLTUOKY, TOKA3aBIlIKe, YTO YUAIUHCS HE BlIaJieeT 00s13aTeIbHBIMU 3HAHUSIMU 110 JAHHOHM TeMe
B MOJIHOW MEpe.

TpeOoBaHus K IPOBEACHUI0 KOHTPOJIBLHBIX paldoT.

[Ipy 1mTaHMpoOBaHMM KOHTPOJIBHBIX PabOT B KaXKJIOM KJacce€ HEOOXOJMMO MPEIyCMOTPETh PAaBHOMEPHOE WX pacIpesielieHhe B TEUCHUE UYETBEPTHU, HE
JOTyCKasi CKOTIEHUS! MUCbMEHHBIX KOHTPOJBHBIX pabOT K KOHIly YeTBEpTH, monuyroaus. He xenaTenbHO MPOBOJUTH KOHTPOJbHBIE paOOTHI B MEPBBIM JCHD
YETBEPTH, B IEPBBIN JEHb MOCIIE NPA3JHUKA, B IOHEAEIbHHUK.

Hcknrouenue mpagmupyrouiux y4eHuKoe6 tl)akmopos npu opzcanusauuu paﬁombl:

e paboTy B MPUCYTCTBUU ACCUCTEHTA (IIPOBEPSIOLIET0) MPOBOIUT YUHUTENb, MOCTOSHHO paboTaromMii ¢ JEThbMH, a HE MOCTOPOHHUI WM MalO3HAKOMBIH
YUEHUKaM YeJIOBEK;
® YYHUTEIh BO BpeMs MPOBEACHUS pabOThl UMEET MPaBO CBOOOHO OOIATHCS ¢ YUCHUKAMU;
® acCUCTEHT (IIpOBEPSIONINI) PUKCUPYET BCE cay4yau oOpalleHus AeTel K yUUTeNto, CTeleHb OMOIIIH, KOTOpasi OKa3bIBaeTCs YUeHHUKaM CO CTOPOHBI YUUTEs,
U TIPY TIOJIBEICHUH UTOTOB PA0OTHI MOXKET YUUTHIBATh ATH HAOIIOICHNUS.
Kaxxnas pabora 3aBepinaercs camompoBepkoil. CamMOCTOSITEN,HO HaleHHBIE W aKKypaTHO HUCHpPAaBIEHHBIC OIMMOKH HE JOJKHBI CIY)KUTh MPUYUHON
CHI)KEHUSI OTMETKH, BBICTaBIsIeMOM 3a palboTy. ToibKO HEOpEeKHOEe MX HMCIpaBICHHE MOXKET MPHUBECTH K CHIKEHHIO Oayljla MpU YCIOBUH, YTO B KJlacce
MIPOBOAMIIACH CHelMalibHas padoTa o (GOpMHPOBAHUIO YMEHUSI BHOCUTh UCIIPABJICHUS.



Onenka YCTHBIX OTBE€TOB YYAIlIUXCH.

OTBeT 01IeHUBAETCS OTMETKOM «5», €CJIH YUYEHHK:

®  [IOJHO PacKpbUI COJEpKAHUE MaTepuana B o0beMe, IPeyCMOTPEHHOM IPOrpaMMoOi U y4eOHUKOM;

® M3JI0KWJI Marepual 'PaMOTHBIM SI3bIKOM B OIPEACIICHHOW JIOTUYECKOM IIOCIIEI0BATEIbHOCTH, TOYHO UCIIOJIB3Ysl MAaTEMAaTUYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIMKY;

® [IPaBUJIBHO BBIIOJHWI PUCYHKH, YEPTEXKHU, TPaQUKH, COMMYTCTBYIOIUE OTBETY;

® [I0Ka3aJl YMEHHUE WJUIIOCTPUPOBATh TEOPETUYECKUE IOJIOKECHHUsSI KOHKPETHBIMHU IIPUMEpPAaMH, NMPUMEHATh UX B HOBOM CUTyallUH IIPU BBITOJHEHUU
IIPAKTUYECKOI0 3aJaHus;

® TIPOJEMOHCTPHUPOBAT YCBOEHHE paHEe M3YyYCHHBIX COMYTCTBYIOIIMX BOIIPOCOB, CPOPMHPOBAHHOCTH M YCTOMYMBOCTH HCIIOJIB30BAHHBIX IPU OTBETE
YMEHUH U HAaBBIKOB;

e OTBEYAJl CAMOCTOSITEILHO 0€3 HaBOASALIMX BOIIPOCOB YUUTEIIS.

Bo3MOXHBI 0IHa — B€ HETOYHOCTH IPU OCBEIIECHUU BTOPOCTEIIEHHBIX BOIPOCOB MJIM B BBIKJIAAKAX, KOTOPbIE YUYEHUK JIETKO MCIIPABUI IO 3aMEYaHUIO
YUUTEIS.

OTBeT OLIEHMBAETCSI OTMETKOM «4», €CJIM OH YAOBJICTBOPCH B OCHOBHOM Tpe6OBaHI/I$IM Ha OTMCTKY «5 », HO IIPHU 3TOM UMCCT OAHWH U3 HECJOCTATKOB:

® B U3JIOKCHUU JOIMYIICHBI HeOOJIbIIINE Hp06eHBI, HC UCKA3UBIINEC MATEMATUYCCKOT'O COACPKAaHNA OTBCTA, HUCIIPABJICHHBIC 110 3aMCYaHHUIO YUHUTCIIA.
¢ JOIYIICHBI OIIMOKH WU Ooiee ABYX HCAOYCTOB IIPpHU OCBCHICHUHN BTOPOCTCTICHHBIX BOIIPOCOB UJIM B BBIKJIAJIKAX, KOTOPLIC YUCHUK JICTKO UCIIPABUII 11O
3aMCUYAHUTIO YUUTCIIA.

OTMeTKa «3» CTABUTCH B CJACAVIOIHUX CIAVIAAX:

®  HEMOJHO WIH HEMOCIEI0BATEIHFHO PACKPHITO COAEpkKAHUE MaTepuaia, HO MOKa3aHO 00Ilee MOHUMAaHHE BONPOCAa U MPOJEMOHCTPUPOBAHBI YMEHHUS,
JIOCTaTOYHBIE JIJIS1 JAIbHEHUIIIETO YCBOEHHUS MPOTPAMMHOI0 MaTepuaa (onpeaeneHnbie « TpeOoBaHUSIMU K MATEMaTHUYECKOM MOTOTOBKE YUAIIHXCSI).

® UMEJHCh 3aTPYAHECHUSI WM JOMYIICHBI OIMOKU B OMPEIeICHUH MTOHSATUH U, UCTIOIh30BAaHUN MAaTEeMAaTUYECKOW TEPMUHOIOTHH, YEPTEKAX, BBIKIAIKAX,
HCTPABJIEHHBIE MTOCJIE HECKOJIBKUX HABOSIINX BOMPOCOB YUUTES;

® VUYEHHUK HE CIPaBWJICS C MPUMEHEHHUEM TEOPUU B HOBOUM CUTYAIlUU MPH BHIMOIHEHUH MPAKTUYECKOTO 3aJaHMsI, HO BBIITOJIHWI 3aJaHus 00s3aTeIBbHOTO
YPOBHS CJI0KHOCTH I10 JAHHOU TEME;

® TIpU 3HAHUHU TEOPETUUYECKOTO MaTepHuaa BhISBICHA HEJOCTATOYHASI CPOPMHUPOBAHHOCTH YMEHUI U HABBIKOB.

OTMeTKa «2» CTABHUTCS B CJEIVIOIIHUX CAYIAAX:

® HE pacKpbITO OCHOBHOE COJIEpKaHue yd4eOHOro MaTepHrana;

e 0oOHapy)XeHO He3HaHHE WJIM HETIOHMMaHUe YUEHUKOM OOJbIIeH nian Hanboiee BaKHON YacTH yueOHOTro MaTepuana;

® JIONYIIEHbl OIIMOKH B OIpPENENICHUN MOHATUH, NMPU HMCIOJIB30BAHUM MaTeMaTHUECKOW TEpMHHOJIOIMH, B PUCYHKAX, YepTekax WIM Tpadukax, B
BBIKJIa/IKaX, KOTOPbIE HE HCIIPABJIEHBI MI0CJIE HECKOIBKUX HAaBOSAIINX BOIPOCOB YUUTEIS.



Onucanue Mecta y4eOHOro npeaMera B y4eOHOM IIaHe

Cornacno ®@eznepanbHOMy 0a3UCHOMY yueOHOMY IUIaHy JUIsl 00pa3oBaTenbHBIX yupexaeHui Poccuiickoit @enepanuu ist 00s13aTEILHOTO U3y4eHUs
MaTeMaTHKH Ha dTare OCHOBHOTO 00I1Iero o0pa3oBaHus Ha H3y4eHHe anreOpbl B 7 kiacce otBoauTcs 102 yaca u3 pacuera 3 yaca B Heaeio (34 yueOHbIX
Heeau). B ToM yncnie KOHTpobHBIX padoT - 10 (BKJIHOYast UTOTOBYIO KOHTPOJIBHYIO paboTy)

HeHHOCTHLIe OPHEHTHUPLI COACPKRAHUA y‘l@ﬁHOFO npeameTa

1. Ilo3HaBaTeiibHbIE HEHHOCTH, KOTOPHIC TPOSIBISIFOTCS:

° B IIPpU3HAHWU ICHHOCTU HAYYHOI'O 3HAHUS;

° B OCO3HaHHHU IE€CHHOCTH METOA0B UCCICA0BaHUA JKUBOM 1 HEKUBOM MpupoOabl.

2. KoMMyHHKaTHBHbIE HEHHOCTH, OCHOBY KOTOPBIX COCTABJISIIOT:

* TpaMoOTHas pedyb;

*  TIPaBWIBHOE HUCIOJIb30BAHNUE TEPMUHOJIOTHH ¥ CUMBOJINKY;

*  CIIOCOOHOCTH OTKPBITO BBIPAXKATh M apI'YMEHTHPOBAHO OTCTaUBATh CBOIO TOUKY 3PCHUS;
° l'IOTp€6HOCTI) BE€CTU AUAJIOT, BBICIIYIIMBATH MHCHHEC OIIIIOHCHTA.

3. IleHHOCTH MOTPEGHOCTH B 310POBOM 00pa3e sKU3HH:

*  TOTPeOHOCTH B O€3YCIOBHOM BBIOJTHEHHH IPaBIJI 0€30MIaCHOTO MCIIOJIL30BAHUS PA3IMNUHBIX TEXHUYECKUX YCTPOMCTB B TOBCEIHEBHON KHU3HH.
TpeboBanus k pe3yjbTaTaM 00y4eHHsI U OCBOCHHUIO CO/IeP:KaHUA Kypca

CraHgapT yCTaHaBJIMBaeT TPeOOBaHHMS K pe3yJibTaTaM OCBOCHHS OOYYAIOIIMMHUCS OCHOBHOM 00pa30oBaTelIbHOW MPOrpaMMbl OCHOBHOTO OOIIETo
o0Opa3oBaHMUs:

JIMYHOCTHBIM, BKJIIOYAIOIIMM FOTOBHOCTh U CIOCOOHOCTH OOYYAIOIIMUXCS K CAMOPa3BUTHUIO U JINYHOCTHOMY CaMOOMpPEENIEeHNI0, C(hOPMUPOBAHHOCTD UX
MOTHUBAIMH K O0YYCHHIO U IICJICHANIPABICHHON TTO3HABATEIILHOM JIEATEILHOCTH, CUCTEMbI 3HAYMMBIX COLMAIBHBIX U MEKIMYHOCTHBIX OTHOIICHUH, II€HHOCTHO-
CMBICJIOBBIX YCTaHOBOK, OTpaXarOUIUX JHWUYHOCTHBIC U TPaAXXKIAAHCKHUC IHO3HMOHUH B ACATCIBHOCTH, COOMAJIBHBIC KOMIICTCHIWM, ITPABOCO3HAHUC, CIIOCOOHOCTH

CTaBUTD LCJIU U CTPOUTD KU3HCHHBIC IIJIAHBI, CIIOCOOHOCTB K OCO3HAHHIO pOCCHﬁCKOﬁ HICHTUYHOCTH B INOJIUKYJIBTYPHOM COI_II/IyMC;

MeTanpeAMeTHBIM, BKIIOYAONIM OCBOCHHBIC OOYYAIOIIUMHCS MEXKIPEIMETHBIC IIOHATUS W YHHUBEpCAIbHBIC Yy4YeOHBIE JCHCTBUS (pEryNsTHBHBIC, ITO3HABATCIBHBIC,
KOMMYHHKATHUBHBIE), CIOCOOHOCTh WX MCIOJB30BaHUs B yUeOHOM, MO3HABATEIHHON U COLMAIBHON MPAKTUKE, CAMOCTOATEIHHOCTh INIAHUPOBAHU S U OCYIIECTBICHHUS YIEOHON NEsSTEILHOCTH U
OpTraHU3aINH y4eOHOTO COTPYIHUYECTBA C ITEAaroraMy M CBEPCTHUKAMH, IOCTPOCHNE HHANBUAYAIEHOW 00pa30BaTEeIbHON TPAaeKTOPHUH;



NpeAMeTHBIM, BKIIOYAIOIIAM OCBOSHHBIC 00yJarOIIMMHUCS B XO€ W3yUeHHs y4eOHOTo IpeaMeTa yMEeHus crerududecKkue s JaHHOW MpeAMeTHOH 007IacTH, BUABI ACATEIbHOCTH I10

TOTyYEHHIO HOBOTO 3HAHMA B PaMKax y4eOHOrO NpeJMeTa, ero NpeoOpa3soBaHMIO W MPUMEHEHHI0 B YUEOHBIX, YUEOHO-TIPOCKTHBIX U COIMAIbHO-TIPOSKTHBIX CHUTYyaIUsX,
q)OpMI/IpOBaHI/Ie HAYyYHOI'0O THUIIA MBINUICHHWSA, HAYYHBIX Hpe,ZICTaBHeHI/II\/’I O KJIIOYEBBIX TEOPHUAX, TUIIAX W BUIAAX OTHOI.[ICHHfI, BJIAaACHHC Hay‘IHOﬁ TepMI/IHOHOFI/Ieﬁ, KJIFOYCBBIMHU ITOHATUSIMU,
METOAAMHU U IPUEMaMHM.

[Iporpamma mo3BoJIsieT JOOUBATHCS CIEIYIONUX PE3yJIbTaTOB OCBOCHHS 00pa30BaTENbHON MPOrpaMMbl OCHOBHOTO 001Iero oopa3oBanusi: JIMUHOCTHBIE
pe3yJbTaThbl 0CBOEHHSI 00Pa30BATEJIbHOM IPOrPAMMBbI:
1) BocmUTaHUE POCCUICKOIN TPa)KIaHCKON MICHTUYHOCTH: MATPUOTU3MA, yBaXKeHUs1 K OTEUecTBY; OCO3HAHHE CBOCH STHUYECKOW NMPHHAIJICIKHOCTH, 3HAHUEC
UCTOPHUH, SI3bIKA, KYJIbTYPhI CBOETO HapOa Ha IPUMEPE COEPKAaHMUS TEKCTOBBIX 33Ja4;
2) bopmMHpoOBaHKE OTBETCTBEHHOI'O OTHOIICHHS K YYEHHIO, TOTOBHOCTH M CIIOCOOHOCTH OOYYarONIMXCS K CaMOPa3BUTHIO U CaMOOOpPa30BaHMIO HAa OCHOBE
MOTHUBALMK K 00yYEHHIO U MIO3HAHUIO, OCO3HAHHOMY BBIOOPY M ITOCTPOEHUIO AajbHEHIeH MHIUBHUyaIbHON TPaeKTOpUH 00pa3oBaHMs Ha 0a3e OPUEHTUPOBKU
B Mmupe mnpodeccuii M MpoPecCHOHANBHBIX MPEANOYTEHHH, C Y4ETOM YCTOWYHMBBIX ITO3HABATEIBHBIX HHTEPECOB, a TAaKKe HA OCHOBE (POPMHUPOBAHUS
YBaKUTEJIBHOTO OTHOLLIEHUS K TPYZY, Pa3BUTH OMbITA YUaCTHs B COLUAIBHO 3HAYUMOM TPYIIE;
3) popMupoBaHUEe OCO3HAHHOTO, YBOKUTEIBHOTO U TOOPOKEIATEIBHOTO OTHOLICHUS K IPYrOMY YeJOBEKY, €ro MHEHHUIO, MUPOBO33PEHHUIO, KYJIBTYpE, SI3BIKY,
Bepe, rPaX1aHCKOM MO3ULIUHU, K UICTOPUH, KYJIbTYpe, PEIUTHH, TPAAULUSAM; TOTOBHOCTH U CIIOCOOHOCTH BECTH JTUAJIOT C APYTMMH JIFOJbMH U JTOCTUTaTh B HEM
B3alMOIIOHMMAHUS;
4) OCBOCHHE COLMAJBHBIX HOPM, MPAaBWJI HOBEICHUS, POJicid U (OPM COLMAIBHON JXKM3HU B TPyNIax M COOOIIECTBAX, BKIIOYAs B3POCIbIC M COLMAJbHBIC
COO0O0I11eCTBA; yYaCTHE B IIKOJIbHOM CaMOYIIPABJIECHUU U OOIIECTBEHHOW XHU3HU B IPE/EsIax BO3PACTHBIX KOMIIETEHLIUHT;
5) pa3BuTHE MOPAJIBHOIO CO3HAHUS U KOMIICTEHTHOCTU B PELICHUH MOPAIbHBIX MPOOJIEM Ha OCHOBE JMYHOCTHOrO BBIOOPA, (hOPMHUpPOBaHHE HPABCTBEHHBIX
YYBCTB U HPABCTBEHHOI'O NOBE/IEHUS, 0CO3HAHHOT'O U OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHBIM IOCTYIIKaM;
6) bopMupoBaHHEe KOMMYHHKATHBHOW KOMIIETEHTHOCTH B OOIICHHH M COTPYAHHYECTBE CO CBEPCTHHKAMH, IETbMH CTapIer0 M MIIAJIIero BO3pacTa,
B3pOCJIBIMH B IIpoliecce 00pa3oBaTeNbHOM, 001IECTBEHHO MOJIE3HOM, Y4eOHO-HCCIIe10BaTENbCKOM, TBOPUECKON U APYTUX BUAOB JAESITENBHOCTH;
7) yMeHHeE SICHO, TOYHO, TPaMOTHO M3JIaraTb CBOM MBICIH B YCTHOM U MMCbMEHHON pedM, IOHUMATh CMBICI IOCTaBJIEHHON 3a7jauy, BRICTPaUBaTh apryMEHTAIHIO,
IPUBOJIUTH TIPUMEPHI U KOHTPIIPHMEPHI;
8) nmepBOHavaJIbHOE MPEACTABIECHUE O MATEMAaTHYECKOI HayKe Kak cepe 4eToBeUecKoi AeaTeNbHOCTH, 00 3Tanax ee pa3BUTHUs, O €€ 3HAUUMOCTH JUIsl pa3BUTHUS
MBUJIN3ALUY;
9) KpUTUYHOCTH MBILIUIEHUS], YMEHUE PACcIIO3HABATh JJOTHUECKH HEKOPPEKTHBIE BHICKA3bIBAHNUS, OTJIMYATh TUIIOTE3Y OT (PaKTa;
10) KpeaTUBHOCTH MBIIUIEHUS, THUIIMATHBA, HAXOAYUBOCTb, aKTUBHOCTH MPHU PELICHUH apu(METHUECKUX 3ajay;
11) ymeHue KOHTPOJIUPOBATh NMPOLIECC U PE3YNIbTaT YueOHOI MaTeMaTHu4ecKoi 1eATeIbHOCTH;
12) popmupoBaHue ciocOOHOCTH K SMOIIMOHAIBHOMY BOCIPHUITHIO MAaTEMaTHYECKIX 00BEKTOB, 33/1a4, pEIICHUH, pacCy X IeHUI;
13) popmupoBaHUe IEHHOCTH 370POBOTO M 0E30MacHOTr0 00pasa )KU3HHU;
14) oco3HaHMe 3HAYCHUS CEMbH B )KHM3HU YEJIOBEKa U OOIIECTBA, MPUHITHE IEHHOCTH CEMEHHOW KHU3HHU, YBOKHUTEIBHOE M 3a00TIMBOE OTHOIICHHE K YICHAM
CBOEH CeMbHU Yepe3 y4acTHe BO BHEKJIACCHON paboTe;
15) pa3BuTHE CTETHUECKOTO CO3HAHUS, TBOPUYECKOM JEATEIIbHOCTH 3CTETUIECKOTO XapaKTepa yepe3 BIIIOJHEHHE TBOPYECKUX PAdOT

MeTtanpeameTHbie pe3yJbTaThbl 0CBOCHHUsI 00pa30BaTeIbHOM NPOrpaMMBbl.
1) ymMeHHE caMOCTOSATEIBHO OMPENENISATh eI CBOCTO 00YUEHUsI, CTABUTh U (POPMYIUPOBATH IS ce0s1 HOBBIC 33]a4uk B y4E€0e U MO3HABATEILHON IESTeIBHOCTH,
pa3BUBaTh MOTUBBI U MHTEPECHI CBOECH MO3HABATEILHOMN ACATEIBHOCTH;



2) yMEHHUE CaMOCTOSTEIbHO TUNIAHUPOBATh IyTH JOCTH)KECHUS 1IeJIel, B TOM YHMCIIE allbTePHATHUBHBIC, OCO3HAHHO BHIOMpaTh Hanbojee 3PPEKTUBHBIE CIIOCOOBI
peleHus yuyeOHbIX U IT03HaBaTeIbHbIX 3a7ay;

3) yMEHUE COOTHOCUTH CBOHU JICHCTBUS C INIAHUPYEMBIMU pe3yJbTaTaMH, OCYIIECTBISTh KOHTPOIb CBOCH JIESTEIBHOCTH B IPOLIECCE JIOCTHKEHHS Pe3yibTaTa,
OIpeseNIATh CIOCOObl JEHCTBUI B paMKax NPEAJIOKEHHBIX YCIOBUM M TpeOOBaHUM, KOPPEKTHPOBAaTh CBOM JEWCTBUS B COOTBETCTBHM C HM3MEHSIOLIEHCS
CUTYalHE;

4) yMeHue OLIeHUBATh MPaBUIIBHOCTh BBIIIOJHEHUs y4eOHOM 3a1aun, ee 00bEKTUBHYIO TPYJHOCTh U COOCTBEHHBIE BO3MOXKHOCTH €€ pelIeHus;

