MYHULHUITAJIBHOE BIO/KETHOE OBIIEOBPA3OBATEJIBHOE YYPEKJIEHUE
CPEJHSASA OBIIEOBPA3ZOBATEJIBHAS HIIKOJIA Ne7

«PACCMOTPEHO» «COTJIACOBAHO 2+

> 4 «YTBEP)KZ[AIO»

Ha mxonsHOM MeTOAUYECKOM 3amecTuTenp r £y Top-HBOY COL 7
00bEAMHEHNY yUUTENeH I f? eKTona no YBEP# < . _//-Yepusuu O.B
€CTECTBEHHO-MaTeMaTHYECKAro K1 /L g %mpHHaf '; ITpukas Ne33 O]
nportokon Ne 6 0t 9. 06 "'02?1“ _'Q Hp(vroxon NollZ ol '0» aBrycra 2022r
PykoBoaurens' N' YA AJTA :Ba X.1 oT «8»aBrycra 202%‘:u A |
/ %} \zen
Pabouas nporpamMmmMa mo npeamery
«AJreopa 8 kiaacc»
(YMK Makapsbrues FO.H.)
CocraBuTens:

YUUTENh MATEMaTUKU U UHPOPMATUKU
MBOY COIII Ne7
Jxarnoera @.X.

2022-2023 yu. ron
r.-x. KucnoBonack



1. [losicHuTe/IbHAS 3aNIUCKA

Hacrosimas mnporpamma cocTaBieHa Ha OCHOBE aBTOPCKOM MPOTpaMMBbI MO
anredpe st 8 kinacca. ABropsl FO.H. Maxkapeiues, H.I'.Munmiok, K.M.Hemikos,
C.b.CyBopoBa. CoOopuuk «IIporpamMmmbl 00111€00pa30BaTENbHBIX YUPEKICHUMH.
Anrebpa. 7-9 xnaccel. CocraButens: bypmuctpoBa T.A.- M: «IIpocsemienuey,
2009,c.50 Ilporpamma otTBe4aeT TpeOOBaHUAM [OCYIapCTBEHHOTO CTaHIapTa
OCHOBHOTI'O oO1ero oOpazoBaHus, 0a30BOrO y4eOHOTO nJiaHa
o0mieoOpazoBaTeNbHbIX yUpexacHu Pd, yduThIBa€T OCHOBHBIC TpEOOBaHUS,
npenbsaBisieMble K coBpeMeHHbIM Y MK no anre6pe

1.1 MecTro npeaMeTa B y4eOHOM ILJIaHe
CornacHo (deneparpHOMy 0a3uCHOMY ITUTaHY, Ha M3Y4YeHHE anreOpbl B § Kiacce
orBoauTtcs 102 gaca. KonnyecTBo yueOHBIX 4acoB B y4eOHOM ITaHe MKOJbI - 102.

[IpenonaBanue Benercs no 1 BapuanTy — 3 4yaca B HEAEINIO

1.2. O6ocHOBaHUE AKTYAJBLHOCTH M BeAylIHe HIeH Kypca ajireopbl
Co3HatenbHOE OBJNIAJICHUE YYAIIUMHCS CUCTEMOW aireOpanyecKuxX 3HAHUM U
yMEHUN He0OX0MMO B MTOBCEIHEBHOMN KU3HU JIJISI U3YUCHHS CMEXHBIX TUCIUILINH
U TIPOJIOJIKEHUST 00pa30BaHMUS.

[IpakTryeckast 3HAYMMOCTh IKOJIBHOTO Kypca anreOpbl 00yCIOBJI€HA TEM, YTO
e€ O0OBEKTOM SIBIISIIOTCS KOJMYECTBEHHBIE OTHOIICHUS JEHCTBUTEIHHOTO MHpA.
Marematnyeckass TOATOTOBKAa HeoOXoaWma Il TIOHWMAHHS  IMPUHIIAIIOB
YCTPONCTBA M WCIOJB30BAHUS COBPEMEHHOW TEXHHWKH, BOCIPHUATHS HAYYHBIX U
TEXHUYECKUX MOHATUN U uae. MaTreMaTruka SBISICTCS SI3bIKOM HAYKH M TEXHHUKHU.
C e€ mnoMouIpl0 MOJACIUMPYIOTCS M H3y4yaloTCs SBJIEHUS M IPOLIECCHI,
MIPOUCXOISAIINE B IPUPOJIE.

AnrebOpa SBISICTCS OJHMM W3 OIOPHBIX MPEAMETOB OCHOBHOM IIIKOJIBI: OHA
oOecrieuynBaeT U3yuyeHUE IPYTruX JTUCIUIUIMH. B mepByro ouepear 3TO OTHOCUTCS K
MpeIMEeTaM €CTECTBEHHO - HAy4YHOTO IMKJAa, B YaCTHOCTU K (usuke. Pa3Burtue
JIOTUYECKOTO MBIIUICHUS y4YallluXCcsi Mpu 00ydeHuu anrebpe crnocoOCTByeT
YCBOCHUIO MPEIMETOB T'YMAaHUTAPHOTO IMKJa. [IpakTUdeckue yMeHUs U HaBBIKU
aredpanyeckoro XapakTepa HEOOXOIUMBI ISl TPYJAOBOM U MPOoQeCcCHOHATBHON
MOJATOTOBKH IIKOJIBHUKOB.

PasButne y ydyammxcs TPaBWIBHBIX TMPEACTABICHUM O CYIIHOCTH U
MIPOUCXOXKJICHUN alreOpandeckux aOCTpaKIUi, COOTHOIICHWH pPEaJTbHOTO U
WJICATbHOTO, XapaKTepPe OTPAKEHUS MATEMATUYECKOW HAYKOM SBIEHAU U
MPOLIECCOB pEaJbHOTO MHpa, MeCTe anredOpbl B CHCTEME HAyK U poJU
MaTEMaTHYeCKOr0 MOJCIUPOBAaHUS B HAyYHOM IIO3HAHWUM MW B MPAKTHKE
CIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS YyUalllUXCSI U KAueCTB
MBIIIICHNS, HEOOXOAUMBIX JUIsl QJalTallii B COBPEMEHHOM HH(POPMAIIMOHHOM
o01iecTBe.

TpeOysi OT ydamuxcs YMCTBEHHBIX W BOJICBBIX YCHJINN, KOHIIGHTpAIUU
BHUMAaHHS, aKTUBHOCTH  Pa3BUTOTO  BOOOpakeHHWs, anrebpa  pa3BUBaeT
HPABCTBEHHBIE  YEPTHl  JIMYHOCTH  (HACTOMYMBOCTH, IIEJICYCTPEMIIEHHOCTD,
TBOPYECKYI0 aKTUBHOCTh, CaMOCTOSATEIHLHOCTh, OTBETCTBEHHOCTh, TPYIOJIIOOHE,
JTUCIUTIINHY U KPUTHYHOCTh MBIIIJIEHUS ) 1 YMEHUE apTyMEHTUPOBAHO OTCTAaUBATh



CBOM B3TJISIIBI U YOEXKICHHS, @ TAKXKE CIIOCOOHOCTh MPUHUMATh CAMOCTOSITENIbHbIC
peLIeHHUs.

Nzyuyenue anreOpbl, (yHKIMI, BEPOATHOCTH W CTATUCTUKH CYHIECTBEHHO
paclipsieT Kpyro3op ydYalluxcsl, 3HAaKOMS C MHAYKOHEH W JEeIyKIHEH,
000011IeHHEeM W KOHKpETH3allMeil, aHalM30M W CHUHTE30M, KiaccUUKaIued u
cUCTeMaTHU3alke, adcTparupoBaHUEM, aHaJOTMEH. AKTHBHOE MCIOJIb30BAHHE
3aJlay Ha BCEX dTallax pa3BUBAET TBOPUECKUE CITIOCOOHOCTH IMIKOJIHLHUKOB.

N3ydenne anreOpbl mo3BoIA€T (POPMHUPOBATH YMEHUS U HABBIKM YMCTBEHHOTO
Tpyda — TIJaHUPOBAaHUE CBOEH pabOThl, MOUCK pALUOHAIBHBIX MyTel €
BBITIOJTHEHMSI, KPUTHYECKasl OLIEHKa pe3ylbTaToB. B mpoliecce u3ydeHus anreOpbl
IIKOJIBHUKHU JOJDKHBI HAYYHUTHCS M3JIaraTb CBOW MBICIHM SICHO M MCUEPIBIBAIOLIE,
JAKOHUYHO M EMKO, MPUOOPECTH HABBIKM UYETKOr0, aKKypaTHOTO W IPaMOTHOIO
BBITIOJTHEHNSI MATEMATUYECKUX 3aIACEM.

Baxneiimelt 3amadell MIKOJIBHOTO Kypca aireOpbl SBISETCS PpPa3BUTHE
JIOTUYECKOTO  MBIIUICHHUS]  y4yalluxcs. caMud  OOBEKThl ~ MaTeMaTHYeCKUX
YMO3aKJIIOUCHU U TPUHATBIE B airedpe TnpaBuwia UX KOHCTPYHUPOBAHUS
CHOCOOCTBYIOT (POPMUPOBAHUIO YMEHUI 0OOCHOBBIBATH U JOKA3bIBATH CYKICHUS,
IIPUBOJUTH YETKUE OIPEIEIICHUs], Pa3BUBAIOT JOTUYECKYI0 MHTYULHIO, KPATKO U
HarJsiTHO PACKPBIBAIOT MEXaHW3M JIOTMYECKUMX IIOCTPOCHUMM H ydaT HX
npuMeHeHuto. Tem campiM anredpa 3aHUMAaeT OJHO M3 BEAYIIUX MECT B
(GOpMHpPOBaHUM HAYYHO-TEOPETUUYECKOTO MBIIUICHHS] IIKOJIBHUKOB. PackpbiBas
BHYTPEHHIOIO TapMOHHUIO MaTeMaThKd, (OpMUpPYsS T[OHMMAaHHE KpacoTbl U
U3SIIECTBA MATEMAaTUYECKUX PACCYKIEHUH, anredpa BHOCUT 3HAUUTEIbHBIN BKIIA]]
B 3CTETHYECKOE BOCITUTAHUE YUALIUXCS.

