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IlosicHuTeILHAS 3aMUCKA

PaGouas mporpamma mo anredpe uist 7-9 KIaccoB cocTaBieHa Ha 0cCHOBE DyHIaMEHTaIbHOTO
sapa coaepkaHus oOmiero oOpaszoBanusi, DenepalbHOrO TOCYAAPCTBEHHOTO 00pa30BaTEIHHOTO
CTaHJapTa OCHOBHOTIO 00mero oOpa3oBaHUsS W TPeOOBaHUU K pe3yabTaTaM OCBOCHHUS OCHOBHOM
0011e00pa30BaTeTLHON MPOrPaMMBI OCHOBHOTO 00Iero oopa3zoBaHus, MpeAcTaBlIeHHBIX B MAOY
«Casnckas COILlLl», a takxke pabodeld mporpaMMbl H3YICHHUS Kypca anreOpsl 7-9 kiaccoB mpu padorte
nmo yueOHMKaM «AxreOpa, 7 kimaccy», «Anredpa, 8 kimaccy, «Anredpa, 9 kmaccy», aBtopoB A.l.
Mopakosuua, [1.B.Cemenona.

Co3HarenbHOE OBJAJCHUE YYAIIMMHCS CHCTEMOM anredpanyeckux 3HaHUM M yMeHui
H606XOZII/IMO B HOBCGI{HGBHOﬁ JKU3HHU I HWU3YUYCHHSA CMCKHBIX AJUCHUIUIMH W IIPOJOJIKCHUA
o0OpazoBaHwUsl.

[IpakTHueckas 3HaYUUMOCTh IIKOJIBHOIO Kypca anredpsl 00yciaoBlIeHa TEM, UTO €€ 00bEKTOM
SBJISIIOTCS KOJIMYECTBEHHBIC OTHOIICHHS JEeHCTBUTEIHLHOTO MUpa. MaTemMaTrnyeckasi oAroToBKa
HeoOXoauMa s TIOHUMAHUS TPHUHIUIIOB YCTPOWCTBA ¥ HCIOJB30BAHUS COBPEMEHHOM
TeXHUKH, BOCHPHATHS HAayYHBIX W TEXHUYECKHX MOHATHA M wuaeid. MaremaTwka sBISIETCS
S3BIKOM HayKd M TeXHHKU. C €€ TOMOIBI0 MOJIEIUPYIOTCS M M3yJaroTCs SBIICHUSI U MPOIIECCHI,
MPOUCXOAIINE B IIPUPOJIC.

AnreOpa sBISIETCS OJHUM W3 OTOPHBIX MPEJIMETOB OCHOBHOW NIKOJBI: OHAa 00ECIEYUBACT
W3ydeHHe NPYTUX NUCIHIUIMH. B mepByro odepenb 3TO OTHOCHUTCS K MpEaMETaM €CTeCTBEHHO-
HAay4YHOTO I[MKJIa, B YACTHOCTH K (Qu3uKe. Pa3BUTHE JIOTUYECKOTO0 MBINUICHUS yYalIUXCs TPHU
00ydeHUH anredpe crmocoOCTBYET YCBOSCHHIO MPEIMETOB T'YMaHUTApHOTO mukia. [Ipaktuueckue
YMEHHMS W HaBBIKM alreOpanyeckoro XapakTepa HEOOXOIWMBI ISl TPyAOBOW U mpodec-
CHOHAJIbHOM MOJATOTOBKHU IIKOJbHUKOB.

Pa3zBuTne y ywamuxcs NOpaBUJIbHBIX MPEACTABICHUNH O CYHIHOCTHM M IPOUCXOXKACHUU
anrebpanyeckux abCTpaklUii, COOTHOUIEHUH PEATbHOTO U UJIEAIbHOTO, XapaKTepe OTpaKeHUs
MaTeMaTHYEeCKON HayKOW SBJICHUM M MPOIECCOB PEAIHLHOTO MHpa, MECTE alreOpsl B CHCTEME
HayK M pOJM MaTEMaTUYECKOTO MOJEIUPOBAHUS B HAayYHOM I[IO3HAaHHMM M B MPAKTUKE
crnoco0cTByeT (GOPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS y4alllUXCS M Kaue€CTB MBILIJICHUS,
HEOOXOAMMBIX AJIS aJJallTallid B COBPEMEHHOM MH(OpPMAIMOHHOM 00I1IecTBE.

Tpebys OT ydamuxcs yMCTBEHHBIX U BOJIEBBIX YCHJIMM, KOHIIEHTPAIM BHUMAHUS, aKTUBHOCTH
Pa3BUTOTO BOOOpaxkeHMs, anredpa pa3BUBAET HPABCTBEHHBIE YEPTHI JIMYHOCTH (HACTOWYMBOCTD,
LEIeYCTPEMIEHHOCTh,  TBOPYECKYI0  aKTHMBHOCTb,  CAMOCTOSITEIbHOCTb,  OTBETCTBEHHOCTb,
TPYIOJ00Me, TUCHUIUIMHY U KPUTUYHOCTh MBIIIJICHUSI) U YMEHUE apryMEHTUPOBAHHO OTCTaMBATh
CBOM B3IJIAJIBI U YOSIKICHHS, a TAK)KE CIOCOOHOCTh MPUHUMATh CAMOCTOSATEIbHbBIC PELICHUS.

Nzyuenue anredpswl, GpyHKIUH, BEPOSATHOCTH M CTATHCTUKH CYIIECTBEHHO PACUIUPSET KPYro3op
y4yaluxcs, 3HaKOMsI UX ¢ MHIYKIUEeH U JenyKiued, 0000IIeHneM 1 KOHKpeTH3aluei, aHamu3oM U
CHUHTE30M, KiaccupuKkalued U cucTeMaTH3aluei, a0CTparupoBaHUEM, aHAJIOTHEH. AKTHBHOE
WCIOJIb30BaHME 3aJ]auy Ha BCEX IJTamax yd4eOHOTo Mmpoliecca pa3BUBAET TBOPYECKHE CIIOCOOHOCTH
IIKOJIbHUKOB.

N3yuenue anredpsl 1mo3BojseT (GOpMHUPOBATH YMEHUS M HABBIKM YMCTBEHHOTO Tpylda —
NJaHUPOBAaHUE CBOEH pabOThl, NMOUCK PALMOHAIBHBIX NMyTeH €€ BBINOJHEHUS, KPUTHYECKYIO
OIICHKY pe3yJbTaToB. B npouecce udydenus aareOpbl MIKOJIbHUKH JOJKHBI HAYUYHUThCSl U3J1araTh
CBOM MBICIM SCHO W HCYEpPINBIBAIOIIE, JIAKOHUYHO M EMKO, NMPUOOPECTH HABBIKM YETKOTO,
aKKypaTHOT'O U TPaMOTHOTO BBINIOJIHEHUS MAaTEMAaTUYECKUX 3allUCEH.

Baxcueiimeii 3ajaueil IKOJILHOTO Kypca aiaredpsl SBIsSETCsS pa3BUTHE JOIMUYECKOTO MBIIICHHS
yuamuxcs. CaMu 00beKThl MaTEMAaTHUYECKUX YMO3AKITIOUEHUH U MIPUHATHIE B aJlreOpe MpaBuia ux
KOHCTPYUPOBAHUS CIIOCOOCTBYIOT (POPMUPOBAHHIO YMEHUI 000CHOBBIBATh U JIOKA3bIBATh CYXICHUS,
IIPUBOJIUTH YETKUE OTPEIEIICHUS, PA3BUBAIOT JIOTHUECKYIO MHTYUIUIO, KPAaTKO U HAarJIsAIHO
PaCKpBIBAIOT MEXaHU3M JIOTHYECKUX ITOCTPOCHUH U yJaT uX NpuMeHeHHo. Tem cambIM anredpa



3aHUMAeT OJIHO U3 BEAYIIUX MECT B (POPMHUPOBAHUH HAYYHO-TEOPETUUECKOTO MBIIUICHUS
IIKOJIHUKOB. PacKkpbIBasi BHYTPEHHIOIO TAPMOHHIO MAaTEMAaTUKH, (OPMHUPYS IOHUMAHUE KPACOTHI U
U3AIIECTBA MATEMAaTHYECKUX PACCYXKICHUH, anredpa BHOCUT 3HAYUTEIbHBIN BKIIAJ] B 3CTETUYECKOE
BOCIIUTAaHUE YYAIUXCS.

Lenn uzydyenus npeamMera.

N3ydyeHne MaTeMaTUKU B OCHOBHOM LIIKOJIE HAIIPABJIEHO HA JOCTM)KEHUE CIIEIYIOIIUX eI e il :

1) B HaAIPaBJIECHUU IMYHOCTHOTO PA3BUTHUA:

¢ Pa3BUTUC JIOTUYCCKOTO HW KPUTHUYCCKOI0 MBINUJICHUA, KYJIbBTYPBI PCUH, CHOCOOHOCTH K
YMCTBEHHOMY DKCIIEPUMEHTY;

* (DOPMUPOBAHKUEC Y YYAIIHUXCSA UHTEIUICKTYaIbHON YECTHOCTH M 0OBbEKTUBHOCTH, CIIOCOOHOCTH K
MMPpEOJOJICHHUIO MBICIIMTCIIBHBIX CTCPCOTUIIOB, BEITCKAOIINUX U3 O6BI)I€HHOFO OIIbITA,

* BOCIIUTAHWE KAYeCTB JIMYHOCTH, OOECIIEYMBAIOIINX COIUAIBHYI0 MOOMIBHOCTB, CIIOCOOHOCTH
IMPUHUMATh CaMOCTOATCIIbHBIC PCIICHUSA

b (bOpMI/IpOBaHI/Ie Ka4yeCTB MbIIIJICHUS], H€O6XOI[I/IMI>IX g ajarnTanuu B COBPEMCHHOM
MH(}OPMaLMOHHOM OOLIECTBE;
Pa3BUTHEe HHTEpPeca K MATEMAaTHYeCKOMY TBOPYECTBY M MAaTeMAaTH4YeCKHX CIIOCOOHOCTEN.

2) B METanpeIMETHOM HAaNMpaBJICHUHU:

* popMHpOBaHUE TIPEACTABJICHHA O MAaTeMAaTHKE KaK 4YacTH OOIIEYeIOBEUECKON KYJIbTYpPHI, O
3HAYMMOCTH MAaTeMAaTHKH B PA3BUTHH [IUBUIN3AIMA U COBPEMEHHOTO OOIIECTBa;

* pa3BUTHE MPEACTABICHUN O MaTeMaTHUKe Kak (OopMe OMHCAHHSI U METOJE MO3HAHUS JEeHCTBH-
TEITBHOCTH, CO3/IaHWE YCIIOBHH TSI TPUOOPETEHUS MEPBOHAYAIBHOTO OIMBITA MATEMATHYECKOTO MO-
JETUPOBAHUS;

* hopmupoBaHue o0OmMHUX CHOCOOOB HUHTEIJICKTYalbHOW JEATEIBHOCTH, XapaKTEePHBIX JUIS
MaTeMaTUKU U SBISIOIIUXCS OCHOBOW MO3HABATENbHON KYIbTYpbI, 3HAUMMOW JUIsl pa3iu4HbIX chep
YEJI0BEYECKOM IeATEIbHOCTH;

3) BOpEIMETHOM HAalpaBIECHUMU:

* OBJIQJICHHUE MaTEMaTHMUYECKUMU 3HAHUSIMU U YMEHHUSAMH, HEOOXOAMMBIMU IJI MPOIOTKEHUS
oOyueHusi B cCTapliedl IIKOJEe WM HHBIX 00I111e00pa30BaTENbHBIX YUPEKIACHUSIX, A U3Yy4eHUs
CMEXHBIX JUCUUILINH, IPUMEHEHHS B TIOBCEIHEBHOM )KU3HU;

* co3anue (pyHIaMeHTa MaTeMaTUYeCKOTO Pa3BUTHS, (POPMUPOBAHUS MEXaHU3MOB MBIIIJICHUS,
XapaKTEPHBIX JJI1 MATEMATHYECKOU I€ATEIbHOCTH.

