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1. IlosicHuTEILHAS 3aMMHCKA

B coorBercTBUM ¢ npuHAToii KoHuenuueii pa3BuTisi MaTeMaTH4eCcKOro 00pa3oBaHus B
Poccuiickoii @enepannu, MaTeMaTHYECKOE 0OpA30BaHUE PEIIACT, B YACTHOCTH, CIICIYIOIINE
KJIFOUEBBIC 3a/1a4U:

—  (IOPEeNoCTAaBISATh  KWKAOMY  OOydaromiemycs  BO3MOXXHOCTb  JIOCTIDKEHHUS  YPOBHS
MaTeMaTHYeCKUX 3HAaHUH, HE0OXOAUMOTO IS JAJIbHEHIIEeH YCIIEITHOM KU3HU B OOIIECTBEY;

—  «obecrieuynBaTh HEOOXOJIMMOE CTpPaHE YHCIO BBITYCKHHMKOB, MaTeMaTHYeCKas IOATrOTOBKA
KOTOPBIX JIOCTATOYHA JJIg TPOJOJDKEHUS O0Opa3oBaHHMs B pa3IMYHBIX HAMNpPABICHUSAX U IS
MPAKTUYECKOU ACSITEIIbHOCTH, BKIIIOUAs MPETNOIaBaHNe MaTEeMAaTUKH, MAaTEMaTHYECKUE UCCIIEOBAHUS,
paboty B chepe HHPOPMAITMOHHBIX TEXHOJIOTHHA U Ap.»;

— «B OCHOBHOM o00meM u cpeaHeM o0meM o00pa3oBaHUM HEOOXOIUMO MPETyCMOTPETh
MOATOTOBKY OOYYalOmUXCsi B COOTBETCTBUM C WX 3alpocaMH K YpPOBHIO IOATOTOBKH B cdepe
MaTeMaTH4YeCKOTO 00pa30BaHUS.

CoOTBETCTBEHHO, BBIACISAIOTCS TPU HaIlpaBJIeHUs TpeOOBaHUI K pe3ylibTaTaM
MaTeMaTH4eCcKoro oOpa3oBaHUs:
1) npaKkTHKO-OPHEHTHPOBAHHOE MaTEeMAaTHYECKOE 00pa3oBaHue (MaTeMaTHKA JIIsl KU3HH);
2) MaremaruKa JUIs UCIIOJIb30BaHUS B TPOPECCHH;
3) TBOpuecKkoe HampaBJieHHe, Ha KOTOpPOE HAIleJeHbl Te¢ OOYy4YarolIuecs, KOTOpbIe IUIAHUPYIOT
3aHMMAaTbCid TBOPYECKONM M HCCIeIoBaTeNbCcKOW paboTol B 00JacTM MaTeMaTukd, (U3HKH,
SKOHOMMKH U IPYTUX 00JIaCTSX.

YueOHblii MJ1aH HA H3yYeHHe MATEeMAaTHKHU: ajiredpa, reomeTpus B 5 — 9 Kiaccax OTBOIMT:

5 xmacc — MaremaTtnka 5 9acoB B Henenmto/ 175 gaca B rop;
6 xyracc — MaTeMaTHKa 5 yacoB B Henenro/ 175 Jaca B Tof;
7 xnacc — anrebpa B [ weTBepTh 5 4 B Henento, Bo 11, 111,
IV uerBeptr — 3 4 B Hegemio / 125 vacoB B rof;
7 xnacc — reometpus co |l yerBepTu 2 yaca B Henenro/ 50 yaca B To1;
8 xiracc — anredpa 3 yaca B Hegemo/ 105 gaca B rox;
8 xiracc — reomerpus 2 yaca B Henento/ 70 yaca B T
9 knacc — anrebpa 3 yaca B Hegento/ 102 vaca B rox;
9 knmacc — reomeTpus 2 yaca B Heneto/ 68 Jaca B rog;
Hroro 870 yueOHBIX YacoB.

