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I[HosicHuTeIbHASA 3aNIMCKA.
O0mas xapakTepucTuKa y4eOHOro npeamMera

MaremaTrueckoe 00pa3oBaHUE B OCHOBHOM IIKOJIE CKJIAIbIBACTCS U3 CIECIYIOIIUX COAEPKATEIbHBIX
KOMITOHEHTOB (TOYHbIC Ha3BaHUs OJIOKOB): apugmemuxa; anceopa; zeomempus; 31emMeHnbl
KOMOUHAmMOpUKu, meopuu 6epoAmHoOCcCmeil, Cmamucmuku u 102uku. B cBoeit COBOKyITHOCTH OHU
OTpakaroT OOraThlil OMBIT O0YYEHHSI MATEMaTHKE B Halllel CTpaHe, yYUThIBAIOT COBPEMEHHbIE TEHICHIIUU
OTEYECTBEHHOM U 3apyOEKHOI IIKOJIBI M MO3BOJISIOT pealn30BaTh MOCTABICHHBIE Mepe/l IIKOJIbHBIM
o0pa3oBaHHEM IeJIM Ha HH(POPMAIIMOHHO €MKOM M MPAKTUYECKH 3HAYMMOM MaTepuaie. JTH
cojiep KaTeNbHbIe KOMIIOHEHTHI, Pa3BUBAsICh HA MPOTSHKEHUU BCEX JIET 00YUYEHHUsI, €CTECTBEHHBIM 00pa3oM
MEPEIUIeTAIOTCS U B3aUMOJICHCTBYIOT B yUEOHBIX Kypcax.

Anzedpa nHaueneHa Ha GopMUpPOBaHHE MAaTEMAaTHUECKOT0 annapaTa Juisd peleHus 3aa4 13
MAaTE€MaTHKH, CMEXXHBIX IIPEIMETOB, OKPYKAOIIEeH peanbHOCTH. IIpakTnyeckas 3Ha4MMOCTb IIKOJIBHOTO
Kypca anreOpbl 00yclIoBIIEHa TE€M, YTO /ISl IOHUMAaHUS TIPUHIMIIOB YCTPOWCTBA M UCTIOIH30BAHUS
COBPEMEHHOW TEXHUKH, BOCTIPUSTHS HAyYHBIX U TEXHHUECKUX MOHATHI U U1l HE0OX0qruMa XopoIas
MaTeMaTh4yecKas oAroTOBKa.

Anrebpa sBISI€TCS OJJHUM M3 OMOPHBIX MTPEIMETOB OCHOBHOM HIKOJIBI: OHA 00ECIIEYnBACT U3yUEHUE
APYrUuX IACLUIUIMH. B repByro odepenp 3TO OTHOCUTCS K IIPEAMETAM €CTECTBEHHO-HAyYHOTO 1IMKIIA, B
YaCTHOCTH K (u3HKe, nHPOpPMATHUKE, XUMUH. Pa3BUTHE IOTHYECKOTO MBIIUICHUS ¥ JIOTHYECKOW WHTYHIINU
yyalmxcs npu o0y4eH’H, yMEHUe apryMeHTUpPOBaTh U 00OCHOBBIBATH CBOU BBIBOJBI M YMO3AKJIIOUEHMS,
IIPUBOJIUTH YETKUE ONPEEIICHUS, CIOCOOCTBYET TAKXKE JIyUIlIEMY YCBOCHHUIO IIPEIMETOB I'YMaHUTAPHOIO
IIUKJIa, 4YTO HEOJHOKPATHO OTMEYaAJId MOU KOJUIETH — YUUTEINsl aHTJIMICKOro U (ppaHIly3CKOro S3bIKOB. Tem
caMbIM ajiredpa 3aHMMaeT BeJlyllee MEeCTO B (JOPMHUPOBAHUN HAYUHO-TEOPETUYECKOT'O MBIIIIICHUS
IIKOJIbHUKOB.

SA3bIK anreOphl MOTYEPKUBACT 3HAUCHUE MATEMATHKU KaK s3bIKa JIJIs1 TOCTPOEHUS MaTEeMAaTUUECKIX
MoJieJIel, MPOLIeCCOB U ABIEHUH pearbHOro Mupa. OJHON U3 OCHOBHBIX 33]a4 U3YUECHHUS alareOphl sBIseTCS
pa3BUTHE ATOPUTMUYECKOTO MBINIJICHHSI, HEOOXOJUMOTO0, B YACTHOCTH, JUISl OCBOCHHUS Kypca
nH(OPMATUKH; OBJIa/ICHHUE HaBBIKAMH JIEAYKTUBHBIX paccyxaeHuil. [I[peoOpasoBanne cumBonndeckux Gopm
BHOCHT CBOM CHEIM(PHUUECKUIA BKJIa] B pa3BUTHE BOOOPaKEHHUs, CIOCOOHOCTEHN K MaTeMaTHYECKOMY
TBOpYECTBY. [{pyroif BaxkHOM 3a1auel U3yueHus aareOpsl SBISIETCS MOMYyUYeHHE MKOJIbHUKAMU KOHKPETHBIX
3HaHUHN 0 PYHKIUAX KaK BaXKHEHIIIEH MaTeMaTUueCKOW MOJIEIH JIJIsi OTTMCAHUS U UCCIICIOBaHUS
Pa3HOOOPAa3HBIX MPOIIECCOB (PABHOMEPHBIX, PABHOYCKOPEHHBIX, IKCITOHEHITUATBHBIX, IEPHOINIECKUX U
ap.), i GopMUpOBaHUS y YUAIIUXCS MPEJCTaBICHUN O POJIM MATEMATUKH B PA3BUTHH [UBUIN3AIINHT 1
KYJbTYpBI.

TpeOyst oT ydammxcst yMCTBEHHBIX M BOJIEBBIX YCUJIUHN, KOHIIEHTPAIIMH BHUMAHUS, aKTHBHOCTH
Pa3BUTOTO BOOOpaKeHMS, alireOpa pa3BUBAET HPABCTBEHHBIE YEPTHI TUYHOCTH (HACTONYMBOCT,
L[eJIeYCTPEMIEHHOCTh, TBOPUECKYIO aKTUBHOCTh, CAMOCTOSATEIBHOCTh, OTBETCTBEHHOCTb, TPYAOII00HE,
JTUCIUIUTAHY U KPUTHYHOCTD MBIIIJICHNS ) U YMEHHUE apTyMEHTUPOBAHHO OTCTAaUBATh CBOU B3TJISIBI U
yOexIeHHs, a TAKXKE CIIOCOOHOCTh CAMOCTOSTENIbHO MPUHUMATh PEIICHHUS.

[Ipu 06ydyenun anre6psl GOpMUPYIOTCS YMEHUS U HABBIKM YMCTBEHHOTO TpY/la — IJIAHUPOBaHUE
cBOEH paboThl, HOUCK PAllHOHATILHBIX MMyTeH €€ BBHIOJHEHUS, KpUTHYECKas OLIEHKA Pe3yJIbTaTOB.

Takum 00pa3om, B X0J1€ OCBOCHHSI COICPKAHUS KypCa, YUalliecsl MOTyYaroT BO3SMOKHOCTD:
v’ PasBUTH NPEJCTABJICHUS O YUCIIE M POJIM BHIYUCIICHHUH B YEIOBEUECKOMN MPAKTUKE; CHOPMHUPOBATH
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MIPAKTUYECKUE HABBIKM BBIIIOJIHEHHS YCTHBIX, IMCbMEHHBIX, MTHCTPYMEHTAJIbHBIX BIYUCIICHU,
Pa3BUTh BBIYHMCIUTEIBHYIO KYIbTYPY;

v/ OBJIQJIETh CHMBOJIMYECKUM SA3BIKOM alIreOpsl, BEIPA00TaTh (hOPMAIbHO-OIEPATUBHBIE
anreOpanvyeckrue yMeHHUs U HAyYUThCS IPUMEHSTh UX K PELICHUIO MaTEMAaTUYECKUX U
HEeMaTeMaTUYECKUX 3a]ay;

v U3y4HTh CBOMCTBA M TPAQUKH DIIEMEHTAPHBIX (PYHKIM, HAYIUTHCS MCIIOJIb30BATh QYHKIIHOHAIBHO-
rpaduUecKre MpeICTaBICHUS TSl ONMCAHUS M aHAJIN3a PEeaTbHbBIX 3aBUCUMOCTEH;

v’ Pa3sBUTh JIOTMYECKOE MBIILJIEHHE U PEYb — YMEHHUS JIOTHYECKH 000CHOBBIBATH CYXKIEHUSI, IPOBOJIUTE
HECJIOKHBIE CUCTEMATU3AIUH, IPUBOIUTH IPUMEPHI U KOHTPIPUMEPHI, UCIIOJIb30BaTh PA3JIMYHbIE
SI3BIKM MaT€MaTUKHU (CIIOBECHBIN, CAMBOJIUYECKHH, rpaduuecKkuil) s WILTIOCTPaLnu,
WHTEpIIpETAIH, ApTyMEHTAIUU U 10Ka3aTEIbCTBA;

v copMupoBaTh peCcTaBiIeHus 00 H3ydaeMbIX OHATHAX M METOAaX KaK BAKHEMIIMX CPEICTBaX
MaTEMaTHYECKOI0 MOJICITUPOBAHUS PeaIbHBIX POLIECCOB U SIBICHUM.

Mean

W3ydyeHne MaTeMaTHKU Ha CTYIIEHH OCHOBHOT'O OOIIET0 00pa3oBaHus HAIIPABIEHO Ha JOCTI)KEHUE
CIIEYIOIIUX LIeTeH:

o OBJIaJleHHe CHCTeMOH MaTeMaTH4YeCKHMX 3HAHWH M yYMeHHi#l, HEOOXOIUMBIX JJIi IPUMEHEHUs B
HpaKTquCKOﬁ ACATCIIBHOCTU, U3YYCHHA CMCKHBIX JUCHUIIIINH, TPOAOJIKCHUA 06pa3013aH1/m;

o HHTEVIEKTYa/IbHOe pa3BUTHE, (GOPMHPOBAHME KAYECTB JUYHOCTH, HEOOXOTMUMBIX YENOBEKY IS
HOJ'[HOHGHHOI\/'I JKN3HU B COBPCMCHHOM O6HI€CTBC, CBOMCTBEHHBIX MaTeMaTHUECKOM JACATCIIbHOCTH
SACHOCTU MW TOYHOCTHU MBICIHM, KPHUTHYHOCTH MBIINUJICHUSA, HWHTYWULUH, JIOTHYCCKOI'O MBIIIJICHUA,
3JIEMEHTOB AJTOPUTMHUYECKOW KYJIBTYphl, INPOCTPAHCTBEHHBIX NpPEACTaBIECHUIH, CHOCOOHOCTH K
MIPEOIOJICHUIO TPYAHOCTEM;

o (¢opmupoBanue mnpeacraBjeHuid 00 HAESIX W METOJaX MaTEMaTHKH KaK YHHUBEPCAITBHOTO S3bIKa
HayK{ U TEXHUKH, CPEACTBA MOJIETUPOBAHUS SIBIICHUI U MTPOLIECCOB;

o BOCIIUTAHWE KYJIbTYphl JMYHOCTH, OTHOIIEHUS K MaTeMaTHKe KaK K 4acTH oOOlIeueIoBEeYecKOi
KYJIbTYpbI, UTpatoIIel 0CO0YI0 poJib B OOIIIECTBEHHOM Pa3BUTHH.

PabGouast mporpamma mo anrebpe paspaboraHa ¢ y4y€Tom TpeOOBaHUM, NPEIBABIIEMBIX K
pe3ynbraTtaM oO0y4eHHs Ha JaHHOUM cTymeHu oOydeHus B 00pa30BaTeIbHON MporpaMMe OCHOBHOTO OOIIETOo
obpazoBanust MBOY COII Nel2.

OOpasoBarenpHasl MporpaMMa OCHOBHOTO obmiero obOpazoBanus (manee OII O00) MBOY
«COIIINe12y pa3paboTana ¢ yuéTom 0COOCHHOCTEH U TPAIUIIUN YUPEKACHUS, MPEAOCTABISIIONINX OOJIbIIINE
BO3MOKHOCTH OOYYarOIIUMCS B PACKPBITUHA WHTEJUICKTYaJIbHBIX M TBOPUYECKHX BO3MOXXHOCTEH JTUYHOCTH
Pa3INYHOMN HAPABIEHHOCTH.

[Iporpamma omnupaeTcs Ha WHHOBAIIMOHHBIN OIBIT IIKOJBI, SIBJSIOMEHCS IIKOJIOW C yriayOJeHHBIM
W3y4eHUEM aHTJIUHUCKOro s3bika. CoBpeMeHHas MUCCHS IIKOJIBI, OMNpPEACNICHHAs] TMeJarornyecKumM
KOJUIEKTUBOM YUYAIIUMHUCS U POAUTENIIMH, COCTOUT B:

- CO3JIlaHUU JOCTATOYHBIX W HEOOXOMUMBIX 0Opa30BaTENbHBIX YCIOBHHA [UJIS  COLIMAIbHOU
YCHEIIHOCTH YYaIUXCs U BBITYCKHUKOB IIKOIBI.

- CO3JIaHWU YCIIOBUS JUIsI CaMOpEalIM3aliy yJalluXxcsi B 00pa30BaTeIbHOM IMPOIIECCe U PA3BUTHH HX
KJTFOUEBBIX KOMIETEHIINH.

Jas peaniuzanium nporpaMMal HCHOJIb3YIOTCS CJleIyH0lLUe NPUHIUIIBI:



e [IpuHnun pa3BuBalero o0y4eHusi, 00eCeYNBaIOMINN AeITEIbHOCTHBIM XapakTep 00pa3oBaHMs,
MPEaIoIaralomuil 0TKa3 OT MEXaHHYEeCKOTO YCBOCHMS Y4E€OHOro Mmarepuaia, OT TPaIHIMOHHOTO
UH(OPMALIMOHHO-00BACHUTENLHOTO MOAX0/1a, OPUEHTUPOBAHHOTO HA NIEpeauy TOTOBBIX 3HAHMIA:

- Jluunocmno opuenmupoéannvie npuxyunvt (OPUHIKAI aTANTABHOCTH, NPHHIUII PAa3BHUTHS,
MIPUHIIMII TICUXO0JIOTHYeCKON KOMGOPTHOCTH);

- Kynemypno opuenmupoeanuvie TpUHLUUIBI (IPUHLKIT 00pa3a MUpa, MPUHIMI HEIOCTHOCTH
coziepkanusi 00pa3oBaHusl, IPUHIUIT CUCTEMATUYHOCTH, IPUHIUIT CMBICIIOBOTO OTHOIICHUS! K MHPY,
MIPUHIUI OPUEHTHUPOBOYHON (DYHKIIMM 3HAHUMA, IPUHIIHII OBJIAJCHUS KYJIbTYPOH);

- esmenvrocmuo opuenmupogantvie npunyunst (IPUHIUT OOYYCHUS JCATEILHOCTH, TTPHHIIHII
YIPABISIEMOT0 NEPEX0Ja OT JEATEIBHOCTH B YYEOHOH CUTyallMH K JEATENbHOCTH B >KM3HEHHOU
CUTyallud, TMPUHIUI YIOPaBIIEMOro IepexoJa OT COBMECTHOW  yueOHO-IIO3HaBaTeIbHON
NEeSITeIbHOCTH K CaMOCTOSITENIbHOM eATeIbHOCTH YYEHHKA, IPUHIIKIT OMIOPBl HA MPEIIeCcTBYIOIIEe
(CIOHTaHHOE) pPa3BUTHE, KPEATUBHBINA TPUHITUII).

e [llpunumn aupdepeHIUANMA W HWHAUBUAYAIW3ALMH, KOTOpBHIE HAllEJIEHbl Ha CO3JlaHUE
BO3MOXXHOCTEH Ui peald3allii  HMHIWBUIYaJbHBIX  00pa30BaTENbHBIX  TPACKTOPUH, AJs
yIOBJIETBOPEHHUS] ~ MHTEPECOB, CKJIOHHOCTEM W  CIOCOOHOCTEH  ydamuxcs, C  y4eToM
MCcUX0()U3HOJIOTHUYECKUX 0COOCHHOCTEMH, 3I0POBbS, BO3PACTHBIX ATANOB UX PA3BUTHSL.

e [IpuHUMI BApHATMBHOCTH O0pa30BaHMUs, KOTOPBIM peann3yercss 4epe3 Mepexoi OT MOHOIOJIBbHOM
MporpaMMbl ¥ yuyeOHHKa — K BapUAaTUBHOMY MX Ha0Opy, K BBEJCHUIO MHTEIPUPOBAHHBIX YUEOHBIX
KYPCOB U MPOTpaMM; K BBEJICHUIO PAa3IMYHBIX BapUAHTOB AU depeHnnanuu 00y4eHus, K yCUIeHHIO
MHTETPUPOBAHHOCTH Y4e€OHOTO IMpoliecca Ha MPOEKTHON OCHOBE.

e [IpuHUMI HeMPePbLIBHOCTHU - 00ECIIEUNBAET IPEEMCTBEHHOCTh PA3JIMYHbIX CTyIMEeHEeH 00pa3oBaHMUsl.
BrlmenepeurcieHHbIe TPUHLHUIIBL, JIEKAIINEe B OCHOBE MOCTPOCHHS MPOTPaMMBl,

COPUEHTHPOBAHBI HA MAKCUMAIIbHBIN Y4eT WHINBUAYATbHO-TUIIOIOTHYECKIX OCOOCHHOCTEM

y4Jaluxcs, TBOPYECKOr0 CaMOPa3BUTH yUaIllUXCsl, CO3JaHUE HAa YPOKaxX YCIOBHH Ul Pa3BUTHUS UX

BHYTPEHHET0 JYXOBHOTO MHUpa U (OPMUPOBAHUE IIEJIOCTHON KapTHUHBI MHpA.