I1. O0mas xapakTepucTuka yueOHOro nmpeamera «AJjreopa»

B kypce anreOpbl MOXHO BBIJIEIUTH CIEIYIOLIME OCHOBHBIE COJIep)KaTelIbHbIE JIMHUM:
apudmeruka; aiaredpa; QyHKIUU; BEpOATHOCTh U CTaTUCTUKa. Hapsay ¢ 3TUM B coaepxaHue
BKJIIOYEHBl JIBa JOIOJHHUTENIbHBIX METOJO0JIOTHYECKUX pasjesa: JOrMKa U MHOXECTBa;
MaTreMaTuka B  HCTOPMYECKOM  pPa3BUTUH, 4YTO CBS3aHO C  peajnu3alnueil  menei
OOLIENHTENEKTYaIbHOTO U OOLIEKYIbTYPHOrO pa3BUTHUs ywamuxcs. ColepxkaHue KaXJoTo U3
9TUX Pa3JeJIOB pa3BOPAUYMUBAETCS B COAECPKATEIBHO-METOINYECKYIO JIMHUIO, TTPOHU3BIBAIOILYIO
BCE OCHOBHBIE coJiepKaTenbHble IUHUM. [Ipu 3TOM nepBas nuHus — «Jloruka u MHOXecTBay —
CIY’)KMT 1L€JM  OBJIAQACHUSA  yYallUMHCS HEKOTOPBIMM  DJIEMEHTAMH  YHHUBEPCAIBHOTO
MaTeMaTH4YecKOro s3blka, BTOpas — «MareMaTuka B MCTOPUYECKOM pPa3BUTHU» — CIIO-
coOCTBYET CO3JaHUIO0 OOLIEKYIBTYPHOTO, TYMaHUTApPHOTO (pOHA U3YyUYEHUS Kypca.

Conepxxanue JHHUM «ApupMeTHKa» CIyXKUT 0a30M and JajdbHEHIIEro H3y4eHHS
yYallUMHUCS ~ MATEMaTHKH, CIOCOOCTBYET  pa3BUTHUI0 HX  JIOTMYECKOTO  MBILIUICHHUS,
(GbOpMHUPOBAHUIO YMEHHS IOJB30BATHCS ANTOPUTMAMH, a TakKKe MPHOOPETEHUIO MPAKTHYECKUX
HaBBIKOB, HEOOXOJAMMBIX B IOBCEIHEBHOH >XM3HU. Pa3BUTHE MOHATHS O yUCIe B OCHOBHOM
IIKOJE CBS3aHO C palMOHAIbHBIMM M HPPALMOHAIBHBIMH YHUCIaMH, (OPMHUPOBAHUEM
MIEPBUYHBIX MPEACTABIEHUN O NEHCTBUTEIBHOM YHCIIE.



Conepxxanne nuHHM  «AnreOpa»  crmocoOcTByeT  (GOPMHUPOBAHUIO Yy  YYaIIUXCS
MaTeMaTUYECKOro amnmnapara s pelieHus 3a7ad U3 pa3JielloB MAaTeMaTHKH, CMEXHBIX
MPEeIMETOB U OKpYXKAIUIel peaabHOCTH. S3bIK anreOpbl NOAUEPKUBACT 3HAUYCHUE MATEMAaTUKHU
KakK sI3bIKa JUJIS IOCTPOECHUSI MAaTEMaTHYECKUX MOJIEJIEd IIPOLIECCOB U ABJIECHUN pPEaIbHOTO MUpA.

Pa3ButHe anropuTMUYECKOTO MBIIIICHHUS, HEOOXOAMMOTO, B YAaCTHOCTH, JUISI OCBOCHHUS
Kypca MHQOPMATHKH, U OBJIAJICHHE HABBIKAMHM JEAYKTUBHBIX PACCYXJCHHH TaKKe SBISIOTCS
3amadyaMu u3ydeHus anreOpel. [IpeoOpa3oBaHne CHMBOJBHBIX (OPM BHOCHUT CHelU(DUUECKUI
BKJaJ B pa3BUTHE BOOOPAKEHHS ydYalIMXCs, HX CIOCOOHOCTEHl K MaTreMaTH4ecKOMY
TBOpUECTBY. B OCHOBHOM 1IKOJIE MaTepual FPyNIUPYETCs] BOKPYT pAllMOHAJIbHBIX BBIPAKECHUH.

Conepxanue pazzaena «OyHKUMU» HallEJI€HO Ha IOJYyYEHHE LIKOJbHUKAMU KOHKPETHBIX
3HaHUN O QYHKIUHM KaK BaXKHEUIIEH MaTeMaTHYECKOM MOJIENU ISl ONMCAHUS U MCCIICAOBAHUS
pasHooOpa3HbIX IpoueccoB. M3yuenne 3Toro marepuana ciocoOCTBYET pa3BUTUIO Y ydaIlUXCs
YMEHHUS HCIIOJb30BaTh pAa3jIUYHbIE S3bIKH MaTeMaTUKU (CIOBECHBIH, CHUMBOJIUYECKUH,
rpaduyeckuii), BHOCUT BKJIaJ B (GOpPMUpPOBaHUE MPEACTABIEHUN O POJIM MAaTEeMaTUKU B pa3-
BUTUU LIUBUJIN3ALMU U KYJIbTYPBHI.

Paznen «BeposSTHOCTP U CTaTUCTHKA» — O0O0S3aTENbHBIA KOMIIOHEHT WIKOJBHOTO
00pa3oBaHus, YCUJIMBAIOIIUM €ro MPUKIAJAHOE M MPAKTUYECKOE 3HAUY€HUEe. ODTOT MaTepuai
HEOOXO0JUM, MPEXJae BCero, s GOpMUPOBAHUS Y yyaliuXcsd (PYHKIUOHAIbHON TPaMOTHOCTH—
YMEHHUS BOCHPHUHUMATh U KPUTHYECKH aHaJIW3UpOBaTh HH(OpMaIuio, MpeICTaBICHHYIO B
pa3nuuHbIX (opMax, MOHUMATh BEPOSTHOCTHBIM XapaKTep MHOTUX peallbHbIX 3aBUCHUMOCTEH,
MPOU3BOJIUTh TMPOCTEHIINE BEPOSTHOCTHBbIE pacyéThl. l3yueHne OCHOB KOMOWHATOPHUKHU
MO3BOJIUT YyYallleMyCsl OCYHIECTBJISATh PACCMOTPEHHE cllydyaeB, MHepedop U MOACYET uwucia
BapHaHTOB, B TOM YKCJI€ B MPOCTEHIINX NPUKIATHBIX 3a/1adax.

[Ipy m3ydyeHUU CTAaTUCTUKU M BEPOATHOCTU 0OOTAIAIOTCA MPEICTABICHUS O COBPEMEHHOM
KapTHHE MHUpa M METOJlaX ero uccienoBaHus, GopMHUpyeTcs MOHUMAHHUE POJIU CTATUCTUKHU KakK
HMCTOYHHMKA COIMAJbHO 3HAYMMON HMHGOPMALUM U 3aKJIAJbIBAIOTCS OCHOBBI BEPOSTHOCTHOTO
MBILIJIEHUS.

Onucanue mecta ydye0OHoro npeamera «MareMaTuka» B y4eOHOM IJIaHe

basucHpiii y4ueOHbIN (0Opa3oBaTenbHBIN) IUIAaH HAa HW3ydeHHE aiareOpbl B 7—9 Kiaccax
OCHOBHOM IITKOJIBI OTBOJIMT 3 Yaca B HEJEII0 B TCUCHHE Ka)I0ro roja o0yueHus, Bcero 315 ypokos.

JIn4HOCTHBIE, MeTanpeAMeTHbIE U NPeIMeTHbIE Pe3yJbTAThl 0CBOCHHS Y4eOHOT0
npeamera «AJredopa»

[Iporpamma  obecmeunBaeT  JOCTHXKEHUE  CIEAYIOUIMX  PE3yJIbTaTOB  OCBOCHHS
00pa3oBaTeNbHON MPOTrpaMMbl OCHOBHOTO 00IIIeT0 00pa30BaHHUS:

1) nuunocmmuvie:

e chOPMHPOBAHHOCTH OTBETCTBEHHOTO OTHOINEHHUS K YYEHHIO, TOTOBHOCTH M CIIOCOOHOCTH
00y4aroImuXCst K CaMOPa3sBUTHIO M caMOO0OpPa30BaHUIO HA OCHOBE MOTHBAIIMKM K OOYYEHHUIO
W TO3HAHWIO, BHIOOPY JanbHeWmero oOpa3oBaHus Ha 0a3e OPHEHTHPOBKH B MHPE
npodeccuii. ¥ MPOPECCHOHATBHBIX  MPEANOYTEHHUH, OCO3HAHHOMY  MOCTPOCHHIO
WHIMBUAYATbHOW 00pa30BaTENbHON TPAEKTOPHHU C YYETOM YCTOWUYMBBIX MO3HABATEIbHBIX
HHTEPECOB;

e CPOPMHUPOBAHHOCTH IIEIOCTHOTO MHPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIICCTBEHHOM MPAKTHKH;

¢ CPOPMHUPOBAHHOCTh KOMMYHHKATHBHOW KOMIICTEHTHOCTH B OOINIEHUU W COTPYAHUYECTBE
CO CBEPCTHHKaMHU, CTApIIMMHU ¥ MJIQAIMIAMHU, B 00pa30BaTeabHO#, 00IIEeCTBEHHO MOJIE3HOM,
y4eOHO-HCCIe0BaTeNbCKOM, TBOPYECKOW M IPYTUX BUAAX ACATEIbHOCTH;

e yYMEHHE SCHO, TOYHO, TPAMOTHO H3JlaraTh CBOM MBICIIH B YCTHOW W MHUCHBMEHHOHW peyw,
MOHUMAaTh CMBICH TOCTABJICHHOW 3aJa4yd, BBICTPAMBATh APTYMEHTAIUI0, MPHUBOIUTH
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MPUMEPBI U KOHTPIIPUMEPHI;
MpeACTaBICHUE O MaTEeMaTHYeCKON Hayke Kak cdepe dYenoBeUecKOd AesTeabHOCTH, 00
sTanax e€ pa3BUTHUsA, 0 €€ 3HAYMMOCTH JUISl Pa3BUTHUS [IUBUIU3AINY;
KPUTUYHOCTH MBIIUICHHS, YMEHUE PACIIO3HABATH JOTHUYECKH HEKOPPEKTHBIE BHICKA3bIBaHUS,
OTJINYaTh TUMOTE3Y OT PaKTa;
KpEaTUBHOCTh MBIIIJICHUS, WHUIIMATHBA, HAXOJYHUBOCTh, AKTUBHOCTh TMPH PEIICHUU
anreOpamvyecKux 3aj1aq;
yMEHUE KOHTPOJIUPOBATH MPOIECC U PE3YIbTAT YICOHON MaTEeMAaTUUECKOM IEATEIBHOCTH;
CHOCOOHOCTh K JMOIIMOHAIHHOMY BOCIPHUATHIO MaTeMaTUYeCKUX OOBEKTOB, 3ajad,
peLIeHUN, PaCCyKACHUMN.