5) BnajieHre OCHOBaMU CAMOKOHTPOJISI, CAMOOIICHKH, IPUHSATHS PEIICHUI 1 OCYLICCTBICHHS] OCO3HAHHOTO BHIOOpA B y4eOHOI U MMO3HABATEIBLHOM JICITEIIbHOCTH;
6) yMeHUe OmpeieNaTh MOHATHS, CO3/1aBaTh 00OOIICHHUS, YCTAHABIMBATh aHAIOTUH, KIACCH(UIIMPOBATh, CAaMOCTOSITEIIHO BHIOMPATh OCHOBAHUS U KPUTEPUU
JUIs KJlaccu(UKalMy, yCTaHABIMBATh IPUYMHHO-CIIEICTBEHHBIE CBA3H, CTPOUTh JIOTMYECKOE pacCyXkKJIeHHE, yMO3aKII0UeHUe (MHAYKTUBHOE, IEIYKTUBHOE U 110
AQHAJIOTUM) U JI€TaTh BBIBOJbI;

7) yMeHHe co3/1aBaTh, IPUMEHATh U IPe0oOPa30BbIBATh 3HAKU U CUMBOJIBI, MOAEIH U CXEMBI JJIs PELIeHUs y4eOHbIX U TO3HABATENIbHBIX 3a/1a4;

8) cMBICIIOBOE UTCHHE;

9) yMeHHE OpraHU30BBIBATH Y4eOHOE COTPYJHUYECTBO U COBMECTHYIO JCSTENBHOCTh C YYMTENIEM W CBEPCTHUKAMHU; pabOTaTh MHAWBHIYAbHO M B TPYIIIE:
HAXOJUTh 00IIee pelIeHne 1 pa3pemaTh KOH(INKTH Ha OCHOBE COTJIACOBAHUS MO3UIMN U y4€Ta HHTEPECOB; (POPMYINPOBATH, APTYMEHTUPOBATh M OTCTaUBATh
CBOE MHEHUE;

10) ymMeHHe 0CO3HAHHO UCIIOIB30BATh PEUYEBbIC CPEICTBA B COOTBETCTBUU C 3a7adeli KOMMYHUKAIIUH JUIS BBIPQKECHHSI CBOMX YYBCTB, MBICJICH M TIOTPEOHOCTEH;
IUTAHUPOBAHMS U PETyJISILIUU CBOEH EATEIbHOCTH; BilaJleHUE YCTHOM M MMCbMEHHOM pedblo, MOHOJIOTHYECKON KOHTEKCTHOM peublo;

11) popmupoBaHue U pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH MCIIOIBb30BaHUs HH()OPMALIMOHHO-KOMMYHHKAIIMOHHBIX TexHOoruit (nanee MKT— komneTeHum);
12) nepBoHavanpHOE NpeAcTaBiIeHUE 00 UESIX U METOJJaX MaTeMaTHKH Kak 00 YHHBEPCAJIbHOM SI3bIKE HAYKU U TEXHUKU;

13) pa3zBuTHe cHOCOOHOCTH BUAETh MaTEMATHUECKYIO 33a/jauy B APYTUX JTUCHUIUIMHAX, B OKPYXKAIOUIEH KU3HH;

14) ymeHue HaxOIUTh B Pa3IMUYHBIX MCTOYHMKAX HH(OpMaIuio, HeoOXOAUMYIO Ui PELIeHHs MaTeMaTHMYeCKUX MpoOjeM, M MpeJICTaBIsATh €€ B MOHITHOM
dbopme; MPUHUMATH PEIIEHUE B YCIOBHIX HETIOJIHOW U U30BITOYHON, TOUHON M BEPOSITHOCTHON MH(GOpMAIIIH;

15) ymeHue MoHMMAaTh M HUCHOJb30BaTh MaTeMaTHUECKUE CPEACTBA HATJSAHOCTH (PUCYHKH, YEPTEXKH, CXEMBl M JIp.) AJS WILIIOCTpPALMM, WHTEpIpETalny,
apryMeHTaluu;

16) ymeHue BBIABUraTh TUIOTE3bl IPU PELICHUH YUeOHBIX 3a/1a4 U OHUMAaHUs HEOOXOIMMOCTH UX MIPOBEPKH;

17) noHuMaHue CyIIHOCTH aJTOPUTMUYECKUX MPEANMCAHUN U YMEHUS IeHCTBOBAaTh B COOTBETCTBUHU C MPEJIOKEHHBIM AJITOPUTMOM;

18) ymMeHue caMoCTOSITeIbHO CTaBUTh 11€JIH, BEIOMPATh U CO3/1aBaTh aJITOPUTMBI 1715 PEIIeHUs] YI4eOHBIX MaTEMaTHYECKUX POOIIEM;

19) ciocoGHOCTH MIaHUPOBATh U OCYHIECTBIIATD JESTENbHOCTD, HAIIPABJIEHHYIO HA PEIlIeHUe 3aj[ad NCCIIE0BATEIbCKOr0 XapakTepa

IIpenmeTHble pe3yJibTaThbl 0CBOCHHS 00pa30BaTeIbHOI NPOrpaMMBbl:

1)  ymeHue paboTaTh ¢ MATEMATUIECKUM TEKCTOM (CTPYKTYPUpPOBaHHUE, N3BJICUCHUE HEOOXO0MUMOI HH(POPMAITHH), TOYHO ¥ TPAMOTHO BBIPAXKaTh CBOM MBICITH
B YCTHOM M NUCbMEHHOM PEuH, MPUMEHAS MAaTEMaTHYECKYI0 TEPMHUHOJIOTHIO U CUMBOJIMKY, MCIIOJIb30BaTh PA3JIUYHbIE SI3bIKM MAaTEMATUKH (CIOBECHBIMH,
CUMBOJINYECKUH, rpapruecKuii), pa3BUTHE CIOCOOHOCTH 00OCHOBBIBAThH CYXACHHUS, TPOBOAUTD KIIACCU(PUKALIUIO;

2)  BiageHue 0a30BBIM MOHSATHHHBIM alllapaToM: MMETh MPEJICTAaBICHUE O YUCIe, APOOHU, MPOIEHTAaX, (OPMUPOBAHUE MPEACTABICHUN O CTATUCTUYECKHX
3aKOHOMEPHOCTSIX B pEaJIbHOM MHPE U Pa3IMYHbIX CIIOCO0aX UX U3yUEHUS;

3)  yMeHHe BBIOJHATH apru(pMeTHYECKHE TPeoOpa30BaHts PAIIHOHATIBHBIX BRIPAKEHHN, TPUMEHSTh MX JUIS PELICHHs y4eOHBIX MaTeMaTHIECKUX 3a/1a4;



4)

NPaBWIBHO YNOTPEOJATh TEPMHUHBI, CBSI3aHHBIC C PA3IMYHBIMU BHJIAMH YHMCENT M CIIOCOOAMHU MX 3allMCH: IIeJoe, IpOoOHOe, Mepexox OT OAHON (hopMbl
3aMKCH K ApYrou (Hampumep, MPOICHTHI B BUJIE ECATUYHOMN ApOoOH; BhIICIECHNE 11€JI0M YaCTH U3 HEMIPAaBWILHON APOOH); peliaTh TPH OCHOBHBIE 3a/1a4d Ha
Apobu;

5)  cpaBHHBaTh YKCiIa, YIOPSI0YHUBATH HAOOPHI YKCEN, MOHMMATh CBSI3b OTHOMICHHN «OOJIBIIE», «MEHBIIE» C PACIONOKEHHEM TOYEK Ha KOOPIMHATHOM
IPSIMOM; HAXOJWUTh CpeiHee apu(PMETUIECKOE HECKOIBKUX YUCEIT;

6) BIageTh HaBBIKAMH BBIYMCICHHS IO (OPMYJIaM, 3HATh OCHOBHBIC €IMHMIIBI MU3MEPEHUS M YMETh MEPCHTH OT OJHHMX €IUHMI[ U3MCPEHHUS K IPYTHM B
COOTBETCTBUU C YCIOBUSIMHU 33/1a4H;

7)  HaxOJWTb YHUCIIOBbIC 3HAYCHHUSI OYKBEHHBIX BBIPAKCHUH;

8)  yMeHMEe NPUMEHSTHh U3YYEeHHBIC TIOHATHS, PE3YJIbTATHl K METO/IBI IIPH PEIICHUH 3a/1a4 U3 Pa3InYHbBIX Pa3/IciioB Kypca.
B pezynvmame u3yuenus anzeopul yueHUK 00J12ceH

3HATH/MOHUMATH *

CYHICCTBO MMOHATHA MAaTCMATHUYCCKOI'0 J0KA3aTCIbCTBA, IPUMEPBI JOKA3aTCIbCTB;
CYHICCTBO MMOHATHA AJITOpUTMA,; IPUMEPBI AJITOPUTMOB;,

KaK I/ICHOJII)?;YIOTC?I MATCMATHUYCCKUC (bOPMy.]H)I, ypaBHeHI/Iﬂ nu HCpaBeHCTBa; HpI/IMCpI)I nux HpI/IMeHeHI/Iﬂ JJIA pCHIeHI/Iﬂ MATCMATHYCCKUX U HpaKTI/IquKI/IX
3a/1a4;

KaK MaTCMaTU4YCCKHU OMPCACIICHHBIC q)YHKHI/II/I MOT'YT OIMIKUCBIBATH PCAJILHBIC 3aBUCUMOCTHU,; IIPUBOJUTE NPHUMEPHI TAKOT'O OIMMCAHUS;
KakK HOTpe6HOCTI/I MPAaKTUKU TPUBCIIN MATEMATUYCCKYIO HAYKY K HeO6XO,Z[I/IMOCTI/I pacIupCHUs IMOHATHA YHUCJIA,
BepOHTHOCTHHﬁ XapaKTECP MHOTHUX 3aKOHOMepHOCTCI71 OKpYKaromero Mupa; mpuMepbl CTATUCTUICCKUX SaKOHOMepHOCTeﬁ 1 BBIBO OB,

CMBICJT HIeaJIU3aIl1H, O3BOJIAIONICH peliaTh 3a/1aui pealbHOM JEHCTBUTEILHOCTH MaTeMaTUUYECKUMHU METOIaMH, PUMEPHI OMUOOK, BO3HUKAIOIIUX MPU
HJIcaTu3alliH,

Tlomumo YVKA34aHHbLX 6 OaHHOM pa3deﬂe SHQHMZZ, 6 mpe60661Hl/l}l K YPOBHIO N0020MOBKU BKAIOYUAIOMCS MAKIHCE SHAHUA, Heobxooumvle 011 0C80EHUs

nepeducieHnblx nuace yMeHul:i.

AJITEBPA

yMeTh

BBINOJIHATh apU(PMETHUYECKUE ACUCTBUS, cOYeTas YCTHbIE M NMHCbMEHHBbIE NMPHUEMbI, MPUMEHEHHE BBIYMCIUTEIbHBIX YCTPONCTB; HAaXOAWUTH 3HAYEHUS
CTENEeHH C HAaTypaJIbHbIM ITOKa3aTeNleM; M0JIb30BaThCs OLIEHKOW UM MPUKHUIKON PH MPAKTHUYECKUX pacyeTax;

IPOBOJUTH IO U3BECTHBIM (POPMYJIaM H MpaBHIaM NpeoOpa3oBaHUs OYKBEHHBIX BBIPAKECHUH;

BBIUHUCIIATh 3HAUEHHSI YMCIIOBBIX U OYKBEHHBIX BBIPA)KEHUI, OCYILECTBIIA HEOOXOAUMBIE MIOJCTAaHOBKH U IIPeoOpa30BaHus;



HCI0JIb30BATH NPHOOpPeTEeHHbIEe 3HAHNS U YMEHHS B NPAKTHYECKOM 1eATeJIbHOCTH U NMOBCeIHEBHOM KU3HH IS

MPAKTUYECKHUX PAacyeToOB MO (popMysiaM, UCHOB3Ys IPH HEOOXOIMMOCTH CITPABOYHBIC MaTepUabl U IPOCTCHUIIINE BEIYUCIUTEIHHBIC YCTPOHCTRA,;
®OYHKIIUU U TPAOUKHU

yMeTh

OTIpeNIeNIATh 3HaUeHUe (PYHKIMH 110 3HAYCHHUIO apryMEeHTa MPH PAa3IMYHbIX CIIOcO0ax 3aaanus GyHKINH;

CTPOUTH rpaduKK U3YUYECHHBIX (PYHKITUH;

OIKCBIBATh TO TPadUKy U 6 NpocCmeuwux cay4asx no gopmyine TOBEACHHWE M CBOWCTBA (PYHKIUI, HaXOAUTh MO rpaduky (QyHKIUN HAUOOJIbIINE H
HalMEHbIINE 3HAUEHUS;

pemaTh ypaBHEHMs, IPOCTEHIINE CUCTEMBI YPABHEHUH;

HCMO0JIb30BATH NPUOOpPEeTeHHbIe 3HAHUA U YMEHHS B PAKTUYECKOM 1eTeIbHOCTH U MOBCEIHEBHOM KU3HM IS
OTHCAHUS C IOMOIIbIO (PYHKIIMIA Pa3IMUHbIX 3aBUCHUMOCTEMH, IPEICTABICHUS UX TpadUUeCcKH, MHTEPIPETalNU TPadUKOB;
YPABHEHUS U HEPABEHCTBA

yMeTh

pelaTh NpOCTENIINE YPABHEHUS U HEPABEHCTBA, U UX CUCHIEMb;

COCTaBJIAITh YPAaBHEHUS U HEPAGEHCMEA TI0 YCIIOBUIO 33/1a4H;

UCIIOJIb30BAaTh JJIs1 NPUOIMKEHHOTO pelIeHNs YpaBHEHUN U HEPABEHCTB IpaduuecKuil METox;
n300pakaTh Ha KOOPIAUHATHOM MIIOCKOCTH MHOXKECTBA PEILICHUH MPOCTEHUIIINX YPaBHEHUH U UX CUCTEM;

HCIMOJb30BATH HpﬂOﬁpeTeHHbIe SHAHUA U YMCHUA B HpaKTI/I‘leCKOﬁ JIeSITEeJIbHOCTH U IMOBCETHEBHOM KA3HM I

MMOCTPOCHUSA U UCCIICAOBAHUA HpOCTGI\/'IHII/IX MATEMAaTHYCCKUX MOI[GJ'ICﬁ;

3JEMEHTHI KOMBUHATOPUKH, CTATUCTUKHA U TEOPUM BEPOSAATHOCTEM

yMeTh

pelars NpoCTEHIINe 3a1a4H,
BBIUMCIIATH B MPOCTEUIINX CITy4asiX BEPOATHOCTH COOBITHI Ha OCHOBE OJICUETa YHCIIa UCXO/I0B;

HCII0JIb30BATH IIp](IOﬁpeTeHHbIe 3HAHUHA U YMECHUSA B npaKanecxoﬁ JesITeJILbHOCTH U NMOBCETHEBHOM JKU3HHI JJIA:



. aHaJN3a peaJIbHBIX YUCIIOBBIX JaHHBIX, PEICTABICHHBIX B BUJE JHAarpaMm, rpauKoB;
. aHanu3a MH(GOpMaIK CTaTUCTUYECKOrO XapakTepa.
d)opanyeMLIe YHUBEpPCAJIbHLIC yqeﬁnble HeﬁCTBHﬂ
JInunoctHbIie YY /I
1) oco3HaOT HEOOXOAUMOCTh U3YUCHHUS;
2) popMHpoBaHUE aJIEKBaTHOI'O MIOJOKHUTEIBHOTO OTHOLIEHHUS K IIKOJIE U K IpoLeccy Y4eOHO! AeATelNbHOCTH
PerynsaTusueie YV ]|
1) cnmuyaroT cBoi crocob eHCTBUSA C 3TAIOHOM;
2) cIU4YaloT Coco0 W pe3yNibTaT CBOMX JCHCTBHM € 33/[aHHBIM 3TAJIOHOM, OOHAPYKHBAIOT OTKIIOHEHHUS U OTJIMYHS OT HTAJOHA,;
3) BHOCST KOPPEKTHUBBI U JIOTIOIHEHUS] B COCTABJICHHBIC TUIAHBI;
4) BHOCAT KOPPEKTUBHI U JONOJTHEHHUS B CIIOCOO CBOMX JCUCTBHM B CIIydae pacXOKICHHUS ITAJIOHA, PEaIbHOTO ICHCTBHS U €0 MPOAYKTa
5) BBIAETSIOT U OCO3HAIOT TO, YTO YK€ YCBOCHO M YTO €Ile MMOAJIEKUT YCBOCHUIO
6) OCO3HAIOT Ka4eCTBO U YPOBEHb YCBOCHMUS
7) OLIEHUBAIOT JOCTUTHYTHIA Pe3yJIbTaT
8) ompenenstoT NoCIe10BaTeIbHOCTh MPOMEKYTOUHBIX 11eJIel C yUeTOM KOHEUHOTO pe3yJibTaTa
9) coCTaBIAIOT IJIaH U TIOCIIEIOBATEIHLHOCTD IEUCTBUI
10) mpenBOCXHUIIIAIOT BPEMEHHBIE XapaKTEPUCTHKH pe3yibTara (Koraa Oyner pe3ynbTaT?)
11) mpeaBOCXUILAIOT pe3yabTaT U YPOBEHb YCBOCHUS (Kakoi OyneT pe3ynbrar?)
12) cTaBsT yueOHyI0 33/1a4y Ha OCHOBE COOTHECEHHUS TOTO, UTO yXe U3BECTHO U YCBOEHO, U TOTO, YTO €Ile He U3BECTHO

13) npuHUMAIOT NMO3HABATENbHYIO 11€JIb, COXPAHSIOT €€ MPHU BHINOJHEHUH YU€OHBIX NEHCTBUI, PEryJupyroT BECh MPOIECC UX BBHIIOJHEHUS U YETKO BBIIOJIHSIOT
TpeOOoBaHUS MO3HABATEIbHOM 3a1a4u

14) camocTosATeNIbHO (POPMUPYIOT TO3HABATEIBHYIO 1I€Nb M CTPOST JEHCTBUS B COOTBETCTBUHU C HEH



ITo3znaBaTesibHbIe YY ]|

1) ymeroT BBIOMPATh CMBICIIOBBIC €IMHUIIBI TEKCTA U YCTAHABIMBATH OTHOIICHUS MEXTY HUMU
2) CO3MIal0T CTPYKTYPY B3aUMOCBSI3€H CMBICTIOBBIX €IUHUIL TEKCTA

3) BBIACIIAIOT KOJIMYCCTBCHHBIC XaPAKTCPUCTUKHU OGLCKTOB, 3aJaHHBIX CJIOBAMU

4) BOoCCTaHaBJIMBAIOT MPEIMETHYIO CUTYAIIMIO, ONMCAHHYIO B 3ajjaue, MyTeM nepedopMylInpOBaHUs, YIPOIIEHHOTO Nepecka3a TEeKCTa, C BBLACICHUEM TOJIbKO
CYILIECTBEHHOM I pellleHus 3a1auu uHpopManuu

5) BBLIEISIOT 00OOIICHHBIN CMBICT U (DOPMATIBHYIO CTPYKTYPY 3aJ1a4H

6) YMEIOT 3aMEHATh TEPMUHBI ONPEAETICHUIMU

7) yMEIOT BBIBOAUTD CJE/ICTBUS U3 UMEIOLUXCS B YCIOBUY 3a7auil JAHHbBIX

8) BELICISIOT (pOpMabHYIO CTPYKTYPY 3a1a4n

9) BBIIENAIOT OOBEKTHI ¥ POLECCHI C TOUYKH 3PEHHS LEJIOTO U 9aCTeH

10) aHaMU3MUPYIOT YCIOBUS U TpeOOBaHUS 3a/1a4H

11) BbIOMparoT BuA rpaduveckoil Mosient, aleKBaTHOM BbIJIEIIEHHBIM CMBICIIOBBIM €TMHHUIIAM
12) BbIOMpPaOT 3HaKOBO-CUMBOJIMYECKHE CPEJCTBA JUIsl HOCTPOSHUS MOJIENN

13) BbIpakaroT CMBICI CUTYallUU Pa3InYHBIMU CPEACTBAMH (PUCYHKH, CUMBOJIBI, CXEMbI, 3HAKH)
14) BIpakaroT CTPYKTYPY 3aJa4u pa3HbIMU CPEICTBAMU

15) BBIMIOJIHAIOT ONEpallMU CO 3HAKAMHU U CUMBOJIaMU

16) BEIOMpPAIOT, CONOCTABIIAIOT U OOOCHOBBIBAIOT CLIOCOOBI PELICHUS 3a]Jauu

17) npoBoasT aHaM3 cIOCOOOB PELICHHs 3a/1a4l C TOUKU 3PEHUS UX PALIMOHATBHOCTH U SKOHOMUYHOCTHU
18) ymerot BIOMpaTh 0O0OIIEHHBIE CTPATETUU PEIICHUS 3a/1a4H

19) BLAENAIOT U HOPMYIHPYIOT TO3HABATEIBHYIO LIETh

20) oCyIIECTBISIOT MOUCK | BBIJIETICHUE HE00X0auMOoN nH(popMaIun



21) IpUMEHSIOT METO bl HH(POPMAIIMOHHOTO TIOKCKA, B TOM YHKCJIE C TIOMOIIBI0 KOMITBIOTEPHBIX CPECTB
KovmmynukaruBubie YY /|
1) oOmiaroTcst 1 B3aUMOJICHCTBYIOT € TApTHEPAMHU 110 COBMECTHOM JIeATENbHOCTH WM 0OMEeHYy HH(popMaluu
a) YMEIOT CIIyIIaTh U CIBIIIATh APYT Apyra
0) ¢ 1OCTaTOYHOM MOJHOTON U TOUHOCTBHIO BBIPAXKAIOT CBOU MBICIIM B COOTBETCTBUH C 33/1a4aMU U YCIOBUSIMU KOMMYHUKALIUH
B) aJICKBATHO UCIIOJIb3YIOT PEUEBBIC CPEACTBA JJIs IUCKYCCUM U apPTYMEHTAIIMKU CBOCH MO3UIIMHI
') YMEIOT MPEACTABIATH KOHKPETHOE COJIEp>KaHUE M COOOIIATh €ro B MMCbMEHHOW U YCTHOM opme
1) UTHTEPECYIOTCS 4y)KM MHEHHEM U BBICKA3bIBAIOT CBOE

€) BCTYIAIOT B JIMAJIOT, YYaCTBYIOT B KOJUICKTUBHOM OOCYKIECHUHM TPOOJIEM, ydaTcs BJIaJeTh MOHOJOTHYCCKOW M IUATOTHYECKON (opMaMu pedd B
COOTBETCTBUU C TPAMMATHYECKUMH U CHHTAKCHYECKUMHU HOPMaMU POJHOTO SI3bIKa

