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IlosicHuTEIbHAS 3aIMHCKA

[Iporpamma mo maTemMaTHUKe COCTAaBJIICHA HA OCHOBE MporpaMMmbl Maremaruka: 5 — 11 kmaccer / AT
Mepsnsik, B.b. ITononckuit, M.C. fkup, E.B.byiiko — M.: Benrana-rpad, 2014. — 152 c.

JlanHasi mporpaMMa OpUEHTHUPOBaHA Ha y4eOHO-METOAMYECKUN KOMIUIEKT «AnreOpa. 7 Kiaccy» aB-
topoB A.I'. Mep3smsika, B.b. [Tononckoro, M.C. Skupa. IIporpamma paccuutana Ha 3 4acoB B HEJZEJIIO, BCE-
ro 102 yacoB (34 Henenu) M COOTBETCTBYET (elepaIbHOMY IOCyIapCTBEHHOMY 00pa3oBaTeiIbHOMY CTaH-
JapTy OCHOBHOT'O 00IIIET0 00pa3oBaHMs.

[Tporpamma mo anrebpe cocraBieHa Ha ocHoBe DyHIaMEHTaIbHOIO fApa COAEP)KaHUS OOLIEero
oOpa3oBaHus, TpeOOBaHMUN K pe3yiabTaTaM OCBOEHMS OOpa30BaTEIbHON IIPOrpaMMbl OCHOBHOIO OOILETo
00pa3oBaHUs, NPEACTABICHHBIX B (elepalbHOM TOCYJapCTBEHHOM 00pa30BaTelIbHOM CTaHIApPTE
OCHOBHOr0 0011ero oOpa3oBaHMs, C YYETOM IPEEMCTBEHHOCTH C IPUMEPHBIMU MpPOTrpaMMaMH ISl
HayaJpHOro oluiero oOpa3zoBaHUs MO MaTeMaTuKe. B Hell Takke yUMTHIBAIOTCS JIOMUHHUPYIOIIME HJEU U
MIOJIOKEHMSI ITPOrpaMMbl pa3BUTUSA U (OPMHUPOBAHUS YHUBEPCAIbHBIX yYEOHBIX AECHCTBHUM I OCHOBHOI'O
ob1iero oopa3zoBaHus, KOTOpbIE 00ecreunBaOT (HOpMUPOBAHHE POCCUNCKON IpakJaHCKON WIAEHTUYHOCTH,
KOMMYHHUKATHBHBIX KayeCTB JMYHOCTH M CIOCOOCTBYIOT (DOPMUPOBAHHMIO KIIOUEBOW KOMIETEHIUH —
VMEHUsL Y4UUMbCAL.

Kypc anrebpsr 7-9 kmaccoB sBisieTcst 0a30BbIM JJIsi MaTEMAaTUYECKOTrO OOpa3oBaHMsSI U pa3BUTHUS
IIKOJILHUKOB. AJreOpandeckne 3HaHUS U YMEHHUS HEOOXOIUMBI ISl U3yYeHHs TeOMEeTpHH B 7-9 Kiaccax,
anreOpel 1 MaTeMaTuueckoro aHanusa B 10-11 kaccax, a Takyke U3y4€HHUS CMEXHbBIX TUCIHUIUINH.

[TpakTHyeckasi 3HaUMMOCTb LIKOJIBHOI'O Kypca anreopsl 7 - 9 Ki1accoB COCTOUT B TOM, YTO MPEAMETOM
€ro U3yYeHHUs SBISAIOTCS KOJUYECTBEHHbIE OTHOIIEHUS W MPOLECChl PEATbHOTO MHpa, OINMCAHHBIE
MaTeMaTHYeCKUMHU MOJAETIMU. B coBpeMeHHOM o0O0IecTBe MaTeMaTHYecKas MOATOTOBKAa HEOOXOouMa
KaX/I0MYy 4€JI0BEKY, TaK Kak MaTeMaTHKa MPUCYTCTBYET BO BCEX c(hpepax 4yeroBeUYeCcKOi e TeTbHOCTH.

Ilenu

OnHOMl M3 OCHOBHBIX ILeJIe H3Yy4eHUs anreOphl SIBISETCS PAa3BUTHE MBIIUICHUS, IMPEXAE BCEro
(dbopMupoBaHue abCTpakTHOrO MbIIeHUs. B mpoiecce u3yueHus anreOpsl (GopMUPYETCs JIOTMUECKOEe U
QITOPUTMUYECKOE MBILIUIEHHWE, a TaKXKe TaKhe KayecTBa MBIIIJIEHUS, Kak Ccuja M THOKOCTb,
KOHCTPYKTUBHOCTb M KPUTHYHOCTh. Jl7s ajanTtanuu B COBPEMEHHOM HWH(OPMAIMOHHOM OOIIECTBE
BaXXHBIM ()aKTOPOM SIBJISIETCSl (POPMUPOBAHUE MATEMAaTHUYECKOTO CTHJIS MBIIUIEHHS], BKIIIOUAIOIIET0 B ce0s
MHAYKIUIO M JeIyKIHio, o0O0OIIeHHe M KOHKPETH3allMlo, aHAIW3 M CHUHTE3, KJIACCU(PUKALUI0 U
crcTeMaTHU3alnio, abCTparupoBaHUe U aHAJIOTHIO.

OOyuenue anredpe Na€T BO3MOXKHOCTH IIKOJIbHHUKAM HAy4YHTbCS IUIAHUPOBATH CBOIO JIESTEIBHOCTD,
KPUTHYECKH OLEHUBATh €€, NPUHUMAThb CaMOCTOSITENIBHBIE pEIIEHUs, OTCTauBaTh CBOM B3IJISABI U
yOexaeHus.

B npouecce m3ydenus: anreOpbl IIKOJIBHUKM y4aTCsl M3JaraTh CBOM MBICIH SICHO M HMCUEPIBIBAIOIIE,
MpPUOOPETAIOT HAaBBIKM YETKOTO W TPaMOTHOTO BBIMOJIHEHUS MAaTeMaTHYEeCKHX 3aluceld, MpH 3TOM
UCIOJIb30BAaHNE MaTEMaTHYECKOIro s3blKa IO3BOJISIET pPa3BUBATh y YYaIIUXCS TPAMOTHYIO YCTHYIO H
MIMCBMEHHYIO pEYb.

3HAaKOMCTBO C MCTOpUEH pa3BUTHsS anreOpbl Kak Haykd (HOpPMHUpPYET y YYalluxcs MpeJCcTaBiIeHHUs 00
anreOpe Kak 4acTu 00Ie4eI0BEYeCKO KYIbTYpHI.

3HAUUTEIILHOE BHUMAHUE B U3JI0KEHUU TEOPETHUECKOTO MaTepuaia Kypca yIelsieTcsl €ro MOTHUBAaLUY,
PAcKpBITUIO CYTH OCHOBHBIX TOHATHHA, uAeH, MeronoB. OOyueHHe MOCTpOeHO Ha 0a3e Teopuu
Pa3BUBAIOIIETO OOYYEHUs, YTO JOCTUIAeTCs OCOOCHHOCTAMHU H3JIOKEHHUS TEOPETUYECKOro marepuaina U



YOpa)KHCHHUAMU Ha CPaBHCHHC, aHAJIM3, BBIACJICHUC TJIABHOTO, YCTAHOBJICHUC CBSI3€I>1, KJIaCCI/I(I)I/IKaLII/IIO,
o0o0mmenue u cucremaruzanuoo. Oco00 aKIEHTUPYIOTCS COAEP)KATENbHOE PACKPBITHE MAaTEMaTHYECKHX
HOHHTHﬁ, TOJIKOBAHUC CYHMIHOCTH MATCMATHUYCCKHUX MCTOIO0B U obiacTH uX NPUMCHCHUSA, NCMOHCTpALUA
BO3MOYKHOCTEH NMPUMEHEHHs] TEOPETHUYECKUX 3HAHWM Ul pelleHHs Pa3HOOOpa3HbIX 3a7ay MPUKIATHOIO
XapakTepa, HalpuMep pelIeHUs TEKCTOBBIX 3aJad, JEHEKHBIX U IPOLEHTHbIX pacuéToB, YMEHHE
II0JIb30BaThCs KOJIMYECTBEHHON MH(pOpMaluel, npeAcTaBlIeHHOW B Pa3IUYHbIX (OpMax, YMEHUE UUTaTh
rpaduku. Oco3HaHue OOILEro, CyHIECTBEHHOI'O SIBJIETCSI OCHOBHOM 0a30M [yl peIIeHUs yNpakKHEHHH.
BaykHo npuBOAMUTH JI€TAJIIbHBIE MOSACHEHUS K PELICHUIO TUIIOBBIX YIPAaXXHEHUM. DTUM pacKpbIBA€TCS CYTb
METOJIa, TMOAXOAd, IPEUIaracTcsi ajaroOpuTM WM 3BPUCTHYECKAs CXEMa pELIEHUs YIpaKHEHUN
ONpeeIEHHOr0 THUIIA.

O01Ias XapakTepUCTHKA Kypca ajaredopbl B 7 Kjacce:

Conep:xxanue kypca aiaredpbl B 7 Kjacce NMPeACTABIEHO B BHJAE CJACAYIONIUX COJEPKATEIbHBIX
pa3nenoB: «Anredpa» u «DyHKIUNY.

Copepxanue pazaena «AJjaredpa» GopMupyeT 3HaHHS O MaTEeMaTHYECKOM SI3bIKE, HEOOXOIUMBIE s
penieHusT MaTeMaTHYeCKUX 3aJad, 3aJad W3 CMEXKHBIX JUCUMIUIMH, a TakKe IPAKTUYECKUX 3ajad.
N3ydenne marepuana cnocoOCTByeT (JOPMUPOBAHUIO y YYAIIUXCS MaTEMaTHYECKOro armapara peueHus
YPaBHEHUI U UX CUCTEM, TEKCTOBBIX 337a4 C IOMOIIbIO YPABHEHUN U CUCTEM YPABHEHHUIA.

Marepuan JaHHOTO pa3jelia MPEICTaBICH B aCIEeKTe, CIIOCOOCTBYIOMEM (OPMUPOBAHUIO Y YUAITUXCS
yMEHHUS TOoJib30oBaThcsi anroputMamMu. CylliecTBEeHHass poJib MPU  3TOM  OTBOJUTCS  Pa3BUTHIO
ANTOPUTMHUYECKOTO MBIIICHUS — BaXKHOM COCTABIISIOIIEH HHTEJUICKTYaJIbHOTO PA3BUTHS YEJIOBEKA.
Conepxxanue paszznena «YucaoBble MHOMXKECTBA» HAIICJIEHO HAa MaTeMaTHYECKOE Ppa3BUTHE Y4YaILLUXCH,
dbopMUpOBaHHE Y HUX YMEHHS TOYHO, CXKATO U SICHO M3JIaraTh MBICIH B YCTHOM M MHCbMEHHOW pEyH.
Marepuan paszena pa3BUBaET MOHITHE O YHUCIIE, KOTOPOE CBA3AaHO C U3yUYEHHUEM JIEHCTBUTENIbHBIX YHCET.

Lenb cogepxanust pazaena « @yHKIHW» — MOJyYeHHE MKOIbHUKAMU KOHKPETHBIX 3HAHUH 0 PYHKIIUU
KaKk BaKHEWIIIEW MaTEeMaTHUYEeCKOW MOJENM IS ONHCAaHWUS W HCCIEIOBAHUS MPOUECCOB U SIBICHUM
okpy»katotiero Mupa. CoOTBETCTBYIOIIMI MaTepuas ClIOCOOCTBYET Pa3BUTHUIO BOOOPaKEHUS U TBOPUYECKUX
CIIOCOOHOCTEH  y4aluxcsi, YMEHHMIO HCIIOJIb30BaTh pPa3UYHbIC S3bIKM MaTeMaTUKU (CIIOBECHBIH,
CUMBOJIMYECKUH, Tpauaeckuit).

JIMYHOCTHBIC, MeTanpeAMETHbIC M NPEAMETHbIC Pe3YJIbTAThl OCBOCHHUS COACPKAHNSA KYPCa aaredphl:
N3yuenue anreOpbl M0 JaHHOM Mporpamme cocoOCTBYeT (POPMUPOBAHUIO Y YYAIIMXCS JTUYHOCTHBIX,

MeTanpeAMeTHbIX U NpPeJIMeTHBIX Ppe3yJbTAaTOB OOY4YEeHHS, COOTBETCTBYIOIIUX TpeOOBaHUAM

(benepaabHOro roCyAapCTBEHHOT0 00pa30BaTEIbHOIO CTaH1apTa OCHOBHOTO 00111ero 00pa3oBaHuUs.
JIMYHOCTHBIE pe3yIbTATHI:

1) BOoCIMTaHUE POCCUICKON TPAKIAHCKOW HMACHTUYHOCTU: MAaTPUOTU3MaA, YyBakeHHs K (OredecTy,
OCO3HaHUS BKJIA/Ia OTEYECTBEHHBIX YUEHBIX B Pa3BUTHE MUPOBOI HAYKH;

2) OTBETCTBEHHOE OTHOIICHHE K YYEHHUIO, TOTOBHOCTh M CIIOCOOHOCTHh OOYYaIOUIUXCSl K CAMOPA3BUTHIO U
caM000pa30BaHUIO HA OCHOBE MOTHBALMU K O0YYEHUIO U MO3HAHMUIO;

3) oco3HaHHBIM BBIOOp M MOCTPOECHME JNalbHEHIIeH MHIUBUAYAJIbHONH TpaeKTOpuu oOpazoBaHMs Ha Oasze
OPUEHTUPOBKH B MHUpe Tpodeccuil U NpoPecCHOHATbHBIX NPEANOYTEHHH C Yy4€TOM YCTOHYMBBIX
MO03HABATEIbHBIX UHTEPECOB, a TAK)KE HA OCHOBE ()OPMUPOBAHMS YBAXKUTEIBHOTO OTHOLIEHUS K TPYAY,
pa3BUTHE OIBITA Y4aCTUS B COLUAIBLHO 3HAYUMOM TPYAE;

4) yMeHHEe KOHTPOJIHMPOBATh MPOIIECC U Pe3ybTaT yueOHOW U MAaTEeMAaTUYECKOU e TEIbHOCTH;

5) KpUTUYHOCTH MBIIIJICHUS, UHULAATABA, HAXOAYUBOCThb, AKTUBHOCTH IPU DPEIICHHMH MaTEeMaTHYECKUX
3a1ad.

