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[TosicnuTenbHas 3anucka «Anredpa 7-9 kimacey.

Pabouas mporpamma yuebHoOro npenmera «Airedpa’- 9» cocraBieHa HA OCHOBAaHHH CIICAYIOIINX
HOPMAaTHUBHO-IIPABOBBIX IOKYMEHTOB:

1. ®enepanbublii 3akoH 0T 29.12.2012 Ne273-@3 «O06 obpazoBanuu B Poccuiickoit deneparmm»

2 IlpumepHO M aBTOPCKOM IpOrpaMMbl OCHOBHOIO  0o0miero oOpa3oBaHUS IO MaTeMaTHKe
[Iporpammer.  Anrebpa. 7-9 kmaccel. ( aBT.- coct. M.M. 3ybapea, A.I', MopakoBuu. — M.:
Mmnuemo3suna, 2011

[enu u 3agaun n3yyeHue anreopsl B 7-9 kiaccax :

1.OBnageHne CUCTEMOM MaTeMaTUYEeCKUX 3HAHUKW UM YMEHH, HEOOXOIUMBIX JUIsl MPHUMEHEHUS B
NPaKTHYECKOH NEeSITeNbHOCTH, H3YYEeHHSI CMEKHBIX AUCIMIUINH, TPOIOJDKEHHS 00pa30BaHus;

2 .MHTenexTyanbsHOE pa3BUTHE, (POPMUPOBAHKE KAUECTB JTMYHOCTH, HEOOXOAUMBIX UEJIOBEKY VIS
HOJTHOLIEHHOM JKM3HU B COBPEMEHHOM OOILECTBE, SICHOCTh M TOYHOCTH MBICIH, WHTYHIUS,
JOTUYECKOE MBIIUICHHE, D3JEMEHThl alJTOPUTMUYECKOW  KYJIBTYpbI, IPOCTPAHCTBEHHBIX
Ipe/ICTaBICHUH, CHOCOOHOCTH K MPEOIOJICHUIO TPYAHOCTEH;

3.dopmupoBaHKe MPEACTABICHUH 00 MIESIX U METOJaX MAaTeMaTHKHU KaK YHUBEPCAJIBHOTO S3bIKA
HAayKH{ U TEXHUKH, CPEJICTBA MOJICJINPOBAHUS SIBICHUI U IIPOLIECCOB;

4.BocriuTanue KyJabTypbl JIMYHOCTH, OTHOLICHHWE K MaTeMaTHKE KakK K YacTH OOIIeYeI0BEUECKON
KyJIbTYPBI, IOHUMaHHE 3HAYMMOCTH MAaTEMaTHUKHU JJIsI HAYYHO — TEXHUYECKOT 0 IIporpecca.

Kypc, crpouTcs Ha HMHAYKTHBHOW OCHOBE C IPHUBJICYCHHUEM DIIEMEHTOB JEAYKTHBHBIX
paccyxneHuid. TeopeTudyecknii MaTepuasl U3JaracTcsi Ha MHTYUTHBHOM YPOBHE, MaT€MaTHYECKHE
METOJIbI ¥ 3aKOHBI (POPMYIUPYIOTCS B BHJE MTPABUIL

B xone m3ydeHus kypca y ydammuxcst GOpMHpYeTCs MaTeMaTH4YeCKMH amnmapar Uil PelIeHUs
3a7a4 W3 Pa3HBIX Pa3JeNoB MAaTEMaTHKH, (OPMUPYETCS YMEHHE MOJIb30BaThCS aIrOPHUTMaMH,
IIKOJIPHUKKM IOJTYy4YaloT KOHKPETHbIE 3HaHUSA O (DyHKIMHM, KaKk BaKHEWIIeH MaTeMaTHYeCKOil
MOJIEJIH /7Sl OIIMCAHUS ¥ UCCIIEJOBAaHMs pa3HOOOPa3HBIX mpoueccoB. M3ydenue sToro marepuana
CHOCOOCTBYET Pa3BUTHIO Yy y4alllUXCs YMEHHUS HCIOJIb30BaTh PA3IMYHbIE S3bIKM MaTEeMAaTUKU
(croBecHbIN, CUMBOJIMYECKUM, TpaduyecKuii).

MecTo yueOHOro mpeamera B y4eOHOM ILIaHe

Ha wu3yuenue anreOpsl Ha 0a3oBOM ypoBHe coriacHo DenepanbHOMy Oa3ucHOMY IUlaHy B 7-9
kiaccax orBoautcs 306 gacos, mo 102 vaca B rox (3 yaca B HEZICNIO) B KaXJIOM Kjlacce, B 7Kiacce
MPOBOAUTCS 7 KOHTPOJBHBIX paboT, B 8 kiacce 9 KOHTPONBHBIX padoT, B 9 kinacce 6 KOHTPOIBHBIX
pabot . Bce pabotsl TemaTtudeckue . B 9 kiacce Ha UTOroBO€ MOBTOPEHHE B KOHIIE TO/1a OTBEICHO
18 gacos;

Meta npeaMeTHbIE CBSI3H Y4e0OHOI0 MpeaMeTa

Merta mpeaMeT BEICTPaMBAETCs BOKPYT KAaKOW-TO MBICIHTEIBHOHN IESTEITFHOCTH OPraHN30BAaHHOCTH.
B kauecTBe Takoi MBICIMTENBHON JEATEIBHOCTH OPraHU30BaHHOCTH MOTYT OBITh 3HaHMS, 3HAK,
npobiieMa, 3a7ada, CMbICH, KaTeropus... Bce oHM MMEIOT JesATeNbHbIN, a TOTOMY YHUBEpPCaIbHBIN
MeTa MPEeIMETHBIH xapakTep. Ha Ux ocHOBE MOTYT OBITh BBHICTPOCHBI Y4eOHBIE TIPEAMETHI HOBOTO
TUIIA METa MPEIMETHI.

HeoOxoquMo oO4eHp Xopollee 3HAaHWE MaTepHala TPAJUIHOHHBIX Yy4YEOHBIX IPEIMETOB.
CoOcTBEeHHO, 3TO M TIO3BOJSIET TPAaMOTHO I€PEOPraHU30BaTh Y4YEOHBIM Marepuan BOKpYT
JeSITeTTHbHBIX €ANHUI] CO/ICPIKAHMSL.

OpueHTanus Ha pa3BUTHE y IIKOJIBHUKOB 0a30BBIX CIIOCOOHOCTEH.

MHuoroo6pasue MeToau4eckux (GopM MU NPUEMOB, MO3BOJISIIOIIMX B pa3bl MHTEHCU(PHUIIUPOBATH
paboTy Ha ypoke.

1)YMeHne camMOCTOSTENBHO TUTAHMPOBATh AJTBTEPHATHBHBIE IYTH JOCTHKEHUS IIeJeH, OCO3HAHHO
BbIOMpaTh Hanbosee H3PPeKTUBHBIE CITOCOOBI pelIeH s YUeOHbIX U MO3HABATEIbHBIX 33/1a4;
2)YMeHue OCyLIEeCTBIATh KOHTPOJb MO pe3yjiabTaTy M MO crnocoOy JeHCTBUS Ha YpOBHE
NIPOM3BOJILHOTO BHUMAHUS 1 BHOCHTH HEOOXOTUMBIE KOPPEKTUBBL

3)YMeHue afieKBaTHO OIICHWBATh MPABUIBLHOCTh MJIM OUIMOOYHOCTH BBINOJIHEHHS yuyeOHOM 3a1auu,
e€ 00BEKTUBHYIO TPYIHOCTb U COOCTBEHHBIE BOZMOKHOCTH €€ PELICHNUS;



4) Oco3HaHHOE BIAJICHUE JIOTUUYECKUMHU JCHCTBUSAMH OIPEICICHUS TOHATHH, 0000IIeHMUS,
YCTAQHOBJICHHE AHAJOTHH, KJIACCH(HUKAIIMA HA OCHOBE CAMOCTOSITEILHOIO BBHIOOpPA OCHOBAHUU WU
KPUTEPHEB, YCTAHOBJIECHUS POJOBUTBIX CBA3CH;

5) YMmeHue ycraHaBiIMBaTh NPUYMHHO — CJIEICTBEHHBIE CBSI3H, CTPOUTH JIOTUYECKUE PACCYXACHUE,
YMO3aK/II04YeHNE (MHAYKTUBHOE, IEAYKTUBHOE U 110 AaHAJIOTUH) U BBIBOJIBI;

6) YMeHue cozaBarh, IPUMEHATh U IPE0OPa30BhIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA, MOJIEIN
¥ CXEMBI JIJIs peIIeHHs YIeOHbIX U MO3HABATEIbHBIX 3a/1a4;

7) YMeHue opraHu3oBbIBaTh y4€OHOE COTPYJHUUYECTBO U COBMECTHYIO AEATENBHOCTD C YUUTEIEM U
CBEPCTHHKAMHM: ONPEIEINATh IeNU, paclpeaAesaTh QYHKIUU U POJIM YYACTHHKOB, OOIIHME CIOCOOBI
paboThl; yMeHHe paboTaTh B IpyIIe: HaXOAUTh OOIee pelIeHHe U paspeliarb KOH(IMKTHI Ha
OCHOBE COTJIaCOBaHMS NO3MLIMKA W y4€Ta MHTEPECOB; CIymlaTh NHapTHEpa; (OpMYIHPOBATH,
apryMeHTHPOBATh U OTCTaUBaTh CBOE MHEHHUE;

8) dopMupoBaHUE U pa3BUTHE YUEOHOW M OOIIE MOJIB30BATEIBCKOW KOMIETEHTHOCTH B 00JIaCTH
UCIIOJIb30BaHUs MH()OPMAIIMOHHO — KOMMYHHUKAIMOHHBIX TexHosoruil (MKT — komnereHTHOCTH);
9)IlepBoHauasibHOE, MPEICTABICHHUS 00 MAEAX U O METOJAaX MAaTeMaTHKH Kak 00 yHUBEpCAJIbHOM
A3BbIKE HAYKU U TEXHUKHU, O CPEJCTBE MOJCIMPOBAHMUS SIBJICHUN U MPOLIECCOB;

10) YMmeHue BHICTh MaTE€MaTHYECKYIO 3aJjadyy B KOHTEKCTE NPOOJIEMHOM CUTyallMM B JIPYIHX
JUCLUILIMHAX, B OKPYKaIOIIeH KU3HU;

11) YMmeHue HaxoIuTh B PA3IMYHBIX MCTOUYHUKAX HHGOpPMALHIO, HEOOXOIUMYIO AJS peIleHUs
MaTeMaTHYeCKUX MNpoOJeM, W TPEACTaBIATh €€ B MOHATHOW (opMe; NMPUHUMATH DELICHHE B
YCIIOBUAX HEMOJHON M N30BITOYHON, TOYHOM U BEPOSITHOCTHOW MH(pOpPMALINY;

12) VYmeHue noHMMarh M HCHOJIb30BaTh MaTEMaTHYECKHE CpEACTBA HAIJSIHOCTU (PUCYHKH,
YepTeKH, CXeMbI U Jp.) Ui WIIOCTPALMU, HHTEPIIPETALUH, apTyMEHTALINY;

13) YMeHue BbIIBUraTh TMIIOTE3bI IPHU PEIICHUU YYEOHBIX 3a/1a4 U MOHMMATh HEOOXOJIUMOCTb UX
IPOBEPKU;

14) YMeHue npuMeHsATh MHIYKTUBHBIC U AETYKTHUBHbBIE CIIOCOOBI pacCyX/I€HUH, BUJIETh pa3IuyHble
CTpaTeruy pelieHus 3aay;

15) IloHMmaHue CYIIHOCTM  alrOPUTMHUYECKUX TPEANUCaHMA M yMEHHEe JecTBOBaTh B
COOTBETCTBUHU C MPEAJI0KEHHBIM aJITOPUTMOM;

16) YMeHue camMOCTOSTENIBHO CTAaBUTh L€JIM, BBIOMPATh M CO3AaBATh AITOPUTMBI JUIS PEIICHUS
y4eOHBIX MaTeMaTUYECKUX MPoOIeM;

17) YMeHue IUIaHUPOBaTb U OCYLIECTBIATH JIEATENBLHOCTh, HANPABICHHYIO Ha pELICHHE 3a7a4y
HCCJIEZIOBATEIBCKOTO XapaKTepa;

YuéT ocobeHHoCTel yyammxcsi 7-9kaaccos.

B 7- 9 xnacce kpu3nuc UASHTUYHOCTH UCHBITHIBAIOT YK€ MOYTH BCe yuamuecss — npumMepHo 90%.
CTpGMJ’IeHI/Ie K HAapYHWCHUIO COIMAIIBHBIX HOPM IEPEPACTAaCT B HEraTUBHU3M — COIIPOTHUBJIICHUC
TpeOOBaHUSIM B3POCIBIX, YNPSIMCTBO, >KEJIaHWE CJenarh Bce Haobopor. B Ttakoil cutyanuu
HOJPOCTOK MOKET HEraTUBHO pearupoBaTh Ha MPOCKOBI CTApIINX, Ha Bce OTBeYaTh ciioBoM «Her».
Kaxk cneactBue kpusuca, y HoJApOCTKOB TMOSBIISETCS HEYCTOMYMBAsT CAMOOIICHKA, YTO MOOYXKAaeT UX
arpeccuBHO OTCTaMBaTh COOCTBEHHOE MHEHHUE, YTBEPKIAThCs 3a CUET CBEpCTHUKOB. [loBbImIaeTcs
3aBHCUMOCTh OT BHEIIHEHW OIEHKH, 0OCOOEHHO OT omeHKH pebdsT. Ha ocHoBe (QU3MOIOTHUYECKUX
U3MEHEHUH y TOJAPOCTKOB  pPE3KUl  MOABEM  CHJI  MOXKET coderarbcs ¢ oOImei
HEypaBHOBEIIEHHOCTHIO. [loaTOMyY sHEprus pacrpaunBaercsa Hed)PekTHBHO. BO3MOXKHO CHUXKEHUE
paboTocrnocoOHOCTH. BHemHe 3To MposBIseTcs Kak «IOAPOCTKOBAs JIEHb», HEBHUMATEIbHOCTb,
HEYMEHHE COCPEIOTOYUTHCSI. MBICIUTENBHBIE TPOIECCHl B 3TOM BO3pAacTe OCYIIECTBIISIOTCS
ObicTpee, yeM panbiie. [l UX mojjaepkaHus TpeOyeTcs XOpOUIMi YpOBEHb DPa3BUTHS peuw,
yYMEHHUE JaBaTh Pa3BEpPHYTHIE YCTHBIE OTBETHl. B NMPOTUBHOM ciy4ae IIKOJBHUKU HCIBITHIBAIOT
TPYAHOCTH IPHU OTBETAX Yy JOCKHU, MHOI/Ja OTKA3bIBAIOTCA OT HUX. OTHoIIeHne K neaarory u €ro
OpeMeTy B 3TOM BO3pacTe CIMTHI BOEIWHO. YUYEHHMKY HPaBUTCA TOT YPOK, KOTOPBIA BeleT
nmpernoaaBareliib, CyMeBIHI/Iﬁ BOWTH ¢ HUM B KOHTAKT. MO>XKHO OTMETHUTH CICAYIOIIUEC IPOTUBOPECUYNA
B Pa3BUTUU JIMYHOCTU CTAPIIUX MOIPOCTKOB.



IlepBoe mpoTHMBOpeuHMEe - MEXIy HCKIIOYMTEIBHONH C KOHLIEHTPUPOBAHHOCTBIO IOJPOCTKA Ha
COOCTBEHHOM JTMYHOCTH U HACYIIHOW MOTPEOHOCTHIO B OOIIEHUH CO CBEPCTHUKAMH.

Bropoe nporuBopeune - MEXIy NPUTI3aHUEM IOJPOCTKOB HA B3POCIOCTh, CAMOCTOSATENILHOCTh U
MaTepUaibHOW U AIMOLMOHAIBHON 3aBUCUMOCTBIO OT B3POCIIbIX, OTCYTCTBUEM KMU3HEHHOIO OIbITA.
CocpenoTo4eHHOCTh Ha cebe, CBOMX MpOoOJeMax BBIPAXKAETCS B TOM, YTO JUIS (POPMHUPYIOLIETOCS
YeJI0BEKa YpEe3BbIUAiHO Ba)KHO BHUMAaHME OKPYXAIOIIUX K €ro JMYHOCTH, UX HEPaBHOIYLIHOE
OTHOILICHHUE K JTOCTHXKEHUSAM U ynadam. [loHnmanus, on1o0OpeHus, BOCXUIIEHUS UIIET MOAPOCTOK Y
Ipy3eil u poauteneil. DMOIMOHAIbHAs 3aBUCUMOCTb OT B3POCIBIX HaXOAUT CBOE BBIpRXKEHUE B
XKaKze TITyO0OKOTr0o HOHUMAaHUS POAUTEISIMU, B3POCIIBIMH.

AxTyanbHble (HO HEOCO3HAaBaeéMbleé CaMHMMU MOJIPOCTKAMM) HOTPEOHOCTH BCTYHNAKOT B
OPOTHBOPEYHE C  palMOHAIBHO CHOPMYJIMPOBAHHBIMH  LEISIMH  pa3BUTUA.  [loapocTku
CaMOCTOSITEJIbHO HE MOT'YT OCO3HAaTh CBOU ITOTPEOHOCTH HA PALIMOHAIBHOM YPOBHE: OCYLIECTBIIATh
peduiekcuto, aHanu3 «S» UM MemiaeT He3peslocTh COOCTBeHHOW nuuHOocTH. Ho 3THM moTpebHOCTH
IPUCYTCTBYIOT B CTPYKTYpE JINYHOCTH, CYIIECTBEHHO BIIMAS Ha ITOBEICHUE U 00pa3 KHU3HHU.

Takum 00pa3zoM, MOAPOCTKU OYEHb HYXKAAIOTCA B OOILEHUU C APY3bsIMH, B JIIOOBU U IMOHUMaHUHU
ponuTenen, OJIM3KUX JI0AEH, BO BHUMaHUM OKPY’KAIOLIUX JIOAeH K ce0e, B CaMOIIO3HAHUH.

WX OCHOBHBIMH OCOOCHHOCTSMU MOKHO CUYHUTATh CJEAYIOLIMe:  KOHLEHTPUPOBAHHOCTh Ha
COOCTBEHHOM JIMYHOCTHU, CTPEMJIEHUE K CAMOCTOSITEIbHOCTH, HE3aBUCUMOCTH, B3aUMOOTHOILLIEHUSIM
C MPOTUBOIIOJIOKHBIM TI0JIOM.

[TompocTok He MBICTUT ce0si BHE OOIIEHHS CO CBEPCTHUKAMHU, ApYy3bsiMH. Jpyx0a 3HAUHT JUIS HETO
MHOIO€: OHa IO3BOJSIET MOMEPUThCS cwilaMu ((U3NYECKMMU M JYyXOBHBIMH) C PaBHbIMH ceOe,
OLICHUTh ce€0s W JApYrux, OILYTUTh CBOK HMHAMBHIYyalbHOCTh. IlompocTok, kKak B 3epkaio,
CMOTPHUTCS B OLICHKY 3HAUUMBIX JII0JIel, KOppEKTUpPYeT mnpeacraBieHue o cede. [ToaTtoMmy onenka u
MOJIOKUTENNbHASL AMOLIMOHAJIbHASA TOJEPKKA POJIUTENEH, IEJaroroB MNpUOOpeTaroT [Uisl HEro
NEPBOCTENICHHOE 3HAYCHHUE.

PaccMOTprM OCHOBHBIE OTJIMYHS CTAPIIEro MOAPOCTKOBOIO BO3pacTa OT MJIaILIETo.

B 9-m kiacce pemaercs Bompoc O AalibHEHIIEW U3HU: YTO JeJaTh - NPOAOKUTH oOydeHue B
IKoJe, MOWTH B yuwiuie uiau padorars? Ilo cymecTBy, OoT cTapiiero HmoJpocTka OOILIeCTBO
TpeOyeT nmpodeccnoHaIbHOTO CaMOOIIpeAeNIeH s, XOTsI U IepBoHavyanbHOro. [Ipu aTom noapocTok
JIOJDKEH pa3o0paTbcss B COOCTBEHHBIX CIIOCOOHOCTAX M CKJIOHHOCTSIX, MMETh NPEACTaBICHUE O
Oynymeil mpodeccur M KOHKPETHBIX CHOCO0axX TOCTHXKEHUS MPOGEeCCHOHAIBHOTO MAacTepCcTBa B
n30paHHOM 001acTH.

OpnHako najexko He BCE€ CTaplUIMe MOAPOCTKH K KOHIy oOydeHHs B 9-M Kjlacce MOryT BbIOpaTh
npodeccruio M CBSI3aHHBIM C HEI JanbHEHIIMN NMyTh O0ydeHHs. MHOrMe M3 HUX TPEBOXKHBHI,
SMOLMOHAIBHO HAIIPSKEHBI M 00ATCS JII000r0 BBIOOpA.

B 310 Bpems ycunuBaeTcs 3HAUMMOCTh COOCTBEHHBIX LIEHHOCTEH, XOTs JNEBATUKIACCHUKH €Il BO
MHOIOM IIOJIBEP’KEHbI BHELIHMM BJIMSHHMSAM. B CBA3M ¢ pa3BUTHEM CaMOCO3HAHMS YCIOKHSAETCS
OTHoLIeHHE K cebe. Ecnu paHplie MOAPOCTKU CyauiId O cebe KaTeropuyHo, MpSMOJIMHENHO, TO
Ternepb OHU JIENA0T 3T0 00JIee TOHKO.

