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l. IHosicHuTebHAS 3anUCKA
Pabouas mporpamma paccuntana Ha 68 yacoB — 2 yaca B HEJIEIIO.

Co3HaTenbHOE OBJIAZICHUE YYAIIMMUCS CUCTEMOH anreOpanyecKuxX 3HAHWA M yMEHH
HEOO0X0MMO B IOBCEJHEBHON XHU3HHM AJIS M3YYEHHUS CMEXKHBIX TUCHMIUIMH M HPOJOJIKEHUS
o0OpazoBaHusl.

[TpakTHyeckas 3HAUUMOCTB HMIKOJIBHOTO Kypca ajire0Opbl 00yCIIOBIEHA TEM, YTO €€ 00bEKTOM
SIBIISIIOTCSI KOJIMUECTBEHHBIE OTHOILIEHHS JIEHCTBUTEIBHOTO MHUPA, MPOCTPAHCTBEHHBIE (DOPMBI.
MaremaTtnueckasi OJAroTOBKa HEOOX0AMMa Ui IOHUMAHUS NIPUHLUIIOB YCTPOMCTBA U UCHIOJb-
30BaHUSI COBPEMEHHOM TEXHUKH, BOCIPHUATHS HAYYHBIX M TEXHUYECKMX IIOHATUH U UICH.
Maremaruka sSBISETCs A3bIKOM HAayKU U TeXHUKHU. C €€ MOMOIIBIO MOJEIUPYIOTCS U U3Y4Yar0TCs
SBJICHUS U IPOLECCHI, IPOUCXOIALINE B IIPUPOE.

Apudmeruka, anredpa U reoMeTpus ABISAETCA OJHUM U3 ONOPHBIX IMPEIMETOB OCHOBHOM
IIKOJIBI: OHA OOECTIeYMBAET U3YUYCHUE JPYTUX JAUCIUILIUH. B mepByro odepenb 3T0 OTHOCUTCS K
IpeaMeTaM €CTECTBEHHOHAyYHOro LUKJIa, B 4YaCTHOCTH K (u3uke. Pa3BuTHe JI0ruyeckoro
MBIIICHUS yYalXCsl IPH 00Y4eHUU MaTeMaTHKe, alredpe, FreOMETPHH CIIOCOOCTBYET YCBOCHHUIO
IOpEeIMETOB TyMaHUTapHOro uukia. IlpakTudyeckue yMmMeHHMsT M HaBBIKM apU(PMETHYECKOTO,
anreOpanyeckoro H  TEOMETPUYECKOTO  XapakTepa HEOOXOIUMBI Ui  TPYAOBOH U
npodeccOHaIBHON MOATOTOBKY IIKOJIBHUKOB.

Pasutre y ydammxcs IpaBUIIBHBIX IIPEACTABICHUM O CYHIHOCTHM M IIPOUCXO0KICHHUH
apu(MeTHUeCKUX, alnredpanyeckux U reoMeTpUUECKUX a0CTpaKIii, COOTHOIIEHUH PEalbHOI0 U
UJICAIBHOI0, XapaKTepe OTPAKEHHSI MATEMATUYECKOM HAYKOW SIBJICHHH U IIPOLECCOB PEAIBHOIO
MHpa, MECTE aJIreOpbl U FTEOMETPUN B CUCTEME HAayK M POJIM MAaTEMAaTHYECKOTO MOJIEIMPOBAHUS B
HAayYHOM IIO3HAaHUM U B IPAKTHKE CIOCOOCTBYET (POPMUPOBAHHIO HAYYHOTO MHUPOBO33PEHUS
yyalluxcsi M KauyecTB MbBIIUICHHUsS, HEOOXOOUMBIX JJI aJalTaldd B COBPEMEHHOM
MH(OPMaLIOHHOM OOLIECTBE.

Tpebyss OT yuamuxcsi yMCTBEHHBIX M BOJIEBBIX YCHJIMH, KOHLEHTpalUW BHUMaHUS,
AKTUBHOCTH BOOOpa)XKEHHWS, MaTeMaTHKa pPAa3BUBACT HPABCTBEHHBIE YEPTHI JIMYHOCTHU
(HaCTOMYMBOCTb,  LIE€JICYCTPEMJICHHOCTb, TBOPYECKYIO aKTUBHOCTb, CaMOCTOSTEJIbHOCTb,
OTBETCTBEHHOCTb, TPYAOJIIOOME, IUCHUIUIMHY W KPUTHUYHOCTb MBIIJICHUS) U yMEHHUE
apryMEHTHPOBAHO OTCTaWBaTh CBOU B3IJIA/bI M YOEXKIEHUs, a TaKKe CIOCOOHOCTh NPUHUMATH
CaMOCTOSITENIbHBIE pelIeHNs. AKTUBHOE MCIIOJIB30BAaHUE M PEIICHHE TEKCTOBBIX 3a/1a4 Ha BCEX
aTanax y4yeOHOro Mmpouecca pa3BUBaOT TBOPUECKHUE CIIOCOOHOCTH IIIKOJIBHUKOB.

N3ydyeHre MaTeMaTHKHU MO3BOJIsIET GOPMUPOBATH YMEHHSI M HaBBIKM YMCTBEHHOI'O TpyAa:
IUIAaHUPOBaHUE CBOEW pPabOThl, MOUCK PALMOHANBHBIX MyTed €€ BBINOJHEHMS, KPUTHYECKYIO
OLICHKY pPe3yJIbTaTOB. B mponecce u3ydeHHs MaT€MaTHKU IIKOJIBHUKH Y4aTcsl M3JlaraTb CBOU
MBICJIH SICHO U MCUEPIIBIBAIOIIIE, TAKOHUYHO U EMKO, TPHOOPETAIOT HABBIKM YETKOT 0, aKKYPaTHOTO
Y TPAMOTHOTO BBITTOJTHEHUSI MATEMATHYECKUX 3aITUCEH. Bakueiiielt 3amaueit
LIKOJIBHOTO Kypca MaT€MaTUKHU SIBISIETCA Pa3BUTHE JIOTHUECKOTO MBIIUIEHUs ydamuxcs. Camn
OOBEKThl MaTeMaTUYECKUX YMO3AKIOYEHWM M TpUHATBIE B MaTeMaTHKE IMpaBWila UX
KOHCTPYUPOBAHMs CIIOCOOCTBYIOT (DOPMUPOBAHHIO yMEHHII OOOCHOBBIBaTH U JIOKa3bIBaTh
CYXKJICHHUsI, NTPUBOJUTh YETKUE ONPEICICHUS, PAa3BUBAIOT JIOTMYECKYH) HHTYMIIMIO, KPAaTKO M
HarJIsJHO PACKPBIBAIOT MEXAHU3M JIOTUYECKUX NTOCTPOCHUM U y4yaT UX NpuMeHeHuto. [loka3piBas
BHYTPEHHIOIO TAPMOHHUIO MaTeMaTUKH, (OpMUpYsI TOHUMaHUE KPacoThl U U3AIIECTBA MaTeMaTH -
YECKUX PaCCyKICHHUM, MAaTEMaTUKA BHOCUT 3HAUYMTEIIbHBIA BKJIAJ B 3CTETHUYECKOE BOCIIUTaHUE
YYAIIHXCS.

BxiroueHue MIKOJBHUKOB B IIPOLIECC AKTMBHOI'O YCBOEHHUs TPAJAULMOHHBIX HApOJIHBIX
3HAHUW U YMEHHUH UJET YePe3 UCMOJIb30BAaHUE HAa YPOKAX MaTEpPUAIIOB:

-OypsTCKOTO (OIBKIOPA;

-Xy/I0’KECTBEHHBIX TEKCTOB NUCATENEeN bypsATHH, CTaTUCTUYECKUX JaHHBIX;

-MY3€MHBIX MaTE€pPUAJIOB;

-TpaJulii HAPOIHBIX MPA3IHUKOB;



-propst 1 paynsl BypsiTin; HapOIHBIX IPOMBICTIOB;

-3THOJIOTMHU U 3THOrpaduu bypsaruu.

Opranuzanus TBOPYECKO-TIONCKOBON IEATETLHOCTH yUAIIUXCs B 00JIACTH PETHOHAIBHOTO U
MECTHOTI'0 KpaeBeIeH!s M03BOJIET HE TOJBKO CYLIECTBEHHO PaCIIMPUTh KPYro3op y4aluxcs, Ho
U COBEPIICHCTBOBaTb BCE KOMIIOHEHTHI JIMYHOCTHOW CTPYKTYpHl (HampaBIeHHOCTH,
BbIp@)KaIOUIeNcss B MOTPEOHOCTX, HHTEpecax, yOKIECHUAX, CIIOCOOHOCTSX, JapOBaHUs, BOJIIO,
HPABCTBEHHbIE KAYECTBA YUECHHUKA).

