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IHosicHuTEeILHAA 3aIIHCKA

Cmpyxkmypa npocpammbi

1. IosicHuTeJIbHASA 3aIIMCKA, B KOTOPOH KOHKPETU3UPYIOTCS O0IKME 11€IH OCHOBHOTO
o01iero o0pa3oBaHus 110 MaTEMATUKE, NAETCA XapaKTepUCTHKA Y4eOHOro Kypca, ero
MECTO B y4€OHOM ILJIaHe, IPUBOJAATCS JINYHOCTHBIE, METAIIPEAMETHBIE U NIPEIMETHbIE
pe3yibTaThl OCBOCHMSI yU€OHOI0 Kypca, INIAHUPYEMbIE PE3YJIbTaThl U3yUEHHUs y4eOHOTro
Kypca.

2. Copaep:xxanue Kypca aaredpbl 7-9 Kiaccos.

3. IlpumMepHoe TeMaTHYeCKOe NJIAHNPOBAHME C OIIPEICICHIEM OCHOBHBIX BUJIOB
y4eOHO! NEATENIbHOCTH YHaLUMHUCS.

4. Y4yeOHO-MeTOAUYeCKOE U MH(OPMAIIMOHHOE OCHAIIlEHHEe 00Pa30BaTeILHOI0
npouecca.

OO0masi XxapakTepuCTHKA NPOTrPaMMBbI

[IporpamMmMa o MareMaTUKe cocTaBiieHa Ha OCHOBE DYyHIaMEHTAIBHOTO s1/Ipa COAEpKaHUS
o0miero oOpa3oBaHus, TPeOOBaHUI K pe3yabTaTaM OCBOCHHUS 00pa30BaTEIbHON POTPAMMBI
OCHOBHOT'O 001IIero 00pa3oBaHus, IPEACTABICHHBIX B (peIepalbHOM roCy1apCTBEHHOM
CTaHJapTe OCHOBHOT'O 001Iero 00pa30BaHus ¢ y4ETOM MPEEMCTBEHHOCTH ¢ IPUMEPHBIMU
IporpaMMaMHu JUIsl Ha4ajabHOro 0011ero oopazoBanus 1o MatemMatuke. B Heil Takke
YUUTBIBAIOTCS IOMUHUPYIOIINE UAeU U nosioxkeHus [Iporpammsl pa3BuTus v (pOpMUPOBaHUS
YHUBEPCAJIbHBIX Y4YeOHBIX JIEHCTBUI JJI1 OCHOBHOI'O 00IIET0 00pa3oBaHusl, KOTOpPhIE
obecreunBarOT POPMUPOBAHUE POCCUICKON IPAKIAHCKOW UICHTHYHOCTH, KOMMYHHUKATUBHBIX
Ka4yeCTB JINYHOCTHU U CIIOCOOCTBYIOT (POPMHUPOBAHUIO KIIFOUEBOM KOMIIETEHIIUH - YMEHUs
VUUmMbCs.

Kypc anredpsi 7-9 xnaccoB siBhsieTcs 0a30BbIM ISl MATEMATHYECKOTO
00pa3oBaHus U Pa3BUTHS IIKOJILHUKOB. ANIreOpandecKkre 3HaHUSI U YMEHHSI HEOOXOIUMBI IS
W3Yy4eHUsl TEOMETPUHU B 7-9 Kitaccax, anreopsl U Hadall MaTeMaTudeckoro ananmsa B 10-11
KJIaccax, a TaKXKe 7151 U3YYEHUS] CMEXHBIX JUCLHUILINH.

[TpakTHveckasi 3HAYUMOCTbH IKOJIBHOTO Kypca anreOpbl 7-9 KIIaCCOB COCTOUT B TOM, YTO
peIMeToOM e€ U3YUeHUs SBISIOTCSA KOTHMUECTBEHHbIE OTHOIICHUS U TIPOIECCHI peaTbHOTO MUPA,
OINUCAaHHBIC MATEMATUNYCCKUMU MOACIIAMU. B COBpeMeHHOM O6III€CTB€ MaTeMaTnu4dcCKasa
MOJIFOTOBKA HE0OX0uMa KaXKIOMy YeIIOBEKY, TaK KaKk MaTeMaTHKa MPUCYTCTBYET BO BCEX
chepax 4eToBEUECKOM eI TEIHHOCTH.

OpHOM U3 OCHOBHBIX I€JIeH 3YUEHUS alNreOphl SIBISIETCS PAa3BUTHE MBILIUICHUS, TIPEKIC
Bcero @opmupoBaHue aOCTPAKTHOTO MBINUICHHS. B mporiecce n3ydeHus anreopsl
dbopMupyeTCs IOTUYECKOE U aITOPUTMUYECKOE MBIIIJICHHUE, & TAKKe TaKHe KauecTBa
MBIIIJIICHUA, KaK CHhJIa U FI/I6KOCTL, KOHCTPYKTI/IBHOCTB 158 KpI/ITI/I'-IHOCTI). 21.]'[5[ agarTanuu B
COBPEMEHHOM MH(OPMAIIMOHHOM OOIIIECTBE BAXKHBIM (PaKTOPOM SIBISETCS (HOPMHUPOBAHHE
MaTEeMaTUYeCKOTO CTUJISI MBITIICHUSI, BKITIOUYAIOIIee B ce0s1 MHIAYKITUIO U IEAYKITHI0, 0000IIeHIE
¥ KOHKPETHU3AIIHNIO, aHAJN3 U CUHTE3, KIACCU(UKAIINIO U CUCTEMATH3AIINIO0, a0CTparupoBaHUE U
AHAJIOTHIO.

OOyuenue anredpe Aa€T BOZMOKHOCTh MIKOJbHUKAM HAYYUTHCS MIIAHUPOBATH CBOIO
JACATCIIbHOCTD, KpHTquCKH OIICHUBATH eé, HpI/IHHMaTB CaMOCTOSATCIIBHBIC peHIeHI/ISI, OTCTAanBaATh
CBOM B3IJISAIBI U YOCKICHHUS.



B mpouiecce n3yuenus anredpsl LIKOJIBHUKHN Y4aTCs U3JIaraTh CBOM MBICIIH SICHO U
MCYEPIBIBAOIIE, TPUOOPETAIOT HABBIKK YETKOTO ¥ TPAMOTHOTO BHITIOJTHEHUS MATEMaTHIECKUX
3anucel, Mpu 3TOM UCIHOIb30BAaHUE MATEMAaTHYECKOTO S3bIKa IMMO3BOJISIET PA3BUBATh Y YUAIIUXCS
rPAaMOTHYIO YCTHYIO U TUCBMEHHYIO PEUb.
3HAKOMCTBO C UCTOpUEH Pa3BUTHUS areOphl Kak HAyKu (GOPMHUPYET y yUalluXCsl MpeACcTaBlIeHUE

00 anreOpe Kak 4acTu 00IIeUETOBEYECKOM KYJIBTYPHI.

3HauNTEeIbHOC BHUMAHUE B H3JI0)KEHHU TEOPETHYECKOTO MaTepuala Kypca yAeseTcs ero
MOTHUBAINH, PACKPBITHIO CYTH OCHOBHBIX MOHITUH, Ui, MeTo10B.. O0ydeHue moCTpoeHO Ha
0aze Teopuy pa3BUBAIOLIEr0 00YYEHHs, YTO JOCTUTACTCSI OCOOCHHOCTSMH U3JIOKECHUS
TCOPCTUUCCKOTO MaTCpUradia U YIIPA)KHCHUAMHA HA CPABHCHUEC, aHAJIN3, BBIACJICHUC I'NTaBHOIO ,
yCTaHOBJICHHE CBsI3EH,, Kilaccupukanuio, 00001menune u cucreMatuzanuo. Ocodbo
AKI[CHTUPYIOTCSI COJICPIKATEIbHOE PACKPBITHE MATEMAaTHUSCKUX MTOHSATHI, TOIKOBAHUE
CYIIHOCTH MaTEMaTHYECKUX METOIOB U 00JIACTH MX NPUMEHEHHSI, IEMOHCTPALIUSI
BO3MOXKHOCTEH MPUMEHEHHUSI TCOPETHYCCKUX 3HAHUHN [UIsl peLICHHs Pa3HOOOPa3HbIX 33/1a4
HPHUKIIATHOTO XapaKTepa, HallpuMep PeLICHHsI TeKCTOBBIX 3a/1a4, JICHSKHBIX U MPOLCHTHBIX
pacu€ToB, yMEHHE I0JIb30BAThCS KOJIMUECTBCHHON HH(OpMALUeH, IPEICTaBICHHO! B
paznuuHoi Gpopme, ymeHue untath rpaduku. Oco3HaHHe 00IIEeTo, CYIECTBEHHOTO SBIISICTCSI
OCHOBHOM 0a30ii JjIs pellieHrs yIpakHeHU. BakHO NMPUBOIUTH A€TaIbHBIC TIOSICHEHUS K
PCILICHUIO TUIIOBBIX YIPaXKHEHUH. DTUM PACKPBIBACTCS CYyTh METOA, MOAX0/a, e IaracTcs
QJITOPUTM WJIM IBPUCTUYECKAS CXEMa PEILICHUS YIIPAXKHEHHUH ONpPe/IeIEHHOrO THIIA.

O01mas xapakTepucTHKA
Kypca aiareopsl B 7-9 kiaccax

Conepxanue Kypca anzeopel B 7-9 xiaccax mpeiCTaBICHO B BUJE CIEAYIONIUX Pa3CiiOB:
«Aaredpa», «HYuca10BbIe MHOXKECTBA», «DYHKIUN», «DJIeMEHTHI NPUKJIATHOM
MaTeMaTHKW», «AJredpa B HCTOPUYECKOM Pa3BUTHN»

Conepskanue pasnuena «Aaredpa» GopMuUpyeT 3HaHUS O MATEMAaTHYECKOM SI3BIKE,
H€06XOI[I/IMI)I€ AJIg pCIICHWA MAaTEMAaTUUCCKUX 3a/iaY, 3a1a4 U3 CMCIKHBIX AVUCHHUILINH, 4 TaKKC
NpaKkTUYEeCKHX 3a/1a4. M3yuenne maTepuana crmocoocTByeT (POPMUPOBAHHIO Y YUAIITHXCS
MaTeMaTHYECKOTO afrmapaTa pelieHus 3a/1a4 ¢ MOMOIIBI0 YpaBHEHUH, CHCTEM YpaBHEHUH U
HEPaBEHCTB.

Marepuai TaHHOTO pa3Jielia MPECTABIEH B aCMEeKTe, CIOCOOCTBYOMEM (HOPMUPOBAHUIO Y
y4aIuxcsi yMEeHUs M0JIb30BaThcs aropuTMamu. CyIIeCTBEHHAst POJIb TIPU STOM OTBOIUTCS
Pa3BHUTHUIO aJITOPUTMHYECKOTO MBIIUICHHS] — BA)KHOW COCTABIISIONICH HHTEIUIEKTYAIbHOTO
pa3BHUTHS YEIIOBEKA.

Coz[epxcaHHe pasaciia «UucJI0BBIE MHOKECTBA» HAIlEJICHO HA MaTeMaTHYECKOE PasBUTUC
yqamuxcs, (I)OpMI/IpOBaHI/IC Y HUX YMCHUSA TOYHO, C)KATO U ACHO HU3JIaraTb MBICJIN B YCTHOﬁ )51
MUCbMEHHOM pcuun. MaTepI/Ian pa3aciia pa3BUBACT MMOHATHE O YUCIIC, KOTOPOC CBA3aHO C
HN3YUCHUEM JleﬁCTBPITeJIBHLIX YHUCCJI.



Llens conepxanus pasaena « OyHKIUW» - TOITYYCHHE NIKOJIBHUKAMHA KOHKPETHBIX 3HAaHUH O
(GyHKIMY KaK BaKHEHIIEH MaTeMaTUYecKOr MOJEITH JUIsl OIIMCAHUS M UCCIIEIOBAHMS ITPOLIECCOB
U SIBJIICHUH OKpYysxatoriero Mupa. COOTBETCTBYIOIIMI ~ MaTepuai cnocoOCTBYET pa3BUTHIO
BOOOpaXEHUS M TBOPUYECKHUX CIIOCOOHOCTEN yJaluxcsi, yMEHHIO HCIIOJIb30BaTh PA3INYHbIC
A3BIKA MaT€MaTHKH (CIOBECHBIM, CUMBOJIMYECKUH, rpaduuecKuii).

Copepxanue pazzena «JjJeMeHThl NIPUKJIATHON MATeMAaTHKN» PACKpPbIBAET IPUKIAJIHOE U
[IPAKTUYECKOE 3HaYEHHE MAaTEMaTUKU B COBPEMEHHOM Mupe. MaTepuai 1aHHOTO pasjiena
CrocoOCTBYeT (POPMUPOBAHUIO YMEHUS IIPEACTABIATh U aHAJTM3UPOBATh PA3IMYHYIO
UH(OPMALNIO, TOHUMAHUIO BEPOSTHOCTHOTO XapaKTepa PealbHbIX 3aBUCUMOCTEH.

Paznen «AJsiredpa B MCTOPHYECKOM Pa3BUTHMY TpeIHA3HAYEH s (OPMUPOBAHUS
IpEeCTaBICHUN O MaTEeMaTHKE KaK YaCTH YeJIOBEUECKON KYJIbTYpbI, JUIsl OOLIEro pa3BUTHS
IIKOJBHHUKOB, CO3AAaHUS KyJIbTYPHO-HCTOPHYECKON Cpebl O0yUCHHUS.

JInuHOCTHBIE, MeTaNpeIMeTHBIE H MIPeIMEeTHbIE Pe3yJIbTAThI
OCBOEHHSI COJIEPIKAHMS Kypca

[TporpaMma no3BoJiieT JOOMBATHCS CIAEAYIOLIUX PE3yJIbTaTOB OCBOEHHS 00pa30BaTeIbHOM
POrpaMMbl OCHOBHOT'O 00IIIET0 0Opa30BaHUS:

JUYHOCHHbIE:

® OTBETCTBEHHOI'O OTHOLUEHHS K YYEHHIO, TOTOBHOCTH U CIIOCOOHOCTH 00y4YaroImuxcs K
CaMOPa3BUTHUIO U CaMOOOPa30BaHUIO HA OCHOBE MOTHUBALIMH K O0YYEHHIO U IO3HAHMIO;

e (dopMHUpPOBaHUSI KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOLIEHWU U COTPYIHUYECTBE
CO CBEpPCTHUKaMH, CTapUIMMM M MIAAMIUMU B 00pa3oBaTelbHOW, y4yeOHO-
HCCIIEI0BATENbCKOM, TBOPUECKON U IPYTUX BUAX IEATEIBHOCTH;

® yMEHMS SICHO, TOUHO, TPAMOTHO M3JIaraTb CBOU MBICII B YCTHOM U MMCbMEHHOW pEYH,
MIOHMMAaTh CMBICII ITOCTABJIIEHHOHN 3aj]aud, BbICTpAauBaTh apryMEHTAlUIO, MPUBOJIUTH
IIPUMEPBI U KOHTPIIPUMEDBI;

® [IEpBOHAYAIILHOTO NMPECTABICHUS O MATEMaTUYECKON HayKe Kak cepe 4eIoBedecKoi
NeSITeNIbHOCTH, 00 ATamnax e€ pa3BUTHsL, O €€ 3HAUMMOCTH JUIsl pa3BUTHS LIUBUIN3ALIUHY,
OCO3HAaHUs BKJIa/la OTEYECTBEHHBIX YUEHBIX B Pa3BUTHE MUPOBOI HayKH, NaTPUOTU3MA,
yBaxkeHHs K OTeuecTBy

® KPUTUYHOCTH MBILIUICHUS, YMEHUS paclo3HaBaTb JIOTUYECKH HEKOPPEKTHBIE
BBICKa3bIBaHUS, OTJIMYATh TUIIOTE3Y OT (paKTa;

