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IosicHUuTeIbHAA 3aNIMCKA:
PabGouast ydeOHas  mporpamma mo anreOpe sl OCHOBHOTO o0O0Iero oOpa3oBaHUs
COCTaBJICHA B COOTBETCTBHH CO CIICAYIONIMMH HOPMATHBHBIMU JIOKYMCHTAMH
1.1. ®enepanbublii 3ak0H 0T 29 nexadps 2012 roga Ne 273-D3 «O6 obpazoBanuu B Poccuiickoit
denepanun»
1.2. Ilpuka3 MunHCTEepcTBa 00pa3zoBanHus u Hayku Poccuiickoit Denepamnmu:
- ot 17 nexadps 2010 roga Ne 1897 «O6 yrBepxkaeHuu heaepaTbHOTO
roCyJIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIapTa OCHOBHOTO 00IIIET0 00pa30BaHUs»
(B pen. [IpukazoB MunuctepctBa oOpazoBanus u Hayku Poccuiickoit deneparuu ot 29.12.2014
Ne 1644, ot 31.12.2015 Ne 1577);
1.3 IIpumepHbIX paboumx mporpamm 1o ainredpe, 7 — 9 knaceor ( Bypmucrposa T. A. Anre6pa.
[Tporpammebl 0011€00pa3oBaTEeNbHBIX YupexaeHui. 7-9 kiaccel. — M.: [Ipocsemenue, 2014.
[IpeamerHas nuHus yueonukoB FO.H.MakaperueBa, H.I.Munatoka, K.M.Hemxkoga)
1.4. OO0 HOO (O00), (COO) MKOY COUI n. HukonaeBka

OOyueHre MaTeMaTHKe B OCHOBHOM IITKOJIC HAIIPABJICHO Ha JOCTH)KEHUE CIICITYFOLTIX
neJieil M3yYeHus:
1. B HanpaBlICHUH JIUHHOCHIHO20 PA3GUMUSL.

* Pa3BuTHE JIOTUYECKOTO U KPUTHYECKOTO MBIIUICHUS, KYJIbTYPhl PEYH, CIIOCOOHOCTH

K YMCTBEHHOMY JKCIICPUMEHTY;

*  @DOpMHPOBAaHUE Yy YUYAIIUXCS UHTEIUICKTYAIbHOW YECTHOCTH U OOBEKTHBHOCTH,
CIOCOOHOCTH K MPEOI0JICHUIO MBICIIUTEIILHBIX CTEPEOTHUIIOB, BHITEKAIOIINX U3
OOBIJICHHOTO OTIBITA;

* Bocnuranue ka4yecTB JIMYHOCTH, 0OCCIICUUBAIONINX COIUATBLHYI MOOWIBHOCTS,
CMOCOOHOCTh MPUHUMATH CAMOCTOSITCIILHBIE PEILICHHS,

*  DOpMHPOBAHUS KAYECTB MBIIIJICHHS, HEOOXOJMMBIX JIJISl a[IalTallid B COBPEMEHHOM
UHGOPMAIIMOHHOM O0IIECTBE;



* Pa3Butue wuHTEpeca K MareMaTH4YECKOMY TBOPYECTBY M  MaTEMaTHUECKUX
CIIOCOOHOCTEH.
2. B memanpeomemmnom nanpagnenuu:
* ®opmMmupoBaHHME MPEACTABICHUI O MareMaTHKe KaK YacTd oOOLIeueIoBeuecKon
KYJIBTYPHI,
0 3HAYMMOCTH MAaTE€MaTHKHU B Pa3BUTHH LIMBUIIN3ALMU U COBPEMEHHOTO OOIIECTBA;

* PasButue npencraBieHU 0 MaTeMaTUKe Kak (hopMe OMUCAHUS M METO/IC TO3HAHUS
JEeWCTBUTENLHOCTH, CO3/IaHUE YCIIOBHMA JUIsl MPUOOPETEHHS NIEPBOHAYAIBHOTO OTIBITA
MaTeMaTH4YE€CKOI0 MOIETIUPOBAHUS;

*  ®opmupoBaHHE OOMIMX CIIOCOOOB MHTEIIEKTYaIbHOU AEATEIbHOCTH, XapaKTEPHBIX

JUIS MaTeMaTUKH M SBJISIOUIUXCS OCHOBOW IO3HABaTENbHOW KYNbTYpPbI, 3HAUUMOM
JUIS pa3IM4YHbIX cep YeIOBEUECKON e TEIbHOCTH.
3. B npeomemnom HanpasieHuu.

* OsyazieHNe MaTeMaTUYECKUMU 3HAHUSIMU U YMEHUSAMHU, HEOOXOAUMBIMHU 151
MIPOJIOJKEHHSI 00Y4EHHUs B CTapIliel IIKOJIE WIIM UHBIX 00111€00pa30BaTEeIbHbIX
YUPEKACHUSIX, U3YUCHHSI CMEKHBIX AUCIUTUINH, IPUMEHEHHS B TIOBCEAHEBHOM KHU3HH,

* Co3ganue ¢yHAamMeHTa I8 MaTeMaTUYecKoro pa3BUTHUS, (OPMHUPOBAHUS

MEXaHHU3MOB MBIIIUIEHUS, XapaKTEPHBIX JJIs1 MaTeMaTHYECKOH 1eATeIbHOCTH.

3agaum o0yueHus:
*  TIpHOOpEeTeHHE MAaTEMATHYECKUX 3HAHUM U YMECHUH;
* oBJIajeHHEe 0000IIEHHBIMU CLIOCOOAMU MBICIUTENBHOMN, TBOPUECKOH 1€ATEIBHOCTH;
*  pa3BUTHE JOTMYECKOTIO MBIIUICHUS YUaIIHXCS.
*  OCBOCHHE KOMITETCHIMH(y4eOHO-T03HABATEIbHO M, KOMMYHUKATUBHOM,
pedIIeKCUBHOM, JIMYHOCTHOTO CaMOPA3BUTHS, HH(YOPMAIMOHHO-TEXHOJOTUYECKOM,
IIEHHOCTHO-CMBICIIOBOHA).

MecTo y4eOHOrO0 nipeaMeTa B y4eOHOM IIaHe

B cooTBercTBUM C y‘IC6HHM IIJIaHOM Ha HU3Y4YCHHC aJ'IF€6pBI B 7 - 9 xiraccaXx OCHOBHOM IIKOJIBI
OTBOJUTCA 3 yacaB HCACIIO B TCUCHUC KAXXKA0I'0 IroJa 06yquH$1, Bcero 306 YPOKOB.

Knace KonnuectBo 4acoB B rof KosnnyectBo 4acoB B HeAEO
7 102 3
8 102 3
9 102 3
NTOI'O 306 9




IlepeyeHb MeTOA0B OPraHu3aluM Y4eOHOM AeATeJIbHOCTH
[IporpaMmmMoii IpeyCMOTPEHO UCIIOIH30BAHNE PA3TUYHBIX OPraHU3AIMOHHBIX (popM
paboTHI ¢ yJaIIUMHUCS: YPOUHAS (YPOKHU OJTHOBO3PACTHBIC U PA3HOBO3PACTHHIC) U BHEYPOUHAs

JEATeNbHOCTD. WHAWBHyaJIbHBIC, TPYIIIOBHIE, HANBUIYAILHO-TPYIIIOBEIE, ()POHTAIBHEIE,
KJIACCHBIC U BHEKJIACCHBIE
- 00BSICHUTEIHHO-WITIOCTPATUBHBIHN, PETIPOTYKTUBHBIN, YACTHYHO-IOMCKOBBIN

[IpenmosaraeTcst HCMOJIB30BAHKE CIICIYIOIINX ITEJarOTHYSCKUX TEXHOJIOTUN U METOJIOB
00y4eHHUS:

* JIIEKTPOHHOE O0yYEeHUE U TUCTAaHIIHOHHBIE 00pa30BaTeIbHBIC TEXHOJIOTHH;
npooseMHOEe 00yUeHHUE; * pa3BUBAIOIIEE 00YUCHHUE; * UTPOBBIE TEXHOJIOTHH; * KOJUIGKTHBHBIC U
T'PYIIIOBBIC, ®* METO IMTPOCKTOB, ® JICKIWH,; ®* KOHCYJIbTAllUU U AP. TeopeaneCKHﬁ MaTepuain
MN3J1aracTtcs B BUIC HpO6J'IeMHI)IX HGKHI/Iﬁ, HaIpaBJAOIHUX TEKCTOB U COIMMPOBOXKIACTCA
AIIEKTPOHHBIMU 00pa30BaTENIbHBIMU PECYPCAMHU.

D opMBI KOHTPOJIA.

OCHOBHBIMH METOJIaMH ITPOBEPKHY 3HAHUN U YMEHUM y4aIlMXCs 10 MaTEeMaTHKE
SIBJISIIOTCSL YCTHBIM OTIPOC U MUCbMEHHBIE pa0oThl. K muceMeHHBIM (hopMamM KOHTPOJIS
OTHOCSITCSI: MATEMaTUYECKUE TUKTAHTHI, CAMOCTOATEIBLHBIE M KOHTPOJIBHBIE PAOOTHI.