2) memanpeomemHuuie:

YMEHHE CaMOCTOATENbHO IUIAaHUPOBATh aJdbTEPHATUBHBIC TMYTH JOCTHIKCHHS IIEJIEH,
OCO3HaHHO BbIOMpaTh Haubosiee d(PPeKkTuBHbIE CHOCOOBI pelieHuss y4yeOHBIX U
MO3HaBaTEIbHBIX 3a]1a4;

YMEHHE OCYIIECTBISATH KOHTPOJIb IO pPE3YyIbTaTy M MO CIOCO0y JEHCTBUS Ha YpPOBHE
MPOM3BOJIBHOTO BHUMAHUS U BHOCHTHh HEOOXOTUMBIE KOPPEKTUBHI,

yMEHHE aJIeKBaTHO OILIEHWBATh MPABMUIBHOCTh WM ONIMOOYHOCTH BBIMIOJHEHUS Y4eOHOU
3a1auu, e€ 00BEKTHBHYIO TPYAHOCTh U COOCTBEHHBIE BOZMOYKHOCTH €€ PEIICHHUS;
OCO3HAHHOE€ BIIAJICHUE JIOTHYECKHUMH JCHCTBHUSIMHU OIpEAeICHHS TOHITHH, 0000IeHwus,
YCTAHOBJICHUS AaHAJOTHH, KilacCHPUKamu¥ HAa OCHOBE CaMOCTOSATEIHHOTO BBIOOpa
OCHOBaHWW M KPUTEPHUEB, YCTAHOBIEHUS POJO-BHIOBHIX CBsI3EH;

YMEHHE  yCTaHaBIWBAaTh  INPUYUHHO-CICICTBEHHBIC  CBSI3M;  CTPOUTH  JIOTHYECKOE
paccykaeHue, yMO3aKifoueHue (MHAYKTUBHOE, IETYKTHBHOE U 110 aHAJIOTHH) W BBIBOIBI;
yMEHHE CO03/1aBaTh, NPUMEHATh U NpeoOpa3oBBHIBATh 3HAKOBO- CHUMBOJUYECKHE CPEJNCTBA,
MOJIESIM U CXEMBI JJIsl pelIeHUs] yUeOHBIX U TO3HABATENbHBIX 33/1a4;

YyMEHHE OpraHU30BBIBAaTH Yy4eOHOE COTPYIHUYECTBO U COBMECTHYIO JEATEIbHOCTH C
y4UTEJIEeM U CBEPCTHUKAMH: ONpEAeisaTh LeNH, pacupeieiacHue QYyHKIUNA U poJiei
Y4aCTHUKOB, B3aUMOJCHCTBHE M OOIIHME CIOCOOB paboTHl; yMEHHE paboTaTh B TpYIIIE:
HaXoJuTh OOIlee peleHue U paspeniaTth KOH(QIUKTH Ha OCHOBE COTJIACOBAHUS MO3ULHN U
yu€Ta HMHTEPECOB; CiyllaTh MapTHEpa; (GopMylHpoBaTh, apryMEHTHUPOBAThL U OTCTAWBaTh
CBOE MHEHHUE;

chopMHUpPOBAaHHOCTh Y4eOHOW U OOIENOJIb30BATENbCKOH KOMIIETEHTHOCTH B 00JacTu
HCIIO0JIb30BaHUS UH(QOPMAIMOHHO-KOMMYHHUKAIITMOHHBIX TEXHOJIOTUM (UKT-
KOMIIETEHTHOCTH);

IepBOHAYalIbHbIE TMpEACTaBICHHS 00 uAeIX MU O MeToJaX MaTeMaTHKH Kak o0
YHUBEPCAJIBHOM SI3bIKE HAyKH U TEXHUKH, O CPEJICTBE MOJCIUPOBAHUS SBICHHUN W
MPOIIECCOB;

yMEHHE BHAETh MAaTEMaTHYECKYIO 3a/Jady B KOHTEKCTE MPOOJIEMHOW CHUTyallUd B APYTHUX
TUCLHUILUIMHAX, B OKPYXKaIOIIeil ®KU3HU;

yMEHHE HAXOJHUTh B Pa3IUYHBIX MUCTOUYHHKAX MHGOPMAIHNIO, HEOOXOIUMYIO AJ pPELICHUS
MaTeMaTU4YeCKUX MpoOiieM, U MPEACTaBIATh €€ B MOHATHOW (GopMe; MIPUHUMATh PEUICHUE B
YCIIOBUSAX HEMOJIHOM M N30BITOUHOM, TOUHOM M BEPOSATHOCTHONH MHPOPMALINH;

yMEHHE TMOHMMAaTh M HCIOJb30BaTh MaTeMaTUUYECKHUE CPEJCTBA HATIAAHOCTH (PUCYHKH,
YepPTEekKHU, CXEMBI U Jp.) AT WUTIOCTPAIlU, HHTEePIpETaIlui, apryMeHTaIlUH;

yYMEHHE BBIIBUTATh TUIMOTE3bl MPU PEIICHUU Y4eOHBIX 3aJa4 U MOHUMATh HEOOXOIUMOCTh
UX IPOBEPKHU,;

yMEHUE MPUMEHITh HWHIYKTUBHBIE M JEAYKTHUBHBIE CIIOCOOBI pacCyXJICHUH, BHJIETbH
pa3IuYHbIE CTPATETUH PEIIeHUs 3a/1a4;

NOHUMAaHHE CYIIHOCTH QITOPUTMUYECKUX TMPEINUCaHUl U yMeHue JeHCTBOBaTh B
COOTBETCTBHMH C IPEITI0KEHHBIM JITOPUTMOM;

YMEHHE CaMOCTOSITeNIbHO CTaBUTH LI€NU, BHIOMPATh U CO3/1aBaTh AJITOPHUTMBI JIJIsl PEIICH Us
y4eOHBIX MaTeMaTUYECKUX poliem;



YMCHHUC IUIAHUPOBATH U OCYIICCTBIIATH ACATCIBbHOCTH, HAIIPABJICHHYIO Ha PCUIICHHUC 3alayd
HCCICAOBATCIBLCKOTO XapaKTepa.

3) npeomemnvie:

yMeHHe paboTaTh C MaTeMaTUUYECKUM TEKCTOM (CTPYKTypUpPOBAHHUE, U3BIECUECHUE
HeoOXxoauMol WH(pOpPMAIMK), TOYHO M T'PAMOTHO BBIPAXXAaTh CBOW MBICIH B YCTHOW W
MUCbMEHHON peuyu, MPUMEHSISI MaTeMaTUYEeCKYl0 TEPMUHOJIOTHUI0O U  CUMBOJIMKY,
UCIIOJIb30BaTh  pas3jM4Hble  A3bBIKM  MAaTeMaTUKU  (CJIOBECHBIH, CHUMBOJIMYECKUN,
rpaguuecknii), OOOCHOBBIBATH CYXJCHHS, HPOBOIAUTH KIACCH(PHUKALHMIO, OKAa3bIBATh
MaTeMaTU4YEeCKUE YTBEPKACHUS;

BJIaJileHue 0a30BBIM MOHSATUWHBIM allapaToM: UMETh NpPEJCTaBICHUE O 4YHCIE, BilaJCHUE
CUMBOJIBHBIM S3bIKOM alreOphl, 3HaHUE AJIEMEHTAapHBIX (YHKIIMOHAJIbHBIX 3aBUCHUMOCTEH,
(¢hopMUpoBaHUE NPEACTABICHUN O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B pEAJIbHOM MUPE U O
pPa3IUYHBIX CIOCO0AX MX HU3ydeHUs, 00 0OCOOEHHOCTSX BBIBOJIOB M IMPOTHO30B, HOCSIIUX
BEPOSTHOCTHBIN XapakTep;

YMEHHE BBINOJHATH airedpandeckue MpeoOpa3oBaHMS palMOHAIbHBIX BbIpaXEHUH,
MPUMEHATh UX ISl pelleHUs] Y4eOHbIX MaTeMaTUUeCKHUX 3a7ad U 3a/lay, BO3HUKAIOMIUX B
CMEXXHBIX YUYEOHBIX MPEIMETAX;

YMEHHE I0JIb30BaThCS MaTeMaTHUYeCKUMHU (opMylaMH U CaMOCTOSATENIbHO COCTaBIATH
(dbopMynbl 3aBUCUMOCTEH MEXYy BEIMYMHAMHU HAa OCHOBE 00O0OIIEHUS YaCTHBIX CIy4aeB U
SKCIEPUMEHTA;

yMEHHE peniaTh JUHEHHbIe U KBaJpaTHbIE YPAaBHEHHS U HEPABEHCTBA, a TAK)KE€ MPUBOIUMBIE
K HUM ypaBHEHHs, HEPAaBEHCTBA, CUCTEMbI; IPUMEHATh rpaduueckue MpeicTaBieHus s
pelIeHusT W HCCIENOBAHUS YPAaBHEHUN, HEPABEHCTB, CUCTEM; IPUMEHSTH IOJYy4YECHHBIE
YMEHUs Uil pEeIeHUs 3aad U3 MaTeMaTUKH, CMEXHBIX [IPEAMETOB, IPAKTUKHU;

OBJIaJlcHHEe CUCTeMON (YHKIUOHAJIbHBIX TMOHATUM, (GYHKIHMOHAIBHBIM SI3BIKOM U
CUMBOJIMKOM, YMEHHUE CTPOUTH TpaPuKu PyHKIUN, OMUCHIBATh UX CBOICTBA, UCIOJIb30BAThH
(GbyHKIIMOHANBbHO-TpadUUEeCKUe MPEACTABICHUS UIsl OMUCAHUS M aHalhi3a MaTeMaTUYEeCKUX
3a71a4 U peajJbHbIX 3aBUCUMOCTEM;

OBJIaJICHUE OCHOBHBIMU CIIOCOOAMM MPEICTABICHHUS M aHAIM3a CTATUCTHUYECKUX JAaHHBIX;
yMEHHE pellaTh 3a/lauyd Ha HaX0XIeHHE YaCTOThl U BEPOATHOCTHU CIydailHbIX COOBITHIA;
YMEHUE NPUMEHATh MU3yYEHHbIE NOHATHUS, PE3yJbTaThl U METOJbl NPU PEUICHUHU 33134 M3
pa3IMUHBIX pa3lesioB Kypca, B TOM YHCIIE 33/a4, HE CBOJAIIMXCSA K HEMNOCPEICTBEHHOMY
IIPUMEHEHUIO U3BECTHBIX AJITOPUTMOB.



Ilnanupyemblie npeaMeTHbIE Pe3yabTaThl
Y4yauuiica HayuyuTcs B 7 Kjacce:

L] OIICpupoOBaThL Ha 68,30BOM YPOBHC TNOHATUAMU: MHOKCCTBO, 3JICMCHT MHOXCCTBA,
IMOAMHOXKECCTBO, MPUHAJICKHOCTD,

®  3a7aBaTh MHOXECTBA MEPEYUCICHUEM HX JIEMEHTOB;

® HaxOJUTh MepecedeHune, 00beAMHEHUE, TTOIMHOKECTBO B MPOCTEHIIINX CUTYAITHSX;

® IIPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI ISl IOATBEPKACHUSA CBOMX BBICKA3bIBAHUM.