MeranpeaMeTHbIE pe3yNIbTaThL:



1) yMeHHE CaMOCTOSATENHHO OINPEACTATh LT CBOEro OOYYCHHs, CTaBUTh U (OPMYIUPOBATH sl ceOs
HOBBIC 33]1a4i B yu&0e, pa3BUBaTh MOTHBBI U HHTEPECHI CBOCH MMO3HABATEIHLHOU JESATELHOCTH;

2) yMEHHUE COOTHOCUTH CBOU JEHCTBUSA C IUIAHUPYEMBIMHU pe3yJIbTaTaMHU, OCYIIECTBIATh KOHTPOJb CBOEH
JIEATEILHOCTH B TPOIECCE ITOCTHXKCHHS PE3yJIbTaTra, OINPEACNaTh CIHOCOOBI JACHCTBUH B paMKax
MPEIJIOKCHHBIX YCJIOBUH M TpeOOBaHWH, KOPPEKTUPOBATh CBOM JEHCTBUS B COOTBETCTBHUU C
M3MEHSIIOIIECUCS CUTYallueH;

3) yMEHHE OIpEACNATh MOHATHS, CO37aBaTh OOOOIICHUS, YCTaHABIMBATh AHAJIOTHH, KIACCH(PHUIIMPOBATH,
CaMOCTOSITEIILHO BBIOMPATh OCHOBAHUS U KPUTEPUH JIJIS KacCu(HUKaIH;

4) yMEHME YCTAaHABJIMBAaTh MPUYUHHO-CIEACTBEHHBIE CBSA3U, CTPOUTH JIOTHYECKOE PaCCYXICHHUE,
YMO3aKJIIOueHHE (MHIYKTUBHOE, JEAYKTUBHOE U 110 aHAJIOTUH) U JIeJIaTh BHIBOJIBI;

5) pa3BUTHE KOMIIETCHTHOCTH B OOJIACTH HCIIOJIB30BaHHUS HWH- (HOPMAIMOHHO-KOMMYHUKAIIHOHHBIX
TEXHOJIOTHIA;

6) mepBOHauYaJIbHBIC MPEJACTABICHU 00 HUIEAX M O METOJaX MaTEMaTHKH KaK 00 YHHUBEpPCAJIbHOM S3BIKE
HAayKH ¥ TEXHUKH, O CPEJICTBE MOJCIMPOBAHUS SIBJICHUI U IIPOLIECCOB;

7) yMeHUE BUJETh MAaTEMaTUYECKYIO 3a7]auy B KOHTEKCTE MPOOJIEMHON CUTYalluu B APYTUX JTUCHUIUIMHAX, B
OKpPY’KaroIle! KU3HHU;

8) yMeHHUE HaxOIUTh B Pa3JIMYHBIX HMCTOYHWKAX WH(AOPMAIMIO, HEOOXOAMMYIO JUIS  PEHICHHS

MaTeMaTUYeCKUX 3aJlad, U MPEACTaBIATh €€ B MOHIATHOW (opme, NMPUHUMATH DPEIICHHUE B YCIOBHUAX

HEMOJHOW WM U30bITOYHON, TOYHON MJIM BEPOSITHOCTHON MH(POpPMALIH;

9) yMeHHe MOHUMATh U HUCIOJIb30BaTh MAaTEMaTHYECKHE CPEICTBA HATIISTHOCTH (TpaduKu, TaOIUIIbI, CXEMBI

U JIp.) JUISL WJUTFOCTPAIIH, HUHTEPIPETAH, apTyMEHTALIUH;

10) ymeHHe BBIABUTATh TUIOTE3bI MPU PEIICHUH 33/1a4H, IOHUMATh HEOOXOIUMOCTh UX MPOBEPKHU;

11) noHMMaHUE CYUIHOCTH aJrOPUTMUYECKUX MPEINUCAHUA W yYMEHHE JEHCTBOBATH B COOTBETCTBUU C

MPEJI0KEHHBIM aJITOPUTMOM.

[IpenMeTHbIe pe3yJIbTaThI:

1) oco3HaHWE 3HAYEHUS MAaTEMATHKH JJIs1 TOBCEIHEBHOM KH3HU YEJIOBEKA;

2) TIpEACTaBJICHHE O MAaTeMaTHYEeCKON Hayke Kak cepe MaTeMaTH4eCKOW NeATeTbHOCTH, 00 JTamax e

pa3BUTHS, O €€ 3HAUUMOCTH JJISI Pa3BUTHS IUBUIIN3ALUY;

3) pa3BuTHE yMeHUW paboTaTh ¢ y4eOHBIM MaTEeMaTHUYECKUM TEKCTOM (aHaJIu3upOoBaTh, W3BIEKATh

HeoOXonuMyr0 UWHGOpMallMI0), TOYHO U TPAMOTHO BBIpaXaTb CBOM MBICIU C TMPUMEHEHUEM

MaTeMaTHYeCKON TEPMUHOJIOTUN U CUMBOJIUKH, IPOBOJUTH KiIaccu(UKAINK, JOTHIeCKHe 000CHOBAHMS,

4) BianeHue 6a30BbIM MOHATUWHBIM alllapaToM MO OCHOBHBIM pa3JieliaM COJIePIKaHMUS,;

5) cucTeMaTu4eckue 3HaHHs O GYHKIIMSIX U UX CBOMCTBAX;

6) MNpPAKTUYECKHM 3HAYMMBIE MATEMATHYECKHE YMEHHUS W HaBBbIKM, HMX MPUMEHEHHE K PEIICHHIO

MAaTeMaTUYECKUX U HEMATEMAaTUYECKUX 3a/1a4 MPEIOJIararoliee yMeHUs:

*  BBITIOJIHATH BEIYUCIICHUS C ICMCTBUTEIbHBIMUA YU CIIAMU;

e  pelath ypaBHEHUsI, HEPABEHCTBA, CUCTEMbI YPABHEHU U HEPABEHCTB;

e pemiatb TEKCTOBBIE 3aJaud apu(PMETUYECKUM CIOCOOOM, C TOMOIIBI0 COCTaBICHUS M PEIICHUS

ypaBHEHUH, CUCTEM YPaBHEHHI U HEPABEHCTB;

*  HCMOJB30BaTh anreOpanyecKkuii s3bIK M7 OMHUCAHUS MPEIMETOB OKPYKAIOIIEro MUpPAa U CO3JTaHHS

COOTBETCTBYIOLIMX MAaT€MaTUYECKUX MOJIEIIEH;

*  TMPOBEPUTH MPAKTUYECKUE PACUETHI: BBIYMCICHUA C TMPOLUEHTAMH, BBIYHCICHHUS C YHCJIOBBIMU

MOCJIEIOBATEILHOCTSIMA, BBIYUCIICHHUS CTATUCTUYCCKUX XapaKTEPHUCTHK, BBITIOJHEHHE TMPUOTMHKEHHBIX

BBIYMCIICHHI,

¢ BBINOJHATH TOXJACCTBEHHBIC MPEOOPa30BaHUs PAITIOHATBHBIX BBIPAKEHUI;

*  BBINOJIHATH ONE€pAllMU HAJ MHOKECTBAMH;

e mccnenoBath (YHKIIMU U CTPOUTH UX Tpaduki;



YUTaTh U UCIOJIb30BaTh MHPOPMALIUIO, MPEJCTABICHHYIO B BUJE TAaOJIUIBI, JUArpaMMbl (CTOI0YATOM

WM KPYTOBOM);

pemaTh npocTeiine KOMOMHATOPHBIE 3a/1aUH.

MecTo Kypca ajaredpbl B Y4e0OHOM ILIaHe
bazucHblil yueOHbIN (00pa3oBaTEe/IbHBIN) MUIAH Ha M3y4YEHHE aJreOpbl B 7 KJ1acce OCHOBHOM IITKOJIBI

OTBOJUT 3 y4eOHBIX Yaca B HEJIEIO B TeUeHUE roaa ooydenus 34 Henenu, Bcero 102 gaca.

[lnaunpyemMble pe3vbLTATLI 00yUYeHHS aJredope B 7 Kjaacce

AuredpanyecKkue BbIpasKeHUs

VYyamuiics HayduTes:

ONEPHUPOBATH TOHATHAMHU «TOXJIECTBO», «TOXXKIECTBEHHOE IpeoOpa3oBaHHE», pelarh 3aaayd,
coaepxaiie OyKBeHHbIE JaHHbIE, Pad0TaTh ¢ GOPMYITaMu;

BBITIOJIHATH MPE0OPa30BaHKE BBIPAKEHUH, COJEPKAINX CTETIEHH ¢ HATYPaIbHBIMH MTOKAa3aTEIsIMH;
BBINOJIHATh TOXKJIECTBEHHbIE MNPEe0oOpa3oBaHUS PALMOHAIBHBIX BBIPAKEHUH Ha OCHOBE IIPaBUII
JeicTBUI HaJl MHOTOYJICHAMU;

BBINOJIHATH PA3I0KEHUE MHOTOUJICHOB HA MHOKHUTEJIH.

VYyamuics NOITy4UT BO3MOKHOCTD:

* BBINIOJHATH MHOTOIIArOBBIE IMPEOOpPA30BAHUS PAIMOHAIBHBIX BBIPAKEHHMA, MPUMEHSS HIMPOKHUNA
Habop croco0oB U NMPUEMOB;

* TPUMEHATH TOXKIECTBEHHBIC IPe0Opa30BaHus sl pEIICHHs 3a/1a4 U3 PA3JIMYHBIX Pa3JelioB Kypca.

YpaBHeHus

VYuamuiics Hay4uTCs:

+ peliaTh JUHEHHbIE ypaBHEHHUS C OJHOM IEepPEeMEHHOH, CHUCTEMbl JBYX YpaBHEHUH C IBYMs
HEpPEMEHHBIMH;

* TOHUMATh YpPAaBHEHHME KaK BaXHEMIIYI0 MaTEeMaTH4YeCKyl0 MOJEeNb JJs ONUCAaHWs M HM3y4EeHUs
pa3Ho00pa3HBIX peabHBIX CUTYAIIHA, PEelIaTh TEKCTOBBIE 33/1a4H aIreOpandecKuM METOIOM;

* MPUMEHATh TpauuecKue TMPeICTaBICHHUs JUIS WCCIEAOBAaHUS YpaBHEHUWH, WCCIEIOBAaHHUS U
pEIIeHNs CUCTEM YPaBHEHHI C IBYMs ITEpEMEHHBIMHU.

Yyamuiics noJry4uT BO3MOKHOCTb:

* OBJAJEeTh CHENMAJIbHBIMM MNpUEMAMM pELICHUS YypaBHEHUH M CHCTEM YpaBHEHH; yBEpeHHO
OPUMEHATh alnmnapaT YpaBHEHUH Ul pelieHus pa3HooOpa3HbIX 3a/ady W3 MaTEeMAaTUKU, CMEXHBIX
IPEIMETOB, IPAKTHUKH;

* MPUMEHATh TpapHUuecKue MpeACTaBICHHUS Ul HUCCIEAO0BaHHUS YpaBHEHHH, CHUCTEM YpaBHEHUIl,
coJepxKalmx OykBeHHbIe KO3 (DUIIUEHTHI.

DOyHKIUHT

Vyamuiics HayduTes:

* IOHUMATh U UCIOJIb30BaTh ()YHKIIMOHATIbHBIE TOHSTHS, S3bIK (TEPMUHBI, CHMBOJINYECKHE 0003HAUEHNS);

CTpPOUTH rpaduKu JIMHEWHON (DYHKIIMI, HCCIIEIOBATh CBOMCTBA YHCIIOBBIX (DYHKITMI HA OCHOBE M3YYCHHS
MOBEJICHUSI UX IPaUKOB;

MOHUMAaTh (PYHKIMIO KaK BaXHEHIIYI0 MaTeMaTHYECKYI0 MOJENIb JUIsl ONHMCAHUS MPOLIECCOB U SIBJICHUN
OKpY’KaloIIero MUpa, MPUMEHATh (YHKIMOHATIBHBIN S3bIK JJIS1 ONMCAHUS U UCCIIEJOBAHUS 3aBUCUMOCTEN
MEXy (PU3NYECKMMHU BEIUYHMHAMU,

VYyamuiicst TOJy4uT BO3MOKHOCTb:

MIPOBOAUTH MCCIEAOBAHNUS, CBSI3aHHBIE C U3yYEHHUEM CBOMCTB (YHKIIMII, B TOM YHCJIE C UCIOJIb30BaHUEM
KOMIIBIOTEPA; H OCHOBE I'paMKOB M3YUYEHHBIX (YHKIMI CTpOUTh O0ie CiloxHbIe Tpaduku (KycOUHO-
3aJlaHHBIE, C «BBIKOJIOTBIMUY TOUKAMH U T. 11.);



* HCIIOJIb30BaTh (DYHKIIMOHAIbHBIC MPEICTABICHUS U CBOWCTBA (PYHKUMH JUIs pelICHHUs] MaTeMaTHYECKUX
3a/1a4 U3 pa3 JUYHBIX Pa3ACIIOB Kypca.