OCHOBHBIE BU/IbI KOHTPOJISI 3HAHUN — BXOJHOM, MPOMEKYTOUHBIN, UTOTOBBIN. Tekyias
MIPOBEPKA MTPOBOJIUTCS CUCTEMATUUECKH M3 YPOKa B YPOK, @ UTOTOBAs — 10 3aBEPIICHUH TEMBbI
(pazgena), MIKOJIBHOTO Kypca.

Tekymmii KOHTPOJIb TI03BOJISECT BUACTH IIPOLIECC CTAHOBIICHUS YMEHUM M HABBHIKOB,
3aMEHSTh OT/ICIbHBIE TPUEMbI PA0OTHI, BOBPEMSI MEHSATH BHJIBI PAOOTHI, UX TOCIEI0BATEIHBHOCTD
B 3aBUCHUMOCTH OT OCOOCHHOCTEH TOM WIJIM MHOU Tpyniibl 00ydaeMbiX. OCHOBHBIM 0OBEKTOM
TEKYIIEro KOHTPOJIS OyAyT MaTeMaTUYECKUE U TEOMETPUUCCKIE YMEHHS M HABBIKU.

IIpoMeKyTOYHBII KOHTPOJIb IIPOBOJIUTCS MOCTIE U3YYCHHsI OJI0Ka TeM, SBIISISICh
MOJIBEJICHUEM TTPOMEKYTOUHBIX HTOTOB IMPUPAIIECHHUS B 00JJACTH MaTEeMAaTUYECKUX YMEHHUH U
HaBBIKOB. DopMaMu TPOMEKYTOYHOTO KOHTPOJIS SBIISFOTCS TECTHI U KOHTPOJIbHBIE paOOTHI,
COOTBETCTBYIOIIHUE 3TAITYy 00YUYCHHUS.

HToroBblii KOHTPOJIb IIPU3BAH BBISBUTH KOHEYHBIH YPOBEHb OOYUYEHHOCTH 3a BECh KYpC U
BBITIOJTHAET OLICHOYHYIO QYHKITHIO. []esThb UTOroBOro KOHTPOJIS - ONpeAeIeHUE CIIOCOOHOCTH
00yuJaeMbIX K UCIOJIb30BAHUIO MaTEMATHKU B IPAKTUUECKOH AeATEIbHOCTH.

IINTAHUPYEMMBIE PE3YJIbTATBI U3YUYEHUA KYPCA AJIT'EGPBI
ITporpamma obecrieunBaeT JOCTHKEHHUE CIETYIOIINX Pe3yIbTaTOB OCBOCHHUS
o0pa3oBaTesbHON MPOrpaMMbl OCHOBHOT'O O0IIIEro 00pa3oBaHUs:



JINYHOCTHBIE:
1) chopMHUpPOBAaHHOCTH OTBETCTBEHHOTO OTHOIICHHSI K YICHUIO, TOTOBHOCTh U CLIOCOOHOCTH
00yJaroIIMXCs K CAaMOPa3BUTHIO M CaMOOOPa30BaHMIO HA OCHOBE MOTHBAILIMH K O0YUCHHUIO U
MO3HAHHUIO, BBIOOPY NaybHEHIIero o0pa3oBaHus Ha 6a3e OPUEHTUPOBKU B MHpE npodeccHii u
MPEAMOYTCHUH, 0CO3HAHHOMY ITOCTPOSHUIO 00Pa30BaATEILHOM TPACKTOPUH C YIETOM
YCTOWYMBBIX TIO3HABATEILHBIX HHTEPECOB;
2) chopMHPOBAHHOCTH IEIIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOU MPAKTHKHY;
3) chopMHUPOBAHHOCTH KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIICHUH U COTPYTHHUIECTBE CO
CBEPCTHUKAMH, CTAPIIUMHU U MJIQANIMMHU, B 00pa30BaTEIHHOM, 00IIECTBEHHO MOJIE3HOM,
yae0HO-HCCIIeI0OBATEIBCKOM, TBOPUSCKOU U APYTUX BHJAX JACATCIEHOCTH;
4) yMeHHE SICHO, TOYHO, TPAMOTHO M3JIaraTh CBOM MBICIIH B YCTHOH M IMUCbMEHHOM peyH,
MMOHUMATh CMBICIT TIOCTABIICHHOW 3a]1a4, BEICTPAUBATh apryMEHTAIIUIO, TIPUBOAUTH TPUMEPHI U
5) mpeacTaBiIeHUE O MaTEMaTUUYECKOM HayKe Kak c(epe 4eI0BeuecKou NesTeIbHOCTH, 00
JTamax e€ pa3BUTHS, O €€ 3HAUUMOCTH IS PA3BUTHUS ITUBUITH3AIINH;
6) KPUTUIHOCTH MBITIICHUS, YMEHHE PACTIO3HABATH JIOTHISCKH HEKOPPEKTHBIC BHICKA3bIBAHUS,
OTJIMYATh THIIOTE3Y OT (haKTa;
7) KpeaTHBHOCTH MBINIJICHHS, MHUITHATHBA, HAX0JUNBOCTh, AKTHBHOCTh TIPH PEIICHUN
8) yMeHHue KOHTPOJIMPOBATH MTPOIIECC M Pe3yabTaT YICOHOW MaTeMaTHUECKOH IeATEITbHOCTH;

9) cnmocoOHOCTP K SMOIMOHAIBPHOMY BOCIPUSTHIO MaTeMaTHYEeCKHMX OOBEKTOB, 3ajad,

MetanpeaMeTHBIMH pe3ylibTaTaMu M3ydeHUs Kypca «MaTtemartukay siBisiercss (GopMHpOBaHHE
YHUBEpCaIbHBIX yueOHbIX neiictBuii (YVY]I):

PervasituBupie YYJI:

7-9-1t Knaccol
- CaMOCTOSITEIILHO 0OHapycueams 1 (GOPMyJIUpOBaTh y4eOHYIO mpoOneMy B
KJIACCHOW Y MHJUBUIyaJIbHOW yU4eOHOU JESITEIIbHOCTH;
- 8bl06U2AMb BEPCUHA  PEIICHUST TPOOJIEMBbI, OCO3HABaTh KOHEYHBIA pPE3yJbTaT,
BBIOMPATh CpPEACTBA JIOCTHIKEHHUS IIENM W3 TMPEUIOKEHHBIX WM HMX  HUCKaTh
CaMOCTOSITEIIBHO;
- cocmaeiams (AHIMBUAYAIPHO WM B TPYIIE) IUIAH PEIICHUS MpoOIeMbl
(BBITIOJTHEHHS TIPOCKTA);
- paboTtas 1O  MPEUIOKEHHOMY  HWJIM  CaMOCTOSITEIbHO  COCTaBJICHHOMY
IJIaHY, UCNOIb308AMb HAPSLY C OCHOBHBIMH M JOIIOJHHUTEIBHBIC CPEACTBA (CIpaBOYHAS
JUTEPATYpa, CIOKHBIC MPUOOPHI, KOMIIBIOTED);
- NIaHUPOBamMs CBOIO MHIAMBUYATLHYIO 00pa30BaTEIbHYIO TPACKTOPHIO;
- pabomamp IO CaMOCTOSITEIBHO COCTABJICHHOMY ILJIaHYy, CBEPSAsACh C HHUM H C
LIETBI0 JICATEIbHOCTH, WCIIPABIISASA ONIMOKH, WCIIOJIB3ysS CaMOCTOSITEIBHO IMOJ00paHHBIC
cpenctBa (B ToM uucie u MHTEpHET);
- CBOOOJTHO 1071b306amMbCsi BRIPAOOTAHHBIMU KPUTEPHAMHU OIICHKH W CaMOOIICHKH,
WCXOIS M3 LENH U UMEIOIIUXCSI KPUTEPHUEB, pa3inyas pe3yabTaT U CIIOCOObI JeHCTBHIA,
- B XOJI¢ MPEACTABJICHUS TIPOEKTA 0a8amb OYeHK) €ro pe3yabTaTaM,
- CaMOCTOSITENILHO 0CO3HA8AMb TIPUUMHBI CBOETO YCTeXa WM HeycleXa U HaXOIUTh
CIOCOOBI BBIXO/1a U3 CUTYaAIlUU HEYCIIeXa;



- yMemb oyeHumyb CTETIeHb YCIIECIIHOCTH CBOSH MHAMBUAYaTbHOM 00pa3oBaTeIbHOM
NEeSTEbHOCTH;
- JaBaTh OIICHKY CBOUM JIMYHBIM KaueCTBaM M YEpTaM XapakTepa («KaKOB %),
ONPCACIIATh HAIIPpaBJICHUA CBOCTIO pa3BUTUA («KaKI/IM s X04y CTaTb», «4YTO MHC IJIA 3TOT'O
HAJI0 CIETIAThy)

Ilo3nasamenvuvie YY/I:

7-9-11 Knaccwt

— AHATU3UPOBAMb, CPABHUBAMD, KlACCuduyuposams u 0600uwams HaKThl U SIBJICHUS;

— ocywecmenams CpaBHEHHE, CEPHALMI0 M KIACCU(PHUKAIMIO, CAMOCTOSTEIHFHO BBIOHpAst
OCHOBAHUS U KPUTEPHUU JIJISl YKA3aHHBIX JJIOTUYECKUX OTIEPAIlii; CTPOUTH KIIACCU(DUKAIHIO MTyTEM
JUXOTOMUYECKOTO JIeTIeHUs (Ha OCHOBE OTPUIIAHMS );

— cmpoums JOTUYECKM  0OOCHOBAaHHOE  pAacCyXKJEHHME, BKIIOYAIOIIEE  yCTAaHOBJIEHHE
MIPUYUHHO-CIICJICTBCHHBIX CBS3CH;

— co30asamsb MaTEMaTHYECKUE MOJIETIH;

— COCTaBJIAITH TE3WCHI, pPA3UYHBIC BHIBI TUIAHOB (MIPOCTBIX, CIIOKHBIX U T.IL).
[IpeoGpa3oBbiBaTh MHGOPMAIIMIO W3 OJHOTO BUAA B JIpyroi (Tabnuily B TEKCT, Juarpammy U
mp.);

— 8bIYUMBIBAMb BCE YPOBHU TEKCTOBOM MH(OPMALIUH.

— yMemb onpeoensams BO3MOXKHbIE UICTOYHUKH HEOOXOIUMBIX CBEJIEHUH, MPOU3BOANUTH MOUCK
nH(pOpMaIuu, aHATU3UPOBATH U OLICHUBATH €€ JJOCTOBEPHOCTb.

— IIOHMMasi TO3UIIMIO JIPYroro YejoBeKa, paziuyams B €ro pedd: MHEHHE (TOUKY 3peHHs),
JI0Ka3aTeNbCTBO (apryMeHThI), (PaKThl; TUIIOTE3bl, aKCHOMBI, TEOPUH. /|75l 3TOro caMoCTOSITETHHO
WCIIOJIb30BAaTh pa3IMYHbIE BHJbBI 4YTEHHUs (M3ydarolllee, MPOCMOTPOBOE, O3HAKOMHTEIHHOE,
MTOUCKOBOE), MPUEMBI CITYIIAHUS.

— caMOMYy c030asamb UICTOYHUKU HMH(OPMALIMKA PA3HOTO THUIA M JJIs Pa3HbIX ayAUTOPHUH,
cobmo1aTh MHPOPMAITMOHHYIO TUTUEHY M TIPaBUiIa HHPOPMAIIMOHHOHN 0€30TMacHOCTH;

— yMemb UCNOIb306aMb KOMITBIOTEPHBIE U KOMMYHUKAIIMOHHBIE TEXHOJIOTHUH KaK MHCTPYMEHT
JUIA JOCTHKEHUS CBOMX Ilesiel. YMeTb BbIOMpaTh aJIeKBaTHbIC 3aJauy€ HHCTPYMEHTaJbHbIC
[IPOrpaMMHO-aNMapaTHbIE CPEJCTBA U CEPBUCHL.

Kommynuxamugnoie YY/I:

7 — 9-11 Knaccol
- CaMOCTOSITEIILHO Opeanu306bl6ams y4eOHOE B3aUMO/ICHCTBHE B IpyIe (ONpenesTh
00IIIMe 1eId, J0rOBAPUBATHCS APYT C IPYTOM H T.1I1.);
- OTCTamBas CBOIO TOYKY 3pPEHUS, NPUBOOUmMsb apeymenmsl, TOATBEPKIAs UX

(hakTamu;
- B JIUCKYCCUU YyMemb 6bl08UHYMb KOHTPAPTyMEHTHI;
- YUUTBCS KPUMUYHO OMHOCUMbCS K CBOCMY MHEHHUIO, c

JTIOCTOMHCTBOM MPU3HABAMb OIMMOOYHOCTh CBOETO0 MHEHHMS (€Cii OHO TaKOBO) U
KOPPEKTUPOBATH €ro;
- MOHUMAs TO3UIHIO JPYroro, paziuyams B €r0 pedd: MHEHHE (TOUKY 3peHus),
JI0Ka3aTeNIbCTBO (apTyMEHTHI), (PaKThI; THITOTE3bI, aKCHOMBI, TCOPHH;
- yMembp B3TJSIHYTh HA CUTYAllMI0O C MHOW TMO3UIUU U 00208ApUBAmMbCs ¢ TMOIbBMU
UHBIX MO3UIHN.
npeaMeTHbIE:
1) ymenue paboTaTh ¢ MAaTEMaTHYECKUM TEKCTOM (CTPYKTYPHUPOBAHHE, U3BJICUCHUE
HeoOxo Mo nH(popMaIINK), TOYHO ¥ TPAMOTHO BBIPAXKaTh CBOU MBICIH B YCTHOU U



IIMCBMEHHOM peun, IPUMEHs MaTEMaTHUECKYI0 TEPMHUHOJIOTHIO U CUMBOJIMKY, UCIIOJIb30BaTh
pa3NnUYHbIE S3BIKM MAaTEMAaTHKH (CIIOBECHBIN, CHMBOJIMYECKUH, rpaduyeckuii), 000CHOBBIBATH
CYXJICHHsI, TPOBOIUTH KIACCU(PHUKAIINIO, JOKA3hIBATh MATEMAaTHUYECKUE YTBEPIKICHHS,

2) BrafieHre 60a30BbIM MOHATUMHBIM alllapaToM: UMETh MPECTABIICHUE O YHCIIE, BIaJICHUE
CHMBOJIBHBIM SI3BIKOM aJIreOphl, 3HAHUE HIIEMEHTAPHBIX (YHKIIMOHAIBHBIX 3aBHCUMOCTEH,
(dbopMupoBaHHE NPEACTABICHNAN O CTATUCTHYECKUX 3aKOHOMEPHOCTSX B PEaIbHOM MHPE U O
Pa3MYHBIX CI0Cc00aX UX U3ydeHHs, 00 0COOEHHOCTSIX BBIBOAOB M MPOTHO30B, HOCSIIHX
BEPOSITHOCTHBIN XapaKTep;

3) yMeHue BBIIOJIHATH ajireOpanyeckrue NpeoOdpa3oBaHus paliOHaIbHBIX BbIPAKEHUH,
MPUMEHSTH UX JIJIsl pelIeHHs yueOHbIX MaTeMaTUYEeCKUX 3a]a4 U 3a/1a4, BOSHUKAIOIINX B
CMEXHBIX YUEOHBIX NPEAMETAX;

4) yMeHHe MoJIb30BaThCsl MAaTEMaTHYECKUMHU (DOpPMyJIaMU U CAMOCTOSITENIBHO COCTABIISITh
(bopMyJIbl 3aBUCUMOCTEN MEX/1y BETMYMHAMH Ha OCHOBE 00OOIIEHUS YACTHBIX CIIy4aeB U
AKCIEPUMEHTA;

5) yMeHue pelaTh JIMHEWHbIE U KBaJIpaTHbIE YPAaBHEHUsI U HEPABEHCTBA, a TAK)KE MPUBOIUMBIE
K HUM ypaBHEHUS, HEPAaBEHCTBA, CUCTEMbI; IPUMEHSTh rpaduuecKue MpeICcTaBICHU 171
pEILIeHUs U UCCIIEIOBAHMS YpaBHEHUN, HEPABEHCTB, CUCTEM; IPUMEHSTH MOTyY€HHbIE YMEHUS
JUIS pellieHus 3a]a4 U3 MaTeMaTHUKH, CMEKHBIX IIPEMETOB, TPAKTHKH;

6) oBIIAJICHUE CUCTEMON (PYHKITMOHAITBHBIX OHATHH, ()YHKITHOHATHHBIM SI3BIKOM 1
CUMBOJIUKOH, YMEHHUE CTPOUTD I'padku PyHKUINN, OMUCHIBATh UX CBOMCTBA, HCIIOJIb30BATh
(GyHKIIMOHATBHO-TpagUuecKre MPeICTaBICHUs Ul ONIMCAHMsI U aHAJIM3a MaTeMaTHYECKUX
3a7a4 ¥ peaIbHbIX 3aBUCUMOCTEN;

7) oBlIaieHUE OCHOBHBIMU CIIOCOOAMM IIPECTABICHUS U aHAJIN3a CTATUCTUYECKUX IaHHBIX;
YMEHHUE pelIaTh 337a4i Ha HAXO0XKJEHUE YaCTOThl M BEPOSATHOCTH CIy4ailHBIX COOBITHIA;

8) yMeHUe NIpUMEHSATh U3YUCHHBIE MOHATHS, PE3YJAbTaThl 1 METO/IbI IIPU PEIIECHUM 3a/1a4 U3
Pa3IMYHBIX PAa3AeioB Kypca, B TOM YHCIIE 3a/1a4, HE CBOAAIIUXCA K HEIIOCPEACTBEHHOMY
IIPUMEHEHHIO H3BECTHBIX AJITOPUTMOB.