B ocHoBe peanu3zanyu OCHOBHOM 00pa3oBaTeNbHON MpPOrpaMMbl MIKOJIBI JIEKUT CHCTEMHO-
AeATeJIbHOCTHBIN NMOAX0, KOTOPBIH MPEANOoJaraer:

— BOCIUTaHWE M pa3BUTHE KayeCTB JIMYHOCTH, OTBEYAIOMIMX TpeOOBaHMUSIM HH(POPMAILIMOHHOTO
o0111ecTBa, THHOBAIIMOHHON SKOHOMHKH, 3a/lauaM IOCTPOEHUSI POCCUIICKOrO Tpa’kAaHCKOTo oOliecTBa Ha
OCHOBE IPUHIUIIOB TOJEPAHTHOCTH, JAHAJIOra KyJIbTyp M YB&KEHHS €ro MHOIOHAIMOHAJIBHOTIO,
MOJUKYIBTYPHOTO U NOJIMKOH(ECCHOHAILHOTO COCTABa;

— (opMHpOBaHHE COOTBETCTBYIOIIEH MM 00miero oOpa3oBaHUS COLMAIBHON Cpelbl pa3BUTHUS
oOyyaroluxcsi B CHUCTeMe OO0pa30BaHMs, IEpexo] K CTPaTerdd COLMAJIBHOTO TMPOEKTUPOBAHUS H
KOHCTPYHPOBAHUS HA OCHOBE pa3pabOTKU COAEPKAHUS U TEXHOJIOTHIM 00pa3oBaHus, ONPEAESIONMX MyTH U
CHOCOOBI TOCTHKEHUS KEJIaeMOro YPOBHS JMYHOCTHOTO U TIO3HABATENILHOTO Pa3BUTHS 00YJatOIINXCSl;

— OPHMEHTALMIO Ha JOCTHKEHHE 1IeJI U OCHOBHOT'O pe3ysbTaTa 00pa30BaHMsI; — Pa3BUTHE HA OCHOBE
OCBOCHHUS YHUBEPCAIBbHBIX YUEOHBIX JIeHCTBUMA, MO3HAHUS U OCBOCHHUS MUpPA JINYHOCTH O00YYaIOIIET0Cs, €ro
aKTUBHOM Y4eOHO-TIO3HABaTENIbHOW JEATENbHOCTH, (OPMHUPOBAHUE €r0 TOTOBHOCTHM K CAMOPA3BUTHIO H
HeNpepbIBHOMY 00pa30BaHUIO;

— IPU3HAHUE peIlaloniel pou cofepxKaHus 00pa3oBaHus, CIOCOO0B OpraHu3aluy 00pa3oBaTeIbHON
NEeSITeIbHOCTH U Y4eOHOTO COTPYAHHYECTBA B JOCTUXKEHUU IieJIel JTMYHOCTHOTO U COLIMAJILHOTO Pa3BUTHS
00yJaronuxcs;

— y4€T MHIWBUIYaJbHBIX BO3PACTHBIX, ICHUXOJOTHYECKHX M (PU3MOJOTHUYECKHX OCOOEHHOCTEM
oOydJaromumxcsi, poJid, 3HAYCHUS BUJOB JEATCILHOCTH H (GopM OOIIEHUS NpHU MOCTPOSHUU
0o0pa30BaTeNpHOr0 TMpollecca M OIpeleleHUH O00pa30BaTeIbHO-BOCIUTATENBHBIX LieJdel M myTedl ux
JOCTUKEHUS.



Ilenarormyeckne TEeXHOJOTMH, HCIIOJIb3yEeMbIE IMpPU pealu3aluy 00pa3oBaTeNbHON MpPOrpaMMBbL,
HaIpaBJIEHbl HA TOCTUXKEHUE COBPEMEHHOI0 KauecTBa 00pa3oBaHus, TOCTHKUMOTO B YCIOBUSIX pealln3aliu
HoBbIX PI'OC.

Breibop TexHOnOrMil ompezensercs ocoOeHHOCTSIMH 00pa3oBaHUS, HANPABICHHOTO HA pa3BHUTHE
JUYHOCTH yYalllerocs, peall3aiyy IeATeTbHOCTHOTO MOAX0Aa B 00y4eHUH, U3MEHEHHUIO PE3yIbTATHBHOCTH
00pa3oBaTeNBLHOrO IpoIiecca.

[Tenarornyueckre TEXHOJIOTHU:

— y4eOHO-HCCIeIOBATENLCKOM IS TETbHOCTH,

— IPOEKTHOM JEeATEIbHOCTH;

— KOJUICGKTUBHBIN CIIOCOO 00YYCHUS;

— mpobaeMHOe 00y4eHHE;

— IpoOJIEMHO-IUATIOTYecKas TEXHOJIOTUsL;

— TEXHOJIOTUs IPOAYKTUBHOIO YTEHMUS,

— WIPOBbIE TEXHOJIOTUH,

— TEXHOJIOTHS OLIEHMBaHUs 00pa30BaTEIbHbIX JOCTH)KEHUN;

— KeHMC-MEeTOx;

— UKT;

— 370pOBbecOEperarmIre TeXHOJIOTHH.

Hapsiny ¢ ocHOBHOI ¢opmoii 00yueHHs] B IIKOJIE MCTONB3YeTCs] MHIANBUAYAIbHO-TPYyMIOBas (hopma
oOyuyenus. MumuBuayansHas (GopMa oOydeHUS HCIONB3YETCS JUIsl MPOBEACHUS 3aHATHH C y4JallUMUCH,
IPONYCTUBIIUMH Y4€OHbIE 3aHATUS 1O OOJIE3HH, HMEIOIIMMHU IICUXOJIOTMYECKHE M JIOTONeAMYECKH e
IpOoOJIEMbI M UCIBITHIBAIOLUIMMHU TPYIHOCTH NPU U3YYEHUU OTAEIbHBIX IPEAMETOB.

CoBpeMeHHOEe 00pa30BaHue MpeyCMaTPUBAET 3HAYUTEIBHOE PACHIMPEHUE POJIU WH(POPMAIMOHHBIX
TEXHOJIOTUH Kak 3((EeKTUBHOIO CPEJCTBA CaMOpa3BUTHS, CAMOCOBEPIICHCTBOBAHUSA U CaMOOOpa30BaHUS
oOyuaroluxcs. Y MEHHE HaXOAUTh U coOupaTh HHPOPMAIUIO, TPOBEPATH €€ JOCTOBEPHOCTh — MEPBBIN IIar
Ha TYTH K CaMOCTOSTENIbHON pabore ¢ HMHYOPMAMOHHBIMM HCTOYHUKAMHU, K CaMOCTOSITEILHOMY
MPOAYLUPOBAHUIO JIMYHOCTHO 3HAaYyuMOM uH(popmauuu. Ecnu paHblle €JUHCTBEHHBIM HCTOYHHKOM
nH(popManuy ObUT MIKOJIbHBIA Y4eOHUK, TO cerojHs MHTepHeT mpenocTasiseT MUHPOPMAIIMOHHOE TOJIE JUIs
MIOUCKAa MCTOYHHUKOB, KOTOpBIE JAJEKO BBIXOAAT 3a OTPAaHMYEHHBIH 00BEM HIKOJIBHOrO y4yeOHuKa. Jlims
yyamuxcs pa3paOoTaHbl 3alaHus, TpeOyrollue MOWUCKa, aHalu3a W IPeJCTaBICHHs JOMOJHUTEIbHON
uHpOpMAllUK 1O pPa3IMYHbIM TeMaM M3y4aeMoro Kypca B JOKJIajnax, pedeparax, HCCIEAOBATENbCKUX
paboTax, 4To croco6cTBYeT (OPMUPOBAHUIO KOMMYHUKATUBHBIX KOMIETEHIUH.

Keiic-meTon — 3T0 MeTO/T aHANM3a CUTYyaIlui (0T aHTJI.CaSe-ciy4aid, cutyarus). [lox keiicom
MMOHUMAETCA JeTaIbHOE OMUCAHKE PEAIbHOTO Cllydasi, IpUYeM YUeHHKaM MPeAoCTaBIseTCsl BO3SMOXKHOCTh
MIPOaHaIM3UPOBATh CUTYAIUIO, pa300paThes B podiieMe, MPeyIoKUTh CBOU MYTH pa3perieHus MpoOIeMbl U
BbIOpaTh onTUManbHOE perienne. OCHOBHOM 3a/1aueil HCIIOJIb30BaHMs TPH 00YUEHUH MTPAKTUYECKOTo Keica
ABIISICTCS MOJIPOOHOE U AETAIBHOE OTPakeHNE KOHKPETHOM CUTyalluu. Y4yeOHOe Ha3HAUeHUE — TPEHUHT
o0y4yaeMblIX, 3aKperyIeHne 3HaHUH, yMEHHH, HaBbIKOB. OCHOBHOM 3a/1aueil 00yJaromux KeicoB sBIseTcs
OTpa)KEHHE THUIOBBIX CUTYyallUH, C KOTOPBIMH CTAJIKUBAIOTCS CIIELUAINCTHI B TPO(EeCCHOHANBHOM
NesTeNIbHOCTH. B OCHOBE CTOAT yueOHbIe U BocTIUTaTeNbHbIE 3a1a4i. OCHOBHOM CMBICI HAy4YHO-
HCCIIEIOBATENCKOI0 Kelca B TOM, UTO OH SIBJISIETCS] MOJIEJIBIO JUIsl MTOTY4YEeHHsI HOBBIX 3HaHUH O IpobiieMe,
CUTYalluu U YMEHUS pa3peniatsh 3Ty npobdsiemy. [Ipu ucnonb3oBaHuu Keic-MeTOAa HAa ypoKax aiareopbl

1) VBenuuuBaeTCs KOJHMUYECTBO 33JaHUM;

2) TloBeimraercs TemIl paboThl 00yYaroIerocs;

3) VYpok oboramaercst MaTepHaiaMu, NOJTYYCHHBIMU M3 Pa3JIMYHBbIX HCTOYHUKOB (B TOM YHUCIIE U3

WHTEpHETA);



4) Pabora ¢ KeiCOM HOCHUT XapaKTep POJCBON UIPHI, YTO MOBBIIIACT MOTHBAIMIO YICOHOM
NesITeNIbHOCTH;

5) Hocturaercs ypoBHeBas auddepeHInanus ooydeHus.

[IpoGnemMHoO nranoruveckoe o0ydeHue — TUI 00ydeHus, 00ECTIeUNBAIONIUN TBOPUECKOE YCBOCHUE
3HAaHUN yYEHUKaMU MOCPEAICTBOM CIEMAIBLHO OPraHU30BaHHOrO yuuTeneM auanora. Ha ypoke uzyuenus
HOBOT'0 MaTepHala JI0JKHBI ObITh MPOPaOOTaHbI Ba 3BE€HA: TOCTAHOBKA y4EOHON MPOOIEMbl U TOUCK
pemienus. [locranoBka yueOHON poOIIeMbl — 3TO 3Tall (HOPMYIUPOBAHUS TEMBI YPOKa HUIIH BOIIPOCA ISt
uccinenoanus. [louck pemenus — 31o stan GpopmynupoBaHus HOBOro 3HaHus. [locraHoBKY yueOHOIM
poOJIEMBI M TTOHUCK €€ PEIICHUS OCYIIECTBIISIIOT YYEHUKHU B XOJI€ CIIEIHATIEHO OPTaHU30BaHHOTO YUUTEIIEM
Jasora.

VY ydanmxcsi CpeIHUX KJIACCOB HAOIIOIAETCS POCT UHTEIUIEKTYAbHBIX CHJI, CTPEMIICHUE
MIPOHUKHYTH B CYIIHOCTh U3y4aeMbIX SIBJICHUI, TOTPEOHOCTh B YCTAHOBJIEHUU IPUYMHHO-CIIEICTBEHHBIX
CBSI3€ii, BKIIIOUEHUE B TBOPUECKHE BUJIBI JEATEILHOCTH U CaMOOOPa30BaHUs. DTOMY BO3pacTy MpPUCYIIE
B3aMMO/ICIICTBIE U B3aUMOIIOHMMaHue. FIMEHHO Ha 3TOT BO3PACT Yallle BCETO MPUXOJUTCS CTAHOBJICHHE
MPEeIMETHBIX MHTEPECOB U CKIIOHHOCTEH.

OCHOBHBIE YCIIOBUS, IIPH KOTOPBIX (HOPMUPYETCsl TBOPUECKAsE MaTeMaTHYECKas! IEITEIbHOCTh
YUAIIUXCS: OpraHu3anus 00y4eHHs, TIPU KOTOPOH YIECHHK BOBJIEKAETCS B IPOILIECC CAMOCTOSITEIIHHOTO
MOMCKA U «OTKPBITUS» HOBBIX 3HAHUM, pelIaeT 3aa4u MpoOIEMHOT0 XapaKTepa, IOHUMAET HYKHOCTb,
BaYKHOCTb, 11€JIECO00PAa3HOCTh U3Y4aeMOr0 MaTepualia B 1[eJIOM U OTACNbHBIX €ro pa3aenoB. Y4eOHbIH TPy
JOJKEeH OBITh pa3Ho0OpaseH, 00yueHue J0KHO ObITh TPYJHBIM, HO MOCHIbHBIM. [IpH cocTaBnenuu 3agau
JUIS CAMOCTOSITENIbHOM pabOThI, KOHTPOJBHBIX Pa0OOT M TECTOB BKIIOYAIOTCS 3aJaHHUs, TPEOyIOIIne OT
y4yaluxcs HeCTaHIapPTHBIX MOAX00B. Takue 3a1aHus Kak MPaBUIIO OLIEHUBAIOTCS OTAEIbHOM OTMETKOM.
YeM yarie mpoBepseTCs M OLIEHUBAETCSA padoTa MIKOIBHUKA (B TOM YHCIIE UM CAMUM), TEM HHTEPECHEE eMy
paboTarsb.

OCHOBHBIMU TIEJISIMU UCITIOJIB30BAHUS TPYIIIOBBIX (POPM pabOTHI SIBISIFOTCS CIAEAYIOIINE:

1) akTUBM3aIMs TO3HABATEIHHON AESTENbHOCTH YUAINXCS;
2) pa3BUTHE YJalIUXCs (MX JOTMYECKOTO U TBOPUYECKOT'O MBIIIJICHHS, TOUCKOBOW HANpaBJIEHHOCTH yMa,
CaMOCTOSITENTbHOCTH, MHUIIMATUBHOCTH) C YIETOM WX WHIMBHYaTbHBIX BO3MOXHOCTEH;
3) BOCIIUTaHKE YyBCTBA KOJUICKTHBH3MAa, KOMMYHHKA0EITHbHOCTH, KOJUIEKTUBHOW OTBETCTBEHHOCTH 32
MOPYYEHHOE JIeNI0, B3aUMOBBIPYUKH;
4) nocTukeHre 6a30BOT0O YpOBHs 3HAHUN BCEMU KaTErOPUSIMHU YUEHHUKOB, B TOM YHCIIE U «CIA0BIX»;
5) popmupoBaHue OOLIEMHTEIEKTYalbHbIX YMEHUH U HaBBIKOB (paboTa ¢ yueOHOM IuTepaTypoil; yMeHue
HalTH U chopMyTUpOBaTh MIPOOIIEMY, COCTABHUTH TUIAH €€ PEUICHNUs, OLEHUTh OJYyYeHHBIC PE3YIIbTATHI;
pa3BUTHE JCITEIHPHOCTH HAOIIOACHUS U IPYTHE);
6) pa3BHUTHE «IIEATOTUIECKUX M METOJMUECKUX» KAaueCTB: YMEHHUSI BHUMATEIHHO BBHICITYITUBATh
cobeceHNKa, IPOSIBIIATH TEPICHUE U CITIOKOWCTBHUE MTPU 00BSICHEHUH HEMTOHATHOTO APYTrOMY YeJIOBEKY
BOIpOCa, T00pOXKETATeTHHOCTD.

3nopoBrecOeperatomue (paxkTopel B MPOIIECCe OPraHu3aIliy JOMAITHEH CaMOCTOSTEIFHOM paboThI
peann3yroTCs TI0 ABYM HAIIPaBIICHHSIM:
1) HopmupoBaHue BpeMeHH (B TOM YKCJIE U 32 CUET 00yUYEeHHUs IpHeMaM YMCTBEHHOMW JICATETbHOCTH)
y4aluxcs 4epe3 BHINOTHEHUE TUJAKTUIECKUX TPEOOBaHUHN YUUTEISIMU U YIAIIUMUCS K BBITTOTHEHUIO
JOMAIIIHUX 33JJaHUH, a TAaKXKe Yepe3 MCII0JIb30BaHUEe TeTpaiel Ha eYaTHONH OCHOBE, MPeIHAa3HAYEHHBIX
CHEIHNALHO JIJIS1 BBITOJIHEHUS JOMAIITHUX 33 JaHHH.
2) Ycunenne y4eOHON MOTHBAIIMK B IIPOIIECCE TOMAIITHEH CaMOCTOSATEILHOM PabOTHI 3a CUET BHEAPEHHUS
aIbTEPHATUBHBIX U JOTIOJHUTEIBHBIX TOMAIIHUX 3a/IaHUi SKCIIEPUMEHTAIbHO-UCCIIEI0BATEIbCKOTO,
TBOPUYECKOT'O ¥ 3aHUMATENILHOTO XapaKTepa.



JlanHas cucteMa pyKOBOJICTBA CAMOCTOSATEIILHON PaboTON yJammxcs afekBaTHA UACIM
JUYHOCTHO-OPUEHTUPOBAHHOM MEAAroruKHy, I7e «ymnop AeaeTcs He Ha Pa3BUTHUE TOJIBKO NMaMATH yYEHHUKa, a
Ha CaMOCTOSITEIIbHOCTD €r0 MBILUICHUS U CAMOOBITHOCTh BBIBOJOB <...>. KpoMe HayuHbIX 3HaHUU B
coJiep:kanue o0pa3oBanus BKirodarotes U metaznanus» (M.C. Sxkumanckas).