1.3.1lesn ¥ 3a1a49u Kypca

N3ydyeHne mareMaTMKM B OCHOBHOM IIKOJIE HANPaBIICHO HAa JOCTHUKCHHUE
CHEQYIOIINX LIENEH:

1) 6 HanpPagIeHuu TUYHOCMHO20 PA36UMUS

- pa3BUTHE HHTEpeca K MaTeMaTHYECKOMY TBOPYECTBY W MaTeMaTHYECKHUX
CIOCOOHOCTEW. MHTEIJIEKTYalbHOE pa3BUTHE, (OPMUPOBAHUE KAUECTB JIMUHOCTH,
HEOOXOJIMMBIX YEJIOBEKY JIJIsi TMOJHOIICHHOW >KM3HU B COBPEMEHHOM OOIIECTBE:
SICHOCTh M TOYHOCTH MBICJIM, KPUTUYHOCTh MBIILICHUS, UHTYUIIHUS, JIOTHYECKOE
MBIIIUIEHUE, AJEMEHThl  aITOPUTMUYECKON  KyJIbTYpbl, MPOCTPAHCTBEHHBIX
MPEACTABICHUM, CIOCOOHOCTh K MPEOI0JICHUIO TPYAHOCTEM;

- (QopMupoBaHME KOMMYHUKATHBHOW KOMIIETGHTHOCTH B  OOIIECHUU U

COTPYAHHUYCCTBE CO CBEPCTHUKAMU, CTAPIIMMH U MJIAAIIINMH,

- (opMupoBaHUE Yy ydalTUXCsl MHTEIUIEKTYaTbHOW YE€CTHOCTH M OOBEKTUBHOCTH,
CIIOCOOHOCTH K TMPEOJOJCHUIO MBICIUTEIBHBIX CTEPEOTHUIIOB, BBITCKAIONIUX W3
OOBIJICHHOT'O ONBITA;

- BOCITUTAHUE KAYECTB JIMYHOCTH, 00ECIIEUYNBAIOIINX COIMAIBHYI0 MOOHMIIBHOCTD,
CIIOCOOHOCTh MPUHUMATh CAMOCTOSITEIbHBIC PEIICHMS;

- (opmupoBaHMEe Ka4yeCTB MBIIUICHHS, HEOOXOAUMBIX I ajanTalid B
COBPEMEHHOM MH(POPMAITMOHHOM OOIICCTRBE;



- BOCIUTaHUE KYyJIbTYpbl JUYHOCTH, OTHOIICHHUS K MAaTEMAaTHKE KaK K YacTH
00I1Ie4esIOBEYECKON KYJIbTYphl, TOHUMAaHHE 3HAYUMOCTH MaTEMATUKU JIJISl HAYYHO-
TEXHUYECKOTO IIporpecca;

2) B memanpeomemnom nanpaenenuu
- (GopMHpOBaHUE TIPEACTABICHUN O MAaTeMaTHKE KaK 4acTU OOIICUEIOBEYECKON
KyJbTYPBI, O 3HAUUMOCTH MAaTEMATUKHU B PA3BUTUH IIUBUIIU3AILMHU U COBPEMEHHOTO
00IIIECTBA;
- pa3BHUTHE TPEACTABICHWA O MaTeMaTHKe Kak (opMe OMHCAHUS W METOC
MO3HAHUSA  JCHCTBUTEIBHOCTH, CO3MaHWE  YCIOBUMA IS  TPUOOPETEHUS
MEPBOHAYAILHOTO OMBITA MATEMAaTUIECKOTO MOCIIUPOBAHUS;
- ¢dopmupoBaHHe OOIMUX CHOCOOOB  HMHTEIUICKTyaJIbHOW  JIEATEILHOCTH,
XapaKTEPHBIX JJII MaTeMaTHKA W  SIBISIIONIUXCS OCHOBOW ITO3HABATEIBHON
KyJbTYPBbI, 3HAUMMOMU JUIsl pa3IMYHBIX c(hep YeI0BEeUECKON AeSTENbHOCTH.
- OBJIQJICHUE CHCTEMOM MaTeMaTHYECKUX 3HAHUM M yYMEHUH, HEOOXOJIUMBIX IS
MPUMEHEHUSI B MPAKTUYECKON AESITEIBHOCTH, M3YUYEHUS CMEXKHBIX JHUCIMILIUH,
MIPOJIOJIKEHUS 00pa30BaHMS;
- (opmupoBanue mpencTaBlieHU 00 HIEAX W METOJaX MaTEeMaTUKU Kak
YHUBEPCAIBHOTO $I3bIKa HAYKU M TEXHUKU, CPEJICTBA MOJICIIMPOBAHUS SIBJICHUIN U
MPOIIECCOB;
- (hopMupoBaHUEe yueOHON M OOIICIOIH30BATEILCKON KOMIIETCHTHOCTH B 00J1aCTH
WCITOJIB30BaHUS WH(DOPMAITMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHI

3axauyu npeaMera:

1. Pa3ButHe ajaropuTMHUUYECKOTO MBIIUICHUSI, HEOOXOIUMOIro JJisi OCBOCHHS
Kypca WH(OPMATUKHU; OBJIAJICHUE HaBBbIKAMU JCAYKTUBHBIX PaCCYXKICHUH,
pa3BUTHE BOOOPaXKEHHUS, CTIOCOOHOCTEN K MAaTEMAaTUYE€CKOMY TBOPUYECTBY.

2. [TonyyeHue MIKOJPHUKAMH KOHKPETHBIX 3HAaHUH O (QYHKIUAX Kak
BOKHEUINIEN MAaTeMaTH4YeCKOW MOAENIM JJIsi ONUCAHUS U UCCIIEIOBaHUs
pa3HOOOpa3HBIX MPOIECCOB, Mg (GOPMUPOBAHUS Y yYaIIUXCSl MPEICTABICHUN O
PO MATEMATUKU B PA3BUTUM LIUBUJIM3AIUN U KYJIbTYPHI.

3. ®opMHpoBaHUE S3bIKA OMUCAHUSA OOBEKTOB OKPYKAIOIIETO MHUpa IS
pa3BUTHS TPOCTPAHCTBEHHOTO BOOOpaXEHUS W WHTYUIIUHA, MaTeMaTHUYeCKOU
KYJBTYPBI, JUIsl 3CTETUYECKOr0 BOCIIUTAHUS yUAIIUXCS.

4. ®opMUpOBAHUE Y YYaIUXCA YMEHHUS BOCHPUHUMATh W aHAJIU3UPOBATH
uHOpMaIMIO,  TPEACTABJICHHYI0O B  paslIWyHbiX  (opmax, MOHUMATh
BEPOSTHOCTHBIA XapaKTE€p MHOTHUX pEANbHBIX 3aBUCUMOCTEH, MPOU3BOJIUTH
MPOCTEUIINE BEPOATHOCTHBIE PACUETHI.

N3ydeHne mareMaTuky B 8 Kilacce HampaBieHO Ha (OPMUPOBAHUE CIETYHOIINX

KOMIIETEHIINN:
e yueOHO-TI03HABATEIIHHOM;
®  [IEHHOCTHO-OPUEHTAIIMOHHOM;
® pedrexcuBHON;
® KOMMYHHKATUBHOW;



*  HH(OPMAIIOHHOW;
®  COLMATBLHO-TPYIOBOIL.
Matematuueckoe oOpa3oBaHHE B IIKOJE CTPOUTCA C yYETOM MPUHIIUIIOB

HEIPEPBIBHOCTU (M3yYEHUE MATEMATHKM HA MPOTSHKEHUU BCEX JIET O0y4YeHHUs B
IIKOJIE), MPEEMCTBEHHOCTH (Y4YE€T IOJIOKHUTEIBHOTO OIbITa, HAKOIUIEHHOTO B
OTEYECTBEHHOM U 32 PyOE)KHOM MaTeMaTHYeCKOM OOpa30BaHMM), BAPUATUBHOCTH
(BO3MOKHOCTh peajiu3allii OJIHOTO U TOTO K€ COJIepKaHMs Ha 0aze pa3sIMyHBbIX
HAyYHO-METOJIUYECKUX TOJIXO0JIOB), muddepeHnran - (BO3MOXHOCTh — JIJIst
ydaluxcsli MoJiydaTb MAaTE€MaTHYECKYyK0 TIOJArOTOBKY pPa3HOrO ypOBHSA B
COOTBETCTBHUH C UX UHAUBUAYAIBbHBIMU OCOOEHHOCTSIMHU).

[InaHupyercs HCHOAB30BAHME TAKUX MEJArOrM4ecKuX TEXHOJOTHA B
npenojaBaHuM MpeaMeTa, Kak auddepeHunpoBaHHOE O0ydeHHe, MPOOJIEMHOE
oOy4eHHe, TEXHOJIOTHS PAa3BUBAIOLIETO OOY4YEHHS, TECTUPOBAHHE, TEXHOJIOTHS
kputnyeckoro wmelnuieHus, MKT. Hcnons3oBaHne 3THUX TEXHOJIOTHMH I1O3BOJIAT
0ojee TOYHO peanu3oBaThb MOTPEOHOCTHM YyYaIlIMXCSd B MaTeMaTHYECKOM
0o0pa30BaHUM M MOMOXKET MOJArOTOBUTh YUaIMXCs K FOCYIapCTBEHHOW MTOTIOBOM
aTTECTALUH.

KoHTposib pe3yiabTaToB 0O0Y4YEHHUsI OCYLIECTBISIETCA YEpe3 MCIOJIb30BaHHUE
CICAYIOIINX BHUIOB OLEHKA U KoHTponss 3YH: BXxomdmmii, TEKyLIUU,
TEMaTUYECKUI, UTOTOBbIN. [Ipr 3TOM MCHONB3YIOTCS pa3iaudHble (POPMBI OLEHKU
u  koHTpois 3YH: koHTponbHas paboTa, MOMAIIHSAS KOHTPOJbHas pabora,
camMocTosiTeNIbHAs paboTa, JOMAaIIHSS npakTHueckass paboTa, JOMAaIIHSSA
camoCTosITeNIbHas paboTa, TECT, KOHTPOJIbHBIN TECT, YCTHBIN OIpOC.

1.4. Pe3yabTaThl 00yYeHUs1

[TIporpamma oGecrieunBaeT JOCTHXKCHUE CISAYIONTUX PE3YIbTaTOB OCBOCHUS
o0Opa3zoBaTeILHON TPOrpaMMBbl OCHOBHOT'O OOIIIEro 00pa30BaHMS:

JIUYHOCMHbIE,

1) chopMHPOBAaHHOCTh OTBETCTBEHHOT'O OTHOIICHHUSI K YYEHHIO, TOTOBHOCTh U
CHIOCOOHOCTH OOYYaOIIMXCSl K CaMOPa3BUTHIO M CaMOOOpPa30BaHHIO HAa OCHOBE
MOTHBAILIMM K 00YUEHHIO U NMO3HAHUIO, BEIOOPY JajbHeero oopazoBanus Ha 6a3e
OPUEHTHPOBKA B Mupe Tmpodeccuit M NpoQecCHOHANbHBIX IPEANOYTEHUH,
OCO3HAaHHOMY TOCTPOCHHUIO HWHIWBHIYaTbHOW 00pa30BaTEIbHONW TPACKTOPHUHU C
YUETOM YCTOWYMBBIX TTO3HABATEILHBIX HHTEPECOB;

2) COPMHPOBAHHOCTh  IIEJIOCTHOTO  MHPOBO33PCHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOMN MPAKTUKH;

3) chOpMHUPOBAHHOCTh KOMMYHHKATHBHOW KOMIICTCHTHOCTH B OOIICHUH U
COTPYJHUYECTBE CO CBEPCTHUKAMHU, CTAPUIMMH U MJIAJIIUMH, B 00pa30BaTeIbHOMH,



OOIIIECTBEHHO TOJIE3HOM, Y4eOHO-UCCIE0BATEIbCKON, TBOPYECKOW W JPYTUX
BHUJIAX JEATEIbHOCTH;

4) yMeHUe SICHO, TOYHO, TPaMOTHO WH3JaraTh CBOM MBICIH B YCTHOH W
MACbMEHHOM pE4Yd, TOHUMATh CMBICI IIOCTABIEHHOM 3aJa4yd, BBICTPAUBATh
apryMEHTAIMs, IPUBOAUTH MPUMEPHI U KOHTIIPUMEDHI;

5)mpexncraBieHre O MaTeMAaTHYECKOW HayKe Kak cdepe YelOBEYeCKOi
JEATeIbHOCTH, 00 »JTamax e€ pa3BUTUS, O €& 3HAUYUMOCTH, Il Pa3BUTHUSA
IUBUJIA3ALIHH;

6) KPpUTUYHOCTh MBIIUICHUS,, YMCHHUE PACIO3HATH JIOTHYECKH HEKOPPEKTHBIC
BBICKA3bIBaHUS, OTIUYATH TUIIOTE3Y OT (PAKTOB;

7) KpeaTUBHOCTh MBIIUICHUS, MHUIIMATHBA, HAXOMYMBOCTh, aKTHBHOCTH IPH
pelIeHNU aNTreOpanvecKux 3a/1ay;

8) yMeHHEe KOHTPOJIUPOBATH MPOIECC M PE3yIbTaT YYeOHOW MaTeMaTHYECKOU
NS TENbHOCTH;

9) cHOCOOHOCTH K 3MOITMOHATLHOMY BOCIIPHUATHIO MAaTEMAaTHYSCKUX OOBEKTOB,
3a7a4, pEIICHUN, PACCYKICHUM.