PanmonaabHbIe YnCIa
BpinyckHUK Hay4yuTcsi: 1) MOHUMATh OCOOEHHOCTH JACCITHYHON CHCTEMbI CUMCIICHUS; 2)
BJIAJICTh NOHSATHAMU, CBSI3aHHBIMH C JACIIMMOCTBIO HATypaJbHBIX YUCET; 3) BhIpakaTh YKCia B
AKBUBAJICHTHBIX (DopMax, BeIOMpas HanboJiee MOIX0IAIIYI0 B 3aBUCIMOCTH OT KOHKPETHOM

cuTyanuu; 4) cpaBHUBATh U YIIOPSI0YMBATh PAllMOHAIbLHBIC YHCIIA; 5) BEIIOIHATH BIYUCICHHS C
palMoHAIBHBIMHM YHUCIIAMH, COUETasl YCTHBIC U MUCbMEHHBIC TPUEMBI BBIUHMCIICHUH, IPUMEHSITh
KaJIbKYJISATOP; 6) HCI0JIH30BaTh MOHSATHS M YMEHHS, CBS3aHHBIC C IPOIOPIIHOHATILHOCTHIO
BEJIMYWH, IPOLICHTAMH B XOJI¢ PEIICHUS MaTEMaTUYECKUX 3aJ1ad M 3a]1a4 U3 CMEKHBIX
MPEIMETOB, BBIIOJHATE HECTIO0KHBIE IPAKTHYECKHE PACUETHI.

BBINYCKHUK MOJYYHT BO3MOKHOCTB: 7) TIO3HAKOMHUTBHCS C IMMO3HIIMOHHBIMU CUCTEMaMHU
CUYHMCJICHUS C OCHOBAHUSMU, OTIIMYHBIMH OT 10; 8) yrioyOUTh U pa3BUTh MPEACTABICHUS O
HaTypaJbHBIX YUCIaX U CBOMCTBAX JEIMMOCTH; 9) HAyYUThCS UCIIOJIb30BaTh MPUEMBI,
paIMOHATN3UPYIOIINE BRIYUCICHUS, TPUOOPECTH MPUBLIUKY KOHTPOJIUPOBATH BEIYUCIICHHUS,
BBIOMpAst IOIXOSAIIHNM U CUTYalluu CIOCO0.

JlecTBUTEIbHBIE YHCJIA



BoinyckHUK HayuuTesi: 1) MCTIOIh30BaTh HAYAIBHBIC MPEACTABICHUSI O MHOKECTBE
JNEUCTBUTENBHBIX YHCEN; 2) BIAJIETh MOHATHEM KBAJPaTHOTO KOPHS, IPUMEHSTh €r0 B
BBIYHCIICHUSX.

BbInyCKHUK NMOJYYUT BO3MOKHOCTD: 3) pa3BUTh MPEJICTABICHUE O YUCIIE U YHCIOBBIX
CHUCTEMax OT HATYpPaJbHBIX JI0 JCUCTBUTEIBHBIX YHCEIT; O POJIU BBIUMCICHUN B YEIIOBEUECKOM
MpakTUke; 4) pa3BUTh U YIIIYOUTh 3HAHUS O ACCATUYHON 3aIUCH ACUCTBUTEIBHBIX YHCEIT
(mepuonnyecKue U HEMEPUOIUUECKUE TPOOH).

N3mepeHus, BEIYMCIEHHUS, OLEHKHU
BorinyckHUK Hay4YuTcsi: 1) HCMONIB30BATh B XO/I€ PEIICHUS 33/1a4 3JIEMEHTAapHbIE
MIPEACTABJICHUS, CBA3aHHBIC C MPUOIIDKEHHBIMU 3HAYEHUSIMH BEJIMYMH.

BhINyCKHUK MOJYYUT BO3MOKHOCTB: 2) MOHATH, YTO YHCIIOBBIC JJAHHBIE, KOTOPHIC
HCTIOJIB3YIOTCS JUTsl XapaKTEPUCTUKH O0BEKTOB OKPYKAOIIIETO MUPA, SIBISIOTCS
MIPEUMYIIIECTBEHHO NTPUOIMKEHHBIMHI, UTO TI0 3aMMUCU MPUOIKEHHBIX 3HAYCHUH,
coJiepKanuxcs B ”HQOPMAIIMOHHBIX HICTOYHUKAX, MOKHO CYJIUTh O TIOTPEITHOCTH
MPUOJIMKEeHUS; 3) TIOHATh, YTO TIOTPEIIHOCTD PE3YJIbTaTa BRIUMCICHUH JOHKHA OBITh
COM3MEpHMa C TIOTPEITHOCTHIO UCXOHBIX JAaHHBIX.

Ajredpanyeckne BbIPaKeHMsI.
BopinyckHUK HayduTesi: 1) BIaIeTh TOHATUSIMHU «TOXIECTBO», «TOXKIECTBEHHOE
npeoOpazoBaHuey, pemaTh 3a7a4u, coaepKaiiiue OyKBeHHbIC JaHHBIE; pa0oTaTh C (OPMYIIaMH;
2) BBITIOJHSATH NTPe0Opa30BaHMsI BRIPAKEHUH, COJIEPIKAIINX CTETICHH C IIEJIBIMU TTOKA3aTeNIIMH 1
KBaJpaTHBIE KOPHH; 3) BBITIOIHATH TOXKJIECTBEHHBIE TPEOOPa30BaHUS PAITMOHATBHBIX
BBIPA)KEHUI Ha OCHOBE MpaBWJI AEMCTBUM HaJl MHOTOWIEHAMU U ajireOpandyeckKuMu JpoosiMu; 4)
BBITIOJIHATH PA3JI0KEHNE MHOTOYWICHOB HA MHOXKHUTEIH.

BhInyCKHUK MOJYYUT BO3MOKHOCTD: 5) HAYYUTHCS BBITIOJIHATH MHOTOLIIArOBbIE
peoOpa3oBaHUs PallMOHAIBHBIX BEIPAKCHHH, IPUMEHSS IIHPOKUH HA00P CIOCOO0B M MPHUEMOB;
6) MPUMEHSTH TOKIECCTBEHHbIE TPE0Opa30BaHus ISl PELICHUS 3a7a4 U3 Pa3INYHBIX Pa3/ielioB
Kypca (Hampumep, sl HaX0XKICHHUsI HanOOJIbIIeT0/HanMEHBIIIETO 3HAYCHUS BEIPKCHHUS ).

YpaBHeHus
BoinyckHuK HayuuTesi: 1) pemaTb OCHOBHbBIE BUJIbI PAllMOHANIBHBIX YPaBHEHUH ¢ OJHOMN
MIEPEeMEHHOM, CUCTEMBI IBYX ypaBHEHUH C IByMsl IEpEMEHHBIMU; 2) MOHUMATh YpaBHEHUE KaK
BKHEHIIIYI0 MAaTEMAaTHYECKYIO MOJIEb JIJIsl OMMCAHUS M U3YUeHUs Pa3HOOOPa3HBIX pPealbHbIX
CUTYaIiH, peniaTh TEKCTOBbIE 3a/1a4M aNreOpanyecKuM METOJIOM; 3) MPUMEHSTh rpaduueckue
MIpeJICTaBJICHUS ISl HCCIIEI0BAHUS yPaBHEHUI, UCCIIeI0BAHUS U PEIICHUS CUCTEM YpPaBHEHUI ¢
JBYMsI IEPEMEHHBIMU.

BbInyCKHUK MOJIYYUT BO3MOKHOCTB: 4) OBJIaJIeTh ClIeUaIbHBIMU IPUEMaMU PELICHUS
yYpaBHEHUH U CHCTEM ypaBHEHUH; YBEPEHHO MPUMEHSIThH anmapaT YpaBHEHUUN Ui PeIlIeHUs
pa3zHoo0pa3HbIX 33124 U3 MAaTEMATUKH, CMEXKHBIX IPEJAMETOB, IPAKTUKH;

5) npuMeHsTh rpaduyecKue npeacTaBIeHus sl UCCIEA0BaHNS YPaBHEHUH, CCTEM ypaBHEHUIA,
coJiepkanux OykBeHHbIE KOAPDUITUEHTHI.

HepaBencrBa
BoinyckHUK HayuuTesi: 1) TOHUMATh M IPUMEHSATH TEPMUHOJIOTHIO U CUMBOJIUKY, CBSI3aHHBIE C
OTHOIIIEHHEM HEPAaBEHCTBA, CBOMCTBA YMCIIOBBIX HEPABEHCTB; 2) pelliaTh JMHEWHbIC HEPAaBEHCTBA
C OJTHOM MEepeMEeHHOM M UX CHCTEMBI; pelIaTh KBaJpaTHbIe HEPABEHCTBA C OMOPOI Ha
rpaduueckue mpeacTaBieHus; 3) IPUMEHSTh anmnapaT HepaBeHCTB [Tl PEIIeHHs 3a/1a4 U3
Pa3IUYHBIX pa3AenoB Kypca.