TGKYHII/Iﬁ KOHTPOJIb MW IPOMEKYTOYUHAsA aTTeCTaius OCYIICCTBIIIIOTCA B COOTBCTCTBHU C
«ITomoxxenuem 00 OCYHICCTBJICHUN TCKYHICIO KOHTPOJII YCIIEBACMOCTU H HpOMC)KYTOqHOﬁ
aTTcCTaluu 06yl1a}01u1/1xc;1, nux (1)0pMaX, HNEPUOANYIHOCTH H IIOPAAKEC IIPOBCACHH). TCKYL[II/Iﬁ
KOHTPOJIb OCYHICCTBIISICTCA C LCJIBIO MPOBEPKU CTCIICHU U KAa4YCCTBAa YCBOCHUA MATCpUajla B XOAC €ro
HU3YUCHUA B CICAYHOIIUX (1)OpMaXI CaMOCTOSATCIIbHBIC, ITPOBCPOYHBLIC M KOHTPOJIbHLIC pa6OTLI, TCCThI,
3a4CThI, ITPOCKTHEI.

[IpoMexyTouHasi aTTeCTalMsi OCYIICCTBISCTCS C IEJbI0 IMPOBEPKU CTENEHH M KavyecTBa
YCBOGHHUSI MaTepHajia IO pe3yJbTaTaM H3y4eHHUs COJEpKaHUS y4eOHOTO IMpeaMeTa B CIETYIOIIUX
¢dopmax:

5 knacc — CTaHAApTU3UPOBAHHAA MMCbMCHHAA pa60Ta;
6 Knacc — CTaHAApTU3UPOBAHHAA NTMCbMCHHAA pa60Ta;
7 Knacc — CTaHAApPTU3UPOBAHHASA TMCbMCHHAA pa60Ta;
8 ximacc — CTaHAApTU3UPOBAHHAA NMCbMCHHAA pa60Ta;
9 xacc — CTaHAApTU3UPOBAHHAA NMCbMCHHAA pa60Ta;



2. Ilinanupyemble pe3ybTaThbl ocBoeHUus1 OOII (JinuHOCTHBIE, MeTanpeAMeTHbIE U
npeIMeTHbIE) HA YPOBHE OCHOBHOI'0 0011ero oopaszoBanus «MaremaTuka: ajareépa, reomeTpus)

B cootBerctBun ¢ tpedoBanusMu ®PI'OC OOO cucrema IUVIaHUPYEMBIX Pe3yJbTaTOB —
JIMYHOCTHBIX, MeTalpeJIMeTHbIX M NpPeJAMETHbIX — YCTaHABJIMBAET M OIMCHIBAET KJIACChl y4EOHO-
MO3HABATENBHBIX U y4eOHO-TIPAKTHUECKUX 3a]ad, KOTOPhIE OCBAMBAIOT ydalluecs B XOAe OOydeHus,
0c000 BBLACISS CpPeOH HHUX T€, KOTOPHIE BBIHOCATCSA Ha HWTOTOBYIO OIIGHKY, B TOM YHCIE
rOCyJapCTBEHHYIO HTOTOBYIO aTTECTAIMIO BHIITYCKHUKOB. Y CIIEIITHOE BBHITIOJHEHNUE ITUX 3324 TpeOyeT
OT yYaluxcsi OBIIQJCHUS CHCTEMOW y4eOHBIX NEHCTBHI (YHHBEPCAIBHBIX U CIEHU(PUUECKUX IS
KaX/I0TO y4eOHOTO TpenMeTa: PeryiasTHBHBIX, KOMMYHUKATHBHBIX, MO3HABATENBHBIX) C Y4E€OHBIM
MaTepUaIOM U, MpPEXJe BCEro, C OMOPHBIM Y4YeOHBIM MaTEpHAJOM, CIY)KAalIUM OCHOBOW ISt
MOCJIEYIOLIEr0 OOyUEHHUSI.

