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PabGouass mporpamma ydeOHOTO Kypca 1o anredpe mais 9 Kiacca COCTaBJIeHa C y4eTOM
®enepanbHOro I'ocyaapcTBeHHOr0 06pa3oBaTeNbHOTO CTaHAAPTa OCHOBHOTO O0IEro 00pa3oBaHUs 110
anreOpe ¢ UCIOJIb30BaHWEM PEKOMEHIalui aBTOPCKOM mporpaMmbl aBTopoB FO. H. Makapsrues, H. I'.
Muntok (yuebHo-MeToquueckuii komrieke «Anredpa. 9 kimace» HO. H. Maxkapsrues, H. I'. Munaiok -
3-¢ m3manue- M.Muemosuna, 2021). B Hell TakKe yYHUTBIBAIOTCS OCHOBHBIC HIECH U ITOJIOKECHUS
[Iporpammbl (OpMUPOBAHHS M PA3BUTHS YHUBEPCATIBHBIX YUEOHBIX JIEHCTBHIA TSI OCHOBHOTO OOILEro
o0OpazoBaHws.

HopmaruBHOe obecnieueHue nporpaMmel:

- @3 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoit denepanum» ot 29.12. 2012 1.5

- Ilpukaz MwunobOpHayku P® ot 17.12.2010 N 1897 "O6 ytBepxkacauu (enepaabHOro
rocy/1apCTBEHHOro  00pa3oBaTeNbHOTO  CTaHJapTa  OCHOBHOIO  OOIIEro oOpazoBanus"
(3apeructpuposano B Muntocte PO 01.02.2011 N 19644);

- [Ipukaz MunuctepcTBa obpazoBanus U Hayku Poccuiickoit @eaepanun ot 31.12.2015 Ne 1577
«O BHeceHMH W3MEHEHHH B (peepanbHbli TOCYIapCTBEHHBIH 00pa30BaTeNbHBIA CTAaHAAPT OCHOBHOTO
o0miero oOpa3oBaHusl, YTBEPKIECHHBINH Mpuka3oM MuHucTepcTBa 00pazoBaHusi U Hayku Poccuiickoi
Oeneparun ot 17 nexadbps 2010 r. Ne 1897» (3apeructpupoBan B Muntocre Poccun 02.02.2016 Ne
40937);

- [Ipuka3 MunucrepctBa oOpazoBanus U Hayku P® ot 31 mapra 2014 r. Ne 253 «DenepasibHblil
nepeyeHb y4eOHUKOB, PEKOMEHJIOBAHHBIX (IOIMYIIEHHBIX) K HCIOJB30BAaHUIO B 00pa3oBaTEIbHOM
mporecce B 00pa30BaTEIbHBIX YUPEKICHUAX, PEATU3YIONINX 00pa30BaTeIbHBIC MPOTPAMMBI OOIIEro
o0pa3oBaHUsl U UMEIONIMX TOCYAapCTBEHHYIO AaKKpEAUTAlHI0» (C U3MEHEHUSIMH, BHECCHHBIMHU:
npuka3zoM Muno6prayku Poccun ot 8 utons 2015 roga N 576; mpukazom Muno6pHayku Poccun ot 28
nekadps 2015 roga N 1529; npukazom Munoopuayku Poccuu ot 26 siuaps 2016 rona N 38; nmpukazom
MunoOpuayku Poccun ot 21 anpenst 2016 roga N 459);

Llean o0yuyenust

OOyueHne MaTeMaTHKE B OCHOBHOM 1IKOJIE HAIIPaBJIEHO HA JOCTUKEHHUE CIEIYIOLINX LEIen:

B nanpaenenuu nuunocmuo2o pazeumusi:

. pa3BUTHE JIOTUYECKOTO M KPUTHUECKOTIO MBIIIJICHUS, KYJbTYypbl PEYd, CIIOCOOHOCTH K
YMCTBEHHOMY JKCIIEPUMEHTY;

. dbopMUpOBaHHE Yy Y4YalllUXCS WHTEUIEKTyaJlbHOM YECTHOCTH U OOBEKTUBHOCTH,
CHOCOOHOCTH K MPEO0JIEHUIO MBICIUTEIBHBIX CTEPEOTUIIOB, BHITEKAIONUX U3 OOBIZIEHHOTO OMbITA;

. BOCIIMTAaHME KauecTB JIMYHOCTH, OOECHEYMBAIOIIUX COLUAIbHYIO MOOMIIBHOCTb,
CHOCOOHOCTh MPUHUMATh CAMOCTOSATENbHbIE PELICHMS;

. (bopMHpOBaHHE KAdyeCTB MBIIUIEHUS, HEOOXOIUMBIX Ul aJalTalid B COBPEMEHHOM
UH(POPMALIMOHHOM OOIIECTBE;

. pa3BUTHE HHTEpEca K MaTEMaTHYECKOMY TBOPUYECTBY U MaTEMaTHUYECKUX CIIOCOOHOCTEM.

B npeomemnom nanpagnenuu:

. OBJIAJICHME MAaTeMaTH4YECKUMH 3HAaHUSAMH M YMEHUSMH, HEOOXOIHWMBIMH IS
pOJOJDKEHUs OOydYeHHWs B cTaplieil IMIKojie WM HMHBIX  00I1e00pa30BaTENbHbBIX YUpPEKICHHIX,
U3Y4YEHHE CMEXHBIX TUCIUIUINH, TPUMEHEHUS B IOBCEIHEBHOM JKU3HH;

. co3laHue (QyHAaMeHTa Uil Pa3BUTUS MaTeMaTHYECKHUX CIIOCOOHOCTEH, a Takxke
MEXaHHU3MOB MBIIIIJICHUS, XapaKTEPHBIX JJI1 MAaTEMaTUYECKOM J1eATEeNbHOCTH.

B memanpeomemmnom nanpaenenuu:

. (dbopMHpOBaHUE NPEACTABIEHUI O MaTEMaTUKE KaK YacTHU 00IleYeI0BeYeCKON KYJIbTYphI,
0 3HaYMMOCTH MaTeMaTHKHU B Pa3BUTHH HUBWIN3ALUU U COBPEMEHHOTO OOIIECTBA;

. pa3BUTHE TPEACTaBICHUM O MareMaTHKe Kak (opMe OMHCaHMs M METOJAE MO3HAHUSA
JIeMCTBUTENILHOCTH, CO3/IaHUE YCIOBUH [T MpUOOpETEH s IEPBOHAYAIIBHOTO OIbITa MATEMAaTUYECKOTO
MOJIETUPOBaHUS;

. ¢dopmupoBaHrEe OOLIMX CIOCOOOB MHTEIUIEKTYaJIbHOU NIEATENbHOCTH, XapaKTEPHbBIX IS
MaTeMaTHKU U SBIISIOLIMXCS OCHOBOW IO3HABAaTEIbHOM KyJIbTYphl, 3HAUUMBIX AJIS Pa3IMYHbIX chep
YeJI0BEYECKOU IEATEIIbHOCTH.




Lesanro n3yueHns Kypca anreOpsl B 9 Kitacce sSBISIETCS] Pa3BUTHE BRIYUCIIUTENBHBIX U (popMabHO-
OTIEPATUBHBIX aNreOpanvyeckux YMEHHH 0 YpOBHs, MO3BOJISIOIIETO YBEPEHHO HCIIOJIB30BaTh UX MPHU
pELICHUH 33/1a4 MAaTEeMaTUKHA M CMEKHBIX MIPEIMETOB; YCBOCHHE arliapara ypaBHCHUH U HEPaBEHCTBA
KaK OCHOBHOTO CPEJICTBA MAaTEMaTHYECKOrO MOJCITUPOBAHUS MPHUKIATHBIX 3a]1a4; OCYIISCTBICHHE
(YHKIIMOHAIBHOH IMOATOTOBKH IIKOJILHUKOB.

Ha ocnoBe TpeboBanuiit ®I'OC OOO npenmonaraercs peain3ais AeTeIbHOCTHOTO, IMYHOCTHO-
OPUEHTHUPOBAHHOTO TIOXOJIOB, KOTOPBIE ONPEACISIOTCS 3a1a4aMH 00yYeHHUs

. copMHpOBAaTh  MPAKTUYECKHE  HABBIKM  BBINOJHEHHS  YCTHBIX, IHCHhMEHHBIX,
MHCTPYMEHTAJIbHBIX BBIUUCIECHUN, PA3BUTh BBIYUCIUTEIBHYIO KYJIBTYPY;
. OBJIAJIETh CHUMBOJIMUECKUM SI3BIKOM aireOphl, BBIPAOOTaTh (POpPMaIbHO-ONEPATUBHBIC

anre6pa1/meCKHe YMEHUA W HAYUYUTBCA IPUMCHATH HX K PEIICHUIO MAaTeéMaTHYCCKHUX H
HEMATCEMATUYCCKHX 3a1a4,

. M3Y4YUTh CBOICTBAa W TpaQuUKd DIEMEHTAPHBIX (PYHKIMH, HAYYUTHCS HCIOJIB30BATh
(GyHKIHOHATBHO-TpadUUecKre MPeACTaBICHUS JIsl ONMCAHMS U aHAJIM3a PeabHbIX 3aBUCUMOCTEH;
. Pa3BUTH JIOTHYECKOE MBIIIJICHHE U PEUb — YMEHUS JIOTHUECKH 00OCHOBBIBATh CYKICHUS,

IPOBOJUTH HECIOXKHBIE CHUCTEMAaTH3AalMH, MPHBOAWTH MPHUMEPHl U KOHTPIPHUMEPHI, HCIOIH30BATH
pa3NUuHbIC S3BIKM MATEMaTHKH (CIIOBECHBIM, CHMBOJIMYECKUH, TpadUuecKuii) A WILTIOCTpPAIHH,
UHTEPIpPETALNH, APTyMEHTAINH U I0Ka3aTeIbCTBA;

. copMUpOBaTH TPEACTABICHUS 00 M3y4aeMbIX MOHATHIX M METOJax KaK Ba)KHEHIIMX
CpeACTBaX MaTeMAaTUYECKOTO MOACITHUPOBAHUS PEATHHBIX IPOIIECCOB U SBICHUH.