Legb uCHOAB30BaHUSI MaTepuala HALUOHAJIbHO-PErMOHAJBHOIO KOMIIOHEHTA:
(dbopMHpOBaHUE ETOCTHBIX 3HAHUH O POAHOM Kpae, pa3BUTHE TBOPUECKUX U MCCIIEOBATEIBCKUX
YMEHUH, BOCIIMTAaHUE JIIOOBU U YBAKEHHSI K UICTOPUUECKOMY U JIUTEPATYpPHOMY HACIEIUI0 MaJIOH
POIMHBI Ha yPOKAaX MAaTEMaTHUKH, MPUOOIICHHWE MOAPACTAIOLIETO MOKOJCHHUS K HAIlMOHAIBHOM
KYJBTYpE, TYXOBHBIM M HPABCTBEHHO-ITMUECKUM ILIEHHOCTSAM CBOEr0 Hapojaa, (GopMHUpOBaHHE
MHTEpeca K KyJIbType U UCTOPUU CBOETO HApoJa Ha yPOKAaX MaTEMAaTHUKH.

[Tpr n3ydyeHuM MaTeMaTHKH HALMOHAJIbHO — PErMOHAIBHBIM KOMIIOHEHT BKIIIOYAeTCs B
3aJaHHS npu
U3YYEHHUH CIIETYIOLUX TEM:

1. Maremaruyeckasi MOJEIb.

2. 3agauyy Ha COCTaBJIEHUE YPAaBHEHUH.

[Tpumep: Kykymka npuneraer Ha baiikan B Mae, a yneraer B ceHTAOpe . CKOJIIBKO MecsIIeB
OHa >)KMBET B Hallel MECTHOCTU?

1. OO0masi xapakTepuCTHKA y4eOHOr0 mpeaMera

B kypce anreOpsl 7 Ki1acca MOXHO BBIICIUTH CIEAYIOIINE OCHOBHBIE COZAEpKaTeIbHBIC
TMHAK: apupMeTHKa, anredpa, GyHKINU.

Copnepxanue TMHUNA «ApUPMETHKa» CIYXKUT (yHIaMEHTOM sl aJbHEHIIEro U3y4eHUs
yYalIUMHUCSl MaTeMaTUKU M CMEXHBIX JUCUUIUIMH, CIIOCOOCTBYET pAa3BUTUIO HE TOJBKO
BBIYUCIIUTENbHBIX HABBIKOB, HO M JIOTMYECKOT'O MBIIUICHUS, (HOPMUPOBAHUIO yMEHUS
M0JIb30BAThCS AJITOPUTMAMH, CIIOCOOCTBYET Pa3BUTHIO YMEHHH IJIaHUPOBATh U OCYILECTBISATH
JIeSITeIbHOCTh, HAINPABJICHHYIO Ha peIleHHe 3ajad, a TaKkKe MPUOOPETEHUIO MPaKTHUECKUX
HaBBIKOB, HEOOXO/IMMBIX B ITOBCEIHEBHOM JKU3HHU.

Conepxanne JMHUM  «Anaredbpa» crmocoOCcTByeT (OPMHUPOBAHUIO Yy  ydalluxcs
MaTeMaTU4YEeCKOT0 arnmnapara /i peleHus 3aJa4 U3 pa3/ielioB MaTEMATUKHU, CMEXHBIX ITPEIMETOB
U OKpY’Kalollel pealbHOCTH. SI3bIK aareOpsl MoAYepKHUBaET 3HAUCHNE MATEMAaTHUKH KaK s3bIKa JJIs
MOCTPOEHUS MaTEMaTHUECKUX MOJIEJIEN TPOLIECCOB U SIBJICHUI peanbHOr0 MUpPA.

Pa3zBuTHe anropuTMHYECKOrO MBIIIIEHUS, HEOOXOAUMOro, B YaCTHOCTH, JUIS OCBOCHMS
Kypca MH(QOpPMATHKH, U OBJIAJICHUE HABBIKAMH JEIYKTUBHBIX PACCYXACHHUM TaKXKe SBISIOTCS
3agayaMu u3ydeHus: anreOpsl. IIpeoOpa3oBaHue CHUMBOJBHBIX (POPM BHOCUT cHenu(puIecKuit
BKJIaJ] B pa3BUTHE BOOOPaKEHUS ydalIUXcs, UX CIIOCOOHOCTEN K MaTeMaTH4YeCKOMY TBOPYECTBY.
B ocHOBHOII 1IKOJIE MaTepual rpyNnUpyeTcs BOKPYT PAllUOHAIBHBIX BBIPAKEHUI.

Copnepxanue pazznena «OyHKIMHM» HalEJIeHO HA MOJyYeHHE HIKOJbHUKAMH KOHKPETHBIX
3HaHMHA O (DYHKIMU KaK BaKHEWIEH MaTeMaTHYeCKOW MOJENH Jisi OMHCAHUS W HCCIEIOBaHUS
pa3zHo00pa3HbIX MpoleccoB. M3yuenue 3Toro mMatepuaina crnocoOCTBYET Pa3BUTHIO Y y4aIIUXCs
YMEHHsI HUCIOJB30BaTh pa3NUYHbIE S3BIKM MaTeMaTUKH (CIIOBECHBIM, CHUMBOJIHYECKHIA,
rpagu4ecKuii), BHOCUT BKJIaJl B JOPMUPOBAHUE TIPEACTABICHHUH O POJIM MATEMATHKH B Pa3BUTUHU
LUMBWIA3AIUU U KYJIbTYPBI.



Sagauun:

- OBJAQJCHHE CHCTEMOW MaTEMaTHYECKUX 3HAHUW W YMEHUH, HEOOXOJAUMBIX ISt
MPUMEHEHHUS B MPAKTUYECKOM JIEATENbHOCTH, U3YUCHUH CMEXKHBIX JUCLUIIINH,

- HWHTEJUICKTyaJIbHOE pa3BUTHE, (POPMHUPOBAHHWE KAYECTB JIMYHOCTH, HEOOXOIMMBIX
YeJIOBEKY JIJIsl TOJIHOIEHHOM KM3HU B COBPEMEHHOM OOIIECTBE, CBOMCTBEHHBIX MAaTEMATUUECKOM
JIEATEIIbHOCTU: SCHOCTM M TOYHOCTH MBICIM, HWHTYULHH, JIOTUYECKOTO  MBIILJICHHUS,
MPOCTPAHCTBEHHBIX MPECTABICHUN, CIOCOOHOCTH K MPEOI0JICHUIO TPYAHOCTEH;

- (hopMupoBaHUE TIPEACTABICHUA 00 HAESIX W METOJAaX MAaTEMaTHKH KaK YHUBEPCAIbHOTO
A3bIKa HAYKH M TEXHUKH, CPEACTBA M MOJCIMPOBAHUS SBJICHHH MU MPOILIECCOB, YCTOMYUBOIO
HWHTEpeca K MPEIMETY;

- BOCIHUTaHUE KYJIbTYpPhl JIMYHOCTH, OTHOIICHHS K MAaTeMaTHKe KaKk K YacTu
00111e4YeI0BEUeCKOM KYIbTYPhI, HTPAIOIei 0COOYI0 POJIb B OOIIIECTBEHHOM Pa3BUTHH;

- BBISIBJICHHE U (DOPMHUPOBAHHE MATEMATHYECKUX U TBOPUYECKUX CITIOCOOHOCTEH.

I1l. Onucanme Mecta y4yeOHOro mnpeamera B yueOHOM IIaHe

Pabouas mporpamma it 7 Kitacca paccuMTaHa Ha 2 4yaca B HeJeNlro 1o anredpe u 2 Jaca B
HEZIEIIo M0 reoMeTpHH, 001Ut 00bem 136 vacos. Mtoro Ha anredpy 68 yacos.