® UCIIOJIB30BaTh Tpaduueckoe TNPEICTABICHUE MHOXKECTB [JIsi OINHUCAHMUS PEAThbHBIX
MIPOLIECCOB U SBJICHUH, PU PEUICHUH 3a/1a4 IPYruX y4eOHbBIX NPEAMETOB.

e omepupoBaTh Ha 0a30BOM YpPOBHE TMOHATHAMH: HATYPAJIbHOE YHCIO, IEJ0€ YHCIIO,
OOBIKHOBEHHas1 JpoOb, JecsATUYHAs JApoOb, CMEMIaHHas JpoOb, paIMOHATLHOE  YHCIIO,
apruMETHUECKUIA KBAIPATHBIA KOPEHb;

®  HCIOJIb30BAaTh CBOMCTBA YKUCEI U MpaBUia ACHCTBUI MPHU BBIITOJTHEHUN BBIYUCICHUH;

®  HCIOJIb30BaTh MPU3HAKUA ACIUMOCTH Ha 2, 5, 3, 9, 10 npu BHINIOJTHEHUH BBIYUCICHUNA U
pPELICHUH HECIIOXKHBIX 3a/ad4;

®  BBINOJHATH OKPYIJICHUE PAIIMOHATBHBIX YACENI B COOTBETCTBHUM C IIPaBUJIAMH;

®  OIICHMBATh 3HAYEHUE KBAJIPATHOTO KOPHS M3 MOJIOKHUTEIBHOTO [EJIOT0 YUCIa;

®  pacro3HaBaTh palMOHAIBHBIEC U UPPALMOHAIIbHBIC YUCTIA;

®  CpaBHMBATh YHCIIA;

®  OLICHMBATh PE3YJIbTaThl BEIYMCICHUN MIPU PELICHUN MPAKTUUECKHUX 3a/1a4;

®  BBINOJIHATH CPABHEHUE YUCEI B PEAJIbHBIX CUTYaIUsX;

®  COCTaBJISITh YACJIOBBIE BBIPAKEHUS IIPU PELLICHUN TPAKTUYECKUX 3a]a4 U 3a]a4 U3 JPYTuxX
y4eOHBIX PEIMETOB;

®  BBHINIOJIHATH HECJIOXKHBIE TMPeoOpa3oBaHUsl [UIsI BBIYUCICHUS 3HAUEHUH YHCIOBBIX
BBIpQXKEHUH, COAEpKAUIUX CTENEHW C HATypalbHBIM IOKAa3aTeleM, CTENEeHU C  LeJIbIM
OTPULIATENLHBIM MOKAa3aTelleM;

®  BBINOJIHATH HECIIOXKHBIE MpPeoOpa3oBaHUs IENbIX BBIPAKEHHI: PpacKpbIBaTh CKOOKH,
MIPUBOJIUTH TIOJJOOHBIE CIaraeMebie;

®  WCIOJB30BaTh (OPMYJIBl COKPAIICHHOTO YMHOXKEHUS (KBaapaT CyMMBI, KBaJpar

Pa3sHOCTH, Pa3HOCTb KBa,[[paTOB) AT YIIPOIICHHU AL BBIYHCIICHUI 3HAUCHUH BBIpa)KeHPIfI;



®  BBINIOJIHATH HECIIOKHBIE MPeoOpa30oBaHusl IPOOHO-THHEHHBIX BRIPAKECHUN U BBIPAXKECHUHN C
KBaJIPATHBIMU KOPHSIMH.

® [IOHUMAaTh CMBICII 3aIMCH YHCIIA B CTAHITAPTHOM BHJIC;

e  OmepHupoBaTh HA OA30BOM YPOBHE MOHSATHEM «CTAHIAPTHAS 3aIMCh YUCIIAN;

e omepupoBarh Ha 0a30BOM YpPOBHE IMOHSTHSIMH: PaBEHCTBO, YHCIOBOE PAaBCHCTBO,
ypaBHCHHE, KOPCHb YpaBHCHHSI, PCIICHUE YpaBHEHHS, YHCIOBOEC HEPAaBEHCTBO, HEPaBEHCTBO,
peIICHNe HEPABCHCTBA;

®  IPOBEPATH CIPABEUTMBOCTh YHCIOBBIX PABEHCTB U HEPABEHCTB;

e  pemiaTth JMHCWHBIC HEPABEHCTBA M HECIIOKHBIC HEPABEHCTBA, CBOISAIIUECS K JIMHEHHBIM;

®  pemraTh CUCTEMBI HECIIOKHBIX JTMHCHHBIX YpaBHEHUH, HEPABEHCTB;

®  IIPOBEPSATH, ABJSACTCS JIU JIAHHOE YHCIIO PEIICHHEM ypaBHEHUS (HEPaBEHCTBA);

e  pemiath KBaJIpaTHBIC YpaBHEHHS 110 (JOpMyJie KOPHEH KBaJIPaTHOTO YpaBHECHUS;

®  M300paXkaTh peNICHHs] HEPABEHCTB M MX CHCTEM Ha YUCIIOBOH MPSMOTA;

® COCTAaBJATh M pelIaTh JIMHCWHBIC YpaBHEHHS IPH PEIICHUHM 337ad, BO3HHUKAIOIIMX B
JIPYTUX YIeOHBIX TIpeIMETaX;

®  HaxOJWUTh 3HAYCHHE (YHKIIMH 10 33JaHHOMY 3HAUCHHUIO apTyMEHTa;

® HAXOIUTh 3HAYCHUE apryMEHTa [0 33aJaHHOMY 3HAYeHUIO0 (YHKIUU B HECIOXHBIX
CUTYalUsX;

e OmpeneNnaTh TOJOKEHHWE TOYKM 10 €€ KOOpAWHAaTaM, KOOPAWHATHI TOYKHA IO €€
MOJIOKEHHUIO Ha KOOPJMHATHOW TUIOCKOCTH;

e 10 rpaduKy HaxXOIUTh OOJIACTH OIPEIEIICHUS, MHOKECTBO 3HAYCHH, HYIH (YHKIIUH,
MPOMEXKYTKA 3HAKOTIOCTOSIHCTBA, TIPOMEXKYTKHA BO3pacTaHuWsi W yObIBaHWs, HaumOoOJblIee U
HaMMCHBIIee 3HAYCHUS PYHKITIH,

®  CTpOUTh I'paduK TMHEHHON YHKIINH;

®  TIPOBEPsATH, SBISETCS JIM JaHHBIA rpaduk rpadukoM 3agaHHOW (YHKUIUU (JTMHEWHOM,
KBaJIpaTUYHO, 00paTHOW MPOTIOPIUOHATBHOCTH);

e ompenenaTh NPUOIMIKCHHBIC 3HAYCHUs KOOPAWHAT TOYKH IepecedeHus rpadukos
(b yHKIIHIA;

e pemiath NpocTeiiine KOMOMHATOPHBIE 3aJaYyd METOJOM MPSMOTO U OPTaHHU30BAHHOTO
nepedopa;

®  yuTaTh MHPOPMAIIHIO, TPEICTABICHHYIO B BHUJIE TaOIMIIbI, TUarpaMMBl, Tpaduka;

®  OIICHHBATh KOJMUYECTBO BO3MOXKHBIX BAPHAHTOB METOJIOM Tiepedopa;

L4 pelraTb HECJIOXHBIC CHOKCTHBIC 3aJladyi pPa3HbIX THUIIOB Ha BCC apI/I(I)MCTI/I‘-ICCKI/IC

JICVCTBUS,



®  OCYIICCTBIIATH CIOCOO MOUCKA PEIICHUS 3aJa4d, B KOTOPOM PACCYKICHHE CTPOUTCS OT
yCIOBUS K TPEOOBAHUIO WIIA OT TPEOOBAHUS K YCIOBHIO;

®  COCTaBJIATH IUIAH PEIICHUS 3a/1a4H;

®  BBIJICIATH dTAllbl PELICHUS 3a/1a4U;

®  UHTEPNPETUPOBATH BBIUMCIUTEIBHBIC PE3yIbTaThl B 3ajlaye, MCCIEAOBATH IMOIYYCHHOE
pelieHue 3a1a4u;

® 3HATh pa3linyue CKOPOCTEW OO0BEKTa B CTOSIUEH BOJIC, MPOTHUB TEUEHUSI M MO TEUCHUIO
peku;

e  pemmaTh 33/1a4M Ha HAXO0XJCHUE YaCTH YKCJIa M YKCIIa 1O €ro YacTH;

e pemaTh 3a7a4d Pa3HbIX THUMOB (Ha paboOTy, HA TMOKYIKH, HAa JBW)KCHHUE), CBSA3BIBAIOIIUX
TP BEJIMYUHBI, BBIJICNISITH 3TH BEJIMUYMHBI M OTHOIICHUS MEXITY HUMU;

®  HAXOJUTh MPOIEHT OT YHWCJIa, YUCJIO IO TMPOIEHTY OT HEro, HaXOAUTh MPOIEHTHOE
CHUYKEHHUE WJIH MPOIEHTHOE MOBHITIIEHUE BETUINHEIL;

e  pemaTh HECIOXKHBIE JOTHISCKUE 3a/1a4U METOI0M PACCYKICHHH.

®  JCIOJIb30BaTh OTHOIICHHS ISl PEUICHUS MPOCTEHUINNX 3a/1a4, BOSHUKAIONIUX B PEATbHOU
KU3HU.

Yyammiics moJiy4uT BO3MOKHOCTh HAYYUThHCA B 7 KJlacce:

®  OmpeleNsITh MPUHAUICKHOCTh 3JIEMEHTa MHOXKECTBY, OOBEAMHEHHUIO U TEPECEUCHUIO
MHOYECTB;

®  33]aBaTh MHOXECTBO C MOMOUIBIO MIEPEUUCIICHUS JIEMEHTOB, CJIOBECHOTO ONHUCAHHUS;

e  ONEepUpOBaTh MOHATHUSIMH: BBICKa3bIBAHWE, HCTHHHOCTh M JIOKHOCTb BBICKA3bIBAHMS,
OTPULIAHME BBICKA3bIBAHUM, ONlE€palluy HaJ BBICKA3bIBAHUSAMU: U, WM, HE, YCIOBHbBIC BBICKA3bIBAHUS
(MMIUIMKAIAN );

®  CTPOUTH BBICKA3bIBAHUS, OTPULIAHUS BbICKa3bIBAHU;

®  CTPOUTH LEMOYKH YMO3AKIOUEHUN Ha OCHOBE MCIOJb30BaHUS IIPABUII JIOTUKH;

®  WCIIOJIb30BaTh MHOXKECTBA, OMEpAIlMU C MHOXECTBaMH, UX rpaduueckoe MpeacTaBlieHue
JUISl OTIMCAHMSI PEATIbHBIX MTPOLIECCOB U SIBJICHMUIA,

®  ONEepUpOBaTh MOHATUSMU: MHOYKECTBO HATypalIbHBIX YMCEJI, MHOXKECTBO LIEJBIX YHUCEI,
MHOXECTBO PALMOHAIBHBIX YHUCEN, HPPALHOHATBHOE YHCIO, KBAaJAPATHBIA KOPEHb, MHOKECTBO
JNEHUCTBUTENBHBIX YHCEJ, T€OMETPUYECKass HMHTEPIpETalus HATypaJbHbIX, LIEJbIX, PAalMOHAIbHBIX,
JEHUCTBUTENbHBIX YNCET;