(I)yHKIII/IOHaJ'[LHaH IrpaMOTHOCTb.

q)yHKI_II/IOHaHBHaSI I'paMOTHOCTDH HIKOJIBHUKOB OIIPEACIACTCA KaK YPOBCHb O6pa30BaHHOCTI/I, ﬂBHSIIOL[II/IfICSI
HEOOXOIMMOI COCTABJISIFOIICH COBPEMEHHOTO OOILEr0 CPEAHEro 00pa3oBaHMms, PEICTABISIONINNA COBOKYTI-
HOCTb NPCAMCTHBIX, MCKKIIPCIMCTHBIX, HHTCIPATUBHBIX 3HaHI/If/'I, yMeHHﬁ, HaBBLIKOB U CIIOCO00B peHICHUA
(GYHKIIMOHATBHBIX MTPOOJIEM, KOTOPBIC TPUMEHSIOTCSI 00y4aeMbIMU B MPOIIECCE ACITEIBHOCTH, CBI3aHHOM C
MIPOIIECCOM BOCTIPUSATHSI, IpeoOpa3oBaHus HH(OPMAIIMH, PEIICHUs] TUIIOBBIX YUEOHBIX 3a/1a4, a TaKKe 3a1a4
B3aUMOJICHCTBHS C OOIIECTBOM.

OCHOBHBIMU COJIEPKATEIBHBIMHU COCTABIISIIOIIUMU (QYHKIIMOHATILHOM IPaMOTHOCTH SIBJISIIOTCS CIIEAYIOIINE
KOMITOHEHTHI: MATEeMaTH4YeCKasi T[PAMOTHOCTD, YNTATEJIbLCKAasi TPAMOTHOCTD, €CTeCTBEeHHOHAYYHAS
rpaMOTHOCTb.

['1aBHOM XapaKTEPUCTUKON KaXKI0M COCTABIISIOIICH SIBISETCS CIOCOOHOCTh JICMCTBOBATh M B3aMMO/IEHCT-
BOBAaTh C OKPY>KAIOIUM MHPOM, pellias Ipu 3TOM pasHOOOpa3HbIe 3a/1a4H:

e 7 ki1acce oOyyaronyecs y4arcsa aHaIM3UpOBaTh U 0000IIaTh (MHTErPUPOBAThH) HHPOPMAIIHIO pa3-
JMYHOTO MPEMETHOTO COJICPXKAHUS B Pa3HOM KOHTeKcTe. [Ipo0iieMbl, KOTOpbIE YUEHHKY HE00XO-
MO TPOAHAIM3UPOBATh M CHHTE3UPOBATh B CIMHYIO KAPTUHY MOTYT UMETh KaK JIMYHBINA, MECTHBIH,
TaK U HALIMOHAJBHBIN U TI100abHBIN actieKThl. [IIKOIBHUKY TOJIKHBI OBJIAJIETh YHHBEPCATILHBIMU
crocobamMu aHalTM3a MHPOPMAIIUHU U €€ MHTETPALUU B SUHOE IIeJI0¢e.

e 8 Kjacce MKOJbHUKH yqaTcia OUCHHUBATb U UHTECPIPECTUPOBATDL PA3JIMYHBIC IIOCTABJICHHBIC IICPC
HUMH HpO6JICMBI B paMKax IMpeaAMETHOI'O0 COACPKaHU.

e 9 xiacce hopMupyeTcs yMEHUE OLIEHUBATh, HHTEPIIPETUPOBATh, JIeNIaTh BHIBOBI M CTPOUTH ITPOTHO-
3bl OTHOCUTEIBHO PA3IMUHBIX CUTYAIMH, TpoOeM U siBiIeHul popMupyercs B OTpbIBE OT MpeIMeT-
HOTO COJIepXKaHUs. 3HAHUS U3 Pa3JInYHbBIX MPEAMETHBIX 00JacTel JIErKo aKTyalu3UpYIOTCS IKOJIb-
HUKOM M MCTIONB3YIOTCS JUIsl pEIIEHNs KOHKPETHBIX MpooiieM.

Coaep:kanue Kypca aareopnl 7 Kiaacca

Auredpanyeckue BbIpasKeHUs

BelpaxkeHnue ¢ nepeMeHHbBIMU. 3HaYEHHUE BBIPAKEHUS C IEPEMEHHBIMU. J[OITyCTUMBIE 3HAUEHUS
nepeMeHHbIX. ToxaecTa. ToxxaecTBeHHbIE IPeoOpa30BaHus aNredpandyecKux BhIPaKEHUH.
Jloka3aTenbCcTBO TOXKIECTB.

CreneHb ¢ HaTypaJbHBIM MOKa3aTeneM U €€ cBoiicTBa. OnHowIeHbl. OQHOWIEH CTaHAAPTHOTO BUAA.
Crenenb oHOWIeHa MHOrousieHsl. MHOroweH ctanaapTHOro Buaa. CreneHb MHOTrouaeHa. CloKeHue,
BBIYMTAHUE U YMHOKXEHUE MHOTOWICHOB POPMYJIbI COKPAIEHHOTO YMHOKEHHUS: KBaIpaT CYMMBI U
KBaJpaT Pa3HOCTH JABYX BBIPAKECHHI, IPOU3BEICHUE PA3HOCTH CYMMBI IBYX BbIpaKeHU. Pa3noxenue
MHOTO4JIeHa Ha MHOXKUTENIU. BriHECceHne 00111ero MHOXKUTENS 32 CKOOKU. MeTo rpynnupoBkH. PazHoCTh
KBaJpaTOB JIBYX BbIpaxkeHUH. CyMM U pa3HOCTh KyOOB JIBYX BBIPAXKECHUH.

YpaBHeHust

VYpaBHeHnue c¢ ongHoi nepeMmeHHOR. Kopenb ypaBHeHusa. PaBHocuiibHble ypaBHeHus. CBolcTBa

YpaBHEHUH C OJHON NEPEMEHHON. Y paBHEHHE KaK MaTEMATHYECKAsl MOJIENIb PEAIbHON CUTYaIUH.
JInnelinoe ypaBHeHue. PanoHanbHbIE ypaBHEHM. Perienre painoHaabHbIX YPaBHEHUH, CBOISIIAXCS
K JIMTHEHHBIM. PellieHne TeKCTOBBIX 3a/1a4 C TOMOIIBIO PAlIMOHAIBHBIX YPaBHEHUH.



VYpaBHeHue ¢ JAByMS TNepeMEHHbIMU. ['paduk ypaBHeHHMS ¢ JAByMs mepeMeHHbIMHU. JIMHelHoe
ypaBHEHHE C IByMsI IEPEMEHHBIMH U €ro rpaduxk.

CucreMbl ypaBHEHH ¢ IByMs NIepeMEeHHBIMU. | paduyeckuii METo penieHns CUCTEMbl ypaBHEHUH C
IBYMsl IIEPEMEHHBIMU. Pelienue cuctemM ypaBHEHUN METOIOM IOJACTAHOBKH U CiokeHMs. Cuctema AByx
YPaBHEHUU C IByMs IIEPEMEHHBIMH KaK MOJIEJIb PEaJIbHOM CUTYalUH.

DOyHKIUT

YucnoBble GyHKIMH

OyHKIIMOHANBHBIE 3aBHCUMOCTH MeXAy BennuuHamu. llonstue ¢yaknun. @DyHKIMS —Kak
MaTeMaTH4YecKasi MOJeNIb peaabHoro mporecca. O0nacTy onpeneneHuss U 00JaCTh 3HAUCHUS (YHKIIUH.
Crioco6s1 3ananus yHkun. 'pagux QyHKIMH.

JIuneiinast pyHKIMS, ee CBOMCTBA U rpaduKH.

TeMaTnuyecKkoe MIIAHMPOBAHUE

7 KJ1acc

Copaepxxanue Bocnutanus ¢ yuérom PIIB KoanuyecrBo KosmuecTBo
4acos KOHTPOJIb-

Ne Tema HBIX padoT

1. | JluneiiHoe ypaB- | UHTe/LUIeKTyalbHOE BOCIIMTAHUE: COUCTAHUE 15 1
HEHHE C OTHOH CTaHJApTU3aLUU C TBOPYECTBOM; OOyUEeHUE HA

[EPCMCEHHOU BBICOKOM YPOBHE TPYAHOCTH

JyXx0BHO-HpaBCTBEHHOE BOcnUTaHue: Bripa-

’KaThb TOTOBHOCTb OLICHUBATh CBOE NIOBEACHUE U
IIOCTYIIKH, [IOBEICHUE U ITOCTYIKH JPYTUX JIFO-

JIed ¢ IO3ULNN TPaJUIIMOHHBIX POCCUNCKHX OY-
XOBHO-HPABCTBEHHBIX IECHHOCTEN

IIOKa3 JIOCTUKEHUN COBPEMEHHOM HAYKH, aHAJIN3
MIPAKTUYECKON POJIM 3HAHUU

CounajibHO-KOMMYHUKATHBHOE BOCIIUTAHME:
noOyX/IeHne 00yJaronInuXcs coOM0aaTh Ha Ypo-
Ke TpaBuIIa OOIIEHUS CO CTapIIMMH (TIeJaroru-
4eCKMMH pabOTHUKaMM) U CBepCTHUKaMHU (00y-
YaAIOITUMUCS )

rpa)KIlaHCKO-HanI/IOTI/I‘-IECKOB BOCIIMTaAaHHC:
(I)aKTLI 0 ’KM3HEHHOM MO3HUIIMU U YEI0BEUECKUX
KaQuCeCTBaxX YUYCHBIX

2. | Lenbie Belpake- | MHTeIeKTya/IbHOE BOCIIMTAHME: OCBOCHHE 52 4
HUA 0a30BbIX MATEMATHYECKUX ITOHSATHHI

HpaBcTBeHHOE BOCTTUTaHHE: TIOOYXKICHNE
o0y4Jaronmxcs cooaroaaTh Ha ypoke o0mienpu-
HSTBHIE HOPMBI IOBEACHUS

COIII/IaJII)HO-KOMMyHI/IKaTI/IBHOB BOCIIMTAHHUE:
CO3HATCJIbHAasl OPUCHTAIUA YUallIUXCA Ha IMO3U-

WU JPYTUX JIIOJEH: YMEHHUE CIyIIaTh U BCTY-




[IaTh B IUAJIOT, Y4aCTBOBATh B KOJIJIEKTUBHOM
00CyX/IeHUH NPO0IIeM, UHTETPUPOBATHCS B
IPYIILYy CBEPCTHUKOB U CTPOUTH IPOLYKTUBHOE
B3aMMOJEICTBUE U COTPYIHUYECTBO CO CBEPCT-
HUKaMU U B3pOCJIBIMU

I'paxnaHcKo-IATPHOTHYECKOE BOCIIUTAHUE:
poccuiickie MaTeMaTHKHU U UX BKJIAJ B pa3BUTHE
HayKH

TpyaoBoe BociuTaHue: YBaxartb TPy, pe-
3yJbTaThl CBOETO TPYAA, TPYAA IPYTHUX JIOACH.

DyHKIUA

HNHTennekTyaabHOe BOCIMTAHME: HUCCIIE0BaA-
HUE, IOUCK U 0TOOp HEOOXO0AMMOM HH(pOpMa-
I[UH, €€ CTPYKTYPUPOBAHKE; MOACITUPOBAHLE
M3Y4aeMOTO0 COJIEpKaHus, JIOTUYECKUE AeHCTBUS
U OIlepalfu, CocoObl peleHus 3a1a4

JyxoBHO-paBCTBEeHHOE BOCIIMTaHue: Bripa-
’KaTh TOTOBHOCTb OIIEHUBATh CBOE MOBEACHUE U
MOCTYIIKH, IOBEICHUE U MOCTYNKU JPYTUX JIFO-
JIel ¢ TO3ULUN TPaJAULIMOHHBIX POCCUUCKHX AY-
XOBHO-HPABCTBEHHBIX LICHHOCTEN U HOPM C y4é-
TOM OCO3HaHUS MMOCJIEICTBUI MTOCTYIIKOB

aHaju3 NPaKTUYECKON POJIU 3HAHUU

COIII/IaJ'IbHO'KOMMyHI/IKaTI/IBHOC BOCIIMTAHHEC:
BOCIIUTAHUC BCACHUA ﬂHCKYCCHﬁ, KOTOPBIC OAar0T
yqamumcest BOSMOKHOCTDb HpHOGpeCTI/I OIIBIT BC-
JACHUSA KOHCTPYKTHBHOT'O AHUajIora

pr}lOBoe BOCIIMTaAHHME: OCBOCHHE ITPAKTUYC-
CKOTI'O IIPUMCHCHUS HAYUHBIX 3HAHWI MaTeMaTH-
KH B )KU3HHU

I'paxkxnaHCcKO-IATPHOTHYECKOE BOCIIUTAHHUE:
MIpUMEphl HAYYHOT'O TIOABUTA

ILlenHocTn Hay4YHOro No3Hanus: Bripaxats
MO3HABATENIbHBIE HHTEPECHI B PA3HBIX MPEAMET-
HBIX 00J1acTIX C y4€TOM HUHIMBUYaJbHBIX UH-
TEPECOB, CIIOCOOHOCTEH, TOCTHKCHH.