V. JInyHOCTHBIE, MeTaNlpeIMeTHbIE U NPeMeTHbIE Pe3yJIbTATHI 0CBOEHHS
KOHKPETHOr0 Y4eOHOro mnpeaMera, Kypca

[Iporpamma mMo3BOJISIET TOOWMBATHCS CIEAYIOMIMX DPE3YJIbTATOB OCBOCHUS 00pa30BaTENIbHON
IPOrpaMMbl OCHOBHOT'O 00IIIEr0 00pa30BaHUS:

JIMYHOCTHBIC:

1) OTBETCTBEHHOTO OTHOIICHHS K YYCHHIO, TOTOBHOCTH U CIIOCOOHOCTH OOYYarolInXcsi K
CaMOpPa3BUTHIO M CAMOOOPA30BAaHNIO Ha OCHOBE MOTHUBALIMH K OOYYCHUIO U ITO3HAHHMIO;

2) hbopMupOBaHKs KOMMYHHKATHBHOW KOMIIETCHTHOCTH B OOLICHHU U COTPYIHUYECTBE CO
CBEpPCTHHKAMM, CTapIIMMHU M MIAIIIMMHU B 0OOpa30BaTeIbHOM, Yy4eOHO-HMCCIIEI0BaTENbCKOM,
TBOPUYECKOHN U IPYIMX BUIAX JNEATEIBHOCTH;

3) yMeHus SICHO, TOYHO, FPAMOTHO M3JIaraTh CBOM MBICIH B YCTHON M MHUCHMEHHOU PEYH,
IIOHUMAaTh CMBICJI IIOCTABJICHHOM 3aJ1ayy, BBICTpAaUBaTh apryMEHTALUIO, IPUBOJUTH IIPUMEPHI U
KOHTPIPUMEDPBI;

4) mepBOHAYAILHOTO MPEJCTABICHHUS O MAaTEMAaTHYECKON HayKe Kak cepe ueioBeuecKo
JeATeTLHOCTH, 00 dTamax e€ pa3BUTHsI, O €€ 3HAYUMOCTH I Pa3BUTHS ITUBUIN3AIINH,

5) KPUTHYHOCTH MBIIIJICHHUA, YMCHHA pacCiio3HaBaThb JJOTHYCCKH HCKOPPCKTHBIC
BBICKA3bIBAHUSA, OTJIMYATE TUIIOTE3Y OT (1)aKTa;

6) KpeaTUBHOCTH MBINUICHUS,, WHUIIMATUBBI, HAXOAYUBOCTH, AKTUBHOCTH IpPH PEIICHUU
apupMeTUIECKHX 3a/1a4;



7) yMEHUS KOHTPOJIMPOBATh TIPOLECC M  PE3yJbTaT Y4eOHOH MareMaTU4ecKou
JeATEIbHOCTH;

8) dopmupoBaHHs CIOCOOHOCTH K SMOIMOHAIBHOMY BOCHPHUSATHIO MaTEeMaTHYCCKHX
00BEKTOB, 3aj1a4, PEIICHHUH, PACCYKICHUH;

MCTAIMPCAMCTHBIC!

1) cIOCOOHOCTH CaMOCTOSITENILHO TUIAHUPOBATH AJIbTEPHATHBHBIC ITYyTH JIOCTUIKCHUS IIETICH,
OCO3HAHHO BBIOMpATh HanOoee 3P PEeKTUBHBIC CTIOCOOBI pElIeHUs YUYEeOHBIX U MO3HABATEIBHBIX
3ajay;

2) yMEHHUsI OCYLIECTBIIATH KOHTPOJIb 110 00pa3y U BHOCUTh HEOOXOIMMbIE KOPPEKTUBBI;

3) crnocoOHOCTH aJeKBAaTHO OIICHMBATh MPABWJIBHOCTh WM OIIMOOYHOCTH BBIMOJIHEHHUS
yaeOHOM 3a/1auu, €€ 00BEKTUBHYIO TPYAHOCTh U COOCTBEHHBIE BO3MOXKHOCTHU €€ PEIICHMUS;

4) YMCHHA YCTAaHABJIMBATHL IPUUYUHHO-CICACTBCHHBIC CBsA3U; CTPOUTH JIOTHYCCKUC
PaCCyXACHHUA, YMO3AKIIOUCHU A (I/IHIIYKTI/IBHI)IG, ACAYKTHUBHBIC U 110 aHaJIOFI/II/I) " BbBIBOJbI,

5) YMCHUA CO31aBaTh, IIPUMCHATD U Hp606p330BLIBaTL 3HAaKOBOCUMBOJIMYCCKHUEC CPCACTBA,
MOZACIIN U CXEMBI JJId pCUHICHUA yT-Ie6HI>IX 1 IO3HAaBaTCJIBHBIX 3a1a4;

6) pa3BUTHUSA CIIOCOOHOCTH OpPraHU30BbIBATH Y4€OHOE COTPYAHHYECTBO U COBMECTHYIO
JESTENIbHOCTh C YUUTEJIEM U CBEPCTHUKAMMU: ONPEAEIATh 11U, paclpeaeaTh GYyHKIUU U poJin
YYaCTHHUKOB, B3aMMOJIEHCTBOBaTh U HAXOJUTh 0OIIME crocoObl paboThl; yMeHHUs paboTaTh B
rpynme: HaXoAUTh 00llee PEeIeHHE U pa3peliaTh KOH(IUKTHI HA OCHOBE COIIACOBAHMSI MO3ULIUN
U yuéTa MHTEPECOB; CIyIIaTh NapTHEPA; GOpPMyIUpOBaTh, ApIryMEHTUPOBATh U OTCTAUBAaTh CBOE
MHEHHUE;

7) dopmupoBaHus y4eOHOW U OOIIETONH30BATENHLCKON KOMIIETEHTHOCTH B OOJACTH
MCIOJIb30BaHUsl MH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TexHosorui (MKT-komnereHTHOCTH);

8) NEPBOHAYAJILHOTO IMIPEACTABIICHUA 00 naciax M 0 METoJaX MAaTCMATUKH KakK 00
YHUBCPCAJIBHOM A3bIKC HAYKHW U TCXHUKU,

9) pa3BUTHS CIIOCOOHOCTH BUIETh MAaTeMaTHYECKYIO 3a7ady B APYTUX AWCIMILIAHAX, B
OKpYKarOIIeH )KU3HMU;

10) ymeHHs HaXOAuUTh B PA3JIMYHBIX HMCTOYHUKAX HHGPOpPMALHIO, HEOOXOAUMYIO IS
pellleHusT MaTeMaTU4YecKuX MpoOsieM, M MpeAcTaBiIsaTh €€ B IMOHATHOW (opme; NpUHUMATH
pellIeHNEe B YCIOBUAX HEMOJIHON U N30BITOYHOM, TOUHOW U BEPOSATHOCTHON MH(POPMALIUY;

11) ymeHus mOHUMATh U UCIIOJIL30BAaTh MAaTEMAaTUYECKUE CPEACTBA HAMIISIHOCTH (PUCYHKH,
YEepTEXKH, CXEMBI U JIP.) AJI WILTIOCTPALMK, UHTEPIIPETALINN, apTyMEHTALUH;

12) yMeHus BBLABUTaTh THUIOTE3bl MPU pEIICHUH Y4YeOHBIX 3a7ad W MOHUMAHUSA
HEOOXO0/IMMOCTH UX NPOBEPKH;



13) moHuMaHus CYIIHOCTH QJITOPUTMHYECKHMX NPEANUCAaHUM U yMEHHs IEHCTBOBATh B
COOTBETCTBUU C IPEII0KEHHBIM aJITOPUTMOM;

14) yMeHHsI CaMOCTOSITEJIbHO CTaBUTH €M, BBHIOMPATh WU CO3JaBaTh QJITOPUTMBI JIJIst
pelIeHUs y4eOHbIX MaTeMaTUUECKHUX MPOOJIeM;

15) cnocoOHOCTM IUIAHUPOBATH U OCYLIECTBIISITH JEATEIbHOCTh, HAIPABICHHYIO Ha
pelIeHue 3a7a4 UCCIIEI0BATENBCKOTO XapaKTepa;

MMPCAMCTHBIC!