2.1. JInyHOCTHBIE Pe3yabTaThI:

Poccuiickas rpaxxiaHckas HIEHTUYHOCTD (MATPUOTU3M, yBakeHHE K OTedecTBy, K MPOLLIOMY
U HACTOSIIIEMYy MHOTOHAIlMOHAJIBHOTO Hapoja Poccuu, YyBCTBO OTBETCTBEHHOCTH M JIOJIra IMEpen
Ponunolt, unentudukanusa cedss B kKauecTBe rpaxkaaHuHa Poccuu. Oco3HaHHOE, YBaKUTEIbHOE U
N0OpOXKeNIaTelbHOE OTHOIIEHUE K HCTOPUH, KYIbTYpE, PEIUTruH, TPaauLusM, si3bIKaM, LEHHOCTIM
HapoJoB Poccuu 1 Hapo10B Mupa.

['oTOBHOCTB M CITOCOOHOCTH OOYYAIONTUXCS K CAMOPA3BUTHIO M CaMOOOpPa30BaHUIO HA OCHOBE
MOTHBAllMM K OOY4YEeHHI0 U TO3HAHUIO; TOTOBHOCTh M CIHOCOOHOCTH OCO3HAaHHOMY BBIOOpPY H
MIOCTPOCHUIO JajbHEHIIed HHANBUAYaIbHON TpaeKTOpUHU 00pa3oBaHMs Ha 0a3e OPUEHTUPOBKH B MUpE
npodeccuii U MpodecCHOHANBHBIX MPEINOYTeHUH, C Y4YeTOM YCTOWYMBBIX IO3HABATENIbHBIX
HUHTEPECOB.

ChopmupoBaHHOCTH LIETOCTHOIO MUPOBO33PEHHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKU U OOLIECTBEHHOM MPAKTHUKH, YYUTHIBAIOIIETO COLMALHOE, KYJIbTYpHOE, S3BIKOBOE,
JyXOBHO€ MHOT000pa3re COBPEMEHHOTO MUPA.

Oco3HaHHOE, YBKUTEIBHOE M J0OpO’KEIATeNbHOE OTHOIIEHHE K JAPYroMy 4YelIOBEKY, €ro
MHEHHUIO, MHpPOBO33PEHUIO, KYyJIbType, S3bIKY, Bepe, TpaXJaHCKOM Mo3uiuu. [OTOBHOCTH U
CHOCOOHOCTh BECTH [JHANOr C JPYTMMH JIIOABMM M JOCTUraTh B HEM B3aUMOIOHUMAaHHS
(mperTHduKanusa ceOsd Kak MOJHOMPABHOTO CyOBEKTa OOIIEHHs, TOTOBHOCTh K KOHCTPYHPOBAHHIO
oOpa3a mapTHepa Mo Juajory.

ChopmupoBaHHOCTH IEHHOCTHU 3J0POBOTO U 6€30MacHOro 00pa3a KU3HH.

2.2. MeranpeaMeTHbIe pPe3yJbTAThI

MertanpeaMeTHbIe pe3yNbTaThl BKIIOYAIOT OCBOCHHBIE OOYYaIOIIMMHUCA MeEKMpeIMeTHbIe
NOHATUSI W YHHBepcajbHble Yy4deOHble [eiicTBUsL (pery/isiTUBHble, I03HaBaTeJbHbIE,

KOMMYHHKATHBHbIE).