N3y4yeHne MmaTreMaTuky B 9 Kilacce HaIpaBJICHO HA OCBOGHHE KOMITCTEHIIHA:

- y4eOHO-TI03HABATEIbHOM;

- IICHHOCTHO-OPUEHTAI[HOHHO;

- pe(IIEeKCUBHOI;

- KOMMYHUKaTHBHOI;

- NH(OPMALIMOHHOM;

- O0OIIEKYIbTYPHOM.

Ilnanupyembie pe3yabTaTbl 00y4YeHHS] U OCBOCHHSI COJEPKAHUS Y4eOHOro

npeamera B coorBercTBun ¢ PI'OC

JInyHOCTHBIE pe3yabTaThl U3YUYEHUS Kypca «ANreOpay sSBISIOTCS:

- c(OPMHPOBAHHOCTh OTBECTBEHHOI'O OTHOUICHUS K YYEHHIO, TOTOBHOCTh M CHOCOOHOCTH K
CaMOPa3BUTHIO U CAMOOOPA30BAaHHUIO Ha OCHOBE MOTHBAIIMH K OOYYEHUIO M TO3HAHUIO;

-yMEHHE $ICHO, TOYHO, I'PaMOTHO H3JIaraTh CBOM MBICIIM B YCTHOH W THCBMEHHOU (opwme,
MOHMMATh CMBICI TOCTAaBIEHHOW 3aJauy, BHICTpAaUBaTh apryMEHTAIMIO, MPHUBOJIUTH MPUMEPHl U
KOHTPIIPUMEDHI;

- IpeCTaBJICHNE O MAaTEeMAaTHYECKOIl Hayke Kak cdepe 4eIoBeUecKon JesTebHOCTH, 00 3Tanax
€e pa3BUTHSL, 0 €€ 3HAUMMOCTH ISl Pa3BUTHSI IMBUITH3AIINY;

- KpPUTHYHOCTh MBIIUICHHUS, YMEHUE DPACIO3HABAThH JIOTUYECKH HEKOPPEKTHHIE BBICKA3bIBaHMS,
OTJINYATh TUNIOTE3Y OT (aKTa;

- YMEHHUE KOHTPOJIIMPOBATh MPOLECC U Pe3ysbTaT yUeOHOH MaTeMaTHu4ecKoi 1eATeIbHOCTH;

- CIOCOOHOCTH K SMOIIMOHATBHOMY BOCIIPHATHIO MAaTeMAaTHYECKUX OOBEKTOB, 3a/1a4, PEUICHUH,
pPacCyKICHUM.

MeTanpeAMeTHBIMH pe3yJbTATAMH H3yUeHHs] Kypca «AinreOpa» sBisiercss (HOpMHUpOBaHHE
YHHMBEpCAJIbHBIX yueOHbIX aercTBuil (VY [).

PerynassituBnbie YY/:

VYyamuecs 9 knacca:

- CIIMYAIOT CBOH CIOCOO0 IEeHCTBUS C 3TAJTOHOM;

- CIMYAIOT crnoco0 W pe3yibTaT CBOMX NEHCTBUH C 3aJaHHBIM ATaJOHOM, OOHApPY>KHUBAIOT
OTKJIOHEHHS U OTJINYHS OT 3TAJIOHA;

- BHOCAT KOPPEKTHUBBI U JOMOJHEHUS B COCTABIICHHBIE IJIAHBI;



- BHOCSIT KOPPEKTUBBI U JIOTIOJIHEHHUS B CIIOCOO CBOUX JIEHCTBUH B Clydae PacXo>KICHHs 3TaloHa,
pPEATBbHOTO ACUCTBUS U €r0 MPOAYKTA;

- BBIICTISIFOT U OCO3HAIOT TO, YTO YK€ YCBOEHO U YTO €IlIe MOJAJIC)KUT YCBOCHHUIO;

- OCO3HAIOT KA4eCTBO M YPOBEHb YCBOCHUS;

- OLICHUBAIOT JOCTUTHYTBIN pe3yJIbTarT;

- OIPEIEIISIOT IMOCIIEIOBATEILHOCTD MMPOMEKYTOYHBIX IIEJICH ¢ y4eTOM KOHEYHOTO Pe3yJIbTaTa,

- COCTAaBIIAIOT IIJIaH U MOCIIE0BATEIBHOCTD ACHCTBHH;

- IPEIBOCXHILAIOT BPEMEHHBIE XapaKTePUCTHKH pe3yJiibTara (korna Oyner pe3ynsrar?);

- IPEIBOCXMIIAIOT PE3YyJIbTaT U YPOBEHb YCBOEHUS (Kakoil Oyaer pe3ynbTat?);

- CTaBAT y4eOHYIO 3a7a4y Ha OCHOBE COOTHECEHUS TOTO, UYTO YK€ M3BECTHO U YCBOEHO, M TOTO,
YTO €II€ He U3BECTHO;

- IPUHUMAIOT TMO3HABATEIBHYIO II€]Ib, COXPAHSIOT €€ MPH BBIIOJHEHUH YYEeOHBIX JIEHCTBUH,
PEryJIHUPYIOT BECh MTPOLIECC UX BBIMOJIHEHUS U YE€TKO BBIMOJIHAIOT TPeOOBAaHUS MMO3HABATEILHOM 3a/1a4H;

- CAMOCTOSITENILHO (POPMUPYIOT MTO3HABATEIBHYIO LIEJIh U CTPOST JEHCTBUS B COOTBETCTBHUH C HEH.

ITo3znaBaresnbHbie YY/I:

VYyamuecs 9 kiacca:

- YMEIOT BBIOMPATh CMBICIIOBBIC €AMHUIIBI TEKCTA U yCTaHABIUBATH OTHOIICHUS MEX]Ty HUMH,

- BBIICIISIIOT KOJTMYECTBEHHBIC XapaKTePUCTHKU O0BEKTOB, 33/JAHHBIX CIIOBAMH,

- BOCCTaHAaBJIMBAIOT  MPEJAMETHYI  CUTyallMl0, ONHCaHHYI0O B  3agade, MyTeM
nepeopMyIUpOBaHUs, YIPOIICHHOTO Mepecka3a TEKCTa, C BBIICICHUEM TOJBKO CYIIECTBEHHOM IS
pelieHus 3aaauu nHopMaluu;

- YMEIOT 3aMEHSTh TCPMUHBI ONIPEICIICHUSIMH;

- YMEIOT BBIBOJUTH CIEACTBHSI U3 UMEIOIIUXCS B YCIOBHUHU 3a/1a4H JTAHHBIX;

- BBIICTISIIOT (DOPMATTBHYIO CTPYKTYPY 3a/1a4H;

- BBIICTISIIOT OOBEKTHI M MPOLIECCHI C TOYKU 3PEHUs 1IeJIOT0 U YacTei;

- aHATM3UPYIOT YCIOBUS M TPEOOBAHUS 3a1a4H;

- BBIOMPAIOT BUJ rpaduueckoi MOJIEH, aJeKBaTHOU BBICIEHHBIM CMBICIIOBBIM EAHMHHIIAM;

- BBIOMPAIOT 3HAKOBO-CUMBOJIMIECKHIE CPEICTBA JUISI IIOCTPOCHUS MOJICIIH;

- BBIPQXKAIOT CMBICIT CUTYaIlUHU Pa3IUYHBIMU CPEACTBAMH (PUCYHKH, CUMBOIIBI, CXEMBI, 3HAKH);

- BRIPXKAIOT CTPYKTYPY 3a/1a4U Pa3HBIMU CPEJCTBAMH,

- BBITIOJTHSIIOT OTIepaIy CO 3HAKaMU U CUMBOJIAMU,

- BBIOMPAIOT, COTIOCTABIIIOT U 0OOCHOBBIBAIOT CITIOCOOBI PEIICHHUS 3a/1a4H;

- TPOBOJAAT AaHANU3 CIIOCOOOB pEIIEHUs 3aJayd C TOYKH 3pEHHUS WX PalHUOHAIBHOCTH H
SKOHOMHYHOCTH;

- YMEIOT BBIOUPATh 0000IIEHHBIE CTPATErHH PEIICHUS 3a/1a4H;

- BBIZICTISIIOT U (DOPMYJIUPYIOT ITO3HABATEIBHYO 11€Th,

- OCYIIECTBIIAIOT MMOUCK U BBIJIETICHHE He00X0uMoii nHpopManuu;

-IIPUMEHSIOT METOJIbI HHPOPMAITMOHHOTO TIOWCKA, B TOM YHCIE C TOMOIIBIO KOMIBIOTEPHBIX
CPEJICTB.

CpenctBoM (hopMUpOBaHHSI TO3HABATENBHBIX Y Y [l CIY>KUT yueOHBIN MaTepuall.