B 8-9x kmaccax BoO3pacTaer TpPEBOKHOCTh, CBs3aHHas ¢ camooleHkou. [lompocTku wyare
BOCIIPUHHUMAIOT ~ OTHOCUTENIBHO HEWTPAJbHBIE CUTyallUM KaK COAepXkallue Yrposy HX
IpEJICTaBICHUSIM O cebe M M3-3a 3TOro MepeXHBAIOT CTpax, CUIbHOE BoJHEHHe. [loBblleHue
TaKOIr'0 pojJia TPEBOKHOCTH BBI3BAHO TaK K€ U TEM, UTO BIEPEAM Y AEBITHKIACCHUKOB 3K3aMEHBI,
ot0op B 10-i1 k11acc u, BO3MOXKHO, Ha4aJi0 HOBOT'O JKU3HEHHOT'O MyTH.

Oco0eHHOCTH OpPraHu3alun Y4eOHOr 0 nmpouecca

B coBpemeHHOl 1IKOJ€ OCHOBHAs opMa oOydyeHus - ypok. Bce ypoku MOXXHO pa3feiuTh Ha TPU
TPYIIIBL: YPOK O3HAKOMJICHHUS, YPOK 3aKPEIUICHUSI U YPOK MPOBEPKH 3HAHWUN, YMEHHH U HaBBIKOB.
Ha ypoke o3HaKOMJIEHHS C HOBBIM MaTepHajla MOJKHO HCIIOJIB30BaTh Takue (HPOPMBI OpPraHU3ALUH
yueOHOo#l paloThl: jekuus, Oecena, jabopaTopHas paboTa, KOHPEpEeHIHs, TPAJAULMOHHBIA YPOK.
VYPpok 3aKperuieHuss MOXKET BKIIIOYaTh Takue (OPMBI KaK: CEMHHApP, NMPAKTUKYM, KOHCYIbTAIlHS,
nabopaTtopHasi paboTa, KOH(epeHLUs, YPOK KIIOYEBBIX 33j1a4, paboTa B Mapax IMOCTOSHHOTO U
CMeIIeHHOTo cocTaBa. Ha ypokax mpoBepKH 3HAHWH BO3MOYKHA OPTaHM3AIMsS CaMOCTOSTEIHbHON



paboThl, ypoka - 3au€Ta, KOHTPOJIBHON pabOThI, cOOECcEeI0OBaHUS, BUKTOPUHBI, UTPHI U T.1I.. BIOOp
¢opM 3aBUCHT W OT TEMBl ypOKa, WU OT YPOBHS MOATOTOBJIEHHOCTH YYalIUXCS, U OT o0bema
M3y4aeMOro MarepHualia, ero HOBHU3HBI, TpyAHOCTH. [loaTomy monbupaTh Gopmbl HYXKHO OYEHB
THIATEIBHO.

Hekotopble KOHKpeTHbIE (DOpPMBI OpraHU3alMM Y4eOHOIO Ipollecca, MPUMEHsSEMbIe Ha ypoKax
MaTeMaTHKH.

Jlexuus - caMblil TPYAHBIN BUA YpOKa Jaxke JUIsl ONBITHOrO yuutend. C OqHONH CTOPOHBI, YUUTEIb
JIOJDKEH OBITh OJecTAIUM JIeKTopoM. JIeknnonHas Gopma oOydeHus Ta€T MOJ0KUTEIbHBIN 2P HEeKT
B TEX CIy4asx KOrja:

*00bEM TEOPETUUECKOI0 MaTepuasa BeJIUK, a 3aJ1a4 K HeMYy He JJOCTaTOYHO;

*00JIpIIIas YacTh MaTepualla HOCHT BCIOMOTATEIbHBIA XapaKkTep M HeoOs3aTesbHa JUIsl YCBOCHHS
BCEMU yYallUMHCS;

*paHee N3Y4YEHHOTO HE JIOCTATOYHO /ISl OpraHu3alii 0OyueHHs B aKTUBHOM PEKUME, T.€. TeMa IS
yyalxcs sBIsSeTCs HIOYTH COBCEM HOBOM;

CeMuHap damie BCEro UCHONB3YeTCS I PAcCMOTPEHHsI JIOMOJHUTENBHOTO MaTepuana,
BOCIIPOM3BEICHHE KOTOPOTO KAKIbIM YYCHHKOM He TpeOyeTcsi, HO OT/AEIbHBIE MOMEHTHI, BEIBOJIBI U
dakThl BechbMa MOJE3HBI U Jake HeoOXxoauMmbl. Ha cemuHape paccMaTpHUBAarOTCS MCTOPUYECKHE
(baxkThl M MpaKTHYECKHE MPUIIOKECHUS M3y4aeMoro marepuaia. B omHO# Teme TpyIHO M eaBa JH
HY)KHO TPOBOJUTH OoOJiee OJHOTO CeMHHapa, TaK KaKk OH CBSI3aH C JJIMTENBHOM M CephE3HOM
noAroroBkoi. CeMHHaphl YMECTHBI, KOI/Ia IOCJ€ HECKOJbKHUX YPOKOB B KJacce HaMETHJIOCh
paccioeHre Mo YpoBHSAM. B Xone MOATOTOBKM K CEMHHApy YYEHHMKH MpPUOOPETArOT HAaBBIKH
NPOBEICHUS] HAYYHOTO HCCIEIOBAHUSA U €ro OQOPMIICHHS, ydaTcsl 3aIIMIIATh CBOM YOEKICHUS,
pelieH3upoBaTh BLICTYIIEHUs ToBapulleil. Ha cemunape couertaercst ¢popma Oecenpl U AUCKYCCUU
yUYaIIUXCS C IEeIbI0 YriyOlIeHns M COBEPIICHCTBOBAHUS 3HAHHA.

Koncynpramus. Llens e€ mpoBeaeHuss - HAayduTh HIKOJBHHKA 3aTyMBIBATHCS HAJA TPOOIEMOI,
VSCHATh KaKWe BO3HUKAIOT 3aTPyIHEHHUs MpH 3HAKOMCTBE C OMNpENCNEHHOM TeMoil; a s
pa3pemtieHns 3TUX 3aTPyIHEHHH - c(hOPMYIHPOBATH BOIPOCH, HA KOTOPBIE OH XOTEN OBl MOTYyYHUTh
oTBeT. B camoMm Havase mpoBeseHusl KOHCYIbTAllMH MOXKHO IIOMOTaTh y4eHHKaM, (hOpMyIHpOBaTh
Bompochl. K KaxIoil KOHCYIBTAllMM MOXXHO TMPEIOKHUTh YYEeHHKaM TOTOBHUTH KapTOUKH C
BONPOCAMH U 3a/IaHUSIMHU.

CobGecenoBanue. OCHOBHOW METOJl - MHAMBHUIyaIbHasi Oecefia, MO3BOJISAIONIAS BBHISICHUTh YPOBEHD
YCBOCHHUS 3HAHU, YMEHUN U HABBIKOB yUaIIUXCS.

CamocrostenpHass pabota ¢ KHUToW. [lmaHuWpys ypok, y4HWTeNb BBIACISET TE paslelibl MU
BOIIPOCHI, KOTOPbIE YYEHUKH OYAYT CaMOCTOATENbHO U3ydaTh B KHUTE. DOpMBI OpraHu3aluy 3ToH
paboThI ClIeAYIOIIME: YTEHHE U BbIJICJIEHUE OCHOBHBIX MOMEHTOB M IJIaBHOM MbICIH B Tekcte. [lpu
paboTe ¢ KHUToi MOTYT OBITh NCIIOJIB30BAHBI CIETYIONINE TPHEMBI:

*CpaBHEHHE HOBBIX 3HAHHI CO CTapBIMU;

*BBIZICTICHHE HETIOHATHBIX MECT B TEKCTE;

*IIOCTaHOBKA BOIIPOCOB K TEKCTY M OTBETHI HA HUX;

*BBIZICTICHHE TJIABHON MBICITH;

*COCTaBJICHHE TJIaHA, KOHCIIEKTA.

Bcemy atomy crnenyer yuuthes M Ha ypoke. Eciiu Tema mo3BoJISIeT, YUMTENb MOXKET HMCIOJIb30BaTh
9T0. YMEHHE MOJb30BaThCs JUTEPATypoil He OOXOIUMO JUIs MOATOTOBKH K JIEKIMH, CEMHHApY,
KOH(EpeHIIHNH.

CamocTosTenbHas paboTa Ha YpOKe MOKET HOCUTh 00y4aroIlui U MpoBepouHblid xapakrep. OnHa
U3 OCHOBHBIX 33/1a4 YUUTEJs MPU 3TOM, BOBPEMsI 3aMETUTh U MOJAJIEPKATh CKIOHHOCTh YUEHHKA K
TBOPYECKOMY BOCHPUSTHIO Y4eOHOTO MaTepuala M €ro >KeJaHHE CAMOCTOSITEIBbHO IMPEOJ0JIETh
BO3HUKIIINE TPYJTHOCTH.

JomamHsss pabota uMeeT OrpoOMHOE 3HayeHHEe. IJTO ECTECTBEHHOE MPOJOJKEHHE YpOKa.
JlomaiiHee 3agaHue MoApasfenseTcs Ha MUCbMEHHOE M ycTHoe. K yCTHBIM OTHOCHTCSI yCBOGHHE
NpaBWJI, TIOBTOPEHUE MPOMJIEHHOTO MaTepuaia, K NMAChMEHHBIM - PEUICHHE MPUMEPOB W 3aad,
COCTaBJIEHUE OJIOK-CXeM, KOHCHEKTOB. OpMbI M METO/Abl OpraHu3allMM JOMAlIHUX 3aJaHui



Pa3sHbIC, 3aBUCAT OHHU OT KjacCa, OT TEMbI, OT CaMOI'0 XapaKTEpa SaI[aHHﬁ. ,HOMaH_IHI/Ie 3aaHuA
JOJIXKHBI OBITh MMpaBHUJIBHO JO3UPOBAHBI.

Mertobl 00ydeHUS:

CJIOBECHBIE, HaIJISIIHbIE, TPAKTUYECKHUE;

POOJIEMHBIN, YaCTHYHO-TTOMCKOBBIN, O0OBSICHUTEIHHO - WILTIOCTPATUBHBIN;
AHATUTUYCCKUH, CHHTETUYCCKHIA; CPAaBHUTEIIbHBIN, 00001A0NTNi, KIIaCCU(DUKAITMOHHBIN.

CpeacrBa 00yueHuss MAaTeMATHKE

HarnsgHocTts B mpenogaBaHuy MaTeMaTHUKU. Mojienu U TaOIHLIbL.

OOneryeHre BOCHPUATHS M YCBOCHHS YyYalIUMHCS MAaTEMaTHUYECKUX 3HAHUH MOXET OBITh
JIOCTUTHYTO Pa3yMHBIM HCIIOJIb30BAHUEM PA3IUYHBIX CPEICTB U MOCOOUN HATIISIAHOCTH - MOJENEH,
TaOJIUII, YepTeKEH U PUCYHKOB, ¢ ToMoIIbio KT

Hactennble TabmuIbl O MaTeMaTUKE HCIOIB3YIOTCS I PELICHHs Pa3IMYHBIX TUAAKTHUECKUX
3a/1a4, HO OCHOBHAsl UX OCOOEHHOCTH - BO3MOXHOCTh PAa3MEIECHUS HA CTEHAaX KJIACCHOW KOMHAThI
Ha JUIMUTEThbHOE BpeMs. MHOroKpaTHOe HUX UCIOJIb30BaHUE obecreunBaeT Oolee TIIIyboKoe
3allOMHUHAHUE COJIEPIKALLErocsl B HUX MaTepualia, ¢ OJJHOM CTOPOHBI, U AA€T BO3MOKHOCTb OBICTPO
HABECTH HEOOXOAUMYIO CIIPABKY - C IPYTOM.

Buabi KoHTpPOJIS

TEKYIINN KOHTPOJIb.

Uro 310 Takoe? DTO AOCTATOYHO JTUHAMUYHAA (hopMa MPOBEPKH, KaK MPABHIO HA HEE OTBOIHUTCS
JMIIb YacThb ypoKa W Ha JTale, KOrja YYeHUKHM HOJYYMJIM, HO ellle HE 3aKpenuid 3HaHUsA
OIpeNIe]IEHHOW TeMbl. DTO OYeHb Ba)kKHas COCTaBIAIOLIAs OOydyeHHs, OHA JIaeT BO3MOXHOCTb
HOJTYYUTh KapTUHY O CTEINIEHU YCBOCHHMS MaTepuala, CBOEBPEMEHHO PearnpoBaTh Ha TPYJHOCTH B
OCBOCHMM HOBOI'O MaTepHaja, a TaK K€ KOPPEKTHUPOBATh JAEATEIbHOCTh YUUTEINs C Lielblo Ooliee
IIOJTHOTO YCBOGHUS YU€HHKAMU TeM U pa3ziesioB. OCOOEHHOCTH B TOM, YTO HAa 3TOM IEPHOJIE YUCHUK
UMEET IPaBO Ha OLIMOKY.

TEMaTUYECKUI KOHTPOJIb.

Ero cyTe cBOIUTCS K MPOBEPKE pe3yiabTaTa U3ydeHHOTO pa3Jiesia, pe3ysbTaT MPOBepKu (pukcupyer
orieHKa. [Ipnuem kak MpaBUIIO YUEHUKY JaeTcs MPaBo Mepecadd Hey10BIETBOPUTENbHON OLIEHKH.
WUTOTOBBIA KOHTPOJIb. Takue paGoThl MPOBOMSTCA 3a JIOCTATOYHO OOJIBINON MEpHOi (YETBEPTH,
nosyroaue, y4eOHbI ronx). OleHka 3a TOJOBYIO KOHTPOJbHYIO HMeEeT OONbIIMN BEC, 4YeM
IPOMEXYTOUHbIE YeTBEpTHBIE. J[pyrMMu cioBaMu, €ciM B TEUEHHE T0/a YYEHHMK IOKa3bIBaJ
pe3ynbTaThl «4» — «5», a TofoByI0 paboTy Hamucal Ha «5», TO B UTOT€ YYUTENb KakK MPaBUIIO
BBIOUpAET (B HAILLIEM MpUMeEpPE) «S».

DopMbI KOHTPOJIS

B coorBercTtBuM c (opmamu 00ydeHHS Ha TPAKTUKE BBIACNSAIOTCS TPU (HOPMBI KOHTPOIIS:
WHIUBUTyaJIbHASI, TPYIINIOBAs U PpOHTATBHAS.

[Ipu nHAMBHIyaTbHOM KOHTPOJIE KaXK/IbIi HIKOJIBHUK TOJy4aeT CBOE 3aJjaHue, KOTOPOE OH JIOJKEH
BBITIOJIHSTH 0€3 TOCTOPOHHEH momotnu. Jta ¢popMa 1ieecoodpasHa B TOM cliydae, ecii TpeOyeTcs
BBISICHUTH UHIUBUAYaTbHBIC 3HAHUS, CIIOCOOHOCTH U BO3MOKHOCTH OTACTHHBIX YUAIUXCSL.

[Ipu rpynmoBoM KOHTpPOJIE KIIACC AEIUTCA HAa HECKONBKO rpymm (0T 2 1o 10 yJammxcs) U Kaxaou
Tpynmne JaeTcsl MpoBepodHOe 3aaaHue. [pynmoByro ¢opMy opraHU3allU KOHTPOIS MPUMEHSIOT
[P TMOBTOPEHUU C IEJIbI0 0000IIEHHS] U cUCTEMaTH3allui y4eOHOro MaTepuaia, Mpu BbIIETICHUN
IPUEMOB U METOJIOB PEIICHHUs 3a/ay, MpU aKIEHTUPOBAHWM BHHMAHHUS ydalluxcs Ha HauOolee
PaLMOHATIBHBIX CIIOCO0axX BBIMOJIHEHUS 3aJaHU.

[Ipu dpoHTANBHOM KOHTpOJIE 33/JaHUS MPEATararoTcsl BCeMy Kiaccy. B mporiecce 3Toi mpoBepKu
M3y4aeTcsl MPaBIJILHOCTh BOCIIPHUATHS M MOHUMAaHKs Y4eOHOTO MaTepualia, KaueCTBO CIOBECHOTO,
rpauueckoro NpeMeTHOro OPOPMIICHHUS, CTENEHb 3aKPEIJICHUS B TaMSITH.

NTOroBeIif KOHTPOJIH HOCUT Ooliee CHenHuaaTu3upoBaHHBIN xapakTep. OH mpoBoguTcs B Qopme
9K3aMEHOB WJIM TOJIOBBIX KOHTPOJIBHBIX pa0b0T. Ha UTOTOBBIX MCHIBITAHUSX MPOBEPSIOTCS 3HAHUS 10
BKHEUILIMM pa3jienaM U TeMaM Kypca

Y4yeOHO - MeTOAUYECKHIT KOMILIIEKT
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TemaTuyeckoe niIaHupoBaHue MO ajredpe B 7 Kiacce

No Jomarmnee 3amanue 3YH
ypOKa Tema
I nasa 1. Mamemamuueckuii a3vik. | 13
Mamemamuueckas mooers.
1 §1. YwmcnoBble u  anrebpanmyeckue YMeThb: Hax0aIUTh 3HAYEHNE YHCIOBOIO BBIPAXKEHHUS
BBIpaXCHIA §1, Nel.1(8),1.3(6). 3HATh: NOPANOK apu(PMETHYECKHX AEHCTBHIA, 3aKOHBI
1.8(a,r), 1.10(6,8)1.15(a,r) CJIOKCHHSI 1 YMHOXKCHHUSI, OTIEPALAN C ISCATUIHBIMHU U
OOBIKHOBCHHBIMH ~ JIpOOSIMH, OCHOBHOE CBOWMCTBO
npoOu, TMpaBwia JCUCTBUH C  OTPULIATEIBHBIMU
YUCIIaMH
2 §1. Yucnossle u anrebpanyeckue Boipakerus | §1, Nel.18(a,B), 1.20(a), 1.22 | VMmeTh: HaxoguTh 3HAuUCHUE anre6pauvecKoro
(6,8),1.24(r), 1.30(8) BBIPAXECHUS
3HATh: NOPANOK apu(PMETHUECKUX JEHCTBHM, 3aKOHBI
CIIOKEHHSI 1 YMHOXKECHHUSI, OTIEPALUU C ACCATUYHBIMU U
OOBIKHOBEHHBIMU ~ APOOSIMH, OCHOBHOE CBOWCTBO
npobu, TmpaBuia JACUCTBUA C  OTpHUIATEIbHBIMU
YUCTIAMH
3 §1. Yucnossle u anredpanueckue Boipaxenus | §1,Nel.36, 1.43(0),1.44(a) VYMETh: HaxomuTh 3HAYEHHS TIEPEMEHHBIX, MpU
KOTOPBIX BBIPAKEHHE UMEET CMBICI
3HaTh: 4TO Ha HyIb JACIUTh HENB3S, YTO TaKOE
JOTTYCTHMBIE ¥ HEJIOYCTUMbIE 3HAYCHHSI IEPEMEHHON
4 §2. Yro Takoe MaTEMaTHUYECKUN SA3bIK §2, Ne2.1(a,B), | YMeTh: 3aIUChIBATE YTBEP:KIEHNUS] Ha
2.4(r),2.6(8).2.8(6,8), MaTEMaTHYE€CKOM S3bIKE
2.11(r),2.12(a),2.14(6,8),2.16(0 | 3garp: cremmanbHble  MaTeMaTHUECKHE TEPMUHEI
) («cmaraemoey, «ypaBHEHHEY, «rpaduK «H T.J1.)
5 §2. Uto Takoe MaTeMaTUUYECKUU SI3BbIK §2,2.12(a),2.14(6,8),2.16(0),2. | YMeTh: 3aIIUCLIBATE YTBEPIKIACHHSI Ha
20(s.r),2.23(6) MaTEMaTUYECKOM SI3bIKE
3HAaTh: CIICIaJIbHBIC MAaTCMATHYCCKUC
TEPMUHBI («cnmaraemoey, «ypaBHEHUEY,




«rpaduk «u T.1.)