1) ymeHust pabortath C MaTEMAaTHYECKUM TEKCTOM (CTPYKTYPHPOBAHUE, W3BJICUCHHE
HEeo0XxoauMoi HH(OPMAIINH), TOUHO U TPAMOTHO BBIPA)KaTh CBOM MBICIIH B YCTHOW M TUCHbMEHHON
pedn, MPUMEHsSS MaTEeMaTHUYECKyl0 TEPMHHOJIOTHIO U CHUMBOJMUKY, MC-TIOJIb30BaTh Pa3jIM4YHbIC
S3BIKH MaTEMaTHKH (CIIOBECHBIH, CHMBOJIMYECKHH, TpauuecKuii), pa3BUTUS CIIOCOOHOCTH
000CHOBBIBATh CY)KJICHUS, IPOBOJUTDH KIIACCU(DUKALIUIO;

2) BrasieHus 0a30BBIM MOHSATHIHBIM alapaToM: UMETh MPEICTABICHUE O YHCIIE, JAPOOH,
IPOLIEHTAaX, 00 OCHOBHBIX T'€OMETPHYECKHX OOBEKTax (TOuka, MpsMas, JOMaHas, Yrod,
MHOTOYTOJIbHUK, MHOTOTPaHHHMK, KpPYT, OKPY)KHOCTb, map, chepa u 1mp.), (OpMHpPOBAHUS
IPE/ICTaBICHUN O CTATUCTHYECKUX 3aKOHOMEPHOCTSIX B PEATbHOM MHUPE M Pa3IMYHbIX CIIOCO0ax
UX U3YUCHHS,

3) yMeHHUs BBINOJHATH apu(MeTHUeCKHE MPeoOpa3oBaHMs PAlMOHAIBHBIX BBIPAXKCHUH,
NPUMEHSTh WX JUIA PEHICHUS YYeOHBIX MAaTeMaTHYeCKUX 3a1ad W 3a/ad, BO3HHUKAIOIINX B
CMEXHBIX YUeOHBIX IIPEeIMETAX;

4) yMEHUS M0JIb30BATHCS U3YUYCHHBIMU MaTEMAaTHUECKHUMU (OPMYJIaMu;

5) 3HAHUS OCHOBHBEIX CIOCOOOB MNpEACTaBJICHHUA W aHalIM3a CTATHUCTHYCCKUX TaHHBbIX;
YMCHUA pC€IIaTh 3aJia4r C IIOMOIIBIO nepe6opa BCE€X BO3MOXHBIX BAPHAHTOB,

6) YMCHHUSA ITPUMCHSATD U3YUCHHBIC ITOHATHSA, PE3YJIbTATBI U MECTOBI ITPU PCHICHUHN 3a/1a4 U3
PAa3sIMYHBIX Pas3acioB KypCa, B TOM YHUCIC 3aJad, HC CBOAAIINXCA K HCEIMOCPCACTBCHHOMY
MMPUMCHCHUIO U3BCCTHLIX aJITOPUTMOB.

V. Conep:xaHue y4eOHOro npeamera
(2gaca B Hegemnto, 684acoB)
1. BeIpaskeHus, TOK1eCTBa, ypPABHEHUS
YucnoBble BbIpakeHUs ¢ IepeMeHHbIMU. [IpocTeiiine npeoOpa3oBaHus BbIpaXKeHH.

VYpaBHEeHHE, KOpEHb YypaBHEHMs. JIMHEMHOE YypaBHEHHE C OJHOM IepeMeHHOH. Pemenue
TEKCTOBBIX 33]1a4 METOJIOM COCTABJICHHS YpaBHEHHUM. CTaTUCTUUECKUE XaPAKTEPUCTHUKHU.

OcHOBHas 1edb - CHCTEMaTH3MpPOBaThb M OOOOIIMTH CBEACHUS O MpeoOpa3oBaHUIX
anredpandeckux BhIPAKEHUHN U PEIIeHUH YPaBHEHUH C OHON TIepEMEHHOM.

IlepBas Tema Kypca 7 Kiacca SIBISI€TCSA CBSA3YIOIIMM 3BEHOM MEXIY KypCOM MaTE€MaTUKHU
5—6 KmaccoB M KypcoM anreOppl. B Hell 3akperisiorTcs BBIYUCIUTEIbHBIE HABBIKH,
CHCTEMaTH3UPYIOTCS M 00O0OIIAIOTCS CBEACHUS O NMPEoOpPa3OBaHMSIX BBIPAKECHUN U pEIICHUU
YpaBHEHUM.



Haxoxnenne 3HaYeHMH YHCIOBBIX M OYKBEHHBIX BBIPDAKCHHMH JaeT BO3MOXKHOCTh
MOBTOPUTH C yYaIIUMHUCS MPABWIIA AEUCTBUU C PAllMOHAIBHBIMU YHMCIAMHU. Y MEHUS BBIIIOIHATH
apudMeTHUeCKue ACUCTBUS C PAlMOHAIBLHBIMU YHUCIIAMU SIBIISTIOTCSI OTIOPHBIMU IS BCETO Kypca
anreOpbl. CrieyeT BBIICHMTH, HACKOJIBKO IPOYHO OBJIAAEIM HMMHU Yydallluecs, U B clyyae
HEOOXO/IMMOCTH OpPTaHHW30BaTh IMOBTOPEHUE C LENbIO JIMKBUAAIMH BBISBICHHBIX IPOOEIIOB.
Pa3BuTHIO HABBIKOB BBIYHUCICHUN JOJIKHO YAEIATHCS CEPhE3HOE BHUMAHKE U B JAJIbHEHIIIEM IIPU
W3YYEHUHU JAPYTUX TEM Kypca aiareopsl.

B cBsA3M ¢ paccMOTpeHHEM BONPOCA O CPAaBHEHUHM 3HAYCHUN BBIPAXKCHUM PACILIUPSIOTCS
CBEJICHMS O HEPABEHCTBAX: BBOAATCA 3HAKU > U < JACTCS IOHATUE O ABOMHBIX HEPABEHCTBAX.

Ilpu paccmoTpeHun MpeoOpa3oBaHUN BBIPAKEHUH (OPMaIbHO-ONEPATUBHBIE YMEHMS
OCTal0TCs Ha TOM, K€ YPOBHE, YUalMECs IIOJHUMAIOTCS Ha HOBYIO CTYIIEHb B OBJIQJICHUH TEOPUEH.
BBOIATCS NOHATHS «TOKIECTBEHHO PABHBIC BBIPAXKCHUS», «TOXKIECTBO», «TOXKACCTBEHHOE
npeoOpa3oBaHUE BBIPAKEHUN», COAEpKAHHE KOTOPHIX OyIeT MOCTOSHHO pPAacKphIBATHCS WU
yrIIyoNsAThCSl NPU HU3YyYEHUHM IPeoOpa3oBaHUM pPa3IUYHBIX aIreOpandeckux BbIPa)KEHUI.
[TonuepkuBaeTcsl, YTO OCHOBY TOXK/IE€CTBEHHBIX IIPEOOPA30BAHUN COCTABIISIIOT CBOMCTBA 1EHCTBUI
HaJ YUCJIAMHU.

VYcunuBaercs poib TEOPETUUYECKUX CBEIEHUM NPU pacCMOTpPeHHM ypaBHEHUU. C 11ebio
o0ecreyeHns OCO3HAHHOTO BOCIIPUSATHUS YUALIUMUCS aJITOPUTMOB PEIIEHUS] YPAaBHEHHUI BBOIUTCS
BCIIOMOTaTeJIbHOE MOHATHE PAaBHOCUIBHOCTH ypaBHEHUH, (POPMYIHPYIOTCS U Pa3bsCHAIOTCS Ha
KOHKPETHBIX IIPUMEPAX CBOWCTBA PABHOCUIBHOCTU.  JlaeTcs MOHATHE TMHEMHOIO ypaBHEHUS U
UCCIIETYEeTCsl BOIIPOC O YHCIIE €ro KOpHEH. B cucteme ynpakHeHnii 0co00e BHUMaHHE YACIsAETCS
pelLICHHIO ypaBHEeHUIT Bua ax = b npu pasnuuHbix 3HaueHusx a u b. [Iponomkaercs paboTa mo
(OpPMUPOBAHUIO y YyYaIIMXCS YMEHHUS MCIIOJIb30BATh ammapar ypaBHEHHM Kak CpeICcTBO IS
pelLIeHUs TEKCTOBBIX 3a/1a4. Y POBEHb CII0KHOCTH 3a/1a4 3[1€Ch OCTAETCs TAKUM K€, KakK B 6 Kilacce.

W3ydyeHre TeMbl 3aBEpLIACTCSl  O3HAKOMIIGHMEM  Yy4YalllUXCS C  IPOCTEHIINMU
CTAaTUCTHUUYECKUMH XapaKTEePUCTHUKAMU: CPEIHUM apu(METHUECKUMH, MOJOH, MeIUuaHoH,
pa3MaxoM. Yyamuecsl JOJKHbl YMETh MCIOJb30BaTh 3TU XAPAKTEPUCTUKH JUIsl aHaIu3a psaja
JaHHBIX B HECJIOKHBIX CUTYaLUsX.