KommyHnukarusubie YY/:

VYyammecs 9 kiacca:

1)o0mIaroTcsT U B3aUMOJICHCTBYIOT C MApTHEPAMU MO COBMECTHOW JESATCIILHOCTH WM OOMEHY
uH(popMaluu

a) YMEIOT CITyIIaTh U CIBIIATE APYT ApyTa

0) ¢ TOCTaTOYHOH MOTHOTOW U TOYHOCTBIO BBIPAXKAIOT CBOU MBICIH B COOTBETCTBUH C 3a/1a9aMH 1
YCIIOBUSIMU KOMMYHUKAIMH

B) aJICKBaTHO UCIIOJB3YIOT PEUEBBIC CPEJICTBA JUIS TUCKYCCHH U apTyMEHTAIIUN CBOCH ITO3UITUU

T) YMEIOT NPEJCTABISATh KOHKPETHOE COJIEpKaHHEe M COOOIIaTh €ro B MHCHMEHHON M YCTHOU
dbopme

1) HTHTEPECYIOTCS YyKMM MHEHHUEM U BBICKA3bIBAIOT CBOE



€) BCTYNalT B JMAJIOr, YY4acTBYIOT B KOJIJIEKTMBHOM OOCYXJIEHUH NpoOJieM, ydaTcsl BIIAAETh
MOHOJIOTUYECKOM M Juaioruyeckod (opmMaMu peuyd B COOTBETCTBUM C TpPaMMaTHUECKUMH U
CUHTAaKCUYECKMMU HOPMaMHU POJIHOTO S3bIKa

2) y4aTtcs ISHCTBOBATH C YUETOM MO3HMILIUH JPYroro U COrJIaCOBBIBATH CBOM JICHCTBUS

a)[IOHMMAIOT BO3MOXHOCTb Pa3JINYHbIX TOYEK 3PEHUS, HE COBIIAAAIONINX C COOCTBEHHOMN

0) TpPOSBIAIOT TOTOBHOCTH K OOCYKICHMIO PA3JIMYHBIX TOYEK 3PEHUS M BBIPAOOTKE OOIIeH
(TpynmoBoii) MO3ULIUH

B) yuaTcs yCTaHABIMBATh U CPABHUBATH Pa3HbIC TOUKH 3PEHUS, IPEKAE YeM IPHUHUMATH PELICHHUE
U JIeNIaTh BBIOOP

T') y4arcs apryMeHTHPOBATh CBOIO TOUKY 3PEHHS, CIIOPUTh, OTCTAaUBATh MO3HIIMIO HEBPAXKICOHBIM
JUIsl OTIIIOHEHTOB 00pa3oM

3) ywarcs OpraHuM30BBIBAaTh W IUIAHHPOBATh y4eOHOE COTPYIHHYECTBO C YYHTEIEM H
CBEPCTHUKAMHU

a) ONPEIEISIIOT e U PYHKIIMH YIaCTHUKOB, CIIOCOOBI B3aUMOICHCTBUS

0) MIaHUPYIOT 00IIHEe CIIOCOOBI pabOTHI

B) 0OMEHHMBAIOTCS 3HAHUSIMH MEKIY WICHAMU IPYTITBI U TPUHATHS 3P PEKTHBHBIX COBMECTHBIX
pelIeHU

T') YMEIOT (WJIH pa3BUBAIOT CIIOCOOHOCTH) OpaTh Ha ce0st MHUIIMATUBY B OPraHU3AIMHA COBMECTHOTO
NEeNCTBUA

1) yMeoT (WM Pa3BUBAIOT CIIOCOOHOCTH) C IMOMOUIbIO BOMNPOCOB JT0OBIBATh HEIOCTAIOIIYIO
nHpopmaruio

€) ydarcs paspemarb KOHQIMKTBI — BBIABIATH, WACHTU(PHUIHMPOBATH MPOOIEMBI, UCKATh WU
OLIEHUBATh AJIbTEPHATUBHBIE CIIOCOOBI pa3pelieHuss KOHQIIMKTA, IPUHUMATh PELLICHUE U peali30BbIBATh
ero

) ydaTcsl yIpaBisITh NOBEJCHUEM NapTHepa — yOexk1aTh €ro, KOHTPOJIMPOBAThH U OLIEHUBATH €T0
JEUCTBHUS

4) paboTarOT B TpyIIie

a) yCTaHaBIMBAaIOT paboune OTHOLIEHUS, yyarcs 3QQEeKTUBHO COTPYAHUYATh U CIIOCOOCTBOBATh
POAYKTUBHON KOOIEpaIiu

0) pa3BUBAIOT YMEHHE HMHTETPHPOBATHCS B TPYIIy CBEPCTHUKOB WU CTPOHTH IPOTYKTHBHOE
B3aUMO/IEIICTBHE CO CBEPCTHUKAMM U B3POCIIBIMU

B) y4aTcs IEpeBOUTHh KOHQIUKTHYIO CUTYAIMIO B JIOTHYECKUH TUIAH M pa3peliaTh ee Kak 3a/1auy
4yepes aHaIu3 yCIOBUM

5) TpUAEPKHUBAIOTCS MOPATLHO-3TUYECKUX W TICHUXOJIOTHYECKHX MPUHIUIOB OOIICHHUS W
COTPYAHHUYECTBA

a) TIPOSIBISIFOT YBAKUTEIFHOE OTHONICHWE K TapTHEpaM, BHUMAaHHE K JIMYHOCTH JIpPYyTroro,
a/IeKBaTHOE MEXJIMYHOCTHOE BOCIIPUSATHE

0) NIEeMOHCTPUPYIOT CHOCOOHOCTh K SMIIATUM, CTPEMIJICHHE YCTAHABJIMBATH JOBEPHUTEIIbHBIC
OTHOILICHUS

B) TIPOSIBIISII0O TOTOBHOCTH aJI€KBAaTHO PEAarnpoBaTh HA HYXKIbI JPYTHX, OKAa3bIBaTh IOMOIIh H
SMOLMOHAIBHYIO MOJIEPHKKY MapTHEPaM

6) peryupyroT cOOCTBEHHYIO IEATEIbHOCTh MIOCPEICTBOM PEUYCBBIX ICHCTBUI

a) UCIMOJB3YIOT aJIeKBaTHBIE S3BIKOBBIE CPEICTBA Ul OTOOpa)KEHHsI CBOMX YYBCTB, MBICIEH U
o0y X JIeHu

0) ONMCBHIBAIOT COJEp:KAHHWE COBEPIIAEMBIX JCUCTBUI C IENbI0O OPUEHTHPOBKU MPEIMETHO-
MIPaKTUYECKON WJIN MHOU JEeATENbHOCTH

JlaHHas mporpaMma CoIep>KUT BCE TEMbI, BKIIOUEHHBIE B (peiepanbHbIii KOMIOHEHT COJIEpKaHUS
00pa3oBaHMs; BKIIFOYAET BOIPOCH PETHOHAIBHOTO KOMITOHEHTA, B X0/I€ YPOKOB, Ha KOTOPBIX PEIIAl0TCS
npoOJIeMHbIe 3aJa4i, KOMOMHATOPHBIE 331a4H, 337a4l Ha TIPOLICHTHI.

IIpenmeTHbIe pe3ybTaThI:



- yMEHUe paboTaTh ¢ MaTEMAaTHYECKUM TEKCTOM (CTPYKTYPHPOBAaHUE, U3BJI€UEHNE HEOOXOJUMOMN
UH(OPMALIMHN), TOYHO M IPaMOTHO BBIPAXaTh CBOM MBICIIM B YCTHON M MUCHMEHHOW peuu, MPUMEHSSA
MaTeMaTHYECKyl0 TEPMUHOJOTMIO U CHMBOJIMKY, HCIIOJIb30BaTh DPA3JIMYHbIE S3bIKM MaTeMaTHKU
(cioBecHBIN, CHMBOJIMYECKUH, Tpaduyueckuii), 000CHOBBIBATH CYXICHUS, IPOBOAUTH KIaCCU(PHUKAIIHIO,
JIOKa3bIBaTh MaTEMATUYECKUE YTBEPIKICHHUS;

- BiaZieHHe 0a30BBIM MOHATUHHBIM aNmapaToM: HWMETh NPEACTABICHUE O YHCIE, BIIAJCHUE
CHUMBOJIBHBIM  SI3bIKOM ~ aireOpbl, 3HAaHUE DSJIEMEHTapHbIX (YHKIMOHAJIBHBIX 3aBUCHUMOCTEH,
(dopMHpOBaHUE MPEICTABICHHUHA O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B pEATbHOM MUPE U O Pa3IHYHBIX
crioco0ax ero u3y4eHus, 00 0cOOEHHOCTSIX BBIBO/IOB U IPOIHO30B, HOCAIIMX BEPOSTHOCTHBIN XapakTep;

- YMEHHUE BBIOJIHATH ajredpandecKkue npeodpa3oBaHus pallMOHAIbHBIX BEIPAKEHUH, IPUMEHSTh
UX JUIs pelleHUs y4yeOHbIX MaTeMaTHYeCKUX 3aJay U 3ajay, BOZHUKAIOIIUX B CMEKHBIX YYEOHBIX
npeaMeTax;