® KpPEaTMBHOCTH MBILIUICHUS, NHUIUATUBBI, HAXOJUYMBOCTH, aKTUBHOCTH TPU pEIICHUU
apu(pMeTHYECKUX 3ajay;

® YyMEHHUS KOHTPOJUPOBATh TPOLECC U pe3yiabTaT Y4eOHOH MaTeMaTU4ecKOn
NeSITeNIbHOCTH;

e (opmupoBaHUS CHOCOOHOCTH K SMOIMOHAIBHOMY BOCIPHUSATHIO MaTeMaTHYECKHX
00BEKTOB, 3a/1a4, PELICHUH, pacCyKICHHIA;

mMemanpeomemuuple:
® VyMEHHS CaMOCTOSITENbHO OMpeNesITh IeJId CBOEro OOy4YeHHs, CTaBUTh U
dhopmynupoBaTh IJis ce0s1 HOBBIC 3a/1a4d B yu€0e, pa3BUBaTh MOTHBHI U WHTEPECHI

CBOEH IO3HaBaTEIbHOM ACATCIIBHOCTH,



® CrHOCOOHOCTH CAaMOCTOSITENIbHO IUIAHUPOBATh albTEPHATUBHBIC IYTH JOCTHIKECHUS
1esied, 0CO3HAHHO BbIOMpaTh Hanbosee 3 eKTUBHBIC CIOCOOBI pelIeHus] yUeOHbIX U
MO3HABaTEJIbHBIX 33/1a4;

® yMEHHS OCYHIECTBISATH KOHTPOJIb 10 00pa3ily U BHOCUTh HEOOXOUMBIE KOPPEKTUBBL;

® CrIOCOOHOCTH aJI€KBAaTHO OLICHUBATh IPaBUJIBHOCTh WM OLIMOOYHOCTH BBIIOJIHEHUS
yueOHoil 3ajaun, e€ 00BEKTUBHYIO TPYAHOCTb U COOCTBEHHbIE BO3MOXKHOCTH €€ pelleHUs;

e yMEHHUS YCTaHaBIMBAaTb IPUYMHHO-CIEACTBEHHBIE CBA3U; CTPOUTH  JIOTMYECKHE
paccyX/1eHus, YMO3aKII0UEHHs (MHAYKTUBHbIE, IETYKTUBHBIE U 110 aHAJIOTMH) U BHIBOJIBI;

® YMEHHs CO3/1aBaTh, IPUMEHATHh U NMPEOOpPa30BBIBATh 3HAKOBO-CHUMBOJIMYECKHUE CPENICTBA,
MOJIEJIN M CXEMBbI JUIsl pellieHHs y4eOHBIX U IT03HABATEIbHbIX 33a4;

® pPa3BUTUS CHOCOOHOCTM OPIraHU30BBIBATH YUEOHOE COTPYAHMUYECTBO U COBMECTHYIO
JEeSITeTLHOCTD C YUUTEJIEM U CBEPCTHUKAMHM: OTIPENENATH eI, PACHpeaesTh QyHKINHT U
pOJIM yYaCTHUKOB, B3aMMOJIEHCTBOBAaTh U HAXOAUTh 00OLIMe CrOcOObl PabOThl; yMEHUs
pabotare B rpymre: HaXOAWTh OOIIee PeUIeHHe W pa3pemiath KOH(JIMKTHI Ha OCHOBE
COIJIACOBAaHUS MO3UIMHA M ydéTa HMHTEpPECOB; CIyllaTh MapTHEPA; (OPMYJINPOBaTh,
apryMeHTHpOBAaTh U OTCTauBaTh CBOE MHEHHUE;

e (opMupoBaHHus Y4eOHOH U OOMIETIONB30BATEIIBCKOW KOMIIETGHTHOCTH B 00acTH
UCIIOJIb30BaHUS MH(POPMAITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH (UKT-
KOMIIETEHTHOCTEH);

® [ICPBOHAYAJIBHOIO IMpPEACTaBICHUA 00 HIesIX M O MEeToJaX MAaTeMaTUKU Kak 00
YHHUBEPCAIbHOM SI3bIKE HAYKU U TEXHUKU;

® Da3BUTHUS CIIOCOOHOCTH BUAETh MAaTEMaTHUECKYIO 3a7ady B APYTUX JUCUUIUIMHAX, B
OKpYXKaroIlle! KU3HU;

® YMEHMs HaXOJIUTh B Pa3IMYHBIX UCTOUYHUKAX MH(POPMALHIO, HEOOXOAUMYIO Ui pEeIIeHUs
MaTeMaTHYECKUX MPOOJIeM, U TIPEACTABIATh €€ B MOHATHOW (hopMe; MPUHUMATh pEIIeHUE
B YCJIOBUSX HENOJIHON U N30BITOYHOM, TOUHON U BEPOSITHOCTHOM MH(pOpMaLuy;

® YyMEHMs MOHHMMAaTh U HCIOJIb30BaTh MAaTEMAaTUYECKUE CPEACTBA HArSIHOCTU (PUCYHKH,
YEepTEeXKH, CXEMBI U JIp.) Ul WIUTIOCTPALIUH, UHTEpIIpETallK, apryMEHTalluu;

® YMEHUS BBIIBUTaTh TUIIOTE3bI IPU PEIICHUH YUeOHBIX 33a4 U TOHUMaHU HE00X0JUMOCTH
UX NIPOBEPKH;

® [IOHMMAaHHUS CYIIHOCTH aJIrOPUTMUYECKUX NPEANUCAHUM W YMEHMs JEHCTBOBAaTH B
COOTBETCTBUHU C MPEAJIOKEHHBIM aJITOPUTMOM;

® YMEHHUS CAMOCTOATEIbHO CTaBUTH 1I€JIM, BEIOUPATh U CO3JaBaTh aITOPUTMBI JIJIsl PELLICHUS
y4eOHBIX MaTEMAaTUYECKUX MPOOIIEM;

® CIOCOOHOCTH IUIAHUPOBATH U OCYLIECTBIIATH JI€ATEIbHOCTh, HAPABICHHYIO HA pEIICHHE
3a/1a4 UCCIIEI0BATENBCKOTO XapaKTepa;

npeomemmuvie:

® 0CO3HaHUE 3HAYEHUSI MaTEMaTHKH JJIs TOBCEITHEBHOM JKU3HU YEIIOBEKa;
® TIpEJICTaBJICHUS O MaTEMaTHYECKON HayKe Kak cepe MaTeMaTH4eCKO! AesITeIbHOCTH, 00
JTanax e€ pa3BUTHsL, O €€ 3HAUMMOCTH JJIs Pa3BUTHUS LIUBUIIM3ALINY;

e yMeHHs paboTaTh ¢ MATEMAaTUYECKUM TEKCTOM (CTPYKTYPHPOBAHUE, U3BJICUCHHE
Heo0xouMoi nH(OPMALINK), TOYHO ¥ TPAMOTHO BBIPaXKaTh CBOU MBICITU B YCTHOU U
MMUCHbMEHHOU peYH, MPUMEHSISI MAaTEMaTHIECKYIO TEPMUHOJIOTHIO U CHMBOJIHKY, UC-
M0JIb30BATh Pa3JIMYHBIC A3bIKK MATEMATUKH (CIIOBECHBIN, CHMBOJIMYECKUH,
rpauvecKuii), pa3BUTHS CIIOCOOHOCTH 0OOCHOBBIBATH CYK/ICHHUS, POBOIUTH
KJIacCU(UKAILIUIO;



e BiaJeHUs 6a30BBIM MOHITUWHBIM aIapaToM: UMETh MPECTABICHUE O YHCIIE, IPOoH,
MPOLIeHTaX, 00 OCHOBHBIX T€OMETPUUYECKUX 00BEKTaxX (TOUKa, MpsiMasi, IOMaHasi, yroJl,
MHOTOYT'OJIbHUK, MHOTOTPaHHHUK, KPYT, OKPY>KHOCTb, 1I1ap, cdepa u mnp.), GopMUpOBaHUs
MPEACTABICHUHN O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEAIbHOM MHUPE U Pa3IMYHbIX
croco0ax uX U3y4eHUs;

® JIPpaKTHYC€CKH 3HAYMMBIC MAaTEMAaTUYCCKUC YMCHUS U HABBIKU, UX IIPUMCHCHHUE K
PCHICHUIO MATCMATHUYCCKUX U HCMATCMATUYCCKUX 3a/lav, NPCAIIOIararonmue yMCeHuUs:

® BLIIIOJHATH BBIYUCIICHUA C HATYPAJIbHBIMH YUCJIAMHU, OOBIKHOBEHHBIMH U JACCATUYHBIMHA
,Z[pO65[MI/I IMOJIOKUTECJIBHBIMHA U OTPHULATCIbHBIMU YU CIIAMMU,

e pemiaTh TEKCTOBBIE 33/1a4U apu(PMETHUECKUM CIIOCOOOM U € TOMOUIbIO ypaBHEHU;

e u300paxarh (pUrypsl Ha IIOCKOCTH;

® JICMOJb30BaTh T€OMETPUUECKHIT «SI3bIK) JIJISl ONKUCAHUS IPEIMETOB OKPYKAIOILIETO MHUPA;
® U3MEPATH JUIMHBI OTPE3KOB, BEIMYMHBI YIIIOB, BEIYUCISTH ILIOMAAN U 00BEMBI (hUTYD

® pacro3HaBaTh M N300pakaTh paBHBIC © CAMMETPHYHBIC (PUTYPHI;

® TIPOBOAMTH HECIOKHBIE MPAKTHUECKUE BHIYHUCIICHHUS C MPOLIEHTAMH, UCIIOIB30BATh
MPUKUKY U OLICHKY;

® BBINOJHATH HEOOXOIUMBIE U3MEPEHUS;

® HCIOJB30BaTh OYKBEHHYIO CUMBOJIMKY AJIS 3alUCH OOINX YTBEPKACHUU, HopMy,
BBIPAKECHU, YPABHEHU;

® CTPOUTH Ha KOOPJMWHATHOM IIIOCKOCTH TOYKH IO 33JJaHHBIM KOOPAMHATAM, OTIPEIENIATh
KOOPJMHATHI TOYCK;

® YNUTaTh U UCIOJIH30BaTh UH(POPMALIHIO, IPEACTABICHHYIO B BUJIE TAOIHIIbI, IUATPAMMBI
(cronbuaroil um KpyroBoi), B rpagueckoM BUJE;

e pelaTh NpocTeline KOMOMHATOPHBIE 33]a4K 11epeOOpOM BO3MOKHBIX BAPHAHTOB.

MecTo Kypca ajaredpsl B y4eGHOM NJIaHe

basucHeiii yueOHBIN (0Opa3oBaTeNbHBIN) TUTAH Ha M3ydeHHe anredpsl B 7-9 kimaccax
OCHOBHOHM MIKOJBI OTBOAWUT 3 Y4eOHBIX 4YAacOB B HENENI0O B TEUEHHE KaKIOro roja
oOyuenus, Bcero 306 gacos

[Inanupyemble pe3y/bTaThbl H3yYeHHUs aaredpnl B 7-9 Kiaaccax

AJI'EBPAMYECKUE BBIPAXKEHW A

Bbmycmum Haywumcs:

® ONEpPHUPOBATH MOHATHUSAMH «TOXKIECTBO», «TOXKAECTBEHHBIE MIPEOOPA30OBAHMS», PEIIATh
3a7jauy, cojieprkaiue OyKBEeHHbIE JaHHbIE, PA00TaTh ¢ (OPMYIAMH;

e ONEepUPOBATh MOHATHEM KBaJIPATHOTO KOPHS, IPUMEHSATH €0 B BEIUUCIICHUSX;

®  BBINOJHATH NPe0OpPa30BaHMsl BHIPAXKEHUH, COIEPKAIINX CTENEHHU C LIETBIMU
NoKa3aTessIMM U KBaJpaTHbIE KOPHU;

®  BBINOJIHATH TOXKJECTBEHHbIE MPEe0OpPa30BaHUs PallMOHAIBHBIX BbIPAXKEHHUI Ha OCHOBE
NpaBuiI JEMCTBUI HAJl MHOTOUJICHAMH M alreOpanyecKuMu IpoOsMu;

e  BBINOJIHATH PA3JI0KEHNE MHOTOYJIEHOB HA MHOKUTEIH.



Bbll’lyCKHuK noOJyuum 603MONHCHOCMb:

BBINOJIHUTH MHOTOIIArOBBIE MPEOOPa30BaHMsI PAllMOHATBHBIX BBIPAKECHUH, TPHUMEHSS
IMIMPOKHUNA BBIOOP CIIOCOOOB M MPUEMOB;

IPUMEHSATH TOKACCTBEHHBIE MPE0Opa30BaHUs ISl PELICHUS 3a7a4 U3 Pa3IHIHBIX
paszenoB Kypca.

YPABHEHUA

Buvinycknuk nayuumcsa:

pelaTbh OCHOBHBIE BU/IbI PALIMOHATIBHBIX YPABHEHUN C OJJHOM MTEPEMEHHOM, CUCTEMBbI
JIBYX YPaBHEHHI C IBYyMs IEPEMEHHBIMU;

IMOHUMAaTh YPABHEHHE KaK BAKHEUIIYI0 MAaTEMaTUYECKYIO0 MOJENb JIJIsl ONIMCAHUS U
M3Yy4YEeHUs Pa3HOOOPA3HBIX peaJbHBIX CUTYAIUH, pelaTh TEKCTOBBIC 3a/1a41
anreOpandeckKuM METOI0M;

NPUMEHSTh rpapuuecKkre IpeaCcTaBICHUs U1 UCCIIeIOBAaHUS YPaBHEHHM, UCCIIETOBAHUS
Y PEILECHUS CUCTEM YPaBHEHH C IByMsI IEPEMEHHBIMU.

Bbmycmum nojiyuum 603MONCHOCHb:

OBnazers cnerualbHbBIMU IPUEMaMU PELIEHHs] YPAaBHEHUN U CUCTEM YPaBHEHUI;
YBEpEHHO MPUMEHSTD allapar ypaBHEeHUI JJIs pelIeHUs] pa3HOOOpa3HBIX 33124 U3
MaTEMaTUKH, CMEXHBIX IIPEIMETOB, IIPAKTUKHY;

[TpumensTH rpaduvecKkre MpeACTaBICHUS ISl HCCIIEOBaHUS YPaBHEHUH, CUCTEM
YpaBHEHMH, cofepKalnx OyKBeHHbIE KOI(DUIIHECHTHI.

HEPABEHCTBA

Buvinycknuk nayuumcea:

ITornmars TEPMHUHOJIOTUIO 1 CUMBOJIMKY, CBA3AHHYIO C OTHOIICHUEM HEPABCHCTBA,
CBOMCTBA YHCJIOBBIX HCPABCHCTB,

PemaTte 1MHENHBIE HEPABEHCTBA C OJHOM IIEPEMEHHON U UX CUCTEMBI; pelIaTh
KBaJIpaTHbIE HEPABECTBA C OMOPOM Ha rpaduueckue mpeCTaBICHUS;

IIpuMeHATH anmapat HEpaBEHCTB JUIsl PELIEHUS 3a/1a4 U3 pa3JIMYHbIX pa3JenoB Kypca.

BblnyCKHuK nojiyuum 603MONCHOCMb:

OBnagers pa3InYHbBIMU IPUEMaAMH JJOKA3aTeIbCTBA HEPABEHCTB; YBEPEHHO MPUMEHSTh
anmmapaTHEPaBEHCTB IS pEIIeHHs pa3HOOOpa3HBIX MaTEMATHIECKHX 3a/1a4, 3a1a4 13
CMEXHBIX TPEIMETOB U TIPAKTHKH;

[TpumensTH rpaduyeckre NpeacTaBIeHUs sl UCCIIE0BaHUS HEPABEHCTB, COACPIKAIINX
OyKkBeHHbIE KO3 PULIMEHTBI.