BhINyCKHUK MOJIYYUT BO3MOKHOCTH HAYYHThCS: 4) pa3HOOOPAa3HBIM MTpHEMaM
JI0Ka3aTesIbCTBa HEPABEHCTB; YBEPEHHO MIPUMEHSTD anmapar HEPaBEHCTB VISl PEIICHUS
pa3zHoO00pa3HBIX MATEMATUYCCKUX 33]1a9 U 33]1a4 U3 CMEKHBIX IIPEIMETOB, IPAKTUKH; S5)
MIPUMEHATH rpaduyecKue NMPeACTaBICHUS IS UCCIEIOBAaHUS HEPABEHCTB, CUCTEM HEPABEHCTB,
cojiepxaniux OykBeHHbIE KO DUIIMEHTHI.

OcHoBHbIE IOHsSITHS. UK CI0BBIE PyHKIIMHA.

BoinyckHUK HAy4HuTcesi: 1) TOHUMATh M HCIIOJIB30BaTh (DYHKIIMOHAIBHBIC TOHSITHS U SI3BIK

(TepMHHBI, CAMBOJIMUECKIE 0003HAUEHUS); 2) CTPOUTH TpaQUKH FIEMEHTAPHBIX (DYHKIIHIA;
MCCIIeIOBATh CBOWCTBA YMCIIOBBIX (DYHKIIMI HA OCHOBE U3y4CHUS TIOBEICHUS UX I'paduKoB; 3)
MOHUMATh (PYHKIIMIO KaK BaXXHEUIITYIO MATEMATHYECKYIO MOJIEIh IS OMMCAHUS MPOIIECCOB U
SIBJICHUH OKPY>KAIOIIEro MUPa, TPUMEHATh (YHKIIMOHAILHBIN S3bIK JIJISI OTIHCAHUS U
HCCTIEI0BaHUS 3aBUCUMOCTEN MEX Ty (U3MUECKHUMU BETUIMHAMMU.

BbInyCKHUK NMOJYYUT BO3MOKHOCTh HAYYUThCS: 4) IPOBOJIUTH UCCIIEIOBAHUS, CBSI3aHHBIE C
M3Y4YE€HHUEM CBOMCTB (YHKIIM, B TOM YUCIIE C UCIOJIb30BAaHUEM KOMIIbIOTEPA; HA OCHOBE
rpauKOB U3yYEHHBIX (DYHKIIHI CTPOUTH OoJiee CIOXKHBIE rpaduKH (KyCOUHO-3a/IJaHHBIE, C

«BBIKOJIOTBIMUY» TOYKAMH U T. 11.); 5) UCTIOIB30BaTh (PYHKIIMOHAIBHBIC IPEACTABICHUS U
CBOMCTBA (PYHKIMI 7151 PEIICHHS MaTEMaTHIECKUX 3a]1ad M3 Pa3IUIHBIX Pa3fesioB Kypca.
YucsioBble M0OC€10BATEILHOCTH.

BouinyckHUK Hay4yuTcsi: 1) MOHUMATh ¥ UCIIOJIB30BATh SI3BIK MOCIIEA0BATEILHOCTEN (TEPMUHBI,
CUMBOJIMYECKHE 0003HAUEHNUs); 2) IPUMEHATH (POPMYJIbI, CBSI3aHHBIE C apu(METHIECKOU 1
TEOMETPUUECKOM MPOTPECCUSIMU, U ammapaT, CQOPMUPOBAHHBIN MPU U3YICHUH JAPYTUX PA3/CIIOB
Kypca, K peIICHHIO 3a/1a4, B TOM YUCJIE C KOHTEKCTOM U3 PEATbHON KU3HH.

BhInyCKHHUK MOJIYy4YUT BO3MOKHOCTh HAYUYHMThCS: 3) periaTh KOMOMHUPOBAHHBIE 3a/1a4H C
npuMeHeHHeM (GOopMyJT N-To YieHa U CYMMBI MIEPBBIX N WIEHOB apUPMETUUECKON U
reoOMEeTPHUUYECKOM IPOrpECCHid, IIPUMEHSIS IIPH 3TOM ammapaT ypaBHCHUNH H HEPABEHCTB; 4)
MOHUMATh apU(PMETHUECKYIO0 M T€OMETPUUYECKYIO MPOTPECCUU KaK (QYHKIIUN HATYpaTbHOTO
apryMeHTa; CBSA3bIBATH apU(PMETHUECKYIO POTPECCHUIO C IMHEHHBIM POCTOM, TEOMETPUUYECKYIO
— C 3KCIOHEHIMAIbHBIM POCTOM.

OnucarejibHAs CTATUCTHKA.

BbInycKHUK HAYYHMTCS HMCIOJIB30BaTh MPOCTEHUINE CIIOCOOBI MPEACTABICHUS U aHATIN3a
CTATUCTUYECKUX JIAHHBIX.

BbInycKHHUK MOJIYy4YUT BO3MOKHOCTH MPUOOPECTH MEPBOHAYANIBHBIN ONBIT OpraHu3aiu coopa
JAHHBIX [IPU TPOBEACHUU ONPOCca 00IIECTBEHHOTO MHEHUS, OCYIECTBIISITh UX aHAIU3,
MIPEJICTaBIIATh Pe3yJIbTaThl ONPOca B BUE TAOJIUIIbI, TUArPaAMMBI.

Cay4ajinble COOBITHS H BEPOSITHOCTD.

BpInyCKHUK HAYYHUTCH HaXOIUTh OTHOCUTENIBHYIO YACTOTY U BEPOSTHOCTh CIIy4aliHOTO
COOBITHSL.

BhInyCKHUK MOJYYUT BO3MOKHOCTH IPUOOPECTH OTBIT MPOBEACHUS CITydalHbIX
SKCIIEPUMEHTOB, B TOM YHUCJIE C IOMOIIbI KOMIIBIOTEPHOI'O MOJEINPOBAHUS, UHTEPIIPETALIMN HX
pe3ynbTaToOB.

KomOunaTopuka.

BhinycKHHUK HAY4YHMTCSl peliaTh KOMOMHATOPHBIE 33/1a4i HAa HAX0XKICHHE YHclia 00bEKTOB UITH
KOMOUHAITHIA.

BpInyCKHUK NMOJYYUT BO3MOKHOCTb HAyYUTHCS HEKOTOPBIM CHEMATIbHBIM MIPUEMAM PEIICHUS
KOMOMHATOPHBIX 3a/1a4.



Conep:xanue yueOHOr0 npeaMera ajreopa
7 kaacce
IToBTOpPEHUE
JemumocTtsb uncen. JlelicTBust ¢ OOBIKHOBEHHBIMU U ACCITHYHBIME Ipo0siMu. [TonokuTepHbIe 1
oTpuuarensHble yncna. [Ipornopuun. Pemenne ypaBHeHNH.
Bripaxkenus u ux npeobpazoBaHusl.
YpaBHeHus.
Uucnossie BepakeHus. Beipaxkenus ¢ nepemeHHbIME. CpaBHEHNE 3HAYEHUN BHIPAKCHHIA.
CoiicTBa aeiictBuii Haj uncinamu. ToxzaecTa. ToxaecTBEeHHbIE MpeoOpa30BaHUs BhIPAXKEHUH.
VYpaBHeHUE U ero KopHH. JImHeHOe ypaBHEHHE C OJHOM ITepeMEeHHOM
Pemienne nuHEeHBIX ypaBHEHUM C OJTHOM NepeMeHHOM. Pelienue 3a1a4 ¢ mOMOIIbI0 YpaBHEHU M.
Cpennee apudmernyeckoe, pazMax U Mojia. MeanaHa Kak CTaTUCTHYECKAs XapaKTePUCTHKA.
DOyHKUNHA
Uto takoe pynkums. Berancnenue 3Hauenuii pynkiuit mo Gpopmyne. I'padux dynkuun. [psmas
MPOTIOPITMOHATBHOCTD 1 ee Tpaduk. JInHeiHas GyHKIUs U ee rpaduk
CreneHb ¢ HATYpPaJIbHBIM NOKa3aTeJIeM
OrnpesneneHre CTENEHN ¢ HaTypaJbHBIM [TOKa3aTelleM U €€ CBOMCTBA. Y MHOKEHUE U JIETICHUE
creneHed. Bo3Benenue B cTeneHs Npou3BeaeHus U cTeneHu. OHOWIEH U €r0 CTaHIapTHBIN BUAL.
YMHOkKEHHE 0HOUIEHOB. Bo3Be/IeH1e OIHOUIEHA B HATYPaTIbHYIO cTeneHb. DyHKkuuil y=x2
y=X° ¥ UX rpaduKH.
MHoro4jieHbl
MHorouseH 1 ero ctanaapTHbli Buj. CloxKeHne, BBIUUTAHUE MHOTOYJIEHOB. Y MHOKEHHE
OJIHOYJIEHA Ha MHOTOYJIEH, MHOTOWIECHOB. BbhiHECEHHE 00111er0 MHOXKHUTEIS 38 CKOOKH.
Pa3noxenne MHOTOUJIEHA Ha MHOKUTENH, CIOCOOOM TPYIITUPOBKH.
D opMyJIbl COKPAIIEHHOT0 YMHOKEHH S
Bo3BezneHue B kBaipaT CyMMbI U Pa3HOCTH JIBYX BbhIpakeHU. Bo3BeneHue B Ky CyMMBbI U
Pa3HOCTH JIBYX BbIpaxxeHU. Pa3nokeHrne Ha MHOKUTENH C MOMOIIBI0 (GOpMYIT KBaJipaTa CyMMBbI
Y KBaJ[paTa pa3HOCTU. Y MHOKEHHE Pa3HOCTHU JIBYX BBIp@KEHUHN Ha UX cymMy. Paznoxenue
Pa3HOCTH KBaJAPAaTOB Ha MHOKUTEU. PaznoskeHrne Ha MHOXKHUTENN CYMMBI M Pa3HOCTH KyOOB.
[IpeoOpa3oBanHue 11€70T0 BBIpaKEHHS B MHOTOWIEH. [I[puMeHeHne pa3mu4HbIX CIOCOO0B s
pa3oKeHUs: Ha MHOKHUTEIIH.
Cucrembl THHEHHBIX YPABHCHUH