12

CucreMsl JINHEH-
HBIX YPaBHEHHH ¢
JIBYMSI TIEpEMEH-

HNuTennekryaabHoe BocnuTanue: GopMupo-
BaHUE [M03HABATEILHOIO UHTEPECa

19




HBIMH HpaBcTBeHHOE BOCIIUTAHHME: BOCITUTAHUE MH-
POBO33PEHUYECKUX UJIEH
ConuaabHO-KOMMYHHUKATHBHOE BOCIUTAHHE:
MCII0JIb30BaHUE MaTEeMAaTHUECKOTO SI3bIKA U Ma-
TEMaTUYECKOU TEPMUHOJIOTUHU KaK CPEJICTBA
KOMMYHHUKAIHH
5 Oo6o061maroiee HNHuTe/uiekTyaIbHOE BOCIIUTAHUE: BOCIIUTAHNE 4 0
IIOBTOPE- MHTepeca K mo3Hanu. GopMupoBaHue ymMmeHus
HUE(BKIIOYACT B | 1100p011TE HCC/IEI0BANNS, AHATH3HPOBATE Pe-
ce0sl 3JIEMEHTHI
. 3yJbTaThI, IPEICTABIATh U HAYYHO apryMEHTHU-
onucareabHOU
CTATHCTHKI 110 pPOBATh MOJIYYECHHBIE BHIBObI
MaTepuaiam
HpaBcTBeHHOE BOCIUTaAHME: T10100pP COOTBET-
[Tpunoxxenus)
CTBYIOIIUX (3TUYECKHUX, «BOCIUTATEIBHBIX))
TEKCTOBBIX 3a/1a4 JUIS PEIICHUs
ConunanbHO-KOMMYHHUKATHBHOE BOCTIUTAHHE:
YMEHHE JOCTUTaTh B3aUMOIIOHUMAHUS
CriocoOHOCTh aJanTHPOBATHCS K MEHSIFOIIIMMCS
COLIMATILHBIM, HH(GOPMAITMOHHBIM U PUPOIHBIM
YCIIOBUSIM, CTPECCOBBIM CUTYAIUSIM.
Hroro 102 7
8 ki1ace
Neo Coaepskanue BOCIIUTAHUSA € y4ETOM Kon4ecTBO | KOHTPOJIBLHBIX
n/n PIIB 4acoB padort
Tema
1. | AnreOpanueckue Boipa- | UHTeN1eKTyajlbHOE BOCTIMTAHHE: CO- 42 3

KECHUA

YeTaHWE CTaHAAPTU3aLUU C TBOPUYECT-
BOM; 00y4YeHHE Ha BEICOKOM YpOBHE
TPYAHOCTH

HpaBcTBeHHOE BOCIIMTAaHUE: [T0KA3
JOCTHKEHUN COBPEMEHHOU HAayKH, aHa-
JIU3 NPAKTUYECKON POJIU 3HAHUU

CoumajibHO-KOMMYHUKATHBHOE BOC-
NUTaHue: MoOyXIeHHE 00yJarOIUXCs
co0o1aTh Ha YpOKe MpaBuiia OOIEeHHUs
CO CTapIIMMHU (I1€arornyecKuMH pa-
OOTHUKaMH) U CBEpCTHUKaMHU (00y-
YaroMIUMHUCS )

I'paikaaHcKo-naTpuoTHYECKOE BOC-
nuTanue: (HakThl O )KU3HEHHOMN MO3H-
MU U YCIIOBCUCCKUX KAUYCCTBAX YUCHBIX




KBanparHbsie KOpHH.
JleicTBUTENbHBIE YUCTIA

HHTe/uIekTyalbHOE BOCIIMTAHUE: OC-
BOEHHKE 0a30BBIX MATEMATUYECKHUX I10-
HATUU

HpaBcTBeHHOE BOCITUTaHHE: TTOOYK-
JIeHNe 00yJaronuXcsi COOMI0IaTh Ha
YPOKE OOIICTTPUHATHIC HOPMBI TTOBEJIC-
HUSI

ConunaabHO-KOMMYHUKATHBHOE BOC-
NUTAHUEe: CO3HATEIbHAs OPUECHTALIMS
yUYaIMXCsl HAa O3ULIUU JPYTUX JIFOIEH:
YMEHUE CIIylIaTh U BCTyNaTh B JUAJIOT,
y4acTBOBATh B KOJIJIEKTUBHOM O0CYX-
JEHUU NTpo0JIeM, HHTETPUPOBATHCS B
IPYIIy CBEPCTHUKOB U CTPOUTH IIPO-
JYKTUBHOE B3aUMOJICUCTBUE U COTPY/I-
HHAYECTBO CO CBEPCTHUKAMU U B3POC-
JIBIMA

Fpa)l()laHCKO-HanHOTI/I'leCKOC BOC-
NUTAHHE: pOCCHfICKHG MaTEMaTHUKH U
HX BKJIAJ B pa3BUTUC HAYKHU

26

KBaI[paTHBIe YpaBHCHUA

HHTennexkTyalbHOE BOCIMTAHME: HC-
clieZIoBaHMe, IIOUCK U 0TOOp HE0OX01u-
Moii nHpOpMaInu, ee CTPYKTypUpOBa-
HUE; MOJIEIMPOBAaHUE U3y4aeMOr0 CO-
JepKaHus, JIOTHYECKUE IEUCTBUA U
OTIepallny, CIIOCOObI pelIeHus 3a/1a4

JlyXOBHO-HPABCTBECHHOEC BOCIIHTAHHE:
aHaJIN3 MPAaKTUYECKON POJI 3HAHUN

Bripaxkats TOTOBHOCTH OLIEHUBATh CBOE
MOBEJICHUE U MOCTYIIKH, IOBEICHUE U
MOCTYIIKHU APYTUX JIFOJAEH C MTO3ULUN
TPAJULMOHHBIX POCCUMCKUX AYyXOBHO-
HPABCTBEHHBIX IEHHOCTEN U HOPM C
YYETOM OCO3HAHUS MOCIEACTBHIM MO-
CTYIIKOB

CounalbHO-KOMMYHHUKATHBHOE BOC-
NUTAHUE: BOCIIUTAaHUE BEJCHUS JUC-
KYCCHH, KOTOPBIE JAI0T y4aluMCs BO3-
MO>KHOCTb MPUOOPECTH OMBIT BEACHUS
KOHCTPYKTHUBHOI'O THAJIOra

TpynoBoe BocnuTanmue: 0OCBOCHHE
MPAKTUYECKOTO IPUMEHEHUS HAYUHBIX

25




3HAHUM MaTeMaTHKU B )KU3HHU

I'paikpaHcKo-naTpHOTHYECKOE BOC-
NUTAaHUEe: IPUMEPHI HAYYHOIO ITOABUTA

3HaTh U YBaXKATh JOCTH)KCHUS HAIICH
Ponunel — Poccuu B Hayke

4. | O6o6maromiee noprope- | MHTeIeKTya/IbHOE BOCIIHTAHHE: 9 1
HHE (BKIIFOYACT B ceOst 5 (dhopMupOBaHUE TTO3HABATEIHHOTO MHTE-
DJIEMEHTBI OMMCATENBHON | 1ocq
CTaTUCTUKHU 10 MaTepua-
nam Ipunoxenns HpaBcTBeHHOE BOCIMTAHME: BOCIIU-
MMCIOMICroCs B 3ala9HI" | 1apye MupoBO33peHUECKHX Hei
Ke)
CoumnaibHO-KOMMYHUKATHBHOE BOC-
NUTaHUe: UCIIOJIb30BAHUE MaTeMaTuye-
CKOT'O SI3bIKa U MAaTEMaTUYECKON Tep-
MUHOJIOTHUHU KaK CpPeIcTBa KOMMYHHUKA-
1005031
Hroro 102 7
9 kJaacc
Coaep:xaHue BOCIIUTAHUSA C YUYETOM KoanuyectBo | KoJs-Bo xKoH-
PIIB 4acoB TPOJIbLHBIX pa-
Ne Tema 6ot
n/n
1. | HepaBeHctBa HNHTesIekTyaIbHOE BOCIIMTAHME: COYE- 21 1

TaHUE CTaH/IapTU3AIMH C TBOPUYECTBOM;
00y4yeHHre Ha BBICOKOM YPOBHE TPYAHOCTHU

JlyX0BHO-HPABCTBEHHOE BOCIIMTAHHE:
ITOKa3 IOCTUKEHUN COBPEMEHHOW HAYKH,
aHaJIu3 NMPAaKTHYECKON POJIM 3HAHUUN

Co3HaTb COOTHOIIEHUE CBOOOBI U OTBET-
CTBCHHOCTHU JIMYHOCTHU B YCIIOBHUAX UHIU-
BU/yaJIbHOTO U OOILIECTBEHHOIO MIPO-
CTpaHCTBA

CounajbHO-KOMMYHUKATHBHOE BOCIH-
TaHMe: MOOYXKAeHHE 00yJaroluXxcs co-
OmrofaTh Ha ypOKe MpaBuiia OOIIEHUS CO
CTapIIUMU (T1€AarornyecKuMm paboTHU-
KaMH) U CBEPCTHUKaMU (00yJaroIuMHUCs)

I'paknaHCcKoO-NaTPHOTHYECKOE BOCIH-
TaHue: HaKThl O )KU3HEHHOH IMO3UIINU U
YeJIOBEYESCKHX Ka4eCTBAX YUEHBIX




Ksangparnunas gyHk-
s

HNHTesuiekTyabHOE BOCIIMTAHHE: OC-
BOCHHUE 0A30BbIX MATEMATUUYECKUX ITOHS-
TUN

HpaBcTBeHHOE BOCITUTaHME: TIOOYKIC-
HUE 00yJaroIuXxcst COOTIONaTh Ha YPOKE
OOIIETPUHSTHIE HOPMbI TIOBEICHUS

CounajibHO-KOMMYHHUKATHBHOE BOCIIHU-
TaHUe: CO3HATEIbHAsI OPUEHTALIMS y4a-
HIMXCS Ha MO3ULIUU APYTUX JIIOJIEH: yMe-
HUE CIyIIaTh ¥ BCTyNaTh B AUAJIOT, y4a-
CTBOBATh B KOJUIEKTUBHOM 00CYX/I€HUU
po0JieM, UHTETPUPOBATHCS B TPYIIITY
CBEPCTHUKOB M CTPOUTH MPOTYKTUBHOE
B3aUMOJICUCTBUE U COTPYIHUYECTBO CO
CBEPCTHUKAMU U B3POCIIBIMU

Fpa)KIlaHCKO-HanI/IOTI/I‘-ICCKOG BOCIIH-
TaHHE: pOCCHﬁCKHC MaTEMATUKU U UX
BKJIaJ B pa3BUTHC HAYKHU

IlenHnocTH Hay4YHOro nNo3HaHus: /Iemon-
CTpUPOBATh HaBbIKK HAOJIIO/IEHUI, HAKO-
TUICHUS! (PAKTOB, OCMBICIICHUS OIBITA B
€CTECTBEHHOHAY4YHON U T'YMaHUTApHON
001acTAX MO3HAHUS, UCCIIEI0BATENbCKOM
JEATEIbHOCTH

32

DNeMeHTHI PUKIIaI-
HOIl MaTeMaTHKH

HNuTennexTyaibsHoe BOCIUTAHUE: UC-
clieZloBaHUE, IOUCK U 0TOOp HEOOX01U-
MOH MH(OPMALINH, €€ CTPYKTYPHPOBAHHE;
MOJIETTMPOBAHHE U3y4aeMOT0 COo/lepKa-
HUsA, JOTNYECKUEC I[el\/JICTBI/ISI " Oo1cpaluu,
CIOCOOBI pelieHus 3a/1a4

HpaBcTBeHHOE BOCIIMTAHUE: aHATIU3
MIPAKTUYECKON POJIM 3HAHUU

ConnanbHO-KOMMYHHKATHBHOE BOCIIH-
TaHUe: BOCIIUTAHUE BEJCHUS TUCKYCCUH,
KOTOpBIE JAIOT y4alUMCsl BO3MOKHOCTh
MPUOOPECTH OMBIT BEIEHUSI KOHCTPYKTUB-
HOTO Auayiora

TpynoBoe BocIUTaHHE: OCBOCHHE ITPAK-
TUYCCKOI'0O MPUMCHCHU A HAYYHBIX 3HAHUH
MAaTEMATUKHU B ) KHU3HU

I'paxknancko-naTpuoTHYeCKOE BOCIH-

21




TaHUe: IPUMEPBI HAYYHOTO IOJBUTA

YucaoBbIe TOCIEN0-
BaTeJIbHOCTH

HNHuTenniektyajbHoe BocnuTanue: Gop-
MHpPOBaHUE NTO3HABATEIILHOTO UHTEpECca

HpaBcTBeHHOE BOCIMTAHME: BOCIIUTA-
HUE MUPOBO33PEHUYECKUX UIIEH

COIIHaJIbHO-KOMMyHHKaTHBHOC BOCIIH-
TAHHUE: UCIIOJIb30BAHUEC MATEMATHYCCKOI'O
sI3bIKA 1 MATEeMaTHUECKOI TCPMUHOJIOTUHA
KaK CpCACTBa KOMMYHHKAIIUN