2.2.1 MexxnpeaMeTHble OHATHSA

VYcnosueMm (GpopMUpOBaHMS MEXIIPEIMETHBIX MOHATHH, TaKHX, Kak cUCTeMa, (akT, 3aKOHOMEPHOCTb,
(eHOMeH, aHalM3, CHUHTE3 SBISETCS OBJaJeHUE OOydYarolMMHUCA OCHOBAaMM YHUTATENbCKOMN
KOMIIETEHIMM, HIpUoOpeTeHHe HaBBIKOB pabOTel ¢ HUHpOpManuel, y4yactue B IPOEKTHOH
NeqaTelnbHOCTH. B OCHOBHOHM 1IkoJie Ha Bcex ImpeaMmerax OyneT MNpojobkeHa pabora 1o
(OpMUPOBAHUIO U PA3BUTHIO OCHOB YUTATEIbCKOM KoMneTeHuu. OOyyaromuecs: OBlaJe0T YTEHHEM
KaK CpeJICTBOM OCYILECTBJIEHUS CBOMX JaJbHEHINIMX IIJJAHOB: MPOJOJDKEHHMs 0Opa3oBaHUS U
caMo00pa30BaHusl, OCO3HAHHOTO IIJITAHUPOBAHUS CBOETO AKTYaJIbHOTO M TEPCHEKTHBHOIO Kpyra
YTEHHUsI, B TOM YHUCIIE JOCYTOBOTO, IOATOTOBKH K TPYIOBOU U COLUATIBHON AEATEIBbHOCTH.

IIpu u3ydyeHUu ydeOHBIX NMPEeIMETOB OOYydYarolIUecs YCOBEPIICHCTBYIOT MPHOOpPETEHHBbIE Ha
NIEPBOM YpOBHE HaBBIKU paboThl ¢ MHPOpManyel U NonoaHAT ux. OHU cMOTyT paboTaTh ¢ TEKCTaMH,
peoOpa3oBbIBATh U MHTEPIPETUPOBATH COACPIKAILYIOCS B HUX HH(OPMAIIHIO, B TOM YHUCIIE:

— CHCTEMaTH3HpOBaTh, COINOCTAaBIATh, AHAJIM3MPOBAaTh, 0000IATH U  HHTEPIPETHPOBATH
MH(OPMAIINIO, COJEPIKALIYIOCS B TOTOBBIX HH()OPMAIIMOHHBIX 00BEKTAX;



— BBIICNATH TIJIABHYI0O M M30BITOYHYI0 HWH(GOPMALIMIO, BBIIOJHATH CMBICIOBOE CBEPTHIBAHHE
BBIJICTICHHBIX (DaKTOB, MBICIICH; MPEICTABIIATh HH(POPMAIIMIO B CXKATON cIoBecHOH (opme (B BUae
IUTaHA WJIM TE3UCOB) U B HArJISIHO-CUMBOJIMYECKOW (opme (B Bue TaOmull, rpa)uueckux cXem u
IMarpaMm, KapT MOHATUNA — KOHLENTYaJbHBIX JHarpaMM, OTIOPHBIX KOHCIIEKTOB);

— 3aIOJHATh U JIOTIOJHATH TaOJIUIBI, CXEMBbI, THarPaMMBbI, TEKCTBHI.

B xone m3ydeHus Bcex y4eOHBIX MPEIMETOB OOydYaroluecs MpUOOPETYT OMBIT MPOEKTHOM
NESITENILHOCTH  Kak  0co0oit  (opMbl  y4eOHOM  pabOThl, CIIOCOOCTBYIOIICH  BOCIHUTAHUIO
CaMOCTOSITEIbHOCTH,  WHHUIMATHBHOCTH,  OTBETCTBEHHOCTH,  MOBBIIIEHUIO  MOTHBAIUM U
3P PEKTUBHOCTH y4eOHOH NeaTenbHOCTH. B X01e peanu3anuu MCXOTHOTO 3aMbICiIa Ha PAaKTHIECKOM
YpOBHE OBJIQZICIOT YMEHHEM BBIOMpATh aJ€KBATHBIC CTOSIIEH 3a/1a4e CPEICTBA, IPUHUMATh PELICHUS,
B TOM YHCJI€ M B CUTyalUsIX HeompeaeneHHocTd. OHM MoydaT BO3MOXKHOCTh Pa3BUTh CIIOCOOHOCTD K
pa3paboTKe HECKOJIbKHX BapUAaHTOB pPEIICHWH, K TOWUCKY HECTaHIAPTHBIX DPEUICHWH, IMOWCKY |
OCYIIECTBICHHIO Han00JIee IPUEMIIEMOTO PELICHHSI.