2) y4arcsi IeCTBOBATh C yU4ETOM TO3UILIUH JIPYTOTO U COTJIACOBHIBATH CBOM JICHCTBUS

a)[IOHMMAIOT BO3MOXHOCTb Pa3JINYHBIX TOUYEK 3PEHUs, HE COBIA/IAIOLINX C COOCTBEHHOM

0) IPOSIBJIAIOT TOTOBHOCTh K OOCYK/ICHUIO Pa3IMYHBIX TOUEK 3PEHHUsS U BbIPAOOTKE 001l (IpynoBoit) MO3UIMH

B) Y4aTcCsl yCTaHaBJIMBATh U CPAaBHUBATH PAa3HbIC TOUKU 3PEHUS, IPEX/IE YeM IPUHUMATh peIIeHHE U J1e1aTh BBIOOD

T') yyaTcs apryMEHTHPOBATH CBOIO TOUYKY 3pEHHS, CIOPUTD, OTCTAWBATH TIO3UITUIO HEBPAXKICOHBIM /ISl ONIIIOHEHTOB 00pa3oM
3) y4arcsi OpraHM30BBIBATh U TUNIAHUPOBATH y4eOHOE COTPYIHHUYECTBO C YUUTEIIEM H CBEPCTHHUKAMHU

a) OTIPENICISIFOT LENH U PYHKITUH YIaCTHHKOB, CIIOCOOBI B3aUMOICHCTBHUS

0) IIaHUPYIOT 00IIKEe CIIOCOOBI pabOThI

B) OOMEHUBAIOTCS 3HAHUSAMH MEX/1Y YWICHAMH IPYIIIbI s TPUHATUS 3(P(PEKTUBHBIX COBMECTHBIX PEIICHUI

I') yMEIOT (MJIM pa3BUBAIOT CIIOCOOHOCTH) OpaTh Ha ce0s1 MHUIIMATUBY B OpPraHU3alliid COBMECTHOTO JEHCTBUS

1) YMEIOT (MJIM Pa3BHBAIOT CITIOCOOHOCTH) C TIOMOIIIBIO BOIIPOCOB JI00BIBATh HEIOCTAIOIIYIO HH(OPMAITHIO



€) yJarcsi pa3pemiats KOHQIUKTHI — BBISBIATH, HACHTU(DUIIMPOBATH MTPOOJIEMBI, UCKaTh M OLEHUBATH aJbTEPHATUBHBIE CIIOCOOBI pa3pelieHus] KOH(IINKTA,
IIPUHUMATh PEIICHNUE U PEAIM30BbIBATh €r0

) y4arcsl yIpaBJsaTh MOBEICHUEM IMapTHEPA — YOSKIATh €r0, KOHTPOIMPOBATH U OIICHUBATH €T0 JEHCTBUS
4) paboTaroT B rpymime
a) YCTaHABJIMBAIOT pa00OYHe OTHOMICHHUS, y4aTcs 3PPEKTUBHO COTPYIHUYATH U CIIOCOOCTBOBATH MPOAYKTHBHON KOOTIEPAIIH
0) pa3BHBAIOT YMEHUE HHTETPUPOBATHCS B TPYIITY CBEPCTHUKOB U CTPOUTH MPOAYKTUBHOE B3aUMOJICHCTBHE CO CBEPCTHHUKAMH U B3POCIIBIMU
B) y4aTcs MepPeBOAUTh KOHPIMKTHYIO CUTYAIIMIO B JIOTHYECKHUI IIJIaH U pa3penarh e Kak 3a/1ady uepe3 aHallu3 yCIOBUI
5) NpUAEPKUBAIOTCS MOPATBHO-3TUYECKUX U TICUXOJOTHYECKUX PUHIUITIOB OOIIEHUS U COTPYIHUYECTBA
a) MPOSIBJITIOT YBAXKHUTEILHOE OTHOIICHHE K MTAPTHEpaM, BHUMAHKE K JIMYHOCTH JIPYroro, aJIcKBATHOS MEXITMYHOCTHOE BOCIIPHUATHE
0) 1EMOHCTPHUPYIOT CIIOCOOHOCTD K OMITATHH, CTPEMJICHUE YCTAHABIMBATH JOBEPUTEIbHBIEC OTHOIIICHUS
B) TPOSIBJISIIO TOTOBHOCTH 2JICKBATHO PEarupoBaTh Ha HYKJIBI IPYTHX, OKa3bIBaTh IIOMOIIb U IMOIMOHAIILHYIO MOJICPKKY MTapTHEpam
6) peryaupyoT COOCTBEHHYIO JIEATEIHHOCTh TOCPEICTBOM PEUYEBBIX IEHCTBUN
a) UCIIONIb3YIOT aJIeKBAaTHBIE S3BIKOBBIE CPEACTBA JIJIs1 OTOOpaKeHUs CBOMX YYBCTB, MBICTIEH U MOOYXASHUN

6) OIMMCBIBAIOT COACPIKAHNEC COBCPIIACMBIX JIENCTBUI C IETIbIO OPHUCHTHPOBKHU HpeHMCTHO'HpaKTquCKOﬁ WJIH UHOM JIeTEILHOCTU

Copepxanue y4e0HOr0 nmpeamMera

Ot6op conepkanusi OOy4YEHHS OCYIIECTBIISICTCS Ha OCHOBE CIEAYIONIUX JIWJIAKTUYCCKUX TMPUHIMIIOB: CHUCTEMATH3allMsl 3HAHHWI; COOTBETCTBHE
00s13aTeNFHOMY MUHUMYMY COJIep)KaHUsS OOpa3oBaHHsS B OCHOBHOM IIIKOJIE;, YCWJICHHE OOIIEKYIbTYPHON HANpaBIEHHOCTH MaTepHala; y4eT ICUXOJIO0ro-
MearOrHYeCKuX 0COOEHHOCTEH, aKTyabHBIX JIJIS1 BO3PACTHOTO MIEPHO/Ia; CO3JaHNE YCIOBUHN JUIsl TOHUMAHHS M OCO3HAHMS BOCIIPUHUMAEMOT0 MaTepuania.

Ko.1-Bo
Koa-Bo
Tema KOHTPOJIbHBIX JIeMeHTBI COAePKAHUS
9aCcoB
pador




®a3a 3anycka

[ToBTOpEHME 3
®a3a NOCTAHOBKH U
pelIeHns CUCTEMBI
y4eOHBIX 32124
YucnoBble BbIpaXKEHUs, BbIpaXE€HUS C nepeMeHHbIMH. [Ipocteiimue npeobpazoBaHMs
BBIPDAKCHUI. YPpaBHEHHUE, KOPEHb YpaBHEHHs. JIMHEWHOE ypaBHEHHE C OJHOW IEPEMEHHOU.
Pemenne TEKCTOBBIX 3aJad  METONOM  COCTaBlieHUs ypaBHeHMM. (CraTucTHueckue
XapaKTEPUCTUKH.
OcnosHnas yenb — CUCTEMATU3UPOBaTb M OOOOIIUTH CBEIEHUS O MNPeoOpa3OBaHMIX
anredpandeckux BbIPAKEHUHN U PEIICHUH YPaBHEHUH C OHON IIEPEMEHHOM.
IlepBast Tema Kypca 7 Kjacca BJIE€TCS CBA3YIOIIUM 3BEHOM MEXAY KypcOM MaTeMaTHUKH
5—6 KimaccoB M KypcoM anreOpsl. B Hell 3akperuisitoTcsi BBIYMCIUTENIBHBIE HABBIKH,
CUCTEMAaTH3UPYIOTCA U 0000IIAIOTCS CBEIEHUS O MPeoO0pa30BaHUIX BBIPAXKECHUN U pPELICHUU
YpaBHEHUM.
HaxoxxneHue 3Ha4eHWH YMCIOBBIX M OYKBEHHBIX BBIPDAKEHMH JaeT BO3MOYKHOCTh
IIOBTOPUTHh C YYallMMHUCS TIPaBWJIa JEUCTBUM C pAalMOHAIBHBIMU 4YHUCIaMHU. YMEHHS
Tmaga 1. BBINOJIHATE apudMeTHueckue JelcTBUS ¢ palMOHAIbHBIMU YHMCIAMU SIBJISIOTCS OMOPHBIMU
JUIsl Bcero Kypca anreOpel. CreayeT BBISICHUTb, HACKOJIBKO IPOYHO OBJIAJECIU HUMU
Boipaxenusi. 21 yyamuecs, 1 B CiIydae HEOOXOJUMOCTH OpPraHM30BaTh MOBTOPEHHE C LENbIO JMKBHUAALMH
Toxnecrsa. BBISIBJICHHBIX MpPO0EnoB. Pa3BUTHIO HaBBIKOB BBIYMCICHHUIN JOJIKHO YIENATHCS CEpbE3HOE
YpaBHeHus. BHUMaHME U B JaJIbHEHIIEM MTPH U3YYEHUH IPYTUX T€M Kypca aireOphl.

B cBA3M ¢ paccMOTpeHHEM BOIIpOCa O CPAaBHEHWM 3HAYEHUIN BBIPAKEHUN PaCIIUPSIOTCS
CBEJICHHUsA O HEPAaBEHCTBAX: BBOJATCA 3HAKM HEPABEHCTB, JACTCS IOHATHE O JBOMHBIX
HEPaBEHCTBAX.

[Ipu paccmoTpeHuu MpeoOpa3zoBaHUN BBIpAKEHHH (OpMaIbHO-ONEPAaTUBHbIE YMEHUS
OCTAarOTCA Ha TOM K€ YpOBHE, ydJalluecs MOJHHMAIOTCA Ha HOBYIO CTYIIEHb B OBJAJCHUHU
Teopueil. BBOAATCA TMOHATUSA «TOXKIAECTBEHHO DPAaBHBIE BBIPAXKEHUA», «TOXKAECTBOY,
«TOXJIECTBEHHOE MpeoOpa3oBaHUe BBIPAKEHMI», COJIepKaHUE KOTOPHIX OyAeT MOCTOSHHO
PacCKpBIBAThCS M YIIIYOJATHCS MPU M3YyYEHHUU MPeoOpazoBaHU Pa3TUYHBIX aareOpandyecKux
BbIpaxkeHUH. [loguepkuBaeTcs, YTO OCHOBY TOXJECTBEHHBIX MPEOOpa3OBaHUN COCTABISIOT
CBOMCTBA JEHCTBUM HAJl YUCIIAMM.

VYceunupaercst posib TEOPETUUECKUX CBEIAEHUM IPU pPacCMOTPEHMH ypaBHEHMU. C LEnbro
o0ecrieyeHuss OCO3HAHHOTO BOCIPHATHSA YYaIIUMHCS alTOPUTMOB pEILICHUs YpaBHEHHIl
BBOJIUTCSl BCIOMOTraTeNIbHOE MOHSTHE PAaBHOCWIBHOCTU YpaBHEHUH, (OpMYIHpYIOTCS H




Pa3bACHSIOTCA HAa KOHKPETHBIX MpPUMEpax CBOWCTBA PAaBHOCUIBHOCTH. JlaeTcs moHsATHE
JUHEHHOr0 ypaBHEHUSI U HCCIEAYETCsl BOIIPOC O YHCIe ero KopHel. B cucreme ynpaxHeHun
0co00e BHUMaHHE yIEISETCs PEIICHUIO YPaBHEHUH BUIA ax = D mpu pa3nuyuHbIX 3HAYCHUSX d
u b. IIponomkaercs padbota Mo GOPMUPOBAHHUIO Y YUAIUXCSA YMEHHUS MCIOJIb30BaTh armapar
YPaBHEHUH KaK CPEICTBO JUISl PEIICHUs TEKCTOBBIX 3ajad. Y pOBEHb CIOKHOCTH 3a/ad 3/1€Ch
OCTaeTCsl TAaKUM ke, Kak B 6 Kiacce.

N3yuenue TeMbl 3aBepIIacTCcsi 03HAKOMJICHUEM YYAIIUXCsl ¢ TPOCTEUIIMMU CTaTUCTUYECKUMU
XapaKTepUCTUKAMU: CPETHUM apu(MeTHIECKUM, MOJION, MeIMaHOM, pa3MaxoM. Yuariuecs
JIOJKHBI YMETh UCIIOJIB30BATh 3TU XapaKTEPUCTUKHU ISl aHAJIM3a Psiia JAHHBIX B HECIOXKHBIX
CUTYallUsX.

I'masa 2.

DOyHKIUH
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@Oynkus, obnacte ompeneneHuss (yHKOUWA. Bpraucienue 3HaueHMH (QYHKIHH 110
dopmyne. I'papux ¢ynkuuu. Ilpsmas npomnopunoHadbHOCT, M ee rpaduk. JluHeiHas
¢bynkuus u ee rpaduxk.

OcnosHas yenb — 03HAKOMUTh YUALIUXCS C BAXKHEHIIMMU (DYHKIIMOHAIBHBIMU MOHATHSIMU
U ¢ TpaduKaMy MPSMOH MPOTIOPIUOHATBHOCTH U TMHEWHONW (QYHKIIMK OOIIEro BUA.

JlanHas Tema SBISIETCS HayajdbHBIM JTAallOM B CUCTEMAaTHYECKOM (YHKIMOHAIBHON
MOJTOTOBKE yYaIlUXCs. 37€Ch BBOAATCS TaKHe MOHATHA, KaK (YHKIHS, apryMeHT, 00JIacTh
onpenenenus GyHkuy, rpadpuk GyHkuu. OyHKIUSA TPAKTYETCs KaK 3aBUCUMOCTb OJIHOH Ie-
pEMEHHON OT Apyrod. Yuaimuecs MOJy4aloT MEpPBOE MPEICTaBICHUE O CIOco0ax 3agaHus
¢ynkunu. B nanHON Teme HaumHaercss paboTa Mo (OPMHUPOBAHUIO y y4aIIUXCS YMEHHH
HaXOJUTh MO popmyse 3HaueHHe QYHKIIMHU 10 U3BECTHOMY 3HAYEHHUIO apryMEHTa, BBIIOJIHATh
Ty e 3aJa4dy 1o rpaduky 1 pemars 1o rpaduky oopaTHyIo 3a/1ady.

@OyHKIHMOHANBHBIE TOHATHS TOJIY4al0T CBOIO KOHKPETH3AIMI0 MPHU H3YyYEHUU JIMHEWHOU
(GYHKLIMU M €e YaCTHOTO BHJAa — IPSIMOI NMPOMOPIUOHANBHOCTH. YMEHHS CTPOUTh U YUTATh
rpaduky ATUX QYHKIMNA IIUPOKO UCIOJIB3YIOTCS KaK B CaMOM Kypce ajredphbl, Tak U B Kypcax
reoMeTpu U (QU3MKU. Yyauecs JODKHBI MOHMMAaTh, KaK BIMSET 3HAK KOd(p@UIMEHTa Ha
pacrnosiokeHre B KOOPIWHATHOM TutockocTd Tpaduka ¢ynkuuu y = Ky, rme u K # 0, kak
3aBUCHT OT 3HaueHu# K u b B3anmHoe pacronoxenue rpadukoB nByX GyHKuui Buga y = Kx +
b.

®opmupoBanue BceX (PYHKIMOHAIBHBIX TMOHATHH W BBIpaOOTKA COOTBETCTBYIOIUX
HABBIKOB, a TaKXe M3y4eHHE KOHKPETHBIX (QYHKIUH COMPOBOXKIAIOTCA PAcCMOTPEHHUEM
IPUMEPOB pPEATbHBIX 3aBHCUMOCTEH MEXIy BEIUYMHAMH, YTO CIHOCOOCTBYET YCHUJICHHUIO
MIPUKJIATHOM HaIlPaBJIEHHOCTH Kypca ajareopsbl.

I'naBa 3.

CreneHs ¢
HATYPAJIbHBIM

11

CTeneHb ¢ HATYpAIbHBIM [IOKA3aTeNeM U ee cBoiicTBa. OaHowIeH. DYHKIHH y = X°, y = X°
U UX IpaduKH.

Ocnosnasi yenb — BbIPAOOTaThb yMEHHE BBIMOJNHATH JEHCTBUA HaJ CTEHEHAMU C
HaTypaJbHBIMH [TOKA3aTEISIMHU.




nmoxKasarteJjieM

B nmaHHOW TeMe naercs ONpenesreHue CTEIEHM C HaTypallbHbIM IOKas3areineM. B kypce
MaTeMaTukKu O Kiacca ydamuecs YXKe BCTPEHAINCh C IMPUMEpPaMU BO3BEACHHS YHCEN B
CTCIIeHb. B CBSI3M C BBIUMCICHHEM  3HAUCHHUU CTEIICHU B 7 KJIacce  Jaercs
MPEJCTAaBICHUE HAXOXKICHUM  3HAYEHUW  CTENEHHM €  TMOMOIIbK  KaJbKYJSTOpA.
PaccmarpuBarorcst CcBOMCTBAa CTENEHM C HATypajdbHbIM IOKa3zarenem. Ha npumepe
JIOKQ3aTeJIbCTBa  CBOMCTB CTENEHHU YyYalllMeCs BIEPBBIE 3HAKOMSTCS C JOKA3aTeIbCTBAMU,
MPOBOAMMBIMU Ha anreOpamueckoM wmatepuaine. CBOWCTBa CTENEHU C HATYypaIbHBIM
MOKa3aTejieM HaXxoISIT TPUMEHEHUE TMPH yMHOXKEHHUHM OJHOYIEHOB M BO3BEICHUU
OJHOWICHOB B CTEINEHb. [IpM HaXOXKIAECHUM 3HAYEHUW BBIPAKEHUH, COAEPKALIMX CTENEHU,
0co00e BHUMAaHHUE CIEAYET OOpaTUTh HA MOPSIOK JICHCTBHIA.

Paccmorpenne dynknmii 'y = xz, y = x®  mossonster MPOJIOJDKUTH  paboTy TIO
(GbOpMUPOBAHUIO YMEHUN CTPOUTH U 4YHUTATh rpaduku ¢pyHkuuid. BaxkHo oOpaTuTh BHUMaHUE
yyammxcss Ha OCOOeHHOCTH Tpaduka (QyHKIHH Yy = x%: rpaduK TPOXOJHUT Yepe3 HAYaIo
koopauHat, ock Oy SBISETCA €ro OCbI0 CHMMETPHUM, TpadUK pacHoiio)KeH B BepXHel
MOJTYTUIOCKOCTH.

Ymenue ctpouth rpapuku QyHKIUNA y = x° u y = X UCIIONB3YETC ISl O3HAKOMJICHUS
yganmxcs ¢ rpaduIecKuM CriocoO0M penieHHs YPaBHCHHM.

I'masa 4.

MHuoro4.JieHbl
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Mnuorounes. CrnokeHue, BBIUUTAHUE U YMHOXXCHHE MHOIOWIEHOB. Pasnoxenue
MHOT'OYWIEHOB Ha MHOXKUTEIH.

OcnosHas yenp — BbIpa0OTAaTh YMEHUE BBINOJIHATH CIOXKEHHUE, BHIUMTAHHUE, YMHOXKEHHUE
MHOT'OYWIEHOB U Pa3JIOKEHUE MHOTOWIEHOB Ha MHOKHUTEIIH.

JanHas Tema urpaer (QyHIaMEHTAJIbHYIO pojib B (DOPMUPOBAHHM YMEHHMS BBIIOIHATH
TOXKJIECTBEHHbIE IpeoOpa3oBaHMs ajlreOpandeckux BblpakeHu. dopmupyemble 37€ech
(dopManbHO-ONIEPAaTUBHBIE YMEHMS SBISAIOTCS OINOPHBIMU TPH HU3Y4EHUM JAECUCTBUM C
paloHaIbHBIMU APOOSIMHU, KOPHIMHU, CTENICHSIMU C PALlMOHAIbHBIMU MTOKA3aTEsIMU.

N3yyenue TeMbl HA4yMHAETCA C BBEICHMS IOHATHM MHOIOYIEHA, CTAaHIAPTHOIO BUIA
MHOTOYJIEHa, CTeNEeHU MHorouwieHa. OCHOBHOE MECTO B ATOW TeM€ 3aHUMAIOT aJTOPUTMBbI
JIEUCTBUM ¢ MHOIOUYJICHAMU — CIIO’KEHME, BBIUUTAHUE U YMHOXKCHHE. Y4Yalluecs JOJKHBI I10-
HUMAaTbh, YTO CyMMY, Pa3HOCTb, IPOU3BEJECHUE MHOTOWICHOB BCETJa MOKHO IPEICTABUTH B
BHJI€ MHOTOUJIeHA. [IeHCTBHS CIIOKEHUs, BBIYUTAHUS U YMHOKEHHUS] MHOTOUYICHOB BBICTYIIAIOT
KaK COCTaBHOI KOMIIOHEHT B 3aJaHHUSIX Ha MNpeoOpa3oBaHus LENbIX BblpaxkeHuil. [loaromy
HEIleJIeCOO0pa3HO TMepexoJuTh K KOMOMHMPOBAHHBIM 3aJaHUAM NPEXKJE, YEM YCBOEHBI
OCHOBHBIE aJITOPUTMBI.

Ceppe3HOE BHUMaHME B 3TOW TEME YAEIAETCS PA3JI0KEHUI0 MHOTOUWIEHOB HA MHOXHUTEIHN C
MOMOUIbI0 BBIHECEHUS 3a CKOOKM OOIIEro MHOXUTENS M C IOMOIIBIO TPYNIHPOBKH.
CooTBeTCTBYIOIIKE MTPeoOpa3oBaHUs HAXOAT IIUPOKOE NMPUMEHEHHE Kak B Kypce 7 Kiacca,
TaK ¥ B IOCIEAYIOIUX KypcaxX, 0cOOEHHO B IEHCTBHSIX C pallMOHAJIbHBIMU IPOOSIMH.




B nanHO# Teme yuamuecst BCTpEUYaroTesl ¢ IpUMEpaMH UCIOJIb30BAHUS pacCMaTPUBAEMBbIX
npeoOpa3oBaHUN IpU pEIIEHUH pPAa3HOOOpPa3HbIX 3a/lady, B YACTHOCTH HPU pEIIECHUU
ypaBHEHH. DTO MO3BOJIAET B XOJI€ U3YUCHHUSI TEMBI IPOAOIDKUTH PaboTy 1Mo (HOpMUPOBAHHIO
YMEHMsI peIllaTh ypaBHEHUS, a TAKXKE PEIIaTh 3aJadyd METOAOM COCTaBJICHMs ypaBHEHHU. B
YHCJIO0 YIPAXKHEHUI BKJHO‘-IaIOTCSI HECJIOKHbIE 3a/:1aHI/151 Ha JJ0KA3aTeJIbCTBO TOXKIECTBA.