® TOHUMATh U OOBSACHATH CMBICI MO3UIIMOHHOMN 3alMCH HATYPATbHOTO YUCIIA;

®  BBINOJHATh BBIYKMCIECHUS, B TOM YHUCJIE€ C MCIOJIb30BAaHUEM IPUEMOB PAIIMOHAIBHBIX
BBIYHCJICHU;

° BBIIIOJIHATH OKPYIIJICHUEC PAllUOHAJIBHBIX YUCCIT C 3aJaHHOM TOYHOCTBIO,



®  CpaBHUBAaTh pallMOHAJIBHBIE U UPPALMOHAIbHBIC YNCIIA;

®  TPEACTaBIATH PAIMOHAIBHOE YUCIIO B BUJE JECATUYHOMN Tpoou

®  YNOPSAAOYHMBATH YHCJA, 3aIIMCAHHBIC B BUIE OOBIKHOBEHHOM U AECATHYHON APOOH;

® MPUMEHSTH MPaBUIA TPUOIUKEHHBIX BHIYMCICHUN TIPU PEIICHUH MPAKTUYECKUX 3a/1a4y U
pelIeHnH 3a1a4 JPYrux y4eOHbIX IPEIMETOB;

®  BBINOJHATh CPABHEHHE PE3YJIbTATOB BBIYMCICHUM MPU PEIICHUH MPAKTHYECKUX 3a7ad, B
TOM YHCJI€ NMPUOIMKEHHBIX BRIYUCIICHUN;

® COCTaBJISITh U OLICHUMBATh YMCJIOBBIE BBIPKEHMSI IIPU PEIICHUU IPAKTUUYECKUX 3a/1ad U
3a/1a4 U3 IpYyrux y4eOHbIX MPEAMETOB;

®  3amKChIBaTh U OKPYIJISATh YHMCIIOBBIE 3HAUEHHS pEAIbHbIX BEJIMYHMH C HCIOJIb30BAHHUEM
Pa3HbIX CUCTEM U3MEPEHUS;

e omepupoBaTh NOHATHUAMHU CTENEHU C HATypaJbHBIM IOKAa3aTEJEeM, CTENEHU C LEJIbIM
OTpULATENIbHBIM IT0OKa3aTeNeM;

®  BBINOJIHATH MIPEOOPa30BaHUs LEIbIX BBIPAKEHUN: JEMCTBUS C OJHOWIEHAMH (CIIOKEHUE,
BBIYMTAHUE, YMHOKEHHUE), NEHCTBUS C MHOTOWIEHaMHU (CII0OXKEHHUE, BHIUYUTAaHUE, YMHOKEHUE);

®  BBINOJIHATH Pa3I0kKEHHE MHOTOWIEHOB HAa MHOXHUTENIM OJAHUM M3 CIHOCOOOB: BHIHECEHHE
3a CKOOKY, FpyNIHPOBKA, UCHIOIb30BaHUE (OPMYI COKPALIEHHOTO YMHOKEHUS;

®  BBIIEIATH KBAAPAT CYMMBbI U Pa3HOCTH OJHOYJIEHOB;

®  pacKJIaJbpIBaTh HA MHOXKHUTENIH KBAAPATHBIA TPEXUJICH;

® BBLINOJIHATH MpeoOpa3oBaHMsl  BBIPAKEHHUM, COJAEpXKAIIMX CTENEHH C  IeJIBIMU
OTPULIATEIILHBIMU TIOKA3aTESIMH, [IEPEXOJUTh OT 3alMCH B BUJE CTEIEHU C LEJIbIM OTPHULATENIbHBIM
MoKasaresieM K 3aIiCH B BUjIe ApoOu;

®  BBINOJIHATH MIPE0Opa3OBaHUs IPOOHO-PAIMOHATBHBIX BBIPAXKEHUIN: COKpallleHue ApoOeH,
npuBeAeHue anreOpanyeckux ApobOel K oOlieMy 3HaAMEHATeNo, CIOXKEHUE, YMHOXKEHUE, JelIeHUe
anrebpanveckux ApoOed, BO3BeAeHHE anredpandeckod ApoOuM B HATypaldbHYIO U IEIYIO
OTPULIATEIIbHYIO CTEIIEHb;

®  BBINIOJIHATH IPEOOPA30BAHUS BBIPAKECHUI, COJIEPKAIINX KBAIPaTHBIE KOPHU;

®  BBIICIATH KBAApPaT CyMMbl WM Pa3HOCTH JIBYWIEHA B BBIPAXKEHUSAX, COACPIKALIUX
KBaJpaTHbIE KOPHU;

®  BBINIOJIHATH IPEOOPA30BAHNS BEIPAKEHHI, COIEPKALUX MOIYIIb;

®  BBINIOJIHATH IPEOOPA30BAHUS U ISHCTBUS C UNCIAMHU, 3alIUCAHHBIMU B CTAHAAPTHOM BHUJIE;

®  BBINIOJIHATH MPEOOpPa30BaHUs aNreOpandyecKux BBHIPAKEHUHN MPHU PElIeHUH 3aaad APYrux

y4eOHBIX MPEIMETOB.
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e OnepupoBaTh IMOHATHUAMU: YPAaBHEHHME, HEPABEHCTBO, KOPEHb YpPaBHEHHUS, PpELICHHUE
HEPABEHCTBA, PABHOCUJIbHBIE YPABHEHMSI, 00JIaCTh OIPECIICHUS YpaBHEHUS (HEPABEHCTBA, CUCTEMBbI
YPaBHEHUI WM HEPABEHCTB);

e peuiath JMHEWHbIE YPaBHEHMSI M YPaBHEHHs, CBOJUMbIE K JIMHEMHBIM C IOMOILBIO
TO>KJIECTBEHHBIX IpeoOpa30BaHuil;

e peliarh KBaJpaTHbIE YPAaBHEHUS U YPaBHEHHUS, CBOJMMbIE K KBAJPATHBIM C IOMOIIbIO
TO>KJIECTBEHHBIX IpeoOpa3oBaHull;

e  pemiarh JPOOHO-JIMHEHHBIC YPaBHEHUS;

e  pemaTrb YpaBHEHHS BUIA Xn =a,;

e  pemath ypaBHEHUS CIIOCOOOM Pa3IoKEHHS HA MHOKUTENN M 3aMEHBI TIEpEeMEHHOMH;

e  pemiaTth JMHCWHbBIC YPABHCHUS W HEPABCHCTBA C TTapaMETPaMH;

e  pelraTh HECJIOKHBIE KBAaJIPATHBIC YPaBHEHUS C TTapaMeTPOM;

®  pelraTh HECJIOKHBIE CUCTEMBI IMHEHHBIX YPaBHCHUH C TTapaMeTPaMH;

®  pelraTh HECJIOKHBIC YPABHEHHS B IIEITBIX YHCIIaX.

® yMETh HWHTEPIPETHPOBATH TOJYYCHHBIA TNPU PEIICHWH YpPaBHEHHWS, HEPABEHCTBA WJIH
CUCTEMBI Pe3y/IbTaT B KOHTEKCTE 3aJJaHHON peabHOM CUTYyalluu WM MPHUKIAIHOM 3a/1a4H;

®  OMepUpoBaTh MOHATUAMH: (PYHKIIMOHAIbHAS 3aBHCUMOCTh, (YHKIUSA, rpaduK (YHKIINH,
crocoObl 3amanus (GYHKIMK, apTyMEHT M 3Ha4YeHHUEe (PYHKIIUH, 00JIACTh ONPEICIICHUS] 1 MHOYKECTBO
3HAYCHUH (PYHKIINH,

e  CTpouTh rpaduKu JUHEHHOW, KBaAPAaTUIHON (DYHKIIHMKA, 0OpaTHOM MPOMOPIMOHAILHOCTH,
GyHKIUH BUJA: y — /X ;

®  COCTaBJISITh YPABHEHUS MPSIMOM IO 33JaHHBIM YCIIOBUSM: MPOXOIALICH uepes ABe TOUKH C
3aJJaHHBIMU KOOpJIUHATAMHU, IPOXOAIIEH Yepe3 JaHHYIO TOUKY U MapajuieIbHON JaHHOU MPSIMOK;

® pemiath MPOCThIE U CJOXKHBIC 334l Pa3HBIX TUIOB, a TAKXK€ 3a/la4d TOBBIIICHHOM
TPYIAHOCTH;

® WCIIOJIb30BaTh pa3Hble KpaTKWE 3alicH KaK MOJENIM TEeKCTOB CIIOKHBIX 3aaad s
MOCTPOCHHUS IOMCKOBOW CXEMBI U PEIICHUS 3a/1aY;

e  pa3nMyaTh MOJENb TeKCTa M MOJIENb PEUIeHHsI 3aa4i, KOHCTPYHUPOBATh K OJHOM MOJIEIH
pElIeHNs HEeCI0KHOW 3a]aui pa3Hble MOIETN TEKCTa 3a/1auH;

® 3HATh U MPUMEHATH 00a crocoba Moucka pemeHus 3a1ad (0T TpeOOBaHUS K YCIOBHUIO U OT
YCJIOBHS K TpeOOBaHUIO);

®  MOJEIUPOBATH PACCYKIEHUS MPU MOUCKE PEIICHHS 3a/1a4 C TOMOIIBIO Tpad) -CXeMBI;

L4 BBIICJIATD 3TAllbl PCIICHUA 3aa4U U COACPIKAaHNEC KAXKOTO 3Talla,
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e yMeTh BBHIOMpaTh ONTUMAIBHBIA METOJ pEIICHUs 3a/aud M O0CO3HABaTh BHIOOp METOna,
paccMaTpuBaTh pPa3IMYHbIE METO/IbI, HAXOIUTH pa3HbIe PEHICHUS 33/1a4H, €CIIH BO3MOXKHO;

®  AHANM3UPOBATH 3aTPYAHEHUS MPH PEIICHUH 337134,

e  BBINOJIHATH Pa3IMUHbIC IPe0Opa30BaHUs MPEATIOKESHHON 3a/1a41, KOHCTPYHPOBATh HOBBIE
3aJlauM U3 JIaHHOM, B TOM 4YuCIie 0OpaTHBbIE;

®  UHTEPNPETHPOBATH BBHIYMCIUTEIBHBIC PE3yIbTAaThl B 3aJaue, MCCIENOBATH IMOJY4YCHHOE
pellIeHre 3a/1auu;

e  pelarh pa3HOOOpa3HbIE 337aUU «HA YaCTU»;

e pemath U 00OCHOBBIBAaTh CBOE pellIeHUE 3ajau (BBIIEISITh MATEMAaTUYECKYIO OCHOBY) Ha
HaXO0X/IEHHWE YacTH YKCJIa ¥ YUCIIa [0 €T0 YaCTH HAa OCHOBE KOHKPETHOTO CMBICIIA JpooH;

® 0CO3HaBaThb W OOBSCHATh HWACHTUYHOCTH 3a/1a4 PA3HBIX THUIIOB, CBS3BIBAIOMINX TPHU
BEJIMUYUHBI (Ha pabOTy, HAa MOKYIKH, HAa JBM)KEHHE), BBIJCIATH STH BEIUYMHBI M OTHOIICHUS MEXITY
HUMH, IPUMEHSATH WX MIPH PEUICHUH 33734, KOHCTPYUPOBATh COOCTBEHHBIE 3a/1a4 YKa3aHHBIX THIIOB;