§3. Uro Takoe MaTeMaTudecKas MOACIb

§3Ne3.2(a,B),Ne3.6,Ne3.9, 3.13 | YMmeTh: cocraBisTh MaTEMaTUYECKYI0  MOJENb
: JTAaHHOU CUTyalluu
3HATb: >Tanbl MATEMATHYECKOTO MOJIEIMPOBAHHUS
7 §3. Uro Takoe MaTeMaTUyeCcKasi MOJENb §3, Ne3.17,Ne3.20, | VMmeTb: COCTaBIIATh anrebpanyecKue u
Ne3.29(6,B),Ne3.32 r€OMETPUUYECKUE MOJIEIHN JaHHOW CUTYallK1
3HATh: 4TO TaKoOE areOpanvyeckue U reoMeTpuIecKue
MOJIEJIY JAHHOW CUTYalluu
8 §3 Yrto Takoe MaTeMaTH4YeCKas MOACIIb §3, N9336,N9342,345, yMeTB: COCTaBJIATH rpa(bﬂqec[(ne MOCIN ﬂaHHOﬁ
3.47(6,r) CUTYaLUU
3HaTh: uro Takoe rpaduueckas MOJENb TaHHOU
CUTYyaIH1
9 §4. JluneitHoe  ypaBHeHue ¢  onHOM | §4, Ne4.1(B,r),4.2(6,B), | YMeTh: pemiaTh TMHEHHbIC ypaBHEHUS
IIEPEMEHHOMN 4.3(0,r),4.4(0,r) 3HaTh: YTO TAaKOE€ YpaBHEHHME, KOPEHb YpaBHEHUS,
QITOPUTM pPEUICHHS YpaBHEHHS
10 §4. JluneitHoe  ypaBHeHue ¢  onHOM | §4, Ne4.6(6,8),4.7(a,r), | YMeTh: periath JUHEHHbIE YpaBHEHHS
MepEMEHHOMN 4.8(a,0),4.9(8.1),4.23 3HaTh: 4YTO TAaKO€ YpaBHEHUE, KOPEHb YpPaBHEHMS,
QITOPUTM PEUICHUs YPaBHEHUS
11 §5. Koopaunarnas npsimast §5,Ne5.2(0),5.5,5.7(6), YMeTh: n300paxkaTh TOUYKHM Ha KOOPJIUHATHON MPSIMOH,
5.9(),5.16 3aMMChIBaTh KOOPIWHATBI TOYEK ,M300paKEHHBIX HA
KOOPAMHATHOU MPSMOK
3HaTh: NOHATHE KOOPAWHATHOM MpPSIMOM, KOOpAMHATA
TOYKH
12 §5. KoopaunaTtHas npsimast §5.Ne5.24;5.28;5.33; YMmeTh: 0003Ha4YaTh, Ha3bIBaTh ,[EOMETPUUECKYIO U
5.38;5.42(B,r) AQHAJIUTUYECKYIO MOJEIN YHUCIIOBBIX POMEKYTKOB
3HaTh: HA3BaHUE YHCIOBBIX IPOMEKYTKOB
13 Konmponvnas paboma Nel 3YH no meme: «Ilnasa 1. Mamemamuueckuul A3viK.
Mamemamuueckas mooenv§1-§5.»
I'nasa 2. Jluneiinas ynkyusi. 11
14 §6. KoopaunaTHasi i10CKOCTh §6.,Ne6.2(B),6.5(0,r), YMeTh: CTPOUTH CHUCTEMY KOOpPJAMHAT, HAXOJIUTh
6.7(0),6.15(B) KOOpJIMHATBl  TOYEK, CTPOUTH TOYKYy 1O €€
KOOpAMHATaM

3HaTh: MOHITHS mpsAMOYyrojibHasd CUCTEMa KOOPJAWHAT,




KOOpJMHATHAS IUIOCKOCTh, Ha4aJo KOOpPJHMHAT,
KOOpAMHATHBIE YIJIbI, Ha3BaHHE oceli(ock adciuce, 0ch
OPJIMHAT),aITOPUTM OTHICKaHUSI KOOPAMHAT TOYKH,
QJITOPUTM OCTPOCHHSI TOYKH

15

§6. KoopaunartHas mioCcKOCTh

§6.N26.20,6.24;6.27(a,6);6.30(a
,6):6.34

VYMeTh: CTpOUTH CHCTEMY KOOPIHMHAT, HaXOIUTh
KOOpAMHATBI  TOYEK, CTPOUTb TOYKYy 10 €€
KOOpJMHATaM

3HaTh: MOHATUS MPSAMOYIOJbHAs CUCTEMAa KOOPAMHAT,
KOOpJMHATHAS IUIOCKOCTh, Ha4aJo KOOpPJHMHAT,
KOOpJMHATHBIE YIJIbl, Ha3BaHHE ocei(och adcuucce, och
OpJIMHAT),ITOPUTM OTHICKaHUS KOOPJHMHAT TOYKH,
QITOPUTM TOCTPOCHHUS TOUKH

16

§7. JluneiiHoe  ypaBHEHUE
MEPEMEHHBIMH U €T0 rpaduk

§7.Ne7.11(r), 7,14(6),7.17(6,8)

YMeTh: ONpeleaTh SBIACTCS JIU JAaHHOEC ypaBHEHHUE
JIMHEHHBIM, SBJIAETCS JIM Iapa 4YUCEl PELICHUEM
ypaBHEHUSA

3HaTh: MOHATUE JIMHEWHOTO YpPaBHEHUS C JBYMs
IIEPEMEHHBIMU, IIOHATUE PELICHUE YPABHEHUS

17

§7. JluneilHoe  ypaBHEHHE
MIEPEMEHHBIMU U €ro rpaduk

§7.Ne7.25(6), 7.28(8),7.29(6)

YMeTb: yMEeTh CTPOUTH TpaduK JTMHEHHOTO YpaBHEHUS
C IByMs IEPEMEHHBIMU

3HaTh: AITOPUTM IMOCTPOEHMsI TpaduKa JIHMHEWHOIO
YPaBHEHUS C IBYMsI IEPEMEHHBIMU

18

§7. JluneilHoe  ypaBHEHHE
MEPEMEHHBIMU U €ro rpaduk

§7.Ne7.31, 7.39(8,r)

YMeTh:  COCTaBJATH  MATEMATUYECKYI0  MOJEIh
(anmreOpanueckass MOJENb) [UIsl pEUIeHHs 3ajayu,
paboTaTh € 3TOM MOAEIbIO(reoMeTprUYecKasi MOJIENb)
3HaTh: MOHATHE CHCTEMBI

19

§8. Jluneitnas pyHkuus u e€ rpadux

§8.Ne8.3,8.7, 8.11(6,r),
8.15(6,r);8.16(B)

YMeTh: 1peoOpazoBbIBaTh  YpPaBHEHHMS] K  BUAY
JAUHEWHOU (YHKIMHU, HAXOJUTh 3HAYEHUS JIMHEHHOMN
(GYHKIIUY NpY JAHHOM 3HAYE€HUU apryMeHTa

3HaTh: TOHATHE NUHEWHOW (yHKIMM, Ha3BaHUE €&
MIEpEMEHHBIX, BUJ Tpaduka

20

§8. Jluneitnas ¢pyHkuus u e€ rpapux

§8.Ne8.22,8.30; 8.45(6,8),
8.51(6,r)

YMmerb:  cTpouTh rpaduK JIMHEHHOHW  (yHKLHH,
HaXxOIUTh HauOoJbplllee W HaUMEHbIee 3HauyeHUe
JTUHEHHOU HYHKLIUU

3HaTh: TMOHATHE HAWOOJIBIIEr0 U HAMMEHBIIETro




3HAYCHHUH (PYHKITUN

21 §8. Jluneitnas ¢pyHkuus u e€ rpapux §8,Ne8.58(T), 8.59(0),8.61, | Ymerb: untaTh rpaduku no BUAY Ko3((HUIIMEHTOB
8.62(B,r) 3HaTh: Korjga JIMHEHHas (QYHKIUS  BO3pacTaer,
yObIBaeT
22 §9. Jluneitnas pyHkuus y=KX §9,Ne9.1(0), 9.4(8);9.7;9.9; | YMmeTh: cTpouTh rpaduk JIMHEHHOW (YHKIIUH, YATAThH
9.13(a);9.15; 9.18 rpaduk, HAXOJAWTh HAaWMEHbIIEe U HaWOOJbIIee
3HaueHUs (QYHKIMH, MO BUAY Tpaduka OINpeaesiTh
KO3 PHUIIHEHTHI
3HaTh: BUI  rpaduka,  MOHSATHE  YIJIOBOTO
KodpuIMeHTa ¥ pacmojiokeHne rpaduka B
3aBHCHMOCTH OT HETO
23 §10. Bzammuoe pacnonoxxenue rpadukon | §10 YMeTh: HE BBINOJHSS IOCTPOCHHS, YCTAHABINBATH
TUHEHHBIX (YHKIMHA Nel10.2;10.5;10.7;10.9;10.11; B3aMMHOE  pacCIoJIOKEHHUE TpadUKOB  JIMHEHHBIX
10.15;10.19; 10.23 GbyHKINN
3HaTh: TEOpeMy O B3aUMHOM  pacCHOJOKEHUE
rpaduKOB JIMHEHHBIX (PYHKIUH
24 Koumponvnas paboma No2 1 I'nasa 2. Jlunetinas ¢ynkyus.
Inasa 3.  Cucmemovr  08yx  aunetinvix | 13
YpasHeHull ¢ 08yMs nepemMeHHbLMU
25 §11. OcHOBHBIE TOHATHUS §11;Nel1.1(6,r);11.3(6);11.7;1 | YMeTh: cocTaBisiTh CHCTEMBI, pelIaTh TrpapUuecKu
1.19(6,r);11.11(r) CUCTEMY YpaBHEHHH, ONPENENTh SABIAETCA JIM Iapa
YHCeN PeIIEHHEM CHCTEMBI
3HaTh: TOHATHE CUCTEMBbI, PELICHHUS CHUCTEMBI, UTO
3HAYHUT PEUINTH CUCTEMY
26 §11. OcHOBHBIE TOHATHUS §11,Nel11.14(6);11.16(6); YMeTh: COCTaBIATH CHUCTEMBI, pelarh rpaduyecku
11.17(a); 11.18(r); 11.20(6) CUCTEMY YpPaBHEHMM, ONpPEAENATh SBISIETCS JIM Mapa
YHCeN PeIIEHHEM CHCTEMBI
3HaTh: TOHATHE CHUCTEMbI, PELICHHUsS CHUCTEMBI, UTO
3HAYUT PEUINTH CHCTEMY, MOHITHE HECOBMECTHOW M
HEOIPEIEIEHHON CUCTEMBI
27 §12. Meroa noacTaHOBKH §12. Nel2.12(6,8); 12.7(B,r); | YMeTh: pemaTb CUCTEMbI METOJOM MOJICTAHOBKHU

12.10(2,6);12.13

3HaTh: AJITOPUTM PCIICHUSA CUCTCM IIBYX ypaBHCHI/II\/'I C
ABYMA NEPEMECHHBIMHU METOJ0OM ITOACTAHOBKU




28

§12. MeToa moacTaHOBKHU

§12,Ne12.16(6,8);12.21(r);12.2
2(r);12.22(8)

YMeTh: pemarb CHCTEMBI METOIOM IOJCTAHOBKH
3HaTh: AITOPUTM PELIEHUS] CUCTEM JIBYX YPAaBHEHHH C
JABYMS IIEPEMEHHBIMU METOIO0M MTOACTAHOBKHU

29 §12. MeToa moacTaHOBKH §12;Nel2.25; 12.26(a); | YMeTh: pemarb CHCTEMbl METOJIOM MTOJACTAHOBKHU
12.27(6); 12.28() 3HaTh: AITOPUTM PELIEHUS] CUCTEM JIBYX YpaBHEHUH C
JBYMsI IEPEMEHHBIMU METOJIOM I10/ICTAaHOBKHU
30 §13. Meroa anreOpandeckoro CI0KECHHs §13;Ne13.2(6); 13.5(a); | YMeTh: pemarh CUCTEMBI METOJIOM alNTreOpandecKoro
13.9(6,B) CJIOKEHUS
3HaTh: AITOPUTM PELICHHs CUCTEM JIBYX YpaBHEHUU C
IBYMsI TIEPEMEHHBIMH METOJIOM alreOpamdecKoro
CIIOKECHHUSI
31 §13. Mertox anreOpandecKoro CII0KCHUS §13.;Ne13.12(0);13.13(B); YMeTh: pemaTrh CUCTEeMBl METOJIOM alreOpandecKoro
13.15(r); CIIOYKEHUS
3HATh: AITOPUTM PEIICHHS CUCTEM JIBYX YPaBHCHUU C
IBYMsI TIEPEMEHHBIMH METOJIOM anre0panyecKkoro
CIIOKCHHS
32 §13. Metox anreOpanyecKoro CloKeHUs §13;13.16(6); 13.17(a); | YMeTh: pemars CUCTEMBI METOJIOM alreOpandeckoro
13.18(06) CIIOXKEHUS
3HaTh: AITOPUTM PEIICHHs CUCTEM JIBYX YpaBHEHUU C
JIBYMsI TIEPEMEHHBIMH METOJIOM  alTreOpamdecKoro
CIIOKECHHUSI
33 §14. CucreMbl n1BYX NUHEWHBIX ypaBHeHUU C | §14,Nel14.2;14.6; YMeTh: pemath TEKCTOBBIE 33/1a4l C MCIIOJIb30BaHUEM

JBYMsI TIEPEMEHHBIMM KaK MaTEMaTHYECKHE
MOJIETN PEATbHBIX CUTyallui

CUCTEM JIMHENHBIX YPABHEHU

3HaTh: QJITOPUTM PEIIECHUS CUCTEM JIBYX YpaBHEHUM
C JBYMs TEPEMEHHBIMH METOJOM aire0panyeckoro
CIIO’KEHHUS U TTOJACTAHOBKH




34

§14. Cucremsbl 1ByX JIMHEHHBIX YpaBHEHUH C
IBYMsl TEPEMEHHBIMU KaK MaTeMaTH4YeCcKHhe
MOJEIIA PEAIbHBIX CUTYALUI

§14,Ne14.9; 14.13

YMeTb: pemaTh TEKCTOBbBIC 33/1a4M C UCTIOJIb30BAHUEM
CHUCTEM JIMHEHHBIX YPaBHEHU

3HaTh: QJITOPUTM PEUICHUS CUCTEM JIBYX YpaBHEHUI
C JBYMS TIEPEMEHHBIMH METOIOM aJreOpandecKoro
CJIOJKEHHMS U ITOJICTAHOBKHU

35 §14. Cucrtembl AByX nuHEHHbIX ypaBHeHui c | §14;Nel4.16; 14.20 YMeTh: peniath TEKCTOBBIE 33/1a4l C UCIIOJIb30BAaHUEM
JIBYMSI CHUCTEM JIMHEHHBIX YPaBHEHU
MEPEeMECHHBIMU KaK MaTEeMATHYECKHUE MOJICITH 3HATh: QJITOPUTM PEUICHHUS CHCTEM JBYX ypaBHEHUI
peaNbHBIX CUTYyallui C JBYMsl TEPEMEHHBIMH METOJOM ajredpanyeckoro
CJIOKCHHSI M TTO/ICTAHOBKHU
36 §14. Cuctembl AByX nuHEWHBIX ypaBHeHu c | §14;Nel4.31; 14.33 YMeTh: pematb TEKCTOBBIE 33/1a4U C UCIIOJIb30BAHUEM
JIBYMS CUCTEM JIMHEHHBIX YpaBHEHUN
MEPEeMECHHBIMU KaK MaTEeMATHYECKHUE MOJICITH 3HATh: QJITOPUTM PEUICHUS CHCTEM JBYX ypaBHEHUI
peaNIbHBIX CUTYyallui C JBYMsl TEPEMEHHBIMH METOIOM ajredpanyeckoro
CJIOKCHHSI M TTO/ICTAHOBKHU
37 Konmponvnas paboma Ne3 1 I'nasa 3. Cucmembul 08yX TUHEUHBIX YPABHEHUU C 08YM5
nepemeHHbIMU
Inasa 4. Cmenenv ¢  HamypaibHbiM | 6
nokaszamenem u eé ceoucmaed
38 §15. Yrto Takoe cremneHb ¢ HaTypaibHbIM | §15;15.1(0); YMeTb: 3annchBaTh NMPOU3BENCHNS B BUJIE CTEIIEHU U
MOKa3aTeleM 15.2(1);15.15(6);15.9(r); 15.12( | o6patHO
B,r);15.14(a,6);15.25;15.26(B,r | 3HaTh: ONpeJCIICHHE CTEIECHH, MTOHSATHE OCHOBAHUS U
);15.29;15.32(6,8) 15.37(6,1) MoKa3aTellss CTENEeHW, ONPEIEICHUE CTENEHU C
rokasaresnem 1
39 §16. Tabmuma OCHOBHBIX CTCIICHEH §16;Ne16.5(6); VYMeETh: TTOJb30BaTLC TAOIHUIIENH OCHOBHEIX CTEIIEHEH
16.7(r);16.9;16.11(a,06);16.13(6 | 3HaTh: TaOMUIly OCHOBHBIX CTENEHEW OIHO3HAYHBIX
,1);16.17;16.18(B,1);16.24(a,06) | uncen, GopMyny 4ETHOTO M HEUETHOTO YHCIIA
40 §17. CnoiictBa ctemenu ¢ HaTypaibHbM | §17,Nel7.1(6,r),17.6(a),17.9(0) | YMmeTh: peoOpa3oBLIBATh BBIPKEHUS c

IIOKa3aTejIeM

,17.13(8,r);17.14(a); 17.20(6,8)

HUCIIOJIL30BAaHUEM CBOMCTBA CTEIlEHEN
3Hath: (HopMyInbl U GOPMYITUPOBKH CBOMCTB CTEMEHEH




C HaTypaJIbHbIM I1OKAa3aTCJIEM

41 §17. CpoiictBa crerneHn ¢ HaTypanbHbIM | §17,Nel7.24(B,r);17.26(6);17.3 | YMmeTh: npeoOpa3oBhIBATH BBIPOKCHUS c
MOKa3areneM 2(a,B);17.35(6); 17.40(a,0) WCIOJIb30BAaHNEM CBOMCTBA CTETICHEH
3HaTh: GOopMyIBl U POPMYIMPOBKH CBOMCTB CTEIICHEH
C HaTypaJbHBIM MTOKA3aTeIeM
42 §18. VYmuHoxkenue u nenenme creneHed c | §18.Nel8.2(6,r);18.6(B,r);18.9( | YMerh: ympomiaTh BBIPaXCHHS C HCIOIb30BAHUEM
OJIMHAKOBBIMH TIOKA3aTEIISIMU 0),18.12(a,0); CBOWCTB BO3BEACHHUS B CTENEHb IPOM3BEICHUS W
18.14(06,r);18.16(a);18.18(0,B), | 9acTHOTO YKCEINT
18.19(B,r);18.22(6,8);18.24(0) | 3Hath: dopmynupoBKU CBOMCTB BO3BEJCHUS B
CTCTICHb IMPOU3BEACHUS W YACTHOTO YHCEI
43 §19. Crenens ¢ HyJEBbIM ITOKa3aTelleM §19;:Ne19.2(a,0);19.4(a,);19.6( | Y™meTs: peoOpa3oBLIBaTh BBIPAKEHUS c
0,B);19.8(r);19.9(a,B);19.10(B,r | UCTIOJIL30BaHUEM CBOMCTBA CTENIEHEH
); 19.11(6,r);19.12(1) 3Hathb: hopMyIbl U GOPMYITUPOBKH CBOMCTB CTENEHEH
C HATypaJIbHBIM IIOKa3aTejleM, IOHSATHE CTEICHH C
HYJIEBBIM [OKa3aTeIeM
Inasa 5. Oomnounenvi. Onepayuu Hao | 8
0OHOYIeHAMU
44 §20. IMousitue onnounena. Crangaptaeiil Bug | §20;Ne20.4;20.5(6,r);20.7(r); YMeTb: NPUBOIUTH OJHOYJIEH K CTaHAAPTHOMY BHIY,
OJIHOWJICHA 20.8(8);20.15(6,8);20.16(6); OTIPEIEIIATh CTENEHb OJHOUYWICHA, BBIYUCIISATh 3HAUCHHE
20.18 OJHOYJIEHA
3HATh: TMOHSATUE OJHOYWICHA, €r0 CTAaHJAAPTHBIA BHJI,
KOd(UITMEHT OJHOUJICHA
45 §21. CnokeHre U BRIYUTAHUE OTHOUIICHOB §21,Ne21.5;21.11;21.2(B,r); YMmeTs: MPUBOJIUTH IMOJIOOHBIE cllaraeMbie,
21.15(6);21.17(a,6);21.19(6) CKJIAJbIBaTh Y BBIUUTATH OJHOUYJICHBI
3HaTh: TMOHSATHE IOJOOHBIX OIHOWICHOB, AJITOPUTM
CJIOKEHHSI OJJHOWICHOB
46 §21. CrnoxeHue U BBIUYUTAaHUE OJHOUJICHOB §21;21.23;21.28(6);21.34(a); YMeTs: MPUBOJIUTH mo100HbBIE claraeMele,
21.38;21.41 CKJIAJBIBATh U BBIUUTATEH OJHOYIEHDI
3HaTh: MOHSATHE MOJOOHBIX OHOWICHOB, AJITOPUTM
CJIOKCHHSI OJTHOWICHOB
47 §22. YmuHOxeHue onHouwieHoB. Bozeenmenue | §22,No22.2;22.5;22.7(,r);22.9; | YMeTh: yMHOXKAaTh OJHOWICHBI U BO3BOJIUTH




OAHOYWICHA B HATYPAJIbHYIO CTCIICHb

22.10(6);22.14(a,6);22.15(8,r)