21

O06o00maroiee moBTo-
peHue

HNHTenieKkTyajbHOE BOCIIMTAHNE: BOC-
IIUTaHUE UHTEpeca K Mo3HaHut0. Popmu-
pOBaHME YMEHMSI IPOBOIUTH HCCIIEA0BA-
HUSl, aHATTU3UPOBATh PE3yIbTAThI, Pe/I-
CTaBJISITh U HAYYHO apryMEHTUPOBATH I10-
Jy4eHHbBIE BBIBOJIBI

HpaBcTBeHHOE BocIUTaHME: 110100D
COOTBETCTBYIOIIUX (ITHUECKHX, «BOCIHU-
TaTeNbHBIX») TEKCTOBBIX 3a/1a4 JUIs pellie-
HUs

COIII/IaJIbHO-KOMMyHI/IKaTI/IBHOQ BOCIIH-
TaHue: YMEHHE JOCTUTraTh B3aUMOIIOHU-
MaHHA

Hrtoro

102




Kanennapno-remarnueckoe miianuposanue (no ®rocC) 7 kaace

Homep
ypoka

Conep:kaHue y4eOHOT0 MaTepHuaa

XapakTepucTHKA OCHOBHBIX BH/I0B JesiTeJIb-
HOCTH yYeHHKA
(Ha ypoBHe y4eOHBIX AelCTBHIA)

I'nasa 1
JIuHeiiHOe ypaBHEeHHE ¢ OJJHOW NepeMeHHOM,
15 yacoB
1. | BeexeHue B anredpy Pacnosnaséams uncnoBble BBIpaXKEHUSI U BbIpaXe-
5 B 5 HUS C IEPEMEHHBIMU, JINHEHHBIE YPaBHEHUSI.
' BC/ICHHC B a/lrcopy [IpuBOIUTE IPUMEPHI BBIPAKEHUN C IEPEMEHHBI-
3. | Beenenwue B anre6py MU, TUHEHHBIX ypaBHeHHH. COCTaBISThH BhIpaKe-
HUE C [IEPEMEHHBIMHU I10 YCIOBHUIO 3a/1a4u. Bri-
4. | JIuneiiHOe ypaBHEHUE C OJHOW IIEpe- | MOJIHATH MPEOOPA30BAHMS BBIPAKEHHIA: IPHBO-
MEHHO TUTH MOJ00HBIC ClTaraeMble, pACKPHIBATh CKOOKH.
5 [ - HaxoauTh 3HaueHne BbIpaXKEHHSI C IEPEMEHHBIMH
' MHCHHOC YPABHCHIE C OXHOM ICPC- | 11y 39 nanmbIX 3HAYCHHSIX epeMeHHbIX. Kinaccn-
MCHHOM ¢bunupoBare anrebpandeckue BoipaskeHus. Omnu-
6. | JluneiiHoe ypaBHEHHE C OHOIM nepe- | CPIBATH HCIBIC BRIDAKCHHA. 5
MEHHOM Dopmynuposams ONpeeIeHUE TMHEHHOTO ypaB-
HeHus. PemiaTe inHeliHOE ypaBHEHUE B 00IIEM
7. | Jlunelinoe ypaBHEHUE C ONHOM mepe- | Bume. IHTEpIpEeTHPOBaTh ypaBHEHHE KaK MaTe-
MEHHOU MaTHYECKYIO0 MOJIEb peaibHOU cuTyanuu. Onu-
N . CBhIBaTh CXEMY PEIICHUS TEKCTOBOM 3aJ1a4uH, MpH-
8. | JIuneitHOe ypaBHEHUE C OJTHOW Tepe- N
. MEHSTH €€ JUIsl peleHus 3a/1a4
MEHHOM
9. | Pemenue 3a1a4 ¢ MOMOIIbIO YpaBHE-
HUHT
10. | BxoaHO¥# KOHTPOJI.
11. | Pemenue 3a1a4 ¢ MOMOIIBIO ypaBHe-
HUM
12. | Pemenue 3a1a4 ¢ MOMOIIBIO YpaBHE-
HUHT
13. | Pemenwue 3a/1a4 ¢ MOMOIIBIO YpaBHE-
HUM
14. | IloBTOpEHME U CUCTEMATU3AIUS
yueOHOro Marepuana
15. | KonrponbHas pabora Ne 1 Jluneii-
HOE€ YpaBHEHHE C OJTHOM MEPEMEHHOU
I'naga 2
Heablie BoIpamxenus, S2 yaca
16. | Ananu3 KOHTpOJILHOM paboThl. TOX- | Popmyruposams.




YJICH

34.

VYMHOXEHIE MHOTOWJIEHA HA MHOT'O-

e 5 XapakTepuCcTHKA OCHOBHBIX BU/I0B JIefATeb-
E 2 Conepixanue y4yeGHOro MaTepuaa HOCTH YYE€HHKA
= > (Ha ypoBHe yUeOHBIX JeilcTBHIi)
JICCTBCHHO PaBHBIE BRIpaXKCHHs. TO- | onpedenenuss: TOXKISCCTBEHHO PaBHBIX BBIpaKe-
JKIecTBa HUH, TOKJIECTBA, CTENIEHU C HATypaJIbHBIM TOKa-
3areneM, OJIHOWICHA, CTAHJAPTHOTO BU/Ia OJTHO-
17. | ToXaecTBEHHO paBHBIC BHIPAKECHUSI. urena, Kod(hdHIMEHTa OTHOUIEHA, CTENEHH O1-
Toxpectsa HOWIEHA, MHOTOWICHA, CTEIICH! MHOTOUJICHA;
18. | CremeHb ¢ HATYpATBHBIM MOKA3aTE- c680licmea: CTENIEHU C HaTypalbHBIM IOKa3aTesIeM,
Tem 3HAKa CTCIICHH;
npasuia; 10Ka3aTelbCTBa TOXKIACCTB, YMHOKEHUS
19. | CremneHpb ¢ HaTypaJIbHBIM MTOKa3aTe- OJTHOYJICHA Ha MHOTOYJICH, YMHOXKEHUSI MHOTO-
JIeM YJICHOB.
Jloka3vieamb CBOMCTBA CTENEHU C HATYPaJIbHBIM
20. | Crenenb ¢ HATYpaJIbHBIM HOKa3aTe- nokasaresneM. 3auchiBaTh U I0Ka3bIBaTh GopMy-
JieM JIBI: TIPOU3BEICHUS CyMMBI M PA3HOCTH JIBYX BBI-
21. | CBoiicTBa CTENEHH ¢ HATYPAIbHBIM pa’keHUH, pa3HOCTH KBAJPaTOB JIBYX BBIPAKEHUH,
OKA3aTeNeM KBaJIpaTa CyMMbI ¥ KBaJ[paTa pa3HOCTH JIBYX BBI-
paskeHU, CyMMBbI KyOOB M Pa3HOCTH KyOOB JIBYX
22. | CBoiicTBa CTENEHU C HATYypPAITbHBIM BBIPAKEHH.
ITOKA3aTCICM Buiuucnams 3HaueHUE BhIpaKEHUM
N C IepeMEHHBIMU. [[pUMEHSATh CBOMCTBA CTENEHU
23. | CBoiicTBa cTeNneHH ¢ HATypaIbHBIM o
JUTSL TIpe0Opa3oBaHus BbIpaXKCHUH. BBITIOIHATH
Tokasateiem YMHOXCHHE OJHOWICHOB ¥ BO3BEICHUE OTHOYJIC-
24. | OnHOUICHBI Ha B cTeneHb. [[puBOANTHE OJJHOWIEH K CTaHIapT-
HOMY BUJy. 3alAChIBATh MHOTOWICH B CTaHIAPT-
25. | OnHOUIEHBI HOM BH/I€, OTIPE/IeTIATh CTETIEHh MHOTOUJICHA.
26. | MHOrOWIeHLL [Ipeobpa3oBEIBATH TPOU3BEICHUE OJHOWICHA U
MHOTOYJICHA; CYMMBI, Pa3HOCTHU, TIPOU3BEICHUS
27. | CiiosxeHme 1 BLIUMTAHHE MHOrOWIe- | ABYX MHOTOWICHOB B MHOTOUICH. BEITIOTHATE
HOB pa3ioXKeHre MHOTOUJIEHa Ha MHOXKUTEIH CIIOCO-
OOM BBIHECEHHST OOIIETO MHOKUATENSI 32 CKOOKH,
28. | CnoxeHue U BBIUUTAHUE MHOTOWIC- | crioco6oM IPYIIHPOBKH, IO (OPMyIaM COKpa-
HOB MIEHHOTO YMHOXCHHS M C IPUMEHEHUEM He-
29 | C CKOJIBKUX cIoco0oB. Mcmonb30BaTh yKka3aHHBIE
. JI0’KEHUE U BRIYUTAHHE MHOTOYJIE-
HOB npev06pasoBaHH51 B TIpoIIecce pemeljlxm ypaBHe-
HUH, 0OKA3aTeNbCTBA YTBEPKACHUN, PELICHUS
30. | KontponpHas pabora Ne 2 Crenenp | TEKCTOBBIX 32134
C HaTypalbHBIM NOKa3areneM. OaHo-
yieHa. MuorouneHsl. CIIOKEeHHE U
BBIYMTAHHE MHOTOYJIEHOB
31. | AHamu3 KOHTPOJIBHOI paboTHl. Y M-
HO’KEHHE OJIHOYJICHA Ha MHOTOWICH
32. | YMHOXEHHE OJHOYICHA HA MHOTO-
yjeH
33. | YMHOXKEHNE 0JHOWIEHA HA MHOTO-




Homep

ypoka

Conep:xanue yueOHOro MaTepuaJia

XapakTepucTHKA OCHOBHBIX BH/I0B JlesiTeJIb-
HOCTH YYEHHUKA
(Ha ypoBHe yUeOHBIX JeilcTBHIi)

YJICH

35.

YMHOXEHNE MHOTOYJIEHA HA MHOT'O-
qJIeH

36.

VYMHOXEHHE MHOTOWJIEHA Ha MHOT'O-
YJICH

37.

YMHOXEHNE MHOTOWJIEHA HA MHOT'O-
qJIeH

38.

Pasnoxenre MHOTOUJIEHOB HAa MHO-
JkuTenu. BeiHecenue 001ero MHO-
JKUTEIIA 34 CKOOKHU

39.

Pasnoxenre MHOTOYJIEHOB HAa MHO-
kuTenu. BeiHecenue o01ero MHO-
JKUTEIIS 34 CKOOKHU

40.

Pasnoxenre MHOTOUJIEHOB HA MHO-
JkuTenu. BeiHecenue o01ero MHO-
JKUTEIIS 34 CKOOKHU

41.

Pa3noxeHre MHOrO4YI€HOB HA MHO-
XKUTEIU. MeToa rpynnupoBKU

42.

PaznoxeHne MHOTO4YJIEHOB Ha MHO-
XKUTEIU. MeToa rpynnupoBKU

43.

Pa3noxeHre MHOrO4YJI€HOB Ha MHO-
XKUTEIU. MeToa rpynnupoBKU

44,

KonTponbnas padora Ne 3 YMHOxKe-
HUE OJIHOYJIEHAa HA MHOTOWIEH. Y M-

HOXCHHEC MHOT'OYJICHA HA MHOI'OYJICH.

PaznoxxeHre MHOTOYJIEHOB Ha MHO-
KUTCIIN

45.

AHanmm3 KOHTPOIbHOU padoThl. [1po-
U3BEJIEHNE PA3HOCTU U CYMMBI IBYX
BBIPa)KCHU I

46.

[IpousBenenre pa3HOCTH U CYMMBI
JIBYX BBIpaKEHUH

47.

IIpousBeneHne pasHOCTH U CYMMBI
JBYX BBIpaXCHUHN

48.

Pa3zHoCTh KBapaToOB IBYX BBIpaXKe-
HUU

49.

Pa3nocTh KBa/ipaTOB ABYX BBIpaKe-
HUHI




Homep

ypoka

Conep:xanue yueOHOro MaTepuaJia

XapakTepucTHKA OCHOBHBIX BH/I0B JlesiTeJIb-
HOCTH YYEHHUKA
(Ha ypoBHe yUeOHBIX JeilcTBHIi)

50.

KBagpar cymMmbl 1 KBajipaT pa3HOCTH
JIBYX BbIpaKEHU

51.

KBaznpat cymmBl 1 KBaJpaT pa3HOCTH
JIBYX BBIpaXKCHUHN

52.

KBazpat cymmbl U KBaJpaT pa3HOCTH
JIBYX BBIpaXKEHUIN

53.

KBaznpat cymmBI 1 KBaJpaT pa3HOCTH
JIBYX BBIpaQ)KCHUHN

54.

[IpeoOpa3oBaHre MHOTOYJICHA B
KBaJ[paT CyMMBbI HJIU PA3HOCTH JIBYX
BBIPa)KCHUI

55.

[IpeoOpa3oBaHre MHOTOYJICHA B
KBaJ[paT CyMMBbI HJIU PA3HOCTH JIBYX
BBIPA)KCHUIN

56.

[IpeoOpazoBaHre MHOTOYJICHA B
KBaJ[paT CyMMBbI HJIU PA3HOCTH JIBYX
BBIPA)KCHUIN

S7.