2. OyHKUMHU

OyHK1us, 00s1acTh orpeesieHus GyHKuUU. Beruucnenue 3HaueHuit GyHkuuu no gpopmyie.
I'paduk pynkumu. [Ipsimas mponopLroHalIbHOCT U ee Tpaduk. JInuHeitHast pyHKIus u ee rpaduk.

OcHOBHasi 1eJNib - O3HAKOMHUTb YyyallluXcs C BaXHEUIIMMHU (YHKIMOHATHHBIMU
HOHATUSIMU U € TpapuKaMu IPSIMON IPONOPIUOHATIBHOCTU U IMHEHHON (QyHKIIMHU OOIIEro BUJA.

JlaHHas TeMa sBISETCS Ha4yalbHBIM OJTallOM B CHCTEMaTH4YecKod (YHKUIMOHAIbHOU
MOJrOTOBKE y4alluXcs. 37ech BBOJATCS TaKUe IMOHATHS, KaKk (QYHKIMS, apryMeHT, o0JacTh
onpenenenuss (GyHkuuu, rpadpuk QyHkiuu. OyHKUMS TpaKTyeTcs Kak 3aBUCUMOCTh OJIHOM
MEePEMEHHON OT Apyrod. Yuamuecs MoJydaroT NEPBOE MPEICTaBICHHE O CIoco0ax 3aaaHus
¢ynkuuu. B nanHoi TeMe HaunHaeTcst pabota no GOpPMUPOBAHUIO Y YUAIIIMXCS YMEHUHM HAXOUTh
1o ¢popMyJie 3HaueHHE (PYHKLNHU 110 U3BECTHOMY 3HaYEHHIO apTyMEHTA, BBIIIOJIHATD TY XK€ 3a/1a4y
1o rpaduKy U pemath 1o rpadguky oopaTHyo 3ajauy.

OYHKIMOHAIbHBIE TOHITHS MOJIY4al0T CBOI0 KOHKPETH3ALUIO NMPU W3YYEHUU JIMHEHHOU
(YHKLIMU U €e YaCTHOro BUAA — MNPSIMOM NPOMOPLUOHATIBHOCTH. YMEHHsI CTPOUTh U YUTATh
rpaduku 3TUX QYHKIMNA HIMPOKO HUCIIOJIB3YIOTCA KaK B CaMOM Kypce aireOphl, Tak U B Kypcax
reoMeTpur W (QU3MKH. Yyaliuecss MOJDKHBI MOHMMAaTh, KAk BIMSAET 3HAaK Kod(duimeHta Ha
pacnosiokeHne B KOOPIAHHATHO# MIockocTH rpaduka pyHkimu y = Kx, rae K#0, kak 3aBHCUT OT
3HaveHui K u b B3anMHOe pacronoxeHnue rpagukoB AByX QpyHKImiA Buna y = kx + b

®opmupoBaHue BceX (QYHKIMOHAIBHBIX IOHATUH M BbIPaOOTKa COOTBETCTBYIOIIUX
HaBBIKOB, a TAaK)K€ M3YYCHHE KOHKPETHBIX (YHKIUN COMPOBOXKAAIOTCS PACCMOTPEHHEM
IPUMEPOB pPEANbHBIX 3aBUCHUMOCTEH MeEXAYy BEIWYMHAMM, UYTO CIHOCOOCTBYET YCHUJICHHUIO
NPUKJIAJHON HAIPaBICHHOCTH Kypca aireopsl.

3. CreneHb ¢ HATYPAJIbLHBIM NOKA3aTeJIeM



CremneHb ¢ HaTypalbHBIM MOKa3aTesleM | ee cBoiicTBa. Oqnounen. Oyukuun y = x2, y = x3

U uX rpaduKu.

OcHOBHasi 1enb — BBIPAOOTaTh yYMEHHE BBINOJHATH JEHCTBHUA HAJ CTENEHSIMH C
HaTypaJbHBIMU [1OKA3aTEIIMH.

B nanHOIl Teme naeTcs onpeneseHUE CTENEHU C HaTypalbHBIM IOKazareneMm. B kypce
MaTeMaTHKH 6 Kjlacca ydaluecs y>Ke€ BCTPeYaJluCh C IIPUMEpPaMH BO3BEICHUS YHUCEI B CTEHCHb.
B cBs3u ¢ BblUMCIIEHHEM 3HAYEHUM CTENEHU B 7 KJIacCe JAETCs MPEICTABICHUE O HAXO0XKICHUU
3HAYEHUH CTENEHH C IOMOIIbI0 KaJlbKynaTopa. PaccMaTpuBaloTCsi CBONCTBA CTEHNEHH C
HaTypalbHBIM IOKasaresieM. Ha npuMepe qokasarenscrsa cBoiicts a™ ¢ a” =a™ ™ a™ :a" =a™"
rme m > n, (aM)" = a™, (ab)" = a"b" yuammecss BHepBbIE 3HAKOMATCS C JOKa3aTeIbCTBAMHU,
NPOBOJUMBIMH Ha aJire0panyeckoM MaTepualie. YKa3aHHbIE CBOMCTBA CTENEHH C HATYypPAIbHBIM
HoKa3aTesaeM HaxoJ AT NPUMEHEHUE NP YMHOKEHUH OJHOWICHOB U BO3BEJCHUU OJHOYJICHOB B
creneHb. [Ipu HaxoXAEHUM 3HAYEHUI BBIPAKEHUH, COACpKAIIUX CTENEHH, 0CO00€ BHUMaHUE
ciefyeT oOpaTUTh Ha MOPSAAOK AEHCTBUI.

Paccmorpenne pynkimii y = x2, y = x° 103B0JIs€T HPOJOIKUTE paboTy 10 (hOPMUPOBAHHIO
YMEHUH CTPOUTh W 4MTaTh Tpaduku QyHKuuil. BaxkHo 00paTuTh BHUMaHME yyallUXCs Ha
ocobenHocTy rpaduka GyHKIMH y = X? : rpaduK IPOXOAUT Yepe3 HAuaIo KOOpauHaT, ock Oy
SBIISIETCS €r0 OChbI0 CUMMETPUH, IpauK paclookKeH B BEpXHEH MMOIYIIIOCKOCTH.

YMeHHe cTpouTh rpadukd GyHKIHH y = X2 M y = X° HCIONb3yeTcs IS 03HAKOMIEHHS
y4aluxcst ¢ rpaguuecKuM crocoboM pereHus ypaBHEHHH.

4. MHoro4/jieHbl

Muorouner. CrokeHue, BbIUUTAHHE U YMHOXXEHHE MHOTOYIEHOB. Pa3snoxeHue
MHOT'OYJIEHOB Ha MHOKUTEIH.

OcHOBHas LeJIb — BbIPAObOTaTh YMEHHE BBIIOJIHATh CJI0XKEHNUE, BHIUNTAHUE, YMHOKEHUE
MHOT'OYJIEHOB U Pa3JI0KEHHE MHOTOYJICHOB Ha MHOKUTEIH.

JlanHas Tema urpaer (QyHIaMEHTaJIbHYIO POJb B (OPMHUPOBAHUM YMEHHMS BBIIOIHATH
TOXKIAECTBEHHBIE IpeoOpa3oBaHusa anreOpandeckux BbIpakeHH. DopMupyemble 3/1ech
(dopManbHO-ONEPATUBHBIE YMEHMsI SBISIOTCS ONOPHBIMM IPU  W3y4YeHUM JEWCTBUH ¢
palMOHATILHBIMU APOOSIMH, KOPHSIMH, CTEIIEHSIMH C PAllMOHAIbHBIMU ITOKA3aTEIsIMU.

M3yueHne TeMbl HAUMHAETCS C BBEACHUS IOHITUH MHOTOWIEHA, CTaHJApTHOIO BHJA
MHOTrOYJIEHa, CTENEeHW MHorouwieHa. OCHOBHOE MECTO B 3TOH TeMe 3aHMMAIOT aJIrOPUTMBI
JEUCTBUI C MHOTOWIEHAMH - CJIOXKEHHE, BBIUMTAHUE M YMHOXKEHHE. Y4alUecs IOJKHBI
MOHUMATh, YTO CYMMY, Pa3HOCTb, NIPOU3BEJAECHNE MHOTOWIEHOB BCEIr/1a MOYKHO IPEJICTaBUTH B
BUJE MHOrouieHa. J[eCTBUS CIIOKEHUS, BBIYUTAHUS M YMHOXKEHHSI MHOTOUYJIEHOB BBICTYIIAIOT
KaK COCTaBHOM KOMIIOHEHT B 3aJjaHMsX Ha INpeoOpa3oBaHMs LENbIX BblpakeHUU. [loaTomy
HelleJIeco00pa3Ho NePeX0AUTh K KOMOMHUPOBAHHBIM 33/1aHUSM MIPEXK/IE, YeM YCBOEHBI OCHOBHBIE
AITOPUTMBI.