OIHOYWICH B HAaTYpaJIbHYIO CTCIICHb

3HaTh: CBOMCTBA CTENEHEHW, MOHATHE «3ajadva
MIOCTaBJICHA HEKOPPEKTHOY, «KOPPEKTHOY
48 §22. Ymuoxenue omHouwieHoB. Bospenenwue | §22;Ne22.17(6,r);22.19(B);22.2 | YMeTh: yYMHOXaThb OJHOWIEHBI U BO3BOJIUTH
OJIHOWICHA B HATYPAJIbHYIO CTCIICHb 3(6);22.25(B,r); 22.33(a,0) OJIHOWICH B HATYPaJIbHYIO CTEIICHb
3HaTh: CBOMCTBA CTENEHEH, IMOHATHE  «3ajada
MIOCTaBJICHA HEKOPPEKTHOY, «KOPPEKTHOY
49 §23. Jlenenue ofHOYJIEHA HA OJTHOWICH §23 YMeTh: 1eIuTh OJHOWICH Ha OJTHOYJICH
;23.5;23.7;23.9(B,r);23.10(a,06) | 3HaTh: CBOWCTBA CTEIICHEH
50 §23. Jlenenue ofHOUYJICHA HA OJHOWICH §23;23.12(B,1);23.15(6,B); YMeETh: AEIUTH OJHOWIECH HA OJHOYICH
23.17(1);23.19(6 3HaTh: CBOMCTBA CTENEHEN
51 Konmponvnas paboma No4 1 3YH TImaBa 5. Opsowiensl. Omnepanuu  Haj
OJTHOYJICHAMH
Inasa 6. Mnocounenvt. Apugpmemuueckue | 15
onepayuuy Ha0 MHO2O4YeHaAMU
52 §24. OcHOBHbBIC IOHATHUS §24;No24.3;24.5;24.8(8,r);24.1 | YMeTh: 3aIIMChIBAaTh MHOTOWICH B CTAaHIApPTHOM BHUJIC
1;24.13(a,6);24.17(6);24.19(B,r | 3HaTh: MOHATUE MHOIOWIEHA, 4YJIEHbl MHOI'OWIEHA,
); 24.21;24.22(a,0);24.25(0) CTeNeHb MHOTOWIEHA, MOHATHE IBYUYICHA, TPEXUIeHa
U T.]., Ipyroe Ha3BaHHWE MHOTOUJICHA - TOJTUHOM
53 §25. CrnoxeHue U BBIYUTaHUE MHOTOUYJIEHOB §25;Ne25.2;25.4(8,r);25.5(r);2 | YMeTh: CKIIaABIBATh U BEIUUTATh MHOTOUJICHBI, pEIIaTh
5.6(1);25.7(1) oOpaTHylo 3a1auy
3HaTh: TpaBHIIa PACKPBITUS CKOOOK, TpHUBEICHUE
MOJOOHBIX CIIaraeMbIX
54 §25. CrnoxeHue U BBIYUTaHUE MHOTOUYJIEHOB §25;25.8(B,r);25.11(6,8);25.13( | YMeTh: CKIIaAbIBATh U BEIUNTATh MHOTOUJICHBI, pEIIaTh
T) oOpaTHyI0 331249y
3HaTh: TpaBHJIa PACKPBITUS CKOOOK, TpHUBEICHUE
MOJOOHBIX CIIaraeéMbIX
55 §26. YMHOXEHUE MHOTOWIEHA HA OJIHOUWIECH §26;Ne26.4(6,B);26.6(1);26.8(0, | YMeTh: yMHOXKaTh MHOTOWICH HA OJJHOWICH U PEIIATh

r);26.9(6);26.12;26.15(a,B)

oOpaTHy0 3amady T.e. TIPEACTABISITh 3adaHHBINA
MHOTOWJIEH B BHUJE NPOU3BEJICHUS MHOTOWIEHA U
ONHOWICHA (BBIHECEHWE OOIIEr0 MHOXHTEIA 34
CKOOKH)

3HaTh: TOPAaBWIO  YMHOXECHHS
OJIHOYJIEH, CBOMCTBO CTEIEHEH

MHOTI'O4JICHa Ha




56 §26. YMHOXEHHE MHOTOYJICHA HA OJHOYJICH §26;Ne26.19; 26.23;26.25; | YMeTh: yMHOXaTh MHOTOYIEH Ha OJHOWICH U pelIaTh
26.28;26.31 o0paTHyl0 3ajady T.e. TMPEICTAaBIATh 3aJaHHBIA
MHOTOWIEH B BHJE IPOMU3BEIEHUS MHOrOWIeHa MU
ofHOWIEHa (BBIHECEHHWE OOMIIETO MHOXHUTENSA 3a
CKOOKH)
3HaTh: TOPaBUIO YMHOXXEHUS  MHOTOWIEHAa Ha
OJIHOWIEH, CBOWCTBO CTENEHEN
57 §27. YMHOXKEHHE MHOTOWIEHA Ha MHOTOWIeH | §27;27.3(B);27.5(6);27.9(6,r);2 | YMeTh: yMHOKaTh MHOTOUYICH HA MHOTOUJICH
7.11(B) 3HaTh: MOPaBUJIO YMHOXXEHUS  MHOIOYJIEHAa Ha
MHOTOYJIEH, TPUBEICHUE TIOJJOOHBIX CIIaraeéMbIX
58 §27. YMHOXEHHEe MHOTOWIeHa Ha MHOTrowleH | §27;27.12(B,r);27.16;27.20(B,r | YMeTh: yMHOKaTh MHOTOYIEH HA MHOTOUJICH
) 3HaTh: TPaBWIO YMHOXXEHHS  MHOTOWIEHAa Ha
MHOT'O4JIEH, IPUBEICHHE OJJOOHBIX ClIaraeéMbIX
59 §27. YMHOXEHHE MHOTOUJIeHa Ha MHOrousieH | §27;Ne27.22(a);27.26 YMeTh: yMHOKAaTh MHOTOYJIEH HA MHOTO4JIEH
3HaTh: MpPaBUJIO YMHOXKEHUS  MHOrOWwIEHa Ha
MHOTOYJIEH, TPUBEICHUE TIOJJOOHBIX CIIaraeéMbIX
60 §28. ®opMyIbl COKPALIEHHOTO YMHOXKEHUS §28.Ne28.3(B,r);28.6(2,0);28.8( | YMeTh: mpuUMeHATH (GOPMYNIBI KBaApaT CYMMBI U
B,I') KBaJpaT  Pa3HOCTU OpU  BBIUUCIEHUSX U
npeoOpa3oBaHUSIX BEIPAKEHUN
3HaTh: (POpMyJIBI KBapaT CyMMBI M KBaJIpaT pa3HOCTH
U YMETb YUTaTh UX
61 §28. ®opMyIbl COKPALIEHHOTO YMHOXKECHUS §28.,Ne28.14(06,r),28.16(B,1), YMeTb: npuMeHATh (OpMyJIbl  KBaipaT CyMMBI,
28.20(0);28.22(a);28.26(1);28. | kBaApaT pa3HOCTH, PA3HOCTh KBAJAPATOB npu
28 BBIYMCIICHUSIX U TPE0OpPa30BAHUAX BBIPAKEHUIN
3HaTh: (OpMYIBI KBaJpaT CyMMBbI, KBaJipaT Pa3HOCTH,
Pa3HOCTh KBA/IPaTOB U YMETh YUTATh UX
62 §28. ®opMyIbl COKPALIEHHOTO YMHOXEHUS §28,28.3.; YMeTh: npUMEHATh (OpMyNbl KBaapaT CyMMbl U
28.31(6,B);28.32(a,r). KBaJlpaT pPa3HOCTH, Pa3HOCTb KBAJApaTOB MU PA3HOCTh
KyOOB M cymMMa KyO0OB  TIpM BBIYHCICHHSIX U
peoOpa3oBaHUsAX BbIpAKEHUI
3HaTh: (QOPMYIBI KBaIpaT CyMMBI, KBaJpaT Pa3HOCTH,
Pa3HOCTh KBAJPaTOB, Pa3HOCTh KyOOB M CyMMa KyOOB
YMETh YUTATh UX
63 §28. ®opMyIbl COKPALIEHHOTO YMHOXKEHUS §28;28.30;28.36(8,r),28.39(r); | YMeTh: mnpuMeHATh (GOPMYNbl KBaapaT CyYMMBI U




28.47(8,r)

KBaJpaT Pa3HOCTH, PAa3HOCTh KBAJpPaTOB M Pa3HOCTb
Ky0OB M cymMma KyOoB IIpU  BBIUUCICHUAX U
peoOpa3OBaHUAX BhIPAKEHUN

3HaTh: (OpMyIBI KBaJApaT CyMMBI, KBaJpaT Pa3HOCTH,
Pa3HOCTh KBaJpaToB, Pa3HOCTh KyOOB M cymMMa KyOoB
YMETb YUTATh UX

64 §28. ®opMyIIbl COKpPAIIECHHOTO YMHOKEHUS §28;28.41(a,0); 28.43(r); | YMeTb: mnpuMeHATH (HOpPMYJBI KBaApaT CYMMBI |
28.53(a,0);28.63(B,r). KBaJpaT Pa3HOCTH, Pa3HOCTh KBAJAPAaTOB U PA3HOCTh
Ky0OB U cymMma KyOOB  MpH BBIYUCICHUSAX U
npeoOpa30BaHUSIX BBIPAKEHUM
3Hath: (HOpMyIBI KBaJpaT CyMMBbI, KBaipaT Pa3HOCTH,
Pa3HOCTh KBaJpaToB, pa3HOCTh KyOOB M cymMMa KyOoB
YMETb YUTATh UX
65 §29. Jlenenrie MHOTOYJICHA HA OJTHOUYJICH §29;29.3(B,r) VYMeTh: 1eauTh MHOTOWICHA Ha OJHOWICH
;29.6(0);29.7(1);29.9(8,1);29.11 | 3HaTh: MpaBUIIO JEJICHUS MHOTOUYJICHA HA OJTHOYJICH
(r);29.13(6);
29.14(a.6);29.16(B,r)
66 Konmponvnas paboma Ne5 1 3VH [Inasa 6. Mnocounenvl. Apugpmemuueckue
onepayuu Ha0 MHO2OYeHAMU
Inasa 7. Paznoocenue mHozounenos Ha | 18
MHOJMCUmenu
67 §30. Yto Takoe paznoxkenne MHorowieHoB Ha | §30,30.2(r),30.3(6);30.6(B,r);3 | YMeTh: packiaabpiBaTh MHOTOYWICH Ha MHOKHUTEIHU JJIS
MHOXHUTENH U 3a4€M OHO HY>KHO 0.8(6);30.10(a,6);30.11(a,6);30 | peuieHus: ypaBHEHH, i1 TPeOOpa30BaHUs YHCIOBBIX
.15(r)30.17(a,6);30.18(8,r) U anreOpandecKrx BhIPAKEHUM
3HaTh: pelieHre MPOCTEHIINX ypaBHEHUH, (HOPMYIbI
COKPAIEHHOI'0 YMHOXKEHHUS
68 §31. Brinecenme oobmero muoxwutens 3a | §31;31.8(1);31.9(6);31.13(a,0); | YMeTh: packiaasiBaTh MHOTOUJIEH HA MHOXHTEIU
CKOOKH 31.14(1);31.15(a,6);31.18(6,B) | cmocoOOM BBIHECEHHSI OOIIETO MHOKHUTEIIS 32 CKOOKH
3HaTh: aJITOPUTM OTHICKAHUS OOIIET0 MHOXKHUTENS
HECKOJIBKUX OJTHOWICHOB
69 §31. Boinecenue oOmero wmuoxwurens 3a | §31,31.19(r);31.22(,r);31.23( | YMmerb: packiagplBaTh MHOTOYJIEH HA MHOXHUTEIU

CKOOKH

a);31.24(s,r);31.25(6);31.26(0,
B)

Ccnoco0OM BBIHECEHUS OOILIEr0 MHOKUTEIS 32 CKOOKH
3HaTh: QITOPUTM OTBICKAHHUSI OOIIETO0 MHOXHUTEIS
HECKOJIbKUX OJIHOYWIECHOB




70 §32. Coco6 rpynmupoBKU §32;32.4(B,r);32.6(a,6);32.10(B | YMeTh: packiaapiBaTh MHOTOWICHBI Ha MHOXHTEIH
,r);32.12(a,6);32.13(0) CrocoOOM TPYIIIUPOBKH, €CITH 3TO BO3MOYKHO
3HaTh: aJIrOPUTM OTHICKAHUS OOIIET0 MHOXKHUTENS
HECKOJIbKUX OJTHOWJICHOB
71 §32. Cioco6 rpynmupoBKU §32;32.14(6,B);32.17(8,r)32.19 | YMeTh: packiaapiBaTh MHOTOWICHBI Ha MHOXHTEIH
(a);32.22(0);32.23(a) CrocoO0OM TPYIITUPOBKH, €CITH 3TO BO3MOKHO
3HaTh: aJIrOPUTM OTHICKAHUS OOIIEr0 MHOXKHUTENS
HECKOJIBKUX OJTHOWJICHOB
72 §33. Paznoxxenne  MHOTOYICHOB Ha | §33;Ne33.4(6);33.8(0,B) YMetrb: PacknaapiBaTh MHOTOWIEH HAa MHOMKHTEIH C
MHOKHTEIH c TTOMOIIIBIO dbopmy MIOMOIIBIO (POPMYJT COKPAIIEHHOTO YMHOXCHHS
COKPAIIICHHOT'O YMHOXECHHS 3HaTh: POPMYNBI COKPAIIEHHOTO YMHOXKEHHUS
73 §33. Paznoxenue MHOT'OYJIEHOB Ha | §33;Ne33.16(a,0);33.22(6,1) VYMmeth: PacknanpiBaTh MHOTOYJIEH Ha MHOMKHTEIU C
MHOKUTEH c MIOMOIIbIO dbopmyn MOMOIIBIO (OPMYIT COKPALIEHHOTO YMHOXEHHS
COKPAIICHHOT'O YMHOXCHHS 3HaTh: GOPMYIIBI COKPAIICHHOTO YMHOKCHHUS
74 §33. Pa3noxxeHne  MHOTOYJIEHOB Ha | §33;Ne33.31(6);33.33(1) VYmMerb: PacknagpiBaTh MHOTOWIEH HAa MHOXHTENIU C
MHOXKHTEITH c TTOMOTIIIO dhopmyt MTOMOIIBIO (HOPMYIT COKPAIIEHHOTO YMHOXCHHS
COKPAIIIEeHHOT'O YMHOXEHHS 3HaTh: (POPMYNBI COKPAIIEHHOTO YMHOKEHUS
75 §33. Pa3noxxenne  MHOTOYJICHOB Ha | §33;Ne33.38(B,r);33.46(a,0) VYMmetrb: PacknagpiBaTh MHOTOWIEH HAa MHOMXHTEIHU C
MHOKUTEIH c MTOMOIIBIO dbopmyn MOMOIIBIO (POPMYIT COKPALIEHHOTO YMHOXEHHS
COKPAILlEHHOI'0 YMHOKECHUS 3HaTh: (POPMYNBI COKPAIIEHHOIO YMHOXKEHHUS
76 §33. Paznoxenue MHOTOWIEHOB Ha | §33;33.48(B,r) VYmere: PackiiaplBaTh MHOTIOYJIEH HA MHOXKHUTEIH C
MHOXKHTEITH c TTOMOTIIBIO hopmyit MTOMOIIIBIO (POPMYIT COKPAIEHHOTO YMHOKEHUS
COKPAIIICHHOTO YMHOXECHHSI 3HaTh: GOPMYIBI COKPAIIEHHOTO YMHOKEHHUS
77 §34. Paznoxenue MHOTOWICHOB Ha | §34;Ne34.9(8,r);34.12(1);34.15 | YMeTh: packiaasiBaTh MHOTOWICHBI HA MHOXHUTEIHU C




MHOXHUTCIIN C IIOMOIIBIO KOM6I/IHaHI/II/I

pa3IMYHBIX IPUEMOB

(B.r)

TIOMOIIBI0 KOMOMHAIIMY Pa3TNYHBIX MPHEMOB
3HaTh: GOPMYIIBI COKPAIICHHOTO YMHOKCHHUS

78 §34. Paznoxxenne  MHOTOYICHOB Ha | §34;Ne34.16(0);34.18(a);34.20( | YMeTb: packiaaplBaTh MHOTOWICHBI HA MHOXHUTEIH C
MHOXXHUTEIH C TIOMOINBKD  KOMOHWHAIuu | 6,r) MTOMOIILI0 KOMOWHAIIMY PA3IMYHBIX TIPUEMOB
pa3IMYHBIX TPUEMOB 3HaTh: (POPMYIBI COKPAIIEHHOTO YMHOXCHHS , METOJ

BBIJICJICHUS TIOJTHOTO KBaJ[para

79 §34. Paznoxxenne  MHOTOYICHOB Ha | §34;Ne34.26(B);34.27(6,r);34,2 | YMeTb: packiaabplBaTh MHOTOWICHBI HA MHOXHUTEIIH C
MHOXXHUTEIH C TOMOINBI0  KoMOuHammu | 9 MTOMOIILI0 KOMOMHAIIMY PA3TMYHBIX TIPUEMOB
pa3IMYHbBIX TPUEMOB 3HaTh: (OPMYJIBI COKPAIIEHHOTO YMHOXEHUS, METO/

BBIJICJICHUS TTIOJIHOTO KBaJ[paTa
80 §35. Coxkpamienue anredpanueckux apodei §35;Ne35.5(1);35.6(6);35.11(B, | YMeTh:  cokpamarh  anreOpanueckyro  ApoOb,
r);35.16(6,B);35.19(1) packiangpiBasi Ha MHOXHUTEIM €€ YHCIUTENIbh U
3HaMeHaTeJb
3HAaTh: pa3iauyuHble  CHOCOOBI  Pa3JIOKEHUS
MHOTOYJICHOB Ha MHOKUTEITU
81 §35. Cokpaiienue anreOpandeckux Apooeit §35;35.22(B); YMeTh:  cokpamarh  aiareOpandeckyro  JApoOb,
35.24(1);35.29(6); 35.33(B,1) packiazbpiBas Ha MHOXHTEIHW €€ YHCIUTeIb |
3HaMeHAaTeNb
3HaTh: pa3IUYHbIE  CIIOCOOBI  PA3IOKEHHS
MHOTOWICHOB Ha MHOKUTEITH
82 §35. Cokpamienue anredpandeckux apodei §35:;35.35(a); YMeTh:  cokpamiath  aiaredpanyeckyro  JApoOb,
35.36(6);35.39(6);35.40(a) packiangpiBasi Ha MHOXHUTEIM €€ YHCIUTENIbh U
3HaMEHAaTEb
3HaTh: pa3auyYHble  CIOCOOBI  PA3JIOKEHUS
MHOTOYJICHOB HA MHOXKUTEIN
83 §36. ToxmecTBa §36;Ne36.6(T); YMeTs: HCIIOJIb30BAaTh TOXK/ICCTBEHHBIC
36.7(B,r);36.9(6);36.10(0,r); peoOpa3oBaHus BEIPAKEHUI
36.12(8);36.13(6);36.17(B,1); 3HaTh: MOHATHE TOXIECTBA, CIOCOOBI JOKA3aTENbCTB
36.19(0) TOXJIECTBA
84 Konmponvnasn paboma Neb 1 3YH TImaBa 7. Pa3noxeHue MHOTOYJICHOB Ha
MHOXKHTEITH
I hasa 8. ynxkyus y=x". 9
85 §37. Oynxums y=X" u eé rpadux §37;:Ne37.7;37.15;37.19 YMeTh: CTpOUTH U YUTaTh rpaduk QyHKIUS y=X2

3HaTh: Ha3BaHUE Tpaduka QyHKIMH, CBOWCTBA




86 §37. Oynkuus y=x2 u e€ rpaduk §37;Ne37.26;37.28(6);37.30(6, | YMeTh: CTpOUTH U UUTATh rpaduK (PyHKIUS y=X2
B);37.42 3HaTh: Ha3BaHME Tpaduka QyHKIIH, CBOWCTBA
87 §37. Oynkuus y=x2 u e€ rpapuk §37;Ne37.49(6);37.53(B,r);37.5 | YMeTh: CTpOUTH M UUTATh rpaduk QyHKIUA Y=X2
6(0) 3HaTh: Ha3BaHME Tpaduka QyHKIMH, CBOWCTBA
88 §38. I'padpuueckoe perieHne ypaBHEHHI §38;Ne38.1(B,r);38.4(B);38.7;3 | YMeTh: pemarh ypaBHeHHs rpad)UueCKUM CIIOCOOOM
8.8(a) 3HaTh: aNTOPUTM pEIICHUs YpaBHEHUH rpaduyeckum
crocob6omM
89 §38. I'paduaeckoe perieHne ypaBHEHUN §38;Ne38.9(6);38.12(a,0);38.14 | YMeTh: pemarh ypaBHEHHs rpauuecKuM CriocoooM
(6);38.16(B) 3HaTh: AITOPUTM PEIICHUS YpPaBHEHUU rpaduyecKUM
CocoooM
90 §39. Uro o3Hayaer B MaremaTuke 3amuch | §39;N039.6;39.10(0) YMeTh: CTPOUTH U YUTATh IpaUK KyCOUHOH (PYyHKIIUN
y=f(x) 3HaTh: TpaQuKH M CBOWCTBA JIMHEHHON (QYHKIMU H
byHKIIMYN y=x2
91 §39. Uro o3Hayaer B MaremaTuke 3anuch | §39;Ne39.15(a);39.22;39.27 YMeTb: CTPOHUTD U YNTATh TPaPUK KyCOUHOU (yHKITHH
y=f(x) 3HaTh: TpaUKK M CBOWMCTBA JIMHEHHOW (YHKIMU W
byHKIIIYN y=Xx2
92 §39. Uro o3navaer B maremaruke 3amuch | §39;Ne39.31(6);39.41;39.46
y=f(x)
93 Konmponvnasa paboma Ne7 1 3YH I'naBa 8. @yHk1ms y=x2.
I'nasa 9. Umozcoeoe nosmopenue 9
94 Matemaruueckuii  s3pIk. Matemaruueckas | 1 YMeTh: pemaTs JIMHEHbIC YPaBHEHUS
MOJIeJTb 3HaTh: YTO TaKO€ YpaBHEHHUE, KOpPEHb YpaBHEHMUS,
ITOPUTM PEIICHUs] YPaBHEHUS
95 JIuneitnast pyHKIMS 1 YMeTb: cTpouTh Tpauk JUHEHHON (YHKIMH, YUTATh
rpaduK, HaAXOIUTh HaWMEHbIIEE ¥ HaUOOJbIIEE
3Ha4eHUs (QYHKUUHU, N0 BHUAY TpaduKka ONpeaAesaTh
K03 QULIHEHTHI
3Hath:  BuUA  Tpaduka,  TOHITHE  YIJIOBOTO
kod(pdunmenTa u  pacmojokeHue Tpaduka B
3aBHCHUMOCTH OT HETO
96 CuctemMbl [BYX IJIMHEHHBIX YypaBHEHHH C YMeThb: pemaTh TEKCTOBBIE 33/1a49H C HCIOIh30BAHUEM
JBYMSI IEpEMEHHBIMU 1 CHCTEM JIMHEHHBIX ypaBHEHUHN