Memanpedmemubte:

1) yMeHHE CaMOCTOSTENBHO IUIAHUPOBATH AIETEPHATUBHBIC MTYTH JTOCTUKCHUE
nesneil, OCO3HaHHO BbIOMpaTh HaubOosiee S(PPEKTUBHBIE CHOCOOBI pEeHIEHUN
y4eOHBIX ¥ MO3HABATEIHHBIX 33/1a4;

2) yMEHHUE OCYIIECTBISITh KOHTPOIIb IO PE3yJibTaTaM U 10 Croco0y JeHCTBHI
Ha YPOBHE MPOU3BOJILHOTO BHUMAHUSI U BHOCUTH HEOOXOIUMbIE KOPPEKTHUBHI,

3) yMeHHE aJIeKBaTHO OIICHMBAaTh MPABUJIBHOCTH M JIK OIIHMOOYHOCTH
BBITIOJTHEHUS Y4eOHOUM 3amauu, €€ OOBEKTUBHYIO TPYIHOCTh U COOCTBEHHBIC
BO3MOYKHOCTH €€ PELICHHUS;

4) 0cO3HAHHOE BIAJICHUE JIOTUYCCKHUMH JICHCTBHUSIMH OIPEICIICHUS TOHSATHUH,
0000IIIEeHNs,  YCTAHOBJICHUS  aHAJOrWi,  Kjaccu(ukamuu  Ha  OCHOBE
CaMOCTOATEILHOTO BEIOOpPA OCHOBAHUI M KPUTEPUEB, YCTAHOBJICHHS POJOBHUIOBHIX
CBSI3CH;

5) yMeHHe  yCTaHABIMBATh NPUYMHHO-CJCACTBEHHBIC  CBSI3H;  CTPOUThH
JIOTHYECKOE pacCyXIeHHE, YMO3aK/IoueHUEe (MHIYKTUBHOE, NEAYKTHBHOE U TIO
aHaJIOTMH) U BBIBOJIBI;

6) yMeHue  co3maBaTh, NPUMEHATh W NPEOOpPa3OBBIBATH  3HAKOBO-
CUMBOJIMYECKHE CpPEICTBA, MOJEIM M CXEMBI [UJIsl pEHMICHUS Y4eOHBIX W
MO3HABATENIbHBIX 33/1a4;

7) yMeHHEe OpraHU30BBIBATH y4eOHOE COTPYAHHYECTBO U COBMECTHYIO
JESITENIbHOCTh C YYUTEJIEM M CBEPCTHHUKAMM: OINPEAETSATh LENH, paclpeeeHue
byHKIMA ¥ poJied YYaCTHHKOB, B3aUMOJACHCTBHE U OOMIME CIOCOOBI PaboTHI;



yMeHHe padoTaTh B TPYIIE: HAXOAUTH OOIINE PELICHHs U pa3peniaTb KOHQIUKTHI
Ha OCHOBE COIJIaCOBAaHUSA TMO3UIMH MU YydeTa HHTEPECOB; CIyIIaTh IMAapTHEPA;
bopMyIMpoBaTh, ApryMEHTUPOBATh U OTCTaWBATh CBOE MHEHHE,

8) chopMHPOBaHHOCTH YU€OHOW M OOIIEIOIb30BATEIBCKONH KOMIICTCHTHOCTH B
00JacTH HCIOJIb30BaHUA HMH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX ~ TEXHOJOTUH
(MKT-KOMIIETEHTHOCTH);

9) nepBoHaYANIbHBIC MPEACTABICHUSI 00 MAESIX U O METOJaX MATEMAaTHKH Kak
00 yHHMBEpCAIbHOM SI3bIKE HAYKU U TEXHHUKH, O CPEJICTBE MOJICTHUPOBAHUS SBICHHI
Y TIPOLIECCOB;

10) yMEHUE BUJETh MAaTEMaTUYECKYIO 3a/71auy B KOHTEKCTE MpPOOJIEMHOMN
CUTyalluy B IPYTUX JUCLUUILIMHAX, B OKPYXKAIOIICH KU3HU;

11) YMEHHUE HAaXOAUTh B Pa3IMYHbIX HCTOYHUKAX HH(POPMAIIHUIO,
HEOOXOAUMYIO ISl PELICHUSI MAaTEMaTUYECKUX MpoOJIeM, U MPEICTaBIsATh €€ B
MOHATHOW (opMe; MPUHUMATH PEIICHHS B YCIOBHUSX HEMOJHON M U30BITOUHOM,
TOYHOM U BEPOSITHOCTHON MH(POPMALIHH;

12) YyMEHUE IIOHMMaTh M UCIOJIb30BaTh MAaTEMaTUYECKHE CpEACTBa
HarfasgHoOCTU( PUCYHKHM, UYEpTEXHM, CXEMbl U Jp.) Uil WUIOCTpalUH,
WHTEpIIPETalUy, apryMEHTAllUH;

13) YMEHUE BBIJBUTaTh TUIOTE3bl NPH PEIIEHWH YYEOHBIX 3a1ad U
MOHUMATh HEOOXOIMMOCTh UX MPOBEPKU;

14) YMEHUE TMPUMEHATh MHAYKTUBHbIE M JIEIYKTUBHBIE CIIOCOOBI
paccykJeHUM, BUJAETh PA3IMYHbIE CTPATETUU PELICHUS 3a]a4;

15) NOHUMAHUE CYLIIHOCTH aJrOPUTMHUYECKUX IPEANUCAHUN U yMEHHUE
JEHUCTBOBATh B COOTBETCTBUH C NIPEIJIOKEHHBIM aJITOPUTMOM;

16) YMEHUE CaMOCTOSITEIbHO CTaBUTh 1M, BBIOMpAaTh M CO3/1aBaTh
aJITOPUTMBI JJIs PEILICHUs] yYEOHBIX MaTeMaTHUYECKUX pooIieM;

17) YMEHUE MJIAHUPOBATh U OCYIECTBIIATH ACSITEIbHOCTh, HAMPABIECHHYIO
Ha PEILICHUE 3a/1a4 UCCIIEI0BATEIBCKOIO XapaKTepa.

npeomemmnswle:

1) ymeHne paboTaTh C MaTeMaTHYECKHUM TEKCTOM (CTPYKTYypHpOBaHHE,
U3BJICYCHHE HEO0OXOAMMON WH(pOpMaIMU), TOYHO U IPAMOTHO BBIpaKaTh CBOU
MBICJIM B YCTHOM MW IIMCBMEHHOW pPEYH. IMPUMEHSS MaTEMaTUYECKYIO
TEPMUHOJIOTHMI0 M CUMBOJIMKY, HCIOJb30BATh PA3JIMYHBIE SI3bIKM MAaTE€MaTHKH (
CIIOBECHbIM, = CHMBOJMYECKUW, rpaduyeckuii), OOOCHOBBIBATH  CYXIACHUS,
MPOBOJUTH KIJIacCU(UKAIMIO, TOKA3bIBATh MATEMATHUECKUE YTBEPKACHUS;

2) BajieHue 0a30BOI MOHSITUWHBIM amilapaToM: HMMETh NPEJCTABICHHE O
YHclie, BIIAQJCHHE CHUMBOJBHBIM SI3bIKOM anreOpbl, 3HAHHE 3JIEMEHTapHBIX
(GYHKIIMOHATIBHBIX ~ 3aBUCUMOCTEH,  (opMmHupoBaHHME  NPEACTABICHUH O
CTAaTUCTUYECKUX 3aKOHOMEPHOCTSIX B PEAIbHOM MHUPE U O Pa3IMYHbIX CIIocoOax ux



U3y4eHHs, 00 OCOOEHHOCTAX BBIBOJAOB M TMPOTHO30B, HOCSIIUX BEPOSTHOCTHBIN
XapakKTep;

3) yMeHHE BBINOJHATH aireOpanmdyeckue NPeoOpa3oBaHUS PaAIlMOHATIBHBIX
BBIPQKEHUM, MPUMEHATh UX JJs pELICHUs Y4eOHbIX MaTEeMaTHMYECKHUX 3a7ad U
3a]1a4, BOZHUKAIOIINX B CMEKHBIX YUYEOHBIX MPeIMETax;

4) yMeHUE TOJB30BAThCS MATEMATHYECKUMH (OPMYJIAMH M CaMOCTOSTEIBHO
COCTaBIIATH (POPMYIIbI 3aBUCUMOCTEN MEXAYy BEITMYMHAMU HAa OCHOBE 000OIIECHUS
YACTHBIX CIIy4aeB U DKCIIEPUMEHTA,

5) yMeHue pemaTh JHMHEHHbIC W KBaJpaTHbIC YpaBHCHUS W HEPAaBCHCTBA, a
TAaK)K€ IPUBOAMMBIE K HHUM YPaBHEHHs, HEPABEHCTBA, CHUCTEMBI; IPUMEHSTH
rpaduyecKkue MpeJNCTaBICHMUsS JJsl pEIIeHUs U HCCIEI0BAaHUS YpaBHEHUH,
HEPABEHCTB, CHUCTEM; NPHUMEHATH IOJYYEHHBIE YMEHMS IS PELICHHs 3a1ad W3
MAaTE€MaTUKH, CMEXHBIX ITPEAMETOB, PAKTUKH;

6) oBnasienue CcUCTeMO# (DYHKIIMOHAIBHBIX MOHATUH, (YHKIIMOHAIEHBIM
A3BIKOM M CHMBOJIMKOW, YMEHHE CTPOUTh Tpaduku (yHKLIHA, ONUCHIBATh HX
CBOMCTBA, HCIOJIb30BaTh (IYHKIMOHAIBHO-TPAQUUECKUE MPEACTABICHUS s
ONMCAHUA U aHAJIM3a MAaTEMAaTUYECKUX 3a7a4 U PEAJIbHBIX 3aBUCUMOCTEN;

7) OBIaJicHNE  OCHOBHBIMM  CIIOCOOAMH  TPEACTaBJICHUS W aHaIW3a
CTaTUCTUYECKUX JAHHBIX; YMEHHUs pElIaTh 3aJadyd HAa HAXOXKICHHE YacTOTHl U
BEPOSITHOCTH CITyYalHbBIX COOBITHIA;

8) yMeHMEe TUpUMEHSATh W3yYCHHBIC IOHATHS, PE3yIbTaThl W METOIBI TP
pEelIeHUM 3aJad M3 pPa3iIM4HbIX pasleiaoB Kypca, B TOM 4YHMCIE 3a1ad, He
CBOJAILUXCS K HENOCPEICTBEHHOMY IIPUMEHEHUIO U3BECTHBIX AT OPUTMOB.