- YMEHHME M0JIb30BaThCSl MAaTEMAaTHUECKUMU (POPMYJIaMH M CAMOCTOSITENILHO COCTABIIATH (DOPMYJIbI
3aBHCHUMOCTEH MEX/ly BETMUMHAMH Ha OCHOBE 00O0O0IIEHHS YaCTHBIX CIIy4aeB U AKCIIEPUMEHTA,;

- YMEHHE pelIaTh JUHEHHbIE U KBaJpaTHbIC YPaBHEHUS U HEPABEHCTBA, a TaKXKe IPUBOJUMBIE K
HUM ypaBHEHHs, HEPABEHCTBA, CUCTEMBI; NMPUMEHATh rpaduyeckre NMpeACTaBICHUS IS PEIICHUS U
UCCIICIOBaHMsl ypaBHEHHH, HEPAaBEHCTB, CUCTEM; IIPUMEHSTh [IOJyUCHHbIE YMEHUS JJIS PELICHUs 3a1a4
U3 MaTeMaTHKHU, CMEKHBIX IIPEIMETOB, IPAKTUKU;

- OBJIaJIEHUE CUCTEMON (YHKIHMOHAJIBHBIX MOHATHH, ()YHKIHMOHAIBHBIM S3bIKOM M CUMBOJIMKOM,
YMEHHUE CTPOUTH TpapuKy HyHKIMNA, HCIIOTIB30BATh (PYHKIMOHATBHO-Tpa(UIeCKHe MPeACTAaBICHUS IS
OIMCAHMS U aHAJIM3a MAaTeMAaTUYECKUX 3a/1a4 U PealbHbIX 3aBUCUMOCTEH;

- OBJIAJICHUE OCHOBHBIMH CHOCOOAaMHM MPEICTABICHHUS W aHAM3a CTATHCTUYECKUX JaHHBIX,
YMEHHUE pelaTh 33/1a4l Ha HAXO0XKI€HUE YaCTOThI U BEPOSTHOCTH CIy4alHBIX COOBITUM;

- YMEHHE IPUMEHSATh U3yUEHHbIE IOHSTHS, PE3YJIbTaThl 1 METOABI PELICHUS 33124 U3 PA3INYHBIX
pasziesnoB Kypca, B TOM YHCIe 33a4, HE CBOASLIMXCS K HENOCPEICTBEHHOMY IPUMEHEHHUIO U3BECTHBIX
AJITOPUTMOB.

OcHoBHbBIE (hOPMBI, TEXHOJIOTHH, METOAbI 00y4eHHUSs1, THIIHI YPOKOB

@®opMmbl OpraHuzaluy y4yeOHOro Ipoliecca: WHIUBUIYaJbHbIE, TPYNIOBbIE, (PPOHTAIBHBIE,
KOJIJIEKTHBHBIE M BHEKJIaccHbIe. [loBTOpeHne Ha ypoKax MpOBOIUTCS B CIEAYIOUIMX (opMax M BUAAX:
MOBTOPEHHE M KOHTPOJIb TEOPETUUECKOI0 MaTepHasa; pa3dop U aHaJIN3 JIOMAIHETro 3a/1aHus; YCTHBIN
CYeT; MaTeMaTHYeCKUIl AUKTaHT; paboTa 1o KapTOuKe, CaMOCTOsITeNIbHAs paboTa; KOHTPOJIBHBIN cpes,
KOHTpoJIbHAsI pabota. Oco00oe BHUMaHUE yIEseTCsl HIOBTOPEHUIO TPU MPOBEIEHUN CaMOCTOSTEIbHBIX
U KOHTPOJIBHBIX paboT.

OcHoBHOH (opMoOil opraHu3aly yueOHOIro mpoliecca SIBISETCsl KJIACCHO-ypo4Hasl cuctema. B
Ka4yecTBe JIOMOJIHUTENBHBIX (JOPM OpraHM3aluu 00pa3oBaTeIbHOIO Mpoliecca Mo JaHHOH mporpamme
UCIIOJIb3YETCS CUCTEMA KOHCYJIbTallMOHHOM MMOJIEP’KKH, MHANBUTyaJIbHBIX 3aHATUH, paboTa yyarmxcs
C HCIMOJIb30BAHUEM COBPEMEHHBIX HH(POPMALMOHHBIX TEXHOJOTMH. OpraHu3zaius CONpPOBOXKAECHUS
yyalluxcs HampaBjeHa Ha CO3/1aHHE ONTHUMAJIbHBIX YCIOBUM OOydeHHUs; MCKIIOYEHUE
NCUXOTPaBMUPYIONNX (PAKTOPOB; COXpAaHEHHE TICUXOCOMATHUYECKOTO COCTOSIHUS 3/I0POBbsI YUAIHXCS;
pa3BUTHE MOJIOKUTEIBHON MOTHMBALIMM K OCBOCHHIO MPOrPaMMbI; pa3BUTHE WHAMBUAYAIbHOCTH H
0JITAPEHHOCTH KaXKI0ro peOeHKa.

OcHoBHas (hopMa opraHu3alnvu 00pa30BATENBHOIO IpoIecca MPelyCMaTpUBAET MPUMEHEHHE
CIICAYIOUIMX DJEMEHTOB TEXHOJOTUH OOY4YeHHs: TpaJUIMOHHAs KJIACCHO-ypOUYHas; WIPOBBIE
TEXHOJOTMH; TEXHOJIOTHUS TMpoOJeMHO OOyYeHHs; TEXHOJOTMU YpoBHEBOW nuddepeHmanmy;
3nopoBbecOeperatoniie TexHonorud;  MKT; TexHomorust pa3BUTHA KPUTHUECKOTO MBIIIJICHHUS;
UCCJIeIOBATENbCKUNA MeToA. Buibl u GopmMbl KOHTPOJIS: BXOAHOW, TEMAaTHUYECKHM, TPOMEXYTOUHBIMH,
UTOTOBBIN.

Conep:xxanne y4eOHOIro Kypca



B kypce anreOpsr 9 kiacca MOKHO BBIJICIHTH CIICAYIOIINE OCHOBHBIC COJIEpKATEIbHBIC JTUHUU:
apugpmemuxa, aneebpa, yHKyuu, 6epOSMHOCHb U CIAMUCTUKA.

Conepkanue JTUHUU «Apumemuxa» CIyXUT (QYHIAMEHTOM IJIs JAJbHEUIIEr0o HW3Y4YEHUS
YYallUMHUCST MATEMAaTUKH M CMEXHBIX JIMCUUIUIMH, CHOCOOCTBYET Pa3BUTHIO HE TOJBKO
BBIYHCIIUTEIILHBIX HABBIKOB, HO U JIOTUYECKOT'O MBIIUICHHS, (OPMHUPOBAHUIO YMEHHS TOJB30BAaThCS
QITOPUTMAMH, CIIOCOOCTBYET PA3BUTHIO YMEHUH IUTAHUPOBATh M OCYIIECTBIATH JESATCILHOCTD,
HaIlpaBJICHHYIO Ha pelIeHUE 3a/1a4, a TAKKe IPHOOPETECHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX B
MMOBCETHCBHOM JKU3HU.

Conepkanue JIMHAHN «A1eeOpa» crocoOCTBYeT (OPMHUPOBAHUIO Y YUAITUXCS MATEMATHYECKOTO
arnmapara Juisi pelIeHHs 3aJad M3 pa3JeioB MATEMAaTHKH, CMEXKHBIX IPEIMETOB M OKPYkKAOIIECH
peaNbHOCTH. SI3BIK anreOpbl MOAYCPKUBACT 3HAUCHHUE MATEMATHMKHM KakK S3bIKa IS IOCTPOCHHS
MaTeMaTUYECKUX MOJENEN IMPOUECCOB M SBICHUN peajbHOro mupa. Pa3BuTHE anropuTMHUYECKOrO
MBIIIICHUS, HEOOXOMMOT0, B YaCTHOCTH, JUIsl OCBOSHUS Kypca HH(POPMATHUKH, U OBJIaICHHE HaBbIKAMH
NENYKTUBHBIX PACCYKICHUN TaKxke SBISIOTCA 3amadamu u3ydeHus anreOpsl. [IpeoOpasoBanme
CUMBOJIHBIX (OpM BHOCHUT creuu(UUecKuii BKJIaJ B pa3BUTHE BOOOPaXKEHHUS Y4YalUXCS, HX
CIIOCOOHOCTEN K MaTEMaTUYECKOMY TBOPUECTBY. B OCHOBHO¥ 1IKOJIE MaTepHas TPYNIUPYETCS BOKPYT
pallMOHAJIBHBIX BHIPAYKEHUI.

Coneprkanne paznena « @yHxkyuuy HAIEICHO Ha MOJTYyYEHUE MIKOJIbHUKAMU KOHKPETHBIX 3HAHUHN
0 (QYHKIIUU KaK Ba)KHEHIIeH MaTeMaTH4eCKOi MOJIENH Jis ONKUCAHUS U MCCIEI0BaHUs Pa3HOOOPAa3HBIX
npoiieccoB. M3yuenue 3Toro marepuaia crnocoOCTBYET pa3BUTHIO Y YUAIIMXCS YMEHUSI UCIIOJIb30BaTh
pa3IMyHbIC SI3BIKM MaTEMaTUKH (CIOBECHBIM, CHUMBOJIMYECKUH, TpadUyeCKHii), BHOCHUT BKJIAJ B
dbopMHUpOBaHUE MPEJCTABICHUIN O POJIM MATEMATUKH B PA3BUTHH [IMBUJIM3AIUU U KYJIBTYPHI.