ABTOpCKas paboyas mporpaMmMa, CIojib3yemas il pa3paboTKH TaHHOH pabodel IporpaMMBl,
COOTBETCTBYET (efieparbHOMy KOMIIOHEHTY TOCYIapCTBEHHOTO CTaHaapTa oomero oopazosanus 2010 roza.
Hacrosmas pabouast mporpamma paspadoraHa IpUMEHUTENBHO K yueOHOM porpamme A. I,
MopakoBuua «Anredpay» 1ist 7-9 KJ1acCoB U OpUEHTUPOBaHA Ha UCIIOJIb30BAHHUE YUEOHO -
METOJIMYECKOTO KOMITJIEKTA!

o  Mopoxosuuy, A. I'. Anreopa. 8 xiacc: B 2 4. U. 1: yueOHUK AJis yyammxcsi o01eo0pa3oBaTeIbHbIX

yapexaeHuit ®I'OC/ A. I'. Mopnakosud. - M.: MHemo3uHa, 2014,

o  Mopoxosuu, A. I'. Anrebpa. 8 knacc: B 2 4. U. 2: 3agaqHuK IS y9amuxcsi 001eo0pa3oBaTeIbHBIX
yuapexxaennit ®I'OC/A. I'. Mopakosuu [u np.]; mox pea. A. I'. Mopakosuya. -M.: MHeMo3uHa,

2014.

e  Mopokosuu, A. I'. Anrebpa. 8 kiacc: meToJ, mocobue s yuurens / A. I'. Mopakosud. - M. :
Mmuemo3suna, 2010.

e  Anexcanmoposa, JI. A. Anrebpa. 8 Kitacc: camocrosiTenbHbie padoThel / JI. A. AnekcaHIpoBa; o/
pen. A. I'. MopakoBuya. - M.: Muemo3suna, 2011.

e  Anexcanoposa, JI. A. Anrebpa. 8 kitacc: KOHTpoIbHBIC padoThl / JI. A. AnekcaHIpoBa; 1o/
pen. A. I'. MopakoBuya. - M.: MuemosuHa, 2011.

e  Mopokosuu, A. I'. Anre6pa. 7-9 k. Tectsl / A. I'. Mopakosuy, E. E. Tynpunnckas. - M. :

Muemo3suna, 2011.

e Pabouas TeTpaap mo anredpe. 8 kimacc. Yacte 1. Yacts 2. K yuebnuky A.I'. Mopakosuua "Anre6pa.
8 kimacc". ®I'OC, 2015 r. Kmrounukosa E.M., Komuccaposa 1.B. U3natenscTtBo «MHEMO3UHAY.

e [Iporpammsel. Anredpa. 7—9 knaccsl / aBT.-cocT., A. I'. MopakoBuy;

o E. E. Tyavuunckas. Anredpa. 8 kinacc. biunonpoc;

e B.B. lllenomosckuti. DNEKTPOHHOE COMPOBOXKACHUE Kypca «Anredpa—~8» / [lox pen. A. T'.
MopakoBuya.

CrpykTypa yuyeOHHKA 1103BOJIIET MAKCUMAJIBHO OOJIETYUTh YUUTENIO MTOATOTOBKY K YPOKY.
YopaxkneHnust M pepeHnpoBanbl 0 TPYIHOCTH B YETBHIPEX YPOBHSX; B KOHIIE KaXKA0ro naparpada
c(OpMyJIMPOBAHBI KOHTPOJIbHBIE 3a/1aHUs, IIO3BOJISIOLINE YUUTETI0 COPUEHTHPOBATHCS B TOM, UTO JIOJIKHBI
3HATh U YMETh y4alluecs /Uil JOCTHKEHUSI MU YPOBHS CTaHIapTa MaTeMaTH4YeCKoro o0pa3oBaHus; B
KOHIIe ydyeOHrKa nMeeTcs paszzaen "JloManiHie KOHTPOJIbHbIE pa0OThI'", KOTOPBIA MOMOXET COPUEHTUPOBATH
yyaiuxcs Ha 0a30BbIi ypOBEHb TPYAHOCTH. TeopeTnueckuii MaTepuai mojaaeTcs Tak, 4ToObl IOMOYb
MperoiaBaTelNo B 00ecredeHny MpoOIeMHOro MoIX0Aa B 00yYeHNUH, B OpraHU3aluy OMCKOBO-
IBPUCTUUYECKON U KOMMYHUKAaTUBHOM JEATEIBHOCTH YYaIUXCS.

Cucrema ynpaxHeHUH, npeuiaracMasi B Pabounx Terpaasix, o3BojsieT B UHTEPECHOM, UTPOBOM
¢dbopMe opraHnuzoBath paboTy 1o GOPMUPOBAHUIO HABBIKOB YCTHBIX BBIYMCIEHUHN C IPUMEHEHHEM
Pa3IMYHBIX IPUEMOB YCTHOM paboOThI Ha ypoKax, a TaKkke 00JErYUTh OPTaHU3alluIO U BBITIOJTHEHHE
JIOMalIHUX 33JlaHui, TaK KaK B KaxJ10M naparpade HeoOX0IuMO BBIIIOJHUTH 33JJaHHE Ha TOBTOPEHHE
TEOPETUYECKOr0 MaTepuasa, B KakJIoM HOMEpPE €CTh MOAPOOHBIN 00pasel] /1Sl BHIMOJIHEHUS JAHHOTO
3a/1aHusl.

B coorBercTBuu ¢ TpedoBanusmMu GI'OC yueOHO-MeTOTUYECKUIT KOMILIEKT I0NOJTHEH
MYJIbTHMEIHITHBIM NPUJIOKEHHeM — JHCKOM ISl YUUTeNs (7151 UCIIONB30BaHuUs IpU paboTe B Kiacce).
JIMCK CONepKUT TEOPETUUECKH Marepua, 00pasibl rpaguKoB PyHKIHHA, 00pa3ibl 0(OPMICHHS PELICHUS
3ajad.



B ocHOBe peanuzanuu 0CHOBHON 00pa30BaTeIbHON MPOTPaMMBbI JISKHUT CUCTEMHO-IEATETLHOCTHBII
MOJIXO], B COOTBETCTBUHM C YeM, OTHUM U3 BakHeWmux TpedoBanuii ®I'OC sBiseTcst opranu3anus
M03HABATENLHOM JEATEIbHOCTH YUalIUXCs Yepe3 MOUCKOBYIO, UCCIIEI0BATEIbCKYIO, IPOCKTHYIO
nesTeNbHOCTh. C MEeNbI0 pealn3alii 3TOro TPeOOBaHNS B YHeOHUKHU BKJIIOYEHbI YU4eOHO-
NMO3HaBaTe/IbHbIE 3aJaHNs (33/1a4un). DTU 3a/1aHKsI OTMEUEHBI CIICLUATIbHBIM 3HAYKOM.

Takum 00pa3oM, MOKHO OTMETHUTH CISAYIONINE OTIUYHTEIbHbIE 0CO0EHHOCTH YUeOHUKOB.
Bo-nepeuvix, 310 peanm3zaryis MpOOJIEMHOTO MMoaxona B oOydeHuMu. Y4eOHBI MaTepuan yCBaMBaeTCs
YYAIIUMHUCS TyTeM BBINIOJHEHUS CHUCTEMBbl YIPAXXHEHUU, 1eJb KOTOPbIX — TOJBECTH YUYEHUKA K
CaMOCTOSITEILHOMY BBIBOJIY HOBOTO MpaBUja, alrOPUTMA. ITO MOMOTAET YUUTEII0 OpraHu30BaTh MOMCKOBO-
ABPUCTUYECKYIO 1 KOMMYHUKAaTUBHYIO I€ATEIbHOCTD HIKOJbHUKOB.

Bo-emopuix, nnanekTH4ecKuil moaxoa K BBEICHUIO MAaTeMAaTUYECKUX MOHATUH. JIub npocTeiime noHsaTus
JTAI0TCS Cpa3y B TOTOBOM BHJIE, OCTAIbHBIC K€ BBOJATCS MOCTEIIEHHO, C YTOUHEHUSIMU U KOPPEKTUPOBKOM, a
HEKOTOpbIE BOOOINE OCTAIOTCS Ha WHTYUTHBHOM YPOBHE BOCHPHATHS JO TeX IOp, MOKAa HE HACTYIHT
ONMarompuATHBII MOMEHT IS TOYHOTO onpezaeneHus. K 9uciay TakuxX HOHATHH OTHOCHUTCS, HAlpHMeED,
noHsTHe QyHKIUU. Bo BcAkoM ciydae, B 3TOM ydyeOHUKE, Kak M B y4eOHUKe A 7-ro Kjacca, CTpororo
omnpezaeneHus: GyHKIMHU HET, OHO Oy/IeT BBEJEHO JIHIIb B Kypce anredpsl 9-ro Kiacca.
B-mpemuvux, pazBuBatoniee odydenue. [IpuopureTHbIM siBiseTcs HE HH(POPMAIMOHHOE, a Pa3BUBAIOIIEE
noie Kypca. B ydeOHuKe peann3oBaHbl MPAKTUYECKH BCE AMAAKTHUUECKHWE MPUHLHUIBI Pa3BUBAIOIIETO
oOyuenus, chopmynupoBanubie JI.B. 3aHkoBbIM: 00y4yeHHE Ha BHICOKOM YPOBHE TPYIHOCTHU; MPOXOXKIACHHE
TEM IIpOorpamMmbl AOCTATOYHO 6I)ICprIM TEMIIOM; BEAylad poOJib TCOPECTHUYCCKUX 3HaHI/II71; OCO3HaHUuEC
COOCTBEHHOTO Pa3BUTHA (ydYalIMKCS TOJKEH BUAETh, KAK OH YMHEET B IpOIlecce M3YUYCHHs MaTepHaia);
pa3BUTHE BCEX y4alInXcs (€CTECTBEHHO, YUUTHIBASA, YTO Y KAXKIOTO YYaIIerocsi CBOM MOTOJIOK).
B-uemeépmuix, ynpaxHeHus: 1uPPEpEHINPOBAHBI IO YETHIPEM YPOBHSIM CIIOKHOCTH: 3aJaHUS HA TPIMOE
NPUMEHEHUE alTOpUTMa; 3aJaHMsl, TpeOYIOIIME HEKOTOPBIX IMPOCTBIX PACCYXAECHUN; 3aJaHus,
HampaBlieHHbIE Ha (OPMHUPOBAHUE Y JETeH CIOCOOHOCTH K YCHIYMBOCTH, Pa3BUTHE BHHUMAHUS, YMECHHUS
cocpenoTounThes. M HakoHel, 3a/1aHusl, TPEOYIOINE OT yYallIuXCsl 3HAUUTEIbHBIX YMCTBEHHBIX YCUITUN —
3TO 3aJaHusl HA CMEKAJIKY, TEKCTOBBIE 3aJ]a4H U T. [I.

Copepxanrie yueOHUKOB COOTBETCTBYET (eiepaTbHOMY KOMIIOHEHTY TOCYIapCTBEHHOTO

00pa3oBaTeNbHOTO CTaHapTa 00IIero 00pa3oBaHuUs.

WNudopmanirs 0 BHECEHHBIX U3MEHEHUSAX B IPUMEPHYIO IIPOrpamMMmy:

KomnunuectBo yacoB

Ne Tema ITo mporpamme | Ilo npumepnon | Ilo
n/n MopnkoBuya | mporpamme CKOPPEKTHPOBAHHOM
nporpamme
1 | IToBTOpenue Kypca 7 kiacca 5 5 3
2 | Aaredopamueckue apoou 20 20 22
2.1 | OcHOBHBIE MIOHATHS U alreOpanvecKre 6 6 6
JEUCTBUSI C alNTeOpandecKuMu Apo0siMu
2.2 | AnreOpanyeckue IeUCTBUS C 8 8 10
anreOpanyecKUMHu ApoOsMu
2.3 | IlepBbIe peCTaBICHUS O PAlMOHAIBHBIX 6 6 6
YpaBHEHHSIX
3 | Kpaagparuunas pynkunus. OyHkuus 14 14 14
y=Kk/x
3.1 | ®ynkims y=kx* y=k/x, ux cBoiicTBa 1 8 8 8




rpaduku. [Ipeodbpazoanue rpadhuxoB

3.2 | Oynkums y=ax*+ex+c, eé cBoiicTBa H 6 6 6
rpadux
4 | ®yukuus y=vVx. CBoiicTBa KBaIpaTHOr0 11 11 12
KOPHS
4.1 | CpoiicTBa KBaJpaTHBIX KOPHEH 4 4 4
4.2 | IIpeoOpa3oBaHne BBIPAKEHHIA, COACPIKALIIX 7 7 8
OTIepAIUIO U3BIICYCHUS KBAJIPATHOTO KOPHS
5 | KBagpaTrHble ypaBHeHHA 19 19 21
5.1 | ®opMyIbl KOpHEH KBaIpaTHOTO YPaBHEHUS 5 5 5
5.2 | PaninoHanbHbIC YpaBHEHUS 7 7
5.3 | UppauroHanbHbIe ypaBHEHHS 7 7
6 | JeiicTBUTeIbHBIE YK CIA 13 13 13
6.1 | MHOXeCTBO IEHCTBUTEIIBHBIX YUCEIT 6 6 5
6.2 | CrereHpb ¢ OTPHUIIATEIILHBIM TTOKa3aTelIeM 7 7 8
7 | HepaBeHcTBA 12 12 9
7.1 | PemeHue IMHEHHBIX HEPABCHCTB 2
7.2 | Pemenne KBaJpaTHBIX HEPABEHCTB 7 7 )
7.3 | UccnenoBanue GyHKINKA HA MOHOTOHHOCTb ) 5 2
8 | O6ob6maoIee NOBTOPEeHHE Kypca 8 8 8

anre0opol 3a 8 Kiace

Hmozo 102 102 102

CpaBHUTENBHBIN aHATIU3 COJIEP’KaHUsl IPUMEPHOU U aBTOPCKOM MPOTrpaMMBbl:

1. KosngecTBO YacoB B aBTOPCKOI MporpaMMe yBEJIMYEHO Ha TEMY «AJiredpanyeckue Apoodn» Ha 2

yaca, IpH1 3TOM KojndecTBo yacoB Ha «[loBTopeHune kypca 7 Kjacca» COKpalleHo Ha 2 Jaca.
CrnoxeHue ¥ BRIUMTAHUE alreOpandecKux ApoOei ¢ pa3HbIMU 3HAMEHATEISIMU IS YHAIIUXCS
TpeOyeT MPUMEHEHHUS 3HAHUW U HAaBBIKOB 110 MHOTUM T€MaM MaTEeMaTHUKH U BCET/Ia SBIIACTCS
TpynHoOU juist yyammxcs. Ha ypokax opranusyercst HOBTOpeHHE HE0OX0AMMOT0 MaTepurana, 4To
KOMIIEHCHPYET KOJIMYECTBO YacOB, OTBEAEHHBIX Ha «IloBTOpeHne Kypca 7 kiaaccay. [Ipu stom
MOSIBJISIETCS. BOBMOKHOCTH JI00aBUTH MPAKTUYECKUE 3aHATHS Il OTPAOOTKH yCTOMUMBBIX HaBBHIKOB
pu paboTe ¢ anredpanyecKuMu APoOSIMH, a TaKKe HeCTaHAAPTHBIX 3aJaHUI JIsl pa3BUTHS HABBIKOB
HCCIIeIOBATENLCKON pabOThI M TBOPUECKOTO MBIIUICHUS YUAITHXCA.

Ha temb1 «®DyHKIMSA y=\/ x. CBoiicTBa kBaapaTHoro kopus» (IIpeoOpa3zoBanue BoIpaskeHUH,
coJiep KallIiX ONEPAINIO U3BJICUCHUS KBaIpaTHOTO KOpHs); « KBagpaTHble ypaBHeHUs»
(ParmonanbpHBIC YpaBHEHUS) B aBTOPCKOM ITporpamMme J100aBiaeHo 149 1 29 COOTBETCTBEHHO, MPH
3TOM KOJIMYECTBO 4yacoB Ha TeMy «HepaBeHcTBa» yMeHbleHO Ha 3 yaca. Tema «HepaBeHcTBa»
M3y4aeTcs Mo nporpamme B 9 kinacce 6osee yrimyoaeHHO. MHOTONIETHIS MPaKTHKA MTOKasama, 4To
OCHOBHAas Macca pedsT He yCBauBarOT 3Ty TeMY B 8 KJlacce U B 9 Kiiacce MpUXOIUTCS U3ydaTh e€
MIPAKTUYECKH 3aHOBO. DTO CBSA3aHO C OOJIBIIUM KOIMYECTBOM MaTepuaia u3y4aeMoro B 8 Kiacce.
N3-3a neperpy3ku TEOPETUUECKUM MaTEpUaIOM KaK MPaBUJIO «CTpalaeT» MpakTuyeckas yacts. Ha
TeMy «PalmoHanbpHble ypaBHEHU» 100aBIIEHO 2 Yaca Ha pelIeHHe 3a/1a4 C TOMOIIbI0
panMoHaNBHBIX ypaBHeHUH. Brirtouenne 3a1aq nu3 OTKpITOro 0aHkKa 3aJaHuil TT0 MAaTEeMAaTHKE
CYLIECTBEHHO NTOMOTraeT pedaTaM B MOATOTOBKE K dK3aMeHaM B 9 Kjacce MpH OpraHu3aluu
CaMOCTOSITENIbHOM pabOThI TP MOBTOPEHUU MaTepralia o JaHHBIM TeMaM.

Ha usyuenue tembl «MHOXECTBO I€UCTBUTENBHBIX YUCEID» OTBOJUTCS HA 1 4ac MEHbIIIE, TPU ITOM
noGasieH 1 yac Ha u3yueHue TeMbl «CTENeHb ¢ OTPUIATENBLHBIM MOKazatenem». OCHOBHBIE MTOHSATHUS
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TeMbI « MHOXKECTBO AEHCTBUTEIFHBIX YHCEID) BCTPEUAIOTCS HAa MPOTSHKEHUH N3YYECHUS Kypca
MaTeMaTUKU 1 areOpsl. B Mimaammx kimaccax BBOANTCS MOHSATHE HATYPAIbHOTO YHCIIA, 3aTEM
IPOOHBIX YUCEN, PAMOHATBHBIX U T.1. [ToaToMy K 8 Kilaccy yuarmuecs: yKe XOpOIIo BIAACIOT STUMU
MOHATHUSIMH, JOOABIISAIOTCS TOJIKO HPPallMOHANbHBIEC Yncia. A BoT Tema «CTerneHs ¢
OTPHILIATEIILHBIM TIOKa3aTeIeM» [T yJallluXcs HOBast U TpedyeT OoJiee TIATEIbHOTO YCBOCHHUS.