JluHeiHOe ypaBHEHHE C IBYMS MIEPEeMEHHBIMU. | 'padik JINHEHHOTO YpaBHEHUS C JBYMS
niepeMeHHbIMU. CHCTEeMBbI JIMHEHHBIX YPAaBHEHUM C IBYMs riepeMeHHbIMU. Crioco0 1Mo ICTaHOBKH.
Cnioco6 cnoxxenust. Pemenne 3a1a4 ¢ NOMOIIBIO CHCTEM YpaBHEHHH.

IToBTOpeHue. Pemenue 3aga4
ToxnectBennble npeoOpa3oBanus. JIuHeiHble ypaBHeHUS U PyHKIMU. CIOCOOBI Pa3/I0KEHUS
MHOTOWJIeHa Ha MHOkUTeH. [IpeoOpa3oBanue nenbix BoipakeHUil. OJHOUIEHb 1 MHOTOWIEHBI.
Crenensp ¢ HaTypalbHBIM [TOKa3aresneM. Penienue 3a1au 1 ypaBHEHUH.

8 kuace
IToBTOpPEeHue Kypca ajaredpsl 7 Kjacca
OnHouseHbl 1 MHOTOWIEHBI. DOPMYITBI COKpPAIIIEHHOTO YMHOKEHHUS. Pelienne ypaBHeHHN 1
3a/1a4 C IOMOIIBIO YPABHEHUN.
PaunonaabHble Apoou
ParmmonansHeie Beipaxkenns. OCHOBHOE CBOMCTBO ApoOu, cokparmieHue apodeit. CioxeHue u
BBIYMTAHNE PALIMOHAIBHBIX Ap0OEl, YMHOKEHHUE, ieneHune 1poleii. Bo3seaenue npodu B
creneHb. [IpeoOpazoBanms pallnOHATBHBIX BhIpakeHU. DYHKIUSA U e TpaduK.
KBanpatHbie kopHH
Pannonaneueie yucna. Uppanuonansasie uncna. KaapaTtasie kopHu. Apudmernyeckuit
KBaJpaTHBI KOPEHb
VYpaBHenue x= a. HaxoxxaeHue npubamkeHHbIX 3HaYeHUI KBapaTHOro KopHs. DyHKIus ee
cBoiicTBa u rpaduk. KBaapaTHbiii KOpeHb U3 MPOU3BENEHUS U APOOH.
KBaapaTHblit KOpeHb U3 cTeneHr. BeiHeceHne MHOXKUTENS 3a 3HAK KOpHs. BHeceHne MHOXKUTEIIS
o 3HaK kKopHs. [IpeoOpa3zoBanue BrIpakeHUH, COAEpKAIIUX KBAAPATHbIE KOPHHU.
KBaapaTHble ypaBHeHUS
Onpenenenue KBaApaTHOTO ypaBHeHUs. HenomHbie kBagpaTHbie ypaBHEHUA. Pemenue
KBAJPAaTHBIX YPAaBHEHU BBIJICJICHUEM KBaJpara ABydieHa. DopMyiia KOpHEN KBaJApaTHOIO
ypaBHeHus. ['padudeckuii ciocod pemenns ypaBHeHu. Pemenne 3am1a4 ¢ moMoIIb1o
KBaJpaTHBIX ypaBHeHHH. Teopema Buera. Pemenue npoOHBIX palliOHAIBHBIX YPABHCHHI.
Pemrenue 3aa4u ¢ mOMOIIBIO pallMOHATIBHBIX YPABHEHUIA.
HepaBencrBa
Yucnossie HepaBeHcTBA. CBOMCTBA YMCIIOBBIX HEPaBEHCTB. CII0XKEHNE U YMHOKEHNE YUCIIOBBIX
HepaBeHCTB. [lorpemHocTs U TOUHOCTH NpubImkenus. [lepeceuenne u 00beJMHEHNE MHOKECTB.
UucnoBble MpoMexyTKU. Perienne HepaBeHCTB ¢ OJITHOM NepeMeHHOM. Pelienre cucrteM
HEPABEHCTB C OJITHOM MEPEMEHHOM.
CreneHb ¢ HeJbIM NOKA3aTeJIeM. JJIeMEeHThI CTATUCTHKH
OrnpezeneHre CTENEHU € LEIbIM OTPULATENbHBIM MTOKa3aTesneM. CBONCTBA CTENEHU C LIEJIbIM
nokasareneMm. CtangapTHblil Bua uncna. CO0p U rpynnupoBKa CTATUCTUYECKUX JAHHBIX.
Harnsannoe npencrasienue cratuctuueckoit naopmarmu ¢ nomorisio MKT. Brnanenue
OCHOBHBIMH HaBBIKAMHU U YMEHUSIMU UCIIOJIb30BAaHUSI KOMIIBIOTEPHBIX YCTPOICTB.
HTorosoe moBTOpeHue
[IpeoOpaszoBanue parioHATBHBIX BhIpaKEHUH. PellieHne TeKCTOBbIX 3a/ja4 U ypaBHEHUH.

9 ki1ace
IToBTOpeHue Kypca aaredpnl 8 kiacca



VYrpoienue BoipaxkeHuil. Pemenue 3a1au u ypapaeHuit. CriocoObl pa3iioKeHuss MHOTOUYJIEHA Ha
MHOx#uTenH. [IpeoOpa3oBanre palMOHAIBHBIX BEIPAKCHHM.
CgoiicTBa pynkuuu. Kpaaparuunasi pyHkuus
Oynknus. Bospacranue n yosiBanue pynkuun. KBagpaTaerii Tpexunen. Pasnoxenne
KBaJPaTHOI'O TpeX4wiIeHa Ha MHOKUTENN. Penienue 3a1ad ImyTeM BbIACICHUs KBaIpaTa IBy4ICHA
u3 KBagpaTHoro tpexwieHa. Oynknus y=ax2+Bx+c, ee cBoiicTBa U rpaduk. [Ipocreiimune
npeoOpazoBanus rpadukoB GyHkui. Oyakius y=x. Onpenenenne KOpHs n-i CTCTIICHH.
Beruncnenue KopHel N CTeneHu.
YpaBHeHNUs] M HEPABEHCTBA C OHOI NepeMeHHOH
[lenoe ypaBHeHue u ero kopHu. bukBaaparasie ypaBHeHUs. J{poOHbBIEC palioOHAIbHbBIC
ypaBHeHus. PellleHne HepaBeHCTB BTOPOM CTENEHU C OJJHOM IepeMEHHON. Penienne HepaBeHCTB
METOJI0OM MHTEPBAJIOB.
YpaBHeHUs] H HEPABEHCTBA C IBYMS lepeMEeHHbIMU H UX CUCTEMbI
VYpaBHeHHe ¢ ABYMs IEPEMEHHBIMU U ero rpaduk. ['paduyeckuii cnocod pemieHus: CucTem
ypaBHeHUN. Pemenne cucreM copepxkanux OJHO YpaBHEHUE IIEPBOM, a IPYroe BTOPOM CTEIIEHM.
Pemrenne TeKCTOBBIX 3a71a4 METOJIOM COCTaBJIeHHs cucteM. HepaBeHcTBa ¢ 1ByMs
nepeMeHHbIMU. CHCTeMBI HEPABEHCTB C JIBYMSI TTIEPEMEHHBIMHU.
IIporpeccuu
[TocnenoBarensHOCTU. ApudMeTndeckas U reoMeTpuueckas rnporpeccuu. @opmyssl n-ro ujieHa
¥ CYMMBI N IEPBBIX WICHOB MPOTPECCHUHU.
JieMeHThl KOMOMHATOPUKM U TEOPUH BEPOSTHOCTE
[Tpumepsl koMOMHATOPHBIX 3a1a4. [lepecTaHOBKH, pa3MenieHus, coueTanus. OTHOCUTENbHAS
4acToTa CllydyailHoro coobITusl. PABHOBO3MOXHBIE COOBITHS U UX BEPOSITHOCTD.
IToBTOpenue. Pemenne 3a1a4 no Kypcy aiareopsi 7-9
TeMbl MPOEKTOB:
1)3amaua Jleonapmo IMuzanckoro (dubonayum) o kpoaukax, uncia @udboHayuu. 3amaya o
[IaXMaTHOM HOCKE.