Paznen «Beposmuocms u cmamucmuxay» CTaHOBUTCS 00s13aTEIbHBIM KOMIIOHEHTOM IIKOJILHOTO
00pa3oBaHusl, YCUIMBAIOIIUM €TI0 MIPUKIIATHOE U TPAKTUYECKOE 3HAYCHUE. DTOT MaTepral HEOOXOANM,
npexae Bcero, it GopMupoBaHus (YHKIIMOHATBHOW TPaMOTHOCTH — YMEHUH BOCHPUHHUMATH U
AHATM3UPOBATh WH(POPMAIUIO, TIPEIICTABICHHYIO B Pa3UYHBIX (opMax, MOHUMATh BEPOSTHOCTHBIN
XapakTep MHOTMX PEAJbHBIX 3aBUCUMOCTEM, IMPOU3BOAMUTH IPOCTEHINNE BEPOSTHOCTHBIE PAaCUETHI.
N3yuenne oCHOB KOMOWHATOPHKH ITO3BOJIUT Yy4alIEeMyCsl OCYIIECTBISATH PACCMOTPEHHE CIIyYaes,
nepebop W TOJCYET YHClia BapHAHTOB, B TOM YHWCJIE€ B MPOCTEUIINX MPHUKIAAHBIX 3amavax. [lpu
M3YUYEHUHU CTATUCTUKU U TEOPUHU BEPOATHOCTEN 000TAIIAI0TCS MPEJCTABICHHUS O COBPEMEHHOM KapTHHE
MHUpa U METOJIaX ero HccieloBaHus, (POpMHUpPYETCs MOHMMAaHHUE POJIM CTATUCTUKUA KaK UCTOYHHKA
COIMAIbHO 3HAYMMOM MH(OPMAIIUU U 3aKIAABIBAIOTCS OCHOBBI BEPOSITHOCTHOT'O MBITIUICHHSI.

IToBTOpenune kypca aaredpbl 8 kiacca — 4 yaca. PayuonanvHvle Opoou.
Keaopamnvie xopuu. Keaopammuvie ypasnenus. Hepasencmea. Cmenens ¢ ompuyamenbHbim
YenviM NOKa3amesnem.

Ilesib: BOCCTaHOBUTbH, CUCTEMATU3HPOBATh, 00OOIINTH 3HAHUS IO Kypcy anreOpsl 8 Kiacca.

Pa3znen 1. Kpaapatuunas Qyukmusi — 29 4acoB. Pyuxyus. Ceoiicmea ynxyuii.
Keaopamuwiii mpexunen. Pasnooicenue keadpamnozo mpexunena Ha muodxcumenu. Qynkyus y =
ax? + bx + ¢, ee ceoticmea u epagux. Cmenennasn Qynxyus.

Iesb: paciMpuTh CBEACHUS O CBOWCTBAX (DYHKIIMHA, O3HAKOMHTD y4allluXCsl CO CBOUCTBAMH U
rpaduKoM KBaJpaTUUHON (YHKIIHH.
B Haganme TeMbl cHUCTeMaTHU3UPYIOTCS CBeleHHs O (YHKIMSX. [IOBTOPSIOTCS OCHOBHBIE MOHATHS:

GbyHKIMS, apryMeHT, 001acTh onpeneneHust QyHKIuu, rpaduk. Jlarorcs moHATHS 0 BO3pacTaHUU
U yObIBaHUM (DYHKIUH, MPOMEXKYTKaX 3HAKOMOCTOSHCTBA. TeM caMbIM co3jaercs 0aza amis
YCBOEHHUS CBOMCTB KBAaIPATUYHON U CTETIEHHOHN (DYHKIMH, a Tak>Ke [Tl JaJIbHEHIIero yriryoieHus
(YHKIMOHATIBHBIX MIPECTABICHUN IPU U3yYEHUH Kypca ajareOpsl U Hayasl aHaIu3a.

[ToAroTOBUTENBHBIM IIarOM K M3YyYEHHIO CBOWCTB KBaJApPaTHUHON (QYHKIMH SBISIETCS TakKke
paccMOTpEHHE BOIIPOCA O KBaJIPaTHOM TPEXWIEHE U €T0 KOPHSX, BBIAECIEHUH KBaJpaTa AByWIECHA
U3 KBaJPaTHOIO TPEXWIEHA, PA3JI0’KEHUH KBAIPATHOIO TPEXUJIEHA HA MHOKUTEIH.

UsyueHue KBaapaTHuHOH (YHKIMH HAYMHAETCS C  pAcCMOTpeHHs (QYHKIUM y = ax’, ee
CBOWCTB HOCOOEHHOCTEH rpaduka, a TaKKe IPYTUX YaCTHBIX BUAOB KBAaJPAaTUYHON QYHKIHMN —



dyskumit y = ax? + b, y=a (x — m)>. DU CBEIEHHUSA HCIONB3YIOTCS TIPH M3y4EeHHH CBOWCTB
KBagpaTHUHOW (yHKIMM oOmero Buma. BaxHo, 4YTOOBl ywamuecs MOHSUIH, YTO
rpaduk GYHKIMH y = ax? + bx + ¢ MOXeT ObITh IONydeH u3 rpaduka GYHKIHH Yy = ax’ c
TIOMOIIIBIO JIBYX MapajliebHBIX IepeHocoB. IIpuemsl moctpoenus rpaduka GyHKImm y = ax® +
bx + corpabaThiBaloTCSi Ha KOHKPETHBIX IpuMmepax. llpu 3Tom ocoboe BHUMaHHE CIEIyeT
yAeIUTh (POPMUPOBAHUIO Y YUALIUXCS YMEHHUS YKa3bIBaTh KOOPIUHATHI BEPIIUHBI M1AapadoJIbl, ee
OCh CHMMETPHH, HampaBjcHHE BeTBeH mapaboinblllpy M3ydeHHWH 3TOW TeMbl IaybHEHIIee
pa3BUTHE NOJIYy4YaeT YMEHHE HaXOAUTh MO TrpaduKy MPOMEXKYTKHM BO3pacTaHusi W yObIBaHUS
(GYHKIINH, a TAK)KE TPOMEKYTKH, B KOTOPBHIX (DYHKIUS COXPAHSET 3HAK. Y Yaluecs: 3HAaKOMSITCS CO
CBOMCTBAMH  CTENCHHOW (YHKIMH y = X' TpU HYETHOM U HEUETHOM HATypaJIbHOM
nokasarese n. BBogurcss moHsiTue KOpHS n-d creneHn. OHU TOJy4YarOT MPEJCTAaBICHHE O
HAXOKJCHUU 3HAYCHUI KOPHS C TOMOILBIO KAJIbKYJIATOPA, IPHYEM BBIPA00OTKAa COOTBETCTBYIOLIHX
YMEHUH HE TpeOyeTcs.

B pezynomame uzyuenusn 0annoi memul 00y4aomuiica 0014 cen

3HAmMv/NOHUMAamy: OTpeielieHue KBapaTHOTO TpexXuwieHa, (GOPMYIUPOBKY TEOPEMBI O Pa3lI0KEHUN
Ha MHOKUTEIIM KBAIPATHOTO TPEXWICHA; OTIPE/ICTICHNE CTEICHHON (DYHKIIUH C HATYPaIbHBIM
noKazaresieM; CBOMCTBA CTEIICHHON ()YHKIIMU C YETHBIM U HEYCTHBIM MTOKA3aTEIICM;
oTpenieieHre KOPHsI I-01 CTETIEHH C PallMOHAIBHBIM MTOKa3aTeleM;

YMemb: BBIICISITh KBaJIpAaT IBYWICHA U3 KBaJJPAaTHOT'O TPEXWICHA; PACKIIaIbIBATh TPEXUICH Ha
MHO>KUTEIH, €CJIH €CTh KOPHHU; CXeMaTHISCKU n300pakaTh rpaduk GyHKIHH y=X MIPU
Pa3JIMYHBIX I U OMUCHIBATH CBOWCTBA; BBIYUCIISITh 3HAYCHNUE KOPHS I1-OH CTEIICHU; YIPOIIIATh
BBIPQ)KEHUS CO CTETICHSIMHU.

Hcnonvzosams npuoopemeHnHvle 3HAHUA U YMEHUS 6 RPAKMUYECKOU 0eAmMeIbHOCHU U
NOBCEOHEBHOIl HCU3HU JUTS: YTCHUS TpapuKOB (YHKIMN, pEIICHUS HECIOXKHBIX are0pandecKux
3ajay.

Yposenw ooazamenvnoii noozomoexku evinycknuka

e Haiiyure 3Hauenne Qynkmun Y = x> —6x+4 npu x =-5, x=0.
e [TocTpoiite rpaduk GyHKIMH y = x° —6x+5.

e Pa3noxuTe KBaApaTHLI Tpexunen 2x° +5x —3 Ha MHOKHTEIH.

YV
KoMmmyHukaTuBHbIe:

CrnymaTh ¥ chOblIaTh APYT APYTa; MPEACTaBIATh KOHKPETHOE COMIep:KaHne U coo0IIaTh ero B
MMCbMEHHOW U YCTHOU popme.

PerynstuBHbIe:

[IpuHUMATh MO3HABATENIBHYIO 1I€JIb, COXPAHATH €€ MPHU BHITIOJHEHUN YICOHBIX IEHCTBHIM,
PEryJIHUPOBaTh BECh MPOIIECC MX BHIMOTHEHHS W YETKO BBIMIOJIHATH TPeOOBAHMSI TO3HABATEIHLHON
3aJ1auH.