®  BJAJETh OCHOBHBIMH METOJIAMH PEIICHUS 3a/1a4 Ha CMECH, CTUIaBbI, KOHIICHTPAIIHIH;

e pemiath 3a/Ja4d Ha MPOIEHTHl, B TOM YHUCJE, CJIOKHbIE MPOIEHTHI C OOOCHOBAaHUEM,
WCTIOJIB3YsI pa3HbIE CTIOCOOHI;

®  peliarh JIOTUYECKUE 3a/layM Pa3HbIMU CIIOCOOaMH, B TOM YHCIE, C IBYMsI OJIOKaMU U C
TpeMs OJIOKaMH JaHHBIX C TIOMOIILIO TAOJIHII;

e cBOOOJHO OMEPUPOBATH MOHITHSIMH: MHOKECTBO, XapaKTEPUCTHUKU MHOXKECTBA, JIEMEHT
MHOKECTBAa, IyCTOE, KOHEYHOE M OECKOHEYHOE MHOXKECTBO, MOJMHOKECTBO, MPUHAIIC)KHOCTD,
BKJIIOUEHUE, PABEHCTBO MHOECTB, CIIOCOOBI 3aJJaHie MHO)KECTBA;

®  33/1aBaTh MHOKECTBA Pa3HBIMU CIIOCOOAMH;

®  [IPOBEPATH BBHINOJHEHHE XapaKTEPUCTUUECKOTO CBOIICTBA MHOYKECTBA;

e CBOOOJHO OMNEpPUPOBATH TMOHATUSMU: BBICKA3bIBAHHE, MCTUHHOCTb U  JIO)KHOCTD
BBICKA3bIBaHUS, CIIO)KHBIE M TPOCTbIE BBICKA3bIBAHUSA, OTPUIAHUE BBICKA3bIBAHUN; MCTUHHOCTH M
JIO’)KHOCTh YTBEPXKACHUS U €r0 OTPUIAHMS, OTIEpallii HaJl BHICKA3bIBAHUSMU: U, WIH, HE; YCIOBHBIC
BBICKa3bIBaHUS (MMILTUKALIHH ),

®  CTPOUTH BHICKA3bIBAHUS C UCIIOJIb30BAHUEM 3aKOHOB alreOpbl BHICKA3bIBAHMUIA;

®  CTPOUTH PACCYXKIEHHUS Ha OCHOBE HCIIOJIH30BAHMSI TPABHII JIOTHKH;

®  JCIMOJB30BaTh MHOXKECTBA, ONEpalli ¢ MHOXECTBaMH, UX rpaduyeckoe mpeacTaBieHne
JUIS. ONICAHMsI PEabHBIX MPOLIECCOB U SBIICHUH, P PEIICHUH 3a7a4 APYTrUX yueOHBIX MPEAMETOB;

e CcBOOOJHO OMNEPUPOBATH MHOHATHAMU: HATYpaJbHOE YHUCIIO, MHOXECTBO HATypalbHBIX
quceNl, IeJ0€ YHCIO, MHOXECTBO WENbIX 4YHCeNl, OOBIKHOBEHHass ApoOb, JecATHYHAs JpoOb,
CMEIIaHHOE YHUCJIO, PALMOHAIBHOE YHCIO, MHOXKECTBO DPALMOHANBHBIX YHWCEN, HUPpPAlMOHAIBHOE

YHUCJI0, KOPpCHb CTCIICHU N, JIeNCTBUTEIBHOE YHCJI0, MHOXXCCTBO JEHCTBUTEIBHBIX YHCE]I,
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®  [IEPEBOJUTDH YUCIA U3 OJTHOM CUCTEMBI 3aMUCH (CUCTEMBI CUMUCIICHUS) B APYTYIO;

®  JI0Ka3bIBaTh M UCIIOJIb30BATh MPU3HAKU JAETUMOCTH Ha 2, 4, 8, 5, 3,6, 9, 10, 11 cymMmbI 1
MIPOU3BEICHUSI YUCEI TIPU BBIMOJTHEHUH BBIUUCICHUHN U PEILICHUU 3a/1a4;

®  BBINOJHATH OKPYIJICHHE PALMOHANBHBIX W HPPALMOHANBHBIX YHCET C 3aJaHHOU
TOYHOCTHIO;

®  CpaBHUBATH JCHCTBUTEIBHBIC YHUCIIA PA3HBIMH CIIOCO0aMU;

®  VIOPSAAOYUBATH YHCIIA, 3aIIMCAHHBIC B BUIC OOBIKHOBEHHOU M JACCATUYHON POOH, YHCIa,
3aIMCaHHBIC ¢ UCTIOJB30BaHUEM apu(PMETHICCKOTO KBaJIPATHOTO KOPHS, KOPHEH cTereHu 0oJIbIe 2;

®  BBINOJHATH BBIYHCICHUS U TIPEOOpa30BaHUs BHIPAKECHUM, COIEPKAIINX JICUCTBUTEIHHBIC
YHUCIIa, B TOM YUCJI€ KOPHU HAaTypaJIbHBIX CTEIICHEH;

® BBHINOJHATH M OOBICHATH PE3YNbTAThl CpPAaBHEHHUS pPE3yIbTAaTOB BBIUMCICHUN TMpHU
pelIeHUN TMPAKTHYECKUX 3a7a4, B TOM YHCIE MPUOIMKEHHBIX BBIYMCICHUM, HCTOJB3Yys pa3HbIC
CrocoObl CpaBHEHUIA;

®  3aMUCHIBaTh, CPABHUBATH, OKPYIVISITH YHCIOBBIC JIaHHBIE pEATbHBIX BEIUYUH C
WCIIOJIb30BAHUEM PA3HBIX CHCTEM U3MEPEHNS;

® COCTaBJSITH M OIICHUBATh PA3HBIMH CIIOCOOAMH YHCIIOBBIC BBIPAKCHUS TPU PEIICHUH
MPaKTUYECKHX 33J1a4 ¥ 33]1a4 U3 JPYTUX y4eOHBIX MMPEAMETOB.

e  CBOOOJHO ONEPUPOBATH MOHATHIMH CTETICHH C IIEJILIM M IPOOHBIM MTOKa3aTelIeM;

®  BBINOJHATH JIOKA3aTEIbCTBO CBOMCTB CTEIICHHM C LIEIBIMH U IPOOHBIMU TTOKA3aTEIISIMH,

® ONepupoBaTh TMOHATHUSIMH «OJHOWIEH», «MHOTOYJIEH», «MHOTOWIEH C OJHOM
MEPEMEHHON», «MHOTOWIEH C HECKOJBKUMU TEPEMEHHBIMU», KOA(DOUIIMEHTH MHOTOWICHA,
«CTaHJIapTHAs 3aMCh MHOTOWICHAY», CTENIEHb OJTHOWICHA 1 MHOTOYJICHA;

e CBOOOJTHO BJIAJIETh NpPUEMaMU TIPeoOpa3oBaHUs I1EIBIX M APOOHO-pAIMOHATBHBIX
BBIPAKCHUI;

®  BBINOJHATH PA3JI0OKEHWE MHOTOYJICHOB HA MHOXHUTEIM pPa3HbIMH CIIOCO0aMH, C
HCIIOJIb30BAaHUEM KOMOHMHAIIMH Pa3IMUHbIX TPUEMOB;

® WUCIOJNB30BaTh TeopeMy Buera u Teopemy, oOpatHyro Teopeme Buera, s moucka
KOpHEH KBaJpaTHOTO TpexXdwieHa W IS pelieHUs 3aJad, B TOM YHWCJIE 3ajJad C IapaMmeTpaMud Ha
OCHOBE KBaJIpaTHOTO TPEXUJICHA;

®  BBINOJIHATH JCJICHUE MHOTOYJIEHAa HA MHOTOUJIEH C OCTaTKOM;

®  JI0Ka3bIBaTh CBOMCTBA KBAJPATHBIX KOPHEW U KOPHEH CTENEHU N;

®  BBINOJIHATH TMPeoOpa3oBaHUsl BBIPAKEHUH, COAEPKAIIMX KBaJpaTHbIE KOPHHU, KOPHU
CTETeHHu N;

®  BBINOJIHATH MPeoOpa3oBaHUs U JEUCTBUS C OYKBEHHBIMHU BBIPAKCHHSIMH, YHCIOBBIC

KOZ—)(b(bI/II_II/ICHTBI KOTOPBIX 3allMCaHbl B CTAHAAPTHOM BHUIC,
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®  BBINOJHATH MPE0Opa3OBaHUs PAHOHAIBHBIX BBIPAKCHHUN MPH PEIICHUH 3a/a4 JPYTUX
y4eOHBIX TPEIMETOB;

®  BBINOJIHATH MPOBEPKY MPaBAONON00US (PU3MYECKHX U XUMHUYECKUX (POpPMYIT Ha OCHOBE
CpaBHEHUS Pa3MEPHOCTEN U BAJIEHTHOCTEM.

e CcBOOOJHO OMNEpPHPOBATH TOHITUAMHU: YpaBHEHHE, HEPAaBEHCTBO, PABHOCHIIbHBIC
YpaBHEHUS U HEPABEHCTBA, YPAaBHEHUE, SIBJISIOIIEECS CIEACTBHEM APYroro ypaBHEHUS, YPaBHEHUS,
PaBHOCHJIbHBIE HA MHOKECTBE, PABHOCHJIbHBIE TPEOOPAa30BaHUsI ypaBHEHUM;

e  peliarh pa3Hble BUJAbI YpaBHEHUI UM HEPABEHCTB U MX CUCTEM, B TOM UHCIIE HEKOTOpHIE
ypaBHEHU 3 U 4 cTeneHel, 1poOHO-pallOHATIbHbIE U UPPAIIMOHANIBHBIE;

e 3HaTh Teopemy Buera [uis ypaBHEHHI CTEIEHU BBILLIE BTOPOW;

® [IOHMMaTb CMBICII TEOPEM O pPaBHOCWJIBHBIX M HEPABHOCWIBHBIX IPE0Opa30BaHUAX
YpaBHEHHIA U YMETh UX JIOKAa3bIBATh;

e BIAJETh pa3HbIMM METOJAaMU DPEUICHUS YpaBHEHUH, HEPABEHCTB U HMX CHCTEM, YMETh
BBIOMpATh METOJ] pelieHHsI U 000CHOBBIBATh CBOW BBIOOD;

®  WCIIOJIb30BAaTh METOJ| MHTEPBAJIOB JUIsl PEUICHUS HEPABEHCTB, B TOM YHCIE IPOOHO-
paIMOHAJIbHBIX M BKIIOYAOLIUX B c€0s1 MppallOHAIbHbIE BBIPAKECHHUS;

e pemarth anreOpanvyecKkue ypaBHEHHsS M HEPABEHCTBA U MX CHCTEMBI C IMapaMeTpaMu
anreOpanveckuM U rpapuIecKuM METOdaMHU;

®  BJAJCTh Pa3sHBIMU METOJAMM JJOKA3aTEIbCTBA HEPABEHCTB;

®  peulaTh ypaBHEHUS B LEIIBIX YUCIIAX;

e  y300paXkaTb MHOXKECTBA Ha IJIOCKOCTH, 33/1aBaéMble YPaBHEHUSMHU, HEPABEHCTBAMU U MX
CHCTEMaMH.