I'nasa 5.

DopMyabl
COKPAIIEeHHOI'0
YMHOKEHH S

18

CDOng’J'IBI (a+b)Y¥ =a"+2ab+b° (@a+b)’ =d°+3a°b+3ab” +b° (a+b) (@ + ab +
= ¢° +b® Ilpumenenne (OpMyI COKPALICHHOTO YMHOKCHHS B IPEOOPasoBAHMSX
BBIpa)KeHI/II/I.

OcHosHast yei — BBIPAOOTATh YMEHUE TPHUMEHSTH (POPMYIIBI COKPAIICHHOTO YMHOKCHUSI
B MPeo0pa3oBaHMsAX IEIbIX BBIPAKCHUH B MHOTOWICHBI M B Pa3IOKCHHH MHOTOUWICHOB Ha
MHOKHTEITH.

B nmanHOii Teme mpomoinkaercs pabora Mo (OPMHUPOBAHHMIO y YYAIIUXCS YMEHHS
BBINIOJIHATh TOKIECTBEHHBIE MPEeoOpa3oBaHMs IIE€IbIX BhIpakeHuil. OCHOBHOE BHHMaHHE B
Teme yaensercst hopmynam (a - b) (a + b) = a® - b, (a £ b)* = 4 + 2ab + b? Yuammecs
JOJDKHBI 3HATh 3TH (OPMYJIBl M COOTBETCTBYIOIIHE CIIOBECHBIC (DOPMYIHPOBKH, YMETH
HPUMEHSTH HX KaK «CJIeBa HAIPaBO», TAK U «CIIpaBa HAaJEBOY.

Hapsmg/ c yKa3aHHBIMI/I PacCMaTPHBAIOTCA TaKIKe dopmyusl (@ + b)® = a*+ 34%b + 3ab® +
b® a +b) (@® + ab + b?). OnHako OHH HAXOLAT MEHbIICE IPUMEHEHHE B KypCe,
I03TOMY HE cneayeT U3JIMIIHE YBJIEKATHCS BHIOJHEHHEM YIIPAXHEHHI Ha UX MCITOJIb30BaHHE.

B 3akIrounTeNbHOM YacTH TEMbI pacCMaTpPUBAcTCs MPUMEHEHHE Pa3IMYHBIX MPHEMOB
pa3lIoKEHNsT MHOTOWICHOB HAa MHOKUTENH, a TAKKE MCIOJIb30BAaHKE MPE0Opa3sOBaHmi IENBIX
BBIPAKCHUH IS pEIICHHs IMPOKOT0 Kpyra 3ajad.

I'naBa 6.

CucreMbl JUHEHHBIX
yPaBHEHUI
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Cucrema ypaBHeHMH. PemieHue cuCTeMbl [JBYX JIMHEHHBIX YypaBHEHUH ¢ ABYMS
IIEPEMEHHBIMHM M €r0 T€OMETPUYECKasi MHTEpIIpeTalus. PelleHne TeKCTOBBIX 33a4 METOAO0M
COCTAaBJICHUS CUCTEM YPAaBHEHHUH.

OchosHnas yenb — O3HAKOMUTBH YYAILIUXCS CO CIOCOOOM DEIICHMs] CUCTEM JIMHEHHBIX
YpaBHEHHMI C JBYMs NE€pEeMEHHBIMH, BBIpAa0OTaThb YMEHHE peIIaTh CHCTEMBbl YpaBHEHUH H
MIPUMEHSATH UX IIPU PEUIEHUHU TEKCTOBBIX 3a/1a4.

N3ydeHne cucteM ypaBHEHUN pacnpezensercs Mexay Kypcamu 7 u 9 kinaccos. B 7 kiacce
BBOJIUTCS ITOHSATHE CUCTEMBI M pACCMATPUBAIOTCS CUCTEMBI JINHEWHBIX YPABHEHHM.

N3noxenne HauMHAECTCA C BBEACHUS IIOHATHS («WIMHEHHOE YpaBHEHHE C JByMs
IIEpEMEHHBIMIY. B cHCTeMy yNpa)KHEHMI BKIIIOYAKOTCS HECIOKHBIE 33/laHMSI HA pElIeHUE
JIMHEUHBIX YPABHEHUH C ABYMs IIEPEMEHHBIMU B LENIBIX YUCIIAX.

dopmupyeTcs yMeHHE CTPpOUTh rpaduk ypaBHeHust @ + Dy = ¢, rne a # 0 wim b # 0, npu
pa3IUuUHBIX 3HAYECHUSX «, D, ¢. BBenenue rpadguyueckux oOpa3oB AaeT BOZMOYKHOCTD HATJISTHO
MCCJIE0BATh BOIIPOC O YHCJIE PEIICHHMH CUCTEMBI JIBYX JMHCHHBIX YPAaBHEHHU C IBYMs Iie-




PEMEHHBIMU.

OCHOBHOE MECTO B JJaHHOM TEME 3aHUMAET U3YUYECHHUE AJITOPUTMOB PELICHUS] CUCTEM JIBYX
JMHEWHBIX YpaBHEHMHA C JBYyMsS MEPEMEHHBIMH CHOCOOOM TMOJCTAHOBKM H CHOCOOOM
CIOXKeHHUs. BBeleHHe CUCTEM MO3BOJIAET 3HAYUTENBHO PACIIMPUTH KPYr TEKCTOBBIX 3ajad,
pelaeMbpIX € IOMOUIbIO amnmapara anreOpbl. IIpuMeHeHue cucTeM YIpoIIaeT Ipolece
NepeBo/ia TaHHBIX 33J]a4i ¢ OOBIYHOTO SI3bIKA HA S3bIK YPaBHEHUH.

PeduexcuBnas dasza
(uTOrOBOE NMOBTOpPEHHE,
JAeMOHCTpaIus
JIMYHBIX JOCTUKEHU )

HToroBoe moBTOpEeHHE 7 1

Oo01ree K0JI-BO YaCOB 102 10

PA3BBEPHYTOE TEMATUYECKOE IINTAHUPOBAHUE**

us pacuéma 3 yaca 6 Heoenio no yueonuxy: Maxapuiues, FO. H. Aneebpa: yueonux ons 7 kiacca obweoopazosamenvrulx yupexcoenuti / F0. H. Makapviues
K. U. Hewxos, H. I'. Munowk, C. b. Cysoposa; noo peo. C. A. Tenaxoeckoeo. - M.: Ilpoceewenue, 2013
Pa3BépHyTOE TeMaTHYecKoe IUIaHUPOBAaHUE MPEICTABISIET COOOW OCHOBHOE COJCPKAHHME BCEX Pa3JIIOB MPOTPAMMBI M TEM 3aHATHHA, H3y4acMbIX B
JAaHHOM KJiacce (Mmapajuielin), ¢ yKa3aHueM KOJIMYecTBa YacOB U JOMAITHUM 33/1aHUEM.

o
Ne o Ko-Bo ®opma . XapakTepucTUKa OCHOBHBIX BUI0B JloMariHee
ylg) aMEHOBAHHE TEMbI 4ACOB KOH;pO U ypoKa JIEATETBHOCTH YUAIHXCS (HA YPOBHE -
a yueOHBIX JeUCTBUI)
®a3a 3anycka 3

ITosTOpenue. JlenumMocTb Yucel. cTp.240-241
N Ypok 0606mIaronero
1 | JelicTBUS ¢ OOBIKHOBEHHBEIMHU 1 ®P
MTOBTOPEHUS
IpoOsMu

cTp.242-243, Nel,
4, 6 ocTtaBIIHECS
OykBblI, 16

IToBTOpenue. [leicTBus ¢
2 | JECATUYHBIMH IPOOSIMH. 1 ®P
[TonoxxurenpHbIE U OTPULIATENIBHBIE

Ypok 06061mIaromnero
IIOBTOPEHUA




qucia.

[ToBropenue. [Iponopuuu. Pemenne cTp.243-244,
3 ypaBHEHUH. Ypok 06061mIaronero Ne237, 240,241
oPp MTOBTOPCHHUS OCTaBIITUECS
OykBbI, 15
®a3a NOCTAHOBKH M pelleHus
CHCTEeMbI Y4eOHBIX 3a/1a4
I'maga 1.
Bobipa:xenusi. ToxaecTBa.
YpaBHeHus.
§ 1. BoipaxkeHusi BbINOJHATH dJIeMEHTapHBIE 3HAKOBO-
v CHMBOJIMYECKUE JICHCTBHS: 1 No3. 5
o
4 | n.1. YucioBble BEIPAKEHUS POX OCBOCHIA HOBPIX | mpumensiTh GyKBbI 1115t 0603HAYCHS L1782, OB.GH,
®P | spanwmit 10, 13
YHUCE, JUIS 3alCH OOIIHUX :
TBEPKJICHUH; TABJISATH
5 | 1.2 BEIDaKeHIs C TeDEMEHHEIMI YPpoK 03HaKOMIIEHUS C g CpHAC » cocTasd m.2 Ne21,24a,0,
2. BEHHBIC BBIPAKEHUS IO YCIOBHUSAM
p P @pP HOBBIM MaTepHaJIOM YKBC © BBIPAKC 0 ycio ’ 25,30
3aJJaHHBIM CJIIOBECHO, PUCYHKOM HJIN
4epTeKOM; MPeodpa3oBbIBATH m.2 No28. 42 44
VYpoxk 3akperieHus ’ S IR e T
6 | n.2. BelpaskeHusl ¢ HepeMEeHHbIMU POK 3aKp areGpanyecKne CyMMbI H 46
3HaHUI
MPOU3BEACHUS (BHIMOJIHSATD
7 1n.3. CpaBHeHME 3HAUEHMUI YPpok KOppeKIuu NpUBEJIEHNE TTOJI0OHBIX CIaTraeMbIX, 1.3 Ne48, 53, 58,
BBIPKEHUIN CP | 3HaHWi W OTKPHITHS | pacKphbITHE CKOOOK, yIPOIICHHE 214
HOBOI'O 3HAHUS MIPOU3BEICHUN).
§ 2. IllpeoOpa3zoBaHue BbIpaKeHU
BobruncjsiTh 4UCIIOBOE 3HAYEHUE
. . . YpoK 0CBOCHHUS HOBBIX | OyKBEHHOTO BBIPAKECHHS; HAXOAUTh m.4 Ne 72,73, 78,
8 | m.4. CpoiicTBa AEHCTBUN Hal YACIAMA ®P o .
3HaHUH 00J1aCTh TOMYCTUMBIX 3HAUCHHH 80
MIEPEMEHHBIX B BRIPAKECHUH.
o
9 | m.5. Toxaecra. ToxkIecTBEHHbIE YPOK 03HAKOMIIEHHS C p . IS N1_981693’ 97,
. NMO3HABATDb JIUH .
npeoOpa3oBaHus BEIPAKEHUI HOBBIM MaTCpHaIIOM ACHO3HABATE JTMHCHHDIC yDABHCHUA 026,8
Pemats nuHElHBIE YpaBHEHUS. o
10 | m.5. ToxxaectBa. ToxkaecTBEHHbBIE Ypok 060011eHus u yp .5 Ne79, 102a,r,

npeoOpa30BaHUsl BRIPAKEHUN

cucreMaTrusalnuu

PemaTh TEKCTOBBIE 3aaYn

1076, 231




3HaHUU

Koumponvnasa paooma Ne 1 no meme

11 Ypok nposepku u
KP N
<KBuvipasicenun u moscoecmea>> ouenKu snanuii
12 ?HaJII/I?» KOHTPOJILHOH paboTHI. VPOK KOppeKIH
elIeHHE 3a1a4 SHAHM
§ 3. YpaBHeHus ¢ oaHOM
nepeMeHHOI
13 | n.6. YpaBHEHUE U €r0 KOPHU ®P YPpOoK OTKpBITHS
HOBOTO 3HAHUS
14 11.7. JIuneliHOe ypaBHEHHE C OJHOU YPOK OCBOEHMS HOBBIX
MIEPEMEHHOMN 3HAHUU
15 n.7. JIuneliHoe ypaBHEHHUE C OJHOU KomOunnpoBaHHBIT
MepEeMEHHOM MA | ypox
16 n.8. Pemienue 3a1a4 ¢ noMoIIbIO VYpok 03HaKOMJIEHUS €
ypaBHEHUU oP HOBBIM MaTepHUaIOM
Ypok popmupoBaHus
n.8. Perienue 3a1au ¢ HOMOIIbIO poK dopwrp .
17 . U IPUMEHEHUs 3HaHUN
ypaBHEHUU .
YMEHHI U HAaBHIKOB
18 11.8. Pemenue 3a71a4 ¢ MOMOIIBIO KomOunupoBaHHbIH
ypaBHEHUH CpP YPOK
§ 4. Crarucruyeckue
XapaKTePUCTUKHU
19 n.9. Cpennee apudmernyeckoe, VPOK OTKPHITHS
pasMax, MoZa. HOBOT'O 3HAHUS
20 n.9. Cpennee apudmernyeckoe, VPOK 3aKperieHHs

pa3Max, Mmozaa.

3HaHUU

anre0panyeckuM CrocoOoM:
HEPEXOTUTh OT CJIOBECHOM
(OPMYIIMPOBKY YCIOBHS 33/1a4H K
anredpanyecKkoil MOJICITH MyTeM
COCTaBJICHUS YPaBHCHUS; pelliaTh
COCTaBJICHHOE YPaBHCHHE;
HHTEPNPETHPOBATH PE3y/IbTaT.

N3Baekath nHpopMaIHio U3 TabIHIl
U TMarpamMm, BbINOJIHATH
BBIYUCIICHUS 110 TAOJUYHBIM JaHHBIM.
OnpenensiTs 110 AUarpaMmMaM
HanOOJIbIINE M HAUMEHBIINE JaHHbIC,
CPaBHHMBATH BEJINYHHEI.

IpeacraBasTe HHPOPMALHIO B BHJIE
TaOJHII, CTOIOYATHIX M KPYTOBBIX
JarpamMM, B TOM YHUCJIE C TIOMOIIBIO
KOMITBIOTEPHBIX TIPOTPAMM.

IIpuBoAMTH TPUMEPHI YHCIOBBIX
JAaHHBIX (IIEHa, pOCT, BPEMS Ha IOPOTY
U T. 1I.), HAXOAUTH CpeliHee
apudmernueckoe, pa3Max YUCIOBBIX
HabOpOB.

IIpuBoauTH CconepkaTenbHbIC
MIpUMEPEI UCIIOJIB30BAHUA CPETHUX
JUTSL OTUCAHUS TaHHBIX (YPOBEHB BOJIBI
B BOOIOEME, CITIOPTHUBHBIC ITOKAa3aTECJIN,
ompeseNieHne TPaHHI] KIUMaTHIECKUX
30H).

Konmponvuoie
eéonpocwt c. 16, 25

§1-2,Ne207,
2138,r, 223, 230

m.6 Ne 113, 118,
122, 125

m.7 Ne1293,k,M,
130a-r,132a,r, 142

m.7 Ne1320,B,
133a,8, 137, 244

.8 Nel48, 150,
153, 156

.8 Nel45, 151,
158, 165

n.8 Nel59-161,
163

m.9 Nel69, 172,
174,175

.9 Nel77, 179,
182, 183




n.10. Meamana Kak CTaTUCTAYECKAS

YPpok 0CBOEHUSI HOBBIX

.10 Nel87, 191,

21 XapaKTepUCTHKA 3HaHUH 193, 195
Ypok 060061eHNS 1 .10 Ne189, 190,
n.10. Menuana Kkak cTaTUCTHYECKAS
22 CUCTEMATHU3AI[UU 194, 248
XapaKTepUCTHKA .
3HAHUU
23 | Koumponvnas paboma Ne 2 no meme KP Ypoxk nposepku u Konmponvuie
<KVYpasnenun > OUeHKU 3HAHUU eonpocwl c.35, 46
AHaM3 KOHTPOJIBHON paboTHI. Ypok KoppeKuu §3-4, m.11 Nel98,
24 |11, ®opmynst (U3 pydpuku «/{ns 3HAHUW U OTKPBITUSA 200, 202, 204
mex, Kmo xo4em 3Hamo Oobuie)) HOBOTO 3HAHUS
['naBa 2.
DyHKIMU
§ 5. @ynxnun u ux rpadpuku BbIUHCASAT 3HAUCHUS (YHKIIHIA,
YPok 03HaKOMIIEHUS € 3a/1aHHEIX (hopMysaMH (1pH .12 Ne259, 262,
25 | m.12. Yo Takoe GpyHKIHS HE0OXOAUMOCTH MCHOJb30BATH
HOBBIM MaTEPHAJIOM 264,265
KaJIbKYJIATOP); COCTABIATDH TaOIUIIBI
26 | ™ 13. BolunciieHue 3HaYeHHUH VpoK oTKpITHA 3HaYeHUHN QyHKINH. . 13;;&92(;%1277,
ymKupH 110 GopmysIe HOBOI'O 3HaHUA CrponTsb 110 TOYKaM rpaduku ’
n.13. Beruncnenue 3HaueHui yHkimii. ONUCHIBATL CBOKHCTBA n.13 Ne270, 274,
27 dyHKLIIH 110 hopMyIe z{;;(l){l;;alcpenneHm (GbyHKIIMM Ha OCHOBE ee TpadudecKoro 275, 282
MPEJICTaBICHHUS.
YPpok 0CBOEHMSI HOBBIX .14 Ne286, 289,
28 | m.14. I'padux dyHKuHH dP SHAHTIH MopaenupoBaTh peaibHbIe 202.2942.6
3aBUCHUMOCTH (popMyIaMu U
KomOunnpoBaHHbIH rpadukamu. Unurarh rpadhuxu m.14 Ne287, 291,
29 | n.14. Tpadui dysKuymm MI | ypox peanbHBIX 3aBUCHMOCTEIA. 294g,r, 351
§ 6. JInneiinasg QpyHKIHsA Hcnonb30BaTh QyHKINOHATIBHYIO
CUMBOJIAKY JIJIS 3aITUCH
30 m.15. prlMaﬂ IMPONMOPIHHUOHAIIBHOCTDb 1 YpOK O3HAaKOMJICHHUA C pa3H006pa3HLIX (I)aKTOB, CBSI3aHHBIX C m.15 Ne 3003,B,}1,
€ rpa(l)m( HOBBIM MaTCpUaIoOM paccMaTpuBacMbIMU (i)yHKHHHMI/I, 302, 304, 307
oboraras OmnbIT BEIOTHEHUS
31 n.15. [Ipsimasi mponopuOHANIBHOCTD U M/ KoMOuHMpOoBaHHBIIH 3HAKOBO-CUMBOJIMYECKUX JICHCTBUII. .15 Ne308, 309,




ee rpaduk YpPOK CTpouThb peyeBble KOHCTPYKIUH C 312, 367
HCIIONIh30BaHUEM (PYHKITMOHAIBHOU
32 | n.16. Jluneinas Gynknus u ee rpaduk ®P YPOK OTKpBITHS TCPMUHOJIOTHH. 3 1; 615( J\ggg, 61 8?” 59
HOBOT'O 3HAHUS 2 ’
Hcnoab30BaTh KOMIBIOTEPHBIC
Ypok 060011eHus 1 IPOrPaMMBI JUISl IOCTPOCHHUS .16 Ne320,327,
33 | m.16. Jluneitnas ¢pyHkuus u ee rpagux CUCTEMATU3aLNH rpaduKoB QYHKIHIL, 1T 332, 336
3HAHMH HCCIICA0BAaHUS MOJIOKEHUS Ha
KOOPJMHATHOH TIOCKOCTH Tpa(UKOB
34 | Konmponvnasa paboma Ne 3 no meme KP Ypoxk nposepku u (YHKLMIT B 3aBHCHMOCTH OT 3HAYCHHUIA Konmponvnoie
K@ynxuyuu > OyeHKu 3Hanuil K05 QUIUEHTOB, BXOAAIIMX B sonpocu c.69, 83
(bopmyay. §5-6, .17 Ne341a,
AHaM3 KOHTPOJIBHOH paOOTHI. Pacno3HaBaTh BU/bI H3y4aeMbIX 3426, 344, 346
Ypok KOppeKLHUu o
35 | m.17. 3amanue GyHKIUH HECKOIbKUMU N ¢ynkupii. IlokaspiBaTh
dopmynamu (M3 py6puru « /s mex, SHaHMI M OTKPBITHA CXEMAaTHYECKH IOJIOKCHUE Ha
Kmo xouem 3name 6onbuey) HOBOT'O 3HaHH5 KOOPJMHATHOH TUIOCKOCTH Tpa(UKOB
GyHKIMA.
I'naBa 3.
CreneHnb ¢ HaTypaIbHBIM
MoKa3aTeJIieM
§ 7. CreneHb u ee CBOMCTBA
OnuchIBaTh MHOKECTBO ILIEJIBIX
36 n.18. Onpenenenue crenexu ¢ YPpok 0CBOEHMS HOBBIX | YHCEII, MHOKECTBO PAllHOHATIBHBIX m.18 Ne 377, 382,
HaTypaJbHBIM I0Ka3aTeleM oP 3HaHUHN 9YHUCEII, COOTHOECHUE MEXAY STUMU 387,391a
MHOXECTBaMHU.
19V Ypok popmupoBanus .19 Ne406, 409,
37 Z%en'eH;\;HomeHHe H AICTICHHC Y IPUMEHEHUS 3HaHUHN CpaBHMBATDL U YIIOPSAA0YHBATH 411, 415, 422
YMCHI/II‘;I U HABBHIKOB panrOHAJIBHBIC YHCJIa, BBITIOIHATH
BBIYHCIICHUS C PAIllOHATHHBIMU
18 11.20. Bo3Benenue B cTeneHb VpOK 03HAKOMIIEHHS C | yycIaMu, BIYMCJASITh 3HAUCHUS .20 Ne426, 429,
IIPOU3BENICHUS U CTETIEHU HOBBIM MaTEpHUAIOM CTETICHEH C TIEJTBIM TTOKa3aTeleM. 433, 439
39 1.20. Bo3BegeHue B CTENECHb KomOunnpoBaHHBIH @ opMyJIHPOBATH OIIPEICIICHHAE m.20 Ned41, 443,
TIPOU3BEJICHNS U CTETIEHH MI | ypox KBaJI[paTHOTO KOPHS U3 YKCIIA. 449,453




§ 8. OnHo4wneHbI

n.21. OIHOYJIEH U €ro CTaHAapPTHBIN

Hcnoan3oBath rpaduk GyHKIIUNA

y = Xz IJI1 HAXOKACHHWA KBAAPATHBIX

.21 Ne 457, 460,

40 YPpOoK OTKpBITHS . B 462, 454

BUJ HOBOI'O 3HAHISL KopHeH. BBIMHCAATE TOUHBIC , 45

NpUOIKEHHBIC 3HAUCHUST KOPHEH,

a1 1.22. YMHOXXEHHE OJHOUYJICHOB. YPOK OCBOCHHS HOBBIX | ycrionb3yst IpH HEOOXOAMMOCTH .22 Ned66,469,

Bo3Be/ieHNE OHOWIEHA B CTENCHb OP | 3nauwmit KaTbKYIIATOP; POBOJHTH OLIEHKY 474, 477

~ KBa/IpaTHBIX KOPHEH.