ITo3HaBaTebHBIC:

BrIBOIUTE CEACTBUS M3 UMEIOIIUXCS B YCIIOBUH 33/1a4M JTAHHBIX; YCTAHABIMBATH MPUINHHO-

CJIE/ICTBEHHBIE CBSI3H.

Pa3nes 2. YpasHennus u HepaBeHCTBa ¢ 0/1HOii mepeMeHHOii — 20 4acoB.
Lenvie ypasnenus. /[pobuvie payuonanvuvie ypasuenus. Hepasencmea émopoii cmenenu ¢
00HOU nepemeHHoU. Memoo unmepsanos.

Heab: cucremMaTH3upoBaTh M OOOOUIMTH CBEIEHHS O PEIIEHWH LENbIX U JPOOHBIX
palMOHATILHBIX YPaBHEHUH ¢ OJJHOM MepeMeHHOH, c(hOpMUpPOBATh YMEHHUE peliaTh HepaBEHCTBA
Bugaax’ + bx + ¢ > 0w ax’ + bx + ¢ <0, rne a # 0.



B sT10#i Teme 3aBepiiaeTcs M3y4YEeHHE PallMOHAIBHBIX YPaBHEHUH C OJTHOW MepeMeHHon. B
CBSI3U C ATHM IPOBOAMTCS HEKOTOpOE 0000IIeHHEe U yriayOsieHHe CBEeIeHHH 00 ypaBHEHUSX.
BBoasTCS NOHATHA LIEIOr0 palliOHAIBHOIO YPABHEHUS U €r0 CTEICHU. YYallluecs 3HaKOMSTCS C
pELICHUEM YPaBHEHUN TPETbEM CTENEHUM M YETBEPTOM CTEIEHU C IOMOLIBIO PA3JIOKEHHs HaA
MHOKWTEIM U BBEIEHHUS BCIIOMOTAaTEJIbHOM IepeMeHHOW. MeTon pelmeHus ypaBHEHUH IyTeM
BBEJICHUS BCIIOMOI'aTEJIbHBIX NEPEMEHHBIX OYJET IIMPOKO MCIOJB30BaThCSA B JAJbHEHIIEM IPU
PELICHUH TPUTOHOMETPUYECKUX, JTOrapu(PMHUUECKUX U IPYTUX BUJIOB YPaBHEHHH.

Pacumpsrorcst cBeneHuss 0 pelieHud ApPOOHBIX pallMOHANbHBIX YpaBHEHHMM. Ywyamuecs
3HAKOMATCA ¢ HEKOTOPBIMU CIIELIMATIbHBIMUA IPUEMAMHU PEILEHUS TAKUX YPABHEHUH.

DopMHUpPOBaHHE YMEHUH PEIIATh HEPABEHCTBA BUJIA ax? + bx + ¢> 0um ax? + bx + ¢ < 0,
raea#0, OCYIIECTBISETCS C ONOPOM Ha cBeJeHHs O TIpaduke KBaJApPaTUYHOM (QyHKIUH
(HampaBleHME BeTBEH mapaboiyibl, €€ pPAaCIOJOKEHHE OTHOCHTEIbHO ocu Ox).Yuammmecs
3HAKOMATCA C METOJOM HHTEPBAJIOB, C IIOMOINBIO KOTOPOTO PEIIAIOTCS HECIIOXKHbIE
paloHaIbHbIE HEPABEHCTBA.

B pe3ynomame uzyuenusn 0annoii memul 00yuaomuiica 00J14cen
3HAMb/NOHUMAMD . TIOHATUS LIEJI0I0 PALIMOHAIIBHOTO YPaBHEHUS; CIIOCOObI pa3loKEeHUs
MHOIO4JIeHa Ha MHOXKUTEJIN; OTpeieieHue OMKBaApaTHOI 0, TpOOHO-pAIlHOHAIEHOTO
YPaBHEHUI; aJITOPUTM PELIEHUS IPpOOHO-pAIlMOHATIbHBIX YPAaBHEHMI; OIIPE/ICIIEHNE HEPAaBEHCTBA
2-01 CTETIICHU C OJTHOM TIEPEeMEHHOM; rpad)MUECKUI CIIOCO0 perieHUsI HEPaBEHCTB (AITOPHUTM);
METO]I UHTEPBAJIOB;
YMemb: ONPENEIIATh BU/Ibl YPAaBHEHMI; BIaIeTh pa3IMYHbIMU CIIOCOOaMU pa3IokKeHUs
MHOTOWJIEHa HA MHOXKUTEIN; TIPUMEHSTh JITOPHTM PEHICHUS IPOOHO-PAMOHATBHBIX
YPaBHEHHUH Ul UX PELICHHUS; OIPEEIIATh HEPABEHCTBA 2-01 CTEIIEHU C OJHOM NEpEMEHHOM;
NPUMEHSATH rpaUIecKuii CrIoco0 U UX PEIICHHS; TPUMEHSITh METO]] HHTEPBAJIOB.
Hcnonvzoeamsb npuodpemennvle 3HAHUA U YMEHUA 6 NPAKMUYECKOU 0eAMENbHOCHU U
NO6CEOHEBHOIl HCU3HU [UISI: PEIICHUS LEIbIX pAllMOHAIbHBIX, OMKBaIpaTHbBIX, JPOOHO-
palOHaIbHBIX YPABHEHU.

Yposenwv o6a3amenvnoii noozomosku 6vinycKHuUKa

1
e Pemite ypaBHEHHE — + > =1
X Xx+

e Pemmte HepaBeHCTBO 2X° +5x—3 > 0;

e Pemure HEpaBEHCTBO (2x - 3) (x + 4) <0.

YVI:
KoMmyHnkaTuBHbIE:
CrnymaTe U CIBIIATH APYT Apyra; MpeICcTaBIsITh KOHKPETHOE COJepKaHHe U cooOIIaTh €ro B
MMCbMEHHOW U YCTHOU opme.
PerynsiTuBHblie:
[IpuarMaTh TO3HABATENBHYIO II€JIb, COXPAHATH €€ TPH BBITOJIHCHUH YYEeOHBIX JICHCTBUH,
PEryIupoBaTh BECh MPOIIECC X BBIMOJTHEHUS U YETKO BBHITIOTHATH TPeOOBaHUS MO3HABATEIHHOU
3aJ1auH.
IHo3naBaTeabHbIE:
BrIBOIUTE ClieICTBUSI U3 MMEIOIIMXCS B YCJIOBUU 33Jla4ll JIAHHBIX; YCTAHABIMBATh MPUIMHHO-
CJIE/ICTBEHHBIE CBSI3H.

Pa3nen 3. Ypasuenns m HepaBeHcTBa ¢ JBYMs mepeMeHHBIMH — 24 uaca.
Ypasuenue c¢ osymsa nepemenuvimu u ezo epagux. Cucmemvl YpasHeHuti 6mopoi cmeneHu.
Pewenue 3a0au ¢ nomowwio cucmem ypasnenuu emopoiu cmenenu. Hepasencmea ¢ 06yms
NEPEMEHHbIMU U UX CUCNIEMDbL.

Hean: BbpaboTaTh yMEHHE peIIaTh MPOCTEHUINNE CHUCTEMBI, COJEp)KAIllhe YpaBHEHUE
BTOpOfI CTCIICHU C ABYMA IMCPCMCHHBIMU, U TCKCTOBBIC 3a/1a4i C ITIOMOIIBIO COCTABJICHUSA TAKUX
CHCTEM.



B nanHOil Teme 3aBepliaeTcsi M3YyYEHHE CHCTEM YPABHEHUM C JBYMsI TMEPEMEHHBIMM.
OCHOBHOE BHUMaHHUE YAEIAETCS CUCTEMaM, B KOTOPBIX OJHO U3 YpaBHEHMH IEPBON CTENEHH, a
apyroe BTOpoil. O3HaKOMJIEHHE YYalluxXxcs C MpUMEpaMu CHCTEM YPaBHEHHMH C JByMs
NEPEMEHHBIMH, B KOTOPBIX 00a YpaBHEHHUS BTOPOW CTENEHM, JODKHO OCYIIECTBIATHCSA C
JIOCTATOYHOM OCTOPOKHOCTBIO U OTPAHUYUBATHCS MPOCTEHIIMMU IPUMEPAMH.

[lpuBneueHre W3BECTHBIX YYalIUMCA TpaguUKOB TO3BOJSET TNPUBECTH TMPUMEPHI
rpaduueckoro peuieHusi cucreM ypaBHeHUU. C MOMOIIbIO IpadUyecKUX MPeCTaBICHUNH MOKHO
HarJISIIHO TIOKa3aTh YYalIUMCs, YTO CUCTEMBI JABYX YPaBHEHUM C JByMs MEPEMEHHBIMU BTOPOMU
CTENEHU MOT'YT UMETh OJHO, JBa, TPU, YETHIPE PEIICHUS UJIM HE UMETh PEIICHMII.

PazpaboranHbIii MaTeMaTHYECKUM ammapaT MO3BOJSET CYIIECTBEHHO PAaCIIMPUTh Kiacce
COJIepXKATENbHBIX TEKCTOBBIX 33/a4, PEIIAEMbIX C IOMOLIBIO CUCTEM YPaBHEHHUM.