Y1 CJIOBbIE MHOXECTBA

Buinycknuk nayuumcesn:



o [lonumath TCPMUHOJIOTUIO U CUMBOJIUKY, CBA3aHHBIC C TOHATHUEM MHOXCCTBA,
BBITIOJIHATH OII€pallii HAl MHOXKCCTBAMMU,
e lcmonp30BaTh HaYaJIbHBIC MMpEACTABICHUA O MHOXKECTBC HeﬁCTBHTeHBHBIX YHUCCII.

Bbmycmmx nojiyuum 603MOIICHOCHb:

e Pa3BuBaTh MpeCTaBICHUE O MHOXKECTBAX;

e Pa3BuBaTh Mpe/ICTaBICHUE O YUCIIC U YUCIOBBIX CUCTEMAaX OT HATYPAIbHBIX YHUCEN JI0
JIEUCTBUTEIIBHBIX; O POJIM BBIYUCICHUI B ITPAKTUKE;

e Pa3BuTh U yriyOUTh 3HAHUS O IECATUIHOMN 3aMUCH JICHCTBUTEIBHBIX YUCEI
(mepuoauvecKre U HEMEPUOIUIECKHUE TPOOH)

OYHKINN

Buinycknuk nayuumcs:
e [loHUMAaTh ¥ UCIIOJIB30BATh (DYHKIIMOHAIBHBIC MOHATHS.SI3bIK  (TSPMUHBI,
CUMBOJIMYECKHE 0003HAYCHHUS ),

e CrpouTth rpaduku IeMEHTApHBIX (QYHKINH, HCCIIE0BATh CBOMCTBA YHCIOBBIX ()YHKIIMN
Ha OCHOBE M3y4EHUS MMOBEJCHUS UX IPapUKOB;

o Jlonumats Q)YHKHI/IIO KakK Ba)KHefIHIYIO MAaTe€MaTUYCCKYIO MOJCIIb JJIA OITMCaHUA
MPOIIECCOB U SIBJICHUN OKPYKAIOIIEro MUpa, TPUMEHATh (PYHKIIMOHAIBHBIN S3BIK JIJIS
OIMCAHUS U MCCIIEI0BAaHUS 3aBUCUMOCTEN Mk 1y (PU3NUYECKUMH BEIIMYNHAMU;

o JloHMMATE M UCITOIB30BATh SA3BIK HOCJIGI[OBaTeJIBHOCTeﬁ (TepMI/IHI)I, CHUMBOJIMYCCKUEC
0003Ha4YEeHUST)

e [IpumeHsaTh GOpMyIIBl, CBSI3aHHBIE C ApU(PMETHUECKOW U FeOMETPHUIECKOM
IIPOrPECCUSIMU, U almapar, cGOPpMUPOBAHHBIN PU U3YYEHUH JIPYTUX pa3desioB Kypca, K
PELIEHMIO 3a/1a4, B TOM YHCJIe C KOHTEKCTOM U3 PealbHOM KU3HHU.

Bbmycmmx noayuum 603MOI)ICHOCMb:

e [IpoBoauTh UCCIEAOBAHNS, CBA3aHHbBIE C U3YUYEHHUEM CBOMICTB (DYHKIIMH, B TOM YHUCIIE C
UCIIOJIb30BaHUEM KOMIIBIOTEPA; Ha OCHOBE I'pa)MKOB U3YUEHHBIX (QYHKIUI CTPOUTH
6osee croxkHble rpaduKH (KycOUHO-33aJaHHbIE, C BBIKOJIOTBIMU TOUKAMU U T.II. );

e lcnonb3oBaTh PyHKIIMOHAJIBHBIE IPEACTABICHUS U CBOMCTBA (PYHKIIMH pEIICHUS
MaTEMaTUUYECKUX 3a7a4 U3 PA3IMYHBIX Pa3/ieloB Kypca;

e PemaTe KOMOMHUPOBAHHBIE 331a4U C IPUMEHEHHEM (POPMYJ N-TO YjeHa U CyMMBbI
MEPBBIX N YWICHOB apu(METHUYECKON U T€OMETPUUECKON MPOrpeccuil, MpUMeHss Ipu
9TOM aImapar ypaBHEHUN U HEPABEHCTB;

e JloHumaTh apuMETHYECKYIO U TEOMETPUUECKYIO TPOrpeccuu Kak (pyHKIHUN
HATypaJIbHOTO apryMEHTa; CBS3bIBaTh apU(PMETHUYECKYIO IPOTPECCUIO C TUHEHHBIM
POCTOM, FEOMETPUUECKYIO - C DKCIIOHEHIIMAJILHBIM POCTOM.

JIEMEHTHI [TPUKJIA JTHOM MATEMATHUKHA

Buinycknuk nayuumces:
e lcnosnb30BaTh B X01€ PEILICHU 3a1a4 DJIEMEHTAPHBIC IIPECTABICHUS, CBSA3aHHBIE C
npuOIMKEHHBIMU 3HAYEHUSIMH BEJTMYUH;



e Hcmonp30BaTh HpOCTefIIHHe CIIOCOOBI NpeaACTaBJICHUA U aHaJIn3a CTATUCTHUYCCKUX
JaHHBIX,

L4 HaXOI[I/ITL OTHOCHUTCIIbBHYIO 4aCTOTY U BEPOATHOCTH CHy‘l&ﬁHOFO C06LITI/I$I;

e Pemath KOM6I/IHaTOpHBIe 3aa4d Ha HaXO0XJACHUEC YHCiia 00BEKTOB HIJIH KOM6HHaHHI>'I.

Bbmycmmk noayuum 603MONCHOCMb:

L] HOHSITB, YTO YMUCIIOBBIC JAHHBIC, KOTOPBIC UCIIOJIB3YIOTCA JJISA XapaKTCPUCTHKU 06’b€KTOB
OKPYKaromero M1upa, sABJIIFOTCA IMIPECUMYILICCTBCHHO HpI/I6HI/I)KéHHBIMI/I, YTO I10 3aIlIucCu
NPUOJIMKEHHBIX 3HAYCHHH, COJEPKAITUXCS B MHPOPMAITMOHHBIX HCTOYHHKAX, MOYKHO
CYJIUTh O TIOTPEITHOCTH MPUOIMIKCHHS;

e [loHATH, YTO MOTPEHIHOCTD PE3YNIbTATa BEIYMCICHUH JT0JIKHA OBITh COM3MEPHMA C
MOrpCIIHOCTHIO UCXOJAHBIX JaHHBIX;

e [Ipuobpectn nepBoHAYATBHBIN ONBIT OPTaHU3AIMH COOPA JAHHBIX MPH MTPOBEACHUU
orpoca OOIECTBEHHOTO MHEHUS, OCYIIECTBIISITh HX aHAIIN3, IPEIICTABIISITh PE3YJIbTATHI
omnpoca B BUJIC TAOJIHIIbI, JUATPAMMBI;

e [IpuoOpecTu ONbIT IPOBEACHUS CAyYalHBIX SKCIIEPUMEHTOB, B TOM YHCJIE C TIOMOILIBIO
KOMITIBIOTCPHOI'O MOACIIMPOBAHUA, HHTCPIIPETALNHN UX PE3YJIbTATOB; HAYYUTHCA
HEKOTOPBIM CITCIMAJILHBIM ITpUEMaM pelIeHuss KOMOMHATOPHBIX 3a/1a4.

COJAEPKAHUE KYPCA AJITEBPHI 7-9 KVIACCOB

AJreopanyeckue BLIPAKeHU s

BripaxkeHue ¢ nepeMeHHbIMU. 3HAaYEHHUE BBIPAXKEHUS C IEPEMEHHBIMU. [omycTuMBbIE
3Ha4YeHUs epeMeHHbIX. ToxaecTBO. ToX/1eCTBEHHbIE TPe0Opa3oBaHus are0pandeckux
BBIPAKEHMM. [[0Ka3aTeIbCTBO TOXKAECTB.

Crenensb ¢ HaTypaJIbHBIM MOKa3aTeneM U e€ cBoiicTBa. OnHowieHbl. O THOWIEH
cTtaHfapTHoro Bujaa. CteneHs ogHowIeHa. MHOrowieHbl. MHOrouieH CTaHAapTHOTO BUJA.
Crenens MHOTOWIeHA. ClOKEHHE, BRIMUTAHUE U YMHOKEHHNE MHOTOWICHOB. DOpMYyITbI
COKpAILIEHHOTO YMHOKEHUS: KBaApaT CyMMbI U KBaApaT Pa3HOCTU JBYX BBIPAKEHUI,
MPOU3BEJCHUE CYMMBI U Pa3HOCTHU JIBYX BbIpaK€HU. PazoxkeHnne MHOTOUYI€HAa Ha MHOKHUTEIH.
Brinecenne MHOKUTENS 32 CKOOKH. MeTos rpynnupoBku. Pa3zHOCTH KBajipaToB ABYX
BbIpaxkeHHi1. CyMMa U pa3HOCTh KyOOB JIBYX BbIpaskeHu. KBagpatHelil Tpéxunen. Kopenb
KBaJpaTHOro TpéxuneHa. CBONCTBA KBaAPATHOrO TpEXWIeHa. Pa3ioxkeHue KBapaTHOTO
TPEXWICHA HA MHOKUTEIIN

Panmonansheie BeipakeHus. Llensie BeipaxkeHus. J[poOHbie BeipaxeHus. PannonanbHas qpoob.
OcHOBHOE CBOMCTBO paniMoHaNbHOM ApoOu. ClokeHue, BBIUUTAaHUE, YMHOKEHHUE U JIEIICHUE
parroHaIbHBIX IpoOeil. Bo3BeneHue pannoHansHOM IpoOu B cTeneHb. ToxX/IeCTBeHHBIE
npeoOpa30BaHMsl pallUOHATBHBIX BhIpakeHH. CTETNIEHB C IIEJIBIM TTOKa3aTelieM 1 €€ CBOMCTBA.

KBagparabie kopHH. ApudMeTHUeCKUil KBaApaTHbIM KOPEHb U €r0 CBONCTBA.
ToxaecTBeHHbIE TPeoOpa30BaHUs BBIPAXKEHUM, COJIEPKAINX KBaIpaTHbIE KOPHHU.

YpaBHeHus



VYpaBHeHue ¢ ogHoM nepeMenHoil. KopeHnb ypaBHeHUs1. PaBHOCHIIBbHBIE YpaBHEHMUSI.
CBolicTBa ypaBHEHUH C OHON IEPEMEHHON. Y paBHEHHE KaK MaTeMaTHYeCKasi MOJIENb pealbHON
CUTYallUN.

JInneiinoe ypaBHeHue. KBaaparHoe ypaBHeHue. PopMyra KOPHEW KBaJIpaTHOTO yPaBHEHMUS.
Teopema Buera. PanimonanbsHbeie ypaBHeHHs. PellieHre paBHOCHUIIBHBIX YPABHEHUH, CBOASALUXCSA
K JJMHEMHBIM WIN KBaJIpaTHbIM ypaBHEHUIM. PellieHne TeKCTOBbIX 3a/1a4 C IOMOLIBIO
palMOHANIbHBIX YPABHEHUI.

VYpaBHeHue ¢ 1ByMs iepeMeHHbIMU. [ paduk ypaBHEHUs ¢ IByMs NepeMeHHbIMU. JInHeliHoe
yYpaBHEHHE C JIByMsI IEPEMEHHBIMU U €ro rpaduk.

CucTeMbl ypaBHEHHH ¢ IByMsI IepeMeHHBbIMU. [ 'paduueckuii MeTo| pereHus: CHCTEMbI
YPaBHEHUU C ABYMs IIEpEeMEHHBbIMU. PeleHne cucreM ypaBHEHUN METOIOM ITOACTAHOBKHU U
cioxenus. Cucrema AByX ypaBHEHUH C ABYMs IEPEMEHHBIMU KaK MOJIENb PEaJbHON CUTYallUH.

HepaBeHcTBa

YucnoBble HEpaBEHCTBA U UX CBOMCTBA. CII0)KEHNE U YMHOKEHUE YHACIIOBBIX HEPABEHCTB.
OuenuBanue 3HaueHus BhipakeHUs. HepaBeHCTBO ¢ 0/1HOM nepemeHHON. PaBHOCUIIBHBIE
HEpaBeHCTBA. UMCIOBBIE MPOMEKYTKH. JIMHENHBIE U KBapaTHBIE HEPABEHCTBA C OJJTHOM
nepeMeHHON. CHCTeMbl HEPaBEHCTB C OAHON IIEPEMEHHO.

YucjaoBble MHOKECTBA

MHoxecTBO U ero aneMeHTsl. CiocoObl 3aaHus MHOXKecTBa. PaBHble MHOecTBa. [lycToe
MHOkecTBO. [lonmMHOkecTBO. Onepanuu Hax MHOKecTBaMu MinmocTpanyst COOTHOIIEHUH
MEX/1y MHOXECTBaMH € ITOMOIIBI0 Auarpamm Jitiepa. MHOKeCTBa HaTypaJIbHbIX, LEJIbIX,
palMOHATBHBIX YKcel. PalioHanbHOE YHCI0 Kak ApoOb BUIA % , TJIe M- L[EJI0€ YUCII0, an —

HaTypajlbHOE, U KaKk OeCKOHeuHasl mepuoandeckas aecatuunas apoos. [Ipencrasnenue o0
MPPALMOHATILHOM 4yHciie. MHOXECTBO AEHCTBUTENBHBIX uncen. [IpencraBinenue
JeMCTBUTENIBHOTO YHCia B BUIe OECKOHEUHOM HEeNEepUOMUECcKOl AeCATHUHON Apo0u
CpaBHeHue 1eHcTBUTENbHBIX Yncen. CBA3b Mex 1y MHOXKecTBaMu N. Z. Q/

DYHKIUHA

YucaoBble pyHKUMHU

OyHKIIMOHAIBHBIE 3aBUCUMOCTH MeX 1y BenrmanHamu. [lonstie Gyaxmmn. OyHKIusS KaK
MaTeMaTHuYecKasi MOJeb peajibHoro mporecca. O0macTh onpeaesneHus 1 001acTh 3HaUCHUH
¢ynkuuu. Crioco6s! 3aganus pynkuuu. ['paduk pynkuuu. Iloctpoenue rpaguxoB GyHKIMIA ¢
noMmoIikio npeodpazoBanuii uryp. Hymu gynkun. [TpomexxyTkn 3HaKONOCTOSIHCTBA (DYHKITUH.
[TpomexxyTKH BO3pacTaHHs U TIPOMEKYTKH YOBIBAaHUS (PYHKITUH.

JIuneitnast pyHkIus1, 0OpaTHas MPONOPLUUOHANIBHOCTD, KBaJApaTUUHast (PyHKIHS,

dynkmus y = vx , ux cBoiicTBa U rpaduKL.

YucaoBble NOCIEI0BATEIbHOCTH



[TonsaTHe ynCIOBOMN ITOCIENOBATELHOCTH. KOHEYHBIE 1 OECKOHEYHEIE
nocienoBarenbHOCTH. CrocoOBI 3a1aHUs TIOCIE0BATENIHOCTH. ApudmMeTndeckas u
reomerpuueckas nporpeccur. CBoicTBa 4JICHOB apU(PMETUIECKON 1 TEOMETPHUIECKOM
nporpeccuii. DopmyIbl 001IETo YieHa apuPMETHIECKON H TeOMETPHUUECKOI MPOrpecCHid.
@OopMyIIbl CyMMBI N —TIEPBHIX WICHOB apu(METHUECKON U TeOMEeTprudecKoil nmporpeccuii. Cymma
0eCKOHECUHOM reOMETPHUECKOM IIporpeccuu, y kortopoii |q| < 1. IIpeacrasienne 6eCKOHEUHOM
NEepUOINYECKOM TECITUYHOMN IpoOU B BUE OOBIKHOBEHHOH JPOOH.