4. B aBTOpCKOIi MporpamMme yBeITU4E€HO KOJIMYECTBO KOHTPOJIBHBIX paboT ¢ 9u 10 13u. D10 cBsA3aHo ¢
MIPOBEICHUEM PA3IMYHOTO BHIa KOHTPOJIS, Kak B (hOpMe KOHTPOJIBHBIX pabOT, Tak U B popme
TECTOB. YBEIMYCHNE OIICHOYHBIX HTOTOBBIX pabOT 110 M3y4aeMbIM TEMaM ITO3BOJISIET YUAIIUMCSI
NPaBUWJIFHO OIICHWBATh YMEHHE PUMEHSTH OJTy4YECHHbIC HABBIKU, BOBPEMS IPOBECTH
KOPPEKTUPOBKY CBOMX 3HAHUI U YMEHUII 110 N3y4aeMbIM TEMaM.

O01mas xapakrepucTuKa yue0HOro npouecca.
Llenbio n3yueHust Kypca areOpsl B § Kitacce SBIsSETCS N3y4eHUE KBAIPATUIHON PYHKIIUH U €€
CBOMCTB, MOJICIIMPYIOLIEH PABHOYCKOPEHHBIE IPOLECCHI.

3amauun Kypca ainreopsl B 8 Kiacce:
BripaboTarh yMeHUE BBITIOIHSTH TOXICCTBECHHBIC TPEOOPA30BaHMUS PAIMOHAIBHBIX BBIPAXKCHUI.

PactmmpuTts kiace GyHKUMN, CBOMCTBA U TpadMKKU KOTOPHIX U3BECTHBI YUALTUMCS; TPOJAOKUTH
(dbopMUpOBaHUE MIPEJICTABICHUIA O TaKUX (HYHIaMEHTAIbHBIX MOHITHIX MAaTEMATUKH, KAKUMU SIBIISIFOTCS
noHATHs PyHKIMHU, €€ 00JIaCTH OIpeieeH s, OTpaHHYeHHOCTH. HenpephIBHOCTH, HAMOOBIIETO U
HAaWMEHBIIIETO 3HAYCHUN Ha 3aJJaHHOM IIPOMEKYTKE.

BHpa6OTaTB YMCHUCE BBITIOJIHATH HECJIIOKHBIC Hp606pa3OBaHI/I$I BBIpa)KeHPIﬁ, COACPpIKAIINUX
KBa,Z[paTHBIfI KOpPCHb, U3YUNUTH HOBYIO (I)YHKI_II/II-O

Hagpectu OHpC,Z[GJ'IéHHHfI MOPpAAOK B ITPEACTABIICHUAX YHAIIUXCA O JEHCTBUTEIIbHBIX
(paHI/IOHaHBHLIX u I/IppaHI/IOHaJIbHBIX) quciaax

BHpa6OTaTB YMCHUCE BBITIOJIHATH JIENCTBUS HAJl CTEIICHIMH C JTH00OBIMH OCJIBIMHU ITOKA3aTCIISIMU.

BoipaGoTath ymeHUs penath KBaJpaTHbIE YPaBHEHUS U YPaBHEHMUsI, CBOSIINECS K KBaJAPAaTHBIM, U
IIPUMEHSATDH UX IIPU PELICHUU 3a/a4.

BoipaGoTath ymeHus peniath JUHEHHbIE U KBaJpaTHbIE HEPABEHCTBA C OJIHOM MepeMEHHOM;
MMO3HAKOMUTHCS CO CBOMCTBAMU MOHOTOHHOCTH (DYHKIIMH.

Oco0eHHOCThIO Kypca SIBISIETCS TO, YTO OH SBJISIETCS MPOAOIKEHUEM Kypca alnredpbl, KOTOPBIH
0asupyeTcst Ha QYHKIMOHAIBHO- IparuecKoM MOaX0e. DTO BhIpaXkaeTcs B TOM, YTO KaKoi OBl Kiacc
GyHKIUH, ypaBHEHUN U BBIPQXKEHUN HE U3y4alicsl, TIOCTPOSHHE MaTepuasa MpakTUYeCKH BCeraa
ocylIecTBIsieTcs Mo KECTKOM cxeme: DyHKINS — ypaBHEHHS — IPeoOpa3oBaHuUsI.

Peanu3zanus ganHO# nporpaMMbl CIOCOOCTBYET MCTIONIB30BAaHHUIO pa3HOOOpa3HbIX (HopM
OpraHu3aIK Y4eOHOTO MPOoIlecca, BHEIPEHNUIO COBPEMEHHBIX METOJIOB OOYUEHUS M MeAarOrHUeCKUX
TexHosoruil. OCHOBHOM (hopMOIi OpraHu3aIy yueOHOTro Mpolecca SBISIETCs KIacCHO-ypoyHas cuctema. B
Ka4yecTBe JIOMOJIHUTENBHBIX (JOPM OpraHHU3aluu 00pa3zoBaTeIbHOro npouecca B OY ncnosiab3yercs cucrema
KOHchH:TaI_II/IOHHOI‘/JI NMOAACPIKKHU, HINBUAYAJIbHBIX 3aHSITPII>'I, q)aKyJILTaTI/IBHBIe 3aHATHUA, CAMOCTOATCIbHAA
paboTa yJamuxcs ¢ UCIOJIb30BaHHEM COBPEMEHHBIX HH(OPMAITMOHHBIX TEXHOJIOTHIA.

I/ICHOHBSyIOTCﬂ CJIICAYyrOmurue METOAbI OpraHnu3alun yqe6H0171 JACATCIIBHOCTHU
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. co3JaHue MPOOJIEMHON CUTYaAIlMU U TTIOMCKU PEIICHHS TPOOJIEMbl HA OCHOBE YYEOHOTO
Marepuaa 1o TeMe ypoka (mpoOJeMHBII IHaiior);

. IIOMCKOBO-UCCIIEI0BATEIbCKUE METO/IBI;

. BBITIOJTHEHUE CAMOCTOSITEIFHON Pa0OTHI (C y4eTOM BBIOpAHHOUW 00pa3oBaTEIbHON
TPaeKTOpUN);

. pabota B rpynmnax (mapax) MOCTOSHHOTO ¥ IEPEMEHHOT0 COCTaBa;

. paboTa ¢ TeKCTOM y4yeOHUKA «yJIYyUIIH U TIOBTOPHY,

. IIPOBEPKA JOMAILIHET0 3a/1aHUS «OTOHB I10 CTOSIIUAMY;

. UIPOBBIE METO/IBL;

. BBIIOJIHEHUE UTOTOBBIX KOHTPOJIBHBIX PA0OT B (hOPME TECTOB;

. IIOJIrOTOBKA JIOKJIA/10B U pepepaToB Ha OCHOBE 0TOOpA M aHAJIM3a UHPOPMALIUY, C

HUCII0JIBb30BaHUCM HOHOHHHTGHBHOﬁ JIMTCPATYPhI (CHpaBO‘IHI/IKI/I W DOHIUKJIOIICAUHN, CCTCBLIC PCCYPCHI,
3JIEKTPOHHBIC OMOINOTEKU U T.1.);

. BBICTYIUICHHUE C JOKJIAJ0M; OPTaHU3alMs TUCKYCCUU U YYaCTHE B IUCKYCCUU TI0 UTOTaM
BBICTYILICHUS,

. BBITIOJTHEHUE TBOPUECKUX PadOT U UX 3amuTa («3ammTa «3BE3THBIX) 3a/1a4»);

. OpraHu3alys KOppeKIMOHHOM paboThl (rpymmna «KOHCYIbTaHTY).

B xauecTBe OpM MPOMEKYTOUHOH aTTECTALNH, YUAIIUXCS HCIOIB3YIOTCS TPaAUIIOHHBIC
JMarHOCTUYECKHE U KOHTPOJIbHBIE paOOThI, OJIHMII-ONPOCHL, Pe3yIbTaThl IPOSKTHOM U MCCIIEA0BATEIbCKOM
JeSTEeIbHOCTH, PAa3HOYPOBHEBBIE TECTHI, B TOM YHCIIE C UCTIOIB30BAHUEM KOMIIBIOTEPHBIX TEXHOJIOTHIA.

Onucanune Mecta yueOHOro NpeMeTa, Kypca B y4eOHOM IJIaHe

s obOs3aTennbHOTO HM3y4deHHs Y4eOHOTo mpeamera AnreOpa Ha 3Tareé OCHOBHOTO OOIIEro
oOpasoBanus (enepanbHbIil yueOHbIid 0a3ucHbIN yueOHbIid mian orBoauT 306 vacos, B ToM yncie 102 gaca
B VIII knacce, u3 pacuera 3 yaca B HEZEIIIO.

.JII/I‘IHOCTHLIC, METANIPEAMETHLIC U MPEAMETHLIC PE3YyJbTAThI.

Pasutre YV /I B OCHOBHO# IIKOJIE IeI€CO00pa3HO B paMKaX UCIOIB30BaHUS BO3MOKHOCTEH
COBpeMEeHHOM nH(OpMaLIMOHHON 00pa30BaTENbHOM CpeIbl Kak: CpeicTBa 00YUEHHUS, TOBBIIIAIOIIETO
3(PEKTUBHOCTh U KA4€CTBO MOATOTOBKU IMIKOJFHUKOB, OPTAHU3YIOIIETO OTNIEPATUBHYIO KOHCYIbTAIIMOHHYIO
MOMOIIIb B MENIX (POPMUPOBAHUS KYJIBTYPHI YdeOHOU nesiTebHoCTH B OY; MHCTpyMEHTa MO3HAHUS 3a CUET
(hopMUpOBaHHS HABBIKOB UCCIIEI0BATEIBCKOM IEATETLHOCTH, OPTaHU3allMd COBMECTHBIX YUCOHBIX U
HCCTIEIOBATENbCKUX padOT YICHHKOB U yUHUTEIEH, BOSMOKHOCTEH OMEepaTUBHON U CAMOCTOSTEIIbHON
00paboTKH pe3ynbTaTOB IKCIIEPUMEHTATIBLHON JAESITETFHOCTH; CPEJICTBA TEIIEKOMMYHHKAITUH,
(hOpMHUPYIOIIEro YMEHHUS U HAaBBIKH MOTYYSHHs] He0OX0AMMOM nH(popManmu U3 pazHooOpa3HbIX
HMCTOYHUKOB; CPEJICTBA PA3BUTHS JIMYHOCTH 32 CUET (POPMUPOBAHUS HABBIKOB KYJIbTYPhI OOIIECHUS;
3¢ (HEeKTUBHOTO HHCTPYMEHTA KOHTPOJIS U KOPPEKIIMH PE3YTbTATOB.

Pa3Butue cuctemMbl yHUBEpCAIbHBIX YU€OHBIX JEHCTBUI B COCTaBE JINYHOCTHBIX, PETrYJISTUBHBIX,
MO03HABATEIbHBIX 1 KOMMYHUKATHUBHBIX JEHCTBUH, OMPEAEISAIOMINX Pa3BUTHE ICUXO0JIOTHYECKUX
CIIOCOOHOCTEH JTMYHOCTH, OCYILECTBIIIETCS C YUETOM BO3PACTHBIX 0COOEHHOCTEH pa3BUTHS IMYHOCTHOM U
M03HABATEIBHOM Cep MoAPOCTKA.

®opmupyemsbie YY /I IIpeamerHsble neiicTBUs
1 | JImunoctHbie YYI: camoornpeesieHue ® y4acTHE B MPOEKTaX;
(MOTI/IBaI_[I/DI yucHus, (I)OpMI/IpOBaHI/Ie OCHOB ® [IOABCIACHHUEC UTOTOB YpOKa
TPaKIaHCKOW UJICHTUYHOCTH JIMYHOCTH); (pedmexcus);
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CMBICJIO00pa3oBaHue («KaKOe 3HaYEHUE, CMBICI
UMEET /ISl MCHSI YYCHHE», U YMETh HaXOIHUTh
OTBET Ha HET0); HPAaBCTBEHHO- AICTETUYECKOE
OIlCHUBaHHE (OIICHUBAHUE YCBAUBAEMOT'O
COJIepKaHUsI, UCXOMSI U3 COITUATBHBIX U
JIMYHOCTHBIX IEHHOCTEHN, 00ECIIEUnBaIOIIEe
JUYHOCTHBIA MOPAJIbHBIN BBIOOD)

TBOPYECKHUE 33]IaHNUS;
MBICJIEHHOE BOCITPOU3BEICHUE
KapTUHBI, CUTYallUH;
CaMOOIIEHKA COOBITH;
JTHEBHHMKH JTOCTIKCHHI

IHo3naBaTtenbubie YY /I o0uieyueOHbIe
(popmynupoBaHHe MO3HABATEIBHOM LIENH;
IIOUCK U BBIIEJICHHE UHPOPMALIMH; 3HAKOBO-
CHUMBOJIMUYECKHUE; MOJIETIMPOBAHUE); JTOTMUECKHUE
(aHANIN3 C 1EIBIO BBIJEIEHHS IPU3HAKOB
(CyI1ECTBEHHBIX, HECYIIIECTBEHHBIX ); CHHTE3 KaK
COCTaBJICHUE 1I€JIOTO U3 YaCTeH, BOCIIOIHSASA
HEJ0CTAaIONINe KOMIIOHEHTHI; BBIOOp OCHOBaHUM
Y KPUTEPUEB /ISl CPAaBHEHHUS, KITacCU(PUKAIIIA
00BEKTOB; IIOJIBEICHUE 11O/ IOHATHE,
BBIBEJICHUE CJICCTBUN; yCTAaHOBJICHUE
HNPUYMHHO- CJIEJICTBEHHBIX CBS3€i;

COCTaBJIEHUE CXEM-OII0p;

paboTa ¢ pa3HOro Buja TabIUIaMU;
COCTaBJICHUE U PacllO3HABAHUE
JarpaMmm

IIOCTPOEHME U PACIIO3HABAHUE
rpadukoB pyHKUINH

yYMEHUE NPOBOANUTH KiIacCU(UKaIIH,
JIOTUYECKHe 000CHOBAHUS,
JI0Ka3aTeNbCTBA MaTEMaTHUYECKUX
YTBEPKJICHUH;

OBJIaJICHHE OCHOBHBIMU CIIOCOOaMuU
IPEJCTaBICHUS U aHAJIN3a
CTaTHUCTUYECKUX JAHHBIX, HAJIUUNE
IPEeACTaBICHUN O CTATUCTUYECKUX
3aKOHOMEPHOCTSX B peajlbHOM MHpE U
0 Pa3JINYHBIX CIOCO0aX UX U3YYEHHUS, O
BEPOSATHOCTHBIX MOJEIIAX;

yYMEHHUE NMPUMEHSATh HHIyKTHBHBIE U
JIelyKTUBHBIE CIIOCOOBI pacCyKICHUMH,
BUJIETh PA3JIMYHBIE CTPATETHH PEILICHHS
3ajau;

PerynstuBubie YY/I:

Ilenenonazanue

Ilnanuposanue

Ilpozno3zuposanue

Konumpons

Koppexuyusn

MOCTaHOBKA y4yeOHOM 3a7]a4ui HAa OCHOBE
COOTHECEHHSI TOT'0, YTO YK€ U3BECTHO U
YCBOEHO YYalIUMHUCS, U TOTO, YTO €ILIE
HEU3BECTHO;

ONPEAEIIEHUE TTOCIEN0BATEIBHOCTH
MPOMEXKYTOUHBIX IIEJIEH C yUETOM
KOHEYHOTO Pe3yJIbTara;

COCTaBJICHME IIJIaHA U
MOCJIEI0BAaTEIbHOCTH JCHCTBUIM;
MPEIBOCXUILICHUE PE3YIbTAaTa YPOBHS
YCBOEHUS, €r0 BPEMEHHBIX
XapaKTEPUCTHK;

B (popMe cnrueHust crocoda NeuCcTBUs
U €ro pe3ynbTaTa C 3aJaHHbIM
3TAJIOHOM C 1IeNIbI0 OOHAPYKEHUS
OTKJIOHEHMH U OTJIMYMI OT 3TajJIOHA;
BHECEHHE HEOOXOIUMBIX JIOTIOJTHCHHI
Y KOPPEKTHUB B IUIaH U CIIOCO0
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JEHCTBHS B CIIy4ae PaCXOKICHUS

9TaJIOHA, PEAJIBHOTO ICUCTBUA U €T0

MIPONYKTA;

Ouyenka e BBIJCIICHUE U OCO3HAHUE YYAIUMUCS

TOT'0, YTO YK€ YCBOEHO U YTO €Il

MOJIEKUT YCBOCHUIO, OCO3HAHUE

Ka4deCcTBa U YPOBHS YCBOCHUS,

Bonesas camopecynayusa

e CrocOOHOCTh K MOOMIU3ALMH CUIT U
SHEPI'UH; COCOOHOCTh K BOJIEBOMY
YCUJIMIO — K BBIOOPY B CUTyalluu
MOTHUBALIMOHHOI'O KOH(I)JII/IKTa UK
IIPEOIOJICHUIO ITPENSATCTBUN

4 | KommynukaTtuBHble YY/: e ompeneneHue meu, GyHKIHd
YYaCTHHKOB, CITOCOO0OB
naanuposanue .
B3aUMO/ICHCTBUS;
HOCMANO06KA 60NPOCOE ® MHHUIMATHBHOE COTPYIHHYCCTBO B
NOKCKe B cOope MH(OpMAaITIH;
paspewienue Kongaukmos e  BLIABJIEHHE, HACHTU(DUKALMS

poOJIEMBI, TIOUCK U OIIEHKA
aJIbTEPHATUBHBIX CIIOCOOOB
paspenieHus KOHPIMKTA, IPUHATHE

pEIIeHUs U ero pean3anusi;
ynpaenienue nogeoeHuem napmuepa

MOYHOCMbIO 8blpACAMb C60U MbBICIIU

® KOHTPOJIb, KOPPEKIIHUs, OIIEHKA
JIEMCTBHMN ITapTHEPA, YMEHHUE C
JIOCTATOYHOM MOJIHOTOM U TOYHOCTHIO
BBIPAXKaTh CBOM MBICIIH

Conep:xxanue yueOHOro npeamera «AJireopa - 8»

IToBTOpenue kypca anredpsl 3a 7 kiaace (34.)
Auaredpanyeckue apoou (22 4.)