KonTponsnas padora Ne 4 dopmyiibl
COKPAIICHHOI'O0 YMHOXECHUS

58.

AHanu3 KOHTpoJbHOH paboTsl. CyM-
Ma ¥ pa3HOCTh KyOOB JIBYX BbIpake-
HUU

59.

CymMa 1 pa3HOCTb KyOOB JIBYX BBI-
paxeHHit

60.

[IpumeHeHue pa3MuHbIX CIOCOO0B
pa3ioKeHus MHOIO4JIeHa Ha MHOKU-
TCJIHN

61.

[IpumeHeHue pa3IMuHbIX CIIOCOO0B
pas3ioKeHus MHOTO4JIeHa Ha MHOKH-
TCJIN

62.

[IpumeHneHue pa3IMuHbIX CIIOCOO0B
pas3ioKeHus MHOTO4JIeHa Ha MHOKH-
TCJIN

63.

[IpumeHneHue pa3IMuHbIX CIOCOO0B
pas3ioKeHus MHOTO4JIeHa Ha MHOKH-
TCJIN

64.

[ToBTOpEHUE U CHCTEMAaTH3ALUS
y4eOHOro MaTepuaa
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Conep:xanue yueOHOro MaTepuaJia

XapakTepucTHKA OCHOBHBIX BH/I0B JlesiTeJIb-
HOCTH YYEHHUKA
(Ha ypoBHe yUeOHBIX JeilcTBHIi)

65. | [ToBTOpEHUE U cucTeMaTH3aIUs
yueOHOro Marepuana
66. | KoutponbHas padora Ne 5 Cymma u
Pa3HOCTh KyOOB JIBYX BBIPAKCHHH.
MIPUMEHEHHE PA3IMYHBIX CIIOCOO0B
pa3oKeHus MHOTO4JICHa Ha MHOKH-
TeIn
I'nasa 3
@Dyukuum, 12 yacon
67. | AHamu3 KOHTPOJIBHOU paboThl. CBsizu | [Ipusodums MpUMEpPHI 3aBUCUMOCTEH MEXKTY Be-
Mexay BennuuHamMu. OyHKIus au4rHaMu. Pa3nuyate cpeau 3aBucuMoCTen
(GyHKIMOHATIBHBIE 3aBUCHMOCTH.
68. | Cssu Mexay pennuHami. OyHK- Onucvleams noHsamusl. 3aBUCUMON U HE3aBUCHU-
I MO IEepEMEHHBIX, (QyHKIMH, apryMeHTa (yHK-
69. | CriocoGeI 3aanus QYHKIMH 1uy; cnocoObl 3aaanus GpyHkuuu. opmymnupo-
BaTh ONpeAeTeHus: 001acTH onpeaeneHus QyHK-
70. | CocoOsbl 3a1anusi PyHKIHH 11K, 00JIACTH 3HAYCHUN (PYHKIUH, rpaduka
(GyHKINU, TUHEWHOW (QYHKIMH, TIPSIMON TIPOTIOP-
71. | Tpadux pyrKumm [IUOHATILHOCTH.
Buviyuciams 3nauenne QyHKIMK 1O 3aJAHHOMY
72. | Tpadux by SHAUYCHUIO apryMeHTa. CocTtaBisTh TaOIUIIBI 3HA-
yeHuit pynkunuu. Ctpouts rpaduk GpyHKIMH, 3a-
naHHoM Tabmuuno. ITo rpaduky ¢yHkumu, sB-
73. | Jluneitnas pynxums, eé rpaduk u JISTFOIIIEHCS] MOJIEITBIO peasTbHOTO TIpoIiecca, ompe-
CBOICTRa JeNSATh XapaKTepUCTUKH 3Toro mporecca. Ctpo-
UTh TpaduK TMHEMHON QYHKIMH U IPSIMON TIPO-
74. | JIuneitnas pyHkuus, e€ rpapuk u HOPIHOHATEHOCTH. ONHCHIBATH CBOWCTBA YTUX
CBOICTBa (byHKHHﬁ
75. | JIuneitnas ¢pyHkuus, e€ rpaduk u
CBOMCTBA
76. | JIuneitnas pyHKImA, e€ rpaduK U
CBOMCTBA
77. | TloBTOpeHue U cucTeMaTH3aIus
yueOHOro Marepuana
78. | KonrpombsHas padora Ne 6 dyHKIIMN

T'naea 4

Cucrembl THHEHHBIX YPABHEHUH ¢ IByMS

nepeMeHHbIMH, 19 yacos

79.

AHanu3 KOHTPOJIBbHOI paboThI.
VYpaBHeHUsI ¢ IBYMsI TEPEMEHHBIMU

IIpusooums npumepsl: ypaBHEHUS ¢ ABYMS Iepe-
MEHHBIMH; TUHEHHOr0 ypaBHEHUS C IBYMs Iiepe-




JIMHEWHBIX YPaBHEHUN

ol XapakTepucTHKA OCHOBHBIX BH/I0B JlesiTeJIb-
2 S | Conepixanue yuebnoro matepuaia HOCTH yYeHHKa
= > (Ha ypoBHe yUeOHBIX JeilcTBHIi)
80. | YpaBHeHwUs ¢ ABYMS IEPEMEHHBIMU MEHHBIMH; CUCTEMBI IBYX JITHEHHBIX ypaBHEHUH
_ C IByMSs IEPEMEHHBIMH; pealIbHbBIX MIPOLIECCOB,
81. | Jlunefinoe ypaBHeHue ¢ 1ByMs Tepe- JUI KOTOPBIX YpaBHEHUE C IBYMsI IEPEMEHHBIMH
MEHHBIMHU U €ro rpagux WIHM CUCTEMA YPaBHEHHH ¢ ABYMS [€PEMEHHBIMU
82. | Jluneitnoe ypasHenue ¢ ByMs mepe- | ABIAIOTCA MATEMATHYECKUMU MOJICIIAMH.
MEHHBIMH 1 €r0 TpaduK Onpenensthb, ABISETCS JIM apa YUCEN pelIeHHeM
JTAHHOTO YPABHEHHS C IBYMsI IE€PEMEHHBIMHU.
83. | JluneitHoe ypaBHEHHE C IByMs nepe- | Dopmyauposams.:
MEHHBIMHU U €ro rpapuk onpeodenenus.; pelieHus ypaBHEHUS C ABYMS T1e-
- PEMEHHBIMU; YTO 3HAUYUT PEIIUTH YPaBHEHHE C
84. | Cucrems! ypaHenmii ¢ ABYMA TICPC- | pymst iepeMeHHBIMH; rpadyKa YPaBHEHHS C
MEHHEIMH. [ 'padrraeckuii METOAPC™ | ByMst IepEMEHHBIMU; THHEITHOTO yPABHEHHS C
[ICHHA CUCTCMBI AABYX JIMHCHHBIX JIBYMs TIEPEMEHHBIMH; PEILICHHSI CUCTEMBI YpaB-
YpaBHEHHH C ABYMSI IEPEMEHHBIMU HEHHIE C JIBYMS TTePEMCHHBIMIL
85. | CucreMb! ypaBHeHH i ¢ AByMS Mepe- cgolicmea ypaBHEHUN C IByMS IEPEMEHHBIMH.
MeHHbIMH. ['paduaeckuii meTos pe- Onucwiéams: cBOMCTBA rpaduKa TMHEHHOTO
LLEHHS. CHCTEMBI ABYX JIHHEHHBIX YpaBHEHHS B 3aBUCUMOCTH OT 3HaYeHUU K03 -
ypaBHEHHIl C ABYMS [IEPEMEHHBIMA I{UEHTOB, rpaQ)I/IquCKI/Iﬁ METO/] PEeUICHHS CUCTEMBI
JIBYX YpaBHEHHH C IByMs IEPEMEHHBIMHU, METO/T
86. | CucreMbl ypaBHEHMH C ABYMS IIEPE- | MOACTAHOBKH M METOJ CIOKEHHS [JIS PELICHUS
MeHHBIMH. ['pauecKuii METON PE- | CHCTEMBI ABYX JIMHEHHBIX YPABHEHUM C ABYMS IIe-
IIEHHS] CUCTEMBI IBYX JIMHEHHBIX PEMEHHBIMHU.
YPaBHEHUI C IBYMS IEPEMEHHBIMH Cmpoums rpa@uK JUHEHHOTO YPAaBHEHHUS C ABYMS
N HepeMeHHbIMU. PemaTh cucTeMbl IBYX JIMHEHHBIX
87. | Pemenue cucteM JTMHEHHBIX ypaBHE- .
. YPaBHEHHIA C IBYMsI TIEPEMEHHBIMHU.
HUH METOZIOM TTO/ICTAHOBKH Pewamwb TexcToBbIE 3a/1a41, B KOTOPBIX CUCTEMA
88. | Peurenue cucTeM JTMHEHHBIX ypaBHe- | ABYX JTHHEHHBIX YPABHEHUH C ABYMST HEPCMCH-
HUI METOIOM TIOICTAHOBKH HBIMU SIBJIIETCS] MAaTEMAaTUYECKON MOJETIbIO pe-
QJIBHOTO TIPOIIecca, U HHTEPIPETHPOBATH PE3yIib-
89. | Pemrenne cucteM JTMHEHHBIX YpaBHC- TaT PELUIEHUS CHCTEMBI
HUI METOJIOM CJIO>KEHUS
90. | Pemenue cucteM JMHEHHBIX ypaBHe-
HUH METOJOM CIIOKEHUSI
91. | Pemenue cucTeM JIMHEWHBIX ypaBHE-
HUI METOJIOM CJIOKEHUS
92. | Pemenue 3a/1a4 ¢ MOMOIIbIO CUCTEM
JIMHEWHBIX YPABHEHUN
93. | Pemrenue 3a/1a4 ¢ MOMOIIBIO CHCTEM
JIMHEUHBIX YPaBHEHUN
94. | Pemenue 3a/1a4 ¢ MOMOIIbIO CUCTEM
JIMHEWHBIX YPABHEHUN
95. | Pemrenue 3a/a4 ¢ MOMOIIBIO CHCTEM
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Conep:xanue yueOHOro MaTepuaJia

XapakTepucTHKA OCHOBHBIX BH/I0B JlesiTeJIb-
HOCTH YYEHHUKA
(Ha ypoBHe yUeOHBIX JeilcTBHIi)

96. | [ToBTOpEHUE U cHCTEMAaTU3ALUS
y4eOHOTo Marepuana
97. | KonrponbHas padora Ne 7 CucreMbl

JIMHEWHBIX YPABHEHUN C ABYMS I1e-
pPEMEHHBIMU

HOBTOpeHI/Ie H CUCTEMaTHU3alud

yqeﬁnoro MaTepuaJia

YnpakHeHus A1 HOBTOPEHHUS Kypcea 7 Kiacca,

5 gacoB

98.

Amnanus x/p. [loBTOpenue u cucrema-
TH3anus yueOHOro MaTepuana

99.

HOBTOpeHI/Ie n cucreMarTru3anua
yqe6H0ro Marcpuraia

100.

HOBTOpeHI/Ie U cucreMarusanusa
y4eOHOTo MaTepuana

101.

Wrorosas koHTpoJibHas paboTa

102.

HpOMe)KYTOLIHaH aTTeCTalusA.

OcHamenue mporiecca oOydeHusi anredpe obOecreunBaeTcsi OMOIMOTEYHBIM (POHIOM TIEYATHBIMU
IMOCOOHIMM,
npuOopaMy, TEXHUUYECKUMU CpeACTBaMH OOyuYeHHs, Y4eOHO-NIPAaKTUYECKUM U Y4eOHO-1abopaTOpHBIM

Onucanue y4e0HO-METOANYECKOr0 M MAaTEPHAJIbHO-TEXHHYECKOro o0ecreueHusl.

000pyI0BaHUEM.

bubaunoreunnbiii Gonpg

nokonenus.) — M.: IIpocsemienue, 2010.
3. ®opMHpOBaHNE YHHUBEpCAIbHBIX YUEOHBIX JECWCTBUI B OCHOBHOH IIKoie: cuctema 3axanuit / A.T.

Hopmamuenvle 0okymenmul:
1. @enepanbHbIi TOCY1apCTBEHHBIA 00pa30BaTENbHBIN CTAHAAPT OCHOBHOTO OOIIIEr0 00pa3oBaHMUsL.
2. IIpumepHble mporpamMmbl OCHOBHOTrO o0miero oOpasoBanusi. Maremaruka. (CTaHzapTel BTOpPOTO

a Takke HWH(POPMALMOHHO-KOMMYHUKAaTUBHBIMU CpEACTBAMHU,

Acwmornos, O.A. KapabanoBa. — M.: [Ipocsemienue, 2010.

1. Anrebpa: 7 kiacc: y4eOHUK Il ydamuxcsi oOmeobpazoBaTenbHBIX yupexaeHuit / A.I'. Mep3isk,

Yueono-memoouueckuit komnaexm:

B.b. [Tonouckuit, M.C. fAxup. — M.: Benrtana-I'pad, 2012.

2. Anrebpa: 7 Kiacc: AMJAKTHUECKHE MaTepuaibl: mocoOue ans ydammuxcs oOrieoOpa3zoBaTenbHbBIX
yupexaenuit / A.I'. Mepansk, B.b. [Tononckuii, E.M. Pabunosuu, M.C. Skup. — M.: Benrana-I'pac,

2013.