DJieMeHThI IPHUKJIAJTHO MATEMATHKHI

MaremaTrueckoe moaenupoBanue. [IporienTHbIe pacuéThl. DopMyiia CIOKHBIX MTPOIICHTOB.
[TpubinmxEHHBIC BEIYUCIEHHSI. AOCOIIOTHAS M OTHOCHUTEINIbHAS MTOTpeiHOCTH. OCHOBHBIC
npaBuiIa KOMOMHATOPHKH. YacToTa U BEpOSATHOCTH CllydaifHOTO coObITHs. Kitaccuueckoe
orpeereHne BepoaTHocTH. HadanbHble cBefieHUs 0 cTaTucTrke. [IpencraBieHne JaHHbIX B
BHUJIE TaOJIHII, KPYTOBBIX M CTOJIOYATHIX quarpamm, rpadgukoB. CTaTHCTHYECKHEC
XapaKTePUCTUKU COBOKYITHOCTH JAHHBIX: CpeIHEee 3HAYCHHEe, MOJa, pa3Max, MeJuaHa
BBIOOPKH.

AJredopa B MCTOPHYECKOM PA3BUTHH.

3apoxieHre anredpsl, KHUra 0 BOCCTAHOBJICHUHU M IPOTHBOIIOCTAaBICHUH Myxamme ia ajb-
Xopesmu. Mctopus popMupoBaHus MaTeMaTudeckoro si3plka. Kak 3apoaunachk uzes
KoopauHat. OTKpBITHE UPPALUOHAIBHOCTH. M3 HCTOPUHM BOSHUKHOBEHUS (POPMYIT JUIs
pemeHus ypaBHeHuit 3-ii u 4-ii creneneit. Mcropus pa3Butus monstus ¢yHkuuu. Kak
3apoauiachk Teopusi BepositHocte. Yncna dubonayun. 3amauva JI.IIuzanckoro (PuboHauun)
0 KpOJIMKaXx.

JL.®. Marnunkuii. I1.J1.YeOpmes. H.U.JloGaueBckuii. B.S.ByHsxoBckwuil.
A.H.Kommoropos. ®.Buer. II1.depma. P.Jlexapt. H. Tapranss. [|.Kapmano. H.AGemns.
b.ITackans. Jl.ITuzanckuii. K.I'aycc.

Konuuecmeo konmponsnvix paoom:

7 knacc-8 8 xitacc-7 9 knacc- 6

OcCHOBHBIE TEXHOJOTHH

C nenbro obecniedeHust 3pHEKTUBHOCTH | PE3YITATUBHOCTH y4eOHOTO Tpoliecca
UCTIOJIB3YIOTCSl Pa3IMYHbIE TEXHOJIOTUU 00ydeHUsI.

I'maBHOM 3a1aueli NCITOJIB30BAaHNS HOBBIX TEXHOJIOTHM SIBJISIETCS PACIINPEHUE
MHTEJJIEKTYaJIbHBIX BO3MOKHOCTEN YeNloBEKa. Bce Mcnoabp3yeMble TEXHOJIOIMH HallPaBIIEHb] Ha
coxpaHeHHe (PU3MUECKOT0, ICUXUYECKOT0 U HPABCTBEHHOTO 3/I0POBBS KaXK/I0TO YUCHHKA.

Ha ypoxax ncrosb3yroTcs 31€MEHTHI CIEAYIOIUX TEXHOIOTHI:

IIpobsemHoe o0yueHue
Coznanue B yueOHOM 1eATeNbHOCTH MPOOIEMHBIX CUTYallM U OpraHu3ais akTHBHOM



CaMOCTOSITEIIEHOM IEATEIPHOCTH YJAIIUXCSl 10 MX Pa3pelIeHUI0, B PE3yJIbTaTe YeTO MPOUCXOIUT
TBOPUYECKOE OBJIA/ICHUE 3HAHUSMH, YMEHUSMHU, HABBIKAMH, PA3BUBAIOTCS] MBICIIUTEIILHBIC
CIIOCOOHOCTH.

NupuBuayanbHo-pa3BuBameeodydeHne

3HAKOMCTBO C HOBEIMH MCTOJaMH MBICTIUTEIIFHOM ACATCIIBHOCTH IPpU PCHICHUU TBOPYCCKUX
Sa,I[aHI/Iﬁ C YEpTECIKaMH, TCXHOJIOTHYECKMMHU KapTaMi B UHANBUAYAJIbHOM IIOPAIAKE

Pa3noypoBHeBoe o0yueHue

VY yuurens nosiBiaseTcs BO3MOKHOCTb IOMOTaTh C1a00OMYy, YJElsTh BHUMAHUE CHIIBHOMY,
peanu3yeTcsl JKelaHHe CHIIbHBIX yJalluxcs ObicTpee U TiTy0xe MpoJABUraThCsl B 00pa30BaHUH.
CusbHbIEe yyalnecs: yTBEPXKIal0TCsl B CBOMX CIIOCOOHOCTSIX, CJIa0bIe MOJIy4aloT BO3MOXKHOCTD
UCIBITHIBaTh YUEOHBIH yCrieX, OBBIIIAETCS YPOBEHb MOTUBALIUN YUCHHUSI.

TexHoa0orusa MPOEKTHOI'0 oﬁyqe}mﬂ

VYuurens opraHusyer y4eOHO-I103HaBATEIbHYIO0, HCCIE0BATENbCKYIO, TBOPUECKYIO WIIH
UTPOBYIO JIEATEIILHOCTh 00YYaroIUXCcsl, KOTOPbIE OBJIA1€BAIOT HABBIKAMU CAMOCTOSITENILHOTO
MOUCKa, 00pabOTKH M aHATTN3a HY)KHOM WH(pOpMAINU s PEeIIeHHs KaKOH-TN00 MpoOIeMBl,
3HAYMMOM U1 yYaCTHUKOB IIPOEKTA.

Pabora ¢ ucropb30BaHMEM TOM TEXHOJIOTUU Ja€T BOBMOXKHOCTb pa3BMBAaTb MHAWBHUAYAJIbHBIC
TBOPUYCCKHUC CIIOCOOHOCTH ydaimuxcs, 0oJiee 0CO3HAHHO INOAXOAHUTH K HpO(l)eCCI/IOHaJIBHOMy n
CONHUAJIBHOMY CaMOOITPCACIICHHUIO.

TexXHOJIOTHsI MCIIOJIBL30BAHNS B 00yYeHNU UTPOBBIX METO0B: POJIEBBIX, I€JIOBBIX H IPYTHX
BH/I0B 00YYaIOIIMX UTP

Pacmmpenne kpyrozopa, pa3BUTHE ITO3HABATEIBHOM IEATEILHOCTH, OPMUPOBAHUE
OIPE/ICTICHHBIX YMEHHI Y HABBIKOB, HCOOXOMMBIX B IPAKTHUYCCKOH ESITEIbHOCTH, Pa3BUTHE
0011ey4eOHbIX YMEHUI 1 HABBIKOB.

TecToBBIEC TEXHOJIOTHH

OreHka ypoBHst 00y4€HHOCTH 10 KOHKPETHON TeMe, TT03BOJISIONIAsl PEaIbHO OIEHUTH
TOTOBHOCTh 00YYAIOIIUXCS K UTOTOBOMY KOHTPOJIIO, YCTAHOBIIEHUE KOJIMYECTBEHHBIX U
Ka4eCTBEHHBIX WHAUBUIYAIbHBIX PA3IUYUN.

OOyueHnue B cOTpyAHNYEeCTBe (KOMaH/IHAasl, TPyNnoBasi padora)

CoTpyIHUYECTBO TPAKTYETCS KaK UJied COBMECTHOW Pa3BUBAIOIIEH JIEATETbHOCTH B3POCIbBIX U
neteit. CyTh MHANBUYATBHOTO MOAXO0a B TOM, YTOOBI HATH HE OT Y4E€OHOTO MpeaMeTa, a OT
pebeHKa K mpeaMeTy, UITH OT TeX BO3MOXKHOCTEH, KOTOPBIMH pacrojaraeT peOeHOK, MPUMEHSITh
TICUXOJIOTO-TIEJaTOTMIECKUE JUATHOCTUKY JTHYHOCTH. OOyJaronuecss U yUuTelb 3aHUMAIOTCS
COBMECTHOM JIeATeIbHOCTHI0. D(PPEKTUBHOCTH METO/1a HE TOJIBKO B aKaIEMUYECKUX yCIIeXax
00ydJaronuxcs, HO ¥ B UX MHTEJUIEKTYaIbHOM M HDAaBCTBEHHOM Pa3BUTHH.

NHpopManMOHHO-KOMMYHUKAIMOHHBbIEC TEXHOJIOTHH

Ucnons3oBanue 1K B yue6HOM niponiecce. Coznanne pedepaToB, Claii10B, TPE3SHTAIUN U JP.
[Touck nyxHo# nHopmaruu B Mutepuer. [IpuMeHeHre NOTyYeHHBIX 3HAHUN B PAKTHYECKOM
JIeATEIbHOCTH.
310poBbe cOeperaoinye TEXHOJIOTHI

Hcnonbs30BaHKe TaHHBIX TEXHOJIOTUHI MO3BOJISIIOT PABHOMEPHO BO BPEMS YPOKA PacIpenesaTh


http://www.uchportal.ru/load/131-1-0-4040

pa3ryHble BUJIbI 33/1aHUM, Yepel0BaTh MBICIUTEIbHYIO IEATEIbHOCTh C PU3MUHYTKAMH,
OTIPEICIIATh BPEMs MOJauu CIOKHOTO yueOHOT0 MaTepuana, BEIACIATh BpeMsl Ha IPOBEICHUE
CaMOCTOSITENbHBIX PaboT, HopMaTuBHO npuMeHIThH TCO.

OcHoséHble munbvt leE6Hblx 3anamuii:

® YPOK M3YYCHHSI HOBOTO Y4eOHOTO MaTepHuaa;
® YpPOK 3aKpeIyieHUS U MPUMEHEHUS 3HAHUM;
® ypok 0000Ia0IIEero NOBTOPEHUSI U CUCTEMATU3alMK 3HAHUIA;
® YPOK KOHTPOJISl 3HAHUW U YMEHHIA.
OCHOBHBIM THUIIOM YpOKa SIBJISIETCSI KOMOMHUPOBAHHBIH.

Dopmul opeanuzayuu yuebHo20 npoyecca:
WH/IMBUYyalIbHBIE, TPYIIIOBbIE, MHANBUIYAIbHO-TPYIIIOBbIE, POHTATIBHEIE.
Ha ypokax ncnonb3yrorcs Takue GopMbl 3aHATHH Kak:

® [IPAKTUYCCKUE 3aHATHUSA;
® TpPCHUHT;
® KOHCYJIbTallHs;

Cucrema YPOKOB YCJIOBHA, HO BCEC K€ BBIACIIAIOTCA CICAYIOIINC BUbI:

Ypok-nexyua. llpennonaratoTcsi COBMECTHbIE YCHIINS YUUTENSI U YUEHUKOB IS PELLICHUS
oOmieli mpo0IeMHOI TO3HABATENBHOM 3a1aun. Ha TakoM ypoke ucrionb3yercst
JEMOHCTPALlMOHHBIA MaTepuaj Ha KOMIIbIOTEpE, pa3paboTaHHbIN yUUTEIEM WM YUEHUKAMH,
MYJIbTUMEANIHBIE TPOAYKTBHI.

Ypok-npakmuxym. Ha ypoke ydamuecst paboTaroT HaJ pa3IN4HbIMH 33/1aHUSIMU B 3aBUCUMOCTH
OT CBOEH MOATrOTOBIEHHOCTH. BHbl paboT MOTYT OBITH CAMBIMM Pa3HBIMU: MMCbMEHHbBIE
MCCIIEIOBAHMSI, PEILICHUE Pa3JINYHbIX 3a/1a4, IPAKTUYECKOE IPUMEHEHHUE PA3IIMUHBIX METOJOB
pemeHus 3aga4. KoMneroTep Ha TakKUX YpOKax UCIOJIb3YETCs KaK 3JIEKTPOHHBIN KaJIBKYJIATOP,
TpPEHa)Kep YCTHOIO CYeTa, BUPTyallbHas 1a00paTOpHsl, UICTOYHUK CIIPABOYHON MH(POPMALIUH.

Ypox-ucczzeoosanue. Ha YPOKE ydamuecs peuiaroT npo6neMHy10 3aiav4y HUCCICOOBATCIBCKOTO
XapakTepa aHAIUTUYICCKUM METOJOM U C TIOMOIIBIO KOMIIBIOTEPA.

Komounuposannwiil ypox npeanosaraeT BeIIOJIHEHNE padoT U 3aJaHUIl pa3HOTO BUAA.

Ypox pewenus 3a0au. BeipaGaTbIBalOTCs y ydanuxcsi YMEHUsSI U HaBBIKM PEIICHHS 3a7a4 Ha
YpOBHE 00s3aTEIHHON M BO3MOXKHOW IMOATOTOBKE. JIF0OOW ydYammiicss MOXKET HCIOJIb30BaTh
KOMITHIOTEPHYIO HH(POPMAIIMOHHYIO 0a3y MO METOJIaM PEIICHUS Pa3IMIHbIX 3a7a4.

Ypok-mecm. TectupoBaHue MPOBOIUTCS C IEJIBIO TUATHOCTHUKUA MPOOETIOB 3HAHWMA, KOHTPOJIS
YPOBHsI O0YYE€HHOCTH yUallIUXCsl, TPEHUPOBKH TEXHUKE TECTUPOBAHUS. TeCThI MpeIaratoTcs Kak
B M€YaTHOM TaK M B KOMIBIOTEPHOM BapuaHTte. [[prueM B KOMIBIOTEPHOM BapHaHTE BCErja C
OTpaHUYCHUEM BPEMEHHU.

Ypoxk-3auem. Y cTHbII OnpocC ydyaluxcs 1o 3apaHee COCTaBICHHBIM BOIIPOCAM, a TAK)KE PEIICHHE
3aJa4 pa3HOro YpPOBHS [0 U3yYEHHOU TEME.