2)cTokn TeopwH BEPOSTHOCTEW: CTpaxoBoe jaeno, asapTHbeie wrpel. [I. depma wu b.

[Tackane. A, bepuymwiu. A.H. Konmoropos.

3)Ponp poccuiickux y4eHbIX B pa3Butun matematuku: JI. Oumep. H.U. Jlo6aueBckui,

[1.JI.YeOrpmmes, C. Koanesckas, A.H. Koamoropos.

4)Maremaruka B pa3Butiu Poccuu: Tletp I, mkosia MaTeMaTHYECKUX U HABUTAI[KUX HAYK,
pasButHue poccurickoro ¢uorta, A.H. Kpsuto. Kocmuueckas nporpamma u M.B. Kenpinn

TemaTuveckoe IJIAHMPOBAHUE Y4eOHOI0 MpeaMeTa ajredopa

7 kjacce
Ne Pazgensl, TeMbl Beero KP
/1 4acoB

1 Bripaxkenusi, ToxaecTBa, ypaBHEHHUSI. 22 2
2 OyHKIMH 11 1
3 CreneHp ¢ HaTypaJIbHBIM [TOKA3aTEIEM 11 1
4 MHorouseHb! 17 2
o) DopMyIIbl COKPAILIEHHOTO YMHOKEHUS 19 2
6 CucreMbl TMHENHBIX YPAaBHEHUN 16 1
7 HrtoroBoe noBropeHune 5 1

Hroro: 102 10




8 kiacc

Ne Paznensl, TeMbl Komayectso KP
/1 4acoB
1 PannonasipHbIe 1poOu 23 2
2 KBanparsbsle kopHU 19 2
3 KBanpatusle ypaBHEHUs 21 2
4 Hepasenctpa 20 2
) CreneHs C 1eJIbIM [TOKa3aTeneM. DJIEMEHThI 11 1
CTAaTHCTUKH
6 Hrorosoe moBTopeHue 8 1
Hroro: 102 10
9 kj1acc
Ne Pasznensl, TeMbl Komaectso KP
n/n ’ 4acoB
1 KBanparnunas ¢pyHkuus 22 2
2 YpaBHEHHUsI M1 HEPABEHCTBA C OJTHOM EPEMEHHOU 14 1
3 YpaBHEHHUsI 1 HEPABEHCTBA C JIByMs IEPEMEHHBIMU 17 1
4 Apubdmernueckas 1 TEOMETPUUYECKAst MPOTPECCUH 15 2
5 D1eMEeHThl KOMOMHATOPUKH M TEOPUHU BEPOSITHOCTH 13 1
6 Hrtorosoe moBTopeHue 21 1
Hroro: 102 8

Cucrema onieHUBaHHUA
3HaHMs, YMEHUS M HABBIKU YJAIUXCS [10 MATEMATUKE OLEHUBAIOTCSA 110 PE3YJILTATaM YCTHOTO
OIpoCa, TEKYLIMX M UTOTOBBIX IIMCHMEHHBIX PaboOT.

Cojeprkanue Marepuaia, yCBOEHHE KOTOPOTO IPOBEPSIETCS U OLIEHUBAETCS, ONPENEISETC
nporpaMmoii mo MmareMaTuke. C MOMOIIBI0 HTOrOBBIX KOHTPOJILHEIX pa0OT 3a roJ| POBEPIETCS
YCBOEHHE OCHOBHBLIX HauboOJj€e CYLIECTBEHHBIX BOIPOCOB IMPOrPaAMMHOIO Marepualia Ka)Ioro
rojia o0y4eHus.

IIpu npoBepKe BLISBIAIOTCA HE TOJIBKO OCO3HAHHOCTH 3HAHMH M C(HOPMHPOBAHHOCTH HABBLIKOB,
HO ¥ YMEHHsI IPUMEHSTh MX K PEIICHUIO YY4eOHBIX U MPAKTHUECKUX 3a/1a4.

PaGora, cocTosimasi U3 NpUMepoB:

Otmerka "5" — 6e3 ommOOoK.

Otmetka "4" — 1 rpy6as u 1-2 He rpyOble OIINOKH.

Otmetka "3" — 2-3 rpyObie u 1-2 He rpyOble OMMOKH UK 3 -5 He TPYObIX OIINOKH.
Otmetka "2" — 4 u 6011e€ TpyObIX OIINOKH.

Pabora, cocrosimas u3 3aga4
OtmMmerka "5" — 6€3 oIInooK.



Otmetka "4" —1-2 HerpyOblie OMMOKH.
Otmetka "3" —1 rpy6as u 3-4 u 6oiiee He TPYOBIX OIIMOKH.
Otmetka "2" — 2 1 60s1ee TpyObIX OIINOKH.

Kom0unnpoBannas padora:

Otmertka "5" — 6€3 omuoOOK.

Otmetka "4"—1 rpy6ast u 1-2 He rpyOble OIIMOKH, TPHU STOM IpyOBIX OIIUOOK HE JOJDKHO OBITH B
3ajauve.

Otmerka "3" 2-3 rpyOsie u 3-4 He rpyOble OIMOKH, PU 3TOM XOJ PEHICHUS JIOJKEH OBITH
BEPHBIM.

Otmetka "2" — 4 u Gonee rpyObIX OIIKUOKY.

KoHTpOoJIbHBIN YCTHBIN cUYeT:
Otmetka "5" — 6€3 omuooK.
Otmetka "4" — 1-2 ommOKwu.
OtrMmetka "3" — 3-4 omuOKH.
Otmetka "2" — 5 u Gosiee OMIMOOK.
IIxana oneHUBaHMS TECTOBBIX 3a]aHUIA:
TecToBBIE OIIEHKH, KaK MPaBUJIO, CIEAYET MEPEBOIUTH B MATHOALIBHYIO cUcTeMY. OOBIYHO,
OCYITIECTBJISIETCS TI0 CIIEAYIONIEH CXeMe:
® oreHka "5" (OTIMYHO) BBICTABIIACTCS 32 BEPHBIE OTBETHI, KOTOPHIE COCTABIAIOT 86 % 1 Oomee
OT OOIIETO KOJIMYECTBA BOIPOCOB;
® orieHka "4" (Xopo1110) cOOTBETCTBYET paboTe, koTopas coaepxut ot 71 % no 85 %
MIPaBUJIbHBIX OTBETOB;
e orenka "3" (yaosnerBoputenbHo) oT 50 % 1o 70 % npaBUIbHBIX OTBETOB;
® paborta, coaepxarias MmeHee 50 % MpaBUIBLHBIX OTBETOB OIICHUBACTCS KaK
HEYJIOBJIETBOPUTEIbHAS.
[Tpumeuanus:
1.3a rpammaruyeckue OMMOKH, IOMyIIeHHbIE B paboTe, OlleHKa [0 MaTeMaTUKe HE CHUYKAETCSI.
2.3a HepsAUUIMBO O(opMIIeHHYIO paboTy, HECOOIIOICHNE TPABIII KAJUTUTpauu OLIEHKA I10
MaTeMaTHKe CHUKaeTcsa Ha 1 O6ayur, Ho He Hike "3".
3.YyamuMmcs, UMEIOIIUM HapyIICHUsS MOTOPUKH, JIEBILIAM HE CHUKAETCS OI[CHKA 3a TIOYEPK U
KayeCTBO BBIMIOJIHAEMBIX IOCTPOCHUN T€OMETPUYECKIX 0OBEKTOB

Ob6mas kiaccupurkanus omuodoK.
[Ipu onieHke 3HaHUM, YMEHHI 1 HaBBIKOB yJalllUXCsl CIEAYeT YUUTHIBATh BCE OLIMOKU (TpyOble U

HerpyOble) U HEJOYETHI.
I'py0bIMH cUNTAIOTCS CIETYIONINE OIIUOKH:

1)He3HaHI/Ie OIIPCACIICHUS OCHOBHBIX HOHHTI/Iﬁ, 3aKOHOB, ITPaBUJI, OCHOBHBIX MOJIOKEHUH
TCOPUH, HC3HAHUC q)OpMy.TI, O6H.[€HpI/IH$ITLIX CHMBOJIOB 0003HAYCHUM BCJIIMYHH, CAWMHUIL UX
HU3MCPCHUA;

2) He3HaHME HAMMEHOBAHUI €MHUIl U3MepeHus ((PHu3HKa, XUMHSL, MaTeMaTHKa, ONOJIOTH,
reorpadus, yepuenue, Tpynosoe ooydenune, ObX);



3) HeyMeHue BBIIEIUTh B OTBETE IV1ABHOE;

4) HeyMeHHEe IPUMEHATh 3HaHUS JIIsl pEIIeHUs 3a/1a4 U OObSICHEHHS SIBJICHUIA;
5) HeyMeHue JeNaTh BBIBOIBI M 0000IIeHNS;

6) HEYMEHHUE YNUTATh U CTPOUTH IPaUKN U MPUHINITHATIEHBIE CXEMBI;

7) HEeyMeHue TIOATOTOBUTh YCTAHOBKY WIIH JTAOOpaTopHOE 000pyI0BaHHUE, TPOBECTH OIIBIT,
HaOJIO/ICHUS, HCOOXOAMMBIE PACUYEThI HJIM UCTIOIH30BATh MOJTYICHHBIC JAHHBIC JIJISl BBIBOJIOB;

8) HeyMEeHHE MOJIh30BATHCS TIEPBOMCTOTYHHKAMY, YISOHMKOM H CIIPAaBOYHUKAMU;
9) HapyIieHrue TeXHUKA 0€301MacHOCTH
10) HeOpexxHOE OTHOIIIEHUE K 000pYyI0BaHHUIO, PHOOpaM, MaTeprasaMm.