W3y4eHne TeMbl 3aBEpILIAETCS] BBECHUEM IOHATUN HEPABEHCTBA C JBYMs IEPEMEHHBIMU U
CHUCTEMBbl HEPaBEHCTB C JIByMsl NepeMeHHbIMH. CBefeHHs O rpadukax ypaBHEHHH C JIBYMs
IIEPEMEHHBIMU HCIOJIB3YIOTCS MPU WJUTFOCTPALMU MHOXKECTB PELIEHU HEKOTOPBIX MPOCTEHIINX
HEPaBEHCTB C JBYMsI IEPEMEHHBIMU U UX CUCTEM.

B pe3ynomame uszyuenusn 0anHoi memol 00yuaOuuiica 001:4ceH
3HAMb/NOHUMAMb: ONIPENICTICHUE PEIICHHUS] YPABHEHMS C JABYMsS NEPEMEHHBIMH; OINPECICHUE
rpaduka ypaBHEHUS C ABYMs IMEPEMCHHBIMU; YTO 3HAYUT PEIINTHh CHCTEMY YpPaBHEHHI BTOPOU
CTEeNeHH, (AITOPUTM PEIICHHUS); ONMpPENEICHUE PEIICHUsS HEPAaBEHCTB C IBYMS IMEPEMEHHBIMHU;
pelIeHre CUCTEMbI HEPABEHCTBA C IByMsl IEPEMEHHbBIMU;
yMeTb:rpauuecku pemiarb CUCTEMbl YpPaBHEHH; MPUMEHSTh CIOCOO MOJCTAHOBKH; peEIIaTh
3aJa4d C TIOMOINBIO CHCTEM YpaBHEHHH BTOpPOW CTENeHH; rpaduieckd WILIFOCTPUPOBATH
MHOKECTBA PELICHUH HEKOTOPBIX CUCTEM HEPABEHCTB C ABYMS IEPEMEHHBIMHU U UX CUCTEM.
Hcnonb3oBath npuodpeTeHHbIe 3HAHUA M YMEHHUS B IPAKTHYECKOMH 1eSITeJIbHOCTH H
NMOBCEHEBHOM KM3HU/UJIS: PELICHUS YpPAaBHEHUH, CUCTEM YPaBHEHUH M CHUCTEM HEPABEHCTB C
JIBYMsI IIEPEMEHHBIMHU.
Yposenwv o6a3amenvnoii noocomosxu ¢vinycknuka
X+ y2 =10,

e Pemure cucremy ypaBHEHMI 5

x—y=2.

e 3anayva. JIBoe pabouux miroroBwin 74 neranu. [lepsrrit pabotan 74, a BTopoii-8 4.
N3BecTHO, 4TO MEepBBIA pabOYMii U3TOTOBIISI B Yac Ha 2 AeTaiau OOJbIIe BTOPOTO.

CKoJIbKO JeTajield B 4ac U3rOTOBIISUT KK bl pabounii?
YVI:
KoMmyHukaTuBHbIe:

[IpencTaBisiTh KOHKPETHOE CO/IEPKAHKE U COOOIIATh €ro B MUCHbMEHHOMN B YCTHOU (hopMme;
YMers (WM pa3BUBaTh CIOCOOHOCTH) C TOMOIIBIO BOMPOCOB JIOOBIBATH HEAOCTAOIIYIO
UH(OPMAILIHIO.

PerynsitTuBHbIe:
CraBuTh y4eOHYIO 3a/1a4y Ha OCHOBE COOTHECEHHS TOTO, YTO YK€ U3BECTHO, YCBOCHO, U TOTO,
YTO eI1€ HEU3BECTHO; CAMOCTOATEIHLHO (hOPMYITUPOBATH MO3HABATEIBHYIO 11€JTh U CTPOUTH
JEUCTBUS B COOTBETCTBHU C HEH.

Ilo3naBaTeabHbIE:
[TpoBoaKTH aHATM3 CLIOCOOOB pELICHUS 3a1ay.

Pa3nen 4. Apupmernueckasi n reomerpuyeckas nporpeccun — 17 uacos.
Apugpmemuueckasn u ceomempuvecxkas npozpeccuu. Popmynvl n-20 4ieHa u CyMmbl Nepewvix n
UJIEH06 npocpeccuu. beckoneyno y6blearou;aﬂ ceomempuvecKkas npocpeccusl.

He.m,: JaTh IIOHATHA 00 apH(I)MCTquCKOﬁ u FGOMeTqueCKOﬁ MPpOrpeCCUAgX KaK YUCIIOBBIX
[I0CJIENOBATEIBHOCTIX 0CO00r0 BUAA.

HpI/I HU3YUYCHUU TCMbl BBOJUTCA MOHATUC MOCICIOBATCIILHOCTU, PA3bACHIACTCA CMBICII
TEPMHHA «n-" 4JIeH IOCICI0OBATCIBbHOCTH, BBIpa6aTI)IBaeTC$I YMEHHUE HUCIIO0Jb30BaATh HHACKCHOC



o0o03HaueHue. ITH CBEJICHHSI HOCST BCIIOMOTaTENIbHBINA XapaKTep U MCIIOJIb3YOTCS ISl U3y4EeHUs
apru(MeTHUECKON U Te€OMETPUYECKON MPOTPECCHil.

Pabota ¢ ¢popmynaMu n-ro 4ieHa ¥ CyMMBbI IEPBBIX I YJICHOB IPOrPECCHil, TOMUMO CBOETO
OCHOBHOI'O HAa3HA4€HMs, II03BOJAET HEOJHOKPATHO BO3BPAIATHBCA K  BBIYHUCICHUAM,
TOKJECTBEHHBIM NIPEOOPA30BaHUSIM, PELICHUIO YPaBHEHUH, HEPABEHCTB, CUCTEM.

PaccmarpuBaroTcs XapaKTepHCTUYECKHUE CBOMCTBAa apH(PMETHUECKON M TeOMETPHUECKOM
IIPOrPECCU, YTO MO3BOJIIET PACIIUPUTD KPYT IIPeIaraeMsplx 3a1ad.

B pezynomame usyuenus 0annoii memol 00y4arOujuiica 00a4ceH 3HAmMb/NOHUMANMD
MOHSTHE MTOCIEA0BATEIBHOCTH; CMBICI IIOHATHUS «II-i» YJIEH MTOCIEJ0BATEIbHOCTH; OIPECIICHNE
apuMETHUECKON M TeOMETPUYECKONW MPOTrPEcCHUil; OINpeneleHre Pa3HOCTH apuPMETHICCKON
IPOTPECCUU U 3HAMEHATessl TeOMEeTPUYECKOl nporpeccuii; (opMyJsibl I-r0 WieHa U CyMMBI I —
YJICHOB apU()METHUECKON U TE€OMETPUIECKOI
MIPOTPECCH; XapaKTEPUCTUKA CBOMCTBA aprU(METHUECKON U TEOMETPUUCCKON ITPOTPECCHIA;
yMeThb. HCIIOJIb30BaTh UHACKCHOE 0003HAUEHHE; IPUMEHATh (POPMYJIBI II-TO WIEHA U CyMMBI II-
YJICHOB apu(METHUECKON U T€OMETPUYECKON MPOrPeCCHid /UIsl BBINOJIHEHHS YIPAXKHEHUH.
Hcnonb3oBath npuodpeTeHHble 3HAHMA W YMEHHMS B NPAKTHYeCKOH JeATeJbHOCTH U
NOBCEHEBHOM MKU3HM: I PELICHMS 3a/1a4.
Yposenwv o6a3amenvnoii noocomoexu evinycknuka

o S[Bnserca nu JaHHass 9ucCjioBas I1OCJICI0BATCIBbHOCTD apH(bMeTH‘IeCKOﬁ

mporpeccueii: a)—5;-3;—1; 1;....; 6) 25;15;10;...; 6) 3; 6;12;...7

o SIBnsercsa nu JaHHasA 4YHUCJIIOBas IMOCICAOBATCIIBHOCTD FeOMeTpI/I‘IeCKOﬁ

mporpeccueii: a)—35; 5;,—5; 5;....; 6) 25,5 % 6) 3;6;12;...7

e Hajinure cyMMy IIECTH MEPBBIX YIECHOB

a) apudMeTHIecKoii mporpeccu, eciu a, =5, d =4;

o 1
8) TeOMETPUYECKOH Tporpeccuy, ecinu b, =1, g = ~3
YVA
KoMmmyHunkaTuBHbIC:

OOMeHMBaTbhCSl MHEHUSIMHU, TIOHUMATh MO3ULMIO0 NAapTHEPA, B TOM UUCIIE U OTJIIMYHYIO OT CBOEH;
3aJaBaTh BONPOCHI, CIyIIaTh MU OTBEYaTh Ha BOMPOCHI JIPYTUX, (hOPMYyJIHpPOBATh COOCTBEHHBIE
MBICJIH, BBICKA3bIBaTh U OOOCHOBBIBATh CBOIO TOUKY 3PEHUS.

PerynsstuBHbIe:
[InanupoBath (B COTPYJHHUYECTBE C YUMTEIEM M OJHOKJIACCHUKAMH WM CaMOCTOSTEIbHO)
HEoOXo/MMble JEUCTBUS, ONepaluy, AEHCTBOBATh MO IUIaHY; CaMOCTOSATENbHO IJIAHUPOBAThH
HE0OXO0UMBbIE JEMCTBUS, ONIEpaLIUU.