OKpPaHHO-3BYKOBBIMHA
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3. Aunrebpa: 7 xmacc: meroamueckoe nocooue / E.B. Bbynko, A.I'. Mep3msik, B.b. ITononckuii, M.C.
Sxup. — M.: Benrana-I'pag, 2013.
CrpaBouHbIe TOCOOUS, HAYIHO-TIOMYJIIPHAS M HICTOPUYECKAs JIUTepaTypa

. Aeaxanos H.X., Iooruncxui O.K. Maremaruka: pailoHHbICe oymMnuanbl: 6-11 kmaccel. — M.:

IIpocsemenue, 1990.

T'aspunosa T./[. 3annmarenbHas matematuka: S-11 kiaccsl. — Bonrorpaa: Yuutens, 2008.

Jlesumac I'.I". HectannaptHble 3amaun no matematuke. — M.: MJIEKCA, 2007.

Ilepau C.C., Ilepau b.C. CtpaHulbl pycCKOM MCTOPUHU Ha ypokax matrematuku. — M.: Ilenaroruka-
[Ipecc, 1994.

Iuuyeun JI.@. 3a ctpanunamu yyeOHuka anredpel. — M.: IIpocsemenue, 2010. A

Toiia /[oc. Kax pemats 3agauy? — M. : IlpocBemenune, 1975,-

IIpoussonos B.B. 3agaun Ha Beipoct. — M.: MUPOC, 1995,

Daproes A.B. Marematuueckue onuMIMaabl B mkoiie : 5- 11 kmaccel. — M. : Aiipuc-IIpecc, 2005.
Ouyurnoneous nis nereir. T. 11: Marematuka. — M.: ABanTa-+, 2003.

- http://www.kvant.info/ Hay4yHo-monynsipHbIid (U3UKO-MAaTEeMAaTUYECKUN JKYpPHAT I IIKOJLHUKOB M

cTyneHToB «KBaHT».
Ileuamnuvie nocoousn

1. TabGnuie! o anredpe i 7-9 KIaccos.

2. IlopTpeTsl BeIIAtOIIMXCS AesiTeNnell B 001acTH MaTEMaTUKH.

Hugpopmayuonnsvie cpeocmea

1. Komneknus MmenuapecypcoB, 2JIEeKTPOHHbIE 0a3bl 1aHHBIX.
2. lntepHer.

IKpanno-38yKoevie nocoous
BuneoduibMbl 00 BCTOpUN Pa3BUTHUSI MATEMAaTUKH, MAaTEMAaTUYECKUX HJIeHd U METO/IOB.
Texnuueckue cpeocmea o0yueHusn

. Kommbrotep.
. MynbTUME1HanpoeKTop.

OKpaH HaBECHOM.
WuTepakTrBHAs TOCKA.
Yueono-npaxmuueckoe u yueono-navopamopnoe ooopyoosanue

1. Jlocka MarHuTHasl.

. KoMmuiekT 4epTeéXHBIX MHCTPYMEHTOB (KJIACCHBIX M Pa3JaTOYHBIX): JTUHEWKA, TPAHCIIOPTUD, YTOIbHHUK

(30°, 60°), yronpuauK (45°, 45°), UUPKYIIb.
HaGops! aiis mogenupoBanust (1iBeTHasi Oymara, KapTOH, KaJlbKa, KJIei, HOKHUIIBI, TUTACTUIIUH ).


http://www.kvant.info/

CucreMa OlleHKH ILIAHMPYEMBIX Pe3VJIbTATOB

JIJ1sl OLEHKY TUTAHUPYEMBIX PE3YJIBTATOB JAHHOM IIPOrPaMMOM IPEyCMOTPEHO UCIIOJIb30BaHUE:

= BOIIPOCOB U 3aI[aHPIﬁ JUIS CaMOCTOSTCIbHOM INOATOTOBKH,

= 3aJaHuM IS MMOATOTOBKH K UTOTOBOM aTTECTAIUH;

= TECTOBBIX 3aJlaHU JUUI1 CAMOKOHTPOJIS;
Buibl KOHTPOJIS M pe3ysIbTaTOB O0yUYEHUS

1. Tekymuii KOHTPOJIb
2. Temaruueckuil KOHTPOJIb
3. HToroBbIii KOHTPOJIb

Metombl 1 HOpMBI OPTaHU3AIMH KOHTPOIIS

1. VYcrueri onpoc.
2. Mononoruueckas (popma yCTHOTO OTBETA.
3. IluceMeHHBIH OTIPOC:

a. MaremaTnueckuii TMKTaHT;

b. CamocrosrenbHas pabora;

c. KourponpHnas pabora.

Oco0eHHOCTH KOHTPOJISI ¥ OIICHKH 110 MaTeMAaTHKE.

Texyiuit KOHTPOJIb OCYIIECTBISETCS KaK B MUCbMEHHOM, TaK U B YCTHOHM (hopMe Mpu BBHIMOIHE-
HUM 33JJaHUI B TETPaAIH.

ITucbmMenHbIe pabOThI MOXHO MPOBOJUTH B BUJE TECTOBBIX WM CAMOCTOSITENbHBIX paboT Ha Oy-
Mmare Bpemst paGoTbl B 3aBUCMOCTH OT CIOXHOCTH paboTel 5-10 mimm 15-20 munyt ypoka. [Ipu
3TOM BO3MOKHO BBEJICHHE OLIEHKH «3a oOlee BIevaTaeHue OT MMCbMEHHON paboTh» (aKKypart-
HOCTb, 3CTETHKA, YUCTOTA, U T.J. ). DTa OTMETKA JOIMOJIHUTENbHAS U B *KYpPHaJl BBIHOCUTCS IO
KEJTaHUI0 peOeHKa.

HToroBelii KOHTPOJIL MPOBOAUTCA B (JOpME KOHTPOJIBbHBIX pabOT MpakTU4YecKoro Tuma. B atux
paboTax ¢ Hauaja OTAEIbHO OLIEHUBAETCS BBIOJHEHHME KaXJIOrO 3aJaHMs, a 3aT€M BBOJIUTCS
uToronas orMeTka. [Ipu 3ToM uTOroBast OTMETKa ABJISETCS HE CPEIHUM OalJIOM, a ONpeesieTcs
C YYETOM T€X BUJIOB 3a/IaHUi, KOTOPbIE JJIsl JAHHOUN pabOThI SIBJIAIOTCSI OCHOBHBIMHU.

Ouenka 0oTBETOB y4yaluxcst

OneHka — 3TO oOmpefesieHue CTENeHU YCBOEHHUS YydYalllUMHUCS 3HAHUM, YMEHMH, HaBBIKOB B
COOTBETCTBHUH C TPEOOBAaHUSMU T'OCYJAPCTBEHHOTO 00Pa30BaTEIbLHOTO CTaHAAPTA.

1. YcTHBIN OTBET OLIEHUBAETCS] OTMETKOM «5», €ClIi yJalluics:

— TOJIHO PACKpBUI COJiepKaHne MaTepuaia B 00beMe, MpelyCMOTPEHHOM MPOrpaMMoi 1
y4eOHUKOM;

— M3JI0KUJT MaTtcpual rpaMOTHBIM SA3bIKOM B onpe/:[eneHHoﬁ JIOTUYECKOU
MOCJICAOBATCIIBHOCTU, TOYHO UCIIOJIB3YS CIICHUATIbBHYIO TCPMUHOJIOTUIO U CUMBOJIUKY,



— MPaBUJILHO BBIMTOJIHUI PUCYHKH, YEPTEKHU, TpadUKH, COMYTCTBYIONINE OTBETY;

— TI0Ka3all yYMEHHE WIUIFOCTPUPOBATh TEOPETHUYCCKUE IOJIOKCHHUS KOHKPETHBIMHU
npuMepaMH, MPUMCHITh WX B HOBOW CHTyallMM IPH BBINOJHCHHH MPAKTHYECKOTO
3a/1aHUS;

— TMPOJAEMOHCTPUPOBAT YCBOCHHME paHEE M3YUYEHHBIX COIMYTCTBYIOIIUX BOIPOCOB,
c(hOpMHUPOBAHHOCTH M YCTOMYHBOCTH UCIIOJIB3YEMbBIX MPU OTBETE YMEHUI U HABBIKOB;

— OTBEYaJ CAaMOCTOATENLHO O€3 HaBOAAIIUX BOIIPOCOB YUYHTECIIA,

— BO3MOJKHBI OJHAa-ABE HETOYHOCTH ITPU OCBCIINCHHH BTOPOCTCIICHHBIX BOIIPOCOB WJIM B
PUCYHKAX, 4YEPTEKAX U T.A., KOTOPBIC YUYCHHK JICTKO UCIIPpaBUJI I10 3aMCUYaHUIO YUUTCIIA.

2. OTBeT OLIEHUBAECTCS OTMETKOM «4», €CII OH YAOBJIETBOPSET B OCHOBHOM TpeOOBAaHHIM Ha
OTMETKY «5», HO IIpU 3TOM UMEET OJIUH U3 HEJOCTATKOB!

— B U3JIOKCHHUHU JOITYHICHBI HEOOJIBIIIIE HpO6€JIBI, HC UCKAa3UBIIHEC COACPIKAHUC OTBCTA,

— AONYIWICHBI OJWH-ABA HCAOYCTA IIPpW OCBCHICHHMU OCHOBHOI'O COACPIKaHHUA OTBCTA,
HCITPABJICHHBIC IMOCJIC 3aMCUYAHUA YUUTCIIA,

— JIOMYyIIEeHb! OImKOKa uin OoJjiee JBYX HEIOUYETOB IPU OCBELIEHUU BTOPOCTEIEHHBIX
BOIIPOCOB WJIM B PHUCYHKax, 4eprekax U T.J., JIETKO HCIPABICHHBIX II0 3aMEYaHUIO
YUUTEIIA.

3. OTMeTKa «3» CTaBUTCS B CIICAYIOIINX CITydasx:

— HEMNOJIHO WJIM HEMNOCIEA0BAaTENbHO PACKPBITO COAEpXKAaHUE MaTepuana, HO MOKa3aHO
olmiee MOHMMaHUE BONPOCAa M MPOAEMOHCTPUPOBAHBI YMEHHMS, JOCTATOYHBIE IS
JAIbHENIIEro YCBOSHHS MPOrPpaMMHOT0 MaTepHara;

— HWMCIUCH 3aTPpyAHCHUSA W JOMYIICHBI OIIMOKH B OIIPECACIICHUU HOHSITHfI,
HCIIOJIb30BAaHUM CIIEIIHAIbLHOMN TCPMUHOJIOTUH, YCPTECIKAX, BBIKIIaJKaX, HCIIPABIICHHBIC
MOCJIC HECKOJIbKHUX HABOJAAIINX BOIIPOCOB YUUTCIIA,

— YYalUKCs HE CIPABUIICA C IPUMEHEHUEM TEOPUU B HOBOM CUTYALlMH IIPH BBINIOJIHEHUU
MPAKTUYECKOTO 3a/IaHusl, HO BBIMOJHUI 3aJaHus 005S3aTeIbHOTO YPOBHS CJIOKHOCTHU IO
JTaHHOH TeMe;

— [pU  3HAHUM  TEOPETUYECKOrO0  MaTrepuana  BBIBICHA  HEAOCTAaTOYHAas
c(hOpMUPOBAHHOCTh OCHOBHBIX YMEHUN U HABBIKOB.

4. OT™MeTKAa «2» CTaBUTCS B CICAYIOIUX ClIydasX:
— HC paCKPbITO OCHOBHOC COJACPKaHNC y‘-ICGHOFO Marcpurajia,

— OOHapy>XeHO HE3HaHWE WM HEMOHWMAaHHWE Yy4aliuMmcs OONbIIeH WM HauOoJbIIeH
yacTu yueOHOro MaTepuarna;

— JIOMYIIEHbl OIMOKM B OMNPENCIICHUU TOHSATUI, NPU HCIOIb30BAaHUM CHELHATbHOM
TEPMHHOJIOTHH, B PHUCYHKax, 4epTekax WM B rpaukax, B BbIKJIaJKaX, KOTOpbIE HE



HCITPABJICHBI ITOCJIC HECKOJIBKUX HABOJAIINX BOIIPOCOB YUUTCIIA.
5. OT™MeTKa «1» cTaBUTCS B ciydaec, €CJIn:

— yanleICH OTKa3aJICs OT OTBETa 0e3 00bACHEHUS IIPpUYUH.

OueHka KOHTPOJILHBIX H CAMOCTOSAITEIbHBIX MMCbMEHHBIX PadoT.
Ounenka "5" craBurcsi, eCJId YYeHUK:

e  BBHINOJHWI padoTy 6e3 OMMOOK M HEAOUYETOB B TPeOyeMOM Ha «OTIMYHO» 00BEME;
e JIOIyCTHII He OoJiee OTHOTO HeAoYeTa B TpeOyeMOM Ha «OTIHMYHO» 00beMe;
Ounenka "4" craBuUTCS, €CJIM YYE€HHK BbINOJHII PAa00Ty MOJHOCTHI0, HO IONYCTHJI B Heil:

e He Oosee 01HOM HErpyOoil OMMOKK U OHOTO HEeJo4YeTa B TpeOyeMOM Ha «OTIUYHO» 00be-
Me;
e unu He 0oJiee TpeX HeJOYETOB B TPEOYEMOM Ha «OTIMYHO» 00BEME.
Ouenka "3" cTaBUTCS, €CJIM YYeHUK NMPABWIbHO BBINOJHII He MeHee NO0JOBUHBI PadoThl

WM OIYCTHII:

He Oosiee ABYX TPyOBIX OMIMOOK B TPEOYEMOM Ha «OTJIMYHOY» 00BEME;

WM He O6osiee 0HOM Tpy0oii U 0J1HOM HerpyOoil OIMOKU U OJHOTO HEI0YEeTa;
WK He 6osiee IBYX-TpeX HerpyObIX OUINOOK;

WM OTHOW HEerpyOOi OMIMOKH U TPEX HEJT0YETOB;

WY TIPY OTCYTCTBHH OIIMOOK, HO TPH HATMYNH YETHIPEX-TISITH HEA0YETOB.
Ouenka "2" craBuTCS, €CJIM YYCHHUK:

® JIOMYCTHJI YHCJIO OMIMOOK M HEA0YETOB MPEBOCXOSIIEE HOPMY, TPU KOTOPOU MOXKET OBITh
BBLICTaBJIeHa orieHka "3";
® WJIU €CIIM PAaBUJIHLHO BBHIOIHUI MEHEE MOJIOBUHBI paOOTHI.