42 11.22. YMHOX€eHUE OQHOYWIEHOB. KomOunnpoBaHHBIT P P .22 Ne472, 475,

Bo3Benenue oHOUYIEHA B CTENICHb MA YpOK @ opMyIHPOBATH ONpEICICHHE 478, 483

KOPHS TPEThEH CTEIICHU; HAXOIUTh

n.23. OyHKIUU y = X u y= x> 1 ux Ypok 03HAaKOMJICHUS C p P o .23 Ne486, 491,
43 3HAYCHUS KyOWIECKUX KOPHEH

rpaduku HOBBIM MaTepHAIOM 49406, 497

T T — v = 1 ux Ypok 0600611eHNS 1 .23 Ne489, 492,
44 - ) . @HKZH y y CHUCTEMATHU3aINH 496a, 499

p 3HAaHUUI

Konumponsnas paboma Ne 4 no meme Konmponsnuie
45 | KCmenenv c HamypaibHvIM KP Ypox nposepiu u sonpocui c.108,

nokaszamenem > ouenKu snanui 118

AHanu3 KOHTpOJbHOH paboTsl. O VPoK KODheKIH §7-8, m.24 Ne5040,
46 | MPOCTBIX M COCTABHBIX unciax (M3 p . PPeKIL 5056, 508, 513

3HAHUWA W OTKPBITHS

pyopuku «/[nst mex, Kmo xouem 3Hamo

Gonviuey) HOBOT'O 3HAHUS

I'naBa 4.

MHoro4ieHbl

§ 9. Cymma u pasHocts ®opMyJIHPOBATH, 3ANUCHIBATH B

e CHMBOJIMYECKON opMme u

> 000CHOBBIBATDH CBOWMCTBA CTEIICHH C

11.25. MHOTOWIEH ¥ €ro CTaH IapTHBIN v 1m.25 Neb69, 571,

47 - POK OTKPBITHA HaTypaJbHbIM [1I0KA3aTENIEM; 572 583
a HOBOI'O 3HaHUA NPUMEHSATh CBOMCTBA CTETICHU ISl '

48 11.26. Cli0)KeHHEe 1 BBIYUTAHHE VPOK OCBOCHHUS HOBBIX HpeO6pa3OBVaHH’I BbIPAKEHUH 1 .26 Ne586, 588,

MHOTOUJIEHOB ®P | 3ganuii BBIMCIICHUH. 589, 592




49 11.26. Crio’xeHue ¥ BBIYUTaHHE KomOunupoBaHHbIi
MHOTOUJIEHOB MA | ypox
§ 10. IlpousBeneHue 0JHOYJIEHA U
MHOT04JIeHA
50 1n.27. YMHOXEHIE OTHOYWICHA Ha Ypok 03HAaKOMIJICHUS C
MHOT'OUJIECH @PpP HOBBIM MaTepHaIoM
VYpoxk popmMupoBaHus
m.27. YMHOKEHHE OJHOYJIEHA Ha POK opmrp o
o1 Y IPUMEHEHHUsI 3HAaHUN
MHOT04JIEH o
YMEHUH U HAaBBIKOB
52 1n.27. YMHOXEHHE OJHOWIECHA Ha KomOunnpoBaHHBIT
MHOT'OYJIEH M1 YPOK
53 | m.28. BeiHecenue o01ero MHOKHUTEIS OP YPOoK OTKpbITUS
3a CKOOKH HOBOTI'O 3HAHHUSI
Ypok 06001IeHNs 1
54 | n.28. BelHeceHre 00IIeT0 MHOKHTEIIS cHCTEMaTH3aIiN
32 CKOOKH 3HAHUU
55 Koumponvnaa paboma Ne 5 no meme VoK nposepKu u
KCymma u paznocmov MHO2041EHO08. KpP p posep .
OUEHKU 3HAHUTL
Mnozounenwt u 00nHouEHBL>
56 ?Hanm KOHTPOJIbHOM paboTHI. VpoK KOppeKIHH
elIeHMe 3a1aq SHAHMIL
§ 11. TIpou3BeaeHne MHOT0O4/J1CHOB
57 1.29. YMHOKEHHE MHOTOWICHA Ha YPpok 0CBOEHMSI HOBBIX
MHOTOYJICH @p 3HAHUH
58 11.29. YMHOXEHHE MHOTOWIEHA Ha VpoK 3aKperieHus

MHOTI'OYJICH

3HAHUN

BbBINOJHATE NeiCTBUS C
MHOTOWICHAMHU.

BoinmoaHarn Pa3I0KEHUEC
MHOI'O4JICHOB Ha MHOXXHUTCIJIN.

Pacno3naBarb KBaJpaTHbIN
TpEXWIeH, BBIICHATb BO3MOXHOCTh
Pa3JIOKEHUS HA MHOKHUTEIIH,
NPeACTABJATH KBAJIPATHBIN TPEXWICH
B BUJIE TPOU3BEIACHHUS JIMHENHBIX
MHOKHTEIICH.

I[IpumeHsTH paznuaHbie GOPMBI
CaMOKOHTPOJIS TP BBITIOJTHCHUN
npeoOpa3oBaHMA.

.26 Ne596, 598,
603, 605a,0,1,¢

n.27 Ne 617, 619,
623, 624

.27 Ne628, 632,
634, 642

.27 Ne631,635,
636, 643

11.28 Ne656, 658,
660, 662

11.28 Ne667, 669,
670, 754a,0,1

Konmponvnoie
eonpocwi c.134,
145

§9-10 No741, 743,
7458,r, 762

.29 Ne 678, 681,
684, 706

.29 Ne679, 687,
695, 705




1.29. YMHOXEHUE MHOTOYJIEHA HA

KomOunupoBaHHbIi

.29 No691, 698,

59
MHOTO4JIEH MI | ypok 701, 703
60 11.30. PaznoxeHue MHOrouwjieHa Ha YPpok 03HAaKOMJICHUS C .30 Ne710, 712,
MHOKHUTEIH CTIOCOOOM IPYIITUPOBKH oPp HOBBIM MaTepHAIOM 714,715
Ypok 06001eHNT 1 .30 Ne717, 720,
11.30. Pa3noxxeHne MHOrouseHa Ha
61 CUCTEMATHU3AINU 786, 793
MHOXHTEIH CIIOCOOOM IpyNITUPOBKU .
3HaHUH
Konmponvnoie
62 Konmponvnaa pavoma Ne 6 no meme KP Ypoxk nposepku u éonp gcw c.152,
<KIlpou3eedenue mHo2oun1€H08>> OUEHKU 3HAHUU keéaopambl u
Kyobl uucen
AHaIM3 KOHTPOJIBHON pabOTHI. VDOK KODDEKLIHH §11, m.31 Ne725,
63 | m.31. Jlenenue ¢ ocratkom. (M3 POIKOPP 730,733, 781
3HAHUNA W OTKPBITUA
pyopuxu «/[ns mex, kmo xouem 3Hamo
HOBOT'O 3HAHHS
bonbiuey)
I'maBa 5.
DopMyJIbl COKPAILIEHHOTO YMHOXKEHUS
§ 12. KBaapar cyMMbl U KBaApaT BeInoHATHL NEHCTBHS C
pa3HOCTH MHOTOYJICHAMH.
BbiBoANTB (OPMYIIBI COKPAILIEHHOTO
1.32. Bo3BeaeHue B KBajipaT U B KyO v A (bopmy partl .32 Ne800, 804,
64 . ®P POK OTKPBITHA YMHOKEHUS, HPUMEHSATh UX B
CYMMBI ¥ pa3HOCTH JIBYX BBIpQKEHUH HOBOTO 3HAHMS . 806, 832
peoOpa3oBaHUAX BBIPAXKEHUN U
VYpok ¢popmupoBanus | BBIMHCICHHAX. .32 Ne809, 812,
65 1.32. Bosee/ieHne B KBaApat u B Ky6 U IIPUMEHEHNS 3HAHUH 816, 820
CYMMBI M Pa3HOCTHU JIBYX BBIPaKCHHI puM BhbInoIHATE pasnoxenne '
YMCHHH 1 HABBIKOB MHOTOYJICHOB Ha MHOKUTEITH.
1n.33. PaznoxeHne Ha MHOXKUTENIHN C Pacno3naBarb KBaJIpaTHbIN m.33 Ne834, 836,
Ypok 0CBOEHUSI HOBBIX
66 | momorIbio GopMyIT KBaJIpaTa CyMMBbI U - TPEXUJICH, BBISICHATH BO3MOXKHOCTh 838, 852
KBaJIpaTa pa3HOCTH Pas3oKEeHUs] HA MHOXKHTEIH,
NMPeACTABJSATH KBaIPAaTHBIN TPEXUWICH
o o
67 | m.33. Pa3znoxeHrne Ha MHOKUTEU C VYpok 3akperieHus B BHJIC IPON3BCACHHA IMHCHHBIX .33 Ne839,

NOMOIIBIO (POPMYIT KBaJIpaTa CyMMBI U

3HAHUN

MHOXUTENEH.

8400,8, 843, 845




KBaJ[paTa pa3HOCTH

11.33. PaznoxxeHne Ha MHOKUTEIH C

KomOunnpoBaHHBIT
68 | momormisto popmynt KBagpaTa CyMMBI U CP o
KBaJipaTa pa3HOCTH yp
§ 13. Paznocts kBaaparos. Cymma
U Pa3HOCTh Ky0oB
69 11.34. YMHOXEHUE pa3HOCTH JBYX Ypok 03HAaKOMIJICHUS C
BBIPAKEHUI HA UX CyMMY oP HOBBIM MaTepHaJIoM
Ypok popmupoBanus
11.34. YMHOXEHHE Pa3HOCTHU ABYX .
70 . Y IPUMEHEHHUS 3HaHU U
BBIPQXEHHUM Ha UX CyMMY o
YMEHUI U HaBBIKOB
71 1.35. Pa3znoxxenue pasHOCTH VpOK OTKpHITHS
KBaJJpaTOB Ha MHOXHUTEIIN HOBOI'O 3HAHMS
72 1.35. Pa3noxxeHne pasHocTH KomOuHupoBaHHbII
KBaJIpaTOB HAa MHOXKUTEIIN MA | ypok
Ypok 0CBOEHUSI HOBBIX
73 11.36. Pa3nioxxeHne Ha MHOXUTENN 3HaHui, 00001IeHNs U
CYMMBI U pa3HOCTH KyOOB CUCTEMAaTH3aluH
3HaHUHN
-4 Konmponvnaa pavoma Ne 7 no meme VoK nposepKi i
KDopmynvl COKpauUeHH020 KP pox npoeep .
OUeHKU 3HaAHUIL
YMHOIHCERUA D
75 AHanIn3 KOHTPOJIbHOM pabOTHI. VPOK KOppeKIH

Pemmenue 3agau

3HAHUH

§ 14. Tllpeodpa3oBanue meabIx
BbIPAKEeHHU I

IIpumensTh pa3znuyabie GopMBI
CaMOKOHTPOJIS TIPH BBITIOJTHEHUN
npeoOpa3oBaHUA

.33 Ne846, 847,
851, 968

.34 Ne855, 857,
861, 863

.34 NeB865,
869a,0,%,3,
873a,0,%,3, 876

.35 Ne8816,r,¢e,
884, 886, 888

.35 Ne891, 893,
895, 897

.36 Ne906, 908,
911, 914

Konmponvnoie
eonpocul c.172,
182

§12-13 Ne917,
971, 981, 986




n.37. IIpeoOpa3oBanue 1e10ro

YPpok 03HaKOMIIEHUS C

.37 Ne921-923,

76
BBIPQXCHUS B MHOTOUYJICH @Pp HOBBIM MaTEPHAIIOM 931
Ypok dhopmMupoBaHus .37 Ne926, 928
n.37. IIpeoOpa3oBanue 1EI0r0 . ’ ’
77 peoop 1 Y IPUMEHEHUS 3HaHUHN 930, 932
BBIPQXXEHHSI B MHOTOUJICH .
YMEHHI U HABBIKOB
n.38. [IpumeHenue pa3inyHbIX .38 Ne936, 938,
78 | cnoco0OB AJIs pa3IoKeHHS Ha ®P YPOK OTKPBITHS 939, 942
MHOXUTEIU HOBOI'O 3HaHUA
n.38. [IpuMeHeHHEe pa3IMIHBIX Ypok 06001IeHNs 1 .38 Ne945, 947,
79 | crmoco0OB IS pa3oKEHHUs Ha CHCTEMATHU3AlUU 950, 954
MHO>KUTEH 3HAHUU
Konumponvnas paboma Ne 8 no meme Yok nposepKu i Konmp oj""; bie
80 <KIlpeobpazosanue yenvix KP op enxup 3Haz wii éonp 03”(;2‘:’ 90,
GbIPANsCeHUI > “ e
AHaIM3 KOHTPOJIBHON pabOTHI. §14, 1.39 Ne959,
Ypok koppekuuu
81 | Bo3Benenue aByunena B crenens (M3 . 961, 963, 1017
3HAHUWA W OTKPBITHS
pyopuxu «/[ns mex, Kmo xouem 3Hamv
HOBOTO 3HAHUS
bonbuuey)
['naBa 6.
CucreMbl TUHENHBIX YpaBHEHUN
§ 15. JIuneiinble ypaBHeHUs € OmnpeneasiTh, ABJISIETCS JIU ITapa
ABYMSI epeMeHHbIMH U UX qrcell pelieHHeM JaHHOTO YpaBHEHHUS
CHCTEMbI C IByMs TIEPEMCHHBIMH; MPUBOAUTH
_ MIPUMEPHI PEIIeHUs] ypaBHEHUH C
82 11.40. JIu"eitHoe ypaBHEHUE C ABYMSI YPpok 0CBOEHMSI HOBBIX JBYMSI TIepeMEHHBIMH. .40 Nel1028,
epeMEHHbIMU @p 3HAHUH 1031, 1033, 1038
Pemarsb 3a1auu, anredbpandeckoi
83 n.41. I'paduk nuHEHOTO ypaBHEHUS C VYPOoK 03HAKOMJICHHUS C | MOJIENIBIO KOTOPBIX SIBIISIETCS m.41 Nel1043,
JBYMsI IEPEMEHHBIMU HOBBIM MaTepHUaJIOM YPaBHEHHUE C IBYyMs IEPEMEHHBIMY; 1044. 1046, 1052
HAXOMTh IEJTbIC PEIICHHS ITyTeM
84 n.41. I'paduk nuHEHOTO ypaBHEHUS C nepeGopa. m.41 Ne1049,

ABYMSA ICPEMCHHBIMU

PemaTb cucteMbl ABYX YpaBHEHUM C

1054, 1055, 1067




11.42. CucteMbl JTUHEUHBIX YPABHEHUI

85 Ypok OTKpbITUS
C ABYMS TIEPEMCHHBIMH HOBOI'O 3HAHMS
86 11.42. CucTeMbl IMHEHHBIX YPAaBHEHUM KomOunupoBaHHbIi
C ABYMsI IEPEMEHHBIMU M YPOK
§ 16. Pemienue cucrem JIMHEHHBIX
YPaBHeHU
YPpoK 0CBOCHUS HOBBIX
87 | n.43. Cnoco0 moacTaHOBKHU ®P P o
3HaHUI
88 | m.43. Crroco0 moacTaHoOBKA VPOK 3aKperieHus
3HAHUH
YPpoK 03HAKOMJICHHUS C
89 | m.44. Croco6 ciaoxxeHus P
HOBBIM MaTEpHAIOM
KomM6unmnpoBaHHbIii
90 | m.44. Croco0 cioxxeHus M
| ypok
91 m.45. Pemrenne 3a1a4 ¢ MOMOIIBIO op VpoK OTKpPHITHS
CHUCTEM YpaBHEHUS HOBOTO 3HAHMS
Ypok ¢hopMupoBaHUS
1n.45. Pemrenue 3a1a4 ¢ TOMOIIBIO POK dopmup o
92 Y IPUMEHEHUs 3HaHUN
CHCTEM ypaBHEHUS .
YMEHUU 1 HaBBIKOB
Ypok 0600111eHUS U
m.45. Pemmienne 3a1a4 ¢ TOMOIIBIO p H
93 CHCTEMATHU3ALHU
CHUCTEM YpaBHEHUS .
3HAHUI
94 | Konmponvnas paboma Ne 9 no meme KP Ypok nposepku u

<Cucmempl TUHEHHBIX YPAGHEHUI U

OUEHKU 3HAHULL

ABYMs ICPEMCHHBIMU, YKAa3aHHLIC B
COACPpIKAaHNHU.

Pemiath TEKCTOBBIE 33291
anredpandecKuM CrocoOoM:
MEPEXOAUTH OT CIOBECHOM
(bOpMyIMPOBKY YCIOBUS 33/1a4H K
anreOpanvdeckoil MOIEeIH ITyTeM
COCTaBJICHUS CICTEMbI YpaBHEHMUIA;
pelaTh COCTaBICHHYIO CHCTEMY
YpaBHEHUIi; UHTEPIPETUPOBATH
pe3yibTar.

Crpoutb rpaduku ypaBHEHUH C
JIBYMsI TIEPEMEHHBIMHU.
KoHcTpyupoBaTh SKBUBaJICHTHBIC
peUeBbIe BBICKA3bIBAHMSI C
MCIIOJIb30BaHUEM alreOpandeckoro u
TC€OMETPHUYECKOTO SI3BIKOB.

Pemiate 1 ncejienoBaTb ypaBHEHUS U
CHCTEMbl YPAaBHEHUI HA OCHOBE
(byHKIMOHATBHO-TpapUUECKUX
MPEICTaBICHUN YPABHEHU N

.42 Nel057,
1060a,0,
1062a,8,1, 1066

.42 Nel061,
10626,r,e, 1065,
1080

.43 Ne 1068,
1070, 1072, 1074

.43 Nel076,
10778,r, 1079,
1168a,06

.44 Ne1082,
1084a-B, 1088,
1092

.44 Ne1089,
1094a-B, 1095a,0,
1097

.45 Ne1099,1101,
1103, 1125

.45 Nel108,
1112, 1118, 1124

m.45 Ne1107,1171,
1172B,r, 11736

Konmponvuoie
eéonpocwl c.211,




ux peutenusn >
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AHaIM3 KOHTPOJIBHON paboTHI. §15-16, m.46
JInHeliHbIC HEPABEHCTBA C ABYMS Ypok koppekuuu Nel130, 1132,
95 MePEMEHHBIMHU M X CUCTEMBI (3 1 3HAHUN W OTKPBITUS 1134, 1136
pyopuku «/[ns mex, Kmo xouem 3Hambv HOBOT'O 3HAHUS
bonviuey)
PeduiexcuBHas daza (uTorosoe
MOBTOPEHHE, TeMOHCTPALIHS
JIMYHBIX JOCTUKEHU )
Iloemopenue 6
VYpok o6obmiatomero | 3HATH MaTepuall, U3y4eHHBIH B Kypce | §3-6 Ne360, 367,
96 | DyHKuHH 1 P MOBTOPEHUS MaTeMaTHKHU 3a 7 KJ1acc 372a,B, 566
Ypok 06ob1mIaromero YMeTh IPUMEHATH MOITyYEHHbIE §7-11 Ne560, 751,
97 OHHOI’IHCHBI. MHOTO0o1IEeHbI 1 P TOBTOpEHHUS 3HAHMS Ha TTPAKTHUKE. 753' 765
ypOK 06061HaIOH161“0 YMeTh TOTHYECKHU MBICJIUTB, §12_14 No980
98 | ®@opMyIibl COKPAIICHHOTO YMHOKEHHUS 1 dP TOBTOpeHHUs! OTCTaWBaTh CBOKO TOUKY 3PEHUS U 982, 989,_109é
BBICITYIIIMBATh MHEHUE JIPYTHUX,
. . Ypok o6obmiatomero | pabotath B KOMaHJIE. §15-16 Nel168s-e.
99 | Cucrembl TMHEHHBIX YpaBHEHUN 1 ®P HOBTOpEHNS 1170, 1175, 1180
Konmponsnaa paboma Ne 10 He 3a0ano
100 1 KP Ypoxk nposepku u
(umozosas) OUEeHKU 3HAHUIL
101 AHanIn3 KOHTPOJIbHOM pabOTHI. 1 Vpok KoppeKImH Ilpezenmayuu
Pemmenue 3agau SHAHH
102 Ypok 3anumamensvnoii 1 Ypok 06061aro1ero He 3a0ano
Mamemamuxu MTOBTOPEHUS
Hroro yacos 102

**B TeueHHne roaa BO3MOKHbI KOPPEKTUBbI TECMATHYECCKOI'O IVIAHUPOBAaHUA, CBA3AHHBIC C 00beKTHBHBLIMU NpUYINHaAMHU.




Onucanmue MaATCPHAIBHO-TEXHUICCKOTO o0ecreyeHus OﬁpainBaTeHLHOI‘O nmponaecca

Jluteparypa nJisl yuammuxcst

1. Anre6pa. TecTsl U1t TpOMEKYTOUHOM aTTectanun. 7-8 kiacc. [Tox pexakuueit ®.®D.JIsicenko. Pocros-na-/lony: Jlernon,2007
2. Anmuinos I1.H. Anre6pa. Tectol. 7-9 kimaccel: YueOoHo-meron. nmocodue. [1.M.AnteiHoB. — M.: JIpoda, 1997

3. Anmuvinos [1.1. KonTposbHbIE U 3au€THBIC paboThl Mo anredpe. 7 kin.: K yueOHuky «Anredpa. Yueonuk mist 7 xi. Ilox pen. C.A.TensikoBckoro». — M.:
N3 narenscTBO «OK3amMeny, 2004

4. Anvxoea 3.H. IlpoBepounble paboOThI ¢ 2JIEMEHTaMU TeCTUpOBaHUsl 1o anredpe. 7 kinacc. — Capatos: «JIuueii», 2001

5. ['onobopoovko B.B., Epwosa A.Il. u np. Anrebpa. ['eomerpusi: CamocTosiTeNIbHbIE U KOHTPOJIbHBIE padoTh B 7 Kiacce. M.: Mnekca, 2013 Maxkapsiues, FO. H.
Anrebpa: yaeOHHK [t 7 Kitacca oOeodpa3oBarenbHbIX yupexaenuii / 0. H. Maxkaperues, K. U. Hemkos, H. I'. Munntok, C. b. CyBoposa; mox pen. C. A.
TensikoBckoro. - M.: IIpocsemenue, 2010.