Ypok-camocmoamenvnaa paboma. Ilpennaraiorcs pasHble BHABI  CaMOCTOSITENIBHBIX
paboT: IBYXypOBHEBasi — YPOBEHb 00s3aTE€IbHON MOATOTOBKU - «3», YPOBEHb BO3MOXKHOM
MOATOTOBKHU - «4» U «5»; OONBIION CIHUCOK 3aJaHUl Pa3HOTO YPOBHS, U3 KOTOPOTO y4alluics
pelaeT ux Mo cBoeMy BhIOOPY. Ypok-konmpoavnasn padoma. IIpoBoauTcs Ha IBYX YPOBHSIX:

YPOBCHB 00s13aTeNIbHOMI INOATrOTOBKH - «3 », YPOBCHb BO3MOKHOM IIOATOTOBKH - «» u «5».
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2 & Coaepixanue y4e0HOT0 i XapaKkTepUCTHKA OCHOBHBIX BU/0B J1€ATEIbHOCTH YUYeHUKA
é 8 MaTepuaJja . (Ha ypoBHe Y4eOHBIX JelCcTBHI)
=
R q
I'naga 1 J/Iluneiinoe ypaBHeHUe ¢ OTHOI 13
nepeMeHHOM
1 BBenenue B anredpy Pacnosnasams 4rcnoBble BRIpAKEHUS U BEIPAXKEHUS ¢ IEpEMEHHBIMU, TMHEMHbIE YpaBHEHUS.
N N [IpuBoAUTHE MpUMEPHI BHIPAKEHUN C IEPEMEHHBIMU, TUHEUHBIX YpaBHEHUH. COCTABIISTH
2 JIunelHOE ypaBHEHHE C OTHOMN 4 PHBOI PHMEP P p ’ yp .
HeDEMCHHOM BBIp@)KEHHE C IIEPEMEHHBIMH I10 YCJIOBHIO 337a4i. BIMOMHATE npeoOpa3oBaHusl BEIPAXKECHUI:
P MIPUBOJIUTH MOJIOOHEIE Cl1araeMble, pacKphIBaTh CKOOKH. HaxoquTh 3HaUueHNE BBIPAYKEHHUS C
3 Pemenue 3ana4 ¢ momMousro 5 | mepeMeHHBIMH NPH 33aHHBIX 3HAYCHUSIX MepeMeHHbIX. Kitaccupunmposars anredpandyeckue
ypaBHEHUI BbIpakeHHsI. ONHCHIBATh LIENbIE BHIPAsKEHHS.
Dopmyauposams onpelielieHre JIMHEHHOT0 ypaBHeHus. PeriaTs TuHeHOe ypaBHEHHE B 001IeM
IloBTOpEeHHE U cucTeMaTH3aIHS 1 PAMVIUP ped yp ypa m
yae6HOrO MaTCpHATA Bujie. IHTepnpeTrpoBaTh ypaBHEHHE KaKk MaTeMaTHYECKYI0 MOJIETh PEaIbHOM CUTYallnH.
OnuceIBaTh CXeMy peleHHs TEKCTOBOM 3a/1aui, IPUMEHSTH €€ Ul PEeLIeHus 3a1a4
KonrtponpHas padora Ne 1 1
I'nasa 2 llenvle BhIpakeHust 51
4 ToXIecTBEHHO paBHBIE 2 | @opmynuposamy:
BbIpaxkeHHs. ToxnecTBa onpeodeneHus: TOXIECTBEHHO PaBHBIX BBIPAXKEHUH, TOXKIECTBA, CTETIEHN C HATYPaIbHBIM
MokasaresueM, OJTHOWIEHa, CTAHAAPTHOrO BUAA OJHOUIeHA, KO3 GHUIHNEHTa OJHOUJICHA, CTEIIEHU
5 Crenens ¢ HaTypaJbHBIM 3 » O ’ sap s1a ol > Koo A ’
OJIHOUYJIEHA, MHOTOWJIEHa, CTEIIEHH MHOTOUJIEHA;
MOKa3aTesieM y
ceolicmea: CTETIeH! C HaTypalbHBIM ITOKa3aTesieM, 3HaKa CTEeTIeHH;
6 CBoliCTBa CTETIEHH C HATYPAIbHBIM | 3 | nmpasuia: N0Ka3aTeIbCTBA TOXKICCTB, YMHOXKEHHS OJTHOWICHA Ha MHOTOYICH, YMHOKEHHS
MOoKa3aTesieM MHOTOYJIEHOB.
7 ORHOUICHE! 5 /lokazvieams CBONCTBA CTENIEHH C HATYPAJIbHBIM IIOKa3aTeneM. 3aluchiBaTh U JOKa3bIBaTh
(hopMyITBI: IPOM3BEIEHUSI CYMMBI M PA3HOCTH JABYX BBIPaKEHUH, Pa3HOCTH KBAAPATOB JBYX
8 MHorousieHsl 1
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2 = Coaeprxanue y4e0HOT0 1 XapakTepuCcTHKA OCHOBHBIX BU/JOB JIeATEIbHOCTH YUYeHUKA
E g MaTepuajia 5o (Ha YpOBHe YUeOHBIX JelcTBHIA)
=
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9 CrnosxeHue U BbIUNTaHUE 3 | BBIpaKEeHUIA, KBaJpaTa CyMMBI M KBaJpaTa Pa3HOCTH JIBYX BBIPaKCHUH, CyMMBI KyOOB U
MHOTOUJICHOB pa3HOCTH KyOOB IBYX BBIpaKEHUI.
Bowiuucnams 3HaueHNE BBIPAXKEHUH ¢ IepeMeHHbIMU. [IpUMEHSTh CBOMCTBA CTENEHU JIJIs
Kontponpsnas padora Ne 2 .
peoOpa3oBaHus BRIPAKEHUH. BEIOTHATh YMHOKEHHE OJTHOWICHOB M BO3BEICHIE OTHOUICHA
10 | YMHOXeHHEe OHOUYJICHA Ha 4 | B crenieHb. [IpMBOANTD OJHOUICH K CTAaHIAPTHOMY BHUIy. 3alMCHIBATH MHOTOWICH B
MHOTO4JICH CTaHIaPTHOM BHJIE, ONIPEIENATH CTeTIeHb MHOTOWwIeHa. [IpeoOpa3oBeiBaTh Mpon3BeIeHIE
OTHOWICHA W MHOTOYJIEHA; CYMMBI, Pa3HOCTH, TIPOU3BEIACHHS JBYX MHOTOWICHOB B MHOTOUJICH.
11 | YMHOXXeHHe MHOTOYJIeHA Ha 4 A 4 P > 1P A FBYX
MHOTOWICH BrImonHATE pa3noskeHre MHOTOWIEHA HA MHOKUTEIH CIIOCOOOM BBIHECEHUS 0OIIET0 MHOKHUTENS
3a CKOOKH, cIocOOOM TPYNIHUPOBKH, TI0 POPMYJIaM COKPAIIEHHOTO YMHOXKEHHSI U C
12 | Pa3noxeHne MHOTOYJIEHOB Ha 3 | IpUMEHEHHEM HECKOJIBKUX CII0c000B. MCIonb30BaTh yKa3aHHbIe IPeoOpa3oBaHus B IPOIECCe
MHOKUTeNu. BeiHecenue oO1iero pelIeHrs] ypaBHEHU, JOKa3aTelbCTBA YTBEP)KAEHUM, pellIeH!s] TEKCTOBBIX 3a/1a4
MHOHTEIIS 32 CKOOKH
13 | Pa3znokeHre MHOTOWIEHOB Ha 3
MHOXHTENU. MeTOo/ TpyIITUPOBKH
Kontponbshas pabora Ne 3 1
14 | IIpousBeneHNE PA3HOCTH U CYMMBI | 2
JIBYX BBIpa)KCHUI
15 Pa3HocTh KBagpaToB ABYX 3
BBIPAKCHUN
16 | KBazmpar cymMsl 1 KBafipaT 4
Pa3sHOCTH ABYX BBIpa>KCHUH
17 | [IpeoOpa3oBaHue MHOTOYJICHA B 3
KBaJpaT CyMMBI WJIM Pa3HOCTH
JBYX BBIpaXKEHUI
KonrponbHas padora No 4 1
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S = Copep:xanue y4eGHOT0 i XapakTepuCcTHKA OCHOBHBIX BU/JOB JIeATEIbHOCTH YUYeHUKA
z . .
= % MartepHaJia . (Ha ypoBHe y4eOHBIX JefcTBUIA)
R q
18 | Cymma u pazHOCTh KyOOB ABYX 2
BBIPAKEHUN
19 | IIpumeHeHHE pa3aUyYHbBIX CIOcO00B | 4
pasiokeHuss MHOTOYJICHA Ha
MHOXHTEIH
IToBTOpEeHME U CUCTEMAaTHU3ALUS 1
y4eOHOro MaTepuana
KontponsHas padora Ne 5 1
I'nasa 3 ®ynkuuu 12
20 | CBsa3u MEXIy BETMYNHAMM. 2 | IIpusooums mipuMephl 3aBUCUMOCTEN MEXIy BeIMYMHAMU. Paznuyate cpenn 3aBUCHMOCTEH
OyHKIMA (yHKLIMOHANbHBIE 3aBUCUMOCTH.
Onucvieamsv noHsmus: 3aBUCIMOM U HE3aBUCUMOU MTEPEMEHHBIX, QYHKIIMU, apryMeHTa
21 | CnocoObl 3a1anust PyHKIIMA 2 p » yHKuan, apry
¢dyHKIMY; criocoObl 3aaanus pyHKIH. PopMyIHpOBaTh ONpeIeeH s : 001aCTH ONpeIeIeHUs
22 | I'paduk dpyHKIMHN 2 | dynkuwmu, odbnacty 3HayeHuit GyHkimU, rpaduka QyHKIMH, THHSWHOU QYHKITHUH, TPIMON
N N MPONIOPIIMOHATBHOCTH.
23 | Jluneiinas QyHkms, e€ rpaguku 4 potioptt
CBOHCTEA Buiuucnsame 3HadeHne QyHKIWH 110 33JaHHOMY 3HaYeHHUI0 apryMeHnTa. CoCTaBIsTh TaOIUIIbI
3HaueHuil Gpyakuuu. Ctpouts rpaduk QyHKIUH, 3a1aHHOH TabauuHo. [1o rpaduky dyHkuum,
[ToBTOpEHME M cCUCTEMATH3AITHS 1 | sBusttomelicst MOZIENBbIO PEabHOTO MPOIIECcca, ONPEACIIATh XapaKTEPUCTHKH 3TOTO TPOIIecca.
y4eOHOro MaTepuaa Crpouts rpaduk auHEHHON QYHKINN H TPSIMON PONOpIHOHATBHOCTH. ONUCHIBATH CBOWCTBA
9TUX (QYHKIUH
KonrtponbHas padora Ne 6 1 ymcu
I'nasa 4 CuctemMbl JIMHEHHBIX 19
YPaBHeHHIi ¢ IByMsI epeMeHHbIMH
24  |YpaBHEHHS C IBYMS IIEPEMEHHBIMU 2
N TIpusooums npumepwvl. ypaBHEHUS C JBYMSI IEPEMEHHBIMI; JTHHEHHOTO YPaBHEHUS C JBYMS
25 | JluHeitHOE ypaBHEHHE C IBYMS 3 P pUMEPDL: YD By p ’ yp By

NEPEMCHHBIMU U €TO rpaq)m(

NEPEMCHHBIMHA; CUCTCMBI JIBYX JIMHEHHBIX ypaBHeHI/Iﬁ C AByMd NICPEMCHHBIMU; PCAJIbHBIX
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E g MaTepuajia 5o (Ha YpOBHe YUeOHBIX JelcTBHIA)
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26 | CucteMbl ypaBHEHUI ¢ AByMsI 3 | mporeccoB, AJsl KOTOPBIX ypaBHEHHUE € ABYMsI IEPEMEHHBIMHU HIIM CUCTEMa YPAaBHEHUH C JBYMS
nepeMeHHbIMU. | paduueckuii MEPEMEHHBIMU SIBIISIOTCS MATEMaTHUECKUMU MOZCTISIMU.
METOJ PELICHUS] CUCTEMBI ABYX Omnpenensts, SBAACTCA JIU apa YUCEJT PELICHUEM JAHHOTO YPABHEHHUSI C IByMs IEPEMEHHBIMU.
JIMHEHHBIX YPaBHEHUM C JBYyMsI Dopmynuposamy:
NIePEMEHHBIMU onpeoenenus: peuicHNs] ypaBHEHHS C IByMsI IPEMEHHBIMU; YTO 3HAYUT PELINTh YPaBHEHHE C
o ByMS IIEPEMEHHBIMY; rpaduKa ypaBHEHHS C IBYMs IIEPEMEHHBIMH; TMHEHHOTO YPaBHEHHUS C
27 | Pemenune cucteM JTMHEHHBIX 2 | Y p > rpaguka yp AABYMA TICD ’ P
N IBYMSI IEPEMEHHBIMU; PELICHUS CUCTEMbI YPAaBHEHUH C ABYMsI IEPEMEHHBIMU;
YpaBHEHHUH METOJIOM TIOACTAaHOBKU N .
ceoticea ypaBHEHUH € IByMs TIEPEMEHHBIMH.
28 | Pemenue cucteM JTMHEHHBIX 3 | Onucwisamy: cBoiicTBa rpaduka JMHEHHOTO YpaBHEHUSI B 3aBUCUMOCTH OT 3HAYCHUI
YpaBHEHUH METOJOM CIIOKEHUS K03QPULMEHTOB, TpaQUUECKUI METOJI PELICHHUS CUCTEMBI IBYX YPABHEHHH C IByMs
MepEMEHHBIMU, METO/] TTOJICTAHOBKH U METO/]| CJIOXKCHUS IS PELICHUS] CUCTEMBI IBYX JTMHEHHBIX
29 | Pemenue 3aa4 ¢ MOMOIIBIO 4 P . ALITOR A AP By
. . ypaBHEHUH ¢ ABYMsI IEPEMEHHBIMH.
CHCTEM JIMHEHHBIX ypaBHEHUI .
Cmpoumps rpaduK TMHEHHOTO YpaBHEHHs C IByMsI IEpeMEHHBIMU. Perrats cucTeMsl AByX
[ToBTOpEHME M cCUCTEMATH3AITHS 1 | nmuHelHBIX ypaBHEHHH C ABYMs IIEPEMEHHBIMH.
y4eOHOro MaTepuaa Pewiams TEeKCTOBBIE 33]]a4H, B KOTOPBIX CUCTEMA JIBYX JIMHEHHBIX YPaBHEHUH C IByMS
MIEPEMEHHBIMH SIBJISETCS MAaTEMaTHYECKON MOJIENIBIO PEAIbHOTO IPOLIEcca, M HHTEPIPETHPOBATD
KonrtponbHas padora Ne 7 1 P A P pont ’ pHpeTHp
pe3ybTaT peIeHUs CUCTEMbI
IMoBTOpEeHue U cucTeMaTH3AL U 7
yue0HOro Marepuasa
VYnpaxkHeHus 17151 IOBTOPEHUs Kypca 7 6
KJ1acca
Hrorosas koHTposbHas paboTa 1

HUroro: 102 gaca
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s = Copnep:xanue y4yeOHOro 4eCTBO XapaKkTepuCTHKA OCHOBHBIX BU/JOB JeSITeJIbHOCTH Y4eHUKA
S s MarepuaJia HA YPOBHe y4eOHBIX /IeiicTBHI
T & P 4acoB (na yp y )
=
I
I'naea 1 44
PanmoHa/ibHBIE BbIPAKEHUS
1 ParnmonansHbIe 1poOu 2 Pacnosnasams uenple palMoHANBHBIC BBIPAXECHUS, TPOOHBIE
. o alMOHAJIbHbIC BEIPAYKEHUS, IPUBOAUTH IPUMEPHI TAKUX BBIPAXKEHHH.
2 OcHOBHOE CBOICTBO pallOHANBHON APOOH 3 patl P - TIPHBOA pumMep p
Dopmyauposamy:
3 CrnoxeHue U BBIYUTaHUE PAlHOHATBHBIX APOOeii ¢ 3 onpeoenenust. PallMOHANTBHOTO BBIPAYKEHHUS, TOTTYCTUMBIX 3HAUCHUH
OJIMHAKOBBIMU 3HAMEHATEIISIMU MIEPEMEHHOM, TOXKIECTBEHHO PaBHBIX BHIPa’KCHUH, TOKAECTBA,
. PaBHOCHIIBHBIX YPaBHEHHUH, PALIIOHAIEHOIO YPAaBHEHHMS, CTEIICHH C
4 CroxeHue U BBIYUTaHUE PAHOHABHBIX APOOEH ¢ pa3HBIMH 6
HYJIEBBIM ITOKa3aTeleM, CTETIEHH C [eJTbIM OTPUIATEIbHBIM
3HAMEHATEISIMH B
NoKa3areyieM, CTAaHJapTHOTO BUa YHCiIa, OOpaTHOM
Konrtponbraspadora Ne 1 1 NPONOPLUUOHAIBHOCTH;
. cgoticmea: OCHOBHOE CBOMCTBO PalOHAIBHOM APOOH, CBOWCTBA CTETICHH
5 VYMHOXEHUE U JIeJICHUE PaIlMOHAIBHBIX IPOOEH. 4
Bossenienue paunonanbHoOM IpoOy B CTENEHD C IIeJBIM TTOKa3aTelieM, YpaBHEeHUH, pyHKIMU Y = — ;
o n
6 ToxaecTBeHHBIETIPEOOPa30BaHUAPAITMIOHATBHBIX BB PAYKEHHIH 7 N
npaeuna: cI0KEHUs, BRIYUTAHUS, YMHOXKEHHUS, IeIeHUsI po0eii,
KontponsHaspabora Ne 2 1 BO3BE/ICHUS IpOOU B CTENEHB; YCIIOBHE PaBEHCTBA APOOH HYIIO.
Loxazvieams CBOWCTBA CTETICHU C 1IEIIBIM ITOKa3aTeJIeM.
7 PaBHOCHIIBHBIE ypaBHEHMUSL. 3 N N N
Onucvieams TpaduuecKuii METO]I pellieHHs ypaBHEHUH ¢ 0JTHON
ParmonansHble ypaBHEHHS .
MIEPEMEHHOM.
8 CreneHsp C LeNbIM OTPHLIATEILHBIM IT0Ka3aTeneM 4 Ipumensms OCHOBHOE CBOMCTBO pallMOHAJILHOM APOOH I COKpAILeHUs
N u ipeoOpazoBanus npodeit. [IpuBonuTs Npodu k HOBOMY (001IEM
9 CBo#iCTBa CTENEHH C ENIBIM ITOKa3aTeneM 5 peobp AP PHBOUATE 2 y (obmemy)
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S = Copepxanne yueOHOT0 “eCTBO XapakTepuCTHKA OCHOBHBIX BU/JIOB JIeSITEJIbHOCTH YYeHUKA
S s MaTepuaia Ha YPOBHe YUeOHbIX JelicTBHIA
T P 4acoB (na yp y . )
=
I
10 B 4 3HaMeHaTemo. Haxoauts cyMMy, pa3HOCTh, MPOU3BEACHUE U YACTHOE

Dynruns y = X u e€ rpapuk npo6eii. BBIMOMHATL TOXKIECTBEHHBIE PEOOPA30BAHNS PALIMOHATBHBIX
BBIPAKCHHUI.