K Herpy0bim omnbkam ciieyeT OTHECTH

1) HeTouHOCTh (HOPMYIHPOBOK, OTIPEEIIEHNH, TOHATUH, 3aKOHOB, TEOPHil, BbI3BaHHAS

HEIIOJJHOTOM OXBaTa OCHOBHBIX IMPU3HAKOB ONIPEACIIACMOr0O IMMOHATHA NN 3aMeHOH OJIHOT'O-IBYX
M3 OTUX MMPU3HAKOB BTOPOCTCIICHHBIMU

2) OImMOKHM B YCIIOBHBIX 0003HAYCHUSAX HA MPUHIMITHATILHBIX CXeMaX, HETOYHOCTh Tpaduka
(Hanmpumep, U3MEHEHUE yIIa HaKJIOHA) U Jp.;

3) HepalMOHAJIbHBIN METO/1 pellIeHus 3aJa4l WM HEAOCTaTOYHO MPOyMaHHBIH IJIaH YCTHOTO
oTBeTa (HapylleHUe JIOTHKH, TOJAMEHA OTJIEIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTENICHHBIMHU );

4) HepallMOHAJIbHBIE METObI Pa0OThI CO CIIPABOYHOMN U IPYrOi JTUTEPATYpOit;
5) HeyMeHHe peniaTh 3a/1a4M, BBITIOIHATh 3aJJaHKsl B 00ILIEeM BUJIE.

HezmquaMn SABJIAKOTCA:

1) HepalmoHaNbHBIE IPHEMbl BHIUMCICHUN U TTpeoOpa30BaHuil, BHITOIHEHUS OIBITOB,
HaOIIOICHUH, 3a1aHUK;

2) omKMOKH B BBIYUCICHHUSAX (apr(PMETHUECKUE - KPOME MAaTEMATHKH);
3) HeOpeKHOE BBIMIOJHEHHE 3aITMCEH, YUePTEXKEH, CXeM, TPapHKOB;

4) opdorpaduyeckue 1 MyHKTyaIMOHHBIE OIIHUOKH (KPOME PYCCKOTO S3bIKA).



KiarueBble 3a1a4i BOCIUTAHMS.

Peanmaum{ IOKOJIbHBIMH II€AaroraMu BOCHUTATCIIbHOI'O MMOTCHIMAJIA YPOKa
mnpeamnojaracTt Cacayronec:

® YCTAHOBJICHUC JOBCPHUTCIBHBIX OTHOIIIEHUH MCKAY YYUTCIICM U €T0 YYCHUKAMU,
CIOCOOCTBYIOIMIMX MO3UTHBHOMY BOCTIPUSTHIO yJaIIUMUCS TPeOOBAHUN M TPOCHO yUHUTEI,
IMPUBJICYCHHUIO UX BHUMAHUSA K O6CY)KI[aeMOI71 Ha YpOKE I/IH(l)OpMaIII/II/I, AKTUBU3aAIIUU UX
MMO03HABAaTEILHOM JCITEIIFHOCTH,

* NOOYX/IeHUE IIKOJBbHUKOB COOIIOIaTh HA YPOKE OOIIENPUHSITHIE HOPMBI [TOBEIEHUS, TIPaBUiIa
OOLIEHMS CO CTapIIMMHU (YUUTENSIMU) U CBEPCTHUKAMU (00y4aromUMHKCS ), IPUHLUIIBI yueOHOM
JUCLMIUIMHBI U CAMOOPraHu3aluu;

* IPUBJICYEHNE BHUMAHM IIKOJBHUKOB K ICHHOCTHOMY aCIEKTY U3y4aeMbIX Ha ypOKax
SIBIICHUH, OpraHu3anus ux padboThl ¢ OJy4aeMOi Ha YpOKe COIMAIbHO 3HAaYMMON HH(pOpMaIueit
— MHUIIMMPOBaAHKE €€ 00CYXAEHHMsI, BHICKa3bIBAHUS YYAIIMMKCSI CBOETO MHEHHUS 110 €€ MOBOY,
BBIPAOOTKHU CBOETO K HEW OTHOIIECHHUS;

* HCTIOJIb30BAHNE BOCITUTATEIBHBIX BO3MOKHOCTEH COAEPIKaHus yUeOHOTO TpeIMeTa yepes
ACMOHCTpaIUIO ACTAM HIPUMEPOB OTBETCTBECHHOTO, I'PAXKIAHCKOI'O IIOBEACHUSA, ITPOABJICHUA
YEJIOBEKOJTFOOHS M IOOPOCEPACUHOCTH, Yepe3 Moa00P COOTBETCTBYIONIUX TEKCTOB sl YTCHHS,
3a7a4 /ISl peIIeHus], MPOOJIEMHBIX CUTYallui sl OOCY)KJICHHS B KJlacce;

* IPUMEHEHHNE Ha YPOKEe UHTEPAKTUBHBIX (OpM pabOTHI yHaIIUXCsl: HHTEJUIEKTYalbHbIX,
JIeNIOBBIX, CUTYAIlIHOHHBIX UTP, CTUMYJIUPYIOLIUX IT03HABATEIbHYI0O MOTHUBAIUIO IKOJBbHUKOB;
JMCKYCCUHN, KOTOpBIE JA0T YUalUMCSl BOBMOKHOCTh PUOOPECTH OMBIT BEACHHUS
KOHCTPYKTHUBHOTO JIMAJIOTa; TPYNIOBOM pabOThl WM pabOTHI B Mapax, KOTOPbIE y4ar
IIKOJIBHUKOB KOMaHHON padoTe U B3aUMOJEHUCTBUIO C APYTUMU JETbMH;

¢ BKIIFOYCHUEC B YPOK UTPOBEIX IPOLUCAYP, KOTOPBHIC IOMOTIarOT IMOAACPKAaTh MOTHBAILIUIO z[eTeﬁ K
IMOJIYYCHUTIO 3HaHI/II>'I, HaJIa)KUBAHHIO TTO3UTUBHBIX MEKJINIHOCTHRIX OTHOIIICHUH B KJj1acce,
IIOMOT'ar0T YCTAaHOBJICHUIO ,I[O6p0)K€J'I3T€J'IBHOI>i aTMOC(I)CpLI BO BpEM: YpOKa,

¢ OpraHu3anus IHC(i)CTBB., HAaCTaBHUYC€CTBAa MOTHBUPOBAHHBIX U DPYAUPOBAHHBIX YUAIIUXCS HAl
HUX HCYCIICBAOIIINMHA OAHOKIIACCHUKAaMU, JAa0IICTr0 MKOJIbHUKAM COLITMAJIBHO 3HAYUMBIH OIIBIT
COTPpYAHHUYICCTBA U B3aHMHOM IIOMOIIIH,

* MHUIIUUPOBAHHUC U TIOAACPIKKA HCCJIEI0BAaTEIbCKOMN AeITEIbHOCTH IIKOJIbHUKOB B paMKax
peam3anui UMW HHAUBUAYAJIbHBIX U T'PYIIIIOBBIX UCCICAOBATCIIBCKUX ITPOCKTOB, YTO JaCT
IIKOJIbBHUKaM BO3MOXXHOCTb HpI/IO6peCTI/I HaBbIK CaAMOCTOATCIIbHOTO PCILICHUA TeOpeTquCKOﬁ
HpO6J’IeMH, HaBbIK TCHECPUPOBAHUS U O(I)OpMJ'IeHI/IH COOCTBEHHBIX PII[CIZ, HAaBBLIK YBAXKUTCIIBHOTO
OTHOIICHUS K UY>KUM HUICAM, O(l)OpMJ'IeHHLIM B pa60TaX ApYTrux I/ICCJ'IGIIOBaTeJ'IeI\/’I, HaBBbIK



MyOJIMYHOTO BBICTYIUICHUS TEpeN ayUTOPUEH, apryMEHTUPOBAHHS U OTCTAMBAHUS CBOCH TOUKU
3peHusl.