6. 3sasuu, JI. M. lunaktudeckue marepuaisl o anreope. 7 xkinacc / JI. U. 3BaBuy, JI. B. Ky3nenosa, C. b. CyBopoga. - M.: IIpocsemenne, 2010.

7. 36asuy JI.U., llInanounux JI.A1. KouTpoibHbIE U IpOoBEpOUHbIe paboTh 1o anredpe. 7-9 ki.: Meroauyeckoe nmocobue. — M.: [Ipoda, 2000

8. Usanoe A.Il. TecTsl 11 cucTeMaTH3AIMK 3HAHWH 110 Matemartuke (7 kiacc): Yuebnoe nocodue. — [Tepmn: U3a-Bo [lepmckoro yH-Ta, 2008

9. Jlesumac I'.I'. MaremaTu4eckue AUKTaHTHI. AnreOpa u Hadayia aHanu3a. 7-11 kmaccel. Jlupakrudeckue matepuaisl. — M.: «Miekcay, 2006

10. Makapuviues, FO. H. Anrebpa: yaeOHUK 11 7 Kitacca obreoopazoBarenbHbx yuapexaenuii / FO. H. Makaperues, K. 1. Hemkos, H. I'. Munmiok, C. b.
Cysoposa; nox pea. C. A. Tensikosckoro. - M.: IIpocemenue, 2013.

11. Maxapviues FO.H., Munowxk H.I. Anrebpa: DeMeHThl CTATUCTHKU U T€OpUU BeposiTHocTel. 7-9 kimaccsl. M.: IIpocBemenune, 2008.

12. Mep3snax A.I'., [lonouckuii B.b., Axup M.C. Anrebpanueckuii TpeHaxép: [locobue 1is MKOIBHUKOB M aduTypueHToB. — M.: Mnekca, 2003

Jlureparypa ais yyureas
OcHoBHas

1. Anre6pa. TecTsl U1 IpoMexyTouHOM artectanuu. /-8 kiacc. [log pepaxiueit ®.®@.JIsicenko. PoctoB-Ha-/ony: Jlernon,2007
2. Anmwvinos I1.1. Anre6pa. Tectol. 7-9 knaccel: YueOHo-meroa. mocooue. [L.U. AnteiHoB. — M.: JIpoda, 1997

3. Anmuinos I1.1. KonTposibHBIE W 3au€THBIC paboThl 0 anredpe. 7 kin.: K yueOHuKy «Anredpa. Yueonuk mis 7 ki [Tox pen. C.A.TenskoBckoro». — M.:
WznarenscTBO «IOK3aMeny, 2004

4. Anvxoea 3.H. IlpoBepounble paboOThI ¢ 2JIeMEHTaMu TeCcTUpOBaHUsl 1o anredpe. 7 kinacc. — Capatos: «JIumeit», 2001

20. Apymionan E.bB., Bonosuu M.b., [naskoe FO.A., Jlesumac I'.I'. Matematndeckue AMKTaHThI A5 5-9 knaccos: Ku. ans yuurens. — M.: [Ipocsemienue, 1991
5. Acmonos A.I'. CucteMHO-IeITeTbHOCTHBIN MOIX0T K pa3padoTKe CTaHAapTOB HOBOTO nokosieHus. M.: [lemaroruka, 2009.



6. bynanosa JI.M., /[yonuyun FO.11., [Jobposa O.H. u op. llpoBepouHbie 3aaHus 10 MaTeMaTuke il ydammxces 5-8 u 10 kiaccoB cpenneit mkonsl: [locobue
s yautens.— M.:Ilpocsemenue, 1992

7. Bypmucmposa T.A. Anrebpa: COoopHUK pabouux nmporpamm. 7—9 kiaccel. [locobue nis yuureneit o6meodpa3oBaTelbHbIX Yupexkaenuid. M.: [IpocBenienue,
2011.

8. I'onobopoovko B.B., Epwosa A.Il. u np. Anrebpa. 'eomerpusi: CamocTosTEIbHBIE B KOHTPOJIbHBIC paboThl B 7 Kinacce. M.: Mnekca, 2013.

9. Iyonuywin FO.I1., Kponeays JI.B. Anredpa: Tematnueckue tectol. 7 knacc. M.: [Ipocsemenue, 201 1.

10. Jiomuna T.IO., Maxonuna A.A. AnreGpa: mopouyHsie TuIaHbl o yuebnuky .H.MakaperaeBa. Bonrorpan, M3natenbetBo «Yaurensy. 2010

11. JKoxoe B.U., Kpatinesa JI.b. Ypoku anreOpsl B 7 knacce: Kuura s yuureneid. M.: [Ipocsemenne, 2011.

12. 3sasuu JI.U., Ky3neyosa JI.B., Cysoposa C.b. u np. Anrebpa: Jlunakrudeckue marepuaisl. 7 kiaacc. M.: [Ipocsemenue, 2013.

13. 3sasuu JI.U., [lnanounux JI.A. KoHTpoabHBIE U IPOBEPOUYHBIE pabOTHI 1o anredpe. 7-9 ki.: Meroauueckoe mocodue. — M.: JIpoda, 2000

14. Usanoe A.11. TecTsl 1151 CUCTEMATU3AIMK 3HAHUU 110 MaTemaTuke (7 kiacc): YueOnoe nocodue. — [lepmb: U3a-Bo Ilepmckoro yn-ta, 2008

15. Kosanésa I'. 1. Ypoxu matemaTuku B 7 kiacce. [loypounsie miansl. — Boarorpaa, uznarensctBo «bpates ['pununbiy, 2002

16. Konuemus @eaepanbHbIX TOCyIapCTBEHHBIX 00pa30BaTEbHBIX CTaHAAPTOB ob1iero oopaszoBanus / [lox pen. A.M. Konnakosa, A.A. Ky3nenosa. M.:
IIpocsemenue, 2008.

17. Jlesumac I'.I". Marematnyeckue TUKTaHThL. AnreOpa U Havyana ananuza. 7-11 xnaccel. Junaktuaeckue Matepuaisl. — M.: «nekcay, 2006

18. Makapviues, FO. H. Anrebpa: yueOHUK 11 7 kinacca o0mieodpas3oBarenbHbix yupexaenuid / FO. H. Makapserues, K. 1. Hemikos, H. I'. Munmiok, C. b.
Cysopoga; ox pea. C. A. Tensikosckoro. - M.: IIpocsemienue, 2013.

19. Makapviues FO.H., Munowk H.I'. , Cyeoposa C.b. 3yuenue anreOpsl B 7-9 knaccax: [locoOue ans yuuteneid. M.: [Ipocsemenue, 2011.

20. Maxapviues FO.H., Munorox H.I'. AnreOpa: DIeMeHTBI CTATUCTUKH U TCOPUH BeposTHOCTeH. 7—9 kiaccel. M.: [IpocBemenue, 2008.

21. Maxapviues FO.H., Munowk H.I'. n np. AnreOpa: YueOHUK Ju1s 7 ki1acca oOmieoOpa3oBarenbHbIX yupexaeHuit. M.: [Ipocsemenue, 2013.

22. Mapmwiwosa JI.M. Anreopa: KoHTpoIsHO-U3MepUTENIbHBIE MaTepruaiibl. 7 kimacc. M.: BAKO, 2011.

23. Mep3nax A.I'., [lonouckuii B.B., Axup M.C. Anredbpanueckuil TpeHaxép: [locobue /i MKOIBHUKOB U a0uTypueHToB. — M.: Mnekca, 2003

24. Munorwxk H.I'. Anrebpa. Paboune nmporpammel. [Ipenmernas muaus yaeOaukos F0.H. MakapsraeBa u np. 7-9 kiaccsl. M.: IIpocBemienne, 2012.

25. Munorwox H.I'., [lInvikosa U.C. Anrebpa: PaGouas terpans. 7 kiacc. M.: [Ipocsemmenue, 2012.

26. HanimonanbHas obpa3oBaTenbHas nHuImaTBa << Haia HoBas mikona>>: [D1eKTpoHHBINH JokyMeHT]. Pexxum moctyna: http://mon.gov.ru/dok/akt/6591

27. IlocranoBnenue I 1aBHOTO rocyiapcTBeHHOro canutapHoro Bpaua P® ot 29.12.2010 Ne 189 < CaHuTapHOAIHIEMHOIOTUYECKHE TPEOOBAHUS K YCIOBUAM U
opraHu3anuu o0y4deHus B 001eoopazoBarenbHbIX yupexaenusx > (CanlluH 2.4.2.2621-10).

28. IIpuka3 Munucrepcta obpa3zoBanus u Hayku PO ot 24.11.2011 Ne M/ 1552/03 <«<PexomeHaanuu no OCHAIIEHUIO 00I1e00pa3oBaTeNbHBIX YUPEKACHUN
y4eOHBIM

1 y4e0HO-Ta00paTOpHBIM 000py1I0BaHHEM, HE0OX0auMbIM 1iis peanm3anuu @I'OC ocHoBHOTO 0011IeTO 00pa30BaHMs, OPTAHU3AIMN TTPOCKTHOM NEITeTbHOCTH,
MOJIETMPOBAHUS U TEXHUUECKOTO TBOPUYECTBA 00YUAIOIIUXCIDD.

29. [IpumepHast ocHOBHasE 00pa3oBaTellbHas MporpaMmma o0pa3oBarenbHOT0 yupexkaeHus. OcHoBHas mkona. M.: [Ipocsemenne, 2011.

30. [IpumepHbIe porpammsl BHEYpouHoit nestenbHocTH / [log pea. B.A. I'opckoro. M.: IIpocsemienue, 2010.

31. [IpumepHBIe TPOrpaMMBbl OCHOBHOTO 0011ero oOpa3oBanus. Matemaruka. M.: [IpocBemenue, 2010.

32. IlpropuTeTHBINA HAITMOHATBHBIA TPOEKT <KOOpazoBanne>>: [DNeKTPOHHBIN JokyMeHT]. Pexum moctyna: http://mon.gov.ru/pro/pnpo

33. Pypykun A.H., Jlynenxo I'.B., MacnennukoBa U.A. Anre6pa: [loypounsie pazpabotku. 7 kiaacc. M.: BAKO, 2013.



34. Cucrema rUTHEHHYECKUX TPEOOBAaHUH K YCIOBHUSM pealn3alui OCHOBHOM 00pa3oBaTeIbHOI MporpaMMbl OCHOBHOTO 0011ero 00pa3oBaHusi: [ DIeKTPOHHBIN
nokymeHT|. Pexxum noctyma: http://standart.edu.ru

35. ®enepanbHast LeneBas nporpamMMa pazButus oopazoBanust Ha 2011-2015 rr.: [DnekTpoHHbIN 1oKyMeHT]. Pexxum nocryna:
http://mon.gov.ru/press/news/8286

36. denepanbHBI TOCYIapCTBEHHBINA 00pa30BaTEeNbHBIN CTAHAAPT OCHOBHOTO 001eT0 00pasoBanus. M.: [Ipocsemenue, 2010.

37. ®enepanbHbiii 3aK0H OT 29.12.2012 Ne 273-03 <06 obpazoBanuu B Poccuiickoii @eneparum>>.

38. ®opmupoBaHNE YHUBEPCATBHBIX YIEOHBIX JEHCTBHUI B OCHOBHOM IIKOJE: OT JAelcTBUs K Mbiciu. Cuctema 3amanuid. [locodue mis yaurens / [Tox pen. AT
AcMmoroBa.

M.: Ilpocsemenue, 2010.

39. dynnaMeHTalbHOE PO coaeprkanus oomero oopasoBanus / [Tox pen. B.B. Koznora, A.M. Konmakosa. M.: IIpocsemenue, 2011.

JlomostHUTEIBLHAS

1. Acmonos A.I'. Kak 6ynem xuth aaneine? Counanbabie 3QdexTsl 00pazoBaTenbHON noauTuku // Jlnaepsl oopazoBanus. 2007. Ne 7.

2. Acmonog A.I'. Ctparerusi COMMOKYIbTYPHON MOJAEPHHU3AINN 00pa30BaHM: HA ITYTH MTPEOI0JICHUS KPU3HUCA HICHTHYHOCTH U TIOCTPOCHHUS TPAKIAHCKOTO
obmiectBa // Borpockl o6pazoBanus. 2008. No 1.

3. Acmonos A.I., Cemenos A.JI., Yeapos A.FO. Poccuiickas nikoJia 1 HOBbIC HH(POPMAIIMOHHBIC TEXHOJIOTHH: B3TJIS] B CIEAYIOMIee necaTuieTre. M.:
HexclIpunTt, 2010.

5. Betiyman JI.P., Beiiyman P.JI. Anrebpa: OcHOBHBIE CBeJleHUs MKOIbHOTO Kypca. — Honenk: [IK® «bAO»,1997

6. JluctaHumonHbele 00pa3oBaTebHbIE TEXHOJIOIMU: TPOSKTUPOBAHNE U peann3anus yueOHbix Kypcos / ITog obmr. pen. M.b. Jle6enesoii. CI16.: BXB-
[TerepOypr, 2010.

7. Kunvyosa O.A. Opranu3zanysi UCCIEI0BATENBCKON U MPOEKTHOH NeATETbHOCTH IIKOJbHUKOB: JUCTAHIIMOHHAS MMOJIIep KKa MeAarorHueCKuX NHHOBAIU MpH
MIOJITOTOBKE

IIKOJIBHUKOB K JEATEIBHOCTU B cpepe HayKH U BbICOKUX TexHoorui. M.: ITpocsemenue, 2007.

8. XKypnans! «<CtaHgapThl 1 MOHUTOPUHT 0Opa3oBanus>>, 2011-2012.

9. 3aup-bex C.U., Mywmaesunckas U.B. Pa3BuTne KpUTHYECKOT0 MbIlUIeHUs Ha ypoke. M.: [Ipocsemenue, 2011.

10. 3sasuu JI.U., Psizanosckuii A.P. Anrebpa B Tabmunax. 7-11 kmacesl: CripaBounoe mocobue — M.: JIpoda, 1999

11. Kanbepeenos I'.E. Marematuka B Tabnuuax u cxemax. — M.: «Jluct», 1997

12. Konsieun FO.M., Jleonmwvesa M.P., Maxapwiues FO.H., Munowx H.I"., Pyoeuxo B.H., Coxonosa A.B. CoopauK 3ama4 1o anredpe. s 6-8 k. [Tocobue s
yuuteneid. — M.: IIpocsemenue, 1975

13. Kysneyosa JI.B. u op. Anrebdpa: ¢0. 3aqaHuii 11 MOATOTOBKU K UTOroBok arrectanuu B 9 xi. / JI.B. Ky3nenora, C.B. CyBopoBa, E.A. Byaumosu4 u jp. —
M.: [Ipocsemienue, 2009;

14. Jlapuues I1.A. CoopHUK 3a1a4 1o anredpe 1is 6-8 kinaccoB. — M.: [Ipoceemenue, 1971

15.MaremaTtuka B mkose. HayuyHo-TeopeTHueckuii 1 MeTOJMUECKUH KypHal

16. Mopokosuu A.I'., Cyxoockuii A.M. CripaBOYHHK IIKOJIBHUKA IO MaTreMaTtuke, 7-9 kiacchl. ApuQMeTHKa, TPUTOHOMETPHUS, anreopa. — M.: «AKBapuym»,
1997

17. Ilonusanosa K.A. IlpoexTHas nesaTeabHOCTh MKOJIBHUKOB. M.: [Ipocsemenne, 2008.



18. Conomonuk B.C., Muinos I1.H. COopHuK BOIIpOCOB U 33134 1o Marematuke. — M.: «Brpiciias mkomna», 1973
19. A uny Ha ypok marematuku: 7 kiacc: Kaura mis yuaurens. — M.: U3narenscTBo «1 ceHTAOpsi», 2002;

HuTepHeT-pecypceol

http://www.edu.ru - deaepanbHbiii moptai Poccuiickoe oOpa3zoBaHue

http://www.school.edu.ru - Poccuiickuii 061eo0pa3oBareibHbIi MopTa

www.1september.ru - Bce npuioxxeHus K razere «1ceHTsops»

http://school-collection.edu.ru — exuHast KouTeKIus MU(GPOBBIX 00pPa30BaTEIBLHBIX PECYPCOB

http://vschool.km.ru Bupryanshas mkosia Kupuina u Medoaus

http://mat-game.narod.ru/ mMaTemMaTudeckas THMHACTHUKA

http://mathc.chat.ru/ maremarnyeckuii Kajae10CKOM

http://www.rakurs230.ru/kangaroo/ Kenrypy Kpacuonap

http://www.it-n.ru/communities.aspx?cat_no=4510&tmpl=com — ceTb TBOPUYESCKHUX YUUTEICH/COOOIIECTBO YUUTEICH MaTEMaTHK!
http://www.uroki.net/docmat.htm - st yaurens maTemaTuku, anreOpbl 1 TEOMETPUN

http://matematika-na5.narod.ru/ - maremaruka Ha 5! CaliT 1y1s1 yauTeneir MaTeMaTuKu

http://idppo.kubannet.ru/ KKWAIIIIO

http://www.matematika-na.ru - Pemmenne maremMaTiHueckux 3a1a4 5-6 KIacchl.

http://4-8class-math-forum.ru - JIerckuit Matematudeckuii @opym 151 IKOJBHUKOB 4 - 8 KJIacCOB.

http://eidos.ru/ - JIuctannuoHHOE OOpa3oBaHME: KypChl, OJUMIIMA/IbI, KOHKYPCHI, MPOEKThI, HHTEpHET-KypHaT "Digoc”. http://lumnojenie.narod.ru/ -
Crioco6 yMHOEHUS "TpeyroabHUKOM .

http://www.mathprog.narod.ru - marepuaisl Mo MaTeMaTuke ¥ WHPOPMATHKE IS YUUTENCH U YYalluXCs CPEJHUX IIKOJI, MOJTOTOBICHHBIH yIUTEIEeM
cpenHelt 001eodpazoBaTeNnbHOM MKOIBI THIIHHBIM Briagumupom.

http://kvant.mccme.ru/ - caiit HayuHo-nomynsipHOoro pu3nko-MareMaTuueckoro xypaana "Kaut".

http://zaba.ru - caiit "MaremaTHYeCKHE OJIMMITHA/IBI U OJMMITHAIHbIE 3a1aun’.

http://comp-science.narod.ru - augaKTHYeCKME MaTepuaibl 10 HWHQOpMATHKE ¥ MaTeMaTHKe: MaTepHUalibl OJIMMIINAJA  IIKOJIBHHUKOB IO
IPOrPaMMHPOBAHUIO, TIOArOTOBKA K OJIMMITHA/IaM [0 IMPOrPaMMHUPOBAHUIO, TUAAKTHYECKHE MaTepHallbl 1Mo anredope u reomerpuu (6-9 ki1.) B popmare
LaTeX u np.

http://www.school.mos.ru - caiiT momMokeT MIKOJIBHUKY HAHTH HEOOXOIUMYIO HH(POPMAIIHIO IS IIOATOTOBKU K YpOKaM, MaTepHual i peepaToB U T.1.
http://www.history.ru/freemath.htm - Gecrimatabie 0Oyuaroiue MPOrpaMMbl MO MaTEMATHKE JJISl ITIKOJIBHUKOB.

http://www.uic.ssu.samara.ru/~nauka - caiir "[IyreBogurens B MUPE HAYKMU nist mkonbHUKOB".

http://www.prosv.ru - caiit uzgarenbcrBa «IIpocsemmenue» (pyopruka «MaTemaTuka)

http:/www.mnemozina.ru - caiit u3garenbcrBa MHemMo3uHa (pyoprka «MaTeMaTHKay)

http:/www.drofa.ru - caiit usmatenscra JIpoda (pyoprka «MatemaTnka)

http://www.center.fio.ru/som - meroandeckue peKOMEHAAIMH YYUTEIIO-NPEIMETHHUKY (TIPEICTaBICHBI BCE HIKOJBHBIC MpPEAMETHI). Marepuansl Juis
CaMOCTOSITENIbHOM pa3paboTku Mpo(UILHBIX MPOO U aKTUBU3ALIMHU IIpoLiecca 00YUEeHHsI B cTapllei IKOJIe.
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http://www.edu.ru - LleHTpanbHbIli 00pa30BaTENbHBIN MOPTAN, COACPKUT HOPMATHBHBIC JOKYMEHTHI MHHHUCTEPCTBA, CTaHAApThl, MH(OOpMALHUIO O
IPOBE/ICHNE SKCIICPUMEHTA.

http://www.internet-scool.ru - caiir atepHeT — mkoJisl u3aatesibecTBa [IpocBeriienne. YueOHbIi m1aH pa3paboTaH Ha OCHOBE (hefepaibHOTO 0A3UCHOTO
ydeOHOro IiaHa Juisi o0mieoOpa3oBaTenbHbIX yupexaenuin PO u npencrasiser obnacte 3HaHuN «MaremaTtuka». Ha calite npencrasiensl HTEpHET-
YPOKH TI0 anredpe U HavyaiaM aHaJln3a ¥ TeOMETPUH, C BKIIIOYAIOT MMOArOTOBKY ciaun EI'D .

http://catalog.alledu.ru/ - Bce o6pazoBanue. Karanor ccbuiok

http://som.fio.ru/ - B nmomoms yuntento. Oenepairs HHTEPHET-00pa30BaHUSI

http://www.school.edu.ru/catalog.asp?cat_ob_no=1165 - Poccuiickuii oOpa3zoBatenbHblil moptai. Karanor cipaBouHO-UHPOPMAIIMOHHBIX HCTOYHUKOB
http://teacher.fio.ru/ - Yuurens.py — ®enepanus HHTEpHET-00pa30BaHuUs

http://allbest.ru/mat.htm - DnexTponHbie OecrIaTHbIC OMOTMOTEKH

http://en.edu.ru/db/sect/3217/3284 - EcrecTBeHHO-HAy4YHBII 00pa30BaTebHBIN MOPTAT (YIeOHUKH, TECThI, OJTMMITHA/IbI, KOHTPOJIbHBIE)
http://mathem.by.ru/index.html - Marematuka online

http://comp-science.narod.ru/

http://matematika.agava.ru/

http://center.fio.ru/som/subject.asp?id=10000191

http://www.samara.fio.ru/resourse/teachelp.shtml#mate

http://refportal.ru/mathemaics/ Pedepatsl 110 MaTeMaTHKe

http://www.otbet.ru/ Jlenaem ypoku Bmecre!