Kputepun BoIcTaB/IeHUSI OLICHOK 32 NPOBEPOYHbIE TECTHI.
1. Kputepun BBICTaBIIEHUS OLICHOK 3a TECT

e Bpewmst BBITIOTHEHUS pa0OThI: HA YCMOTPEHHUE YUUTEIIS.
e Omrenka «5» - 100 — 90% npaBuiabHBIX OTBETOB, «4» - 70-90%, «3» - 50-70%, «2» - me-
Hee 50% MpaBUIIbHBIX OTBETOB.

B paGouyeii nporpamMmMe npeaycMoTpPeHo 8 KOHTPOJILHBIX PadoT:

Konrtponsnas padora Ne 1 «JIuneiinbie ypaBHEHUS»

KonTponbnas padota Ne 2 «CteneHb ¢ HaTypalbHbIM ITOKa3aTEIEM»
KonTponbnas padorta Ne 3 «JlelicTBUs ¢ 0JTHOUTICHAMH U MHOTOYJICHAMH
Kontponbnas padota Ne 4 «[IpeobpazoBaHue BbIpaKEHUI

KonTponbnas padora Ne 5 «Pa3nokeHue MHOTOWIEHOB HA MHOKHUTEITN
KonTponbnas padora Ne 6 «®@ynkuuu. JInnelinas GyHKIUI»
KonTponbnas padota Ne 7 «CructeMbl TMHEHHBIX YpPaBHEHUI»



Hrtoroast koHTpOabHAs paboTa Ne§.

KP-1 «J/InneiiHoe ypaBHeHHe ¢ OIHOI NTepeMeHHOI»

1.
2.

b

Pemnre ypaBuenue: 1) 9x — 7 = 6X + 14; 2) 3(4 — 2x) + 6 = -2x + 4.

B onnom menike Ob110 B 3 pasa Gosbliie MyKd, 4eM B Jpyrom. Korja us nepBoro memika
B3sUTH 4 KT MYKH, a BO BTOPO# 100aBHIIK 2 KT, TO B MEIIKaX MYKH CTaJIO TOPOBHY.
CKOJIbKO KMJIOTPaMMOB MYKH OBLIIO B KaXKJIOM MEIIIKE CHavasa?

Pemmre ypaBuenue: 1) (12y + 18)(1,6 — 0,2y) =0; 2) 4(2x — 1) -3x = 5x — 4.

[TepBoii Opuraae Hamo OO OTpeMOHTHPOBATH 180 M goporu, a Bropoii — 160 m. Ilep-
Basi Opuraga peMoHTHpoBaia exeaHeBHoO 40 M goporu, a Bropas — 25 M. Uepe3 CKOIbKO
JTHEH 1epBoil Opuraze ocTaHeTCs OTPEMOHTUPOBATH B 3 pa3a MEHbIIE METPOB JIOPOTH,
4YeM BTOpOi?

[Ipu xakom 3HaueHUU a ypaBHeHue (2 + a)x = 10: 1) uMeeT KOpeHb, paBHBIN 5; 2) HE
MMeeT KOpHEen?

KP-2 «Crenensn ¢ HaTypaiabHbIM Noka3aresneM. Oqnowienbl. MHorowienbl. CiioxkeHue u
BbIYMTAHHE MHOTO4YJICHOB)

1.
2.
3.

oo

Haiinure 3Hauenue Belpaxkenus 1,5 ¢ 62— 2°

Ipexncrasbre B BUe crenenn Boipaxenne: 1) x°« x%; 2) X8 : x% 3) (X )%; 4) ((X )° « x?)/Ix*2,
H]%eo 3pa3y1/1Te BBIP@KCHUE B OJHOWICH cTaHxapTHoro Buga: 1) —3a’b* « 3a° « b°; 2) (-
4ah%)°.

[IpesicTaBbTe B BHJIE MHOTOWICHA CTAHIAPTHOTO BHIA BhIpakerue (5x° + 6X — 3) — (2x% —
3x —4).

Boruncinre: 1) (4%« 2°%) /32% 2 2 (2 2/3)° « (3/8)

VYrpocTuTe BRIpaKeHHE 125a6b « (-0,2a%h%>.

BwmecTo 3BE3104KHM 3aNUIINTE TAKOW MHOTOUJIEH, YTOOBI 00pa30BaJIOCh TOXKIECTBO (Sa3 —
2ab + 6b) — (*) = 4a° + 8b.

JlokaxxuTe, uTo 3HaueHue BhipakeHus (3n + 16) — (6 — 2n) kpaTHO 5 mpu 10OOM HATY-
pajJIbHOM 3HAYEHHH 1.

UssectHo, uto 2a’b® = 9. Haiiyure 3Hauenue Boipaxkenns: 1) —6a’h’; 2) 2a’b®.

KP-3 «YMHOKeHHe 0JHOUYJICHA HA MHOTOYJIeH. YMHOXKEHNE MHOT0YJIeHA HA MHOI0-
yjieH. Pa3ioskeHre MHOTOYJIEHOB HA MHOKHUTEJIN)

1.

ONoGaR~wWN

[IpencraBbTe B BUJIe MHOTOYJIEHA CTAHAAPTHOTO BU/1a BBIPAyKEHHE:

1) 3x(x® — 4x + 6); 3) (4a — 7b)(5a + 6b);

2) (x=3)2x +1);4) (y + 2)(y° +y - 8).

Pasnoxute Ha MEOXHTeH: 1) 5a° — 20ab; 2) 7x° — 14x°; 3) 3a — 3b + ax — bx.

Pemnre ypaBHeHnE 4x%—12x =0.

Yupocrtute Boipaxkenue 2a(3a—5) — (a—3)(a—7).

Pemmmre ypaBuenue: 1) (2x+9)/4 — (x-2)/6 =3; 2) 2x-3)(x +7)=(x +4)(2x - 3) + 3.
Haiinure 3HaueHue BoipaskeHus 18xy + 6x — 24y — 8, ecmu x =1 “/3, y = 0,4.
JIoKaXxuTe, 4TO 3HAYEHUE BBIPAKECHUS 16° - 8° KpaTHO 3.

Pa3znoxunre Ha MHOXKHUTENN TPEXUIIEH X2+ 8x + 15.

KP-4 «®opMyJibl COKPALLIECHHOT0 YMHOKEHHU»



1. TlpencraBbTe B BHIIE MHOTOYICHA BBIPOKEHHE:
1) (a+7)% 3) (m—6)(m + 6);
2) (3x — 4y)%; 4) (5a + 8b)(8b — 5a).
2. Paznoxxute Ha MHOXKHUTEIH:
1) a®—9; 3) 25x* — 16;
2) b? + 10b + 25; 4) 9x* — 12xy + 4y°.
Yupocrute Beipaxenue (x — 1)° — (x + 3)(x — 3).
Pemnre ypaBaenue: (2y —3)(3y + 1)+ 2(y—=5)(y+5)=2(1 — 2y)2 + Oy.
[IpencraBbTe B BUE MPOU3BEICHUS BmganceHHe (6a—7)* — (4a—2)>.
Ynpocrute Beipaxenue (a + 1)(a — 1)(@® + 1) — (9 + a®)? u HaiiauTe ero 3HaYCHUE IPH a =
1/3.
7. JlokaxuTe, 9TO BHIPAXKEHHE X° — 4X + 5 IPHHAMACT [OIOKHTEIBHBIC 3HAYCHHS [P BCEX
3HAYCHUSAX X.

ok,

KP-5 «Cymma u pasHocTh Ky00B 1BYX Bbipa:xeHuii. [IpumeHenue cnoco0oB pa3ioskeHnst
MHOI04JIeHa HA MHOKMTeJIW» (TPAaHCKPUIT 3aJaHUi)

1. Pasnoxure Ha muoxkuremn: 1) m® +27a%; 2) x® — 64xy%; 3) —3a% + 18a— 27; 4) 2ab + 10b
—2a—10; 5)a* - 16.

2. Ymupocrture Belpaxenue (2a — 1)(4a2 +2a + 1) u HaliauTe ero 3HaYeHue npu a = —1/2.

3. Pa3znoxuTe Ha MHOXKUTEIIH:

DX -y +x—y;2) 4x° —dxy +y* - 9; 3)act — ¢’ —ac’ +¢% 4) 4-m’ + 2mn - n”,

4. Pemwure ypaBHeHue: 1) 6x%—24x = 0; 2) 25x° —10x° + x = 0; 3) X2 —4x* —9x +36=0.
5. JlokaxkuTe, 4TO 3HAYCHUE BBIPAKEHUS 212 + 5% nenures Haneno Ha 21.
6. W3BectHO, uTO a +b =5, ab = 2. Haliaure 3HaueHue BeIpakeHus (a — b)2.

KP-6 «®ynkuumn»

1. ®ynkuus 3anana popmynoit y = -2x + 7. Onpenenure:
1) 3HaueHue QpyHKLINHU, €CIIM 3HAYCHHE apryMEHTa PaBHO 6;
2) 3HaUeHHEe apryMeHTa, IpU KOTOPOM 3HaueHHe QyHKIHUU paBHO —9;
3) npoxoauT ju rpaduk GpyHkimu depes Touky A(—4; 15).
2. Tlocrpoiite rpaduk ¢pyHkuuu y = 3x — 2. Ilonb3ysce rpadpukom, HaluTe:
1) 3HaueHue QPyHKLINHU, €CIIM 3HAYCHHE apryMEHTa PaBHO 2;
2) 3HaYeHUE apryMeHTa, IPH KOTOPOM 3HaueHue (PyHKIMH PaBHO —5.
3. He BbImomHsSA MOCTPOCHUS, HAWAUTE KOOPMHATHI TOUYEK TepecedeHns rpaduka GyHKINN
y = 0,5x — 3 ¢ ocsiMM KOOpIMHAT.
[Tpu xakom 3HaueHuu k rpapuk GpyHkuuu y = kx — 6 mpoxoaut uepe3 Touxky A(—2; 20)?
[Toctpoiite rpaduk GyHKIUU: Y =
{-2x, ecmu x <2,
{4, ecmu x > 2.

ok~

KP-7 «Cucrema JIMHEHHBIX yPaBHEHHUI € ABYMsl IlepeMEHHBIMU»

1. PemuTe METOAOM MOJICTAHOBKHU CUCTEMY YpaBHEHHI
{x-3y=4§,
{2x —y=6.



Pemnre METOAOM CII05KEHUS CUCTEMY YPABHEHUN
{4x — 5y =-83,
{2x + 5y =1209.
Pemure rpaduuecku cucreMy ypaBHeHHH
{x-y=5,
{x+2y=-1
W3 nByx cén, paccTositHuE MEXKy KOTOPhIMU paBHO 20 KM, OZTHOBPEMEHHO BBILLUIM Ha-
BCTpeUy IpYr ApYry JBa IEIIeX0Ja U BCTPETHINCH Yepe3 2 4 MOCie Hayalla ABUKCHHUS.
Haiigure ckopocTh Ka)a0ro Nemexo/1a, €Cau U3BECTHO, YTO NEPBbIN NEIIEX0]] IPOXOAUT
3a 4 4 Ha 12 kM Ooibiie, YeMm BTOpOii 3a 3 4.
Pemnre cucreMy ypaBHEHMIA:
1) {7x +5y=19,
{4x-3y=15;
2) {3x—-2y=6,
{ 12x — 8y = 20.
IIpu kaKoM 3HaYEHUU @ CUCTEMA YPABHEHUU
{4x+7y =6,
{ax— 14y =-12

Hrorosas padora

N

Ynupoctute BelpaskeHue (4x — 3y)2 —(2x +y)(3x — 5y).

Pasnoxute Ha MEOKHTETH: 1) 25%°Y — 4xy”: 2) 45 — 30a + 5a°,

I'paduk Gpyukimu y = kx + b nepecekaet ocu koopaunat B Toukax A (0; 4) u B (-2; 0).
Haiinure 3Hauenus K u b.

Pemmre cucremy ypaBHEHUH

{ 4x +y=-10,

{ 5x — 2y =-109.

HaiinuTe yeTbipe mocie0BaTeIbHBIX HATypabHBIX YUCIIA TAKHUX, YTO TIPOU3BEICHHIE
TPEThEro M YeTBEPTOTO U3 ITUX Uucell Ha 34 Gosblie MPOU3BEIeHHUS IEPBOTO U BTOPOTO.
Pemmte ypasrenue x° + y* + 10x + 6y + 34 = 0.
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