Ceppe3HOE BHUMAHHE B 3TOM TEME YIENSIETCS Pa3I0KEHUI0 MHOTOUWIEHOB HA MHOXKHUTEIH C
MOMOIIbI0 BBIHECEHUS] 3a CKOOKM OOLIEro MHOXUTEIS W C IOMOIIBIO TPYNIHUPOBKH.
CooTBeTcTBYIOIIKE TPE0Opa30BaHUs HAXOAAT HIMPOKOE IPUMEHEHHE KaK B Kypce 7 Kiacca, TakK
U B IIOCTIEYIOIINX Kypcax, 0COOEHHO B JIEHCTBUAX € PAllMOHAILHBIMH JAPOOSMHU.

B naHHOI TeMe ywamuecs BCTPEYArOTCs C IPUMEpPaMH UCIIOJIb30BaHUsl pacCCMaTpUBAEMBIX
npeoOpa3oBaHuil MpU PEHIEHUH Pa3HOOOPA3HbIX 3ajay, B YACTHOCTH NP PEILIEHUU YPaBHEHHH.
3T0 MO3BOJISAET B X0/1€ U3YyUECHHUS TEMBI IIPOJIOJKUTH paboTy 1o GOpMUPOBAHUIO YMEHHS peliaTh
YpaBHEHUS, a TAKKE PEIIaTh 33J1a4d METOJIOM COCTABIICHMs YpaBHEHUW. B uucio ynpaxHeHnin
BKJIIOUAIOTCSI HECJIOXKHBIE 33aHNSI HA J0KA3aTENIbCTBO TOXK/IECTBA.

5. ®opmyJibl COKPAIIEHHOT0 YMHOKEHU S

dopmymsl (a + b)? = a? £ 2ab + b?, (a + b)® = a® + 3a%b + 3ab? £ b®, (a £ b) (a® £ ab + b?) =
a% + b®. ITpumenenne GopMyI COKpAIIEHHOTO YMHOKEHHUS B TIPe0OPa30BaHMAX BBIPAKEHHIL.

OcHoBHass 1enb — BHIPaOOTaTh YMEHHE NPUMEHATH (HOPMYJIBl COKPAIIEHHOTO
YMHOXEHHUSI B MPeoOpa3oBaHMSIX LEJIbIX BBIPAKEHUH B MHOTOWIEHBI U B Pa3JIOKEHUU
MHOT'OYJIEHOB Ha MHOKUTEIH.



B nanHoit Teme npogoipkaercs padorta mo GOpMHPOBAHUIO Y yHAITUXCS YMEHUS BBITIOJIHSTD
TOKAECTBEHHBIE MTPE0Opa30BaHUs LIEIbIX BblpakeHH. OCHOBHOE BHUMaHHE B TEME YIENIAETCS
dopmynam (a - b) (a + b) = a% - b2, (a £ b)? = a? ++ 2ab + b2 Yuammecs J0OMKHBI 3HATh 3TH
(GOpMyJbl U COOTBETCTBYIOIME CIOBECHBIE (OPMYIHUPOBKH, YMETh NPUMEHATh MX KaK «CJIEeBa
HAIpaBO», TaK U «CIIpaBa HAJIEBOY.

Hapsiay ¢ yKa3aHHBIMH paccMaTpPUBAIOTCS Takoke popmyisl (a £ b)® = a3 + 3a? + 3ab? + b?,
a®+ b® = (a+Db) (a® + ab + b?). OgHako ony HAXOAAT MeHbIIEe IPUMEHEHHUE B KypCe, HOITOMY He
CJIEIyeT U3JIMIIHE YBJIEKAThCSI BHIIIOJIHEHUEM YIIPA)KHEHUHN Ha UX UCIOJIb30BaHUE.

B 3akirounTesNbHOM 4YacTHM TEMbl paccMaTpUBAETCsl NMPUMEHEHHE pa3INYHBIX I[PHEMOB
pa3JIoKEHUs] MHOTOWIEHOB HAa MHOXKHUTENH, a TaKXKe HCIIOJIb30BaHUE NPeoOpa3oOBaHUM IIENBIX
BBIPA)KEHUI JUIs pellIeHHs MIUPOKOIo Kpyra 3a/1ad.

6. Cucrembl JIMHEHbIX YPABHEHMIt
Cucrema ypaBHeHuiW. PemieHue cuUCTEMBbI ABYX JIMHEHHBIX YpaBHEHUM C JByMS
IIEPEMEHHBIMU U €r0 reoMeTpuueckas HHTeprnperanus. PelieHue TEKCTOBBIX 3ajad METOJOM
COCTaBJICHUS CUCTEM YPaBHEHH.

OcHOBHas 1€db - O3HAKOMUTH YYalllUXCSl CO CIIOCOOOM pELIEHUS CUCTEM JIMHEWHBIX
YpaBHEHMH ¢ JByMs IE€pPEMEHHBIMH, BBIPA0OTAaTh yMEHHUE peIlaTh CUCTEMbl YPAaBHEHUH WU
IPUMEHSTH UX NPU PELIEHUH TEKCTOBBIX 3ajau.

N3yuenue cuctem ypaBHEHHMI pacnpenesnsercs Mexay Kypcamu 7 u 9 knaccoB. B 7 knacce
BBOJMTCSI IOHSATHE CUCTEMBI U PACCMATPUBAIOTCSI CUCTEMBI JIMHEHHBIX YpaBHEHUH.

W3noxeHne HauMHAeTCs C BBEACHUS IOHATUS «IMHEHHOE YypaBHEHHE C JIByMs
epeMeHHbIMIY. B cucteMy ynpaXHEHHH BKIIIOYAIOTCS HECIOXHBIE 3a/JaHUd Ha pELICHHE
JUHEWHBIX YPaBHEHHH C IByMsI IEPEMEHHBIMU B LIEJIbIX YHCIIAX.

dopmupyeTcst yMeHHE CTPOUTh rpaduk ypaBHeHus a + by = ¢, rme a # 0 wiu b # 0, npu
pa3IMYHBIX 3HAa4YCHHsX a, b, c. BBenenue rpaduueckux oOpa3oB JaeT BO3MOKHOCTh HATJISTHO
UCCJIEN0BATh BONPOC O YHCIE PEIICHHM CHCTEMBI JBYX JIMHEWHBIX YPaBHEHHMU C JByMs
HEPEMEHHBIMH.

OcHOBHOE MECTO B JJaHHOU TEME 3aHUMAeT U3y4YEHHE aJTOPUTMOB PEIICHUS CUCTEM JIBYX
JUHEWHBIX YpaBHEHHUH ¢ JABYMs NEPEMEHHBIMU CIOCOOOM MOJCTAHOBKU M CIIOCOOOM CIIOXKEHHS.
BBenenue cucrteM MO3BOJISET 3HAUUTENBHO PACIIMPUTh KPYr TEKCTOBBIX 3ajiay, pPEIIaeMbIX C
MOMOIIIBIO amnmapara anreOpsl. [[puMeHeHne cucteM ynpoIaeT nporecc nepeBoaa JaHHbIX 3aJauu
C 0OBIYHOTO fA3bIKa Ha SA3bIK YPAaBHEHUH.