2.Conep:xanue 00y4eHust
I'naBa 1. PaunonasabHbie 1podu (23 yaca)

ParmonansHass npoOb. OCHOBHOE CBOWCTBO JIpOOHM, COKpaIlleHHUE IPOOCH.

ToxecTBeHHbIE PE0OPA30BaHUs PALIMOHAIBHBIX BhIpaKeHUH. OYHKIUA Y =~ U

X | =

e€ rpaduk.

Heab: BeipabOTaTh yMEHHME BBINOJHATH TOXIECTBEHHBbIE MPEeoOpa3oBaHUs
pPalMOHAIIBHBIX BBIPAKEHUH.

Tak kak JOEHCTBUA C palMOHAIBHBIMU JAPOOSIMU CYIIECTBEHHBIM 00pa3oM
ONMUPAIOTCST Ha JEWUCTBHS C MHOTOWJIEHAMH, TO B Hayajle TeMbl HEOO0XOIUMO
MOBTOPUTH C 00YHArOUIMMUCS TPeoOpa30BaHUs LETbIX BHIPAKEHUM.

I''maBHOE MecTO B JTaHHOM TeMe 3aHUMAIOT aJITOPUTMBI ICUCTBUI C IPOOSIMHU.
VYyamyecss TOJKHBI NOHUMATh, YTO CyMMY, Pa3HOCTb, POU3BEJAECHUE U YaCTHOE
npobeil Bcerga MOXKHO MPEACTaBUTH B Buie ApoOu. Ilpuobperaembie B JaHHOMN
TE€ME YMEHHUS BBIMOJHAThH CIOXKEHHE, BHIYMTAHUE, YMHOXKEHHUE U JeJIeHne Apooei



SBIIIIOTCS OTMOPHBIMU B MpeoOpa3zoBaHUSX ApOOHBIX BbipakeHuil. [loaTomy um
cleqyer yaenute ocoboe BHHMMaHue. HenenecooOpazHO NepexoauTh K
KOMOMHHMPOBAHHBIM 33JaHMSIM Ha BCE€ JIEHCTBUSA C IpOOSIMHU INpexe, yeM OyayT
YCBOEHBI OCHOBHBIE AJITOPUTMBI. 3a/1aHUSI HA BCE JEHUCTBUS C APOOSIMU HE JIOJKHBI
OBITh M3JIMIIHE TPOMO3AKUMHU U TPYJOEMKHUMH.

[Ipn HaxXOXACHUM 3HAYEHW JIpoOel AAroTCsA 3alaHdsl Ha BBIYMCIICHHS C
IIOMOLIBI0  KAIBKYJISITOpa. B MaHHOM TeMe paclMpsIOTCs CBEACHUSA O
CTaTUCTUYECKUX XAPAKTEPUCTUKAX. BBOINUTCS MOHATHE CPETHETO TAPMOHUYECKOTO
Psa TOJIOKUTEIIBHBIX YUCEN.

W3ydeHne TeMbl 3aBEPIIACTCS] pACCMOTPEHUEM CBOMCTB rpaduka GQyHKINUN

y=-.

I'naBa 2. KBaaparnbie kopHu (19 yacoB)

[lonstTue 00  WppauuMoHaNBbHBIX  uyMciaax. OOmwue  cBeeHHs O
JNEUCTBUTENBHBIX uMciax. KsagpartHeli kopeHb. lIoHATHE O HaxoXIEHUU
IpUOIMKEHHOTO 3HAUYEHUs KBajapaTHOro KopHs. CBOMCTBa KBaJpaTHBIX KOPHEW.
[IpeoOpa3oBaHus BEIpAXKECHUH, COIEPIKAIINX KBAAPATHBIC KOpHU. DYHKIUSA ¥ = Vx
, €€ CBOMCTBA U rpaduk.

Heapb: cucTeMaTu3MpoBaTh CBEACHUS O PAlMOHAIBHBIX YUCIAX W JaTh
NpeACTaBlIeHnEe 00 MPPALMOHAIBHBIX YHCIAX, PACIIMPUB TEM CAMBIM MOHSITHE O
yucie; BbIpabOTaTh yMEHHME BBIIOJHATH MPEOOPa30BaHUS  BBIPAKEHUH,
COJZIEpIKAILMX KBAJAPATHbIE KOPHHU.

B nanHOM Teme ydamuecs MoJy4aroT HAa4aJIbHOE IIPEACTABICHUE O IIOHATUU
nercTBuTeIbHOTO unciia. C 3TOH 1ellblo 0000IIarTCsS M3BECTHBIC 00YYarOIIMMCS
CBEJICHHMS O PAlMOHAIBHBIX 4YMCiax. [yl BBeAEHUS NOHATHA MPPALMOHAIBHOTO
YUCIa UCHOJB3YETCA MHTYUTHBHOE MPEICTABICHUE O TOM, YTO KaXKIbId OTPE30K
MMEET JUIMHY M NMOTOMY Ka)XKJIOW TOYKE KOOPAMHATHOM NIPSIMOM COOTBETCTBYET
HEeKoTOopoe uyucino. IlokaspiBaercs, 4YTO CYyLIECTBYIOT TOYKH, HE HMEIOLINE
paloHaJIbHBIX a0CITUCC.

[Ipy BBenEHUM TOHATHS KOPHS IMOJIE3HO O3HAKOMUTH OOYYaIOIIUXCS C
HAax0KJICHUEM KOPHEH € IIOMOLIBIO KAIBKYJIATOPA.

OcHOBHOE BHMMaHHE yAENAeTCS MOHATHIO apu(PMETHUEeCKOro KBaJpaTHOIO
KOpHS M CBOMCTBaM apu(pPMETUUYECKUX KBAIPATHbIX KOpHEeH. Jloka3wiBaroTcs

TEOpEMBbl O KOpPHE W3 MPOW3BENEHUS U JpOOH, a TaKXKe TOXKIECTBO +a’ =|a|,
KOTOpbIE MOJTY4YaloT MPUMEHEHUE B MPe0oOpa30BAHMIX BBIPAKECHUM, COJIEPIKAIINX

KBagpaTHeie KopHU. CnernuaibHOe BHUMAHHUE YACISIETCS OCBOOOXKIECHUIO OT

a a
HPpPpalrOHAJIBHOCTH B 3HAMCHATCIIC I 00M B BBIPAKEHHIX BUIa —, ——.
op P ’ NoRN PN

YMeHue Hp606p3.30BBIBaTB BBIPAXXCHUA, COACPKAINNC KOPHH, 4aCTO HCIIOJb3YCTCA



KaKk B CaMOM Kypce anreOpbl, Tak M B Kypcax TeOMETpuH, anreOpbl W Hadaml
aHau3a.

[Iponomxkaerca pabora mo pa3BUTHIO (GYHKIHUOHAIBHBIX MPEICTABICHUN
oOyuatomuxcs. PaccmartpuBarorest pyHkuus y=+x, e€ coiictBa u rpaduk. [Ipu
M3ydeHHH QYHKIMH y=1x , TOKa3bIBACTCS €€ B3aHMOCB3b ¢ (YHKIHEH ¥ = X°, T/
x > 0.

I'naBa 3. KBaapaTHusblie ypaBHenus (21 gac)

KBagpaTtHoe ypaBHenue. @opmysia KOpPHEH KBaJIpaTHOIO YpPaBHEHUS.
Peumienne panvoHaIbHBIX ypaBHEHWW. Pemenue 3amad, DPUBOAAIIMX K
KBaJpaTHbIM YPAaBHEHUSM U MPOCTEUIINM PALIMOHAIBHBIM YPaBHEHUSM.

Henab: BepaboTaTh YMEHUS pellaTh KBaJpaTHbIE YPaBHEHUS U IpOCTeHIIne
palOHAJIbHBIEC YPABHEHUS U IPUMEHSATH X K PEIICHUIO 3a/1a4.

B nHavase Tembl NPUBOIATCS NPUMEPHI PELICHHS] HEMOJHBIX KBAJAPATHBIX
YpPaBHEHUM. DTOT Marepuajl CUCTEMATU3UpyeTcs. PaccMaTpuBaroTCs alrOpUTMBI
pEelIeHNs] HENOJHBIX KBAJPAaTHBIX YPABHEHUM Pa3IMYHOTO BUAA.

OCHOBHOE BHUMaHHME CIIeyeT YAeIHTh PElICHHIO YPaBHEHHH BHa ax’ + bx
+ ¢ =0, toe, a » 0, ¢ ucnonb3zoBanueMm (Gopmysbl KopHei. B nanHON Teme
yyaniecs: 3HakoMmsTcs ¢ Qopmyinamu Buera, BbIpaKaroIUMHU CBS3b MEXKIY
KOPHSIMU KBaJI[paTHOTO ypaBHEHUS U €ro kodpduuuentamu. OHU UCHIOJIb3YIOTCS B
JaJbHEUIIEM TMpPH JI0KA3aTEJIbCTBE TEOPEMBI O PA3JIOKEHUH KBAJAPATHOTO
TPEXWICHA HA JINHEMHBIE MHOKUTEIH.

VYyamuecss OBJIaJeBalOT CHOCOOOM peuieHus APOOHBIX PaIlMOHAIBHBIX
YPaBHEHUM, KOTOPBIA COCTOUT B TOM, YTO PEIICHUE TAKUX YPABHEHUM CBOJIUTCS K
PELIEHUIO COOTBETCTBYIOIIUX LIEIbIX YPABHEHUN C IOCIEAYIOIIUM HCKIIOYEHUEM
ITIOCTOPOHHUX KOPHEMU.

N3ydyeHnne naHHOM TEMBI IIO3BOJIAET CYIIECTBEHHO PACIIMPUTH aIllapar
YPaBHEHMH, UCIIOJIB3YEMBIX JIJI1 PELIEHUs TEKCTOBBIX 3a]1a4.

I'naBa 4. HepaBencrna (20 yacos)

HucnoBble HepaBeHCTBA W UX cBoucTBa. llowneHHoe ciiokeHue U
YMHOXEHHE YHMCIOBBIX HEpaBeHCTB. [lOrpemHocTs U TOYHOCTh MPUOIMKECHHUS.
JIvuHeHbIe HEPABEHCTBA C OJTHOW EPEMEHHOM U UX CUCTEMBI.

Heab: 03HAKOMUTH OO0YYAIOIIUXCS C TPUMEHEHUEM HEPaBEHCTB AJIsl OLICHKU
3HAUYCHUN BBIPAKECHHM, BBHIPAOOTATh yMEHHE peliaTh JIMHCWHBIE HEPABEHCTBA C
OIHOW MEPEMEHHOMN U UX CUCTEMBI.

CBoiicTBa YHCJIOBBIX HEPABEHCTB COCTAaBISAIOT Ty 0azy, Ha KOTOpOH
OCHOBAHO pEIICHUE JIMHEHHBIX HEPABEHCTB C OJHOW NEepeMeHHOM. Teopemsl O
IIOWICHHOM CJIO)KEHMM M YMHOXCHUM HEPABEHCTB HAXOIAT INPUMEHEHUE IIpU
BBIIIOJIHEHNUN MPOCTEHIINX YNPAKHEHUM HA OLIEHKY BBIPAXEHHM IO METOLY



rpanull. BBoastca monstus aGcomtotHoi  [lorpemHocTM M TOYHOCTH
IpUOIMKEHNUS, OTHOCUTEIbHONW MOTPEIIHOCTH.