3HaTh: QJITOPUTM PEUICHUS CUCTEM JIBYX YPaBHEHHI
C IByMsl TEpPEMEHHBIMH METOJIOM alredpamueckoro
CJIOKEHUS U MOACTAaHOBKHU

97 Hrorosas koHTpobHas paboTa
98 Crenenp ¢ HaTypaJIbHBIM TOKa3aTeleM U ee YMmeTs: peoOpa3oBbIBATh BBIPAXKCHHS c
CBOICTBA HCMOJIb30BAHUEM CBOMCTBA CTEIIEHEN

3HaTh: GOpMyNBl U POPMYIMPOBKH CBOMCTB CTEIICHEH
C HATypaJIbHBIM TIOKa3aTejieM, IOHATHE CTENEHU C
HYJIEBBIM [TOKa3aTeIeM

99 Opnounensl. Onepanuu HajJ OAHOUYICHAMU YMeTh: yMHOXaThb OJHOWIEHBI H BO3BOJHTH
OJIHOWICH B HATYPaJIbHYIO CTENICHb
3HaTh: CBOWCTBAa CTENEHEW, TOHATHE «3aJaya
MOCTaBJICHAa HEKOPPEKTHOY, KKOPPEKTHO

100 MHuorousnensl. ApupMeTHUECKHE OIepaluu YMeTh: YMHOXKAaTh MHOTOWIEH Ha OJHOWIEH U PelIaTh

HaJl MHOTOWJICHAMHU oOpaTHy0 3amadyy T.e. TMPEACTABISATH 3aJaHHBINA

MHOTOYJIEH B BHJE MPOU3BEICHHUS MHOTOUYJIEHA U
OJlHOUJIeHa (BbIHECEHHE OOIEero MHOXUTENs 3a
CKOOKH)
3HaTh: NOPABWIO yMHOXXEHUS  MHOTOYJIEHAa Ha
OJIHOYJIEH, CBOMCTBO CTEIEHEN

101 Paznosxenre MHOTOUYJICHOB HA MHOXKUTEITH VYMmetrb: PacknagpiBaTh MHOTOWIEH HAa MHOMXHTEIHU C
MOMOIIBIO (POPMYIT COKPALIEHHOTO YMHOXEHHS
3HaTh: (OPMYJIBI COKPAIICHHOTO YMHOEHUS

102 DyHKIHsT Y=X YMeTb: CTpOUTh U YUTaTh Tpapuk QyHKIHS y=X2

3HaTh: Ha3BaHMe rpaduka QyHKINH, CBOMCTBA




Tematuueckoe mIaHUPOBAHUE YPOKOB ajreoOpsl B 9 kiacce

No Homarminee
ypoka | M3y4gaemslii MaTepuan 3a/IaHHE 3YH
Inasa 1. Hepasencmea u cucmemvl HepageHCcms 16
1 §1. JIuneiiHble U KBaJpaTHbIE HEPABEHCTBA 3HaTh: TIOHATUS JIMHEHHOrO, KBaJpaTHOIO
(moBTOpEHUE) Nel.2(a);Nel.3(B,r);Nel.4(a); | HepaBeHCTBa C OJHOW NEPEMEHHOW, IOHSATHE
Nel.7(a,r) perieHus HEpaBEHCTBA, npaBuia
PaBHOCHJIbHBIX IIPe0Opa30BaHUIl HEPABEHCTB
YMeTh: NpPUMEHATH TEOPUIO Ui pELICHUs
HEPABEHCTB
2 §1. JIuneiiHble U KBaJpaTHbIE HEPABEHCTBA Nel.10(B,r);Nel.14(a,0); 3HaTh: TOHATUS JIMHEHHOTO, KBaJpaTHOrO
(moBTOpEHUE) Nel.17(6); HEpPaBEHCTBA C OJHON NEPEMEHHOW, MOHITHE
pelieHus HEPaBEHCTBA, paBuiia
PaBHOCUJIBHBIX MpeoOpa3oBaHUil HEPABEHCTB
YMeTh: NpPUMEHATH TEOPUIO Ui pELICHUs
HEPABEHCTB
3 §1. JIuneiiHble U KBaJpaTHbIE HEPABEHCTBA Nel.19(a,0);Nel.21(a); 3HaTh: TIOHATUS JIMHEHHOrO, KBaJpaTHOrO
(moBTOpEHUE) Nel.22(B,r) HEPABEHCTBA C OJHOM NEPEMEHHOU, IOHSITHE
pelieHus HEPaBEHCTBA, IpaBuIIa
PaBHOCHJIBHBIX NTPe0Opa30BaHUil HEPABEHCTB
YMeTh: NpPUMEHATHh TEOPHUIO Ui pEelIeHUs
HEPABEHCTB
§2. ParmonasibHble HEPaBEHCTBA Ne2.1(r);Ne2.4(1); 3HaTh: MOHATHE PALMOHAIBLHOTO HEPABEHCTBA,
4 Ne2.7(B,r) CXEMy PpEIICHHsS paluOHAIbHBIX HEPABEHCTB
,METOJ NHTEPBAJIOB AJIs1 PELLICHUS HEPABEHCTB
YMeTh: pemarh palioHaIbHble HEPABEHCTBA
5 §2. ParmonasibHble HEPaBEHCTBA Ne2.9(a,6);Ne2.15(6); 3HaTh: MOHATHE PALMOHAIBLHOTO HEPABEHCTBA,
Ne2.18(1) CXEMy PpELICHHs paluOHAIbHBIX HEPABEHCTB
,METOJ NHTEPBAJIOB AJIs1 PELLIEHUS] HEPABEHCTB
YMeTh: pemarh pallioHaJIbHble HEPABEHCTBA
6 §2. ParmonasibHble HEPaBEHCTBA Ne2.22(B,r);Ne2.24(a,0); 3HaTh: MOHATHUE PALMOHAJIBLHOTO HEPABEHCTBA,
Ne2.26(6) CXEMYy peIlEeHUsl PpalMOHATIbHBIX HEPaBEHCTB

,MCTO MHTCPBAJIOB JJIsI pCHICHUS HCPABCHCTB




VYMmeTs: pe€maTh palOHAJIbHBIC HCPABCHCTBA

7 §2. ParmonasibHble HEPaBEHCTBA No2.30(r);Ne2.32(B,r); 3HaTh: MOHATHUE PALMOHAIHLHOTO HEPABEHCTBA,
Ne2.33(a,0) CXEMy PpCIICHHs] palMOHAIBHBIX HEPABCHCTB
,METOJI UHTEPBAJIOB JIJIsl PEILICHUSI HEPABEHCTB
YMeTh: pemarh paloHaibHble HEPAaBEHCTBA
8 §2. PannoHasibHble HEpaBEHCTBA Ne2.36;Ne2.37(B,r) 3HaTh: MOHATUE PAIMOHAIBHOI'O HEPABEHCTBA,
CXEMYy peIleHUs PpaAlMOHATIbHBIX HEPaBEHCTB
,METOJI UHTEPBAJIOB JIJIsl PEILICHUSI HEPABEHCTB
YMeTh: pemarh paloHaibHble HEPaBEHCTBA
9 §3. MHOecTBa 1 ONepalvy HaJl HUMU Ne3.1(6,r);Ne3.3(6,B); 3HaTh: TOHATHE MHOXECTBA, OIMPEICICHUE
Ne3.8 IIOJMHOXECTBA,  ONEpPalUI0  IEPECEUCHMUS,
00bETMHEHNS MHOXKECTB
YMeTh: NPUMEHSATh TEOPUI0 MPU PEIICHUU
3a/1a4
10 §3. MHOecTBa 1 onepalvy HaJl HUMU Ne3.11;Ne312(6,r); 3HaTh: TIOHATHE MHOXKECTBA, OIPEICICHUE
Ne3.14 MOJMHOXKECTBA,  OMNEpaIUi0  IepeceyeHusl,
00BEIMHEHNS MHOKECTB
YMeTb: TPUMEHATh TEOPUIO TMPU PEUICHUU
3a/1a4
11 §3. MHOecTBa 1 OTNepalfK HaJl HUMU Ne3.15(0,8);Ne3.20(B); 3HaTh: TIOHATHE MHOXECTBA, OMpEICICHUE
Ne3.24 IIOJAMHOXKECTBA,  ONEpalUI0  IepecedyeHus,
00bETMHEHNS MHOXKECTB
YMeTb: NPUMEHATh TEOPUIO TPU PELICHUU
3a/1a4
§4. CucreMsbl pallMOHATIBHBIX HEPABEHCTB Ne4 . 1(B,r);Ne4.2(6); 3HaTh: ONpENENIEHUEe CHUCTEMbl HEpPABEHCTB,
12 Ne4.6(6,B) QITOPUTM PELIEHUS CUCTEMBI HEPABEHCTB
YMeTh: pemaTh pallMOHAIbHBIE HEPABEHCTBA
13 §4. CucreMsbl pallMOHATBHBIX HEPABEHCTB Ne4 9(B,r);Ne4.12(6); 3HaTh: ONpeNeNieHHe CHUCTEMbl HEpPABEHCTB,
Ned . 14(B,r) QITOPUTM PELIECHUS CUCTEMBI HEPABEHCTB
YMeTh: penaTh pallMoHaIbHbIE HEPABEHCTBA
14 §4. CucrteMsbl pallmOHaIbHBIX HEPABEHCTB Ne4.17(a,0);Ne4.19; 3HaTh: ONpEAEICHUE CHUCTEMbl HEPABEHCTB,
Ne4 23(6);Ned.26(a) AJTOPUTM PELICHUS CUCTEMBI HEPABEHCTB
YMeTh: peniaTh panoHAIbHBIE HEPABEHCTBA
15 §4. CucreMsbl pallMOHATBHBIX HEPABEHCTB Ne4.29(1); Ned.31(6); 3HaTh: ONpeNeNieHHe CHUCTEMbl HEpPABEHCTB,




Ne4.35(B,r)

AJITOPUTM PELICHUS CUCTEMbI HEPABEHCTB
YMeTh: pemarh palOHAIbHbIE HEPABEHCTBA

16

Konmponvnas paboma Nel

3Hath: Topuro TriaBbl 1. HepaBeHcTtBa u
CHUCTEMBbI HEPABEHCTB
YMeTh: NpUMEHSATh TEOPHIO Ha MPAKTUKE

Inhasa 2. Cucmemvl ypasnenuu

15

17

§5. OcHOBHBIC TTOHATHS

No5.2;No5.3(B,r); Ne5.4(a)

3HaTh: ONpEIEICHUE YPAaBHEHUS C JABYMs
IIEPEMEHHBIMY, ITIOHATHE PELICHUs] YPAaBHEHUS C
JBYMsI IEPEMEHHBIMU, MTOHSATHUE PABHOCUIIBHBIX
yYpaBHEHUH,  MOHATHE O  JAUA(AHTOBBIX
ypaBHEHUAX, GopMyny I  HaXOXKJICHUs
paccTositHus  MEXAY TOYKaMH, YPaBHEHHE
OKPY’KHOCTH

YMeTh: NPUMEHATh M3YYECHHYIO TEOPHUIO IIpU
pElIeHUH 3a]1a4

18

§5. OcHOBHBIC TOHATHUS

Ne5.5(B,r);Ne5.8(a);
Ne5.11(r)

3HaTh: ONpEIENICHUE YPaBHEHUS C JBYMs
IIepEeMEHHBIMHU, TIOHSATHE PEIICHNUs YPaBHEHHUS C
ABYMA IIEPEMCHHBIMHU, IMMOHATUC PABHOCUJIBHBIX
yYpaBHEHMH,  TOHATHE O  JAHadaHTOBBIX
yYpaBHEHUAX, (GopMyay I  HaXO0XKJICHUs
paccTosHUS ~ MEXIy TOYKaMH, ypaBHEHHE
OKPYKHOCTH

YMeTb: NPUMEHATh H3YYEHHYI0 TEOpUI0 MpHU
peneHnn 3aaa4

19

§5. OcHOBHBIEC TOHATHUSA

Ne5.13(B);Ne5.15(B,r);
Ne5.30(6,r)

3HATh: ONpEICIICHUE YPABHEHUS C JBYMs
MEPEMEHHBIMH, TIOHSTHE PEIICHUS YpaBHEHUS C
JBYMsI TIEPEMEHHBIMHU, MTOHATHE PAaBHOCHJIBHBIX
ypaBHEHUH,  TMOHATHE O  JAUa(aHTOBBIX
ypaBHEHMSX, (opMyny Uis  HaXOXICHHUS
paccTosiHus ~ MEXIy TOYKaMHu, YypaBHEHUE
OKPYKHOCTH

YMeTh: NpUMEHATh HU3YYEHHYIO TEOpHIO IMpHU
pelIeHnN 3a1a4

20

§5. OcHOBHBIC TOHATHUS

No5.31(0);Ne5.32(a)

3HaTh: ONpeEJeNIeHue YpaBHEHHS C JBYMs




NEePEMEHHBIMH, TIOHATUE PEILICHUSI YPAaBHEHUS C
JBYMsI IEPEMEHHBIMU, MOHSATHE PABHOCUIIBHBIX
ypaBHEHUW,  MOHATHE O  JAUa(aHTOBBIX
ypaBHEHHAX, (opMyny Ui HaXOXICHUS
paccTosiHus ~ MEXIy TOYKaMHu, YypaBHEHUE
OKPYKHOCTH

YMeTh: NPUMEHATHh U3YYEHHYIO TEOPHIO MpU
pelIeHnn 3a1a4

21

§6. MeTo/1bl pelieHns: CUCTEM YPaBHEHUM

Ne6.1(r);Ne6.3(6);
Ne6.5(r)

3HaTh: METOJ MO/ICTAHOBKH, METOJ
anreOpanvdeckoro CIOXKEHHUS,, METOJl BBEICHUS
HOBBIX [E€PEMEHHBIX IIPU PEIIEHHH CHUCTEM
yYpaBHEHUH

VYMeTp: pemlaTb  CUCTEMBI  YPaBHEHUH C
IMOMOIIbIO U3YYCHHBIX MCTO10B

22

§6. MeTo/IbI pelieHrs CUCTEM YPaBHEHHIA

Ne6.7(6,B);Ne6.8(T);
Ne6.9(6)

3HaTh: METOJ IIO/ICTAHOBKH, METOJ
aIreOpanyeckoro CIOXKEeHHs, METOJ BBEAECHUS
HOBBIX IIEPEMEHHBIX IIPU PEIICHHH CHUCTEM
ypaBHEHUH

YMerb: pemarb CHCTEMBl  YpPaBHEHHH C
MIOMOILBIO U3YYEHHBIX METOJIOB

23

§6. MeTo/1bl pelieHns: CUCTEM YpaBHEHUM

Ne6.10(r);Ne6.13(0);
Ne6.14(r)

3HaTh: METOJ MOJACTaHOBKH, METOJ
anredpanvyeckoro CJIOXKEHHUS, METOJ BBEJEHUS
HOBBIX IIEPEMEHHBIX MPHU PELICHUU CHUCTEM
ypaBHEHUH

VYMeTp: pemaTb  CUCTEMBI  YPaBHEHUH €
IIOMOIIIBIO M3YUYCHHBIX METOI0B

24

§6. MeTo/1bl pelIeHnsl CUCTEM YPaBHEHHUM

Ne6.15(6);Ne6.16(1);
Ne6.20(6)

3HATh: METOJ MTOJICTAHOBKH, METOJ
areOpanvyeckoro CIOXKEHHsI, METOJ BBEACHUS
HOBBIX [IEPEMEHHBIX IPHU PEUICHUU CUCTEM
ypaBHEHUH

YMeTb: pemarb CHCTEMBl YpPaBHEHHH C




IIOMOIIBIO M3YYCHHBIX MCTOJ0B

25

§6. MeTo/1bl pelieHnsl CUCTEM YPaBHEHUM

Ne6.21(B);Ne6.22(0);
No6.23(a)

3HaTh: METOJ MOJICTAHOBKH, METO/I
anreOpanvdeckoro CIOXKEHUS, METOJ BBEICHUS
HOBBIX TICPEMEHHBIX IPH PEIICHHH CHCTEM
yYpaBHEHUH

YMeTb: pemath CHCTEMbl ypaBHEHHH C
MTOMOIIIBIO U3YUYEHHBIX METOIOB

26

§7. Cuctembl ypaBHEHUN KaK MaTeMaTUYECKUE MOJIEIN
peaNIbHBIX CUTYyallul

No7.2; No7.8

3HaTh: METO]{ MI0JICTAaHOBKH, METOJ
aIreOpandeckoro CIOXKEeHHs, METOJ BBEAECHUS
HOBBIX IIEPEMEHHBIX IIPU PELIEHUH CUCTEM
ypaBHEHUN

YMeTh: UCIOJIb30BATh CUCTEMBl YpaBHEHUM AJ1st
pelIeHHs TeKCTOBBIX 3a/1a4

27

§7. Cuctembl ypaBHEHUN KaK MaTeMaTUYECKUE MOJIENN
pEaNbHBIX CUTYalHI

No7.13; No7.17

3HaTh: METOJ IIOJACTaHOBKH, METOJ
anredpanvyeckoro CIOXKEHHUS,, METOJI BBEJICHUS
HOBBIX IIEPEMEHHBIX MPHU PELIEHUU CHUCTEM
ypaBHEHUH

YMeTh: UCIIONIB30BaTh CUCTEMBI YPAaBHEHUH IS
PEIICHUA TCKCTOBBIX 3a1a4

28

§7. Cuctembl ypaBHEHUN KaKk MaTeMaTUYECKHE MOJIEIN
peanbHBIX CUTYyaINi

Ne7.17;Ne7.19

3HaTh: METOJ ITO/ICTAHOBKH, METOJ
areOpandeckoro CIOXKEeHHs, METOJl BBEAECHUS
HOBBIX IIEPEMEHHBIX IPH PEUICHUU CUCTEM
ypaBHEHUH

YMeTb: UCIIOJIB30BaTh CUCTEMBI YPABHEHUN IS
peLIeHUs TEKCTOBBIX 3a1a4

29

§7. Cuctembl ypaBHEHHH KaK MaTeMaTU4YECKHE MOJIEIH
peanbHBIX CUTYALNI

Ne7.23; Ne7.30

3HaTh: METOJ MOJACTaHOBKH, METOJ
anredpanvyeckoro CJIOXKEHHUS, METOJ BBEJEHUS
HOBBIX I[IEPEMEHHBIX NPU PELIEHUH CHUCTEM
ypaBHEHUH




VYMeTh: HCITOJIB30BaTh CUCTEMBI ypaBHeHI/Iﬁ JJIA
PCeIICHU TCKCTOBBIX 3a1a4

30

§7. Cuctembl ypaBHEHUM KaK MaTeMaTHUYE€CKUE MOJIEIIH

pealIbHbIX CUTYyalui

Ne7.39; Neo7.45

3HAaTh: METOJ MO/ICTAHOBKH, METOJ
anreOpanvdeckoro CIOXKEHHUsS, METOJl BBEICHUS
HOBBIX TIEPEMEHHBIX TMPU PEHICHUU CUCTEM
ypaBHEHUH

YMeThb: UCIOJIb30BAaTh CUCTEMbI YPaBHEHUN JIJIst
pelIeHUs TeKCTOBBIX 3a1a4

31

Koumponvnas paboma Ne2

3HaTh: Teoputo riaBbl 2. CUCTeMbl ypaBHEHUI
YMeTh: NPUMEHSTh TEOPUIO HA MPAKTUKE

Inasa 3. Yucnosvle hynkyuu

25

32

§8. Ormpenenenne 4YUCIOBOU
oIpeJieNieHus], 00JacTh 3HAYCHUH PYHKIIUH

GyHKIHH.