Ilo3HaBaTeJIbHBIC:
AHanu3upoBaTh YCIOBHS W TpeOOBaHUS 3aJauyd; MPOBOAMUTH aHAIU3 CHOCOOOB pEIICHHS
3aga4yu ¢ TOYKHN 3peHI/I$[ ux paHI/IOHaJ'II/ISaL[I/II/I U DKOHOMHWYHOCTH.

Pa3ieu 5. DiemenTs KoMOMHATOPUKY U Teopuu BeposiTHOCTel — 17 4acos.
KOM5uHam0pHoe npaesujo YMHOOIHCEHUAL. HepecmaHOGKu, pasmeuierust, couemaHusl.
Omuocumenvuas yacmoma u 6EPOAMHOCNIb CﬂyllaﬁHOZO C06blmuﬂ.

Heﬂl): O3HAKOMHUTH Y4YalIUXCsA C IMOHATHUAMU NEPECTAHOBKH, PAa3MCIICHUA, COUCTAHUA H
COOTBCTCTBYHOIIIUMHA (I)OpMyJIaMI/I JJIId 1IoAcCYC€Ta MX 4YucljIa, BBCCTH IIOHATHUA OTHOCUTEJIHLHOU
Y4aCTOTHI U BEPOATHOCTHU CITyYalHOTO COOBITHSL.

I/I3yquHe TEMbl HAYMHACTCA C PCIICHHUA 3a/la4, B KOTOPBIX TpCGyCTC}I COCTaBUThL TC HUIIN
HUHBIC KOM6I/IHaHI/H/I DJIEMCHTOB U IMOACYHUTATh UX YUCIIO. Pa3nacusercs KOM6I/IHaTOpHoe IMpaBUJIO



YMHOXXEHUS, KOTOPOE UCIONb3YeTCsl B JaJIbHEHIEM NP BbIBOJE (GOPMYJ s MOACYETA YUCIA
MEPECTAHOBOK, Pa3MEIICHUN U COYETaHHM.

[Ipy u3yuyeHMM AaHHOrO Marepuana HeoOXOIUMO OOpaTUTh BHHUMAaHHME YYalUXCs Ha
pas3in4me MOHATUH «Pa3MEIICHUE» U «COUETaHUe», CHOPMHUPOBATH Y HUX YMEHHUE OIPEICIIATh, O
KaKoM BHJIe KOMOMHALMI UJIeT peub B 3ajaye.

B naHHOM TeMe ywamuecs 3HAKOMATCS C HA4dalbHBIMU CBEICHMSIMH H3 TEOPHUH
BEPOSTHOCTEH. BBOIATCS NOHATHS «ciy4yailHOE COOBITHE», «OTHOCUTENbHAs 4YacTOTay,
«BEPOATHOCTh CIy4alHOTO cOOBITHS». PaccMaTpuBarOTCS CTaTUCTHUYECKHH W KIIACCHYECKUH
HOJXO/bl K OIPEICIICHUI0 BEPOSITHOCTH Cily4ailHOro coObITus. BakHo oOpaTuTh BHUMaHHE
YYalUXCs Ha TO, YTO KIACCUYECKOE OIPEACIICHUE BEPOSTHOCTH MOYKHO NPUMEHSATH TOJBKO K
TaKUM MOJEJISIM pealibHbIX COOBITUH, B KOTOPBIX BCE UCXO/IbI SIBJISIFOTCS PABHOBO3MOXKHBIMH.

B pezynomame usyuenus 0annoii memol 00y4arOuyuiica 00134CeH 3HAMb/NOHUMAMY '
KOMOMHATOPHOE MPaBUJIO YMHOXKEHUS; OIIPE/Ie/ICHHE IePECTAHOBOK,

pa3MeleHHI, COUeTaHHIi; TTOHATHS OTHOIIEHUH YacTOThI U BEPOATHOCTU CIYyYalHOTO COOBITHUS;
dbopMyIIbl IS IO/ICUETA UX YUCIIA; IOHITUS «CITydaiiHOe COOBITHE», «OTHOCUTEIbHAS YaCTOTay,
«BEPOSITHOCTh CIIy4aliHOTO COOBITUSY;

yMemp: pa3nMyaTh IOHATUSA «Pa3MELICHHE» M «COYETAaHUA»; OIPENEIsTh O KakoOM BHJIE
KOMOWHAIMI UIET pedub B 3a/la4ax; pelaTh 3aJadd, B KOTOPBIX TPeOyeTCsl COCTABIATh T€ WU
UHbIe KOMOMHAIMK 3JEMEHTOB M MOACYUTATh WX YUCIIO; BBIYUCIATH BEPOATHOCTh CIy4allHOTO
COOBITHSI TP KJIACCUYECKOM MOAXO/IE.

Hcnonv3zoeamsv npuodpemennvle 3HAHUA U YMEHUA 6 NPAKMUYECKOU OeAmenbHOCmu U
N06CEOHEeBHOIl Hcu3Hu JUTS: PElIeHNsI KOMOMHATOPHBIX 3a1au.

Yposenwv o6a3amenvnoii noocomoexu evinycknuka

e CKOJBKUMH CHOCO0AMM MOTYT Pa3MECTUThCsS 6 UelOBEK B CaJloOHE aBTOOyca Ha ILECTH
¢BOOOIHBIX MecTax?

e (CKOJBKO TPEX3HAaUHbBIX YHCEJ, B KOTOPBIX HET OJIMHAKOBBIX LIU(P, MOKHO COCTABUThH U3
uudp 1, 2, 3,4, 5?

e U3 12 ujeHOB TypUCTHHYECKOW TpYyNIbl HAIO BBIOpATh TpeX AEKYpPHBIX. CKOIbKUMU
crioco0amMH MOKHO CZIeTIaTh TaKoi BbIOOp?

e KakoBa BepOsATHOCTb TOT0, YTO HpU OpOCAHUM HUIpalbHOro KyOuKa BeINaaer Oonee 4
OYKOB?

Yya
KoMmmyHunkaTuBHbIC:

VYcranaBnuBath palOoune OTHOWIEHUS; 3(PPEKTUBHO COTPYIHUYATh M  CIHOCOOCTBOBATH
IPOAYKTHUBHON KOOIIEpALUH.

PerynsitTuBHbIe:
CocTaBiATh IUTaH M IOCJIEN0BATEIBHOCTh JEHCTBUI; BHOCUTH KOPPEKTHBBI U JONOJHEHUS B
COCTaBJICHHBIE TUIaHBI.

Ilo3naBarenbHbIC:
Bri6upate Hanbonee 3¢ ¢dekTuBHbIE CIOCOOBI PEIICHUS 3a/1a4ll B 3aBUCUMOCTH OT KOHKPETHBIX
YCIOBUH; TPOBOJAUTH aHaJIM3 CHOCOOOB pelIeHHWs 3a7ay; BOCCTAHABIMBATH IPEIMETHYIO
CUTYallMI0, OMMMCAHHYIO B 3ajiaue, MyTéM nepedopMynrpoBaHusi, U300pakaTh Ha CXEME TOJIBKO
CYUIECTBEHHYI0 MH(OpMaIuio; aHAIU3UPOBaTh OOBEKT, BBLAEISS  CYILIECTBEHHBIE U
HECYIIIECTBEHHbIE TIPU3HAKH.

Pa3nen 6. Mosropenne. O6o6menne u cucreMaTH3amus — 25 4acoB. Yucia u
sviuucieHus. Bovipascenus u npeobpazosanus. Ypasuenus u vepagencmea. QyHxkyuu.
Hean: moBTOpEeHnEe, 0000IICHNE U CHCTEeMAaTH3allUs 3HAHUH, YMEHUN U HABBIKOB 32 KYypC aJIreOpbl

7- 9 ximaccos. [Toaroroska x OI'D.
YV



KomMmyHukaTuBHbBIE:
ApPryMEHTHPOBATh CBOIO TOUYKY 3PEHHUS, CIIOPUTHh U OTCTAMBATh CBOIO TO3HIIMIO HEBPAXKICOHBIM
JUIsL ONIIOHEHTOB OOpa30M; pa3BUBAaTh YMEHHS WHTETPUPOBATHCS B TPYIIYy CBEPCTHUKOB U
CTPOUTH MPOJAYKTUBHOE B3aUMOJICHCTBUE CO CBEPCTHUKAMHU U B3POCIIBIMH.

PeryasitTuBHbie:
BrHocuTh HEOOXOIMMBIC IOMOJHEHUS W KOPPEKTHUBBI B IJIAaH M CIOCOO ACHCTBHS B Cllydae
pacxXoKJIeHUs ATAaJOHA, PeaJIbHOTO JEHCTBUS U €r0 pe3yJibTaTa.
Ilo3naBaTenbHbIE:

Ocy1ecTBISATh CpaBHEHUE U KJIACCU(DUKALIUIO 110 33JaHHBIM KPUTEPHSIM.

TemaTuyeckoe NIaHMPOBaAHUE
9 kaacc (136 yacoB)

Ne n/mt HaumenoBanue temsl Kon-Bo KoHnTposbHble
4acoB paboTHI
1 KBanpatuunas ¢pyHKIUs 29 2
2 YpaBHEHMS U HEPABEHCTBA C OJHOMN 20 1
MepEMEHHON
3 YpaBHEHHUsI U HEPABEHCTBA C IBYMs 24 1




NCPCMCHHBIMU

[Iporpeccun 17

DJIeMEHTBl KOMOMHATOPUKHU U 17
TEOPHUH BEPOATHOCTEH

[ToBTOpEeHME 29

Utoro 136