YMeHus POBOIUTH ACAYKTHBHBIE PACCYKICHUS IOJIyYarOT pa3BUTHE, Kak
IIPY J10KA3aTeJIbCTBAX YKa3aHHBIX TEOPEM, TaK U IPU BBINOJHEHUN YIPAXKHEHUN
Ha JJ0OKa3aTeIbCTBA HEPABEHCTB.

B cBs3u ¢ pemenneM JIMHEMHBIX HEPABEHCTB C OJHOM IEPEMEHHOW HAETCs
MOHATUE O YHCIOBBIX IMPOMEKYTKAX, BBOJATCS COOTBETCTBYIOIIME HA3BaHUS M
o0o3HaueHus. PaccMOTpeHHMIO cHCTEM HEPaBEHCTB C OJHOW MEPEMEHHOM
OpEIIIECTBYET O3HAKOMJICHHME OOYYaroIMXCs C TMOHATUSMHU IEpEeCceuYeHus u
O00BEIMHEHUSI MHOKECTB.

IIpn pemieHNH HEPaBEHCTB HCIOJIB3YIOTCS CBOWCTBA PAaBHOCHIIBHBIX
HEPaBEHCTB, KOTOPBIE PA3bACHAIOTCS HA KOHKPETHBIX mnpuMepax. Ocoboe
BHUMAaHHE CIEYET YJIEIUTh OTPA0OTKE YMEHUS PEIIaTh MPOCTEMIINE HEPaBEHCTBA
BUJA ax > b, ax < b, ocTaHOBHBIIKCH CICIIMAIBHO HA ciy4ae, koraa, a<0.

B oToii TeMe paccMaTpuBAaEeTCA TAKKE PEILIEHUE CUCTEM JBYX JIMHEWHBIX
HEPaBEHCTB C OJIHOM IEPEMEHHOM, B YaCTHOCTH TAaKMX, KOTOPBIC 3aIIMCAaHbI B BUJEC
JIBOMHBIX HEPaBEHCTB.

I'naBa 5. CteneHb ¢ meJIBIM MoOKa3aTejeM. JieMeHThI craTucTuku (11
4acoB)

CreneHb € 1EeNbIM MOKa3aTeneM U ee cBoiicTBa. CTaHAAPTHBIN BUJ YUCTA.
HavanbHbie cBeleHNs 00 OpraHU3aluy CTATUCTUYECKUX MCCIEI0BAaHUM.

Heab: BbIpaboTaTh yMEHUE NPUMEHATH CBOMCTBA CTENEHH C LEJBbIM
NoKa3aTeleM B BBIYMCIEHHUSX M NpeoOpa3oBaHUAX, CHOPMUPOBATH HayalIbHbIE
npeJCcTaBiIeHNus 0 cOOpe U TPYNIUPOBKE CTATUCTUYECKUX JaHHBIX, UX HATJISIHOM
WHTEPHPETALNH.

B ar1oii TemMe QopmMynupyroTCsi CBOWCTBA CTEMEHH C IIEJIBIM IMOKA3aTEJIEM.
Meton nokazaTenbCTBa STHUX CBOMCTB MOKa3bIBA€TCAd HA NPUMEPE YMHOXKEHUS
CTENEHEl C OJMHAKOBBIMH OCHOBAaHMSMH. JlaeTcsi MOHSATHE O 3alUCH YHUCla B
cTaHAapTHOM Buae. I[IpuBOAATCA TpUMEPBI HUCIOJIB30BAHUS TAKOW 3alKlCH B
¢duznKe, TEXHUKE U JPYTUX 00IACTAX 3HAHUIA.

VYyamuecss MOAy4arOT HayalbHbIE TMPEACTaBIECHUS 00 OpraHu3aluu
CTaTUCTHUYECKUX HCCiieqoBaHUNA. OHU 3HAKOMATCS C MOHATHSIMHU T'€HEPAIbHOW U
BBIOOPOYHOM  COBOKYNMHOCTH.  llpuBoastcss  mpumepsl  NpeACTaBICHUS
CTaTUCTUYECKUX JAHHBIX B BHUJE TaOJUI[ YAaCTOT U OTHOCUTEIBHBIX YAaCTOT.
OOyyaromuMcs IpeIararoTcs 3alaHusi Ha HaXOXKIAEHUE Mo TabJMIe YaCTOT TaKUX
CTaTUCTUYECKUX XapaKTEPUCTUK, KaK cpefHee apuMeTHuecKoe, Moja, pa3max.
PaccmarpuBaercs BONpOC O HAIAHOM MHTEPHPETALUMU  CTATUCTUYECKOU
uHpopmaruu. V3BecTHBIE O0y4YaIOMMUMCS CIIOCOOBI HATJISTHOTO MPEICTABICHUS



CTaTUCTUYCCKHUX JOdAaHHBbIX C IIOMOIIBIO CTOJIOYATBEIX M KPYTOBBIX JOUarpamMm

PaCHIupPAIOTCA 3a CHCT BBCACHUA TAKUX HOHSITI/IfI, KaK ITIOJIMI'OH U TUCTOT'paMMa.

6. [loBTOpeHue (8 4yacoB)

Hean: IloBTOpenue, o00OIIECHME M CHUCTeMaTH3allus 3HAHWM, YMEHHM U

HABBIKOB 3a Kypc anre0opsl 8 kiacca.

KonTpoJsbHbie padoThl
KontponsHas padota Ne 1 «Pannonanbabie BeipaxkeHus. CoKeHUE U BBIYUTAHUE
Tpo0eii»

Kontponbshas padota Ne 2 «IIpousBeaenue u yactoe apooein»
Kontponbshas padota Ne 3 «KBagpaTHbie KOpHU»

Kontponbshas pabota Ne 4 «[IpumeHeHre CBOMCTB apuPMETHIECKOTO KBAIPaTHOTO

KOPHSD»

KontposnbHas padora Ne 5 «KBagpaTHbie ypaBHEHUD)

KontponbsHas padora Ne 6 «/[poOHbIe palliOHaNIbHBIE YPaBHEHUS)

KontponbsHas pabota Ne 7 «HuciioBble HEpAaBEHCTBA U UX CBOMCTBAY

Kontponbshas pabora Ne 8 «HepaBeHcTBa ¢ 0JIHON IEPEMEHHOM U UX CUCTEMBD»
KoutponbsHas padota Ne 9 «CrerneHb ¢ 11eIbIM IMOKa3aTeIeM»
HtoroBas koHTposibHast pabota Ne 10

Tabauna reMaTu4ecKoro pacnpeacJicHus KOJandeCcrea 4acoB:

m\It

Paznenbl, Tembl

KonnuecTBO Yacos

ABtopckas | PaGouas
nporpamMma | mporpamMma
I'naBa |. PannonanbHble Apoou 23 23
1 | ParmonanbpHbIC APOOH M UX CBOMCTBA 5 5
2 | CymMa 1 pa3HOCTh Apodei 7 7
3 | [IpousBeneHue u 4acTHOE ApooOEit 11 11
I'nasa |l. KBagpaTHbie kopHH 19 19
4 | leicTBUTEIbHBIC YHCTIA 2 2
S5 | Apudmerrueckuil KBapaTHbIA KOPEHb 3) 5
6 | CoiicTBa apu(pMETUYECKOTO KBAPATHOTO KOPHS 4 4




7 | IlpumeHeHne CBOMCTB apuPpMeTHIeCcKOro 8 8
KBaJIPAaTHOT'O KOPHSI
I'nasa I11. KBaapaTHble ypaBHeHUsI
21 21

8 | KBagparHOoe ypaBHEHHE U €TO KOPHU 11 11

9 | dpoOHBbIe pariioHaIbHBIC YPABHEHUS 10 10
I'naBa IV. HepaBencrBa 20 20

10 | YucnoBbie HEpaBEHCTBA U UX CBOMCTBA 9 9

11 | HepaBeHcTBa ¢ OJIHOM IEPEMEHHON U UX CUCTEMBI 11 11
I'maBa V. CreneHs ¢ HeJbIM IOKAa3aTeJaeM. JJIeMEeHThI 11 11
CTATUCTUKH
IHoBTOpPEHME 8 8
Bcero 102 102

1.5. [lnanupyemble pe3yabTaThl H3YUYeHHUsI Kypca ajaredpsbl B 8 kiacce

PAIIMOHAJIBHBIE Y1 CJTA
OO0yuaromuiicss HAYYUTCH:

1 )moHuMaTh 0COOCHHOCTH JIECSITUIHON CUCTEMBI CUUCIICHUS;

2)BJ'IaI[eTb IMOHATHUAMU, CBA3AHHBIMHU C JCIIMMOCTBIO HATYPAJIbHBIX YHUCCII,

3)BbIpaXkaTh UKcIa B IKBUBAJICHTHOU (popme, BbIOMpasi HauboJee

NoAXOoAAIIYO B 3aBUCHUMOCTH OT KOHKpCTHOfI CUTyalllH,

4) cpaBHMBATh M YIIOPSIIOYMBATH PAlMOHAJIbHBIE YHCIIA;

5) BBIITIOJIHATDb BBIYHUCIICHUS C pallMOHAJIBHBIMU YKUCIIaMHU, COUYCTAasA YCTHBIC U

IMNCbMCHHBIC ITPHUEMBI BBI‘IHCJ'IGHPIfI, IMPUMCHCHUC KAJIBKYJIATOPA,

OO6yuaronuics MoJyYUuT BOZMOXKHOCTD:

6) IIO3HAKOMMUTLBCA C MTO3MITMOHHBIMH CHCTCMaMH CHUCIICHUA C OCHOBAaHHUAMU,

oTIn4HBIMU OT 10;

7)yrayOuTh U pa3BUTh MPECTABICHUS O HATYPAIBHBIX YHUCIIAX U CBOWCTBAaX

JIEITUMOCTH;

8) HAyYUTbHCS UCTIOIB30BATh MPUEMBI, PAITMOHAIU3UPYIOLINE BEIYCUIICHHUS,

PUOOPECTH MPUBBIYKY KOHTPOJIUPOBATH BHIYUCIICHUS, BEIOWPAs TIOAXOASIINAN JJIsI
CUTYallUH C11oco0.




JIEMCTBUTEJIbHBIE UMCJIA
OO0yuaromuiicsi HAYYUTCH:

1)ucnonb30BaTh HayalbHbIC MPEACTABICHUS O MHOXXECTBE JCHCTBUTEIBHBIX
YHCelT;

2) BiameTp MOHATUEM KBaJIPATHOTO KOPHSI, IPUMEHATH €T0 B BBIUACIECHUSAX

OOyyaromuiics Moxy4YuT BO3MOKHOCTD:

3)pa3BUThH MPEACTABICHUE O YUCIIC U YUCIOBBIX CHCTEMaX OT HATYypPAIBHBIX 10
JNEUCTBUTENBHBIX YUCEN; O POJIA BEIYMCICHUN B YEJIOBEUECKOW MPAKTUKE;

4)pa3BUTh U YIIIYyOUTh 3HAHUS O JCCITUYHOHN 3alKMCH JCHCTBUTCILHBIX YHCEI
(mepuoauYecKre U HeTIEpUOINIECKUe Apoon).