O06macTh

No8.2(B,r);Ne8.3(r);
No8.4(6);Ne8.7(T)

3HaTh: ompeneneHue  (QYHKIUHM, TOHITHE
o0yacTi ompesieicHuss W 00JIacTH 3HAYCHUUN
¢dbyHKIIMY, onpeeneHne rpaduka QyHKIUN
YMeTh: NPUMEHATHh U3YYEHHYIO TEOPHIO TMpHU
peneHnn 3a1a4

33

§8. OmnpeneneHve 4YHCIOBOM (YHKUIHUU.

orpezeneHusi, 00J1acTh 3HaYeHUNH QyHKIUN

O06acTe

Ne8.9(B,r);Ne8.13(a,r);
Ne8.16(1);Ne8.17(B,r)

3HaTh: omnpeneieHue  (PYHKIHUH, TOHSATHE
obnacTu ompeneneHuss U 00JacTH 3HAYCHUH
¢dbyHKIIMY, onpenenenue rpaduka GyHKIUN
YMeTh: NPUMEHATh H3YYECHHYIO TEOPHIO IIpHU
pelleHuy 3a1a4

34

§8. OmnpeneneHue 4YHCIOBOM (YHKUIHUU.

orpezeneHusi, 00J1acTh 3HaYeHUNH QyHKINUN

O06acTe

Ne8.20(a,0);
Ne8.23;Ne8.24(6,r)

Ne8.21(B);

3HaTh: omnpeneieHue  (PYHKIHH, TOHSATHE
obnacTu ompeneneHuss U 00JacTH 3HAYCHUH
¢dbyHKIIMY, onpenenenue rpaduka GyHKIUN
YMeTb: NpPUMEHATh HM3YYEHHYIO TEOPHIO IIpHU
pelIeHnu 3a1a4

35

§8. Ompenenenue 4YHUCIOBOW (PYHKIIHUH.

orpeJiesieHus], 00JacTh 3HaUeHUH QYHKIIUN

O06acTs

Ne8.26(B); Ne8.30(1);
Ne8.32(a,0); Ne8.33(B,r)

3HaTh: ompeneieHue  (QYHKIUHM, TOHSATHE
o0acTH ompeneieHnss M 00NacTH 3HAaYeHUH
¢dbyHKIMY, onpenenenue rpadpuka GyHKIUN
YMeTh: NPUMEHATH U3YYEHHYI0 TEOPHIO IpHU
pelIeHnn 3a1a4

36

§9. CriocoOblI 3a1anust PyHKIMH

Ne9.2:Ne9 4; Ne9.6(8,r);

3HaTh: YqTO O3HaA4acT 3aJaTb

byHKIHIO,




Ne9.8; Ne9.9(a,0)

OCHOBHBIE CIOCOOBI 33JaHUs (PYHKIHMH, HUX
KpaTKYI0 XapaKTEPUCTUKY

YMeTh: NpUMEHSATh H3YYCHHYIO TEOpHUsS IpHU
pelIeHnn 3a1a4

37

§9. CriocoOsbI 3ananus QyHKIHH

Ne9.10(B,r);Ne9.13(a,0);
Ne9.15;Ne9.17(6); Ne9.18(a)

3HaTh: UTO O3HAa4YaeT 3a7aTh (YHKLHUIO,
OCHOBHBIE CITOCOOBI 3aJaHusl (YHKUUHU, HX
KPaTKyI0 XapaKTEPUCTUKY

YMeTh: NpUMEHATh WU3YUYEHHYIO TEOpHUS IIpU
pelIeHnN 3a1a4

38

§10. CoticTBa pyHKIIHIA

Ne10.3(r);Ne10.9(6);

3HaTh: KaK HAHUTH TOYKH NepeceueHus rpapuka
(GYHKIMM C OCSAMH KOOPIMHAT, OINpPEIeNICHHS
BO3pacTamoleil u  yoObBaroumed (QyHKUuUH,
HIOHSITHE OrPaHHYECHHOCTH byHKIIH,
HavMEHbIIEE ¥  HauOoyblee  3HAYCHUS
GyHKIMH, 9ETHOCTh M HEYETHOCTh (YHKIUH,
BBIITYKJIOCTb rpaduka ¢byHKINY,
HETIPEPBIBHOCTD (DYHKIHH

YMeTb: TPUMEHSTh W3YYEHHYIO TEOPHUI0 TpH
peleHnH 3aa4

39

§10. CpoiicTBa QpyHKIMI

Nel0.10(a); Ne10.11(s,r)

3HaTh: KaK HalWTH TOYKH NepeceyeHus rpaduxa
(GYHKIMH C OCSIMH KOOPJAMHAT, OIpeNeIeHUs
BO3pacTapIie W  yObIBaromed (QyHKIIUH,
HIOHSTHE OTrPaHUYEHHOCTU ¢byHKIHY,
HauMeHblllee U HauOoJjbllee  3HAuYCHUs
(GyHKIMH, YETHOCTh UM HEYETHOCTh (YHKIIHH,
BBIITYKJIOCTb rpaduxa ¢dhyHKIUY,
HENPEePbIBHOCTh (DYHKIMU

YMeTh: NpUMEHATh HU3YYEHHYIO TEOpHIO MpHU
pelIeHnN 3a1a4

40

§10. CpoiicTBa QpyHKIHI

Ne10.13(a,6);Ne10.9(6)

3HaTh: KaK HalTH TOYKH NepeceyeHus rpaduxa
(GYHKIMH C OCSIMHM KOOPJAMHAT, OIpEIeIeHus
BO3pacTamlomeid M yoObBaromed (QyHKIuUH,
TIOHSATHE OTrpaHUUYEHHOCTU ¢byHKIHY,
HauMeHbllee U HauOoJbllee  3HAYeHUs




GyHKIMH, 9ETHOCTh M HEYETHOCTH (YHKIUH,
BBIITYKJIOCTb rpaduka ¢byHKIMY,
HETIPEPBIBHOCTD (DYHKITHH

YMeTb: NPUMEHSTh W3YYEHHYIO TEOpUIO0 TpHU
pelIeHn  3a1a4

41

§10. CoiicTBa pyHKIHI

Nel0.22(a,6);Nel0.
Nel0.28(T)

3HaTh: KaK HATHU TOYKH NepeceueHus rpaduka
GYHKIIMM C OCSAMH KOOPIMHAT, OINpEIeNICHHS
BO3pacraromeid W yOwBaromied  (QyHKIUH,
HOHSTHE OTPaHMYECHHOCTH byHKIIH,
HavMEHbIIEe ¥  HauOoyblee  3HAYCHUS
GyHKIMH, YETHOCTh M HEYETHOCTh (YHKIH,
BBIITYKJIOCTb rpaduka ¢byHKINY,
HETIPEPBIBHOCTD (DYHKITHH

YMeTb: TPUMEHSTh W3YYEHHYIO TEOpUIO0 TpHU
pelIeHun 3a1a4y

42

§11. YerHble u HeueTHbIE PYHKIUU

Nell1.2;Nel1.3();
Nel1.4(B);Nel1.9(B,r)

3HaTh: KaK HAUTH TOYKH NepeceueHus rpaduka
(GYHKIMH C OCSIMH KOOPJAMHAT, OIpeNeleHus
BO3pacTamoleil u  yoObBaroumed —(QyHKUuUH,
HIOHSTHE OTrPaHUUYEHHOCTU ¢byHKIHY,
HauMeHblllee U HauOojbllee  3HAYEHUs
(GyHKIMH, YETHOCTh UM HEYETHOCTh (DYHKIIHH,
BBIITYKJIOCTb rpaduxa ¢dhyHKIUY,
HENPEePLIBHOCTh (DYHKIMU

YMeTh: NPUMEHATh HU3YYEHHYIO TEOpHIO IMpHU
pELIeHNN 3a1a4

43

§11. YeTtHble 1 HeueTHbIE HYHKIIUU

Nel1.12(6);Nell.15;
11.21(6,r);Ne11.28

3HaTh: KaK HalWTH TOYKH NepeceyeHus rpaduxa
(GYHKIMH C OCSIMH KOOPJAMHAT, OIpeNeIeHUs
BO3pacTalIie W  yOwIBaromed (QyHKIIWH,
MIOHATHE OTrpaHUUYEHHOCTU ¢byHKIHY,
HauMeHblllee U HauOoJblllee  3HAUYEHUs
(GyHKIMH, YETHOCTP W HEYETHOCTH (DYHKIIMH,
BBIITYKJIOCTb rpaduxa ¢byHKIIUY,
HENPEepbIBHOCTh (PYHKITUH

YMeTh: NpUMEHSATh U3YYEHHYI0 TEOpHI0 INpuU




PEIICHUHU 3a1a4

44

§11. YerHsle 1 HeUeTHBIE PYHKIUU

Nell.31(B,r);
Nel1.33(B,r)

Nell.32(s,r);

3HaTh: KaK HAHTH TOYKH NepecedeHus rpapuka
GYHKIIMM C OCSAMH KOOPIMHAT, OINpEIeNICHHS
BO3pacraromeid W yOwBaromied — (QyHKIUH,
HOHSITHE OTPaHMYECHHOCTH byHKIIH,
HaUMEHblLIee W  HauOoJblllee  3HAYCHUS
GyHKIMH, 9ETHOCTh M HEYETHOCTh (YHKIUH,
BBIITYKJIOCTb rpaduka ¢byHKIHY,
HETIPEPBIBHOCTD (DYHKITHH

YMeTb: TPUMEHSTh W3YYEHHYIO TEOPHUI0 TpPHU
pelIeHnn 3a1a4y

45

Konmponvnas paboma Ne3

3HaTh: Teopuio TaBsl 3. YncnoBbie QyHKINH
YMeTb: NPUMEHATh TEOPHIO IMPU PELICHUU
3ama4

46

§12. Oynkuus y=x", ne N, ux cpoiictBa u rpapuxu

Nel2.1(0,B);Ne12.3;
Nel12.5(B);Nel12.13(1)

3HAaTh: MOHSATHE CTETIEHHOM (PYHKIINH, CBONCTBA
U rpaduk

YMeTh: NPUMEHATHh U3YYEHHYIO TEOPHIO TMpHU
pelIeHny 3a1a4

47

§12. ®ynkuusa y=xn, n N, ux cBoiicTBa 1 rpaduku

Nel2.15(r);Nel12.17(B,r)
Nel2.18(a,0);Ne12.20(T)

b

3HaTh: MOHATHE CTENEHHON (PyHKIMH, CBOWCTBA
u rpaduk

YMeTh: NPUMEHATH U3YYEHHYI0 TEOPHIO IpU
pelIeHnu 3a1a4

48

§12. ®§12. Oynkuusa
rpaduxu

y=xn, n N, uX CBOHCTBa U

3HaTh: MOHATHE CTENEHHON (PyHKIMH, CBOWCTBA
u rpaduk

YMeTh: NPUMEHATH U3YYEHHYI0 TEOPHIO IpHU
pelIeHnn 3a1a4

49

§12. ®ynkuusa y=xn, n N, ux cBoiicTa u rpaduku

Nel2.23;Nel12.24(B,r);
Nel2.25(a,0)Nel2.28

3HaTh: MOHATHE CTENEHHON (PyHKIMH, CBOWCTBA
u rpaduk

YMeTh: NPUMEHATH U3YYEHHYIO TEOPHIO IpHU
pelIeHnu 3a1a4

50

§13. dynkuus y=x", neN, ux cpoiictsa u rpadpuku

Nel3.2(B,r);Nel3.4(6,r);
Nel3.6;Nel3.8

3HAaTh: MOHATHE CTETIEHHON (YHKIINH, CBOHCTBA
U rpaduk

YMeTh: NpPUMEHATh H3YYECHHYIO TEOPHIO IpHU
pelIeHny 3a1a4




51

§13. Oynkuus y=x-n, n N, UX CBOWCTBA U rpapuKu

Nel3.11(r);Nel3.13;
Nel3.20

3HaTh: MOHATUE CTEMEHHON (DYHKIIMH, CBOMCTBA
U Tpadux

YMeTh: NPUMEHATh W3YYECHHYIO TEOPHIO MpHU
pelIeHnn 3a1a4

52 §13. Oynkuus y=x-n, n N, UX CBOHCTBA U rpapuKu Nel3.21(6);Nel13.22(B,r); 3HaTh: MOHATUE CTENEHHON (DYHKIIMH, CBOMCTBA
Nel3.25 U Tpadux
YMeTh: NPUMEHATHh U3YYEHHYIO TEOPHIO MpHU
peneHny 3a1a4
53-55 | §14. Oynkuus y=3%/x, ee cpoiicta u rpaduk Nel4.1(B,r);Nel14.3;  Nel4.5; | 3nath: ompeneneHue KOpHA M-I CTEIEHH,
Nel4.7(a,0); Ne14.8(6.1) OCHOBHBIE CBOICTBAa KOpHSI TI-d CTENECHH U
rpaduk 17 HeUETHBIX U YETHBIX 3HAUYCHUH T1.
YMeTb: TPUMEHSTh W3YYEHHYIO TEOpUIO0 TpHU
pelleHuu 3a1a4
94 §14. dynkuus y=, ee CBOWCTBA U rpaduK Nel14.10(r);Nel14.11(6,r); 3HaTh: OINpeAeieHue KOpHS M- CTENEeHH,
Nel4.13(r);Nel4.15(B,r) OCHOBHBIC CBOWMCTBAa KOpHsS II-d CTENCHH U
rpaduk 1l HEYETHBIX M YETHBIX 3HAYCHUH 1.
YMeTh: NPUMEHATHh U3YYEHHYIO TEOPHIO TMpHU
pelneHnH 3aaa4
55 §14. dynkuusa y=, ee cBoiicTBa u rpaduk Nel14.19(6);Ne14.25; 3HaTh: OMNpeNeNeHue KOpHA TM-H CTENEeHH,
Nel4.27(B,r);Ne14.28(6) OCHOBHBIC CBOWCTBAa KOpHS II-d CTEIEHH U
rpaduK A HEYETHBIX M YETHBIX 3HAUYEHUH I1.
YMeTb: TPUMEHSTh W3YYEHHYIO TEOpUI0 TpHU
pelleHuu 3a1a4
56 Koumponvnas paboma Ne4 3HaTh: Teoputo rnasa 3. YuciaoBble QyHKINH
YMeTb: NPUMEHSTh H3YYEHHYIO TEOpUI0 NpHU
peneHnn 3aaa4
I'nasa 4. Ilpoepeccuu 16
57 §15. YncnoBble OCIEI0BATETFHOCTH Nel5.2;Nel5.7; 3HaTh: OMNpENEeNeHUEe IOCIEA0BATEIbHOCTH,
Nel5.9;Nel5.10(6) CIIOCOOBI 3alaHusl  TIOCIIEJIOBATEIHbHOCTH,
OTPAaHUYEHHOCTb, MOHOTOHHOCTb
MOCJIEI0BATEIbHOCTH.
YMeTh: NPUMEHSATh U3YYCHHYIO TEOPHIO TpHU
peneHnn 3a1a4
58 §15. YncnoBble nocneqoBaTeIbHOCTH Nel5.16(r);Nel5.18(r); 3HaTh: OMNpEeJEeNeHUe TMOCIEA0BATENbHOCTH,




Nel5.19(a.0)

Coco0bI 3allaHis  TOCIENOBATEIbHOCTH,
OTPaHUYECHHOCTb, MOHOTOHHOCTb
I10CJIEI0OBATEIbHOCTH.

YMeTb: NPUMEHATh M3YYECHHYIO TEOPHUIO IIpU
penieHuy 3a1a4

59 §15. UucnoBble 1OCIE0BATEIBHOCTH Nel5.20(B,r);Nel15.23(a,0); 3HaTh: OMNpeJereHUue IMOCIEA0BATEIbHOCTH,
Nel5.35(B,r) CIIOCOOBI 3aIaHusd MOCJIENOBATEIHLHOCTH,
OTPAaHUYEHHOCTb, MOHOTOHHOCTh
HIOCJIEIOBATEIBHOCTH.
YMeTh: NPUMEHSATHh W3YYCHHYIO TECOPHIO TIpU
peleHUH 3a1a4
60 §15. YncnoBblie mocnea0BaTeIbHOCTH Nel5.37(a,6);Nel15.39(8,1) 3HaTh: OMNpEeNeNeHUEe IOCIEAOBATEIIbHOCTH,
Nel5.41(6) CIIOCOOBI 3aJaHusg MOCJIENOBATEIHLHOCTH,
OTPAaHUYEHHOCTb, MOHOTOHHOCTh
MI0CJIE/IOBATEIBHOCTH.
YMeTh: NPUMEHSATHh W3YYCHHYIO TECOPHIO TIpU
peleHUH 3a1a4
§16. Apudmernueckas mporpeccus Nel6.4(B,r);Nel6.6(B); 3HaTh: ompeneiieHne , GopmMynay I-TO WieHa
61 Nel6.9;Ne16.12(r) ,XapaKTepPUCTUUECKOEe  CBOMCTBO,  (hopmyny
CyMMBI TI€PBBIX T UJICHOB apH(PMETHUECKOI
IPOrpeccuu
YMeTh: TPUMEHSATh W3YYCHHYIO TECOPHIO TIPU
pelleHuu 3a1a4
62 §16. Apudmerrueckast mporpeccus Nel6.17(r); 3HaTh: ompenereHue , GopMyiny IM-TO YJeHa
Nel6.19(0);Ne16.28(B,r) ,XapaKTepPUCTUUECKOEe  CBOMCTBO,  (hopmymy
CyMMBI TIEPBBIX T UJICHOB apH(PMETHUECKOI
POrpeccuu
YMeTh: TPUMEHSATh W3YYCHHYIO TECOPHIO TIpU
pelIeHnu 3a1a4
63 §16. Apudmernaeckast IpoOrpeccHs Nel6.31;Ne16.33(0); 3HaTh: ompeneneHue , GopMyiny I-TO YJeHa

Nel6.36(B):Ne16.42(6)

,XapaKTepPUCTUUECKOEe  CBOMCTBO,  (hopmymy
CYMMBI TEpPBbIX I YJIEHOB apUPMeTHUecKOil
IIPOrpeccCuu

YMeTh: NpUMEHSATh U3YYEHHYIO TEOpHI0 MpuU




PEIICHUHU 3a1a4

64

§16. Apudmerndeckast mporpeccust

Ne16.44;Ne16.48(1);
Nel6.50(6);Nel16.53(T)

3HaTh: ompezeneHue , (GopMyny M-TO YiIeHa
,XapaKTEepUCTUYECKOE  CBOMCTBO,  (QopMyny
CYMMBI TEPBBIX I YJICHOB apHU(PMETUUYECKOMH
IPOrpeccuun

YMeTh: NPUMEHATh U3YYEHHYIO TEOPHIO IpuU
penieHnu 3aaaqy

65

§16. Apudmerndeckas mporpeccust

Nel16.56(6);Nel6.62;
Nel16.68(0);Nel16.69(a)

3HaTh: ompezneneHue , (GopMyny H-TO YiIeHa
,XapaKTEepUCTUYECKOE  CBOMCTBO,  (Qopmyny
CYMMBbI TIE€pPBbIX I YJEHOB apUPpMETHUUECKOI
IPOrpecCUu

YMeTh: NPUMEHATh U3YYEHHYIO TEOpHIO IMpU
pElIeHUH 3a]1a4

66

§17. 'eomerpuueckast nmporpeccus

Nel7.1(B,r);Nel7.3;
Nel7.10(r)

3HaTh: ompeaencHue, (GOpMylay II-TO WIEHa,
XapaKTEepUCTHUUYECKOE  CBOICTBO,  (opmyiy
CyMMBI IIEPBBIX II YIEHOB TI'€OMETPUYECKOHN
OpOTrpecCud, CyMMYy 4YICHOB OECKOHEYHO
yOBbIBaIOLIEl TeOMETPUYECKONW IPOrpeccuu,
(opMyJIBI MPOCTHIX U CIOXKHBIX MPOLIEHTOB
YMeTb: NpPUMEHATh HM3YYEHHYIO TEOPHIO IIpHU
pELICHUH 3a1a4

67

§17. 'eomerpuueckas mporpeccus

Nel17.13(6);Nel7.15(8,r);
Nel7.16(0)

3HaTh: ompeneneHue, GopMmyiay M-TO UIEHA,
XapaKTEepUCTHUECKOE  CBOICTBO,  (opmyiy
CyMMbI MEpBBIX I YJEHOB TI'€OMETPUUYECKOU
OpOTPECCUU, CYMMYy UYJIEHOB OECKOHEYHO
yObIBaIOLIel TreoMEeTpUYEecKOi IMpOrpeccuu,
(opMyJIBI MPOCTHIX U CIOKHBIX MPOLIEHTOB
YMeTh: NpUMEHATh U3YYEHHYI0 TEOpHIO MpHU
pelIeHnn 3a1a4

68

§17. 'eomerpuueckas nporpeccus

Nel7.17(a,6);Nel7.22(B);

3HaTh: ompeneneHue, GOpMysay M-TO UICHA,




Nel7.26(B)

XapaKTEepUCTHUUECKOEe  CBOICTBO,  (opMyiy
CyMMBI IIE€PBBIX II YIEHOB TI'€OMETPUYECKOMN
POTrpeccuy, CyMMY UJIEHOB OECKOHEYHO
yOBIBAaIOMIEH TeOMETPUYECKOH  MPOrpeccHd,
(opMyJIBI IPOCTHIX U CIOXKHBIX MPOLIEHTOB
YMeTb: NPUMEHATh U3YYECHHYIO TEOPHIO IIpU
pelIeHnn 3a1a4

69

§17. 'eomerpuueckas nmporpeccus

Nel7.28(0); Ne17.34
Nel7.37(B,r)

3HaTh: ompezaencHue, (GOpMyay I-TO WIEHa,
XapaKTepUCTHUUYECKOE  CBOICTBO,  (opmyiy
CyMMBI IIEPBBIX II YIEHOB TI'€OMETPUYECKOHN
OpOTrpeccud, CyMMYy UYICHOB OECKOHEYHO
yOBbIBaIOLIEl TeOMETPUYECKONW IPOrpeccuu,
(opMyJIBI IPOCTHIX U CIOXKHBIX MPOLIEHTOB
YMeTb: NPUMEHATh M3YYEHHYIO TEOPHIO IIpU
pellIeHnH 3a1a4