[Tonsatue anrebpanydeckoit podu. PannonansHoe BeIpaxkeHue. JlomycTumMple 3HaYeHUs
napoOHoro BeipaxkeHusi. OCHOBHOE CBOICTBO anredpandeckoil 1poou. CokpaleHne anredpandeckux
npoGeii. [IpuBenenne aApodu K 3a1aHHOMY 3HaMeHaTem0. Croco0 TpyNIUPOBKH U BEIHECEHHE O0IIEero
MHOKUTEJNS 32 CKOOKH MPH MPUBEJEHUH IpoOeil k 001meMy 3HameHaremnto. Clio)keHre U BEIYUTaHHe
anredpanveckux Jpoodel ¢ OMHAKOBBIMU 3HAMEHATEISIMU. AJITOPUTM CIOXKEHUS (BHIYMTAHNUS)
anredpanvecKkux Jpoode ¢ 0OJMHAKOBBIMU 3HaMeHaTesiMU. Cll0)KeHHEe U BRIYUTaHHUE alre0panyecKux
npobeii ¢ pasHbIMU 3HaMeHaTeNIAIMU. CII0’)KeHUE U BHIYMTAHUE LEJIO0Tr0 BBIPAXKEHUSI U JPoOH. Y MHOKEHHUE U
neneHue anredpanyeckux apoodeil. Bozenenue anredpandeckoit 1pobu B cTeneHs. PannonaasHoe
BbIpakeHue (1enoe, ApodHoe). JlokazarenbecTBo ToxkAecTB. [IpeobpazoBanye palnoHaIbHBIX BIPaKEHHH
ParnmonansHoe ypaBHeHue. Penienne paimoHanbHbIX ypaBHEeHUH (mepBble mpeactasieHus). O0mactb
JOMYCTUMBIX 3HaYCHHUE PAI[HOHANBHBIX YPAaBHEHUI.

KBagparuunasa pynkuus y = kx?. I'mnepbona y= K . (14 4.)
X
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Oynxmms y = kx?, ee rpaduk, ceoiicta. IToctpoenue rpaduka Gpyukinn y = kx®. OyHkums Y = K , €€
X

cBoiicTBa u rpaduk. ['mnepbosa. Acumrnrora. Perenue ypaBHEHHI U CHCTEM YpaBHEHUM rpaduuecKuM
crnoco6om. Crioco0 noctpoeHuss rpaduka ¢yHkuu y = f (x+1) mo u3BectHoMmy rpaduky QyHKIUU y
=f(x). Cmoco6 moctpoenusi rpaduka Qynkuu y = f(X)+ m no uzBectHoMy rpaduky GyHkiuu y = f
(X). Cnoco6 moctpoenuss rpaduka ¢yakun y= f (x+1) + m, y = -f (X) o usBectHOMy rpaduKy
¢bynkuum y = f (x). KBagpaTtHsiii Tpexunen. Kpagpatnunas GyHKIMs, €€ CBOWCTBA U rpaduK. AJTOPUTM
noctpoeHus rpaduka KkBaapaTuuHon ¢pyHkuuu. [Tonstue orpanndenHoit pynkuuu. [loctpoenue u ureHue
rpaduKoB KycouHbIX (pyHKIMIA. I'paduueckoe perienrne KBaapaTHbIX ypaBHEHUH.

DyHKIUA y=\/x. CBoiicTBa KBagpaTHOro KopHs (12 4.)

PaunonaneHble yncna. PanmonanbHble Yucia U UX CBOMCTBA. [IoHsATHE KBaApaTHOrO KOpHS U3
HeoTpuuaTenpbHoro uncia. [lonstue kyonueckoro kopus. [IpaBuna Berancnenus. Kopens n-it crenenu u3
HEOTPHULIATENBHOTO yncia. MppanmonansHble yncia. J{eicTBHS ¢ uppalMoHaJIbHbIMA YUCIAMU. MHOXKECTBO
JNCHUCTBUTENBHBIX urcel. V300pakeHne IeHCTBUTEIIBHBIX YUCEI Ha YUCIOBON NpsiMoi. DyHKIUs y=\/x, ee
cBoiicTBa U rpaduk. Bemykiiocts pyHkmun. O6macts 3HadeHw QyHKIMKA. CBOMCTBA B3aUMHOTO OOpaTHBIX
¢bynkuuii. CBoiicTBa KBapaTHBIX KopHEH. [IpeoOpa3oBanue BeIpaKeHUH, COIEPIKAIINX OTIEPAITHIO
U3BJICYCHHS KBaJpaTHOTO KOopHs. OCBOOOXKIEHHE OT UPPAIIOHATBHOCTH B 3HAMeHaTelne aApoou. Moayib
neiicTBuTensHOro yncia. OCHOBHBIE CBOWCTBA MOyl yKcia. ['paguk GpyHKIUU y =Vx.

KBaaparubie ypaBHenus (21 4.)

KBagparnoe ypaBaenue. [Ipuenennoe (HenpuBeaEHHOE) KBaapaTHOE ypaBHeHUE. [lomHoe
(HenonHoe) KBaapaTHOE ypaBHeHUE. KopeHb KBa/ipaTHOTrO ypaBHEHUs. PelieHue KkBagpaTHOro ypaBHEHUs
METOJ0OM Pa3JIOKEHUSI HA MHOKHUTEIIN, METOJIOM BBIJCJICHHS MIOJHOTO KBaapaTa. JJucKkpuMuHaHT. QopMyIibl
KOpHEH KBajipaTHOTo ypaBHeHUs. [lapamerp. YpaBHeHue ¢ napameTpoM (HayallbHbIE IPEACTABICHUA).
ANTOpUTM pELIEHUS PALlMOHAIIBHOTO YpaBHEeHMs. bukBagpaTtHoe ypaBHeHHE. MeTo BBEIEHNS HOBOU
nepeMeHHON. PaninonanbHble ypaBHEHUS KAK MAaTEMaTUYECKUE MOJICIIH peabHbIX CUTyaluil. Pemenue
TEKCTOBBIX 3aJ1au C MOMOIIIBIO PAllMOHATIBHBIX YpaBHEHUH. YacTHbIE citydan popMyIibl KOpHEH KBaJpaTHOTO
ypaBHeHus. Teopema Buera. PaznoskeHue KBaIpaTHOTO TPEXWICHA HA JIMHEHHbIE MHOKUTEIH.
HppaumnonansHoe ypaBHEHUE. MeTO BO3BEICHUSI B KBaIparT.

JeiicTrBuTenbHbIe ynca (13 4.)

PannonaneHble, vppalmoHalibHbIE, AEUCTBUTEIbHBIE YUCTa. MHOXECTBO 1EMCTBUTEIBHBIX
gucen. Jlenmumocts uncen. [Ipuznaku nenumoctu. CpegHee apupMeTHIeCKoe, CpeAHEEe TEOMETPHUECKOe
grcen. [[puOnmkeHHbIe 3HAYCHHSI IEHCTBUTENBHBIX YHCEN, TOTPEITHOCTh MPUOTIKEHUS, MPUOIIMKEHHE 110
HEJ0CTAaTKy 1 U30BITKY. Okpyriienne uncen. CTeneHb ¢ HaTypaJlbHBIM U CTETICHh C OTPUIIATEILHBIM
nokazaresneM. CTaHAapTHBIA BUJ TTOJIOKUTEIIBHOTO YHCIIA.

HepagenctBa (9 4.)

CaolicTBa 4nCI0BBIX HEpaBEeHCTB. CpaBHEHHE YKCEI U BBIPA)KEHUH C TIOMOIIBIO CBOWCTB
YHCIIOBBIX HepaBeHCTB. Bo3pacTaromas Gpynkuus. YosiBatomias ¢pynkuus. MccnenoBanue GpyHKIMA Ha
MOHOTOHHOCTb. HepaBeHCTBO ¢ 0/THOM nepemMeHHOM. Penienre HepaBeHCTB ¢ OJHOM nepeMeHHO. JInHeitHoe
HepaBeHCTBO. PaBHOCHUIIbHBIE HEpaBeHCTBA. PaBHOCHIIBHOE TpeoOpa3zoBaHUe TUHEITHOTO HEPABEHCTBA.
['paduaeckuii ciocoO perreHus TMHEWHBIX HepaBeHCTB. KBaipaTHOE HEPABEHCTBO. AJITOPUTM pEIICHUS
KBaJpaTHOI'O HEPABEHCTBA.

O0o01aloiIee MOBTOPeHHE Kypca ajredopsl 3a 8 kiace (8 u.)
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TemaTn4eckoe IJIAHUPOBAHHE

Ha3zBanune remMbl

Bcero
YyacoB

N3 aux
KOHTPOJIbHBIX
padort

XapaKTepnchca OCHOBHBIX BU0B
ACATECJIBHOCTH YYAIUXCH

IoBTOpeHnue kypca 7
KJjiacca

1

[TOBTOPSIOT MOHATHUSA: CTENEHD OJHOYICHA,
CTaHJIapTHBIA BUJ MHOTOYJIEHA, JEHCTBUS
HaJl MHOTOWIEHAMHU, (DOPMYJIBI
COKpAaIIEHHOTO YMHOXEHUS, TUHEHAs
(GyHKIUS, CUCTEMBI TUHEHHBIX YPaBHEHUIA
C IByMsI IEPEMEHHBIMUY;

PackiapIBat0OT MHOTOUJICHBI HA
MHOXHTEIH Pa3InIHbIMU criocobamu,
CTPOAT IpapUKH JTUHEHHBIX QYHKIUH,
HaXOJAT 3HaUeHUs (PYHKIIUH I10
3aJJaHHOMY apr'yMEHTY, PEeIIaioT
JMHEWHBIC YPaBHEHUS, PEIIAIOT CHCTEMBI
JMHENHBIX ypaBHEHUH criocobaMu
MTOJICTAHOBKY ¥ CJIOKEHHUSI, BBIOMPAIOT
paLMOHATIBHBIN CITOCO0 pelIeHus,
IPOBOJAT CPABHUTENIBbHBINA aHAU3,
OCYILECTBISIOT MPOBEPKY BHIBOJIOB.

Aaredpanueckue apoomn

22

2.1

OCHOBHBIE TOHATHA

HmeroT npescTaBieHle 0 YUCTUTENE,
3HaMeHareJe anredbpanyeckoi Apodu, o
3Ha4YeHUU anredpandeckoit 1podu, o
3HaYeHUHU MIEPEMEHHOM, TIPU KOTOPOi
anredpaudeckas 1poOb HE UMEET CMbICIIA;
3HAIOT, KaK pacrlio3HaBaTh ajlreOpandecKue
IpobOu, KaKk HAMTH JOMYyCTUMbIE 3HAUEHUS
TepeMEHHON anredpandeckoi npoou;

Haxopsat panmoHanbHBIM criocoOoM
3HAYCHHE aNTreOpandecKon apooH,
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YCTaHABIIMBAIOT, MPH KaKMX 3HAYCHUSIX
TepeMeHHON anredpandeckas 1pooh He
HUMEET CMBICIIA, apTYMEHTHPOBAHHO
00OCHOBBIBAIOT CBOE pEIICHUE,
OCMBICJIMBAIOT U YCTPAHSIOT CBOU
OIIIMOKHU.

2.2

OcHOBHOE CBOMCTBO
anreOpandeckoi 1podu

3HAIOT MpaBUJIa Pa3IoKEHUI Ha
MHOKHUTEIN, OCHOBHOE CBOMCTBO JAPOOH;

PaCKJIaIIBIBaIOT MHOI'O4JICH Ha MHOXUTCIIN
HECKOJIBKHUMH CIIOCO0aMH,
peoOpa3oBHIBAIOT aJredpandeckue Ipoou
K OJIHOMY 3HaMEHATEIII0, Pa0OTAIOT O
aNITOPUTMY COKpaLIeHHs APOoOeii,
JIOKa3bIBAIOT MMPABUIILHOCTh PEIICHHUS C
MOMOIIBIO APT'YMEHTOB.

2.3

CrnosxeHue ¥ BHIYUTAHUE
anreOpandecKux apodei ¢
OJIMHAKOBBIMH
3HAMCHATEISIMU

3HAIOT, KaK CKJI/IbIBATh U BBIYUTATH
ApOOH C OJIMHAKOBBIMH 3HAMCHATEIISIMH,
QITOPHUTM CIIOKEHUS IPOOeH C
OAHMHAKOBBIMU 3HAMCHATCIISIMU

Haxonst Bce HaTypanbHbIC 3HAYCHUSA
IIEPEMEHHOM, IIPU KOTOPBIX 3aJaHHAs
JpoOb SIBIISIETCS HATYpPaJIbHBIM YHCIIOM,
COCTABJISIFOT KOHCIIEKT, CKJIabIBAIOT U
BBIYUTAIOT JPOOU C OJIMHAKOBBIMU
3HaAMEHATENSAMU, IIPOBOIAT
CPaBHUTEJIbHBIN aHAIIN3.

2.4

CrnoxeHne 1 BEIYUTAHHE
anreOpandeckux apooeit ¢
Pa3HBIMU 3HAMEHATEISIMU

[Tonmy4aroT npeacTaBieHHEe O HAUMEHbIIEM
o0111eM 3HaMeHaTelle, O TOMOJTHUTEIbHOM
MHOXHTEJIE, O BBIMOJIHEHUH JeHCTBUS
CJIO’KEHUS U BBIYUTAHUS Ipo0eit ¢
pa3HbIMU 3HAMEHATEISIMHU.

3HAIOT IPaBUIIO NTPUBEICHNUS
anredpandecKux Apodei K ooremy
3HaMEHATENI0, KaK HaXOAUTh OOIIHii
3HaMeHaTeh HECKOJIBKUX IpoOeH,
JITOPUTM CIIO’KEHHS U BBIYMTAHUS Apo0eit
C pa3HbIMHU 3HAMEHATEIISIMU, Kak 100bIBaTh
UH(OPMAIIHIO M0 33JaHHOH TeMe B
UCTOYHMKAX PA3IMYHOIO THIIA.
VYrpouaroT BelpaxkeHus Haubosee
palnMoHaIbHBIM CIIOCOOOM, IPUMEHSS
(opMyJIbl COKpAIIEHHOI'O YMHOXKECHHS,
JIOKa3bIBAIOT TOXKJIECTBA, YIaCTBYIOT B
Jajiore, MOHUMAIOT TOUKY 3pEHUS
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co0eceIHHKa, MPU3HAIOT IIPABO HA HHOE
MHEHUE; u3jaraT nHpopMaluio,
UHTEPIPETUPYSI PAKTHI, Pa3bIICHSIS
3Ha4YeHHE U CMBICII TEOPUH; paboTaIOT C
TEKCTaMHU HAyYHOTO CTHIIS

2.5

YMHOKEHUE U JETIEHNE
anreOpandecKux Apooei.
Bo3senenue
anredpandeckou 1podu B
CTETEHb.

[Tonydarot npencraBiaeHre 00 YMHOKEHUU
U JeNieHuu anredpandeckux apodei, o
BO3BEJICHUU HX B CTCICHbD.

3HAIOT NPaBUJIO BBITTOJIHEHUS IEUCTBUM
YMHOXEHHS U CJIOKEHUS alreOpandecKux
npobeif; Kak MOJIb30BaThCS ATOPUTMAMHU
YMHOKEHHUSI U IeTICHUs JpoOeH,
BO3BE/ICHUS IPOOH B CTETICHB, YIIPOILAs
BBIPAKCHHUS.

VYipouaroT BelpaxkeHus Haubosee
paIMoHaIBLHBIM CIIOCOOOM, TIPUMEHSIS
(hopMyIIbI COKpPAIIEHHOTO YMHOYKEHHUSI,
JTOKa3bIBAIOT TOXKIECTBA, Pa3BEPHYTO
00OCHOBBIBAIOT CYXKACHHUS, (HOPMYITHPYIOT
BBIBO/IbI, JAIOT OIpEIeTICHUS, IPUBOASAT
JTIOKa3aTelIbCTBA, PUMEPHI; U3JIararoT
MH(}OPMALINIO, UHTEPTIPETUPYST (PAKTHI,
pa3bsICHSS 3HAUEHUE U CMBICIT TEOPHH,
BCTYIAIOT B peYeBOE OOIIEHNE, YYACTBYIOT
B JMAJIOTE.

2.6

IIpeoOpazoBanue
palMOHABHBIX BBIPAKCHUH

[Tony4arot npeacraBiaeHue o
npeoOpa30BaHUM pallMOHATIBHBIX
BBIPa)KEHU, UCIIOJIB3Ys BCE IEHCTBHUS C
anredpandeckuMu 1po0sMu. 3HatoT
CrocoObI MpeoOpa3oBaHuUs PAITHOHATBHBIX
BBIPAKEHUH C alredpanyecKuMu ApoOsIMHU.
Boinonusitot npeodpa3oBanus
palMOHAaIbHBIX BBIPAXKEHUH, UCTIONb3YS
BCE JIEHCTBUSA ¢ anredpandeckuMu
Ipo0sSIMH, pEeIIalOT palliOHaIbHBIE
YPaBHEHUS, JOKA3bIBAIOT TOXKIECTBA,
peIIatoT 3a/1a4M, BBIACISAS TPU dTana
MaTeMaTHYeCKOro MOJIETUPOBaHUS,
WCIIOJIb3YIOT JJISl PeIeHus
MM03HABATENbHBIX 3a/1a4 CIPABOUYHYIO
JUTEPaATypy, BOCIPOU3BOAST U3yUECHHbIE
MpaBUJIa U TIOHATHS, TOIOUPAIOT
apryMeHTbI, COOTBETCTBYIOLINE PEIIECHUIO,
OCYILIECTBIISIOT IPOBEPKY BBIBOJIOB,
MOJI0KEHUI, 3aKOHOMEPHOCTEM, TEOPEM,
COCTABJIAIOT IJIaH IEUCTBUM, MPUBOAST
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puUMepbl, GOPMYITUPYIOT BHIBOJIBI,
BOTIPOCHI, 33]]a4H, CO3AAI0T MPOOIEMHYIO
CHUTYAIHIO, Pa3BEpPHYTO 0OOCHOBBIBAIOT
CYXJIEHUSI, BOCIIPOU3BOJIAT TEOPHIO C
3aJJaHHOM CTETIeHbIO CBEPHYTOCTH;

2.7

[lepBbie nmpeacTaBieHus O
paIMOHATIBbHBIX YPaBHEHUSIX

[Tonyuarot npeacTaBiaeHueE o
palMoHaIBHBIX YPAaBHEHUSX, 00
OCBOOOXICHUH OT 3HAMEHATES TIPH
pelieHur ypaBHEHHH, O COCTaBICHUH
MaTeMaTU4eCKON MOJIeNIN peallbHOM
CUTYaIl1H.