7.11oBTOpEHME

VI. Onucanne y4eGHO-MeTOIHYECKOr0 U MATEPHAIbHO-TEXHUYECKOT0
ol0ecreyeHust 00pa3oBaTeIbLHOIO Mpolecca

ITeuaTHBIEe MOCOOMA:

1. [TporpammMbl  00mIe00pa3oBaTENbHBIX — yupexaeHuil. Anrebpa. 7kmaccel /
O0.H.Maxkapsiues, H.I'.Munmtok; coctaBurens T.A.bypmuctpoBa — M.: IIpocsemenune, 2013;
2. Anrebpa: yueOHHMK nns 7 Kiacca o0O0IIeoO0pa3oBaTeNbHBIX YUPEKICHUN /

0.H.MaxkapsiueB,  H.I'Munmioxk,  K.JM.HemkoB,  C.b.CyBopoBa; mox  penakuuein
C.A.TensakoBkoro — M.: [IpocBemenue, 2010-2013;

3. Anre6pa. Tectsl. 7knaccsl / ILV.AnteiHoB — M.: JIpoda, 2012 ;

4. Anrebpa. TecTbl A nmpomMexyTouHoi arrectaruu. 7 kiaccel / @.d.JIpiceHko —
PocroB-na-/lony: Jlernon, 2013;

5. Junaktuueckue wmatepuanbl 1o anredpe gus 7 kmacca /  JL.U.3BaBuu,
JI.B.Ky3nenoga, C.b.CyBopoBa — M.: [Ipocsemienue, 2008;

6. Anrebpa. 7xiacc: moypouHble miaaHbl no yuyeOnuky FHO.H.MaxkapbueBa u ap. /

JLA.Tamununa, T.JI.AdanaceeBa — Bonrorpan: Yaurens, 2010
TexHu4veckue cpeacTBa 00y4eHus :



e KJIAaCCHAsI OCKA C HA0OPOM MarHUTOB JJISl KPETUICHUs TaOJIHIL;

e NIEPCOHAJIBHBIN KOMITBIOTEP;

o MYJIbTUMEAUMHBIN IIPOEKTOD;

e JIEMOHCTPALIMOHHBIE U3MEPUTENIbHBIE HHCTPYMEHTBI U IIPUCIIOCOOIEHUS (pa3MeUeHHbIE U
Hepa3MeUeHHbIC JINHEHKH, HUPKYIH, TPAHCTIOPTUPHI, HAOOPHI YTOJBHUKOB);

e JIEMOHCTPALIMOHHBIE TOCOOMS Ul M3YyYEHHS TE€OMETPUUYECKUX BEJIWYMH (JUIMHBI,
nepuMeTpa, IIoIaau) u Ap.;

e JIEMOHCTPALIMOHHBIE IOCOOMS Ul M3Y4YEHUS TE€OMETPUYECKUX (QUryp: MOJenu
reoMEeTpUYeCcKuX (pUryp u Temn, pa3BepTKH reOMETPUUECKUX TEIT;

e IEMOHCTPALMOHHBIE TAOIHILIBI.

MarepuaiabHO- TeXHHYECKOe o0ecrneyeHune:

Temaruueckue npe3eHTaluu

VII. IlnanupyemMble pe3y/ibTaThl H3y4YeHHs Y4eOHOT0 Kypca (ajredpa)

B pe3ynbraTe u3yueHus anreOppl, yUeHUK JOIHKEH:

Ymems

® COCTaBIIATh OYKBEHHBIE BBIPAKEHUS U (OPMYIIBI MO YCIOBHUSAM 3a/1ay; OCYLIECTBISTH B
BBIpaXEHUSIX W (OpMyllax UHCIOBBIE TMOJCTAHOBKHM M BBINOJHATH COOTBETCTBYIOLIUE
BBIUKCJICHHS], OCYILIECTBIISATh MOACTAHOBKY OJHOTO BBIPAXKEHUS B JIPYroe; BBIpAXaTh U3 GopMys
OJIHY IEPEMEHHYIO Ye€pPe3 OCTAJIbHBIE;

® BHINIOJIHATh OCHOBHBIE JICMCTBHUSI CO CTENEHSIMU C HATypajJbHBIMH IOKA3aTEIsIMH M C
MHOTOWJICHAMH; BBINOJIHATH  PA3JIO)KCHHUE MHOTOWICHOB HA  MHOYHTENH;  BBIIOJIHATH
TOXKICCTBEHHBIC TPEOOPA30BaAHUS PAIIMOHATBHBIX BEIPAKCHUIA;

e pelIaTh JIMHEHHBIE YPAaBHEHMS, CUCTEMbl JIBYX JIMHEWHBIX YPAaBHEHUW M HECIIOKHBIC
HCJIIMHCHHEIC CUCTEMBI,

® peIIATh JIMHEWHBIE HEPABEHCTBA C OJJHOM MEPEMEHHOMN U UX CUCTEMBI;

e peliaTh TEKCTOBBIC 3a/la4Ml aNreOpanuyeckKuM METOJIOM, MHTEPIPETUPOBAThH MOJIYUEHHBIH
pe3yNbTaT, MPOBOJUTE OTOOP pELIeHH, UCXOS U3 GOPMYITUPOBKH 33/1a4H;

® 1300paXkaTh YKciIa TOYKaMH Ha KOOPJIUHATHOMN MPSMOii;

® OIIpEACIIATh KOOPAUHATHI TOYKH IIJIOCKOCTH, CTPOUTH TOUKH € 33JJaHHBIMU KOOPAUHATAMU;
n300paxkaTh MHOXKECTBO PELICHUI IMHEHHOTO HEPABEHCTBA,

® HaXOJUTh 3HAuYeHUs (GYHKIUHU, 3aJaHHON (opmynoi, Tabnuiei, rpadukoM Mo ee
apryMeHTy; HaxOJWTh 3HAYE€HHWE apryMEHTa MO 3HAaYeHUI0 (QYHKIHH, 33JaHHON TpadukoM uiu
TaOJIUIEN;

® OTIpECNIATh CBOMCTBA (PYHKINU 1O ee rpaduKy; IPUMEHATh Tpaduueckue npeacTaBIeHus
MIPY PEUICHUH YPaBHEHUH, CUCTEM, HEPABEHCTB;

® OTTHMCHIBATh CBOMCTBA U3YUYEHHBIX (DYHKIIUN, CTPOUTD UX TpadUKu;

Hcnonp30BaTh MPHOOPETEHHBIE 3HAHMSI M YMEHUS B IPAKTUYECKOW JEATENbHOCTH H
IIOBCEHEBHOM KU3HU IS

® BHITTOJIHEHUS PacyeToB 110 (hopMysiaM, COCTaBIeHHs (POPMYJI, BEIPAKAIOIIMX 3aBUCUMOCTH
MEX/y pealbHbIMU BETMUMHAMMU; HAXOXKJCHNUS HYKHOH (OPMYJIbI B CIPAaBOYHBIX MaTepHaiax;

® MOJCIIMPOBAHNS NPAKTUYECKUX CUTYALlM U HUCCIEIO0BAaHUs IOCTPOCHHBIX MOJECIEU C
UCIIOJIb30BaHUEM allnapaTa ajareopsl;

®OMMCAaHUS 3aBUCUMOCTEH MEXIy (U3MUECKUMH BEIWYMHAMU COOTBETCTBYIOIIMMU
dbopMysaMu IpU UCCIIEIOBAHUM HECTIOKHBIX PAKTUUECKUX CUTYAlH;

® HTEpNpETAH IPaQUKOB peabHbIX 3aBUCUMOCTEN MEKy BETUUUHAMHU.



TemaTnueckoe NIaHUPOBaHUE Y4eOHOI0 MaTepuasa, / KJIacc

No Conepxanne (TeMa ypoka) IIpumeuanue
ypoxka

1 Anrebpandeckre BhIpaKeHUS. UNCIOBBIC BEIPAKCHHUS.
BykBeHHbIE BbIpakeHUs (BBIPAKEHHUSI C IEPEMEHHBIMU).
YucnoBoe 3HaueHHE OYKBEHHOTO BBIPAKEHHUSL.
JomycTiMble 3Ha4eHUsI IEPEMEHHBIX, BXOISIINX B
anreOpanvyeckre BHIPaKECHUSL.

2 CpaBHEHHE 3HAYCHHUH BRIPAKCHHH. 3aKOHBI
apuMeTUYECKUX ACHCTBUN: IEPEMECTUTEIBHBIH,
COYETaTEIbHBIN, pacOpeaeIUTEIbHBII.

3 PaBeHcTBO OyKBEHHBIX BRIpaKeHUH. T0XIECTBRO.
[IpeoOpazoBaHue BEIPAKEHUIMA.

4 VYpaBHeHue ¢ o1HOU nepeMeHHoi. KopeHb ypaBHeHUsI.
JIuneiinoe ypaBHeHue ¢ oqHOM nepemeHHoi. [lepexon
OT CJIOBECHOW (POPMYIIMPOBKH COOTHOIICHUH MEKIY
BEJIMYMHAMH K anreOpandeckoil.