®  COCTaBIJIATh U pElIaTh YPaBHEHUS, HEPABEHCTBA, UX CUCTEMbI IIPU PEIICHUH 33134 IPYTUX
yueOHBIX IPEAMETOB;

®  pacno3HaBaTh Pa3HbIE BUJbI U TUIIBI 33]1a4;

®  JCNOJB30BaTh Pa3Hble KpaTKUE 3alMCH KaK MOJENU TEKCTOB CJIOXHBIX 3ajay U 3a7ay
MOBBIIIEHHONW CJIO)KHOCTU JJIs1 TOCTPOEHHUS TOMCKOBOM CXeMbl M peIleHUs 3aj1ad, BbIOMpaTh
ONTUMAJIbHYIO JJIs1 paCCMaTPUBAEMOIl B 3aJjaue CUTyallul MOJEJb TEKCTa 3a/1a4H;

®  pa3nMyYaTh MOJIENb TEKCTA U MOJIENb PEIIeHHs 3a7aui, KOHCTPYUPOBATh K OJJHOM MOJeNn
peleHus CIOXKHBIX 3aJ]ay pa3Hble MOJIENIN TeKCTa 3a1a4H;

®  3HATh M IPUMEHATH TPU criocoOa MOUCKa pereHus 3a1a4 (0T TpeOOBaHMS K YCIOBUIO U OT
ycIoBUs K TpeOOBaHUIO, KOMOMHUPOBAHHBI);

®  UHTEPNPETHPOBATH BHIYMCIUTENIbHBIE PE3ylIbTaThl B 3aaue, MCCIENOBAaTh IMOJY4YECHHOE

PCLICHUC 3a/1a4M;
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L4 HU3MCHATH YCJIIOBUC 3aJia4d (KOJII/I‘-IGCTBGHHBIG NN Ka4CCTBCHHBIC [[aHHbIC), HUCCICI0BATh

HU3MCHCHHOC IIPCO 6pa30BaHHO€;

L4 AHAJIM3UPOBATE BCCBO3MOXHLBIC CUTyallUU B3aMMHOI'O PACIIOJIOKCHHA IOBYX 00BEKTOB U

U3MEHEHHE UX XapaKTEpPUCTUK IPU COBMECTHOM JBMKEHUHU (CKOPOCTb, BPEMs, PACCTOSIHUE) NPHU

pelICHMHU 3aJa4 Ha AOBMKCHUC [OBYX 0OBEKTOB KakK B OJHOM, TaK H B IPOTHUBOIIOJIOXHBIX

HaIIpaBJICHUAX, KOHCTPYUPOBATH HOBBIC CUTyallUM Ha OCHOBC HW3MCHCHUA YCJIOBI/If/'I 3aa4yu IIpu

ABWIKCHUU I10 PCKE;

L4 HCCIICA0BAaTh BCCBO3MOJKHBIC CUTyallMUM IpHW PCIICHHMU 3ada4 Ha ABHXKCHUC II0 PCKCE,

paccMaTpuBaTth pa3Hble CUCTEMBI OTCUETA,

e pemarb pa3HOOOPA3HbIC 33/1a4U «HA YaCTHY,

e pemath U 00OCHOBBIBAaTh CBOE pEIlIeHUE 3ajau (BBIIEISITh MATEMAaTUYECKYIO OCHOBY) Ha

HaXO0XKJACHUC YaCTH YUCJIa U YHCJIa 110 €ro 4aCTh Ha OCHOBC KOHKPETHOT'O CMBICJIa )IpO6I/I.

OcHOBHOE coiep:KaHHe POTrPAMMBI.

Conep:xanue yuye0OHOro pasaesia

@DopMbl OpPraHu3annu
Y4eOHBIX 3aHATHI

Buasi yueoHoii
AeATeTbHOCTH

MaremaTnueckui A3bIK.
MaTtemMaTnyeckassMoaeab
UucnoBbie M anrebpanvdeckue BBIPAKEHHS.

[Tepemennas. Honyctumoe 3HA4YEHUE
MEPEMEHHOM. Heponyctumoe 3HA4YEHHUE
nepeMeHHou.  IlepBble  mpencTtaBieHUs O
MaTeMaTUYeCKOM $SI3bIKE M O MaTeMaTH4YecKOon
Mojaenu. JIuHeilHble ypaBHEHHSI C  OJHOM
nepeMeHHoM. JIuHeWHble  ypaBHEHUS  Kak

MaTeMaTUYECKUE MOJICIM PEalbHBIX CUTYAIHH.
KoopaunatHas nipsimasi, BUJBl TPOMEXKYTKOB Ha
Hel

JIuHeiiHass pyHKUMS

KoopaunatHass  miIockocTb.  AJNroOpuUTM
OTBICKAHHMS ~ KOOpPJAMHAT TOYKH. AJTOpPUTM
noctpoeHuss Touku M (a;, b) B mpsAMOYroiabHOMN
CUCTEME KOOPAMUHAT.

JIuneitnoe ypaBHEHUE c JIBYMS
nepeMeHHbIMU. PerieHue ypaBHenus ax + by+ ¢
= 0. I'paduk ypaBHEHUS. ANTOPUTM MOCTPOCHUS
rpaduka ypaBHeHus ax + by + ¢ =0.

JIuneninas byHKIMS. HezaBucumas
IepeMeHHas (aprymeHr). 3aBucUMas
nepeMeHHas. ['papuk auHeHONW  (yHKUMU.
HauGonpmee v HauMeHblIee  3HAYEHUS

TUHeHHON (QyHKUMM Ha 3aJJaHHOM INPOMEXKYTKE.
Bo3spacranue u yopiBaHuE TUHEHHON QyHKIUU.
Jluneiinas pyHkuus y = KX u ee rpaduk.
B3anMHoe pacnonoxeHue rpagukoB
JTUHEHHBIX (YHKIIUH

NuauBuayanbHast
¢opma: pabdora c
yaeOHUKOM,
BEITIOTHEHHE
CaMOCTOATENbHBIX U
KOHTPOJIbHBIX 3aJJaHUH,
YCTHBIN OTBET Y JIOCKH,
WHIWBUIYaJTHEHOE
cooO1IeHrie HOBOH IS
Kjacca nH(opMaIuu
I'pynnosas ¢popma:
OopraHu3alus napHou
paboTHI WITH
BEITIOTHEHUE
Pa3IMYHbBIX 3aJaHUN
TPYIION MIKOIbHUKOB
DpoHTAILHAS
¢opma: cnosecHas u
HaTJISIHAS TTepeada
yaeOHOl nHpOopMauu
OJTHOBPEMEHHO BCEM
y4YamnmmMcs, 0OMeH
uH(hopMaIen MexIy
yauTeIeM U
nersmMuKonekTuBHas
(opma:vactuunas nim
TOJTHAS TIepenavya
OpraHu3anuy yu4eOHOoro
3aHATHS yYaIIUMCS
KJlacca

Co c1oBecHoii
ocHoBO¥i: Cnymranue
00BSICHEHU ]
YUUTEeI,
CaMOCTOSATENbHAS
pabora ¢ yueOHHKOM,
pEeIIeHne TEKCTOBBIX
KOJIMYECTBEHHBIX U
KaueCTBEHHBIX
3amad,
CHUCTeMaTH3aIlus
y4e0HOro MaTepraia
Ha ocHose
BOCNIPUATHSA
3J1EMEHTOB
AeHCTBUTEIbHOCTH:
HaOIIto/IeHne 32
JIEMOHCTPAIIUSIMHI
YUUTEIS, aHAJN3
MPOOITIEMHBIX
CUTYyalil

C npakTH4eckou
OCHOBOIA:

pabota ¢
pa3aaTOYHBIM
MaTepraIoM
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Cucrembl IBYX JIMHEHHBIX YPABHEHUH C IByMA
nepeMeHHbIMHU

Cucrema ypaBHeHuil. Perenue cuctemol
ypaBHeHui. ['padpuueckuit MeTos penieHus
CHCTEMBbI YpaBHEHUNW. MeTOI MOICTAHOBKH.
MeTto1 anredpanyeckoro CI0KECHHUS.

Cucrempl [ByX JIMHEHHBIX YpaBHEHUH C
JIBYMsl IIEPEMEHHBIMM KaK MAaTE€MaTH4YECKHUE
MOJENM  peajbHbIX  CUTyaluu  (TEKCTOBbIE
3a71a4n).

CreneHb ¢ HATYPAJILHBIM NOKA3aTeJIeM
Crenenn. OcHoBanue crenenu. Ilokasarenn
crenean. CBOMCTBA CTETICHH C HATYPATHHBIM
noKkaszareyieM. YMHOKEHHE U JICTICHUE CTEeIeHEH ¢
OJINMHAKOBBIMHU ITOKA3ATCIIAMU. CTCHGHB C
Hy.]'ICBBIM ImokKasarteiiecM

OnHowiensl. Onepanuu HaX OAHOWIEHAMU

Onnowren.  Koaddumumentr  omHouneHa.
CrangaptHeii  BUJ  oaHOwWIeHa. IlomoOHBIE
OJTHOYJICHBI.

CnoxeHue  OJHOWIECHOB.  YMHOXEHHE
OoMHOWICHOB. Bo3Benenue  ogHOUWIEHA B
HaTypaJibHYIO CTemeHb. [[eeHne onHouYIeHa Ha
OJIHOWJICH

MHorowienbl. ApudpmMeTuyeckue onepanuu HajJ
MHOT04IeHAMH

Muorounen. Ynensl MHOTOYJIEHA. JIBydieH.
Tpexwien. IlpuBenenne TOMOOHBIX  YJICHOB
MHoOToujieHa. CTaHIapTHBIA BUJ MHOTOYJICHA.

CnoxxeHue ¥ BbBIYUTAHUE MHOTOYJICHOB.
YMHOXEHHE  MHOTOWIeHa Ha  OJIHOYIEH.
YMHOX€eHHEe MHOTOYJIeHa Ha MHOTOYJIEH.

KBagpar cymMmbl U KBaJpaT pa3HOCTH.
Pasnocths kBaaparoB. Pa3sHocTh KyOOB U cymma
KyOOB.

JleneHue MHOTOYJIEHA HA OJTHOYWICH

Pa3jo:keHne MHOr04J1€eHOB HA MHOKHTEIH
Brinecenue O6IH€FO MHOYKHTENSA 38 CKOOKH.

Crnioco0 TPYHIIUPOBKH. Paznoxenne
MHOTOYJICHA Ha MHOXHUTEIH C TOMOIIbIO
bopmyn COKpalIeHHOT O YMHOXEHHUS,

KOMOMHAIIMK pa3JIMYHBIX HOpueMoB. MeToa
BbIJICJIEHUS MTOJIHOTO KBajpaTa.
[TonsiTue anredpandeckoit Jpoou.
Coxkpanienue anredpanyeckoi
npobu.ToxaectBo.  ToXIeCTBEHHO  paBHBIE
BbIpaKeHUs. TOX1eCTBEHHbIE TPEOOPa30BaHMS.

®ynknus y = x°
OyHKIMSA y = x°, ee CBOWCTBAa U Trpaduxk.
DyHKIMsA p = -x%, ee CBOHCTBA U rpaduK.
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¢yakiuu. O6macte omnpezneneHuss (QyHKIHH.
[lepBoe mpencraBieHUEe O HENPEPHIBHBIX (PyHK-
uusax. Touka paspeiBa. PasbpsicHeHue cmbicia
3anucu y = f(X). DyHKIMOHAIbHAS CUMBOJIHKA.