PemaroT panroHanbHble ypaBHEHUS,
pUMEHsst POPMYIIBI COKPALICHHOTO
YMHOXCHHUS IPU UX YIPOIICHUH, PEIIAfOT
poOJIEMHBIC 337241, COCTABJISAIOT U
pEIIarOT 3a/1a4M, BBIJICIISAS TPH dTara
MaTEeMaTHYECKOT'0 MOJICIIMPOBAHHUS,
U3NaraT HHHOPMALIHI0, UHTEPIIPETUPYS
(haKThI, y9aCTBYIOT B IHAJIOTE, IOHUMAIOT
TOYKY 3pEHHS COOCCEeTHUKA, TPU3HAIOT
paBO HA UHOE MHEHUE,
apryMEHTHPOBAHHO OTBEUYAIOT HA BOMPOCHI
COOECEIHUKOB.

KBaaparuunasi yHKuus.
dynknus y=k/x

14

3.1

Oynxums y=kx* y=k/x, ux
CBOMCTBa U TrpaUKH.
[Ipeo6pa3zoBanue rpadukoB

[Tony4arot npeacraBiaeHue o GyHKIUU

Buma ¥ - ’b‘;, 0 ee TpaduKe U CBOHCTBAX. O
I's

l}? =
bynkiuu Buia  +, 0 ee rpaduke u
CBOMCTBaX. 3HAIOT, KaK CTPOHUTH TPpahuK

= kx* Y
yakum ¥ , GOyHKIHMH i
cBoiicTBa pynkmuu. [lomydaroT
MPECTaBICHHUE, KaK C ITOMOIIBIO
napajieIbHOTO MEPEHOCa BIIPABO MITH
BJIEBO TIOCTPOUTH IpaduK GYHKIUU
y =f(x + 1), xak ¢ momorbo
napajieIbHOTO MepeHoca BBEPX MU BHU3
nocTpouth rpaduk Gyakmun y = f(X) + m,
KaK C TIOMOIIBI0 TTApaITIeIbHOTO TIepeHoca
BBEPX WJIM BHU3 IIOCTPOUTH TpaduK
¢byukun y = f(x + 1) + m. 3uaroT, Kak
CTpOUTH TpaduK QyHKIIMH BUIA
y =f(x + 1) + m, onuceiBath cBOICTBA
¢byHKIMU IO ee rpaduKy.
I'paduuecku pemaioT ypaBHEHUS U
CHCTEMBbI ypaBHEHUH, Tpaduaecku
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OIIPEIETISIIOT YHCIIO PELICHUI CHCTEMBI
YpPaBHEHHH, YIPOIIAIOT QYHKIIMOHATIBHBIE
BBIPAXEHUS, CTPOST rpauKu KyCOUHO-
3aJJaHHbIX (PYHKLWH, pEIIAlOT HETUIIOBbIC
3aJa4u C MOMOIIBIO TpadUIeCcKOro
METO/12, BBITIOJHSIS TPOTyKTUBHBIC
JEUCTBHS IBPUCTUYECKOTO THIIA;
BOCHPOM3BOAAT TEOPHIO C 3aITaHHOM
CTENECHBIO CBEPHYTOCTH, OCYILECTBIISIOT
IPOBEPKY BBIBOJIOB, MTOJIOKECHUH,
3aKOHOMEPHOCTEH, TeopeM, paboTaroT C
YEePTE)KHBIMU HHCTPYMECHTAMH.

[o anroputmy ctposT rpaduk GyHKIIH
y=fx+1),y=1fx)+m,y="f(x+1)+m,
y = a(x + 1)* + m, 4uTAIOT U OKCHIBAIOT
CBOICTBa rpauka, CaMOCTOSTEIBHO
UCTIPABIISIIOT AOMYIIECHHBIE OUTMOKU MU
HETOYHOCTH; IPUHUMAIOT y4acTHE B
JMAore, MoJ0UPAIOT apryMEHTHI IS
0O0BSICHEHUS OMIMOKH, KIACCUDUIUPYIOT
¥ TIPOBOJST CPaBHUTEIILHBIN aHAJIH3,
paccy)aarT u 0000IIakoT.

3.2

OyHKIMA y:aX2+gx+c, eé
CBOMCTBaA U TrpaduK

[TonmyuaroT npencraBieHue o GyHKIUH
y = ax® + bx + ¢, 0 ee rpaduke u
CBOMCTBax. 3HAIOT, KaK CTPOUTH rpauk
byHKIUY Y = ax® + bx + ¢, OIIACBHIBATh €€
CBOMCTBA 10 TpaduKy. 3HAIOT CIIOCOOBI
peleHs KBaIpaTHBIX YpaBHEHU,
MPUMEHSIOT UX Ha MPAKTHKE.

YMeroT nepexoiuTh ¢ s3blka GopMys Ha
SI3BIK Tpa)MKOB M HA0OOPOT, ONPENEATh
YHCII0 KOpHEH ypaBHEHUs U CUCTEMbI
ypaBHEHU, TPUBOIUTH IPUMEPBI,
no0MpaTh apryMeHThl, GopMyIupoBaTh
BBIBO/IbI; YIIPOIIAIOT (PYHKIIMOHATIBHBIE
BBIpA)KCHUSI, HAXOST 3HAYCHUS
ko3¢ uLreHToB B popmyse GyHKIIUI
y = ax’ + bx + ¢ 6e3 mocrpoenns rpaduxa
(GbyHKIMH, paboOTaIOT C YEPTEKHBIMU
WHCTPYMEHTAMHU, TPUMEHSIOT HECKOJIBKO
Croco00B rpauyecKoro perieHus
YpaBHEHMIi; HA OCHOBE KOMOMHHUPOBAHHUS
paHee U3yYeHHBIX AITOPUTMOB U
CIocO0OB JIEMCTBUS PEIIAIOT HETUIIOBBIE
3aJ]a4u, BBIIOIHSISI TPOAYKTUBHBIE
JeUCTBUS 3BPUCTUUYECKOTO THIIA

®yuxuus y=vx. CBoiicrea
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KBAaJPaTHOT0 KOPHS

4.1

CBolicTBa KBaJIpaTHBIX
KOpHeH

[TonmyyaroT npencTaBieHue 0 crocode
H3BJICYCHHUA KBaAPAaTHOI'O KOPHA U3
HEOTPHLATEILHOTO YHCIIa,
I[eﬁCTBHTeHBHBIX " UppaliuOHAJIBHBIX
YHClax, KaKk CTPOUTh rpaduk GpyHKIUH

y= "‘G , 3HAIOT ee CBOMCTBA. 3HAIOT
CBOICTBA KBaJpaTHBIX KOPHEH.

PemaroT kBasipaTHBIC YpaBHEHUS,
KOPHSIMH KOTOPBIX SIBJISIFOTCS
HppalMoHANIbHBIC YKCIIA, U TPOCTEUIINE
HppaloOHANIbHbIE YPABHEHUS, YATAIOT
rpaduku GyHKIUH, pemaTh rpadhuaecku
yYpaBHEHHUS U CUCTEMbI YPaBHEHHIA,
NPUMEHSIOT IaHHBIE CBOMCTBA KOPHEH NpH
HAXOJKJICHUW 3HAYCHHUS BBIPAKCHUH,
BBITMOJIHSIOT O0JI€€ CI0KHBIE YITPOILIECHUS
BBIPXXCHHUI HanOoJiee parioOHAILHBIM
CIIOCOOOM, BBIUHMCISIOT 3HAYECHHUS
KBa/IPATHBIX KOPHEH, HE UCTIOJIb3YS
Ta0IHILy KBAJAPATOB YKCE, PEHIAOT
(YHKITMOHATTLHBIC YPABHEHUS, BCTYIAIOT
B peueBoe O0IIEHUE, YIaCTBYIOT B
JUaore, u3jaraT HHGOpPMAaIHUIO,
000CHOBBIBasg CBOM COOCTBEHHBIN IOAXOI,
BOCIIPOU3BOAT U3YUECHHbIE ITpaBUia U
TIOHSATHUSA, TOAOUPAIOT APTYMEHTHI,
COOTBETCTBYIOIIHNE PEUICHUIO.

4.2

[TpeobpazoBanue
BBIpXKEHUH, COIepKAIIUX
oTiepaIfio U3BICUYCHUS
KBaJIpaTHOTO KOPHS

[Tonywarot npencraBiaeHue o
npeoOpa30BaHUM BbIpAXKEHUH, 00
OTIepaLusAX U3BJICUYEHUS KBAPaTHOTO
KOPHS M OCBOOOX/IEHUS OT
UPPaLMOHATIBHOCTH B 3HAMEHaTee.
3HaIOT, KaK BBITOJIHATH MTPeoOpa3oBaHus,
coJiepIKaIIie OTePAINIO N3BIICUCHUS
KOpHsI, OCBOOOXIAThCS OT
MppaIMOHAIFHOCTH B 3HAMEHATEIE.
PackianpiBatoT BeIpaskeHUS Ha
MHOKHUTEIH CIIOCOOOM IPYNIHUPOBKH,
UCIOJIb3Ys OINpeJIeIeHHue U CBOMCTBA
KBaJIpaTHOTO KOPHs, (OPMYJIbI KBaIpaToOB
CYMMBI ¥ pa3HOCTH, OLICHUBAIOT
HEW3BJIEKaeMble KOPHHU, HAXOJAT UX
MPUOIMKEHHbBIE 3HAUEHUS, BBIMOIHSIIOT
peoOpa30BaHUs UPPALUOHATILHBIX
BBIPXCHHH, COKpAIAIOT IPOOH,
packiiafbpIBasi BBIpaKEHHsI HA MHOXKHUTEIH,
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0CBOOOKIAIOTCS OT UPPAIIOHATIBHOCTH B
3HaMeHaTese, CBOOOHO paboTaroT ¢
TEKCTaMU HAYYHOTO CTHIISL, (DOPMYITHPYIOT
BBIBO/IbI, YYACTBYIOT B JIHAJIOTE,
MMOHUMAIOT TOYKY 3pEHUSI COOSCEeTHUKA,
MPU3HAIOT IIPABO HA HHOE MHEHUE.,
OCYILIECTBIISIOT IPOBEPKY BBHIBOJOB,
MOJIOKEHUH, 3aKOHOMEPHOCTEN, TEOPEM.

KBaaparnble ypaBHeHusI

21

5.1

®opmyJibl KOpHEH
KBaJIpaTHOT'O YpaBHEHUS

[TomyyaroT npencTaBieHUE O MTOJIHOM

Y HEIIOJHOM KBaJpaTHOM YPaBHEHUH, O
peLIeHNH HEIOJIHOI0 KBAIPpaTHOTO
YpaBHEHUS, O JUCKPUMHHAHTE
KBaJ[paTHOTO ypaBHEHUs, popmyIiax
KOpHEW KBaJIpaTHOI'O ypaBHEHUs, 00
QITOPUTME PELIEHUsI KBAaAPAaTHOTO
ypaBHEHMs. 3HAIOT, KaK peliaTh HEMOJHbIe
KBaJ[paTHbIE YPABHEHUS U MOJHbIE
KBaJ[paTHbIE YPABHEHUS, PA3JI0KUB JIEBYIO
YacTh HA MHOXKUTEH. 3HAIOT AJITOPUTM
BBIUMCJIEHUSI KOPHEH KBaJpaTHOTO
YpaBHEHUS, UCTIOJIb3Ysl IUCKPUMUHAHT,
KakK peuaTh KBaJpaTHbIE YpaBHEHUS 110
(dhopMysiaM KOpHEW KBaJIpaTHOTO
YPaBHEHUs 4epe3 JUCKPUMHUHAHT.
Pemraror mro0Oble KBaJpaTHbIE YpaBHEHUS:
IIPUBE/ICHHBIC [TOJIHBIE, HEIPUBEIECHHBIC
IIOJIHBIE, HETIOJIHBIE; PEIAOT
paloHaIbHbIe ypaBHEHUS U 3a7jaud Ha
COCTABJICHHME PALlMOHAIBHBIX YPAaBHEHU,
BBIBOJAT (DOPMYJIBI KOpPHEN KBaJIpaTHOIO
yYpaBHEHUS, €CJIi BTOPOil K03 PuirieHt
HEYETHBIN, pelatoT IpoCcTenIIne
KBaJIpaTHbIE YPABHEHUS C MapaMeTpaMu U
MIPOBOJAT UCCIIE0BAHUE BCEX KOPHEN
KBaJIpaTHOT'O YPAaBHEHUS C IApaMETPOM,
pELIaoT 3a/1a4 Ha COCTABIICHUE
KBa/IpaTHBIX YPaBHEHHM, TPOBOIST
CPaBHUTEIbHBIN aHAIN3, COMIOCTABJISIOT,
paccyx1armT, CBOOOAHO pabOTarOT C
TE€KCTaMU Hay4HOT'O CTHUJISI, y4aCTBYIOT B
JaJiore, IOHUMAIOT TOUKY 3pEHUS
cobeceHMKaA, TPU3HAIOT MPABO HA HHOE
MHEHHUE.

5.2

PanmonanbHble ypaBHEHHUS

[Tony4arot npencraBieHue o
palMOHAaTIbHBIX YPAaBHEHHIX U CIOCO0ax
WX pElIeHHUs, KaK pelIaioTcs
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palnMoHalbHbIE YPABHEHUS 110 33JaHHOMY
QITOPUTMY U METOJIOM BBEJICHHSI HOBOH
[IEPEMEHHON. 3HAIOT AJITOPUTM PELICHHUS
palnMoHaNbHBIX YPAaBHEHHH, aITOPUTM
BBIYMCIICHUS] KOPHEN KBaJPAaTHOTO
YPaBHEHHS C YETHBIM BTOPBIM

k03 unrentom. Pemarot paunoHaabHbIe
YPaBHEHMsI, UCIIOJIb3YSI METOJ BBEACHUS
HOBOM MMEPEMEHHOM, PElIatoT MPOCTEUIIINe
KBaJ[paTHbIE YPABHEHUS C YETHBIM BTOPBIM
KOX(PHUIMEHTOM C MapaMeTpaMu 1
IIPOBOJUTH UCCIIEI0BAHUE BCEX KOPHEN
KBaJ[paTHOTO YPaBHEHHUS C YETHBIM
BTOPBIM KO03()(DUIIMEHTOM € TTapaMeTpOM,
paboTaroT MO 33aHHOMY AJTOPUTMY,
JIOKa3bIBAIOT MPaBUJIBHOCTh PEIICHUS C
IIOMOIIBIO apIYMEHTOB. PemaroT 3aaun
Ha YKclia, 33Jja4d Ha JBM)KEHHUE 10 JOpore,
3aJa4u Ha JBYO)KEHUE 10 BOJE, BhIIEIAA
OCHOBHBIE 3Tallbl MATEMATUYECKOTO
MojenupoBaHus. Pemrator OukBanpatHbie
ypaBHEHHS, Pa3BepHYTO 00OCHOBBIBAIOT
CYXKIECHMUS, IPUBOJAT JOKAa3aTEJIbCTBA,

B TOM YHCJIE€ OT POTUBHOTO.
ApryMeHTHpOBaHHO OTBEYAIOT HA
IIOCTaBJIEHHBIE BOIIPOCHI, OCMBICIINBAIOT
OLIMOKH U YCTPAHSIOT UX.

5.3

Hppanmonansusie
YpaBHEHUS

[TomydaroT npeacTaBieHue O TeOpeMe
Buera u 06 o6partHoii Teopeme Buera, o
CUMMETPHYECKHX BBIPAKEHUSX C IBYMSI
MEpEMEHHBIMH, 00 HPPAMOHATBHBIX
YPaBHEHMSIX, PABHOCHJIBHBIX YPaBHEHUSIX,
0 PaBHOCHJIBHBIX NTPE0OpPa30BAHUAX
ypaBHEHUH, O HEPAaBHOCHIIBHBIX
peoOpa3oBaHUAX YPAaBHEHHM.
[Ipumensitor Teopemy Bueta u o6paTHyro
TeopeMy Buera 1 peneHust KBaapaTHBIX
ypaBHEHUH. YMEIOT, HE pemas
KBaJ[paTHOTO yPaBHEHUSI, BEIYUCIISTH
BBIpAXEHUS, COJIeprKaIllie KOPHU 3TOTO
ypaBHEHUS B BUJIE HEM3BECTHBIX,
npuMeHsist 00paTHyIo TeopeMy Buera;
00OCHOBBIBATh CY)K/JICHUS, 1aBaTh
OIlpeieNIeHus], IPUBOJUTh
JI0Ka3aTenbeTBa, MpuMepsl. COCTaBISIIOT
KBaJ[paTHbIEC YPABHEHUS 110 UX KOPHSM,
pacKIabIBAlOT Ha MHOXKHTEIH
KBaJpaTHBIN TPEXUWIEH, PeIIatoT
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WppalroHabHBIC YPABHEHUS, COBEpIIIast
PaBHOCHIIbHBIC TIEPEXO/IbI B
peoOpa3oBaHUAX, IPOBEPSIOT KOPHH,
MOJTYYMBILIUECS IIPH HEPABHOCHIIBHBIX
peoOpa3oBaHUAX, COCTABIISIOT KOHCIIEKT,
MIPOBOJISAT CPAaBHUTEIBHBIN aHAIIN3,
COIOCTABJISIIOT, PACCYXAIOT,
BOCIIPOU3BOJISIT TEOPHIO C 33/ IaHHON
CTETICHBIO CBEPHYTOCTH, IPHHUMAIOT
y4JacTHe B IMAJIOTe, MOA0UPAIOT
apTyMEHTHI ISl OOBSICHEHHSI OIITMOKH.