KonTponbnaspabora Ne 3 1 Pewamp ypaBHEHUsI C IEPEMEHHOI B 3HAMEHATENe JPOOH.
Ilpumensmsv CBOKCTBA CTENIECHU C LIEJIBIM IIOKA3aTENEM IS
peoOpa30BaHus BRIPAKEHUI.
3anucvisamp yncna B CTAaHAAPTHOM BUJIE.

Buinoansame noctpoenue u ytenue rpaduka GyHKIun y = —
n
I'naga 2
KBanpaTHbie KOpHU. 25
HeiicTBUTEJbHBIE YHCIA
11 | ®yskuus y = X* u eé rpaduk 3 Onucviéamy: TIOHATHE MHOXECTBA, 3JIEMEHTa MHOXKECTBA, CIIOCOOBI
. o 3aJJaHHs] MHOXKECTB; MHOXECTBO HaTYPAJIbHBIX YHCEJ, MHOXKECTBO LIEIIBIX
12 KBanpaTHble KopHU. ApupMeTHIeCKUi KBaIpaTHBIN KOPEHb 3 o
YHCell, MHO)KECTBO PAIlOHAIBHBIX YHCEN, MHOYKECTBO ACHCTBUTENbHBIX
13 | MHOXECTBOHU €ro 3JIEMEHTHI 2 YHCEN U CBSI3M MEX/Y 3TUMH YHCIOBBIMU MHOKECTBAMH; CBSI3b MEKIY
0ECKOHEUHBIMH JECATUUYHBIMHU IPOOSIMHU U PALMOHAIEHBIMH
14 [ToamuOx)ecTBO. OnepannnHa MHOKECTBAMU 2 a AP pat ’
UpPPalMOHANBHBIMU YUCIIAMH.
15 UuCIIOBBIEMHOXKECTBA 2 Pacnosnasamv panmoHalibHbIE U UppaLlMOHAJIbHbIE yucia. [IpuBoauts
. MIPUMEPBI PAlMOHANBHBIX YHCEN U UPPALMOHATBHBIX YHCEIT.
16 CBoiicTBaapu(pMETHUIECKOr0 KBaJpaTHOTO KOPHS 4 PHMEPBI patl ppatl . .
3anucvisams ¢ ToMoUIbIO (HOPMYIT CBOWCTBA JEHCTBUM C
17 ToxaecTBeHHbIC ITPEOOPa30BaHMS BHIPAIKCHHUIH, 5 JIEUCTBUTEIbHBIMU YUCTIAMH.

COJICPIKAIINX
KBaJIpaTHbBIC KOPHU

Dopmyauposamy:
onpeoeneHusi: KBAPATHOTO KOPHS U3 YKCia, apu(pMETHIeCKOTO
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=7 Copepxanne yueOHOT0 XapakTepuCTHKA OCHOBHBIX BU/JIOB JIeSITEJIbHOCTH YYeHUKA
e 5 MaTepuaJia HecTBo (Ha ypoBHe Y4eOHBIX JeiicTBHIi)
T & P 4acoB yp y
=
I
18 Oynkuus Y = X 1 e rpaux 3 KBaJIpaTHOT'O KOPHS U3 YNCIIA, PaBHBIX MHOXECTB, ITOJIMHOKECTBA,
NepeceUeHNs MHOXKECTB, 00bEJMHEHUSI MHOYKECTB;
Kontponphaspadora Ne 4 1 ceoticmea: HyHKIMH Y = X°, apuMETHIECKOT0 KBaJPATHOTO KOPHS,
byHkmun Y =+/X .
Loxazvieamsb cBOWCTBa apu(IMETHIECKOTO KBAIPAaTHOTO KOPHSL.
Cmpoums rpaduxu yHKIHiT Y = X2 Y = VX .
[IpumensTh NOHATHE apUPMETHIECKOTO KBaAPATHOTO KOPHS IS
BBIYMCJICHUS 3HAYECHUI BBIPAYKECHUI.
Vnpowame Beipaxenus. Pemars ypaBHeHusi. CpaBHUBATh 3HAUYECHUSA
BBIpKEHHH. BBITIOTHSTE TpeoOpazoBaHie BEIPaXKSHHUN C IPUMEHEHHEM
BBIHECCHHUSI MHOJKUTEIIS] M3-T10]] 3HaKa KOPHS, BHECEHUE MHOXKHUTEIS O]
3HaK KOpPHS. BEIMONHATE 0CBOOOXKIEHHE OT HPPAIIMOHATIBHOCTH B
3HaMeHareJe IpoOH, aHaIN3 COOTHOILECHUN MEXAY YMCIOBBIMU
MHOKECTBAMH U HX JJIEMEHTaMH
Inasa 3 26
KBaaparnblie ypaBHeHust
19 | KBagpartHsie ypaBHeHUs. PellieHre HEMOMHBIX KBaJPaTHBIX 3 Pacnosnasams v NpUBOIUTH IPUMEPHI KBaJAPATHBIX YPaBHEHHUN
ypaBHEHUI Pa3NIUYHBIX BUIOB (IIOJIHBIX, HETIOIHBIX, IPUBEAEHHBIX ), KBaIPATHBIX
N TPEXUIICHOB.
20 ®dopmyrna KOpHEH KBaIpaTHOTO YpaBHEHUS 4
Onucvieamob B 00IIIEM BHJIC PEIICHUE HETTOJIHBIX KBAAPATHBIX
21 | Teopema Buera 3 ypaBHEHUH.
Dopmynuposamy:
Kontponsnaspabora Ne 5 1 PMYIUP N
onpeodeneHus: ypaBHEHNS TIEPBOI CTENIEHH, KBAIPATHOTO YPaBHEHUS;
22 KBaapaTHbIITpEXUIEH 3 KBaJPATHOTO TPEXWICHA, AMCKPUMUHAHTA KBaIPATHOI'O YPAaBHEHMS
. 1 KBaIPaTHOTO TPEXUIeHa, KOPHs KBapaTHOTO TPEXUICHA;
23 | Pemenue ypaBHEeHHUH, KOTOPBIE CBOAATCS K KBaJpaTHBIM 5 P P » K0P o RS ’

YpaBHEHUSIM

OMKBaIpPaTHOTO YPaBHEHHUS;
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s Kouu
S = Copepxanne yueOHOT0 4eCTBO XapakTepuCTHKA OCHOBHBIX BU/JIOB JIeSITEJIbHOCTH YYeHUKA
S s MaTepuaia Ha YPOBHe YUeOHbIX JelicTBHIA
T P 4acoB (na yp y . )
=
I
24 | PanmoHnanbHbIe ypaBHEHUS KaK MaTeMaTHUYECKUE MOJEITN 6 c6oticmea KBaApaTHOTO TPEXUIIECHA;
peanbHbIX CUTYalUl meopemy Buera n 00paTHyIO eif Teopemy.
3anucvisams 1 fOKa3bIBaTh (POPMyYITy KOpPHEH KBaApaTHOTO ypaBHEHUSI.
KontponsHasipabora Ne 6 1 A bop 1YLy KOp AP yP
HccnenoBath KOMTMUECTBO KOPHEN KBaIPaTHOIO YPABHEHHS B
3aBHCUMOCTH OT 3HaKa €ro IUCKPUMHUHAHTA.
Lokaszvieams meopemol: Buera (IpsMyro i 00paTHYIO), O Pa3TIOKEHUH
KBaJpaTHOTO TPEXUICHA Ha MHOXKUTEIH, O CBOWCTBE KBaJPAaTHOTO
TpEXWIEHA C OTPULIATEIBHBIM JUCKPUMHUHAHTOM.
Onucvieams Ha IPUMEPAX METOJT 3aMEHBI IEPEMEHHON JJIs1 PEeIIeHUS
YpaBHEHUI.
Haxooums KOpHU KBaIpaTHBIX YpaBHEHUH Pa3INYHBIX BHJIOB.
[Mpumenste Teopemy Buera u oOpatHyto eif TeopeMy. BoimonHsTh
pas3ioXeHne KBapaTHOTO TpEXWIeHa Ha MHOKUTeIH. Haxoauts kopHH
ypaBHEHUH, KOTOPbIE CBOIATCS K KBaApaTHBIM. COCTaBIISITh KBaJpaTHbIC
YpaBHEHUS M ypaBHEHUS, CBOJISIINECS K KBaPATHBIM, SBISIOLINECS
MaTeMaTHYECKIMH MOZETISIMU PEAbHBIX CUTYalui
IoBTOpEHHE
U cUCTEeMATH3ALUSA 10
yue0HOro Marepuasa
YupakHeHus I MOBTOPSHUS Kypea 8 Kiiacca 6
Konrtponsnaspadbora Ne 7 1

Hroro: 102




IIpumepHoe TeMmaTH4YecKOe IJIAHMPOBaHUe. AJsredopa. 9 kiacc

<
> 5 Kouu
S = Conep:xanue yuyeOHOro YeCTBO XapakTepHCTHKA OCHOBHBIX BUJOB J1eSITEILHOCTH YYeHUKA
S s MaTepuajia HAa YPOBHE YUEeOHBIX AeHCTBHI
T & p 4acoB (ua yp y A )
=
|
T'naga 1
20
Hepagencra
1 UuCloBbICHEPABEHCTBA 3 Pacnosnasams 1 npuBOAUTH NPUMEPHI YUCIOBBIX HEPABEHCTB, HEPABEHCTB C IEPEMEHHBIMU,
N JIMHEMHBIX HEPABEHCTB C OJHOM IIePEMEHHOM, IBOMHBIX HEPABEHCTB.
2 OcHOBHBIE CBOMCTBA 2 p A p A p
Dopmyauposamy:
YUCJIOBBIXHEPABEHCTB o Ny
onpeodeiieHus: CPABHEHUS JIBYX UHCEIl, PEIIeHUs HEpaBEHCTBA C OJTHOW MepEeMEHHON, paBHOCHITEHBIX
3 CroxeHue 1 YMHOKCHHE 3 HEPAaBEHCTB, PEIICHHS CUCTEMBI HEPABESHCTB C OJIHOM MEPEMEHHOM, 00JIaCTH OIPE/ICIICHHUS
YUCJIOBBIX HEPABEHCTB. BBIPKCHUS,
OrneHrBaHNE 3HAYCHUSA €601icMEa YUCIOBBIX HEPABEHCTB, CJIOXKEHUSI 1 YMHOKEHHUS YUCIIOBBIX HEPABEHCTB
BBIPKECHHUS loxazvieams. CBOMCTBA YUCIOBBIX HEPABEHCTB, TEOPEMBI O CIOKEHUU U YMHOKEHUH YUCIOBBIX
HEPABEHCTB.
4 Hepasencrac 1 p .
OIHOHIIEDEMEHHOI Pewams nuHeliHbIC HEPABEHCTBA. 3aNUCHIBATh PELICHUS HEPABEHCTB U UX CUCTEM B BUJIE YUCIOBBIX
P MIPOMEXYTKOB, OOBEIMHEHNS, [IEPECEUSHUS YNCIOBBIX IIPOMEKYTKOB. PeliaTs cucteMy HepaBeHCTB
5 PemeHne HEpaBEHCTB C OHOU 5 ¢ oiHO¥ nepeMeHHol. OLieHNBATh 3HaYCHHE BhIpaXKeHus1. M300pakaTh Ha KOOPAWHATHOW NIPSIMO
nepemMeHHo. UuncaoBsie 3a/IaHHBIEC HEPABCHCTBAMH YHCIIOBBIC POMEKYTKU
MPOMEKYTKHU
6 Cucrembl JJUHENHBIX 5
HEPaBEHCTB C OJTHOMI
MepeMEHHOU
KonTponbnas padora Ne 1 1
TI'nasa 2
38