70

§17. 'eomerpuueckas mporpeccus

Nel7.40(6);Nel7.44

3HaTh: ompeneneHue, GopMmyiay M-TO UIEHa,
XapaKTEepUCTHUECKOEe  CBOICTBO,  (dopmyiy
CyMMBI MEpBBIX I YJEHOB TI'€OMETPUYECKOU
OpOTPECCUU, CYMMYy UJIEHOB OECKOHEYHO
yOBbIBaIOLIEl TeOMETPUYECKOW IpOrpeccuu,
(opMyJIBI IPOCTHIX U CIOXKHBIX MPOLIEHTOB
YMeTh: NPUMEHATHh W3YYEHHYIO TEOPHIO MpHU
pelleHnn 3a1a4

71

§17. 'eomerprueckas nporpeccus

Nel7.48(,r);Nel7.52

3HaTh: ompenesneHue, QopMmyay IM-TO 4YIIEHa,
XapaKTEepUCTHUECKOE  CBOICTBO,  (opMmyiy
CYMMBI MEpBBIX I YJEHOB TI'€OMETPUYECKOU
MpOrpeccud, CyMMYy WIEHOB OECKOHEYHO
yObIBalOLIel TreoMEeTpUYECKOM IpOrpeccuu,




(hOpMyIIbI MPOCTHIX U CIOXKHBIX MPOLIEHTOB
YMeTh: NPUMEHATHh U3YYEHHYIO TEOPHIO IpHU
peuieHnu 3a1a4y

72

Koumponvnas paboma Ned

3HaTh: Teoputo 1o TeMe riaa 4. [Iporpeccun
YMeTh: MPUMEHSTh TEOPHIO HA TIPAKTUKE

Inasa 5. Dnemenmovl KOMOUHAMOPUKY, CIMATMUCIUKY U
meopuu 6eposimHocmell

12

73

§18. KomOunaTopHble 3a1aun

Nel8.2;Nel18.4;Nel8.6;
Nel8.8

3HaTh: COCAMHEHUS U3 T DJIEMEHTOB TI0 K, BUJIbI
COEIMHEHUH, ONpEJeIeHNE NEPECTAHOBOK U3 I
JJIEMEHTOB, TIOHATHE (aKTopHana, YHCIO
NEPECTAaHOBOK M3 I 3JIEMEHTOB, ONIPEACIICHUE U
(hopMyITy ISl BRIYHCIICHUS YHCIIa pa3MEICHUH,
MOHSTUE MEPECTAHOBKM M3 1 3JIEMEHTOB C
MOBTOPECHUSIMU

YMeTb: NPUMEHATh H3YYEHHYIO TEOPHUIO IpHU
pELICHUH 3a/1a4

74

§18. KomOuHaTopHbIe 3a1a4u

Nel18.9;Nel18.12(B,r);
Nel8.13(B,r);Nel8.14(t)

3HATh: COEAVHEHHUS U3 11 DJIEMEHTOB IO K, BUIBI
COCIMHEHUH, OIPENEICHHUE IIEPECTAHOBOK U3 II
9JIEMEHTOB, TIOHATHE (aKkTopuana, YHCIO
MIEPECTAHOBOK M3 II DJIEMEHTOB, ONPEACICHUE U
(opMyy AJI BBIYUCIIEHUS YNCIIa Pa3MEeLeHUH,
MOHSATHE TIEPECTAHOBKM M3 I DJIEMEHTOB C
IIOBTOPEHUAMU

YMeTb: NPUMEHATh H3YYECHHYIO TEOPHIO IIpHU
pELICHUH 3334

75

§18. KomOuHaTopHbIe 3a/1aun

Nel8.15(B,r);Nel8.17;
Nel8.20;Ne18.23

3HaTh: COEAMHEHUS U3 I DJIEMEHTOB IO K, BUJIbI
COCIMHEHUH, OIPENEIICHUE NIEPECTAHOBOK U3 I
9JIEMEHTOB, TMOHATHE (QakTropuana, YUCIO
IIEPECTAaHOBOK U3 II DJIEMEHTOB, OIPEACIICHUE U
(dhopMyIy A1 BBIYUCICHUS YKCIIa pa3MelleHuH,
IOHSATUE IIEPECTAHOBKM M3 II DJIEMEHTOB C
ITOBTOPEHUSIMU




YMeTh: NPUMEHATh U3YYEHHYIO TEOPHIO IMpU
pelIeHnu 3a1a4

76

§19. Craructuka — nu3aitH uHbopMaIuu

Nel9.2;Ne19.4;Ne19.6

3HaTh: OCHOBHBIE 3a/ladyll CTATHCTUKH, BHJIbI
qyarpamMMm paclpeieneHuss U UX IOCTPOECHHUE,
00BEM  u3MepeHHs,  MOHIATHE  pa3Maxa
U3MEpEHus, MOJAa  U3MEpPEHMs,  CpelHee
apudmeruueckoe, MIOHSTHE MeHaHbI
MU3MEpPEHUs], KPAaTHOCTh U 4YaCTOTa BApUAHTBI
YMeTh: NPUMEHATh U3YYEHHYIO TEOPHIO IMpU
pelIeHnu 3a1a4

77

§19. Crartuctuka — qu3aitH nHpopMauu

Nel9.9;:Ne19.11;Ne19.14

3HaTh: OCHOBHBIE 3a/ladyll CTaTUCTUKH, BHJIbI
JUarpaMM pPacHpelercHus U UX IOCTPOEHUE,
00BéM  H3MepeHus, IIOHATHE  pa3Mmaxa
U3MEpPEHMs, MOJa  U3MEpPEHHs, CcpenaHee
apupMeTHIecKoe, IIOHSTHE MEJMaHbI
U3MEPEHHUs, KPATHOCTb U YaCTOTA BAPUAHTHI
YMeTb: NPUMEHATh M3YYEHHYIO TEOPHUIO IIpHU
pELICHUH 3a1a4

78

§19. Crarucruka — qu3aitH uHpopmanuu

Nel9.18; Nel19.20

3HaTh: OCHOBHBIE 3a/lladydl CTaTHUCTHUKH, BHJbI
qUarpamMMm pacrpeiiesieHuss U UX IOCTPOEHHUE,
00bEM  H3MEpeHHus,  TOHATHE  pa3Mmaxa
W3MEpeHus, MOJa  U3MEpPEHMs,  CpelHee
apupMeTHIecKoe, MIOHSITHE Me1aHbl
M3MEpEeHUsl, KpaTHOCTh U 4YacTOTa BApUAHTHI
YMeTh: NPUMEHATH U3YYEHHYI0 TEOPHIO IpHU
pelIeHny 3a1a4
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§20. ITpocreitme BEpOSATHOCTHBIE 3a]a41

Ne20.2;Ne20.5;Ne20.7

3HaTh: TIOHATHE  BEPOATHOCTH  COOBITHS,
MOHSATHE HECOBMECTHBIX  COOBITHI, MpaBUIIO
CITOKEHUS BEPOSATHOCTE, CBOWCTBO
BEPOSTHOCTEH TPOTUBOIOIOKHBIX COOBITHIA,
MOHSITHE O TEOMETPUUECKON BEPOSATHOCTH




YMeTh: NPUMEHATh U3YYEHHYIO TEOPHIO IMpU
pelIeHnu 3a1a4

80

§20. ITpocreiinime BepoOSATHOCTHBIC 3a]]a41

Ne20.10;Ne20.11(B,r);
Ne20.12(6,1)

3HaTh: TIOHATHE  BEPOATHOCTH  COOBITHSA,
MOHSATHE HECOBMECTHBIX  COOBITH, IMPaBUIIO
CIIOKCHHS BEPOSATHOCTEM, CBOMCTBO
BEPOSITHOCTEH TIPOTHUBOIIOJIOKHBIX  COOBITHIA,
MOHATHE O FTEOMETPUUYECKOIN BEPOSTHOCTU
YMeTb: NPUMEHSTh M3YYCHHYIO TEOPHUIO IpHU
pEILIeHUH 3a/1a4
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§20. [Ipocreiiine BepOSTHOCTHBIC 3aa4n

Ne20.16;N20.19;
Ne20.21(B,r)

3HAaTh: TIOHATHE  BEPOSTHOCTH  COOBITHS,
MOHSITHUE HECOBMECTHBIX  COOBITHIA, MPABHIIO
CIIOKEHHUS BEPOSATHOCTEM, CBOKCTBO
BEPOSATHOCTEW TMPOTHUBOIOJIOKHBIX COOBITUH,
MIOHATHE O T€OMETPUUYECKON BEPOSTHOCTH
VYMeTh: NPUMEHATh H3YUYEHHYIO TEOPUIO IIPU
pELICHUH 3a/1a4

82

§21. DkcnepuMeHTalbHbIE JAHHBIE W BEPOATHOCTHU
COOBITHIA

No21.2;No21.4;Ne21.6

3HaTh: CBSI3b PEAWIBHOCTH U €& MOJENH,
MOHATHE CTAaTUCTUYECKOM YCTOMYMBOCTH U
CTaTHUCTUYECKOUN BEPOSITHOCTH COOBITHUS

VYMeTh: NPUMEHATh M3YYEHHYIO TEOPHUIO MpHU
pEelIeHNH 3a1a4

83

§21. DxcnepuMeHTalIbHBIC JaHHBIE W BEPOSITHOCTH
COOBITHIA

No21.8;Ne21.10

3HaTh: CBSI3b pEAJbHOCTH U €€ MOJEeNH,
NOHATHE CTaTUCTUYECKOM YCTOMYMBOCTH U
CTaTHUCTUYECKOUN BEPOSITHOCTH COOBITHUS

YMeTh: NPUMEHATH U3YYEHHYI0 TEOPHIO IpU
pelIeHnu 3a1a4

84

Konmponvnasa paboma Neb

3HaTb:  TEOpUI  TJaBel 5.  DJIEMEHTHI
KOMOMHATOPUKH, CTaTUCTUKM U  TEOpUHU
BEPOATHOCTEMN
YMeTh: NpUMEHATh HU3YYEHHYIO TEOpHIO MpHU
pelIeHnn 3a1a4

O6o06u1aronee MOBTOPEHUE

18

85

YucaoBbie BBIPAKCHUSA

Ne2:5:9;11;13;15;21

3HaTh: CBOWCTBA CTENEHEH, CBOWMCTBA KOpHEH,




(hopMyJIbI COKPAIIEHHOTO YMHOKEHHUS
YMeTh: NPUMEHATh U3YYEHHYIO TEOPHUIO IMpU
penieHnu 3aaa4y

86 UucnoBbie BEIPAKEHUS Ne25;27;29;31;33;35;39;41;43 | 3naTh: CBOICTBA CTENEHEH, CBOICTBA KOpPHEW,
(hopMyIIBl COKpAIEHHOTO YMHOKEHUS
YMeTb: NPUMEHSITh M3YYCHHYIO TEOPHUIO IpHU
pelIeHuy 3a1a4

87 OyHKIMH U TpaPuKH Ne2;6;14;16;18;20;24,26;30 3HaTh: TpaQuKH OCHOBHBIX (QYHKUUH H HX
CBOICTBa
YMeTh: NPUMEHITh H3YYCHHYIO TEOPHUIO MpHU
PEIICHUH 3a71a4

88 OyHKIMH U TpaduKu No34;38;43;46;51;55;63;68 3HaTh: Tpa@UKd OCHOBHBIX (YHKUMH U HUX
CBOICTBa
YMeTh: NPUMEHATHh U3YYEHHYIO TEOPHIO TMpHU
pelieHnu 3a1a4

89 YpaBHEHUS U CUCTEMBI YPABHEHHI Ne2:4:9;15;19;27;33;35;40 3HaTh: OCHOBHBIE TUIIBl YPaBHEHUU U CHCTEM
ypaBHEHUH
YMeTh: MPUMEHITh H3YYCHHYIO TEOPHUIO MpHU
pELIeHUH 33124

90 YpaBHEHUS U CUCTEMBI YPABHEHHI Ned7;51;57;63;67;71;75;77;79 | 3naTh: OCHOBHBIC THIBI YpPaBHEHHH M CHUCTEM
ypaBHEHUH
YMeTh: MPUMEHITh H3YYCHHYIO TEOPHUIO MpHU
pELIeHUH 33124

91 HepaBeHcTBa u cucteMbl HEpABEHCTB No2;5;14;16;18;20;22 3HaTh: OCHOBHBIE CITOCOOBI peueHus
HEPaBEHCTB U CUCTEM HEPABEHCTB
YMeTb: pemiath HEpPaBEHCTBA M CHUCTEMBI
HEPaBEHCTB

92 Ne26;28;30;34;36;38 3HaTh: OCHOBHEIC CITIOCOOBI peneHus




HepaBeHCTBa N CUCTEMEBI HCPABCHCTB

HEPABCHCTB U CUCTEM HCPABCHCTB
YMeTh: pemiate HEPABCHCTBA W CUCTCMbI
HEPAaBCHCTB

93

Apudmerndeckas 1 reOMETpUIECcKast IPOTrpeccuu

Ne2:4:6;12;19;24;26;28:32;34

3HaTh: OCHOBHBIE CBOMCTBA IPOIPECCUI
YMeTh: NPUMEHATH U3YYECHHYI0 TEOPHIO IIpU
peuieHuu 3a1a4

94

Apudmerrueckas U reoMeTpUYecKasi Iporpeccuu

Ne36;40:42;49:57;59;64:;66;70

3HaTh: OCHOBHBIE CBOMCTBA MPOTPECCUI
YMeTh: NPUMEHATH U3YYECHHYIO TEOPHIO IIpU
peuieHuu 3a1a4

95

HroroBas koHTpoNbHAs paboTa

3HaTh: OCHOBHBIC MTOHSTHUS 110 BCEMY KYpPCY
VYMeTh: NPUMEHATh U3YYEHHYIO TEOPUIO IIPU
pELICHUH 3a/1a4

96

HroroBas koHTposbHAs paboTa

97

JlemoHcTpannoHHbli Bapuant OI'D

OI'D -2016 Bapuant Ne5

3HaTh: OCHOBHBIC MTOHSTHUS 110 BCEMY KYpPCY
YMeTh: NPUMEHATh U3YYEHHYIO TEOPUIO IIPU
pELICHUH 3a/1a4

98

JlemoHcTpannoHHbIN Baprant OI'D

OI'D -2016 Bapuant Ne6

3HaTh: OCHOBHBIE MOHATHUSA 110 BCEMY KypCy
YMeTb: NpPUMEHATh HM3YYEHHYIO TEOPHIO IIpHU
pELICHUH 33134

99

Pemenue 3aau mo Bcemy Kypcy anredpsl

OI'D -2016 Bapuant Ne7

3HaTh: OCHOBHBIE TMOHATHUSA 110 BCEMY KypCy
YMeTb: NpPUMEHATh HM3YYEHHYIO TEOPHIO IIpHU
pELICHUH 33134

100

Pemenue 3a1a4 mo BceMy Kypcy anreopsl

OI'D -2016 Bapuant Ne8

3HaTh: OCHOBHBIE MOHATHUS IO BCEMY KYpCY
YMeTh: NPUMEHATH U3YYEHHYI0 TEOPHIO IpHU
pelIeHnn 3a1a4

101

Pemenue 3aau o BceMy Kypcy anredpsl

OI'D -2016 Bapuant Ne9

3HaTh: OCHOBHBIE MOHATHUSA IO BCEMY KypCy
YMeTb: NpPUMEHATh H3YYEHHYIO TEOPHUIO IpHU
penIeHuy 3a1a4

102

Pemenue 3aau o BceMy Kypcy anreOpsl

OI'D -2016 Bapuant NelO

3HaTh: OCHOBHBIE MOHATHUS IO BCEMY KYpCY
YMeTh: NPUMEHATH H3YYEHHYI0 TEOPHIO IpU
pelIeHnn 3a1a4







TpeGoBanus K YPOBHIO MOATOTOBKH YYAILMXCH

B pe3ynbrate u3yuyeHuss MaTeMaTUKH YYEHUK JTOJIKEH:

3HATH/TIOHUMATh

CYLIECTBO MOHITHS MAaTEMaTUUYECKOI0 JJOKA3aTeIbCTBA; IPUBOIUTEH PUMEPHI

JI0Ka3aTeNbCTB;

CYLIECTBO MOHITHS aJITOPUTMA; IPUBOAUTH IPUMEPHI AITOPUTMOB;

KaK HCIONB3YIOTCS MaTeMaTHYecKue (OpPMYIbl, YpaBHEHHsS W HEPAaBEHCTBA; MPHUMEPHI HX
MPUMEHEHHUS [UIsl PEIICHUs MaTEeMaTHUECKUX U MPaKTUYECKUX 3a]1ay;

KaK MaTeMaTH4YecKH OIpeaesieHHble (YHKIMA MOTYT ONHCHIBaTh peajibHble 3aBUCHUMOCTH,
MPUBOJIUTH MPUMEPHI TAKOTO OMUCAHMUS;

KaK MOTPeOHOCTH MPAKTUKH HPUBEIM MAaTEMaTHUYECKyI0 HAyKy K HEOOXOAMMOCTH PaCIIUPEHUs
MIOHSTHSI YUCIIA;

BEPOATHOCTHBI  XapakTep MHOIMX 3aKOHOMEPHOCTEH OKpYXKAIOLIEro MHpa; I[PUMEPHI
CTaTUCTUYECKUX 3aKOHOMEPHOCTEH U BHIBOJIOB;

KakuM 00pa3oM TeoMeTpus BO3HUKIA M3 MPAKTUYECKUX 3a/1ad 3eMIIEMEpHsl; IMPUMEPHI
TeOMETPUUYECKUX OOBEKTOB U YTBEPIKICHUN O HUX, BAYKHBIX JJIs1 IPAKTHKHY;

CMBIC  WJealu3aliy, [O3BOJLSIIOIIEH  pelaTh  33Jauyd  peajbHOW  JEWCTBUTEIBLHOCTU
MaTeMaTHYEeCKUMHU METOJIaMH, TPUMEPHI OIIMOO0K, BO3HUKAIOIINX TPH UICaTH3aIHH.

Apudmernka

YMETb

BBITMIOJHATh YCTHO apu(METHYECKHe NEHCTBUS: CIOXKEHHE U BBHIYMTAHUE ABY3HAUHBIX YHCENl U
JIECATUYHBIX JpoOeil ¢ AByMS 3HAKaMH, yYMHOXKEHHE OJHO3HAYHBIX YHCEN, apu(mMeThdecKue
oreparuy ¢ 0ObIKHOBEHHBIMU APOOSIMHU C OJTHO3HAYHBIM 3HAMEHATENIEM U YHUCITUTEINEM;

MEPEeXOAUTh OT OJHOW (POPMBI 3aIMCH YHCEN K IPYroi, MPeACTaBIsATh JECATUIHYIO IPOOb B BHIIE
OOBIKHOBEHHON M B MPOCTEUIINX CIy4asX OOBIKHOBEHHYIO B BUJE NECATUYHOU, MPOIEHTH — B
BUJAe JpoOu U JpoOb — B BHJAE NPOLEHTOB; 3alUChIBaTh OOJBIIME W MaJlble YHUCIa C
UCIOJIb30BAHUEM IIEJIBIX CTEIICHEH JECITKY;

BBITIOJIHATE apu(METHUECKUE NEHCTBHS C pAIlMOHAILHBIMU YHCIIAMHU, CPAaBHUBATh PAllHOHAILHBIC U
JeUCTBUTENbHBIE YHCIIA; HAaXOAWTh B HECIOXKHBIX CIyyassX 3HA4YeHUs CTeNeHeH C LeIbIMU
MOKa3aTesIMHU U KOPHEH; HAXOAUTh 3HAYEHUS YUCIIOBBIX BBIPAKCHHI;

OKPYTJIATH LIeJIble YHcia U JECATUYHbIE IPOOH, HAXOIUTh MPUOIMKEHHS YUCENl C HETOCTAaTKOM H C
M30BITKOM, BBITTOJIHATH OIICHKY YHCIIOBBIX BBIPAKCHH;

M0JIb30BaThCs OCHOBHBIMU E€IMHMLIAMH JJIMHBI, MacChl, BPEMEHH, CKOPOCTH, IJIOLIAId, 00beMa;
BBIpaXXaTh 00Jiee KPYITHbIE €AMHUIILI uepe3 0oJiee MEIKUe U Ha00OopOoT;

pemiaTb ~ TEKCTOBble  3a/JayM, BKJIIOYas  3aJayd, CBsA3aHHbIE C OTHOLIEHHEM U C
MIPOIOPLIMOHAIBHOCTHIO BEJIMYMH, IPOOSMHU U MTPOLIEHTAMU;

MCMOJIb30BaTh NPHOOPETEHHBIE 3HAHUS U YMEHUS B IPAKTUYECKON JESATEIbHOCTH U MOBCETHEBHOM
KU3HU JJIs1 PELIEHUS] HECIOKHBIX TPAKTUUYECKUX PACUETHBIX 3a/1a4, B TOM YHCJIE C UCIOJIb30BAHUEM
IIPU HEOOXOIMMOCTH CIIPABOYHBIX MaTepHUajOB, KAJIbKYJIATOpPA, KOMIBIOTEPA;

YCTHOW TPUKUIKA U OIEHKH pe3yJabTaTa BBIYMCICHWH; MPOBEPKH pe3yJabTaTa BBIYHUCICHUS, C
MCIOJIb30BAHUEM Pa3IMYHBIX IPUEMOB;

MHTEPIPETAIIMHA PE3YJIbTaTOB PEHICHUsS 337ad C y4EeTOM OTpaHWYCHHH, CBSI3aHHBIX C pealbHBIMU
CBOWCTBaMM pacCMaTpUBAEMBbIX MTPOLIECCOB U SBICHUM.