N3MEPEHUA, ITPUBJINOKEHU A, OHEHKU

Oo0yuaromuiicss HAYyYUTCH:

1 )ucnonbp30BaTh B X0/1€ PELICHUS 3a7a4 3JIEMEHTapHbIE MTPEACTABICHHUS,
CBSI3aHHBIE C MPUOJIMKEHHBIMU 3HAYEHUSIMHU BEJINYUH.

Oo0yuarouuiicss NOJYYUT BO3MOKHOCTh:

2) NOHATb, YTO YUCIIOBBIE JAHHBIE, KOTOPBIE UCIIONIb3YIOTCS JIsI
XapaKTEPUCTUKN 0OBEKTOB OKPYKAIOIIEr0 MUPA, SIBJISIFOTCS PEUMYILIECTBEHHO
MPUOJIMKEHHBIMH, YTO T10 3aIMUCH MPUOIMKEHHBIX 3HAUCHHM, COACPIKAITUXCS B
MH(OPMAIIMOHHBIX UICTOYHUKAX MOKHO CYAUTh O MOTPEITHOCTU MPUOJINKEHNUS;

3) NOHSATH, UTO MOTPEIIHOCTh PE3YJIbTATa BHIYUCICHHUM JTOJKHA OBIThH
COM3MEpPHUMa C MOrPEIIHOCTHI0 UCXOIHBIX JTAHHBIX

AJITEBPANYECKUE BBIPAXKEHUA

OO0yuaromuiicsi HAyYUTCH:

1)BrasieTh MOHATHSIMU «TOXKICCTBOY, KTOXKICCTBEHHBIC MPEOOPA30OBAHMUS,
pemiath 3a7a4u, coepxkaiire OykBeHHbIC JaHHbIE, padoTaTh ¢ hopMyIamMu;

2)BBITIOJHATH MPEOOPa30BaHKSI BRIPAKEHHHN, COIEPIKAIIUX CTEIICHHU C IEJIBIMU
MOKa3aTeJIIMU U KBaJpaTHbIE KOPHHU;

3)BBINOJIHATE TOXKIECCTBCHHBIC MPEOOPA30BAHMS PAIMOHAIBHBIX BBIPAKCHHN
Ha OCHOBE MPaBUJI HaJ AIreOpanyecKUMH IPOOSIMHU

OOyuarouuiicst MOJY4YUT BO3MOKHOCTD:

4)Hay4YUTHCS BBITIOJIHATH MHOTOIIIATOBBIE MPE0OPA30BaHMSI PAIMOHATBHBIX
BBIPOKECHUM, TPUMEHSIS MIUPOKUI HAOOp CIOCOOOB U MPUEMOB;

5)IpUMEHATH TOKJIECTBEHHbIE IPe0Opa30BaHus AJIs PELICHUS 33134 U3
pa3IMYHBIX Pa3esioB Kypca.

YPABHEHUS

OO0yuaromuiicsi HAYYUTCH:

1 )pemiath KBajpaTHbIEC U APOOHBIE pPAllMOHAIbHBIE YPABHEHUS C OJJHOM
MIEPEMEHHOU



2) NOHMMATh YPaBHEHUS KaK BaXKHEHMIIYI0O MATEMaTHUYECKYIO MOJIEb AJT
OMMCAHMS U U3yUYEHUS PA3HOOOPA3HBIX pEeaNbHBIX CUTYaIluH, pelaTh TEKCTOBBIE
3aJlayyl aNredpanvyeckuM METOJIOM

3) mpuMeHsTh rpaduuecKue npeICTaBICHUs ISl UCCIIEIOBAaHUS YpaBHEHUH

O0yyaomuiicsi MOJy4YUT BO3MOKHOCTD:

4)oBafeTh CreHaIbHBIMU TPHEMaMU PEIICHUS YPaBHECHUI, YBEPEHHO
IPUMEHSATH anmapaT ypaBHEHU JUIsl pelIeHUs] pa3HOOOpa3HbIX 3a/1a4 U3
MaTE€MaTHUKH, CMEKHBIX IPEMETOB, IPAKTUKU

5) npumMeHsITh TpaduuecKue NPEACTABICHUS JJI UCCICIOBAaHHS YPaBHCHHUIHA,
coJiepKaiux OyKBeHHbIE KOO (PUITUEHTHI.

HEPABEHCTBA

OO0yuaromuiicss HAYYUTCH:

1)moHMMATh ¥ IPUMEHSTH TEPMHUHOJIOTHIO U CHMBOJIHKY, CBSI3aHHBIC C
OTHOUIEHUEM HEPABEHCTBA, CBOMCTBA YMCIIOBBIX HEPABEHCTB;

2)pemiath JTMHEHHBIE HEPABCHCTBA C OTHOM MEPEMEHHON M UX CHCTEMBI

3) NpUMEHSITh anmapat HepaBeHCTBA ISl PEIICHHUS 33124 U3 Pa3IMYHBIX
pa3zenoB Kypca

OOyuarouuiicst MOJY4YUT BO3MOKHOCTb HAYYUTHCH:

4)pa3HO0Opa3HBIM MPUEMaM J0Ka3aTeIhCTBa HEPABEHCTBA; YBEPEHHO
NPUMEHSTH anmnapaT HEPaBEHCTB JJIsl PEIICHHs pa3HOOOpa3HbIX MATEMATUYECKUX
3a/1ay 1 3a7]a4 U3 CMEXKHbBIX MPEIMETOB, IPAKTUKY;

5)npuMeHsITh KOOPAWHATHYIO MPSMYIO I N300pasKeHUs] MHOXKECTBA
pELICHUI JUHEMHOTO HEPABEHCTBA.

OCHOBHSBIE ITOHATHA, YN CJIOBBIE ®YHKINN

OO0yuaromuiicsi HAYyYUTCH:

1)mOHUMATh ¥ UCIOJIB30BaTh (DYHKIIMOHAIBHBIC TIOHSTHUS U S3bIK (TCPMUHBI,
CUMBOJIMYECKHE 0003HAYEHUS);

2) ctpouts rpaduku QyHKIMH y = ; Y=vX uccnenosats croiicrea

7’

YHUCIIOBBIX (DYHKIMI Ha OCHOBE M3YUYECHHUS MTOBEACHUS UX TPAPHUKOB;

3)noHrMaTh QYHKIIHMIO KaK BAXKHEHIITYI0 MATEMATUIECKYEO MOJICIb JIJIsI
ONMMCAHUS NMPOLECCOB U SIBJEHUN OKPYKAIOLIEr0 MUPa, IPUMEHATh
(YHKUHMOHATBHBINA S3BIK JJI1 ONTUCAHUS U UCCIIEIOBAHUS 3aBUCUMOCTEN MEXKIY
bu3MYEeCKUMU BETUYMHAMM.

O0y4aI0MuiCs 11¢ yvyyT Bo3MOKHOCTE HAYUHTBES:

4)IpOBOIUTH UCCIICIOBAHUS, CBSI3aHHBIC C U3yYCHHEM CBOWCTB (DYHKIIMU Ha
OCHOBE TpaMKOB U3YUYEHHBIX (QYHKIIUH



5)ucnonb3oBaTh GYHKIIMOHATBHBIE TPEJICTABICHUS M CBOMCTBA (DYHKITHIA JUIsI
peLIeHNs MaTEMAaTUYECKUX 3a/1a4 U3 Pa3IMYHbIX Pa3leloB Kypca.

OIMNCATEJIbBHAA CTATUCTUKA

OO0yuaronuiicsi HAYYUTCS UCTOJIb30BATh MPOCTEUIIINE CTIOCOOBI
MPEJICTABJICHNS U aHAJIN3A CTATUCTUYECKUX JTAHHBIX.

OOyuaromuiicst NOJY4YMT BO3MOKHOCTb NPHUOOPECTH OIBIT IPOBEACHUS
CIIy4ailHbIX SKCIIEPUMEHTOB, B TOM YHUCJIE C IOMOIIbIO KOMITBIOTEPHOTO
MOJICJIMPOBAHUS, HUHTEPIIPETALMU UX PE3YIbTATOB

4. YueOHO-MeTOJHUYECKOe U MaAaTCPHAIBHO-TEXHUYIECCKOE odecrieueHue

1.ABTopckas nporpamma 1o anredpe 8 knacc. ABropel  FO.H. Makapsiues
u ap. M. «Ipocsemenue», 2009 r. CoOopuuk  «IIporpammsl
00111e00pa30BaTENbHBIX YUpEKIACHUN. Anredpa. 7-9 kiacchl. (0a30BbIi YPOBEHD)».
Cocrasurens bypmucrposa T.A.- M: «IIpocsemenne», 2011r..

2. Yuebnuk. «Anredpa 8 xinacc» Aptop HO.H. Makaperues u nip.. M.;
"IIpoceemenne” - 2009 ro.

3. AnreOpa . 8 kiacc: moypouHsble iansl o yueOnuky FO.H. MakapsiueBa u
np. ABropsi-coctaButenu T.JI. AdanacbeBa, JI.A. Tanununa, Bonrorpasn;
Yuurens ,2007

4. lunaktuueckue matepuansl o anreope mis 8 kiacca / B.M. XKoxos, FO.H.
Makapsrue, H.I'. Munnrok. — M.: [Ipocsemenne, 2006. — 144 c.

5. KuBas Marematuka. YueOHO-MeToAMYECKHM KomIuiekT. Bepcus 4.3.
[Iporpamma. Kommnbrorepubie ans6ombl. M: THT.

6. Hecrannaptasle ypoku anreopsl. 8 kinacc. / Coct. H.A. Kum. — Bosnrorpan:
UTH «Kopudeii», 2006. — 112 c.

7.Anrebpa: TecThl A /-9 KiIaccoB 0O0IE0Opa3oBaTEIbHBIX YUPEKICHUM.
Mopakosud, A. I'. M: «Muemo3nna»,2007

8.http://school-collection.edu.ru/ -  emunas  komiekiuss  MHUQPOBBIX
00pa3oBaTe/IbHBIX PECYPCOB.
9. Buptyanbnas mkosna Kupuina u Medoaust 7-11 kmace

10. JlemoHCcTpanmoHHbIe TAOIUIIBI, TOPTPETHl MATEMATHUKOB

11. Texuuueckue cpeacTBa 00y4eHUs: BUICOTIPOCKTOPHI, HOYTOYK, IPUHTED,
WHTEPAKTUBHAS JOCKA


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

5. Cnoco6b1 1 GopMBbI OLIEHKH UX JOCTHKEHUS

B nanHoM Kkiacce BenymIMMH METOJaMU OOy4YeHHUs MPEAMETY SIBIISIOTCS:
OOBSCHUTETHHO-WIUTIOCTPATUBHBI U PENpPOAYKTUBHBIN, XOTS HCIOIB3YyEeTCS H
YaCTUYHO-TIOMCKOBBIM. Ha ypokax UCHONB3YIOTCS 3JIEMEHTHI  CIEAYIOIINX
TexHosorwii: AauddepeHmpoBaHHoe O0ydeHHe, OOydYeHHEe C MPUMEHEHHUEM
TEKCTOBBIX 3arotoBoK, MKT.