Keaapatuunas Gpynkuus
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> 5 Kouu
S = Conep:xanue y4yeoHOTro 4eCTBO XapaKTepHCTHKA OCHOBHBIX BH/IOB /1eSITEJIbHOCTH YYeHHKA
S s MaTepuaia Ha YPOBHe Y4eOHbIX el cTBUIi
T P 4acoB (na yp y A )
=
I
7 [ToBTOpEHNME U pacHIpeHue 3 Onucvigamsp noHsATHE GYHKIUH KaK MIPaBUIIa, YCTAHABINBAIOIIETO CBSI3b MEXY 3JIEMEHTaMHU JABYX
CBE/ICHU 0 (PYHKINU MHOYECTB.
. Dopmynuposamy:
8 CaoiicTBa pyHKINH 3 PALYIUD
onpedenerus: Hyns GYHKIAH; TPOMEXYTKOB 3HAKOIIOCTOSHCTBA (DYHKINHW; (DyHKITHH,
9 Kak moctpouts rpaduk 3 BO3pacTatolicii (yObIBaroIeil) Ha MHOXKECTBE; KBaApaTHUYHON (QYHKIIUH; KBaJPATHOTO HEPaBEHCTBA;
Gynkuun y = kf(x), ecnu C80lCcmea KBAIPaTHYHON HYHKIINH;
u3BeCTeH IpaduK GyHKIUH npasuna MoCcTpoeHus rpaduKoB GYHKIMH ¢ TTOMOIIBI0 ipeobpazoBanuii Buaa f(X) — f(X)+a;
y = f(x) f(X) — fix + a); f(X) — kf(X).
Cmpoums rpaduku GyHKIME ¢ TOMOINBI0 peodpazoBanuit Buma f(X) — f(x)+ a;
10 Kak noctpouts rpaduku 4 i
ymHKumii y = f(X) + b f(x) — f(x + a); f(x) — kf(x).
Cmpoump rpaduk kBaapatuyHoit ¢pyHkiuu. [1o rpaduky kBagpaTHUHON QYHKIIUN ONUCHIBATH €€
ny = f(x + a), ecom uszBecTen P pag s by paguxy KBaap by
_ CBOWCTBA.
rpaduk GpyHkmmu y = f(X)
Onucvleéams CXeMaTHIHOE PACIIONOKEHHE 1TapadoIIbl OTHOCUTEIBHO OCH A0CIHCC B 3aBHCUMOCTH OT
11 KBagparnunas ¢pyHkuus, e€ 6 3HaKa cTapmero KoddQuienTa 1 AUCKPUMHUHAHTA COOTBETCTBYIOIIETO KBAIPATHOTO TPEXUIICHA.
rpad K u CBOWCTBA Pewamp xBagpaTHBIC HEPABEHCTBA, UCTIONB3YSI CXEMY PACIIONIOKEHHUS MTapadoIIbl OTHOCHTEILHO OCH
abcmmcc.
Kontponsnaspabora Ne 2 1 1 " .
Onucwvieams TpahUueCcKUil METO/I PEIICHNS CUCTEMBI IBYX YPaBHEHUH C IBYMS IIEpEMEHHBIMH,
12 Penrenme kBajpaTHBIX 6 METO/I MTOJICTAHOBKH U METOJI CJIOXKEHUS JUIS PEHICHUS] CUCTEMBI JIBYX YPaBHEHUH C IByMS
HEpaBEHCTB MEPEMEHHBIMHU, OJTHO U3 KOTOPBIX HE SBIISETCS JINHEHHBIM.
13 CrcTems ypapseHHi ¢ IByMs 6 Pewamsb TexcTOBBIE 3a/1a9H, B KOTOPBIX CHCTEMA JIBYX YPaBHEHHUH C IByMs IEPEMEHHBIMH SBIISICTCS
MaTeMaTHYECKOH MOJIEIBIO PeabHOTO MPOIIecca, 1 HHTEPIPETHPOBATh PE3YNbTAT PEIICHHS
NepEMEHHBIMA
CHUCTEMBI
14 Pemenue 3aga4 ¢ noMomsr0 5
CHCTEM ypaBHEHHMI BTOPOU
CTETIeHU
Kontponsnaspabora Ne 3 1
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> 5 Kouu
S = Copaepxanne yueOHOT 0 “eCTBO XapakTepHCTHKA OCHOBHBIX BUAOB JeATEIbHOCTH YYeHUKA
S s MaTepuaia Ha YPOBHe Y4eOHbIX el cTBUIi
T P 4acoB (na yp y A )
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I
I'naea 3
DJIeMeHThI PUKJIATHON 20
MaTeMaTUKH
15 Matematudyeckoe 3 Ilpusooums npumepuol:
MOJIeTMpPOBaHNE MaTeMaTHYECKHX MOJIENel peallbHbIX CUTYalni; MPUKIAIHBIX 3a/1a4; TPUOIIKEHHBIX BEITUUWH;
N HCHOJb30BaHMs KOMOMHATOPHBIX IPABUJI CYMMBI M TPOU3BEICHUS; CITy4ailHbIX COOBITHH, BKIIIOYAs
16 IIponieHTHBIEPACYETHI 3
JOCTOBEPHBIC M HEBO3MOXKHBIE COOBITHSL; OIIBITOB C PABHOBEPOSITHBIMU HCXOAAaMU; PEICTABICHUS
17 [MpubnmxEHHBIE BEIYUCIICHHUS 2 CTaTUCTUYECKUX JAHHBIX B BUJE TaOJHUII, JUarpaMm, TpaQuKoB; UCIIOIb30BaHUS BEPOSITHOCTHBIX
CBOMCTB OKPYXKAIOIIUX SIBICHUM.
18 OcCHOBHEIE NTpaBUIIa 3 by B
Dopmynuposamy:
KOMOWHATOPUKHU N .
onpeoenenust: abCOIOTHON MOTPEITHOCTH, OTHOCHTENILHON MOTPEITHOCTH, IOCTOBEPHOTO COOBITHS,
19 YacToTa 1 BEpOSITHOCTh 2 HEBO3MOXXHOTO COOBITHS; KJIACCHUECKOE OIPEeTICHUE BEPOSATHOCTH;
CIIy4ailHOTO COOBITHS npaeuna: KOMOMHATOPHOE MIPABUIIO CYMMBbI, KOMOMHATOPHOE MPAaBHUJIO IPOU3BEICHHUS.
Onucwvieams STaIbl peIeHUs IPUKIIATHOMN 3a1a4H.
20 Knaccuueckoe 3 P p A A N
[NosicHsTh 1 3anMCHIBATH POPMYITY CIIOKHBIX MPOIEHTOB. [I[pOBOINTH MIPOIICHTHBIE PAcUEThI C
OTIpe1eJIEHUEBEPOSTHOCTH
HCIOJIb30BAaHUEM CIIOKHBIX IPOLIEHTOB.
21 HaganeHbie cBeeHus 3 Haxooums TOYHOCTD IPHOIKEHUS 110 Ta0JIHIIe PUOTMKEHHBIX 3HAYSHUN BEIIMIHHEIL.
0 CTaTHUCTHKE Hcnonb3oBaTh pa3nudHbie GOPMBI 3aITUCH TPUOIMKEHHOTO 3HAYCHUS BeTHYUHBL. OIICHUBATh
npUOIMKEHHOE 3HAYCHNUE BETUYNHBI.
KonrtponbHas padora Ne 4 1 P

1Ipo6oOdums ONBITHL CO cy4aliHBIMHU Hcxoaamu. I1oscHATE U 3anuckBaTh HOPMYITY HAXOXKIECHUS
YacTOTHI CITydaifHOTo cOObITHA. ONHICHIBATh CTATUCTHYECKYIO OIIEHKY BEPOATHOCTH CIIy9aifHOTO
coObITrA. HaxonTh BEPOSTHOCTH CIyYaifHOTO COOBITHS B OMBITAX C PABHOBEPOSTHHIMHU HCXOIAMHU.
Onucvieamp 3TAIBI CTATUCTUYECKOTO UccaenoBanus. OGopMisaTs HHPOPMALUIO B BUAE TaOIUI U
nuarpamm. M3Biekars nHGOpMAIIHIO U3 TaOIUI U AuarpaMM. HaxoauTe ¥ IpUBOIUTE IPUMEPHI
HCIIONb30BAaHUS CTATUCTUYECKUX XapAKTEPUCTUK COBOKYIIHOCTH JJAHHBIX: CPEHEE 3HAYCHHUE, MOJIA,
pa3max, MeanaHa BEIOOpKU
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=3 Copaepxanne yueOHOT 0 XapakTepHCTHKA OCHOBHBIX BUJOB J1eSITEILHOCTH YYeHUKA
Z = 4€eCTBO p . y
MaTepuaJia HA YpPOBHe Y4eOHBbIX JeilcTBH
T P 4acoB (na yp y A )
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I'nasa 4
YucsoBbie 17
10CJIe0BATEILHOCTH
22 UucnoBble MOCIE0BATENHHOCTH Tpusodums npumepsvl: TMOCIENOBATENBHOCTEH; YHCIOBBIX MTOCIICIOBATEIILHOCTEH, B YACTHOCTH
apu(PMETUYECKOU U TEOMETPUUYECKON MPOTPECCHIL; UCIIOIB30BAHUS MTOCIEA0BATEILHOCTEN B
23 Apudmerrueckas mporpeccust 4 pud . P porp ’ A
peaNbHOM KU3HU; 3371a4, B KOTOPHIX paCCMATPUBAIOTCS CYMMBI ¢ 0€CKOHEYHBIM YHCIIOM CIIaragMbIX.
24 CymMa N IepBbIX WICHOB Onucviéamy: TIOHSTHE TOCIICIOBATEIILHOCTH, YWICHA TIOCIIEA0BATEIBHOCTH, CIIOCOOBI 3aIaHHsI
apu(MeTHYECKOH MPOTpeccuu [10CJIEZIOBATENBHOCTH.
Buviuucaamo 4ieHbl NOCIEA0BATENIBHOCTH, 3aAaHHON (POPMYJION N-TO YieHa WK PEKYPPEHTHO.
25 I'eomeTpuyeckast mporpeccust 3 A » 31 bopmy. PeKypPp
Dopmynuposamy:
26 CyMMa N mepBBIX YJICHOB 2 onpeodenenus: apuPMETHIECKON POTrPECCHH, TEOMETPHUECKON TPOTPECCH;
TeOMETPUUYECKON IIPOrpeccuu €60UCMBa YIICHOB TEOMETPUIECKON U apUPMETHUECKON MTPOTPECCHIA.
N 3adasams apuPMETHUECKYIO U TEOMETPUIECKYIO TPOTPECCHH PEKYPPEHTHO.
27 CyMMma GeCKOHEUHOU 2 pug y P YIo HpoIp PeKypp
TeOMETPUYECKON MTPOTPECCHH, Y N .
KoTOpO | q | < 1 3anucwvisame u nosicusams GOpMyIbl 00IIETO WiieHa apU(PMETHIECKOI U TEeOMETPUIECKOM
pOrpeccuil.
Kontponsnaspabora Ne 5 1 3anucvieams 1 doxazvieams: HOPMYIBI CyMMEI N TIEPBIX WICHOB apu(pMeTHIecKon U
FEOMETPHYECKOM MPOrpeccHii; (hOpMYyJibl, BEIpAXKAIOIINE CBOWCTBA YICHOB apu(METHIESCKOH U
FEOMETPUYECKOM POTrpeccuil.
Buiuucnams cymmy 0€CKOHEYHOM reOMeTpUYecKOr mporpeccud, y kotopoit | q | < 1. IlpencraBnsats
OEeCKOHEYHBIE TIEPHOUICCKIE NTPOOH B BHJIE OOBIKHOBEHHBIX
IloBTOpEeHNE
W CHCTeMaTH3anus 10
y4eOHOro MaTepuaia
YnpaxxHeHus 175 HOBTOPEHUs Kypca 9 6

Kj1acca
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5y 5 Kouu
S = Conepxanue y4edoHOT0 4eCTBO XapaKkTepucTHKA OCHOBHBIX BH/IOB JIeATEIbHOCTH YYeHUKA
S s MarepHuaJa HA YPOBHE V4eOHBIX AeiCTBHI
= =) p 4acoB (ua yp y A )
=]
|
Kontponbnaspadora Ne 6 1

HUroro: 102 gaca



Kpurepyu ¥ HOpPMBI OLIEHKH 3HAHUI, YMEHMH U HABBIKOB
00yYaroIuXcs Mo MaTeMaTHKe

1. Oyenka NUCbMEeHHbIX KOHMPOIbHBIX pabOm 00YYarOWUXcs no Mmamemamuxe.

e OTBET OIICHUBAETCSA OTMETKOM «5%», €CIIH:

e paboTa BBIMOJHEHA MTOJTHOCTHIO;

® B JIOTHYECKUX PACCYXKICHUSIX U 0O0OCHOBAHHMH PEIICHUS HET IPOOEIIOB U OIIMOOK;

® B PCIICHUU HET MATEeMAaTUYECKUX OIMMOOK (BO3MOXKHA OJHAa HETOYHOCTh, OIMCKA,
KOTOpasi HE SIBJISETCS CJICICTBUEM HE3HAHMS WIJIM HEITOHUMaHUs Y4eOHOT0o MaTepuaa).

e OT™meTKa «4» CTaBUTCS B CICIYIONIUX CIydasiX:

e pa0boTa BBINMOJIHEHA MOJHOCTHIO, HO 0OOCHOBAHMSI IIArOB PEIICHUS HEIOCTATOYHBI (€CIIn
YMEHHE 000CHOBBIBATH PACCYKICHHUS HE SBIISUIOCH CIICIIHATLHBIM 00BEKTOM IPOBEPKH );

® JIONYIICHBI OJIHA OIMMOKA WJIM €CTh JBa — TPU HENOYETA B BBIKJIAJIKAX, PUCYHKaX,
gyepTekax Wi rpadukax (€Cim 3TH BUIbI pa0OT HE SBJSUIUCH CIIEIUATbHBIM 00bEKTOM MPOBEPKH ).

e OTMeTKa «3» CTaBUTCS, €CIIN:

e jjonymnieHo Oojee OAHOW OMMOKM WM Oojiee NBYX — TPEX HEJOYETOB B BBIKJIAJKAX,
yepTerkax WM Trpadukax, HO oOyyarommiics oOnanaer o0sA3aTeNbHBIMM YMEHUSMU 10
IIPOBEPSIEMON TEME.

e OTMeTKa «2» CTaBUTCS, €CIIN:

® JIONYIICHBI CYIICCTBCHHBIC OMIMOKH, IMOKa3aBIHME, YTO OOYYArOIIMicS HE o0yamaeT
00s3aTeNbHBIMA YMEHHUSIMHU 110 JAHHOM TeMe B MOJIHOM Mepe.

2. ObleHKa YCNIHbLX Omeemos 06y14ai0u;uxc,<1 no mamemamuke

e OTBET OIICHUBAETCS OTMETKOM «5», €CIIM YUEHUK:

e [IOJIHO PAacKphUI COepaHUe MaTepuaia B 00beMe, MPeTyCMOTPEHHOM MpOrpaMMon U
yu4eOHUKOM;

® M3JI0KWI MaTepuall TPAMOTHBIM SI3BIKOM, TOYHO HCIIOJIB3ysd MAaT€MaTUYECKYIO
TEPMHHOJIOTHIO U CHMBOJIMKY, B ONIPEAEIEHHON JIOTHYECKON MOCIIEA0BATEIbHOCTH;

® [IPaBHJIBHO BBINOJIHWI PUCYHKH, YEPTEXKH, T'papUKH, COMYTCTBYIOIINE OTBETY;

e [10Ka3aJl yMEHHE WLIIOCTPUPOBATH TEOPHIO KOHKPETHBIMH IIPUMEPAMHU, IPUMEHATD €€ B
HOBOMW CUTYyalluu IPHU BHINOJIHEHUH TPAKTUUYECKOTO 3aJaHuS;

® [IPOJIEMOHCTPUPOBAJ 3HAHUE TEOPUM paHee MW3YUYCHHBIX COIMYTCTBYIOUIUX TEM,
c(OPMHPOBAHHOCTb M YCTOMUMBOCTB MCIOJIb3YEMBIX IIPU OTBETE YMEHHUM U HABBIKOB,;

® OTBeYaJl CaMOCTOATENIbHO, 6€3 HaBOASALINX BOIIPOCOB YUUTEIIS;

® BO3MOJKHBI OIHa — IBE HETOYHOCTH IPU OCBEILIEHNU BTOPOCTENEHHBIX BOIPOCOB UJIU B
BBIKJIa/IKaX, KOTOPbIE YYEHHK JIETKO UCIIPABUJI I1OCIIE 3aMEYaHUs YUUTEIs.

e OTBET OLIEHUBAETCS OTMETKOMN «4», €ClIi yJOBJIETBOPSIET B OCHOBHOM TpeOOBaHUSAM Ha
OLIEHKY «5», HO IIPX 3TOM UMEET OJIMH U3 HEJOCTAaTKOB:

® B U3JIOKEHHUU JIOMYIIEHBl HeOosblIMe MpoOenbl, He HCKa3MBIIEe MaTeMaTHYeCKOe
COJIep’KaHNE OTBETA;

e JIONYUIEHBl OAWH — JIBa HEIOYETa NPH OCBEIIEHWH OCHOBHOIO COJAEpKaHMs OTBETA,
HCIIPaBJIEHHBIE MTOCIIE 3aMEYaHUs YUUTEs;

e JonynIeHbl OmMOKa Wiau Ooyiee ABYX HEJAOYETOB IPH OCBEUIEHHH BTOPOCTENEHHBIX
BOIIPOCOB MJIM B BBIKJIAJIKaX, JIETKO UCIPABIEHHBIE TIOCIIE 3aMEYaHUs YUUTEIS.

e OTmeTKa «3» CTAaBUTCS B CICAYIONIUX CIydasiX:



® HEMOJHO PAaCKPBITO COZIepKaHKe MaTepraia (coaep kaHue N3JI0XKeHo (pparMmeHTapHo, He
BCErJa TOCJIE0BATENbHO), HO TIOKAa3aHO O0Ilee MOHMMaHHE BOIPOCAa M MPOJIEMOHCTPUPOBAHBI
YMEHUS, JOCTaTOYHBIE /1JIs1 yCBOEHHS IPOrpaMMHOI0 MaTepuaia (onpenenensl «I'pedoBaHusAME K
MaTeMaTHYECKOM MOJIrOTOBKE 00yUYaIOMIUXCs» B HACTOALICH MTpOorpaMMe o MaTeMaTHKe);

® UMENUCh 3aTPYJHEHUS WM JOMYIICHBl OIIMOKHA B OIpPEICIICHUN MaTeMaTHYeCKOU
TEPMUHOJIOTHH, YEPTEXKAaX, BHIKIIAIKAX, UCIIPABJIEHHBIE I10C]I€ HECKOJIBKUX HAaBOJSALIMX BOIIPOCOB
YUUTENS;

® YUCHHUK HE CIIpaBWJICS C NIPUMEHEHMEM TEOPUM B HOBOM CUTYallMU IIPH BBIIOJIHEHUU
IPAaKTUYECKOI'0 3a/laHKsl, HO BBIIOJIHMI 33JaHUs 0053aTEIbHOIO YPOBHS CI0XHOCTH IO JTAHHOM
TEME;

® IpU JIOCTATOYHOM 3HAHUM TEOPETUYECKOIO0 MaTepuana BbISBIEHA HEAOCTATOYHAs
c(OPMHPOBAHHOCTb OCHOBHBIX YMEHUI U HABBIKOB.

e OTMmeTKa «2» CTaBUTCS B CIEAYIOLINX CIIydasx:

® HE PacCKpbITO OCHOBHOE CO/IEpP)KaHUE yUeOHOT0 MaTepuana;

e 00Hapy)XEHO HEe3HaHHE YYEHMKOM Oouibllel winm Haubojee BaXHON yacTu y4eOHOro
MmarepHaa;

® JIONYIIEHB! OMMUOKU B ONpPEACICHUH MOHATHUM, MPU MCHOIb30BAHUM MaTEeMaTHUECKOM
TEPMUHOJIOTHH, B PUCYHKAaX, YepTeKaxX WM TpaduKax, B BBIKIAJKAX, KOTOPbIE HE UCTIPABICHBI
[0CJI€ HECKOJIBKUX HaBOJAIINX BOIPOCOB YUUTEIIS.