5 Penienne TeKCTOBBIX 3a/1a4 areOpandeckKuM CriocoO0OM.

6 Craructuueckue xapakrepuctuku. Cpennee
apupmeTHyecKoe, pa3max, Moaa. Meauana Kak
CTaTUCTHYECKas XapakTepucTuka. Ilpencrasnenue
3aBUCHUMOCTH MEXK1y BeJTMUYUHAMH B BUJE HOPMYII.

7 [Monsitre pynkumu. O6nacTs onpeaeneHus GyHKIUH.
Crioco0wI 3ananust QyHKITHIA.

8 Brruncnenue 3HaueHN QyHKIUH 110 GopMyIIe.

9 I'paduk dynaxun. Yrenue rpadukoB GyHKITUH.
ODyHKIMSI, ONMCHIBAIOIIAS MPSIMYIO IPOIIOPLHMOHATIBLHYIO
3aBUCHMOCTb, €€ Tpaduk.

10 Jluneitnas ¢yHKIM, €€ TpaduK, reOMEeTPHIECKUi
CMBICI K03 (HUIIHEHTOB.

11 YpaBHeHHE NPSMOH, YTI0BOH KO3DPUIHMEHT MIPSIMOH,
YCIIOBHE MapauIeIbHOCTH MPSIMBIX.

12 3aganue QyHKIUH HECKOIBKUMU (GOpPMYJIaMH.

13 K.P.Nel 1o teme «JIuneitnas GyHKIns»»

14 CreleHb ¢ HaTypaJIbHBIM [TOKA3aTelIeM. Y MHOXKEHHUE U

JIeJIeHUE CTeTIeHEH.




15

Bo3sBenenue B cTeneHb NpOU3BEICHUS U CTEIICHU.
OmHOYJICH U €T0 CTaHIAPTHBIN BUI.

16 YMHOKEHNE OJHOUYIEHOB.

17 Bo3Benenue ogHouneHa B CTeEHb

18 OyHKIMU y=X> U y=X> U UX TpapuKy.

19 IIpukuaka v OLeHKa Pe3yIbTaTOB BEIYKMCICHUN.
HUcnons3oBanue rpadukoB HyHKITUH TS PEIICHUS
YpaBHEHU I

20 Muorowrensl. Ctenens MHorowieHa. CioxxeHue,
BBIYMTAHNE MHOIOWIEHOB.

21 VYMHOX€EHME OJHOYICHA HA MHOTOYJICH.

22 VYMHOX€EHME OJHOYICHA HA MHOTOYJICH.

23 Brigecenne 00111ero MHOKHUTEIS 32 CKOOKH.

24 Brigecenne 00111ero MHOKHUTEIS 32 CKOOKH.

25 K.P.Ne 2110 Teme «MHOTOYJIEHBDY

26 YMHOKEeHHE MHOTOYJIEHOB.

27 Pa3iioxxeHne MHOTO4YIEHA HA MHOKHUTEIN CIIOCOOOM
TPYHIIUPOBKH.

28 PaznosxeHne MHOro4jieHa Ha MHOKHATEIN CITOCOOOM
TPYMITUPOBKH.

29 JlokaszaTenbCTBO TOXKIECCTB.

30 Jlenenue ¢ ocTaTkOM

31 DopMyITBI COKPAIIEHHOTO YMHOKEHHS: KBaJpaT CyMMBI
W KBaJIpaT pa3HOCTH.

32 DopMyITbI COKPAIEHHOTO YMHOXKEHHS: KBaJPAT CYMMBI
W KBaJIpaT pa3HOCTH.

33 PaznoxeHne Ha MHOXHUTEIH C TIOMOIIBIO (hOpMyIT
KBa}IpaTa CYMMI)I 158 KBa,ZIpaTa pa3HOCTI/I.

34 PaznosxeHne Ha MHOKHUTEINH C IIOMOIIBIO OpMYTT
KBa}IpaTa CYMMI)I n KBa,ZIpaTa pa3HOCTI/I.

35 ®dopmyna pa3HOCTU KBapaTOB

36 PaznoxxeHne pasHOCTH KBaJ[paTOB HA MHOXKUTEIH




37

Pasnoxenue Pa3HOCTHU KBAAPATOB HAa MHOXKXUTCIIN

38 ®opmyrna cyMMBbI KyOOB U pa3HOCTH KyOOB

39 DopMyIIBI COKPAIIEHHOTO YMHOXEHHS: KyO CyMMBI 1
Ky0 pazHoCTH

40 IIpeobpazoBanme 11€7I0T0 BEIPAKCHHS] B MHOTOWICH

41 IIpeoOpa3oBaHue 1EIOr0 BHIPAKECHHS B MHOTOUJICH

42 [MpumeHenne GopMyn COKpaEHHOTO YMHOXKEHUS B
peoOpa3oBaHUAX BEIPAKCHUN

43 [Ipumenenre ¢hopMys COKpAIIEHHOTO YMHOKECHHS B
peoOpa3oBaHUSIX BBIPAKCHUN

44 [Mpumenenue GopMys COKpaIEHHOTO YMHOXKEHUS B
peoOpa3oBaHUSIX BhIPAKCHUH

45 Paznoxenne MHOTOUIICHA HA MHOKHUTEIH

46 Bo3Benenue nByusieHa B CTEICHb

47 K.P.Ne3 mo teme «DopMyIibl COKpaiEHHOTO
YMHOXEHHS

48 YpaBHeHUE ¢ IBYMSI IEPEMEHHBIMU: PEIICHUE
YpaBHEHUS C IByMsI IEPEMEHHBIMH.

49 I'paduk muHEHHOTO ypaBHEHUS C IBYMS MEPEMEHHBIMA

50 Cucrema ypaBHEHHU; penieHne cucteMbl. CrucreMa IByX
JTUHEWHBIX ypaBHEHUH C ABYMS TIepEMEHHBIMHU.

51 Hcnonp3oBanue rpadgukoB GyHKIVH IS PEIICHUS
YpPaBHEHUI U CUCTEM.

52 I'padmueckast uHTEpIIpETALIUS YPABHEHUN C IBYMS
MEPEMEHHBIMU U X CHCTEM.

53 Pemenue cuctemsl IByX JTHHEHHBIX YPaBHEHHUH C IBYMSI
MEPEMEHHBIMU TIOJICTAHOBKOA.

54 Pemenue cuctemsl IByX JTHHEHHBIX YPaBHEHHUH C IBYMSI
MEPEMEHHBIMU TIOJICTAHOBKOA.

55 PemeHne cuctemsl 1ByX JMHENHBIX YPABHEHHUHN C ABYMS
MIEPEMEHHBIMU AJITeOPaNUECKUM CIIOKECHUEM.

56 Pemenue cuctemsl IByX JIMHEHHBIX YPABHEHUH C JByMS
MIEPEMEHHBIMU AJITeOPAYECKUM CIIOKESHUEM.

57 Pemenne TeKCTOBBIX 3a1a4 METOLOM COCTABIICHUS
CUCTEM ypaBHEHUI.

58 Pemenne TeKCTOBBIX 3a1a4 METOLOM COCTABIICHUS

CUCTEM ypaBHEHUI.




59

PenieHne TEKCTOBBIX 3a/1a4 METOJJOM COCTaBICHUS
CHUCTEM yYpaBHEHUH.

60 JIuHelHbIe HEpaBEHCTBA C IBYMsI IEPEMEHHBIMY U UX
cucteMsl. [ paduueckas nHTEpIpeTaLUs HEPABEHCTB C
JIByMsI IEPEMEHHBIMU U UX CHUCTEM.

61 JIuHelHbIe HEpaBEHCTBA C IBYMsI IEPEMEHHBIMY U UX
cuctemsl. [ paduueckas nHTEpIpETaLUs HEPABEHCTB C
JIByMsI IEPEMEHHBIMU U UX CHCTEM.

62 K.P.Ne4 o teme «CrcTeMbl THHEHHBIX YpaBHEHUH ¢
JIByMsI TIEPEMEHHBIMID)

63 IloBTOpenue. YpaBHeHus.

64 [oBTopenuie. dyHKIHH.

65 [ToBropenue. CteneHb ¢ HATYPaIbHBIM ITOKA3aTEIICM.

66 IToBTOpeHne. MHOrO4IEHBI.

67 IToBTOpeHne. @OpMyIIbl COKPAILEHHOTO YMHOXKEHHUS.

68 IToBTOpeHne. @opMyIIbl COKPALLEHHOTO YMHOXKEHUS.