http://www. ipkps.bsu.edu.ru — Bearopoackuii peruoHa bHBIA HHCTUTYT MOBBIIICHHS KBATU(PUKAIIMU U TPOPECCHOHATBHON MepPenoArOTOBKH
CHEIUATUCTOB (CM. pasnen «BupTyaabHbIil MeTOIMYECKU KaOHET»- MaTeMaTurka)

http://www.prosv.ru - caiit uzgarenbcta «I[Ipocsenienuey (pyoprka «MateMaTnkay)

http:/www.mnemozina.ru - caiit u3garenscrea Muemo3uHa (pyopuka «MaremaTHKay)

http:/www.drofa.ru - caiit uznarenscra JIpoda (pyoprka «MatemaTnka)

http://www.profile-edu.ru - PexoMeHnamu u aHaau3 pe3yJibTaToB IKCIIEPUMEHTA 10 MPO(UILHON 1miKoJe. Pa3paboTKu 3JIEKTHBHBIX KYPCOB IS
npoHIBHOM MOATOTOBKY ydyamuxcs. [IpuMepbl yueOHO-METOTNUECKIX KOMIUIEKTOB JJIsl OpraHU3aluy MPOQHILHON MOrOTOBKH YYaIXCs B paMKax
BapUaTHBHOTO KOMITOHEHTA

http://www.center.fio.ru/som - meromuueckre peKOMEHIAMH YIUTEO-TIPEIMETHUKY (TIPEICTABICHBI BCE IIKOJIBLHBIE TPEIMETHI). MaTepuaisl st
CaMOCTOSITENIbHOM pa3paboTku NpodUIbHBIX MPOO U aKTUBU3ALIMHU IIpoliecca 00yUeHHsI B cTapiiel MIKoJIe.

http://www.edu.ru - [{enTpasnbHbIii 00pa30BaTEIbHbII TOPTAN, COACPKUT HOPMATUBHBIC TOKYMEHTHl MUHHCTEPCTBA, CTAaHIAPTHI, HHPOPMAIIHIO O
MPOBECHNE SKCIICPUMEHTA.

http://www.ed.gov.ru - Ha caiite npejcraBieHa HOpMAaTUBHAs 0a3a: B XpOHOJIOTHUYECKOM MOPSI/IKE PACTIONIOKEHBI 3aKOHBI, YKa3bl, KOTOPbIE KaCatOTCsI
KakK 0OIIMX BOIIPOCOB 0Opa30BaHMs TaK U pa3HbIX HAIIPABICHUI MOJICPHHU3ALIUH.

http://www.apkro.redline.ru - MockoBckast akajieMusi MOBBIIICHUs KBaTUpHKanuu. Kadenpbl mpeacTaBisioT psi pa3padoToK y4eOHO-METOJHYECKHX
KOMILJIEKTOB JUTsl IPOMUIILHOMN IIIKOJIBI.

http://www.ege.edu.ru cepep HHPOPMAIIMOHHOW TOAEPKKH ENUHOTO rOCyAapCcTBEHHOTO IK3aMeHa.
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http://www.internet-scool.ru - caiit MaTepHeT — 1mkosbl u3natenbcTBa [Ipocserienue. YueOHbIH M1aH pa3paboTaH Ha OCHOBE (eiepaIbHOTO
0a3ncHOro y4eOHOTO IIaHa /i 001eo0pa3oBaTeNbHBIX yupexkaenuin PO u npeacrasnseT o6nacTsk 3HaHui «MaTtemaTtukay. Ha caiite npencraBieHbI
WuTepHeT-ypokH 1o anredpe u HavauaM aHajau3a ¥ TeOMETPHH, C BKIIIOUAIOT MOATOTOBKY ciaayun EID .
http://schools.keldysh.ru/sch1216/students/black holes/Biografi Evklid.htm - o0 EBkianae
http://www.Kkrugosvet.ru/articles/27/1002759/1002759al.htm - o EBkauae

http://www.den-za-dnem.ru/page.php?article=88 — "IlIko.1a neHb 3a gHeM"

1. Kpynneiimme o0pa3oBaTe/ibHbIe pecypchl:

Poccuiickoe oOpa3oBanue. DenepaibHblil mopran http://www.edu.ru/

Bce o6pasosanue. Karanor cesuok http://catalog.alledu.ru/

B nomorip yuurento. @enepariust nHTEpHET-00pasoBanus http://som.fio.ru/

Poccuiickuii 0O6pa3oBaTesbHblii opTai. Karamor cripaBouHO-MH()OPMAIMOHHBIX HCTOYHHKOB

http://www.school.edu.ru/catalog.asp?cat_ob_no=1165

Yuautens.py — Oenepanys nuatepHeT-o0pazoBanus http://teacher.fio.ru/

OOI111eCTBEHHBIN PEUTHHT 00Pa30BaTEIbHBIX AJIEKTPOHHBIX PECYPCOB

http://rating.fio.ru/current.php?program_type=2$subject id=25$Submit=%E2%FB%E1%FO0%E0%F2%FC

WutepHeT-pecypcbl o o0ydaronmm nporpammam JlucrannmonHoe o0yueHune — npoekt «OTKpBITHIN Kosuiemx» hitp://www.college.ru/indexGraph.php3

2. Karagoru

DiekTpoHHbIe OeciutaTHbie Onbmmoreku http://allbest.ru/mat.htm

ECTGCTBCHHO-HayLIHHﬁ O6p830BaTeJ'II>HBII71 noprauna (y‘le6HI/IKI/I, TCCTHBI, OIUMIIMABbI, KOHTpOJ'ILHBIe)
http://en.edu.ru/db/sect/3217/3284

Maremaruka online http://mathem.by.ru/index.html

3. MeToanyeckune MaTepuaibl

http://comp-science.narod.ru/

http://matematika.agava.ru/
http://center.fio.ru/som/subject.asp?id=10000191
http://www.samara.fio.ru/resourse/teachelp.shtml#mate

4, OnbIT padoTsl
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http://morozko1967.boom.ru/metod.htm
http://www.websib.ru/noos/math/metod.html

dopywm http://pedsovet.alledu.ru/index/638
http://vivovoco.nns.ru/VV/PAPERS/ECCE/ARNOLD.HTM
http://archive.lseptember.ru/mat/2002/21/no21 1.htm

5. MonyabHoe 00yueHue

http://www.nsk.fio.ru/works/014/group3/matem.htm
http://www.baranovichy.by/teach/metod/plans/matem/maths3.htm
http://edu.yar.ru/russian/pedbank/sor _uch/math/mamont/isp.html
http://bspu.ab.ru/Journal/vestnik/ARHIW/N1 2001/nauch_konf/1 sekz/pavlova.html

6. BupryanbHble HIaprajaku

http://refportal.ru/mathemaics/ Pedepatsl 110 MaTeMaTHKE
http://www.otbet.ru/ Jlenaem ypoku Bmecte!

7. Hepnonnqecm[e H3JaHHUA B I/IHTepHeT

http://archive.lseptember.ru/mat/
http://www.poisknews.ru/

http://www.ug.ru/
http://www.informika.ru/text/magaz/pedagog/title.html
http://www.aboutstudy.ru/magazine2.shtml

8. Paszuoe

Meroauka nmpenoaBanust Matremaruku http://methmath.chat.ru/

Caiit buprokooit Ceetnanbl CepreeBHsl, yuntens MareMaTuku [ nmuasuu Nel576

COTPY/IHUKA yueOHOTo IeHTpa MHCTUTYTa TeopeTndecKkoi u sKcniepuMeHTanbHoi pusuku PAH http://sbiryukova.narod.ru/

Caiit udopMarimonHbie TEXHOIOTUH B 0Opa3zoBanuu http://ito.edu.ru/index.html

Merono0beanHeHne yunTeneid MaremMatuku rumuaaszun Ne528 r. Cankr-IlerepOypra http://school528.edu.nw.ru/math_mo/math_mo_index.htm
Caiir B.I1. ®enoroBa Mexaynapoanas Illkonsnas Onumnuaga Www.vphedotov.narod.ru
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OopasoBarenbHas Menua-ceth CeBepo-3amaaHoro okpyra KpacHosipckoro paiiona. Meroaudeckuii kKaOWHET Meua-ceTi. MaremaTuka.
http://medianet.yartel.ru/medianet/quide/resourse.shtml

Caiit Konmoroposa Anapest Hukomaesuua http://kolmogorov.pms.ru

Karanor o6pa3oBaTenbHbIX pecypcoB - "Matemaruka on-line” http://mathem.by.ru/index.html

JlumakTudeckrue MaTepHaibl Mo Mmaremaruke http://comp-science.narod.ru/didakt.html

Moaynbraoe obyuenue http://www.nsk.fio.ru/works/014/group3/modul10.htm

geometr.info "Mup reomerpun" (cTapsiii aapec neive.by.ru - "T'eomerpuueckuii mopran'") - mopTail Ajs MIKOJbHUKOB, A0MTYPHEHTOB M CTYIECHTOB
(Teopwus, 3amaun o reometpun). Paznensr: Teopus (ITnanumerpus, Ctepeomerpus); ApxuB u COOpHHK - npumepwvi peutenuss 240 3anad;
TectupoBanue (2 MaJeHBKUX TeCTa C OTBeTaMM); Tpuronomerpus (0OCHOBHBIE (opMyJIbl, TabmuIEl bpaguca u ap.) [lomomns B pemeHun 3a1a4 mo
reoMeTpun (MOKHO MPUCIATH 3aaqy A7 pelIeHus ) U Ap.

bymath.net - "Bcst anemenrtaphast matremaruka" Cpeassist MaTrematnieckas Mutepaer-mkona. Temsl: Apudmernka, Anredpa, ['eomerpus,
Tpuronomerpus, @ynkuuu u rpaduku, OCHOBBI aHanu3a, MHoxkecTBa, BeposTHOCTh, AHanuTH4YecKkas reoMeTpus. Bce TeMbl coaep:kaT MHOXKECTBO
MIPUMEPOB C PEIICHUSMU.

school.msu.ru - mKoJIbHBIA KOHCYJIBTAMOHHBIHN caiiT "Maremaruka" ayist “HGOPMAIIMOHHON MOICPKKH YUUuTeNel U yueHUKoB. Paznen "M30panHbie
3amaun” - school.msu.ru . Hekoropsie He TprBHaNbHBIC 3a1aun 10 Anrebpe, [lnanumerpun, Crepeomerpun, TpuroHoMeTpruu - HOAPOOHO
paccmatpuBaercs ux pemrenue. Martepuanst 2006 roaa.

school.msu.ru - crates "Havana MaTeMaTH4ecKoro aHajamusa B cpeaHeii (6a3oBoit) mkosne" yacts 1 u school.msu.ru gacts 2.

math.ru - caitir Math.ru, yapeaurens - MIITHMO. Ha caiite - ouens npunnudas bubnuoreka (nyuqrre, uem Ha MITHMO); 3agaun - mpocTo cChljika Ha
apyroii mpoektr MITHMO problems.ru u na caiit zaba.ru - Marem. onmuMIuaipl; YUUTeNnbCKas - MEPEYHHU, TOCTAHOBIICHHS, CTAHIAPTHI.

college.ru - pazmen "OtkpbiToro Koyutemka'" - "Maremaruka'. Brirouaer npekpacHO WILTIOCTPUPOBaHHbIC yaeOHukH: "Anreopa 2.6", "IlnanumeTrpus
2.5", "Crepeomertpus 2.5", "dyHkuuu u rpapukn” (4711 OTKPHITUS PELISHHS] UITH 10Ka3aTeIbCTBA UCIIOIb30BaTh JIEBYIO KHOIMKY MBIIIKH). Paznen
"Mogenu" (paznuuHble GUTYPHI U UX TTOCTPOCHHUE).

kvant.mccme.ru - Hayuno-momysspHbiii pusuko-mMaTeMatuaeckuii sxkypHan "Ksant" Crarbu, 3a1a4u ¢ pEIICHUSIMH, aOUTypHEHTaM, OJIMMITHA/IBI.
Kaneitnockon "Ksanta"; [llkosna B "KBanre". [1o cTpanuiiam mkoiabHbIX yU€OHUKOB (MaTeMaTuka). MaremaTHUeCcKUil Kpy»KOK. Y 100HO
BOCIIOJIb30BaThes "'YKa3aTeneM MaTepuaioB o maremaruke'" kvant.mccme.ru


http://medianet.yartel.ru/medianet/guide/resourse.shtml
http://kolmogorov.pms.ru/
http://mathem.by.ru/index.html
http://comp-science.narod.ru/didakt.html
http://www.nsk.fio.ru/works/014/group3/modul10.htm
http://geometr.info/
http://www.neive.by.ru/
http://www.bymath.net/
http://school.msu.ru/
http://school.msu.ru/content/section/4/73/
http://school.msu.ru/content/view/58/1/
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potential.org.ru - "Tlotenuuan" - 0Opa3oBaTeIbHBIN JKypHAII JIJIs1 CTAPIICKIACCHUKOB U yuuTesen. Pa3aen "Maremaruka".

mathnet.spb.ru - metoauueckue marepuansl, aBrop ['ymun [1./1.: YpaBHeHuUs 1 HEpaBEHCTBA ¢ MOAYeM.; Iloka3arenbHbIC ypaBHCHHS U HEPABCHCTBA. ;
Marepuaiibl BCTYNUTENBHBIX 9K3aMEHOB 10 MaTeMatuke.; Hekpacos B.b. Brrunciienue paccTosiHU U yTII0B.

bobych.ru - Anre6pa. 'eomerpus. Tpuronomerpusi. (3eKTpOHHbBIC yueOHUKH HA BoObI4.py. UnTaTh pasaenamu, CKayaTh BCe cpa3y HEllb3s)

shevkin.ru - mpoekt "Maremaruka. lllkona. Byaymee". Caldt yuutes

MaTeMaTHKH, KaH[. [IeJaror. HayK, aBTopa yueOHUKOB U rocoouit o marematuke LlleBkuna A.B. Ha caiiTe - MHOXECTBO aKTyaJIbHBIX CTaTeH,
Koncynpranum, [lonesnsie coBetsl, 0 moaroroske k EI'D u ap.

graphfunk.narod.ru - "I'paduku Gpyrkimii" HeGoblioi callT B HOMOIIIb MIKOJIBHUKY, U3ydaromeMy rpaduku QyHKIU: onpeneeHus, IPUMEpHI,
3a/Ia4HUK.

courier.com.ru - "Urpa B o0y4enue maremaruke". COOpHUK HecTaHaapTHBIX 3a1a4. FO.A.I'a3koB. (apudmernka, anredpa, reomerpusi, husuka). Jst
YUHTEIIEH.

comp-science.narod.ru - Yuurtensam uHbOpPMATHKH U MATEMATHKH U UX JFO003HATEIBHBIM YUCHUKAM (IUIaKTHIECKHE MaTepPHaIbl 10 HHpOpMaTHKe U
MaTeMaTHKe).

etudes.ru - caiit "Matemaruueckue 3Tio/ip1" Ha caiiTe mpecTaBiieHbl 3TIO/IbI, BBITOJIHEHHBIC C HCIOIb30BAaHHEM COBPEMEHHOMN KoMIbioTepHoH 3 D-
rpaduKy, yBJIEKaTEIbHO U HHTEPECHO PACcCKa3bIBAIOIIME O MATEMAaTHKE U €€ MPUIIOKEHUSIX

methmath.chat.ru - Meronuka npenonaBanus marematuku. Tembl: MccenoBanue Gpynkuuii, TpuroHomerpuieckue HepaBeHCTBa, [IpeoOpa3oBaHus
rpadukoB. Ectb Tectsl quist 7, 10 u 11kt

courier.com.ru - s yuuteneit. "[loypounoe mianupoBanue yueOHoro marepuaia mo matemaruke" M. K.Baprasckwuii. (reometpus 9xit., 10ki1.,
anreOpa u mMat. ananu3 11ki., MaTematuka 11xi1.)
http://www.uroki.net

UROKI.NET - 310 orpomMHO€ KOJ1-BO MMOYPOYHBIX, KaJIEHAAPHBIX, TEMATHYECKUX IIJIAHOB, pa3padOTOK OTKPHITHIX YPOKOB, KIIACCHBIX YaCOB, KOHCIIEKTOB
YPOKOB, CIICHapHEB MIKOJBHBIX U BHEIIKOJIBHBIX MEPONPUATHI. Bc€ mis yautens.

['azera «Marematuka» M3narensckoro goma «IlepBoe ceHTAOps» http://mat.1september.ru



http://potential.org.ru/bin/view/Math/WebHome
http://www.mathnet.spb.ru/texts.htm
http://bobych.ru/lection/matemat/
http://www.shevkin.ru/
http://graphfunk.narod.ru/
http://www.courier.com.ru/co_1/co_1/0br.htm
http://comp-science.narod.ru/
http://www.etudes.ru/index.php
http://methmath.chat.ru/
http://www.courier.com.ru/co_5/co_5/0mat.htm
http://mat.1september.ru/

MaremaTtuka B OTKPBITOM KOJUIEIKE

Math.ru: Maremarrka 1 oOpa3oBaHue

MOCKOBCKHUH IIEHTP HEMPEPBHIBHOTO MaTeMaTndeckoro oopazosanus (MIIHMO)
Allmath.ru — Bcs MaTeMaTHKa B OJJHOM MecTe

EqWorld: Mup Marematnueckux ypaBHEHUN

Bces snemenrtapnast marematuka: CpefHsis MaTeMaTudyeckasi HHTepHET-11KoJIa
Exponenta.ru: o6pa3oBarenbHbli MAaTEMATUYECKUIN CalT

I'eomerprueckumii mopran

I'padpuku byHKIMI

JunakTuueckue MaTepuaisl Mo HHGOpPMATUKE U MaTEMATHKE

Juckpernas MaTemaTrka: aropuTmsl (mpoekt Computer Algorithm Tutor)
EI'D no maremaruke: MOArOTOBKA K TECTUPOBAHUIO

3amaun 1Mo reoMeTpuu: NHPOPMAIMOHHO-TIONCKOBAsI CUCTEMA

3aI[aLIHI/IK JJIA TIOATOTOBKHU K OJIMMITHAJ]aM 110 MaTCMaTUKE

3aHuMaTenbHas MaTeMaTHKa — IIKOJIBHUKAM (OJ'II/IMHI/IaI[I)I, HI'PbI, KOHKYPCHI 11O MaTeMaTI/IKC)

WNuTtepuer-npoekT «3agaun»

ITIOJIBI

Maremaruka on-line: cripaBoyHas HH(OpMaIys B IOMOILb CTYICHTY
Maremaruka B OMOIIb HIKOJIBHUKY U CTYACHTY (TecThl IO MaTtemaTrke online)
Maremaruka Jyist TOCTYMAIOIINX B BY3bI

Maremaruka: KoHCyIbTallMOHHBIN HEHTP NIPENOAABATENEH U BHITYCKHUKOB MI'Y

http://www.mathematics.ru

http://www.math.ru

http://www.mccme.ru

http://www.allmath.ru

http://eqgworld.ipmnet.ru

http://www.bymath.net

http://www.exponenta.ru

http://www.neive.by.ru

http://graphfunk.narod.ru

http://comp-science.narod.ru

http://rain.ifmo.ru/cat/

http://www.uztest.ru

http://zadachi.mccme.ru

http://tasks.ceemat.ru

http://www.math-on-line.com

http://www.problems.ru

http://www.etudes.ru

http://www.mathem.hl.ru

http://www.mathtest.ru

http://www.matematika.agava.ru

http://school.msu.ru



http://www.mathematics.ru/
http://www.math.ru/
http://www.mccme.ru/
http://www.allmath.ru/
http://eqworld.ipmnet.ru/
http://www.bymath.net/
http://www.exponenta.ru/
http://www.neive.by.ru/
http://graphfunk.narod.ru/
http://comp-science.narod.ru/
http://rain.ifmo.ru/cat/
http://www.uztest.ru/
http://zadachi.mccme.ru/
http://tasks.ceemat.ru/
http://www.math-on-line.com/
http://www.problems.ru/
http://www.etudes.ru/
http://www.mathem.h1.ru/
http://www.mathtest.ru/
http://www.matematika.agava.ru/
http://school.msu.ru/

MaremaTrKa ¥ IpOrpaMMHPOBaHUE http://www.mathprog.narod.ru

MaremaTHuecKie OJIMMIHNAJIBI U OJMMITHA/IHBIC 33]]a91 http://www.zaba.ru
MesxayHapoIHbI MaTeMaTHYeCKuil KOHKypc «KeHrypy» http://www.kenguru.sp.ru
Merouka npernojaBaHusl MAaTeMaTHKH http://methmath.chat.ru
MockoBcKasi MaTEMaTUYECKast OJMMITHAA IIIKOJIbHUKOB /http://olvmpiads.mccme.ru/mmo
Peme6nuk.Ru: Briciasi MareMaTka U 5JKOHOMETPHUKA — 3a7a49H, PEIICHUS http://www.reshebnik.ru

CaiiT anemenTapHoi MaremaTuku JImutpus ['ymunna http://www.mathnet.spb.ru

Typaup roponos — MexyHapoaHas MaTteMaTUYeCcKas OJMMIIMAAA IS [KOJIbHUKOB http://www.turgor.ru



http://www.mathprog.narod.ru/
http://www.zaba.ru/
http://www.kenguru.sp.ru/
http://methmath.chat.ru/
http://olympiads.mccme.ru/mmo/
http://olympiads.mccme.ru/mmo/
http://www.reshebnik.ru/
http://www.mathnet.spb.ru/
http://www.turgor.ru/

TexHuuyeckue cpeacTBa 00y4eHHUs

HoytOyxk

ObopynoBanue kiaacca:

[xad mist yaeOHHUKOB

Croun yunrenbckuit

VYdeHnYecKrue OJHOMECTHBIC TAPTHI (B COOTBETCTBUU C CAHUTAPHO-TUTHEHUYECKUMHU HOPMaMH )

YuyeOHO-IpaKkTHUYeCKOe U Y1eOHO-/1a00paTOPHOE 000py/iI0BaHHE

Jlocka MaruutHas

KoMmiekT uepTe:KHbIX HHCTPYMEHTOB (KJIACCHBIX U pa3/IaTOYHBIX): IMHEHKA, TpaHcopTup, yroibHuk (30°, 60°, 90°), yronbauk (45°, 90°), LUpKyIb.
[T1aHuMeTpUYeCKre U CTEPEOMETPUUYCCKHIE Tela (JIEMOHCTPAIIMOHHBIC U Pa3aTOuHbIE).