2.2.2 PeryasituBHble YV /|

1. YMeHne caMocTOSITeJIbHO OmNpeAedsiTb LeJdu 00y4YeHHMs, CTaBUTb U (OPMYIUPOBATH
HOBBIE 3aJjaud B yueOe M T03HABaTEIbHOW NEATEIHLHOCTH, Pa3BUBATh MOTHBBI W WHTEPECHI CBOEH
MMO3HABATENBHOM JIeATeTbHOCTH. OO0yUalOMIMICA CMOMKET:

— aHaAJIM3UPOBATH CYIIECTBYIOIINE U TUTAHUPOBATH Oyayline 00pa3oBaTeIbHbIE PE3YIIbTATHI;

—  HUICHTUPHUITUPOBATH COOCTBEHHBIC TTPOOIEMBI U OTIPECTATH TJIABHYIO MPOOIemMy;

— BBIJBUTaTh BEPCHHU PEIICHUs MpoOiIeMbl, (GOPMYIHPOBATh THIIOTE3bI, MPEABOCXUINATh KOHCUHBIH
pe3ynbTar;

— CTaBUTh 1IeJb JICATEIIbHOCTM Ha OCHOBE OIPEJACICHHOW MpOOJeMbl U  CYIIECTBYIOIIUX
BO3MOJKHOCTEH;

— (QopMynupoBaTh yaeOHbIEC 3aJaUM KaK IIard JOCTIKEHUS MOCTABICHHON IEJIH IeATeIbHOCTH;

— 000CHOBBIBATH II€JIEBBIC OPUEHTHPHI U MPHUOPUTETHI CCHUIKAMHM Ha IIEHHOCTH, YKa3blBasg U
000CHOBBIBas JJOTMUECKYIO TIOCIEA0BATEIHHOCTD I11aroOB.

2. YMeHHe caMOCTOSTEJbHO IUIAHMPOBATH IYTH [JAOCTHKeHUSI MLejied, B TOM YHCIIE
aNbTEPHATUBHBIC, OCO3HAHHO BHIOMpaTh Hambosiee >PPEeKTHBHBIE CIIOCOOBI PEIICHHs] Y4EOHBIX U
MO3HaBaTENbHBIX 3a7a4. O0Oy4arommiicsi CMOKeT:

— OmpeneNnsaTh HeoOX0AUMbIe IEHCTBHE (51) B COOTBETCTBHH C yUeOHOU M IMO3HABATEILHOM 3aa4ueii U
COCTaBIISATh AITOPUTM HX BBITIOJIHEHHUS,

— 00OCHOBBIBaTh M OCYIIECTBIATH BBIOOP HamOosiee 3HPEKTUBHBIX CIIOCOOOB pelieHus YIeOHBIX U
M03HABATENbHBIX 33/1a4;

— ONpEeNeNATh/HaXOIUTh, B TOM YHCJE U3 MPEAJOKEHHBIX BApHUAHTOB, YCIOBUS JUIS BBIOJHEHUS
y4eOHOM M MMO3HABATEIPHOM 3a/1a4H;

— BBICTPaMBAaTh >KU3HEHHBIE IJIAaHBI Ha KPAaTKOCpPOYHOE Oynyiiee (3asBISATH LENEBbIE OPUEHTHUPSI,
CTaBUTh aJICKBaTHBIC UM 33/1a4Ml U IMpeajarath AeCTBUS, yKa3biBas U 00OCHOBBIBas JIOTMUECKYIO
MOCJIEIOBATEILHOCTD IIaroB);

— BBIOMpaTh U3 MPEJIOKEHHBIX BapUAHTOB M CAMOCTOSTENBHO HCKaTh CpEICTBa/pecypchl s
pelIeHUs 3a/1a4K/I0CTHKEHUS 1eIH;

— COCTAaBJIATH IUIaH PeIIeHUs TPOOIeMbl (BBITIOJHEHUS MTPOEKTA, IPOBEICHUS UCCIIEI0BaHNA);