JleficTBUTEILHBIE UM CJIA
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6.1

MHuoxecTBO
I[GflCTBI/ITGJIBHBIX qUCCJII

3HAIOT MOHATHUS PALlMOHATIBHOTO YUCIIA,
OECKOHEUHOU JIECITUUHOU
NePUOTIUIECKON TpoOu, MOHITHE
«HPpALMOHAIBHOE YUCIIO», 3HAIOT O
JIEITMMOCTH LIEJIbIX YUCEIT,

0 JIEJIEHUU C OCTATKOM, OIIpe/IeNICHUE
MOJYJS IEUCTBUTEIBHOTO YHCIIA.
YMeT onpenensTh HOHIATHS, IPUBOJIAT
JI0Ka3aTeNbCTBa, (POPMYIUPOBAThH
[I0JIy4YEHHBIE PE3YJIbTaThl, 10KA3bIBAThH
HppalMOHATIBHOCTD YHCIIa, JII000€e
paloOHaIbHOE YHCIIO 3alMChIBAIOT B BUJIE
KOHEYHOH ecATUYHON ApoOu U HA0OOPOT,
JTIOKa3bIBAIOT U IPUMEHSIOT CBOKMCTBA
MOJYJIS, peIal0T MOYJIbHbIE
HEpaBEHCTBA, MepelaloT HHPOPMaLUIO
CKaTo, MOJIHO, BBIOOPOUHO (B
3aBUCHUMOCTH OT CUTYaIuH),
OCYILIECTBIISIOT IPOBEPKY BBHIBOJIOB,
ITOJIO’KEHNH, 3aKOHOMEPHOCTEH, TEOPEM;
paboTarT C y4eOHMKOM, OTOUPAIOT U
CTPYKTYPUPYIOT MaTepuall, HaXoJsT U
UCHOJIB3YIOT HHPOPMALIUIO, YBEPEHHO
JIEUCTBYIOT B HETUIIOBOM, HE3HAKOMOM
CUTYAIlH, CAMOCTOSITEIbHO UCTIPABIISIS
JIOTIYIIIEHHBIE TTPU 3TOM OLINOKHU MU
HETOYHOCTH, UCTIOJIB3YIOT JIJISl pEeLICHUS
M03HABATENbHBIX 3a/1a4 CIIPABOYHYIO
JUTEpaTypy, IPOBOAST CAMOOLEHKY
COOCTBEHHBIX JICUCTBUM, COCTABIISIOT
KOHCIIEKT, IPOBOJST CPABHUTEIBHBIN
aHaJIu3.

6.2

CreneHs ¢ OTpHULATCIIbHBIM
IIOKa3aTejIeM

[Tony4aroT npeacTaBaeHUE O CTETIEHH C
HaTypaJbHBIM MOKa3aTeJIeM, O CTETICHH C
OTpHULIATENIbHBIM [TOKa3aTesieM, 00
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YMHOXCHHH, JICTICHUN U BO3BEICHHUH B
CTEIEHb CTEIEHH YKCIIa; 3HAIOT O
MPHUOIMKCHHOM 3HAYCHHUH 110 HEIOCTATKY,
10 U30BITKY, 00 OKPYIJICHUHU YHCElI,
MOTPEUTHOCTH MPUOIINKCHUS,
a0COJIFOTHOM M OTHOCHUTEIIBLHOM
MOTPEIIHOCTSX, O CTAHIAPTHOM BH/IE
MOJIOKUTEIBHOTO YHCIIA, O TIOPSAKE
YKCIIa, O 3alMCH YHCJIa B CTaHIapTHOM
¢dopMe. YIpoOmIAIOT BBIPAKCHHS,
HCIIOJIBb3Ysl ONPEICIICHNUE CTCIICHH C
OTPHIIATEIIbHBIM TIOKA3aTEeIeM U CBOMCTBA
CTEIEHH, BEIIIOIHSIIOT 00JIEE CIIOKHEIE
npeoOpa30BaHUsl BRIPAXKEHUH,
COJICPIKAIMX CTCICHb C OTPUIIATSIIBHBIM
[I0Ka3aTeJIeEM, JIOKa3bIBAIOT TOXKIECTBA;
UCIIOJIB3YIOT 3HAHHS O MPHOITIKEHHOM
3HAYCHUU 110 HEJIOCTATKY, 0 U30BITKY, 00
OKPYTJICHUU YHUCEIl, [IOTPEITHOCTH
npuOIMKEeHNUs, a0COTIOTHON 1
OTHOCHUTEJIbHOM MOTPEITHOCTSIX TPH
pelleHUH 33/1a4, apTYMEHTHPOBAHHO
OTBEYAOT Ha IMOCTABJICHHBIC BOIPOCHI,
OCMBICJIMBAIOT U YCTPAHSIOT OIIUOKH.

HepaBencrBa

7.1

Pemenue nuHeHBIX
HEPABEHCTB

3HAIOT CBOMCTBA YNCJIOBBIX HEPABEHCTB.
[Tony4daroT npencTaBiaeHUE O HEPABEHCTBE
OJIMHAKOBOT'O CMBICIIA,
MIPOTUBOMOJIOKHOTO CMBICIIA, O CPETHEM
apuMETUYECKOM U CPETHEM
reoMeTpuuecKoM, o HepaBeHcTBe Ko,
3HAI0T, KaK MPUMEHSTH CBOWCTBA
YHCIIOBBIX HEPABEHCTB U HEPABEHCTBO
Komm npu noka3arenbcTBe YUCIOBBIX
HepaBeHCTB. [lonydaroT npeacrasieHue o
HEPABEHCTBE C IEPEMEHHOM, O CCTEME
JMHENHBIX HEPABEHCTB, [1EPECEUECHUN
peuIeHn HEPABEHCTB CUCTEMBI. 3HAIOT,
KakK peniatb HepaBeHCTBA C IEPEMEHHON U
CUCTEMbI HEPABEHCTB C MIEPEMEHHOM.
Jloka3pIBarOT CpaBeIMBOCTh YHCIOBOTO
HEPAaBEHCTBA METOJIOM BBIJIEIICHUS
KBaJpaTa JIBYWICHA U UCTIOIb3YS
HepaBeHcTBO Koy, 1oKa3biBalOT
CIIPaBEUIMBOCTh YHCIOBBIX HEPABEHCTB
MIPH JIFOOBIX 3HAYEHUSIX IEPEMEHHBIX,
BBIITOJIHSIOT JEHCTBUS C YUCIOBBIMU
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HEpPaBEHCTBAMM, PAa3BEPHYTO
00OCHOBBIBAIOT CYXKIACHHUS, TPUBOJISAT
JI0Ka3aTeNNbCTBA, B TOM YHUCIIE OT
IIPOTUBHOI'0, U300pa)karoT Ha
KOOPJAMHATHOM IIOCKOCTH TOYKH,
KOOpPJAUHATBI KOTOPBIX YAOBJIETBOPSIOT
HEPaBEHCTBY, apTyMEHTUPOBAHHO
OTBEYAIOT Ha IIOCTABJICHHBIE BOIIPOCHI,
Y4acTBYIOT B Auajore, ohopmisiioT
MOJIHOCTBIO WJIM COKPAIAOT PEIICHUS B
3aBUCHUMOCTH OT CUTYaI1H.

7.2

Pemenne kBagpaTHbIX
HEPaBEHCTB

[TosydaroT npeacraBieHue 0 KBaJpaTHOM
HEPaBEHCTBE, O 3HAKE OOBEIUHEHUS
MHO’KECTB, AJITOPUTME PEIICHUS
KBaJJpaTHOI'O HEPABEHCTBA, O METO/IE
MHTEPBAJIOB, O PELLICHUH KBaJPAaTHBIX
HEpaBEHCTB C MapaMeTPOM. 3HAIOT, KaK
pelaTh KBaJpaTHOE HEPABEHCTBO 110
ITOPUTMY U METOJIOM UHTEPBAJIOB.
PemaroT kBagpaTHble HEpaBEHCTBA
METOJIOM MHTEPBAJIOB, padOTaIOT 110
3aJlaHHOMY QJIFOPUTMY, J10Ka3bIBAIOT
IPaBUIBHOCTb PELIEHUS C TOMOUIbIO
apryMeHTOB, PELIal0T KBaJpaTHBIE
HEPABEHCTBA, IPUMEHSSI PABHOCUIIbHBIE
npeoOpa30BaHus BBIPAKEHUH, peIIatoT
KBa/IpaTHbIE HEPABEHCTBA C IIapaMeTPOM,
OOBSACHSIOT U3YUEHHBIE MTOJI0KEHUSI Ha
CaMOCTOSITENIbHO MOA00PaHHBIX
KOHKPETHBIX MPUMEPAX, U3J1aratoT
MH(}OPMALINIO, UHTEPTIPETUPYS PaKTHI,
pa3bACHSA 3HAYEHHUE U CMBICI TEOPUU;
COCTABJISIIOT IUIAH BBITIOJTHEHUS
IIOCTPOEHHUH.

7.3

HccnenoBanue GpyHKIMU Ha
MOHOTOHHOCTh

[Tonyuarot npeacTaBiaeHue o
BO3paCTarOIIeH, yObIBAIOIIEH,
MOHOTOHHOHM ()YHKITUH Ha TPOMEKYTKE.
3HAIOT, KaK TOCTPOUTH U UCCIEA0BATh HA
MOHOTOHHOCTb (DYHKITMH: JIMHEHHYIO,
KBaJpaTHYI0, 00paTHON
MIPOTIOPITUOHATBHOCTH, (YYHKIIUIO KOPHS.
HccnenyroT paznuunbie GyHKIIMHA HA
MOHOTOHHOCTb, PEIIAIOT YPaBHEHHUS U
HEpaBEHCTBA, UCIIOJIb3Ysl CBOMCTBO
MOHOTOHHOCTH, OCYIIECTBJISIOT IPOBEPKY
BBIBOJIOB, MOJIOKEHUM, 3aKOHOMEPHOCTEM,
TEOPEM, UCCIIEIYIOT KyCOUHO-3a/JaHHbIC
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(bYHKHI/II/I Ha MOHOTOHHOCTB, COCTaBJIAIOT
KOHCIICKT, IIPOBOJAT CpaBHI/ITeHBHHﬁ
aHaJIu3.

O0o0aroniee 8 1

NMOBTOpPEHHE Kypca
anre0psl 3a 8 Kiacc

[IpoBoasAT camoaHanu3 3HaHUN, YMEHUHN U
HAaBBIKOB, MOTYYCHHBIX U TPHOOPETEHHBIX
B Kypce anreOphbl 3a 8 Kjacc npu
000011ar0ITIeM TTOBTOPEHUN TEM:
«AnreOpanueckue apoomn», «KBaapaTHbie
ypaBHeHUs», «HepaBeHCTBaY.

J171s1 5TOro HeOOXOAUMO OBIIANCTh
YMCHHSIMH:

— UCTIOJIh30BaTh MPUOOPETCHHBIC 3HAHUS U
YMEHHSI B PAKTUICCKON JEATEIbHOCTH

Hmozo 102 13

Ilnanupyemsle pe3yJibTaThl

Anzeopauueckue opoou

BrinmyckHuk Haydures:

OCYHICCTBJIATDH B PALITMOHAJIBHBIX BBIPAKCHUAX YHUCIJIOBBIC ITIOACTAHOBKU U BbIIIOJIHATD

COOTBCTCTBYIOIINEC BBIYHUCIICHUAA,

BBIIIOJIHATh JEUCTBHUS CIIOKEHHS U BBIYMTAHHUS C ajil e6paI/I‘leCKI/IMI/I I[pO65[MI/I;

COKpamiarh Apoob;
BO3BOJHTH IPOOb B CTETICHB;

BBIIIOJIHATh JCUCTBUS YMHOKCHUA U NCIICHUA C anre6pa1/1qec1<I/IMI/I I[pO6$IMI/I;

BBITIOJIHATD PA3JIOKCHHUEC MHOTOYJICHA HA MHOXUTEIIN IPUMCHCHUCM (i)OpMYJ'I,

COKPAIICHHOI'0 YMHOKCHMU,

BBITIOJIHATH npeo6pa3OBaH1/1e panrOHAJIBHBIX BI)Ipa)KeHI/II\/’I;

peuiaTtb HpOCTGﬁIHHC palnOHAJIBHBIC YPABHCHUS

INOHUMATh YPABHCHHUC KaK Ba)KHefIH.IyTo MaTCMaTUYCCKYIO MOJCIIb AJId ONMUCAHUSA U

HU3YUCHUA pa3HOO6p33HLIX PCAIIBbHBIX CHTyaHHﬁ, peuiaTh TCKCTOBLIC 3aia4Un

aﬂre6paI/I‘-ICCKI/IM MCTOA0M,

YCTaHAaBJIIMBATD, ITPU KAKHUX 3HAYCHUAX HepeMeHHOI‘;I anre6pa14qecxaﬂ I[pOGL HEC UMCCT

CMBICJIA.

Bbll’lyCKHUK noydunt 603MOHCHOCNTIb HAYUYUMbCAL:

BblNOJIHAMb MHO2c0UA206blEe npeo6pa306aHu}z PayUOHRAIbHbBIX 8blpa.9fC€Hl/l1/7,

WuUpoKuil Habop cnocobos u Npuémos;
8bLLOUPAMb PAYUOHANLHBIL CNOCOO PEULEHUsL

NPUMEHRAA

dasambv onpeodeieHus aneeopaudecKkum NOHIMUIM,

pa60mamb C 3a40aHHbLIMU ajzeopummamu,

pa6omamb C mekcmamu HayiyHoco CmuJjisl, cocmaejintb KOHCnekKm,

ocywecmeiims CpasHenue, cCamocnoAmenlbHo 6‘bl6upa}l OCHO6AHUA U Kpumepuu ons

YVKA3AHHBIX JI0OCUHECKUX onepauuﬁ;
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Gopmynuposeams cobcmeenHoe MHeHue U RO3UYUIO, APSYMEeHMUPO8ams U KOOPOUHUPOBAMb
eé ¢ no3uyuAMU NApmMHEPO8 6 CompyOHUYecmee npu 8vlpabomke 0owe2o peuleHus 8
CO8MeCmHOU OesamenbHOCmu,

pabomamu 6 epynne — YCMAaHasIu8ams padboyue omuoulenus, 2¢hghexmusHo
compyOHU4amy 1 Cnocobcmeo8ams NPOOYKMuUGHOU KOONepayuu,

Keaopamuunan pynxkyusn y:axz. Dynkuus y=k/x.
BbInycKHUK Hay4YHUTCA:

HaxO0JIUTh 00JIaCTh ONpeIeNieHUs U 00JIacTh 3HAYCHUH (PYHKIIUHU, YUTATh rpaduK PyHKIUH;
CTPOUTH rpaduku GyHKITUH y=ax2, byukuuu y=k/x;

BBITOJIHATH MPOCTeiue npeodpazoBanus rpadukoB GyHKIIHIA;

CTPOUTH TpayK KBAAPATUIHON (PYHKIIUH,

HAXOJUTh 10 rpaduKy HyJIU YHKINHU, IPOMEXKYTKH, I/ie GYHKIUS TPUHIMACT
TIOJIOXKHUTEIIBHBIC U OTPHIIATEIIbHBIC 3HAYCHUS;

pemarh KBaJ[paTHOE ypaBHEHHUE TPaPUUECKH;

pemaTh HEpaBEHCTBO ax® +Bx+c.>0 Ha OCHOBE CBOIICTB KBa/IpaTUYHON QYHKIINH;
rpadu4ecKy peniath ypaBHEHUS M CUCTEMbI YpaBHEHHIA;

rpadu4ecKy ONPEeIATh YUCIIO PEIICHUH CUCTEMbl YPABHCHHIA;

NOHUMATh (DYHKIIMIO KaK BaKHEHIITYI0O MAaTEMaTHIECKYIO MOJIEIb JUIS OTIMCAHUS ITPOIIECCOB
U SIBJICHUH OKPY)KAIOIIEr0 MUPA, IPUMEHSITh (DYHKIIMOHAJILHBIN SI3BIK JUIsI ONTMCAHHS U
UCCIICIOBAHMS 3aBUCUMOCTEH MeX 1y (PU3HMUECKUMH BETHYNHAMU;

ynpomarh (yHKIIHOHAIEHBIE BRIPAKEHHS,

CTPOUTH TPaPUKH KYCOUYHO-3aaHHBIX (YHKIIUH;

paboTaTh ¢ YepTEKHBIMU MHCTPYMEHTAMH.

Bbll’lyCKHuK' noJydunt 603MOHCHOCNTIb HAYYUMbCAL.

NPOBOOUMDb UCCNIE008AHUS, CBA3AHHbIE C U3VHUEHUEeM CB0UCME (DYHKYUll, 8 MOM yucie ¢
UCNONIL30BAHUEM KOMNBIOMEPA, HA OCHO8E 2PAPUKO8 U3VUEHHBIX QYHKYULl cmpoums Oonee
CIIOJHCHBLE 2pAPUKU (KYCOUHO-3A0aHHble, C «BLIKOJIOMBIMUY MOYKAMU U M. N.);
UCNONbL306aMb  (DYHKYUOHATbHBIE NPeOCMABNeHUs U C8OUCMEa QYHKYuU Ol peuleHus
Mamemamuyeckux 3a0ay U3 paziudHslx pazoenos Kypca,

cmpoumsv  2pa@uKku ¢ UCNOIb30BAHUEM BO3MONCHOCMEU CNEYUATbHLIX KOMNbIOMEPHBIX
UHCMPYMEHMO8 U NPOCPAMM,

3a0aeams BONPOCHL, HE0OX0OUMble Ol OPeAHU3AYUU COOCMBEHHOU OessMeNbHOCMU U
compyoOHUYecmaa ¢ NapmHépom,

OCYWecmensams G3AUMHbIL KOHMPOTb U OKA3bl8AMb 6 COMpYOHUYecmsee HeoOX00UMYIO
B3AUMONOMOULb,

HA 0CHO8e KOMOUHUPOBAHUS PAHee U3YYEHHBIX AI2OPUMMO8 U CNOCOD08 OeliCmeus peuanms
Hemunosavie 3a0ayu, 8blNOHAL NPOOYKMUBHbIE 0ellCMBUsL 28PUCMUYECKO20 MUNA.