DopMBI KOHTPOJIA:

e JluddepeHurpoBaHHBIE CAaMOCTOSATEIbHBIE PalOTHI, COAEpXAIIME 3aJaHus
0053aTENIPHOTO W TMOBBILIEHHOTO YPOBHS, paccuvTaHHble Ha 5-20 MHUHYT,
OLICHMBAEMbI€ OTMETKOW «2» - He clesaH o0s3aTelbHBIA YpPOBEHb, «3» -
NPaBUJIBHO BBINIOJIHEH OOSA3aTENbHBIA YPOBEHB, «4» - €clii JOoNyIleHa OJlHa
OlIMOKa WJIM HECKOJbKO HETOYHOCTEH , «S5» - MPaBUIBHO BBIIIOJIHEHBI BCE
3a7aHusl WIM JONYILIEHa HETOYHOCTb, HE IMpHUBEAUIas K HEIPABUIBHOMY
PELIEHHUIO.

o JludpdepeHuupoBaHHblE KOHTPOJbHBIE pPabOTHI, COJEpKAIIME 3aJaHus
0053aTENBHOTO W MOBBILIEHHOTO YpPOBHA, BpeMsl BbINOJHEHUS — 40 MHUHYT,
OLICHMBAEMbI€ OTMETKOW «2» - HE clejiaH 00s3aTeNbHBbIA YPOBEHb, «3» -
MPABUWJIBHO BBITIOITHEH O00s3aTEIbHBIM YPOBEHb, «4» - €CIM JONyIlIeHa OJHa
OIIMOKA WM HECKOJIBKO HETOYHOCTEW, «5» - MPaBWIBHO BBHINOJHEHBI BCE
3aaHUs WIM JOINYLIEHA HETOYHOCTh, HE MpHUBEAIIas K HENPABUIBHOMY
PELIEHHUIO.

@opMbl OpraHu3anum y4e0HOro npouecca:

® UHIUBUIYyaJIbHbBIE, TPYNIOBbIEC, UHANBUIAYAIbHO-TPYIIOBBIE, (DPOHTAIBHBIE,

® KJIAaCCHBIC U BHCKJIACCHBIC.
Cucrema YPOKOB YC/JI0BHA, HO BC€ K€ BbIACJIAIOTCHA CJCAYIOIUEC BUADI:

e Ypok-nexkyua. llpeanonararorcsi COBMECTHBIE YCUIIUS YYUTENIS U YYCHHUKOB
JUTsL perieHust oouieil mpoodiieMHON Mo3HaBaTeabHOM 3aiaun. Ha Takom ypoke
UCIIOb3YETCS JNEMOHCTPAaMOHHBIN Marepual Ha KOMIIBIOTEPE,
pa3pabOTaHHBIN yUUTEIEM WIH YUYCHUKAMU, MYJIbTUMEAUIHBIE TPOTYKTHI.

o Ypok-npakmuxkym. Ha ypoke yuammecs paboOTalOT HaA Pa3TUuYHBIMU
3aJJaHUSIMU B 3aBUCUMOCTU OT CBOEH MOATrOTOBICHHOCTH. Buapl paboT mMoryt
OBITH CaMbIMH Pa3HBIMU: MHCbMEHHBIE HCCIIEIOBAHUS, PEIIEHUE Pa3IMYHBIX
3aJ1a4, U3y4YeHUEe CBOMCTB Pa3IMYHBIX (YHKIIHM, MpaKTUYECKOe MPUMEHEHUE
pa3JIMYHBIX METOAOB pelleHus 3axad. KommproTep Ha Takux YpoKax
UCIIONBb3YETCS KaK DJIJIEKTPOHHBIM KaJbKYJATOP, TPEHAXEP YCTHOIO CYETA,
BUPTYaJibHas 1a00paTOpHs, UICTOUHUK CIIPABOYHON MH(POPMALIHH.

e Vpok-uccneoosanue. Ha ypoke yuwammuecs peliaroT MNpOOJIEMHYIO 3a1ady
UCCIIEI0BATEIBCKOIO XapakTepa aHAIMTHYECKMM METOJOM M C ITOMOIIBIO
KOMIIBIOTEpA C UCIIOJIb30BAHUEM PA3IUYHBIX JTAOOPATOPHIl.



o Komounupoeanuuwtii ypokK TpeIINoiaracT BBINOJIHEHUE pPadbOT U 3aJaHui
pasHoro Buaa. Ypok—uzpa. Ha OCHOBE WIPOBOU JEATEIIBHOCTH YYallIHECs
MO3HAIOT HOBOE, 3aKPEIUISIOT U3yUY€HHOE, OTPa0aTHIBAIOT PA3IMYHbIC yUeOHbIE
HaBBIKH.

o VYpok pewenusn 3adau. BripabaTbIBalOTCS y y4YalllMXCS YMEHHUS M HaBBIKU
penieHus 3aJa4 Ha ypOBHE 00s13aTE€IbHON U BO3MOKHOM MOJArOTOBKE. JIF0O0H
YYAIIANUCS MOXET MCIOIB30BaTh KOMITBIOTEPHYIO HH(POPMAIIMOHHYIO 0a3y 10
METOJIaM PEeIICHUs Pa3IMYHBIX 33]1a, 10 CBOMCTBAM JIEMEHTAPHBIX (QYHKINH
U T.JI.

o VYpok-mecm. TectupoBaHUE NPOBOAUTCS C IEJbI0 JUATHOCTUKHU IMPOOETIOB
3HaHWM, KOHTPOJS YPOBHS OOYYEHHOCTH Y4YalllUXCs, TPEHUPOBKU TEXHUKE
TecTUpoBaHus. TecTbl mpennararoTcsi Kak B II€YaTHOM, TaK U B
KOMIIBIOTEPHOM BapuaHTe. IIpyueM B KOMIBIOTEDHOM BapHaHTE BCerjaa ¢
OrpaHUYEHUEM BPEMEHHU.

e Vpok-3auem. YCTHBII ONPOC YYAIIMXCSA IO 3apaHEe COCTaBJICHHBIM
BOITPOCAM, a TAK)K€ PEIICHHE 3a7a4 PA3HOIO YPOBHSI 10 U3YUEHHOU TEME.

e Vpok-camocmoamenvhaa  padoma. IIpenyaratorcst  pa3Hble  BUIBI
CaMOCTOSITENIbHBIX Pa0OT.

e Ypok-kommponvnan padoma. IlpoBomuTcs Ha JBYX YpPOBHSX: YPOBEHBb
00s3aTeIbHON MOJATOTOBKH - «3», YPOBEHb BO3MOXXHOW MOJTOTOBKHU - «4» U
«S».

KomnproTep Hamen cBOe MECTO B KaxAOW MIKoje. MarepuanbHo-

TEXHUYECKasi CTOPOHA KOMIBIOTEPHOM 0a3bl IIKOJ HENMPEPBIBHO yiyuinaercs. Bee
OoJblllee YUCIIO yYalUXCs OCBAMBAIOT NMEPBOHAYAJIbHbIE HABBIKU IOJIb30BATENS
KOMITbIOTEPOM. OJTHAKO B HACTOSAIIEE BPEMsI HEJOCTATOYHOE BHUMAHUE YIEISAETCS
pa3paboTKe METOAMK NMPUMEHEHHsI COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJIOTHH,
KOMIBIOTEPHBIX M MYJIbTUMEAMMHBIX MPOAYKTOB B YYEOHBI mpolecc u
BOOPYKEHUIO YAaCTHBIMM IIPUEMAMHM STOM METOJIWKH IMPENOAaBaTesIed KaxKI0ro
MPEAMETHOTO MPOPUIIS Il KAKIOAHEBHOM paObOTHI C yYaIIIMUCS.

e KoMnbloTepHoe obecrieyeHne ypokoB
B pazmene pabGoueit mporpammbel  «KommbroTepHoe — oOecniedeHue»

CILIaHUPOBAHO IMPUMCHCHUC HUMCIOIIIUXCA KOMIIBIOTCPHBIX IMPOAYKTOB!:
I[CMOHCTp&L[HOHHBIfI Marcpuajy, 3aJaHusad J1  YCTHOro OIIpocCa y4dalquxcsd,
TPCHHUPOBOYHBIC YITPAKHCHUS, 4 TAKIKC PA3JIMIHBIC 3JICKTPOHHBIC y‘—Ie6HI/IKI/I

o Jlemoncmpauuonnwtii  mamepuan (caauowey). Co3naercs ¢ IENIbIO
oOecrieueHuns HarJSITHOCTH TIPU U3yYCHUH HOBOTO MaTepuaa, UCTIOIb30BaHMs
npu oTBeTax ydvanuxcs. [IpuMeHeHne aHMMalMU TpPU CO3JAHUU TaKOTO
KOMITBIOTEPHOTO NpOJyKTa  TO3BOJSIET  paccMaTpHUBaTh BOIIPOCHI
MaTeMaTH4YeCKOW TEOpUM B JABWKECHHHM, OOECIEeYMBAET JPYrod MOAXO0a K
M3YYEHUIO HOBOTO MaTepHasia, BhI3bIBAET IOBBIINIEHHOE BHUMAaHUE U UHTEPEC
y yuamuxcs. [lpu pemenun mro0bIX 3a7ayd HCIOJIb30BaHUE TI'padUyuecKou



MHTEpIPETAlUK YCIOBUS 3aJ]aui, €€ PEIICHUS] MO3BOJSET YYalIUMCS MOHATh
MaTEMaTUYECKYIO UJICI0 pellleHus, 0oiee rI1y00KO OCMBICIUTh TEOPETHUUECKUIM
MaTepHal 1o TaHHOU TeMe.

e  3adanusa OaA yCmHO20 cyema. IDTY 33aHUS JAIOT BO3MOKHOCTh B YCTHOM
BapuaHTEe O0TpadaThIBATh Pa3IMYHbIE BOMPOCH TEOPUH U MPAKTUKHU, IPUMEHSS
MPUHITUIIBEI HATTISIAHOCTH, JOCTYITHOCTH. MIX MOXHO HMCIOIB30BaTh HA JOO0M
YpPOKE€ B PEXHME YUYUTENb — YYEHHUK, B3aUMOINPOBEPKHU, a TaKKe B BHUJE
TPEHUPOBOYHBIX 3aHSATUM.

o Tpenuposounsie ynpaxcuenus. BxiodaioT B ceOsl 3ajlaHusl ¢ BONPOCAMU U
HarJIAIHBIMH OTBETaMH, COCTABJICHHBIMU C TMOMOIIbIO aHuManuu. OHH
MO3BOJISIIOT YYEHUKY CaMOCTOSITENIbHO OTpadaThiBaTh pa3iu4HbIE BOIMPOCHI
MaTeMaTU4ECKOW TEOPUU U MPAKTHKHU.

o  Jnexkmponuvie yyeOHuxu. OHU UCIONB3YIOTCS B KAau€CTBE BUPTYAIbHBIX
nabopatopuil MpU MPOBEACHUM MPAKTUYECKUX 3aHATUI, YPOKOB BBEIICHUS
HOBBIX 3HaHMI. B HUX 3akitoueH OOJIbIION TEOPETUYECKUM MaTepuail, MHOTO
TPEHAXKEPOB, MPAKTHUUYECKUX M HCCIEAOBATEIbCKUX 3aJaHui, CIPaBOYHOTO
Marepuasia. Ha mo00M 13 ypoKOB BO3MOXKHO HCHOJb30BAHUE KOMITBIOTEPHBIX
YCTHBIX YIPaXHEHWM, TMPUMEHEHUE TpeHa)xepa YCTHOIO CuYeTa, 4YTO
AKTUBU3UPYET  MBICIUTEIBHYIO  JIESITEIBHOCTh  yYalllUXCs, pa3BUBACT
BBIYMCIIUTEIbHBIE HABBIKU, TAK KaK MO3BOJSET OCYLIECTBUTh MHOW MOAXOM K
U3y4aeMOU TEME.