I'paduueckoe pemieHne ypaBHCHHIA.
Kycounas ¢ynkumsa. UYrenune rpaduxa

O06o0maroniee NOBTOpeHne

KaneHnapHO-TeMaaneacoe IJIAHUPOBAHHUE

yp
OK

Tema ypoxka

KomnuectBo
JacoB

Jarta
IIPOBEIECHUA

ITo |pakTuuec
IUIaHy| KHU

IToBTOpeHue m3ydeHHoro B 5-6 kinaccax (3

yaca)

. [ToBTOpenue. YncnoBbie 1 OyKBEHHBIE BHIPAYKEHUS. Y paBHEHUSI.

. [ToBTOpenue. YnucnoBble 1 OyKBEHHbIE BbIPAKEHUS. Y paBHEHUS.

. BxostHas koHTposibHAs paboTa 3a Kypc MaTeMaTUKU 5-6 KJIaccoB

Tema 1. Maremaruueckuii si361k. Maremarnueckast Mmojens (11 gyacon)

.[HucnoBble u anredpanyecKkue BbIpaXKeHUs

.[HucnoBble u anredpanyecKkue BbIpaXKeHHUs

. [dTO Takoe MaTeMaTHYECKUN SI3BIK

.|dT0 Takoe MareMaTHYecKas MOICIb

.|dT0 Takoe MaTeMaTHYecKas MOICIb

Ol 00 N o o »

. VIuHeitHoe ypaBHEHUE C OJJHOM MTEPEMEHHOMN

JInHeitHOe ypaBHEHUE C OJIHOW NMePEMEHHON

11

KoopaunaTtHas npsimast

12

KoopaunaTtHas npsimast

13

HaHHHe " PAObl JaHHBIX

14

KonTpoabHas padora Ne 1 mo teme «MaremaTu4ecKui si3bIK.

. MaTemMaTHn4ecKass MOJeJIb)

Tema 2. JIuneitnas ¢pynkuus (13 yacos)

15

KOOp,[[I/IHaTHaSI IJIOCKOCTBb

16

KOOp,Z[I/IHaTHaﬂ IJIOCKOCTh

17

JIuHeliHOe YpaBHCHUC C IBYMS IICPEMCHHBIMU

17




18

UInHelHOe ypaBHEHHE C IBYMS IIEPEMEHHBIMU

19

UInHelHOe ypaBHEHHE C IBYMS IIEPEMEHHBIMU

20

Ulunelinas GyHKIHS

21

Ulunaelinas QyHKIHS

22

Ulnnaelinas QyHKIHS

23

Uluneiinas GyHkus y = kx

24

B3aumHoe pacnosoxeHue rpaQuKoB JUHEHHBIX QYHKIMH

25

Ynopsnouenue nanHbiX. TaOauIsl pactpeneneHus.

26

Pemenue 3a1a4y Ha rpaduKy JIMHEHHON QyHKIIUH.

27

KontpoJsbHas padora Ne 2 mo reme «JInHeliHas GpyHKOMA»

Tema 3. Cuctembl ABYX JUHEHHBIX YPaBHEHUI € JBYMS ITE€PEMEHHBIMU

(12 ygacoB)

28

(OCHOBHBIE TIOHATUS

29

(OCHOBHBIE IOHATHUA

30

MeToa HOICTAaHOBKHU

31

MeToa HOICTAaHOBKHU

32

MGTOI[ anre6pa1/1qecxoro CJIOXKCHHUA

33

MGTOI[ anre6pa1/1qecxoro CJIOXKCHHUA

34

CucTeMbl IBYX JIMHEWHBIX YpaBHEHUH C IByMsI IEpEMEHHBIMU KaK

. MaTEMATUYCCKUE MOJCIN PCAaJIbHBIX CI/ITyaI_[I/Iﬁ

35

CucrTeMsl ABYX JIMHEHHBIX ypaBHeHI/Iﬁ C ABYMs IICPEMCHHBIMHU KaK

. MaTCMAaTHYCCKHUEC MOACIIN PCAJIbHBIX CI/ITyaI_II/Iﬁ

36

CucTeMsbl ABYX JIMHEHHBIX ypaBHeHI/Iﬁ C ABYMs IICPEMCHHBIMHU KaK

. MaTCMAaTHYCCKHUEC MOACIIN PCAJIbHBIX CI/ITyaI_II/Iﬁ

37

HeuncnoBeie pAAbl JaHHBIX

38

HeunciaoBeie pAABI JAHHBIX

39

KonTpouabHas padora Ne 3 mo teme: «CucremMbl AByX

. lIMHeHHBIX YPaBHEHHI ¢ ABYMs NepeMeHHbIMH»

Tema 4. CtenieHb ¢ HaTypalbHBIM MOKa3aTeneM U e€ cBoiicTBa (9 yacoB)

40

UTo Takoe CTeNeHb ¢ HAaTypaJIbHBIM ITOKAa3aTCJICM

41

Ta0uia OCHOBHBIX CTEIIEHEN
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42

CBOIICTBa CTENIEHU C HATYPAJIbHBIM ITOKa3aTeIeM

43

CBOIICTBa CTENIEHU C HATYPAJIbHBIM ITOKa3aTeIeM

44

'YMHOXKEHHE U JIeJICHUE CTEIICHEH C OJMHAKOBBLIM II0Ka3aTelIeM

45

'VYMHOKEHHUE U JICJICHUE CTCIICHEH C OJMHAKOBBIM IMOKa3aTeIeM

46

CreneHp ¢ HyJIEBbIM [IOKa3aTeleM

47

CocrapiieHHe TabIHI pacipeesieHnii 0e3 ynopsiiounBaHus

. |TaHHBIX

48

KonTposnbHast pa6ora 3a 1 mosyroaue

Tema 5. OnHouneHsl. ApudmMerndeckue onepanuy Haj OAHOWIeHaMu (8 4acoB)

49

[Tonsarue ogHouneHa. CTaHJapTHBIA BUJT OJTHOWICHA

50

CrnosxeHne U BEIYUTaHUE OJHOYJICHOB

51

CrnoxeHne U BEIYNTaHUE OJHOYJICHOB

52

'VYMHOXKEHHE OqHOWIEHOB. Bo3Beaenne oqHOWICHA B CTEIEHb.

53

'VYMHOXXEHHE OqHOWIEHOB. Bo3BeaeHne ofHOWICHA B CTEIEHb.

54

JleneHnne oHOYICHA HA OJHOYICH

55

UacToTa pesynbrara. Tabnuia pacrpeeieHus 9acToT.

56

KonTposbHasi padora Ne 4 mo treme «CTenenb ¢ HATYPAJIbHBIM

. [moka3zarteJsieM H e€ cBoiicTBa. OqHOUWIEHbI. ApudmMeTHYECKHE

onepanuuv HaJaA OJHOYJICHAMM»

Tema 6. MHorounensl. Onepaiuy Haj MHOrowieHaMmu (15 gacoB)

57

(OCHOBHBIC TTOHATHS

58

CosKeHHe ¥ BEIYNTaHHUE MHOTOYJICHOB

59

CosKeHHe ¥ BEIYNTaHHUE MHOTOYJICHOB

60

'VYMHOXXEHHE MHOTOYJICHA Ha OTHOYJICH

61

'YMHOXK€HHE MHOTOYJICHA HAa OTHOYJIEH

62

'YMHOkK€HHE MHOTOYJIEHa Ha MHOTOYJIEH

63

'YMHOkK€HHE MHOTOYJIEHAa Ha MHOTOYJIEH

64

'YMHOX€EHHE MHOTOYJIEHa HaA MHOTO4JICH
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65

DopMyIIbl COKPAIIEHHOTO YMHOXKEHUS

66

DopMyIIbl COKPAIIEHHOTO YMHOXKEHUS

67

DopMyIIbl COKPAIIEHHOTO YMHOXKEHUS

68

DOpMYJIbI COKPAILIEHHOTO YMHOXKEHHUS

69

I[eJIGHI/Ie MHOT'O4JICHA Ha OJJHOYJICH

70

[IpoueHTHBIE YacTOThI. TaOnuIIBI pacipeeneHus 4acToT B

. [mporeHTax.

71

KonTposabHas padora Ne 5 nmo reme « MHOro4jieHsbl.

. |ApupmMeTHyecKkHre onepanyu HaJl MHOI0YJICHAMM

Tema 7. PaznoxeHne MHOTOWIEHOB Ha MHOUTENH (16 yacoB)

72

Uto Takoe pa3noKeHNUE MHOTOWICHOB HA MHOKMTEIH U 3a4€M OHO
. [HYXKHO.

73

Brinecenune 00111er0 MHOMKHTEA 38 CKOOKH

74

Brinecenune 0011ero MHOMKHTEA 3a CKOOKH

75

Crioco0 rpynnupoBKU

76

Crioco6 rpynmupoBKU

77

Pa3no)xeHre MHOTOUJICHOB Ha MHOXKUTENHN € IIOMOIIBIO (POpMYIT

. |COKpaImEHHOTO YMHOXCHHUS

78

Pa3no)xeHre MHOTOUJICHOB Ha MHOXKUTENHN € TIOMOIIBIO POpMYIT

. |COKpaImEéHHOTO YMHOXCHHUS

79

PaznoxeHne MHOTOWICHOB HA MHOKHUTEIIN C IIOMOIIIBIO (bOpMy.]'I

. COKpaH_IéHHOFO YMHOXCHHA

80

PaznoxeHne MHOTOWICHOB HA MHOKHUTEIIN C IIOMOIIIBIO

. [KOMOMHALIUY PA3IUYHBIX IPUEMOB

81

PaznoxeHne MHOTOWICHOB HA MHOKHUTEIIN C IIOMOIIIBIO

. [KOMOMHALIUY PA3IUYHBIX IPUEMOB

82

[ pynnupoBKa JaHHBIX

83

['pynnupoBKa JaHHBIX

84

KontpoJubHas padora Ne 6 mo reme «Pa3noxenune

. MHOI'O4JI€HOB HA MHOKUTCJIN

85

CoxkpaiiieHue anredpandeckux apooeit

86

CoxkpaiiieHue anredpandeckux apooeit

87

ToxxnecTBa

Tema 8. ®ynkuus y = x2 (10 yacos)

88

DyHKIHA y = X
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89

DyHKIHA y = X°

90

DyHKIHSA y = X°

91

['pacdmyeckoe penieHne ypaBHEHUN

92

['pacdmyeckoe penieHne ypaBHEHUN

93

Uto 03HaUaeT B MaTEMaTHKE 3aIIHCh

.y =1(X)

94

Uto 03HaUaeT B MaTEeMaTHKE 3aIIHCh

.y =1(x)

95

UTto 03HaUaeT B MaTeMaTHKE 3aIIHCh

- y=1(x)

96

[ pynnupoBKa TaHHBIX

97

Kountpoabnasi pa6ota Ne 7 no teme « DyHKuus y = x°»

Hrtorosoe nmoBTopenue (6 4acoB)

98

[ToBTopenue. ®ynkuuu u rpaduku JluneitHble ypaBHEHUS U
CUCTEMBI YPaBHEHUI

99

[loBTOpeHue. JInHelHbIE ypaBHEHHS U CUCTEMBI YPABHEHUN

10

[ToBTopenue. CteneHb ¢ HATYpPAIbHBIM MOKa3aTeIeM

10

[ToBTOpeHune. Anredbpanyeckue npeoopa3oBaHuUs

10

HTtoroBas KOHTpOJIbHAs paboTa 3a Kypc 7 Kiiacca
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	Учащийся научится в 7 классе:
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