3. Obwas knaccuguxayus oumuodOoK.

e [Ipy oleHKe 3HAHWIA, YMEHUH M HABBHIKOB OOYYAIOIIUXCS CJIEIyeT yYUTHIBATH BCE
omn6Oku (TpyObie U HErpyObIe) U HETOUETHI.
3.1. I'pyObIMU cUMTAIOTCS OLIMOKU:

® HE3HAHME ONpPEETECHUs OCHOBHBIX MOHSTHI, 3aKOHOB, MPABUJI, OCHOBHBIX IMOJO0KEHUN
TeopuH, He3HaHue (Gopmys, OOMIEIPUHSATHIX CHUMBOJIOB OOO3HAUEHUN BETUYHMH, €IUHUIl HX
MU3MEpPEHHUS;
® HE3HAHHE HAUMEHOBAHUU €MHUI] U3MEPEHUS;
HEYMEHUE BBIICIIUTH B OTBETE INIABHOE;
HEyMEHUE MIPUMEHSTh 3HaHUs, aITOPUTMBI JUIsl pEIIEHU 3a/1a4;
HEyMEHHE JIeNaTh BBIBOBI U 0000IIEHUS;
HEYMEHHE YUTATh U CTPOUTH rpaduKy;
HEYMEHUE T0JIb30BATHCS NMEPBOMCTOUHUKAMU, YUEOHUKOM U CIIPAaBOYHHKAMU;
MOTEPSI KOPHSI WJIK COXPAaHEHUE MTOCTOPOHHETO KOPHS;
otOpackiBaHue 0€3 00BSICHEHHI OJTHOTO U3 HUX;
paBHO3HAYHbBIC UM OIIHOKH;
® BHIUHCIUTEIBHBIC ONTUOKU, €CIT OHU HE SBJISTFOTCSI OTTMCKOM;
® JIOTUYECKUE OLUTUOKH.
3.2. K HerpyObIM omuOKam clieyeT OTHEeCTH:

® HETOYHOCTH (POPMYIUPOBOK, OMPEACIICHUN, TOHATHIA, TEOPUH, BRI3BaHHAS HETIOJTHOTON
O0XBaTa OCHOBHBIX IIPU3HAKOB OIPEIEIISIEMOrO MOHATHSA WIM 3aMEHOM OJHOTO - IBYX M3 3THX
IIPU3HAKOB- BTOPOCTENIEHHBIMH;

® HETOYHOCTh TpaduKa;

® HEPAMOHAIBHBIA METOJ PElICHUs 3aJa4d WM HEJOCTATOYHO NPOJYMAHHBIA IUIAH
OTBeTa (HapyllIeHUe JIOTHKH, TIOMEHA OTAEIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTENIEHHBIMHU);

® HepalMOHAJIbHBIE METO/IbI PaOOTHI CO CIIPABOYHON U JPYroil INTEpaTypoil;

e HEyMEHHE pellaTh 3a/1a4M, BHIIOIHATh 3aJaHUsI B 001IEM BUJE.



3.3. Hegoueramu sABIISIOTCA:

® HepalMOHAJIbHBIE TPHEMbI BEIUMCIICHUH U TpeoOpa30BaHuii;
e HeOpe)KHOE BBHINOJIHEHHUE 3aMKCcel, YepTexei, cxeM, rpaduKoB.

Y4eOHO-MeTouYeCKoe U HH(POPMAIHOHHOE OCHAIIIeHHE 00Pa30BaTEJIHLHOI0
npoiuecca

bubruomeunwviii hono
Hopmamuenuvie 00Kymenmaot
1.®enepanbHbIi TOCYJapCTBEHHBIN 00pa30BaTeIbHbIN CTAHIAPT OCHOBHOI'O OOIIETO
obOpazoBaHwUs.
2. IlpumepHbIe mporpaMMbl OCHOBHOTO 00111eT0 oOpa3zoBanus. Maremaruka.(CtaHnapThl
BTOpOrO mokojieHus.) — M.: [Ipocsemenue, 2010.
3. Maremaruka: nporpammsl:5-9 knaccsl/ A.I'.Mep3isk, B.b.ITononckuii, M.C . Sxup,
E.B.byuko (Anroput™m ycnexa)M.:Benrana-I'pad, 2017.
Yueono-memoouueckuii komnnexm
1. Maremaruka:5 Kiacc: yueOHHK AJIsl yJaluxcsi o01eo0pa3oBaTeIbHbIX YUpexKIeHUH /
A.I''Mep3msix, B.b.Ilomonckwuii, M.C.Sxup. — M.:Benrtana-I'pad,2017.
2. MaremaTHka:5 Kjacc: AMJaKTUUYECKUEe MaTepuabl: COOPHUK 3a/1a4 U KOHTPOJIbHbBIX
pabot / A.I''Mep3nsk, B.b.ITononckuit, M.C.Skup. — M.:Benrana-I"pad,2017.
3. Maremaruka:5 knacc: paboune tetpamu Ne 1 u 2 / A.I.Mep3mnsk, B.b.ITononckuti,
M.C.Axup. — M.:Benrtana-I'pa,2017.
4. Martemaruka:5 knacc: Mmeronundeckoe nocobue / E.B.bynko, A.I'.Mep3nsk,
B.Bb.ITonouckwuii, M.C.Sxup. — M.:Benrana-I'pad,2017.
5. Martemaruka:6 kiacc: yueOHUK JUId ydaruxcs o011eo0pa3oBaTesIbHbIX YUPEKICHUH /
A.I'.'Mep3nsx, B.b.ITononckuit, M.C.Axup. — M.:Benrana-I'pad,2017.
6. MaremaTHka:6 Kjacc: AMJAKTHUYECKUE MaTepUabl: COOPHUK 3a/1a4 U KOHTPOJIbHBIX
pabot / A.I''Mepznsk, B.b.Ilononckuit, M.C.SAkup. — M.:Benrtana-I'pa,2017.
7. MaremaTuka:6 kiacc: paboune terpaau Ne 1 u 2 / A.I'.Mep3nsk, B.b.Ilonoxckuii,
M.C.SAxup. — M.:Benrtana-I'pa,2017.
8. MaremaTuka:6 kiacc: Meroaudeckoe nocooue / E.B.bynko, A.I'.Mep3msik,
B.Bb.ITonouckwuii, M.C.Sxup. — M.:Benrana-I'pad,2017.
9. Aunre6pa: 7 kiacc: ydeOHHK JUIs yUaIIuxcst 001ieo0pa3oBaTeabHbIX YUpexKAeHUH/

A.I' Mep3nsak, B.b.Ilononckuit, M.C.Skup. — M :Benrana-I'pag, 2017.

10. AnreGpa: 7 kiacc: qUIaKTUYECKUE MaTepHralbl: COOPHUK 3a7ad U KOHTPOJIBHBIX padoT/
A.I'Mep3nsx, B.b.Ilononckuit, M.C.Sxup. — M :Benrana-I'pag, 2017

11. Anre6pa: 7 xnacc: meroaumaeckoe nmocoone/E.B.bytiko, A.I'.Mepansk, B.b.Ilononckwuid,
M.C.Axup. — M :Benrtana-I'pad, 2017.

12. Anre0pa: 8 kiacc: yaeOHHK JJIs yJaIIuXxcsl 00Ieo0pa3oBaTeIbHBIX YIPEK ICHUN/
A.I'Mep3msak, B.Bb.ITononckuii, M.C.Sxup. — M :Benrana-I'pad, 2017

13. AnreGpa: 8 kilacc: qUIaKTUYECKHe MaTepHralbl: COOPHUK 3a7jad M KOHTPOJIBHBIX padoT/
A.I'Mep3nsak, B.b.Ilononckuit, M.C.Skup. — M :Benrana-I'pag, 2017.

14. Anre6pa: 8 knacc: Mmeronuyeckoe nmocooue/E.B.bynko, A.I'.Mep3snsk, B.b.I[Tononckuii,
M.C SAxup. — M :Benrana-I'pag, 2017.



15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

217.

28.

29.

Anrebpa: 9 kiacc: yueOHUK IS ydanuxcsi o01eo0pa3oBaTebHBIX YIPEIKIACHUH/
A.I''Mep3msik, B.B.Ilononckuii, M.C.Skup. — M :Benrtana-I'pad, 2017.

Anrebpa: 9 kinacce: IUIaKTHYECKUE MaTepraibl: COOPHUK 337a9 U KOHTPOJIBHEIX paboT/
A.I''Mep3msik, B.B.Ilononckuii, M.C.Skup. — M :Benrtana-I'pad, 2017.

Anrebpa: 9 knacc: Mmeronuyeckoe nmocooue/E.B.bynko, A.I'.Mep3ansk, B.b.I[Tononckuid,
M.C.Axup. — M :Benrana-I'pad, 2017.

['eometpus: 7 knacce: yueOHUK Ui ydaruxcs o0uieo0pa3oBaTeabHbIX KO/
A.I''Mep3zmsik, B.b.ITononckuii, M.C.Skup.- M:Benrana-I'pad,2017.

['eomeTpus: 7 kinacce: AUAaKTHUECKUE MaTepraibl: COOPHUK 3a7a4 U KOHTPOJIbHBIX paboT/
A.I''Mep3msx, B.b.Ilononckwuii, M.C.Sxup.- M:Benrana-I'pad,2017.

I'eometpus: 7 knacc: paboune terpamu Nel,2/ A.I'.Mep3isik, B.b.Ilononckwit,

M.C Skup.- M:Benrana-I'pad,2017.

['eomerpus: 7 kiacc: meroauueckoe nmocooue/E.B.byiko, A.I'.Mep3ik,
B.b.[Tonouckuii, M.C.fkup.- M:Benrana-I'pad,2017.

['eometpus: § knacce: yueOHUK AJis ydarmxcs o01ieo0pa3oBaTeabHbIX KO/
A.I'.'Mep3mnsx, B.b.ITononckuit, M.C.Axup.- M:Benrana-I'pad,2017.

['eometpus: 8 kinacce: AUAaKTHUECKHUE MaTepUaibl: COOPHHK 3a7a4 U KOHTPOJIBHBIX PaboT/
A.I".'Mep3msik, B.b.ITononckuit, M.C.Skup.- M:Benrtana-I'pad,2013.

['eometpus: 8 kimace: paboune tetpamu Nel,2/ A.I'.Mepaisik, B.B.IlonoHckwid,
M.C.Skup.- M:Benrana-I'pad,2013.

['eomerpus: 8 kiacc: meronuueckoe nmocooue/E.B.bytko, A.I'.Mep3iik,
B.b.ITonouckuit, M.C.Akup.- M:Benrana-I"pad,2013.

['eometpus: 9 knacce: yueOHUK Ui ydammxcs o01ieo0pa3oBaTeabHbIX KO/
A.I''Mep3zmsik, B.b.ITononckuii, M.C.Sxup.- M:Benrana-I'pad,2014.

['eomerpus: 9 kiacc: TUAaKTUYECKHE MaTepHalibl: COOPHUK 3a7jad M KOHTPOJIBHBIX paboT/
A.I' Mep3nsx, B.b.ITononckuii, M.C.Sxup.- M:Bentana-I"pa,2014.

I'eometpus: 9 knacc: paboune Tetpaau Nel,2/ A.I'.Mepansak, B.b.Ilononckuit,
M.C.SAxup.- M:Benrana-I'pad,2014.

['eometpus: 9 knacce: Mmeronnyeckoe nocodoue/E.B.bynko, A.I'.Mep3sik,
B.b.Ilonouckuit, M.C.Skup.- M:Benrana-I'pag,2014.

Cnpasounbvie nocodous, Hay4HO-NONYIAAPHAA U UCMOPUYECKAA TUmMepamypa
1. baspun U, U,, ®pubyc E.A. Crapunnsie 3anaun. — M: [Ipocsemenue, 1994.
2. T'aBpwiioBa T.Jl. 3anumarenbHas Mmarematuka : 5-11 kiaccel. — Bosrorpaa: Yuurens,
2008.
3. JleBurac I'.I'. Hectannaptusle 3agaun no matematuke. — M.: MIJIEKCA, 2007
4. ®dapkoB A.B. Marematuueckue onuMnuasl B mkose: 5-11 kimaccel. — M.: Alipuc-
I[pecc, 2005.
5.http://www.kvant.info/ XKypuan «KBaut»
6./luuyeun JI.®. 3a crpannuamu yuebHuka anreopsl. — M. : [Ipocsemenue, 2010
7.Iyces B.A. CoopHuK 3a1a4 1o reomeTpun:5-9 knaccbl.-M:Onukce 21 Bek:Mup u
obpa3zoBanue,2005
8.I1otia /[»c.Kak pemrats 3amauy? — M.:Ilpocsemenue, 1975.
9. Ulapvieun U.D.,Epeanscuesa JI.H. Harnsnnas reomerpus. — M.:MHUPOC, 1995.

Ileuammnuie nocoousn

1. Tabau1e! 10 MaTeEMAaTHKE IS 5-6 KJIACCOB.



2.Tabnuiel o anredpe s 7-9 KIaccos.
3.Tabau1pl Mo reoMeTpuu U1t 7-9 Ki1accoB
4 TTopTpeTsl BBLAAIOIINXCS ACATEIeH MaTEMAaTHKH.

> w e

o

Hugopmayuonnwvie cpeocmea

«Kapman juist yuurens matemartukiy» http://karmanform.ucoz.ru.

Sl uy Ha ypok MaTeMaTvky (MeToauueckue paspaborkun): Www.festival.1sepember.ru
OIIMOP http://www.fcior.edu.ru u EK ITOP http://school-collection.edu.ru
CVII (coBpeMeHHBIN yUUTEIBCKHUI MOPTAI)
http://easyen.ru/?_openstat=0KTQSNC50Lst0YHRgdGLOLvQutCwOzs7

3aByu. udo Meromnueckas oubnmmoreka http://www.zavuch.info/methodlib/5/
Vpoku — KOHCIIEKThI WWW.pedsovet.ru

Jlocbe MIKOJIEHOTO YYUTEIsT MAaTEMATHKU
http://www.mathvaz.ru/docie.php?action=articles&catalog_id=3&cat_id=8

Texnuueckue cpeocmea 00yueHus
1. KommbroTep.
2. MynbTUMeTuanpoeKTop.
3. DOkpaH.

Yueono-npaxmuueckoe u yueono-nabopamopnoe ooopyoosanue
1. HaGopwst «Yactu nenoro Ha kpyre». «lIpocteie npoouy».
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