Hcnonb30BaHWE  KOMIBIOTEPHBIX  TEXHOJOTHMM B  MPENOJaBaHUU

MaTeMaTUK{ TIO3BOJIIET HENpPEPhIBHO MEHATh (opMbl pabOTBl Ha YpOKE,
IIOCTOSIHHO 4Y€pEeNOBaTh YCTHBIE M IMCBMEHHBIC YIPAKHEHUSA, OCYILECTBIIATH
pa3HbIe NOAXOAbI K PEICHUI0 MATEMATUYECKUX 33/1a4, & 3TO MOCTOSHHO CO3JAET U
MOJJIEP)KUBAET HMHTEJUIEKTYyaJIbHOE HANpsOKeHHE ydamuxcs, (GopMUpyeT y HHX
YCTOMYMBBINA MHTEPEC K U3YUYEHUIO TAHHOTO IIPEAMETA.



3. KanennapHo- Tematudeckoe miaHnupoBanue. Anredpa, 8 kinacc, 3 yaca B Hesielnto, Bcero 102 gaca

Homep
ypoKa

HaumeHoBaHUe M3y4aeMoOil TeMbI

Cpoxku npoBeieHust

1o IJIAHY

no gakry

I'nasa |. Paninonanenbie qpodu — 23 yaca

1(1)

PaI_[I/IOHaJIBHI)Ie BBIPAKCHU.

2(2)

PanmonanpHbie 1poOu. BXxoaHasi KOHTpPoJbHAasA padoTa.

3(3)

OCHOBHOE CBOMCTBO JIpOOHU.

4(4)

CokpariieHue ApoOei.

5(5)

CoxkparieHue apo0oei.

6(6)

Cnoxenue npo0ei ¢ 0JJMHAKOBBIMU 3HAMEHATEIISIMH.

7(7)

Brrauranue npobeli ¢ oMHAKOBBIMH 3HAMEHATEIISIMU.

8(8)

Cnoxenue apo0eit ¢ pa3HbIMU 3HAMEHATEIISIMH.

99)

Brruntanue npobeii ¢ pa3HbIMU 3HAMEHATEIISIMH.

10(10)

CnoxeHre U BRIYUTaHHUE JIPOOCi.

11(11)

CnoxeHre U BbIMUTaHUE ApOOeil.

12(12)

Koumponwvuas paboma Nel.

13(13)

Pabora Han ommbOkaMu. Y MHOKEHHE APOOCH.

14(14)

Bo3sBenenne 1pobu B CTEIICHD.

15(15)

YMHOXKEHUE APOOEH.

16(16)

Jlenenue npoOeid.

17(17)

Jlenenue npoOeid.

18(18)

[TpeoOpazoBaHne parmOHAIBHBIX BBIPAKEHUM.




19(19)

[IpeoOpa3zoBaHue palOHAIBHBIX BhIPAKEHUH.

20(20)

[IpeoOpa3zoBaHre palMOHAIBHBIX BBIPAKEHUM.

21(21)

Oyukuug y = % u ee rpaduxk.

22(22)

OyHKIUA Y = SH ee rpaduk.

23(23)

Koumponvnas paooma Ne2.

24(1)

Pab6oTta Hanqg OITOKaMH. PaI_[I/IOHaJIBHBIe qucia.

25(2)

HppanmoHaipHbIE YUCIA.

26(3)

KBagpaTHbie KOpHHU.

27(4)

ApudmMeTrnueckuii KBaJpaTHbI KOPEHb.

28(5)

YpaBHeHHe X° = a.

29(6)

YpaBHeHHE X° = a.

30(7)

®yHKHA Y =X 1 ee rpaduk.

31(8)

dyHKIHMA Y = /X 1 ee rpaduk.

32(9)

KBaapatHbIii KOpeHb U3 IPOU3BEICHUS U APOOH.

33(10)

KBagpaTHbIil KOpeHb M3 TPOU3BEIACHUS U APOOH

34(11)

KBagpaTHbI KOPEHD U3 CTENEHMU.

35(12)

Koumponvnas paooma Ne3.

36(13)

Pabora Han ommbkamMu. BeiHECEHHEe MHOKUTEIIS W3-T10/] 3HaKa KOPHSI.

37(14)

BHecenne MHOXUTEIIS I10J] 3HAK KOPH:I.

38(15)

[IpeoOpa3zoBaHue BbIpAXKEHHI, COAEPKANTMX KBAAPATHBIE KOPHH.

39(16)

[IpeoOpa3zoBaHre BbIpAXKEHHI, COACPIKAINTMX KBAIPATHBIE KOPHH.

40(17)

[TpeoOpa3zoBaHre BRIpOKCHHI, COACPIKAITIX KBAJPATHBIE KOPHH.

41(18)

[TpeoOpa3zoBaHue BRIpKEHHI, COACPIKAITIX KBAJPATHBIE KOPHH.

42(19)

Koumponvnas paooma Ne4.

I'naBa lll. KBagpatusie ypaBaenust — 21 yac

43(1)

Pabota Han ommOkamu. OnpeieeHue KBaJpaTHOTO YPaBHEHHS.

44(2)

HenonHble kBagpaTHBIC YPABHEHUS.




45(3)

Pemenue KBaJApaTHBIX ypaBHeHI/Iﬁ BBIACJIICHUCM KBAaJIpdTd ABYYJICHA.

46(4)

Pemenue kBajipaTHbIX ypaBHeHUM 1o popmyne D.

47(5)

Perenne kBajpaTHBIX ypaBHeHHH 110 Gopmyre D.

48(6)

Pemenne 3a1a4y ¢ TOMOIIBIO KBaAPATHBIX YPABHEHUM.

49(7)

Pemenue 3a/1a4 C TIOMOIIbIO KBAJIPATHBIX ypaBHeHI/Iﬁ.

50(8)

Teopema Buera.

51(9)

Teopema Buera.

52(10)

Pemienre kBaapaTHbIX YpaBHEHUH.

53(11)

Koumponwvnas paboma Nes.

54(12)

Pabota Han ommOkamu. Penenrie TpoOHBIX palmOHAIBHBIX YPaBHEHUM.

55(13)

Pemenue qpoOHBIX pallMOHATIBHBIX YpaBHEHUM.

56(14)

Pemenue qpoOHBIX pallMOHAJIBHBIX YPABHEHUM.

57(15)

Pemenue qpoOHBIX pallMOHAJIBHBIX YPABHEHUM.

58(16)

Pemenue 3a1a4 ¢ MOMONIBIO PAIMOHAIBHBIX YPABHEHUM.

59(17)

Pemenue 3a1a4 ¢ nOMOIIBIO PallMOHAIIBHBIX YPAaBHEHUH.

60(18)

Pemenue 3a1a4 ¢ nOMOIIBIO PallMOHAIIBHBIX YPAaBHEHUM.

61(19)

['padrueckuii cnocod penieHus: ypaBHEHHI.

62(20)

Pemenue qpoOHBIX pallMOHAIBHBIX YPAaBHEHUM.

63(21)

Koumponwvnas paboma Neb6.

I'naBa IV. HepaBenctsa — 20 yacos

64(1)

Pabora Han ommbkamu. YncaoBbie HEpaBEHCTRA.

65(2)

YuciioBble HEPABEHCTBA

66(3)

CBOICTBA YNCIIOBBIX HEPABEHCTB.

67(4)

CBOICTBA YNCIIOBBIX HEPABEHCTB.

68(5)

CnoxeHne YuCI0BBIX HCPABCHCTB.

69(6)

VYMHOXEHHE YMCIIOBBIX HCPABCHCTB.

70(7)

[TorpentHocTh U TOYHOCTH NPUOJIMKEHUN




71(8)

UncoBbie IPOMEKYTKHU.

72(9)

UncnoBbie IPOMEKYTKHU.

73(10)

Koumponvnas paooma Ne7.

74(11)

Pabota Hax ommbkaMu. PerieHre HepaBeHCTB ¢ OJTHOM MepeMEHHOM.

75(12)

PeneHne HEpaBEHCTB € OJTHOM NTEPEMEHHOM.

76(13)

PemeHne HEpaBEHCTB € OJTHOM TTEPEMEHHOM.

77(14)

Penienre HEpaBEeHCTB C OJTHOW ITEPEMEHHOM.

78(15)

Pemenre cuctem HEPAaBEHCTB C OJTHON NEPEMEHHOM.

79(16)

Pemenre cuctem HEPaAaBEHCTB C OJTHON NEPEMEHHOM.

80(17)

Pemenune cucremM HEPaBEHCTB € OJTHOM ITEPEMEHHOM.

81(18)

Pemenune cuctemM HEpaBEHCTB € OJTHOW NIEPEMEHHOM.

82(19)

Pemenre cuctem HEPAaBEHCTB C OJTHON NEPEMEHHOM.

83(20)

Koumponwvnuas paboma Ne§.

84(1)

Pabota nan ommbkamu. OnpeeneHue CTENeH! C LeJIbIM OTPULATEIbHBIM
IOKAa3aTEeJIEeM.

85(2)

CreneHns ¢ OCJIBIM OTPUIATCIBbHBIM ITOKA3aTCIICM.

86(3)

CBoiicTBa CTEIICHU C OCJIBbIM ITIOKA3aTCIICM.

87(4)

CBOMCTBA CTEIIEHHU C IEJILIM ITOKA3aTEIEM.

88(5)

CraHgapTHBINA BUJ YUCTIA.

89(6)

BrimosnHeHe AeWCTBUM HAJl YMCIIaMU B CTAaHIAPTHOM BHJIE.

90(7)

COop ¥ rpynmupoBKa CTATUCTUYSCKUX JIAHHBIX

91(8)

COop u rpynmupoBKa CTATUCTUUSCKUX JIAHHBIX

92(9)

Harnsignoe npeacTaBieHre CTaTUCTUYECKON nH(popMarm

93(10)

Harnsignoe npeacTaBieHre CTaTUCTUYECKON nH(popMarm

94(11)

Koumponvnas paooma Ne9.

IToBTOpeHue § yacon

95(1)

PaGota nan ommbkamu. [loBropenue Temsl «IIpeoOpa3zoBanre parmoHaIbHBIX
BBIPAKECHUID).




96(2)

[ToBTOpenue Tembl «IIpeodbpa3oBaHue BhIpaXKEHUHM, COJIEPXKAIIUX KBaIpaTHBIC
KOPHUY.

97(3)

IloBTOpeHne Temsl «Pelenne KBaJpaTHbIX YPABHEHUI.

98(4)

IloBTOpeHune Temsl «PeleHne KBaJpaTHBIX YPABHEHUI.

99(5)

M ToroBeiil 3a4uet

100(6)
101(7)

Hmozosasa konmponavnasa padboma.

102(8)

HOBTOpCHHe TeMbl «Pelmmenue cuctem HCPABCHCTB C OIIHOI>'I HGpGMGHHOﬁ».