Anrebpa

yMeTh

COCTaBJIATh OyKBEHHBbIE BbIpaXEeHUS U (GOPMyJbl IO YCIOBUSM 3aJad; OCYIIECTBISATH B
BBIPQKEHUSAX U (POpMyJIaX YMCIOBbIE OJCTAHOBKU U BBIMOJHATH COOTBETCTBYIOIINE BHIYMCIICHHUS,
OCYILIECTBIATh TOJICTAHOBKY OJHOTO BBIp@XEHUS B JApYyroe; BbIpaxarb H3 GOpMYyT OJHY
MIEPEMEHHYIO Y€PE3 OCTAJIbHBIE;

BBITIOJIHATh OCHOBHBIE JICHCTBHS CO CTENEHSMHM C LENbIMU MOKa3aTeNlIMHU, C MHOTOYIEHAMU U C
anreOpandeckuMu ApoOsSMU; BBIOIHATH PA3I0KEHWE MHOTOWJICHOB HAa MHOXKUTENHU; BBINOJIHAThH
TOKIECTBEHHBIE MPEOOPA30BaHHS PAIIMOHAIHLHBIX BEIPAKECHUH;

NPUMEHSATh CBOMCTBAa apu(METHUECKUX KBaJIpAaTHBIX KOpPHEW Ui BBIYUCICHHUS 3HAUCHUH U
MpeoOpa30BaHUN YHCIOBBIX BBIPAXKEHUHN, COJEPIKAIIUX KBaIpaTHbIE KOPHHU;



pelarh JIMHEHHbIE, KBAJPAaTHbIE YPAaBHEHUS W pallMOHAJbHBIE YPABHEHMSI, CBOJASAILLMECS K HUM,
CUCTEMBI IBYX JIMHEHHBIX YPABHCHUM U HECJIOXKHbBIC HEIMHEHHBIE CUCTEMBI;

pelaTs JIMHEWHbIC U KBaJAPAaTHHIE HEPABEHCTBA C OJHOM NIEPEMEHHOM U UX CUCTEMBI,

pelaTh TEKCTOBBIE 3a/1a4K aJIreOpandyecKuM METO/I0M, MHTEPIIPETUPOBATh MOJIy4YEeHHBbIH pe3ybTar,
MPOBOJIUTH OTOOP pelIeHuil, ncxoas u3 GOpMyITHPOBKH 3a/1a4H;

n300pakaTh yuclla TOYKAMU Ha KOOPAMHATHOH MPsIMOH;

OIpEeAEATh KOOPAUHATHI TOYKHM IUIOCKOCTH, CTPOUTh TOYKM C 33aJaHHBIMU KOOpIMHATaMH;
n300pakaTh MHOXKECTBO PELICHUH JINHEITHOIO HEPaBEHCTBA,;

pacrio3HaBaTh apupMETHIECKUE U T€OMETPHUECKUE MPOTPECCHH; PellaTh 3aa4yd ¢ MPUMEHECHHEM
(bopMyIIbl 00ILIEro WieHa U CyMMbI HECKOJIBKHUX IEPBBIX WIECHOB;

HAXOJUTh 3HAueHUs (QYHKIWHU, 33JaHHOU (opMmyiol, Tabnuueid, rpagukoM Ho ee apryMmeHry;
HaXO/UTh 3HaAUEHHE apryMeHTa 10 3HaYeHUIO (DYHKIIMH, 33JaHHON IrpaMKOM WiIn TaOnuLeH;
OTIpeNIeNIATh CBOMCTBa (PYHKIMH O ee rpaduKy; MPUMEHSATh IpadHuuecKue NpPEACTABICHUS IPH
pEILIECHNN ypaBHEHUM, CHCTEM, HEPABEHCTB;

OIMCHIBATH CBOMCTBA N3YYEHHBIX (DYHKIMIA, CTPOUTH MX TPaPUKH;

UCIOJIb30BATh NPHOOPETEHHbIE 3HAHUS U YMEHUS B IPAKTUYECKON JEATEIbHOCTH U MMOBCETHEBHOM
KU3HH I BBIIOJHEHHS pacdyeToB Mo ¢Gopmyiam, A COCTaBICHHS (OPMYJ, BBIPAKAIOLIHX
3aBHCUMOCTH MEXAY pealbHbIMU BEJIMUMHAMU; JUI HAXO0XKJICHUS HY>KHOU (hOpMYJIbl B CLIPABOYHBIX
MaTepuanax;

MOJIECIIMPOBAaHUS IPAKTUYECKMX CHUTyallUd M HUCCIEJOBAaHMM IIOCTPOEHHBIX MOJEIEH ¢
HCII0JIb30BaHUEM aliapara ajareOpsl;

OINMCaHMs 3aBUCUMOCTEH MeXay (U3NYECKMMHU BEIMYMHAMU COOTBETCTBYIOLIMMH (opMyliamu,
IIPU UCCIIEI0BAaHUU HECTIOKHBIX IPAKTUUECKUX CUTYalH;

MHTEpIpeTaluy rpaguKoB peaabHbIX 3aBUCUMOCTEH MEX/ly BETMUMHAMU.

DEeMEHTBHI JIOTUKH, KOMOMHATOPUKH, CTATUCTUKU U TEOPUU BEPOSATHOCTEN

YMETh

IIPOBOAUTH HECIIOXKHBIE J10Ka3aTeIbCTBA, IMOJIy4aTh IPOCTEHILNE CIEACTBUS U3 HM3BECTHBIX WJIU
paHee TIOJNyYEHHBIX YTBEP)KICHHWI, OLICHMBATh JIOTMUECKYI0 IPAaBUIBHOCTb DPACCY)KIEHUH,
MCIOJIb30BaTh IPUMEPHI U1 WIUTIOCTPALIMK U KOHTP MPUMEPHI JIJIsl ONIPOBEPIKEHUSI YTBEPKACHUI;
U3BJIEKaTh MH(POPMALMIO, MPEICTABIECHHYIO0 B Ta0luIax, Ha AdarpamMmax, rpapukax; COCTaBIIsATh
Ta0JINLIbI, CTPOUTH AUArpaMMBbl U rpaduKH;

pemaTb KOMOMHATOPHBIE 331a4H IyTEM CHUCTEMAaTHYECKOro rnepedopa BO3MOXHBIX BAPHAHTOB M C
HCIOJIb30BAaHNEM IIPABUJIA YMHOKEHHS;

BBIUHCIIATH CPEAHNE 3HAUYEHUS PE3YJIbTaTOB U3MEPEHMUI;

HaXOJUTh YacTOTYy COOBITHS, WUCIOJIb3Ysl COOCTBEHHbIE HAOIOJEHHUS M TOTOBBIE CTAaTHUCTUYECKUE
JaHHBIE;

HAXOJUTh BEPOSITHOCTHU CIy4alHBIX COOBITUN B MPOCTEHIINX CITydasx;

MCMOJIb30BaTh NPHOOPETEHHBIE 3HAHUS M YMEHUS B MIPAKTUYECKON NESATEIbHOCTH U MMOBCETHEBHOM
KU3HU JJIs1 BBICTpAaUBaHUS apryMEHTAIUU MPH J10Ka3aTeIbCTBE U B IUAJIOTE;

pacrno3HaBaHMsl IOTHYECKU HEKOPPEKTHBIX PACCYKICHU;

3aMyucy MaTeMaTHYeCKUX YTBEP)KJIEHUH, 10Ka3aTelbCTB;

aHaJIM3a pealibHBbIX YUCIIOBBIX JAHHBIX, IPE/ICTABICHHBIX B BUJE JHarpaMm, rpaukoB, TaOIuUI;
pelleHrs MpakTUYeCKUX 3aJad B TIOBCEIHEBHOM M NPOPECcCCHOHANbHOW JESTeNbHOCTH C
UCMOJb30BAHUEM JICHCTBMI C 4YMCIaMM, NPOLEHTOB, JUIMH, IUIOIAAeH, OO0bEMOB, BPEMEHH,
CKOpOCTH;

peleHus yueOHbIX U MPaKTHUECKUX 33j1au, TPeOyIOIUX CUCTEMaTHYECKOro iepedopa BapuaHTOB;
CpPaBHEHHUs IIAHCOB HACTYIUICHHS CIY4YalHBIX COOBITHH, Ui OLIEHKHM BEPOSITHOCTH CIy4aiHOTrO
COOBITHS B TPAKTHUYECKUX CUTYALIUsAX, COTOCTABICHUS MOJIENIU C PeaJbHOM CUTYyallHeH;

MOHUMAaHUS CTATUCTUUECKUX YTBEPKICHUI.

TpeOoBaHuUs K OLIEHKE 3HAHUN ydalluXCsl
Kpurepun OLleHKH YCTHBIX OTBETOB Y4alllUXCsl
OTBeT oLleHUBAETCA OTMETKOU «5», €CIH YUEHHK:



*[IOJIHO PACKpbUI COAEp)KaHHE MaTepuasa B O00beMe, MPEIyCMOTPEHHOM MPOrpaMMON |
YYCOHHKOM,

*U3JI0KWI MaTepual TI'PaMOTHBIM SI3bIKOM B OIPEAEICHHOW JIOTMUYECKOH I0CIIE0BaTEIbHOCTH,
TOYHO UCHOJIb3Yysl MATEMAaTHUECKYIO TEPMUHOJIOTHIO U CUMBOJIUKY;

*[IPaBHJILHO BBITOJIHWI PUCYHKH, YEPTEKH, TpadUKH, COMYTCTBYIOIINE OTBETY;

*[I0Ka3aJ] yMEHHE WJUIIOCTPUPOBATH TEOPETUYECKUE IIOJIOKEHUS KOHKPETHBIMH IPUMEpaMH,
IIPUMEHSTH UX B HOBOM CUTYal[MH IPU BBIIIOJIHEHUH ITPAKTUUECKOTO 3aJaHUS;
*[IPOJIEMOHCTPUPOBAII YCBOCHHE paHee U3yUYCHHbIX COIIYTCTBYIOLIMX BOIIPOCOB,
c(OPMHPOBAHHOCTh M YCTOHYMBOCTD UCIIOIB3YEMBIX IIPH OTPAOOTKE YMEHUI U HaBBIKOB;

*0TBEYAJl CAMOCTOSITENIbHO 0€3 HAaBOJAIIUX BONPOCOB yUuTesl. BO3MOXKHBI 0/1HA - 1B HETOUHOCTH
IIPU OCBELICHUHU BTOPOCTENEHHBIX BOIPOCOB MJIM B BBIKJIAJKAX, KOTOPHIE YUEHUK JIETKO UCIIPaBUII
10 3aMEYAHUIO YUUTEJIS.

OTBeT OLIEHUBAETCSI OTMETKOM «4», €ClIU yUEHUK

*YIOBJIETBOPSICT B OCHOBHOM TpEOOBaHUIM Ha OLEHKY «5», HO NpPH 3TOM HMMEET OAMH U3
HE/IOCTATKOB: H3JIOKEHUU JIOMYIIEHbl HEOOJIbIIME MpOOesbl, HE HCKA3WBIIME MaTEMaTHYECKOe
coJiepKaHue OTBETA; 3aMEYAHUIO YUUTEIS,;

*IOTIYIIEHBI OMMOKA Wi OoJiee IBYX HEIOYETOB MPH OCBEIICHUH BTOPOCTENEHHBIX BOIIPOCOB HIIU
B BBIKJIJIKaX, JIETKO UCIIPABIICHHBIE 110 3aMEYaHUIO YUUTEs.

OtmMmetka «3» CTaBUTCS B CIEIYIOIIUX CIIyJasix:

*HEINOJIHO MJIM HEIOCIe0BaTeIbHO PAaCcKpPhITO COJEpXKAaHHWE MaTepuasla, HO II0Ka3aHO oOIuee
[IOHMMAaHKUE BOIpPOCca U IPOJAEMOHCTPUPOBAHbl YMEHUS, JOCTATOYHbIE /TS 1ajbHENIIEr0 YCBOCHHUS
IpOrpaMMHOr0o Mmarepuana (ompeneneHHsle «TpeOoBaHMAMU K MaTeMaTHYEeCKON IOATOTOBKE
yUalLuXCcsi»);

*HUMEJINUCh 3aTPyJHEHHUS WU JIONYIIEHbl OIIMOKM B OIpPEIeJICeHUN MOHATUH, HCIOJIb30BaHUU
MaTEeMaTUYeCKOM TEPMHUHOJOTUH, YepTeXaxX, BBIKJIAIKAX, HCIPABIEHHBIE I0CIE HECKOJIbKUX
HaBOJIAIINUX BOIIPOCOB YUUTEIIS;

*YYEHHK HE CIpaBUJICS C [PUMEHEHUEM TEOPUM B HOBOW CHUTyallud IIPU BBIIOJHEHUU
MPAKTUYECKOTrO 3aJ[aHus, HO BBINOJHWI 3aJjaHus 0053aTeIbHOTO YPOBHS CIIOKHOCTH IO JaHHOU
TeMe;

*[IpY 3HAHWU TEOPETUUECKOT0 MaTepuaa BbIsBIEHA HEOCTaTOYHAsl C(OPMUPOBAHHOCTh OCHOBHBIX
YMEHUI U HAaBBIKOB.

OtmeTKa «2» CTaBUTCS B CIEAYIOIUX CIydasax:

*HE PacKpbITO OCHOBHOE COZIepaHue yueOHOro Marepuaa;

*00HapY’)KEHO HE3HaHUE WIM HENOHMMAaHUE YYEHUKOM OoJbllled MM Haubosiee Ba)KHOW YacTH
y4eOHOro MaTepHana;

*JIONYIIEHbl OMIMOKW B ONpEAETICHUU TOHATHHA, TPH HUCHOJIb30BAHUM MaTEeMaTHYECKOil
TEPMHUHOJIOTHH, B PUCYHKaxX, uyepTekax WM rpadukax, B BBIKJIAJKaX, KOTOpbIE HE HCIPABICHBI
I10CJIE HECKOJIBKMX HaBOJSALINX BOIIPOCOB YUHUTEJIS.

Kputepun olieHKM TUCbMEHHBIX PalOT ydamuxcs

OtMeTKa «5» CTaBUTCS, €CIIH:

*paboTa BBINOIHEHA MTOJIHOCTHIO;

*B JIOTUYECKUX PACCYKJIEHUSAX U 0OOCHOBAHUH pEIICHUs HET MPoOesIoB U OMNOOK;

*B PEIICHUU HET MaTeMaTHYeCKUX OUIMOOK (BO3MOXKHA OJIHa HETOYHOCTh, OIMCKA, HE SBIISIOIIASCS
CJIEICTBUEM HE3HAHUS WM HEMOHUMaHUs y4eOHOro MaTepuana).

OtmeTka «4» cTaBUTCS, €CIU:

*paboTa BHINOJHEHA MOJHOCTHIO, HO 0OOCHOBAHMS ILIArOB PEHICHHs] HEJAOCTATOUHBI (€CIU YMEHHE
00OCHOBBIBATh PacCYKJICHHI HE SIBJISJIOCH CIIEHUATIbHBIM 00BEKTOM MPOBEPKN);

*JIOMyIIeHa OIHA OIKOKa WIIM IBa-TPU HEJAOYETa B BHIKIIAQAKAX, PUCYHKAX, UepTeKaxX WU rpapukax
(ecnu 3TH BUIBI PAOOTHI HE SBIISUIUCH CIEIUATBHBIM 00BEKTOM IPOBEPKH).

Otmetka «3» CTaBUTCS, €CIH:

*JIOTyILIEHBI OoJsiee OHOM OMMOKK WM OoJiee IBYX-TpEX HEIOUETOB B BBIKJIAJKAX, YepPTEXax HIIU
rpadukax, HO y4yaluiics Biajieer o0s3aTeIbHBIMU YMEHHUSIMHU 110 TIPOBEPSIEMOM TEME.

OTMeTKa «2)» CTaBUTCS, ECIIU:



* IOTYIIICHBI CYIIECTBEHHBIC OITUOKH, ITOKA3aBIINE, YTO YUAIIUNACS HE BIACET
*00s13aTebHBIMU YMEHUSIMHU IO JaHHOW TeMe B MOJHON Mepe.

PecypcHoe o0ecnieueHue NporpaMmbl

[lepeuens nuTepaTypbl A yUUTEINS

1.A.T. MopnkoBuu Anrebpa 7,8,9 xnaccel. Yuebuuk - M.: Muemosuna 2009 r.;

2.A. T'. Mopakosuy, JI. O. Jlennmesa, T. A. Kopemkora, T. H. Mumyctuna, E. E. Tynpunnackas
Anrebpa .7,8, 9 xnacc. 3agaunuk — M: Muemosuna 2009 r.;

3.A. T'. Mopakosuu Anrebpa 7-9 knacc. [Tocobue nnst yuaureneir M.: Maemo3suna 2009 r.;
4.Anexcanaposa JI.A.; mox pen. A.I.Mopakosuda Anrebpa?,8, 9 xinaccel. KonTponbsHbie paboThI -
M.: Muemo3una 2013 r.;

5.JI. A. Anekcanaposa, Anrebpa 7,8,9 knaccel. Camocrostenbabie paboTel. M.: Muemosuna 2009
r.

[lepeueHs uTEpaTypHI AJIs yUSHUKOB

1.A.T'. MopakoBu4 Anredpa 7,8,9 knaccel. Yueonuk - M.: Maemosuna 2009 r.;

2.A. T'. Mopakoswuy, JI. O. [ennmesa, T. A. Kopemkosa, T. H. Mumyctuna, E. E. TynpunHacKas
Aunrebpa .7,8, 9 kiacc. 3agaunuk — M: Muaemosuna 2009 r.;

HNuTepHer-pecypcsl

1. www. edu - "Poccuiickoe obpazoBanue" deepanbHblii OpTall.

2. www. school.edu - "Poccuiickuii 0611e00pa3oBaTeIbHbINH TOpTai'.

3. www.school-collection.edu.ru/ Eaunas komieknus mudpoBbix 00pa3oBaTe/ibHBIX PECYpPCOB
4. www.mathvaz.ru - docse NIKOJIBHOTO YIUTEIS MATEMATHKH

5. www.it-n.ru "CeTb TBOPUYECKHX yuuTEICH"

6. www .festival. Iseptember.ru  ®dectuBainb nenaroruueckux uaen "OTKpBITHIH ypok"

7. www.shomtaya.ucoz.ru/ Ilepconanbhslii caidT - [llomaxoBa Taucus Mcman

MarepuaibHO-TEXHUYECKOE 00ecIieueHre 00pa3oBaTeIbHOTO Ipoliecca

1.Crannapt no maTeMaTHKe, IPUMEPHbIE NIPOrPaMMBbI, aBTOPCKHUE IPOTrpaMMbl, KOTOPbIE BXOJAT B
cocTaB 0043aTeILHOTO MPOrPaMMHO-METOJUUECKOr0 0OecriedeHnst KabuHeTa MaTeMaTHKH.
2.KommiekTsl yueOHMKOB, PEKOMEH/IOBAHHBIX WM JOMYIIEHHBIX MUHUCTEPCTBOM OOpa3OBaHMs U
Hayku Pocculickoit denepanumn.

3.Paboune Terpaau, AMIAKTUYECKHE MaTepuaibl, COOPHUKH KOHTPOJBHBIX M CaMOCTOSTEIbHBIX
paboT, NPaKTHUKyMbl IO PEUICHUIO 3a]lady, COOTBETCTBYIOUIME HCIOIb3YEMbIM KOMILJIEKTaM
y4eOHUKOB

4.COo0opHMKM 3a7aHMil (B TOM 4HCI€ B TECTOBOH Qopme), oOecreyuBaroOlMX IUArHOCTUKY U
KOHTPOJIb KauecTBa 00yU€HHsI B COOTBETCTBUU C TPEOOBAHUSAMU K YPOBHIO OJTOTOBKH y4aluxcs
5.Hayunasi, HayuyHO-momyssipHas, HCTOpUYECKas JMUTepaTypa. HeoOXoaumas [uisl MOATOTOBKHU
JIOKJIa/1I0B, COOOIIEHMH, pedepaToB, TBOPUECKUX paldoT.

6.Tabnuipl Mo MaTeMaTUKe, CO/IepIKaIlIie IpaBwiia IEHCTBUNA C YMCIaMH, TaOIHIBI METPUIECKIX
Mep, OCHOBHBIE CBEJICHHS O TUIOCKMX M IMPOCTPAHCTBEHHBIX T'€OMETPHUUECKUX (DUTYpax, OCHOBHBIE
MaTemaTuyeckue (OpMyIibl, COOTHOIICHHUS, 3aKOHBI, TpaduKu QYHKIINH.

7.MynbpTuMeauiiHble 00y4arolye mporpaMMbl M 3JEKTPOHHBIE yueOHble M3/1aHUS MO OCHOBHBIM
paszenaM Kypca MaTeMaTUKH, MPEeAOCTaBISIONIME TEXHUYECKYI0 BO3MOXHOCTh IMOCTPOCHHUS
CHCTEMBI TEKYILEr0 U UTOTOBOTO KOHTPOJISI YPOBHS MOATOTOBKU ydyalluxcs (B TOM 4ucie, B popme
TECTOBOTO KOHTPOJIA).

8.KommiekT MHCTpYMEHTOB KJIACCHBIX: JIMHEWKa, TpaHcnoptup, yroiabHuk (300, 600), yroabHHK
(450, 450), uupKyb.

9.KoMMIeKT cTepeoMeTpHUecKUX Tell (JIEMOHCTPAIIMOHHBIN)

10.KaToukn HHANBUAYAIBHOTO, TH(PEepeHITTPOBAHHOTO OITpoca