KommuiexT nis moaenupoBanus (1iBeTHasi Oymara, KapToH, KJIei, HOKHULIBI, TTACTUIINH).

Pexomenayemsbie TemMbl pedpepaToB, IPOeKTOB

. AGCOIOTHAs M OTHOCUTEIbHAS OIPEIIHOCTH
. CranpapTHBII BUJ yucaa

. Marungeckne KBaaparTsl

. ConpskeHHBIE YKCIa

. Onpenenurenu

. Pemenune cucrem meronom ['aycca

. Pemienne cucrem meronom Kpamepa

. MaTemaTuka 1 S5KOHOMHKA

. PUCYHKM Ha KOOpMHATHOM INIOCKOCTH

10. Pemienne ypaBHEHMI 1 HEPABEHCTB C MOJYJIEM.
11. MaremaTrka B XUMHH.

O 0 1IN DN B W —



KOHTpOJILHO-H3MepHTeJILHLIe MaTepHuaJbl
Konmponvnaa paboma Nel no meme «Ilpeodpazosanue svipasrcenuit)

Bapuanm 1
1. Haiinure 3Ha4YeHHE BeIpaKeHUS 6X - 8Y, rpu X = 2/ 3,y= 5/ 8.
2. CpaBHuTte 3HaueHus BoipakeHui -0,8X - 1 u 0,8X - 1 npu X = 6.
3. YopocTuTte BbIpayKeHUE:
a)2x-3y-11x+8y;0) 5(2a+ 1) - 3; B) 14x - (X - 1) + (2x + 6).
4. YpocTuTe BBIPAXKCHUE M HAHJINUTE €ro 3HAYCHUE:
-4 (2,5a-1,5)+55a—8, mpua=- 2/9.
5. VI3 1ByX TOPOJIOB, PACCTOSIHHE MEXKAY KOTOPBIMH S KM, OJHOBPEMEHHO HaBCTPEUy APYT APYTY BBIEXAIIN JIETKOBOM aBTOMOOWIIb M TPY30BHK U
BCTpEeTUIUCH uepe3 t 4. CKopocTh JIETKOBOTO aBTOMOOMIIs V KM/4. HalimuTe ckopocTh rpy3oBuka. OTBeThTe Ha Bompoc 3anaqn, ecau S = 200, t = 2, v = 60.
6. Packpoiite ckooku: 3X - (5X - (3x - 1)).
Bapuanm 2
1. Haiimute 3Ha4eHne BeIpakeHust 16a + 2y, npu a = 1/ 8,y=- 1/ 6.
2. CpaBuure 3HaueHus Boipaxkennid 2 + 0,3an 2 - 0,3a, mpu a=- 9.
3. YnpocTtuTte BblpaskeHHe:
a)Sa+7b-2a-8b;6)3 (4x+2)-5;8)20b-(b-3)+(3b-10).
4. YupocTuTe BBIPAKEHHUE U HalIUTE €r0 3HAYCHHE:
-6 (0,5x - 1,5) - 4,5x — 8, mpu x = 2/3.
5. 13 AByX ropoJi0B OJIHOBPEMEHHO HAaBCTpeuy APYTr APYry BbleXald aBTOMOOWJIb U MOTOLMKI M BCTpeTwiuch depe3 t u. Haiinure paccrosiHre Mexay
ropoJIaMH, €CITH CKOPOCTh aBTOMOOWIIS V1 KM/4, @ CKOPOCTh MOTOIMKA Vo, KM/4. OTBEThTE Ha Bompoc 3aaaqn, ecnu: t = 3, v; = 80, v, = 60.

6. Packpoiite ckobku: 2p - (3p - (2p - ¢)).



Koumponvnasa paooma Ne2 no meme «Ypasnenus c 00H0il nepemeHHon»

Bapuanm 1

* 1. Peute ypaBHeHue:

1
a) §X212; B) 5x -4,5=3x+2,5;

r) 2X - (6x - 5) = 45.
0) 6x - 10,2 =0;

* 2. Tans B mIKOJIy CHavYaJia €T Ha aBTOOYCe, a MOTOM HJIET NelmKoM. Best mopora y Hee 3aHuMaeT 26 MuH. Vet oHa Ha 6 MUH JOJIbIIE, YeM €/IeT Ha
aBToOyce. CKOJIbKO MUHYT OHA €JIeT Ha aBTo0yce?

3. B 1Byx capasix CJI0XEeHO CEeHO, MPUYEM B IIEPBOM capae ceHa B 3 paza Oodblie, ueMm Bo BTopoM. [lociie Toro kak u3 nepporo capas yse3nu 20 T ceHa, a
BO BTOpo# npuse3iu 10 T, B 000ux capasix ceHa cTajio NopoBHY. CKOJIBKO BCEIO TOHH CE€Ha ObUIO B IBYX capasix NepBOHAYAIbHO?

4. Pemute ypaBuenue 7x - (x + 3) =3 (2x - 1).

Bapuanm 2
* 1. Pemure ypaBHEHHE:
2) lx:18; B) 6x - 0,8 = 3x + 2,2;
6 r)5x-(7x+7)=9.

0) 7x+11,9=0;

* 2. Yacte mytu B 600 KM TYpHCT MpoOJETEN HA camMojeTe, a 4acTh Ipoexan Ha aBToOyce. Ha camonere oH mpopenan myth, B 9 pa3 OonbIwii, 4eM Ha
aBToOyce. CKONBKO KHJIOMETPOB TYpPHUCT Mpoexai Ha aBToOyce?

3. Ha ogHom ydactke ObLIO B 5 pa3 OoJblie CaXEHIIEB CMOPOJIMHBI, YeM Ha ApyroM. Ilocie Toro xak ¢ mepBoro ydactka yBe3nu 50 cakeHIeB, a Ha

BTOpOil mocaauinu emie 90, Ha 000MX ydacTKax Ca’keHIEB CTaJI0 MOPOBHY. CKOJIBKO BCETO CaXKEHIIEB ObLIIO HA JABYX y4acTKaxX IepBOHAYaIbHO?

4. Pemute ypaBHeHHE 6x - (2x - 5) =2 (2x + 4)

Koumponvnasa paooma Ne3 no meme «/luneitnaa ¢pynxuyusn



Bapuanm 1
* 1. ®ynkius 3apana popmyioit y = 6x + 19. Onpenenure:
a) 3HaueHue y, ecimm x = 0,5;
0) 3HaUeHue x, Mpu KoTopoMm y = 1,
B) MPOXOIUT jiu rpaduk GyHKIuu yepes Touky A (-2; 7).
» 2. a) [locrpoiite rpaduk GyHkiuu y = 2x - 4.
0) YkaxuTe ¢ moMonipio rpaduika, 4emy paBHO 3HaueHue y, mpu x = 1,5.
* 3. B o11HO¥ ¥ TO#1 e cUCTeMe KOOpIMHAT MOCTpoiiTe rpaduku GyHKIMiL: a) y = -2x; 0) y = 3.
4. Haiinute KOOPIMHATHI TOUKH TIepecedeHust rpagukoB GyHKImid y=47x - 37 u y = -13x + 23.

5. 3anaiite popmynoii TMHEHHYIO QYHKIUIO, TpaduK KOTOPOil mapaieneH npsiMoi y = 3x - 7 1 IPOXOUT Yyepe3 Hayauo KOOpAUHAT.

Bapuanm 2
* 1. ®ynkuus 3aaa1a popmyinoit y = 4x - 30. Onpenenure:
a) 3HAUEHUE ), €CNU X = -2,5;
0) 3HaYCHHE X, IPU KOTOPOM y = -0;
B) IPOXOUT Jiu Tpaduk GpyHKIMH yepe3 Touky B (7; -3).
* 2. a) [loctpoiite rpaduk pyHkuuu y = -3x + 3.
0) Ykaxure ¢ moMoIpio rpaduka, Mpu KaKoM 3HaY€HUH X 3HaY€HHE ) PaBHO 6.
* 3. B o11HOI ¥ TO#1 e cucTeMe KOOpIUHAT MocTpoiiTe rpaduku GpyHkiwmii: a) y = 0,5x; 6) y = -4.
4. Haiimire KOOpMHATHI TOUKH MTepecedeHns rpadukoB GyHkiwmii y=-38x + 15 u y = -21x - 36.

5. 3apgaiite popmyIoil TuHEHHY0 QYHKIHIO, rpaduK KOTOPOi napasuieneH npsaMoii y = -5x + 8 ¥ MpOXOAUT yepe3 Hayajio KOOpANUHAT.

Koumponvnasa paooma Ned no meme «Cmenensv ¢ HamypanbHvimM ROKA3amenem»



Bapuanm 1

* 1. HaliguTe 3HaueHue BoIpakeHus 1 - 5x?, pu x = -4.
* 2. BeinosiHuTe 1EUCTBUS:
a)y +y% 6) v 1y° ) ()% 1) (20)".
« 3. Vipocrurte Bolpaskenue: a) -2ab’ ¢ 3a” « b*: 6) (- 2a°b?)°.
* 4. IToctpoiite rpaduk GyHKIHUH ) = x°. C IOMOLLBIO rpaduka onpeaenure 3Hadenue y npu x = 1,5; x = -1,5.
25% x 5°

50

5. Beruucnure:

2 1 5
6. YIIpocTuTe BHIpaKEHHE: a) 2§ x? y8- (— 15 xy3j 6) X" 2exd e x,

Bapuanm 2
) , 1
* 1. Haiinure 3HaueHue BeIpaskeHus -9p°, mpu p = - g :

« 2. Bemonaure neiictust: a) ¢ » ¢ 6) ¢ : % B) (¢%)% 1) (3¢)°.
* 3. YopocTute BhIpaKEHHE: Q) -4x5y2 . 3xy4; 0) (3x2y3)2.
« 4. octpoiite rpaduk GpyHKIMHU y = x°. C HOMOLIBIO rpaduka (yHKIUH OIPEIEITHTE, IPH KAKHX 3HAYCHHUSIX X 3HAYCHHE Y PABHO 4.
3% x 27
81

5. Beruncnure:

3 2
6. YIpOCTHTE BHIPAKECHHE: a) 3? x> yG . (— 2% x5y) :0) @) a™



Koumponvnana paooma Ne5 no meme «Cymma, paznocmov MHO20UEHO8)
Bapuanm 1
* 1. Beimosinute neicTBUS:
a) (3a - 4ax + 2) - (11a - 14ax); 6) 3y (° + 1).
2. Beigecure o0l MHOXKUTEID 38 CKOOKH:
a) 10ab - 15b% 6) 184> + 64°.
* 3. Pemnre ypaBHenue 9x - 6 (x - 1) =5 (x + 2).
* 4. [Taccaxupckuii moe3[ 3a 4 4 MpoIesn Takoe K€ pacCTOsTHNE, Kakoe TOBAPHBIH 3a 6 4. HaliuTe CKOpPOCTh MaccaKupCKOro Mmoe3 ia, €CJiM U3BECTHO, YTO
CKOPOCTh TOBapHOTO Ha 20 KM/4 MEHBIIIE.
3x-1 x 5-X
6 3 9

6. Ypoctute Boipaxkenue 2a (a +b-c¢)—2b(a-b-¢) +2c(a-b + o).

5. Pemure ypaBHeHUE

Bapuanm 2
* 1. BeimosinuTE AEHCTBUS:
a) (2a* - 3a + 1) - (7d” - 5q); 6) 3x (4x° - x).
* 2. BeiHecuTe 001 MHOXKHUTENb 38 CKOOKH:
a) 2xy - 30)%; 6) 8b* + 2b°.
* 3. Pemnre ypaBuenue 7 - 4 (3x-1) =5 (1 - 2x).
* 4. B 1tpex mecthix kiaccax 91 yuenuk. B 6 «A» Ha 2 yueHuka MeHblie, 4eM B 6 «b», a B 6 «B» Ha 3 yuenuka Goibiie, ueM B 6 «by. Ckonbko

yqaluxcs B KaXI0M Kiacce?

Xx-1 5-x 3X
5. Pemnre ypaBHeHUE = T + Z .

6. Yupoctute Beipaxkenue 3x (x +y +c¢) -3y (x-y-c¢)-3c (x +y-c).



Konumponvnas paboma Ne6 no meme «Ilpoussedenue MmHO20U1€HO08)

Bapuanm 1
* 1. BoinosiHUTE YMHOXKEHHE:
a)(c+2)(c-3); 0) 2a-1)(Ba+4), B) (5x - 2y) (4x - y); 1) (a-2) (@* - 3a +6).
* 2. Pa3yioxkuTe Ha MHOKUTEIIU:
a)a (a+3)-2(a+3); 0) ax - ay + 5x - 5y.

3. Ypocrute Beipaxkenue -0,1x (2x° + 6) (5 - 4x9).

4. TIpencTaBbTe MHOTOYIEH B BHJIE [TPOM3BEICHHMS:

a) x> - xy - dx + 4y; 6)ab-ac-bx+cx +c-6.

5. VI3 mpssMOYyTOJILHOTO JIMCTa (haHephl BHIPE3aId KBAJAPATHYIO IUIACTHHKY, [UIS Y€r0 ¢ OJJHOM CTOPOHBI JINCTA (haHephl OTPE3aIH MOJIOCY MMPHHOH 2 CM,

o o o 2
a Cc Apyrou, CoceaHeu, - 3 cMm. Haiigure CTOPOHY IOJYUUBLICTOCS KBaJApara, €CJIM U3BCCTHO, YTO €TI0 IJIOIIaZlb HA 51 cM” MeHbIIIE rjiomaay npsAMoyroJibHUKa.

Bapuanm 2
* 1. BBINOJIHUTE YMHOXKCHHUE:!
a) (a-5) (a-3); 0) (5x +4) (2x - 1); B) (3p + 2¢) (2p + 4¢); r) (6 - 2) (b* + 2b - 3).
* 2. Pa3znoxuTe Ha MHOKUTEIIH:
a)x (x-y) +a(x-y); 0) 2a - 2b + ca - ¢cb.

3. Yopoctute Boipaxkenue 0,5x (4x% - 1) (5x* + 2).

4. IlpencraBpTe MHOTOUJIEH B BUJIE IPOU3BEICHUSA:

a) 2a - ac - 2¢ + ¢ 6) bx + by - x - y - ax - ay.

5. Baccelin umeer npsiMmoyroyibHyio popmy. OnHa U3 ero cTtopoH Ha 6 M Ooinblie Apyroi. OH OKpYKEH JOpOKKOH, mupuHa kotopoit 0,5 m. Haiiaure

o o 2
CTOPOHBIL 6aCCCI/IHa, €CJIM IJIoab OKPYKAOMICH €ro J0POKKHU 15 M.



Koumponvnasa paooma Ne7 no meme «@opmyibl COKPAULEHHO20 YMHOHCCHU)

Bapuanm 1

* 1. IIpeoOpa3yiiTe B MHOTOWICH:

a) (v - 4)% 6) (7x + a)*; B) (5¢ - 1) (5¢ + 1); r) 3a + 2b) (3a - 2b).

« 2. Vipocrure Boipaskenue (a - 9)° - (81 + 2q).

* 3. PasniokuTe Ha MHOXKHTEIH: a) Xx° - 49; 6) 25x% - 10xy + )*.

4. Peumnte ypasuenue (2 - x)° - x (x + 1,5) = 4.

5. Bommouuure geiictsust: a) (4° - 2a) (2a +)°); 6) (3x* +x)% B) (2 +m)* 2 - m).

6. Paznoxure Ha MHOXKHTEIN: a) 4x%Y° - 9a®; 6) 254° - (a + 3)*; B) 27m> + n®.
Bapuanm 2

* 1. [IpeoOpasyiiTe B MHOTOUJIEH:

a) 3a + 4’ 6) 2x-b) B (b+3)(b-3); r) (59 - 2x) (5y + 2x).
« 2. Vripoctute Boipakenue (¢ + b) (¢ - b) - (5¢2 - b?).

« 3. Pasnokute Ha MHOXKUTEIN: a) 25)° - a°; 6) ¢* + 4bc + 4b%.

4. Pemure ypaBHenue 12 - (4 - x)?=x(3-%).

5. Bemonsute aeiictsust: a) (3x + %) (3x - )2); 6) (d* - 6a)%; B) (a-x)? (x + a)

6. Paznoxure Ha MHOXUTEH: a) 1004 - 5 b?; 6) 9x° - (x - 1)% B) x> +)°.

Konumponsnas paboma Ne8 no meme «llpeodpazosanue yenvix eviparxcenuit)



Bapuanm 1

* 1. Ynpocrture BblpaxkeHHE:

a)(x-3)(x-7)-2x (3x-5);

6) 4a (a-2) - (a-4);

B) 2 (m + 1) - 4m.

* 2. Pa3yioxkuTe Ha MHOKUTEIIU:

a) x° - Ox; 6) -5a* - 10ab - 5b.

3. Ypocrure Boipaxenne (12 - 2y)° - V2(y + 3) (v - 3) + 2y (21 + 5).
4. Paznoxxute Ha MHOKHUTEIH:

a) 16x" - 81; 6)x2-x-y2-y.

2
5. JIokakuTe, 94TO BBIpaKeHUe X~ - 4x + 9, mpu T00BIX 3HAYCHUSAX X IPUHUMACT MOJIOKHUTEIHHBIC 3HAUCHHMSL.

Bapuanum 2
* 1. Ypoctute BhIpaKkeHHUE:
a) 2x (x - 3) - 3x (x + 5);
0) (a+7)(a-1)+(a-3);
B) 3 (v + 5)? - 3)°.
* 2. Pa3ioskuTe Ha MHOKUTEIIH:
a) ¢? - 16¢; 6) 3a* - 6ab + 3b°,
3. Ynpocrute Bepaxenue (3a - a?)’ - a® (a - 2) (a + 2) + 2a (7 + 34°).
4. Pa3iokuTe Ha MHOKUTEIIH:
a) 81a" - 1; 6) ) - x* - 6x - 9.
5. JIOKa)XHTe, 4TO BHIPAKEHHE -a° + 4a - 9 MOXKET IPUHIMATb JIIIb OTPHIATEIBHBIC 3HAUCHHSI.

Konumponsnan paboma Ne9 no meme «Cucmemol TUHEUHBIX YPAGHEHUIL)



Bapuanm 1
* 1. Pemite cucremy ypaBHEeHUM
4x +y =3,
{6x -2y=1
2. baHk mpopan mpeanpuHUMarento r-Hy Pasuny 8 oOmmranmii
mo 2000 p. u 3000 p. Cxonbko OONMTanuii KaXJI0T0 HOMUHAIA
Kynui r-H Pa3uH, ecnu 3a Bce obnuranuu 6bu1o 3amiadeHo 19000
p.?
3. Pemute cuctemy ypaBHEHUA
2(3x+2y)+9=4x+21,
{2x+10=3-(6x+5y).
4. Tlpsimast y = kx + b mpoxonut yepe3 touku 4 (3; 8) u B (-4; 1).
Hamnumure ypaBHeHHE 3TOU MPSMOM.

5. BLI}ICHI/ITG, HUMECT JIM pCHICHUC CUCTEMaA
{3x -2y =1,
6x -4y =1.

* 1. Pemnute cucreMy ypaBHEHM

{3x-y=7,
2x + 3y =1.

Bapuanm 2

1
1

* 2. Benocuneauct exan 2 4 1o JiecHou jgopore u 1 4 mo mocce,
Bcero oH npoexai 40 kM. CKopocTh ero Ha mocce Obuta Ha 4 KMm/4
Oospllle, YeM CKOpOCTh Ha JiecHOW Jopore. C Kakoil CKOPOCTBIO
BEJIOCUIIETUCT €XaJl M0 II0CCe, U C KaKOM 110 JIECHOM 10pore?

3. Pemute cucremy ypaBHEHUI

2(3x-y)-5=2x- 3y,

5-(x-2y)=4y+16.

4. Tpsimast y = kX + b mpoxoaut yepe3 Touku 4 (5; 0) u B (-2; 21).
Hanumure ypaBHeHne 3TON MpsAMOil.

5. BersicHMTE, HIMEET U PELIEHUs CUCTEMA U CKOJIBKO:

S5x -y =11,

-10x + 2y = -22.



Hmozosaa konmponsuan paboma no anzeope ¢ 7 knacce

Bapuanm 1
* 1. Ynpocrture BeIpakeHHE:
a) 3a°b * (-5a°b); 6) (2x%)°.
* 2. Pemnre ypaBuenue 3x - 5 (2x + 1) = 3 (3 - 2x).
* 3. Pa3yioxkuTe Ha MHOKUATEIIU:
a) 2xy - 6y%; 6) a° - 4a.
* 4. Tlepumetp tpeyronsauka ABC pasen 50 cm. CtopoHa AB Ha 2 ¢M 0OJIbIIIE CTOPOHBI
BC, a cropona AC B 2 pa3za 6omb1ie croporsl BC. Haiiute cTOpOHBI TPEYTOJIbHUKA.
5. JIokaxxuTe, 4TO BEPHO PaBEHCTBO
(@+c)(@-¢)-b2a-b)-(a-b+c)(a-b-c)=0.
6. Ha rpaduke ¢pyHkmum y = 5x - 8 HAMIUTE TOUKY, AOCIIHCC KOTOPOM IMPOTHUBOIOJIOKHA

ee op/iMHarTe.

Bapuanm 2

* 1. Ynpocrture BelpakeHHE:

a) -2x)°% * 3x°)°; 6) (-4ab*)?.

* 2. Pemmre ypaBHenue 4 (1 - 5x) =9 - 3 (6x - 5).

* 3. Pa3noxuTe Ha MHOKUTEIH:

a) a’b - ab?; 6) 9x - x°.

* 4. Typuct npomren 50 kM 3a 3 naust. Bo BTOpo# neHpb oH npomien Ha 10 KM MeHbIIIe, YeM
B TIEPBBIN JIeHb, U Ha 5 KM Oombiie, yeM B TpeTuid. CKOJNBKO KUIOMETPOB MPOXOIUT TYPUCT
Ka)KIbIN IeHb?

5. JlokaxuTe, 94TO IIPH JTFOOBIX 3HAYCHUSX IEPEMEHHBIX BEPHO PABEHCTBO

- &+y)-(a-x+y)(a-x-y)-a(2x-a)=0.

6. Ha rpaduxe ¢ynkuum y = 3x + 8 HaliguTe TOUKy, aOCIEicca KOTOpPOW paBHa ee

opAUHATE.