®ynxyus y=\'x. Ceoiicmea Keadpamnozo Kopus.
BrInmyckHUK Hay4uTCS:

H3BJICKATh KBaI[paTHLIﬁ KOPCHb U3 HCOTPHULATCIBHOTO YMCIIA,

cTpouTh rpaguk GyHKImu ¥ = Vx , OIIUCBIBATh €€ CBOICTRA,;
IIPUMEHSATH CBOMCTBA KBAIPaTHBIX KOPHEN IIPU HAXO0XKJICHUY 3HAYCHUS BBIPAKCHUH;
pelaTh KBaJpaTHbIE YPaBHEHUS, KOPHAMU KOTOPBIX SABIIAIOTCS HPPALMOHAIBHBIC YUCIIA;
pelaTe IpOCTENIINE UppallMOHAIbHBIC YPABHEHUS;
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BBITIOJIHATH YIPOLIEHHUS BEIPAXKEHUN, COAEPKAIIUX KBAAPATHBIN KOPEHD C IPUMEHEHUEM
M3yYECHHBIX CBOMCTB;

BBIUUCIISATH 3HAYCHUS KBAIPATHBIX KOPHEH, HEe UCTIONB3Ys TaONHITy KBapaTOB YHCEI
BBITMOJIHATH peo0pa3oBaHus, CoAepKalllie ONepalfio U3BJICUEHUs KOPHS,
0CBOOOXKIATHCSA OT UPPALMOHATIBHOCTH B 3HAMEHATEIIE;

pacKiIaibIBaTh BRIPAKECHUS HA MHOXKHUTEIIN CIIOCOOOM TPYIITUPOBKH, UCTIONB3YS
oTpesieNieHUe ¥ CBOMCTBA KBAaIPATHOTO KOPHS, (hOPMYIIBI KBAJPAaTOB CYMMEBI H Pa3HOCTH;
OIICHUBATh HEU3BJICKACMBIE KOPHU, HAXOJIUTh UX MPUOIMKCHHBIC 3HAYCHUS;
BBITMOJHSIOT peoOpa3oBaHus UpPaAIOHATIBHBIX BHIPAKEHUIN: COKpAIaTh IpooH,
packiazbpiBasi BEIPAKEHUSI HA MHOYKUTEIH.

Bbll’lyCKHuK noJydunt 603MOHCHOCNTb HAYUYUMbCAL:

Cc80000HO pabomamuv ¢ MEKCMAMU HAYYHO20 CIUIS,

denams yMO3aKuoueHus: (WHOYKMUBHoe U N0 AHalo2uu) U 8bl8600bl HA OCHOBE
apeymenmayuu, opmyauposams 8bl800bl;

yuacmeosams 6 ouanoze, apeyMeHmupo8aHHo OMCMauéamy C80K MOUKY 3DeHUs.,
NOHUMAMb MOYKY 3PEeHUsL COOeceOHUKA, NPUHABAMb NPABO HA UHOe MHEHUE,
oCyuecmaams npoeepKy 6bl60008, NOIONICEHUL, 3AKOHOMEPHOCTEl, MeopeMm,
ocyuecmenams KOHMpOJib, KOPPEKYUio, OYeHKy Oelicmeull napmuépa, ymems yoexrcoams;
Pazeums npedcmagierHue 0 Yucie U YUCI08blX CUCTNEMAX OM HAMYPATbHbIX OO0
0eticmeumenbHbIX Yucell;, 0 poau 8bI4UCTIeHULl 8 NPAKMUKe.

Keaopammnuie ypasnenusn

BeimyckHUK HayduTCS:

pelaTh HEeNnoJIHbIe KBaApaTHbIE YPAaBHEHUS;

pelaTh KBaJpaTHbIE YPaBHEHUS BBIICICHUEM KBalpaTa JBYUJICHA;

pelaTh KBaJpaTHble YpaBHEHUs 10 GOpMYIIE;

pemaTh 3a/1a4y ¢ IOMOIIbIO KBAaIPaTHBIX YPAaBHEHUN;

IpUMEHSTh TeopeMy Buera u oOparHyto Teopemy;

packiaapIBaTh HA MHOKUTEIH KBAAPATHBIA TPEXWIEH;

pemarh JpoOHbIE pallMOHATIbHBIE YPABHEHUS;

pemaTte 3aadyd C TIOMOIIBI0O pallOHAJbHBIX YpaBHEHUH, BBIAENSSI TpU dTamna
MaTeMaTUYeCKOT0 MOJIEITUPOBAHUS;

pelaTh palloHAIbHbIE YPABHEHHUS, UCIIOIB3YSI METO/] BBEACHHSI HOBOI IEpEMEHHOM;
pemiatb OMKBaJpaTHHIC YpaBHEHMUS,

pelaTh nIpocTeiine uppaoHaibHble ypaBHEHUS.

Bbll’lyCKHuK noydunt 603MOHCHOCNTIb HAYUYUMbCAL:

peuiams K8aopammvie YypasHeHus C Napamempamiu 4 nPposooOUMs UCC1e008aHUe 8CeX KOPHEl
K8AOpAMHO20 YPABHEeHUsL,

8bINOIHAMb PABHOCUTIbHBIE NEPexo0bl NpuU peuleHuu UppayuUoHalIbHbIX YPAGHEHUL PA3HOU
cmenenu mpyoHoCmu,

80CHPOU3BO0UMb MEOPUIO C 3A0AHHOL CIENEHbIO CEEPHYMOCMIU

061a0emb CneyuanbHbIMy NPUEMamu peulenus ypagHeHull U Cucmem YpaeHeHull, Y8epeHHO
APUMEHAMb annapam YpasHeHuul O peuleHus pazHooOpAa3HbIX 3a0ad U3 Mamemamuxi,
CMEIICHBIX NPeoMemos, NPAKMUKU,
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® npumensamsv epaguyeckue npedcmasienus OJis UCCIe008aHUS YPAGHEHUT, CUCTNEM
VPABHEHU, COOepAHCAuUX Napamemp;

® cocmaenams NIAH U NOCIE008AMENLHOCHb OCUCMBULL 8 CEA3U NPOSHOZUDYEMBIM
pe3yibmamon,
® ocywecmeansims KOHMPOIb, KOPPEKYUIo, OYEHKY Oeticmeutl napmHepd.

/eiicmeumensnule yucna
BrinmyckHuK Haydures:

® OKPYIIATH YHMCIIa, 3aIMChIBATh UX B CTAHAAPTHOM BHJIC,

® HCIOJIb30BATh HAYAJIBHBIC MTPCACTABICHUA O MHOXCCTBC HeﬁCTBHTeHBHBIX YUCCII,

® HCIOJIL30BATh B XOAC PCIICHUA 3a4a4 3JICMCHTAPHBIC IPCACTABJICHU A, CBA3AHHBIC C
HpI/I6J'H/I)KéHHbIMI/I 3HAYCHUSIMU BCINYUH,

¢ YyIpomarhb BBIPAXXCHUA, UCIIOJIB3YA OMPCACIICHHUE CTCIICHHU C OTPUIATCIILHBIM I10KAa3aTCJICM
1 CBOMCTBA CTCIICHHU, BBIIIOJIHATH Hp606paSOBaHI/I$[ BLIpB,)KGHHfI, coAcpIiKalX CTCIICHD C
OTPHULATCIIbHBIM ITIOKA3aTCIICM,

® OIICpHUPOBATH MOHATHAMH «TOXKIACCTBO», KTOKIACCTBCHHOC npeo6pasoBaHHe»; JOKa3bIBaTb
TOXACCTBA.

Boinycknux noayuum 603mMOoNCHOCHb HAYUUMbCL:

®  pazeumv NPEOCMAGICHUE O YUCILE U YUCLOBbIX CUCMEMAX OM HAMYPALbHBIX 00
OelicmeumenbHbiX Yucesl; 0 pou blYUCICHUL 8 NPAKMUKE;

®  pazeumov u yenyoums 3HaAHUS 0 0eCAMUYHOU 3aNUCU OeUCEUMENbHBIX YUCe]
(nepuoouueckue u Henepuoouueckue opoou);

®  NOHAMb, YUMO YUCTIO8blE OAHHbBLE, KOMOPbLLE UCNOL3VIOMCSL OJISl XAPAKMEPUCMUKU 0ObEKMO8
OKPYIAHCAIOWe20 MUupa, s8Is0MCst NPEeUMyueCmeeHHO NPUOTIUNCEHHBIMU, YMO O 3ANUCU
NPUOTUINCEHHBIX ZHAYEHUL, COOEPAHCAUUXCSL 8 UHPOPMAYUOHHBIX UCOYHUKAX, MOICHO
Cyoumnv 0 NOCPEUHOCMU NPUOTIUINCEHUSL,

®  NOHSAMb, YUMO NOZPEUHOCTb Pe3VTbIMAMA 8bIYUCTEHUL OOJIICHA OblMb COUIMEPUMA C
HOCPEUIHOCTBIO UCXOOHBIX OAHHbIX

®  CAMOCMOSIMENbHO 3A0YMbLEAMb, NIAHUPOBAMb U 6bINOIHAMb Y4eOHOe UCCIe008AHUE.

Hepasencmea
BolnyckHUK Hay4uuTCS:

e peniaTh HEPABEHCTBA C OJIHOW MEPEMEHHON U CUCTEMBI JIMHEWHBIX HEPABEHCTB C OJJHOM
IIEPEMEHHOM;

pelaTth KBaJIpaTHbIE HEPABEHCTBA METOJOM UHTEPBAJIOB;

MIPUMEHSATH CBOMCTBA YHUCIIOBBIX HEPABEHCTB;

WCCJIEIOBATh Pa3IU4HbIe PYHKIIMM HA MOHOTOHHOCTb;

IMOHUMATh U IPUMEHATH TEPMHUHOJIOTHIO U CUMBOJIMKY, CBSI3aHHBIE C OTHOLIEHUEM
HEPaBEHCTBA, CBOKCTBA YNCIOBBIX HEPABEHCTB;

® [IPUMEHSATH anmnapaTr HEPaBEHCTB Ul PELICHUS 3a1a4.

Bbll’lyCKHuK noJaydunt 603MOHCHOCNTb HAYUYUMbCAL:

®  PA3HOOOPA3HBIM NPUEMAM OOKA3ZAMENLCMEA HEPABEHCME, YBEPEHHO NPUMEHAMb Annapam
Hepagencme Oisl peuleHus: pasHoO0OPA3HbIX MAMEMAMUYECKUX 3a0a4 U 3a0ay U3 CMEHCHbIX
npeomemos, NPaKmuKu,
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® npumensamb epaguyeckue npedcmasienus 0Jis UCCIe008aHUS HEPABEHCME, CUCTEM
Hepagencma, cooepaicauux OyKeeHHvle Ko3ppuyuenmol (napamempul);

®  UCNONB308AMb PA3IUYHBIE NPUEMBL NOUCKA UHGOpMayuu 6 MumepHeme 6 X00e yueOHouU
OesimeNbHOCIU,

®  apeYMEeHMUpPOBAHHO OMBEEYams Ha NOCMABIEHHbIE BONPOCHI,

®  00BACHAMb U3VUEHHblE NONONCEHUS HA CAMOCMOAMENbHO NOO0OPAHHBIX KOHKPEMHbIX
npumepax;,

®  0pPeaHU308b16AMb UCCIEO08AHUE C YeNbI0 NPOBEPKU 2UNOME3,

®  OCYUecCmeanAmy KOMMYHUKAMUBHYIO peeKCUI0 KaK 0CO3HAHUe OCHOBAHUL COOCMBEHHbIX
delicmeuti u Oelcmeuti napmHépa.

NudopManmoHHO-MeTOAHYECKOEe oDecmedyeHH e
y4eOHOro mpomecca.
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[Ipu paboTe MOXKHO HCIOJIB30BAaTh TAKXKE CTAThbH K3 HAYYHO-TEOPETHUYECKOTO M METOAMYECKOTO
KypHana «MaremMaTuka B IIKOJIe», W3 E€XKEHEJCIHHOTO YYEOHO-METOJAMYECKOTO MPHUIIOKEHUS K Ta3eTe
«IlepBoe ceHTsAOps» «MareMaTHKay.

2. JlonoTHUTEIbHbIE TOCOOUS VIS YUAIIIMXCS.

1. 36asuu, JI. . 3ananus no MareMaTuKe JUid MOJArOTOBKHM K MMCbMEHHOMY 3K3aMeHy B 9 kiacce / JI. 1.
3BaBu4 [u ap.]. — M. : IIpocsemenne, 2005.

2. [Tuuypun, JI. @. 3a ctpanunamu ydeOnuka anreopst / JI. @. [Tuaypun. — M., 1990.

3. Dnyurnonedus mis nereit. T. 11. Martemaruka. — M., 1998.

3. In1aKTHKO-TEXHOJI0rH4ecKoe odecreyenne yueGHoOro npoiuecca.
Tabauywbl o Kypey anredpsl 8 Kinacca.

st unghopmayuonHo-KOMNbIOMEPHOU NOOOEPHCKU YHeOHO20 npoyecca npeonoaasaemcs
UCNONb306aHUE CLEOYIOWUX NPOCPAMMHO-NE0a202UYeCcKUX CPeOCm8, Peanu3yembix ¢ NOMOWbIO
KOMnblomepa:

4. IlporpaMMHoO-nIeJaroru4ecKue CpeAcTBa, peajusyemMbie ¢ IOMOIIBI0 KOMIIBIOTEPA.

1. CD «1C: Penerurop. Maremaruka» (KuM).

2. CD «Anrebpa He 11 ominuHukoB» (HUUW sxoHOMUKM aBUallMOHHON POMBIIIIEHHOCTH).
3. CD «Maremaruka. 5—11 knaccsl. IIpakTukym».

4. Bugeoypoku Anredpa 8 kiacc.

na obecneyenus nio0omeopHO20 yY4eOH020 Npoyecca npeononazaemcs UCHOIb3068aHUe
ungopmayuu u mamepuanog cieoyrowux Mnmepnem-pecypcos:

S. MHTEepHeT-pecypcehl AJIs YUYUTe.

1. MunuctepctBo obpazoanusi P®. — Pexxum goctyna : http://www.informika.ru; http://www.ed.gov.ru;
http://www.edu.ru

2. TectupoBanue online: 5—11 kmaccel. — Pexxum gocryma : http://www.kokch.kts.ru/cdo
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3. Ilemarormyeckas Mactepckas, ypoku B MHTepHeT W MHOroe apyroe. — Pexxum moctyma : http:/
teacher.fio.ru

4. HoBble TexHOJIOTUH B 00pa3oBaHuu. — Pexxum nocrymna : http://edu.secna.ru/main

5. Merasunuknonenust Kupmina u Medoaus. — Pexxum gocrymna : http://mega.km.ru

6. CaiiTpel SHUOMKIIONEINNA, Hanmpumep. — Pexum moctyma : http://www.rubricon.ru; http://www.ency-
clopedia.ru

6. Lilndposnie odpazoBarenbubie pecypenl (LLOP).

1. Unrepuer-nmopran Bcepoccuiickoii onmummnuansl IMKOJIBHUKOB. — Pexxum goctyma :  http://www.
rusolymp.ru

2. Bcepoccuiickue AMCTAaHIIMOHHBIE ABPUCTHUECKUE OJUMIIMAIBI 10 MaTeMaTHke. — Pexxum nocryma :
http://www.eidos.ru/olymp/mathem/index.htm

3. UudpopmanmoHHO-TIONCKOBAs cucTeMa «3amauny. — Pexxum gocryna : http://zadachi.mccme.ru/ easy

4. 3anaun: MHGOPMAIIMOHHO-TIONCKOBAs CHCTEMa 33Ja4d Mo Matematuke. — Pexxum goctyma : http://
zadachi.mccme.ru

5. KonkypcHble 3a/1a4i 0 MaTeMaTuKe: CIPaBOYHHK W METOABI pemieHusi. — Pexxum mgocryma : http://
mschool.kubsu.ru/cdo/shabitur/kniga/tit.ntm

6. Matepuassl (IOJIHBIE TEKCTHI) CBOOOAHO PACIIPOCTPAHIEMbIX KHUT 110 MaTeMaTuke. — Pexxum nocryna
. http://www.mccme.ru/free-books

7. Matematuka JiIsl OCTYMAIOMIUX B BY3bl. — Pesxkum noctyna : http://www.matematika.agava.ru

8. BolllyckHBIE M BCTYyNUTEIbHBIC 9K3aMEHBI 110 MaTeMaTUKe: BapUaHThI, METOJIMKA. — PexxuM noctyna :
http://www.mathnet.spb.ru

9. OnuMnuaHBIC 3a/1a4M [0 MaTeMaTuke: 0a3a JaHHbBIX. — Pexxum focryma : http://zaba.ru

10/ MockoBckre MaTeMaTH4YeCKHe OJNIMMIHAAbL. — Pexum goctyma :  http://www.mccme.ru/olym-
piads/mmo
11. llkonpHBIE U paliOHHBIE MaTeMaTH4eckue onumnuanbl B HoBocuOupcke. — Pexum mpocryna :

http://aimakarov.chat.ru/school/school.html

12. BupTyanbHas 1IKOJIa FOHOTO MaTeMaTuka. — Pexxum noctyna : http://math.ournet.md/indexr.htm

13. bubnuoTreka 3NEKTPOHHBIX Y4eOHBIX IMOcoOMi mo Martematuke. — Pexum nocryma : http://
mschool.kubsu.ru

14. O6pazoBatenbHblil nopran «Mup anredposi». — Pexxum goctyna : http://www.algmir. org/ index.html

15. CnoBapu BCD pa3znuunbix aBTOpoB. — Pexxum noctyna : http://slovari.yandex.ru

16. OTi0aBl, BBINOJIHEHHBIE C  HCIOJb30BAaHHEM COBPEMEHHOH KommbioTepHON 3D-rpadukw,
YBIIEKATEIIEHO M HHTEPECHO PACCKA3hIBAIOIINE O MAaTEMAaTHKE U €€ MPIIOKEHMsIX. — Pesxxum nocryma : http://
www.etudes.ru

17. 3aounas ¢usuko-maTemMaruueckas mkona. — Pexxum moctyma : http://ido.tsu.ru/schools/physmat/
index.php

18. EI'D mo maremaruke. — Pesxxum moctyma : http://uztest.ru

MarepuajibHO-TeXHHYECKOE ofecriedeHre 06pa30BaTe/IbHOTO MpoIecca:

WNHuTtepakTuBHAs JOCKA.
MynbTuMeaNa — MPOEKTOP
Komnerorepsr — 1 mrt.
[Tpunrep.

[IpunTEp LIBETHOM.

o krwbdPE
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