— ONpeNeNaTh NOTEHUUATbHBIC 3aTPYIHEHUS MPU PEIICHUH y4eOHOW M MO3HABaTENbHOW 3a7adu U
HaXOJHUTh CPEACTBA IS UX YCTPaHEHUS;

— ONHUCBHIBATH CBO OMBIT, 0OPMIISISL €T0 JUTsl IepeAauu APYTUM JIFOJSIM B BUJIE TEXHOJIOTUU PELICHUS
MPAKTUYECKUX 33734 OTPEIeIEHHOTO KJIacca;

— IUIAaHUPOBATh U KOPPEKTUPOBATh CBOIO MHANBUAYAIbHYIO 00pa30BaTENbHYIO TPACKTOPHIO.

3. YMeHHe COOTHOCHUTH CBOHU JIeCTBHUS € IUVIAHUPYEMbIMHU Pe3yJbTATAMHU, OCYHIECTBIAThH
KOHTPOJIb CBOEH JIEATENBHOCTH B MPOIECCE JOCTHKEHHSI pe3ybTaTa, OMpeAeNsaTh CrocoObl AeicTBUN
B paMKax MpeaoKeHHBIX YCIOBUN U TPeOOBaHUMN, KOPPEKTHPOBATH CBOU JIEUCTBUS B COOTBETCTBUU C
U3MeHsoencsa cutyanueil. O0y4aromuics CMOKeT:

— ONpEeNeNiaTb COBMECTHO C MEAaroroM M CBEPCTHHUKAMHU KPUTEPUU IUIAHHUPYEMBIX PE3YIbTAaTOB U
KPUTEPUHU OIICHKHU CBOEH y4eOHOM AeaTeIbHOCTH;



— CHCTEeMaTH3UpOBaTh (B TOM UYHCJIE BHIOMpATh MPUOPUTETHHIC) KPUTEPHUH IJIAHHUPYEMBIX
Pe3yIbTATOB U OLICHKH CBOEH JIEATEILHOCTH;

— OoTOHMpaTh WHCTPYMEHTHI JJIsi OLIEHHMBAHMUS CBOEH JAEATEIBHOCTH, OCYIIECTBISTH CaMOKOHTPOJb
CBOEH JICATEILHOCTH B paMKaX IPeJI0KEHHBIX YCIOBUH U TpeOOBaHUIA;

— OIICHWBATh CBOKO JCATEIBHOCTh, APTYMEHTUPYS TNPUYUHBI JOCTIKEHUS WM OTCYTCTBHUS
IUTAHUPYEMOTO Pe3yabTaTa;

— HaXOIUTh [OCTAaTOYHBIE CPEJACTBA Ui BBHIMOJHEHHsS YYEOHBIX JACHCTBHIA B HM3MEHSIOUICHCS
CUTYallUW W/WIIK TIPU OTCYTCTBUU TNIAHUPYEMOTO Pe3yibTaTa;

— paboTas O CBOEMY IUIaHy, BHOCHTh KOPPEKTHBBI B TEKYIIYIO JEATEIbHOCTh Ha OCHOBE aHAIN3a
M3MEHEHHH CUTYalluu JIJIsl TIOJTyYeHHsI 3aIJITaHMPOBAHHBIX XapaKTEPUCTHK MPOIYKTa/pe3yibTaTa;

— yCTaHaBIUBATh CBSI3b MEXK/Y MOJYYCHHBIMU XapaKTEPUCTUKAMH MPOIYKTA M XapaKTEPHCTUKAMH
nporiecca JIesTeIbHOCTH U 110 3aBEpPIICHUH JeITeIbHOCTH IpeaiaraTh N3MEHEHHE XapaKTEPUCTHK
nporiecca s MOy4eHHsl YITYUIICHHBIX XapaKTePUCTUK TPOIYKTa;

— CBEpATh CBOM JICHCTBHUSI C TIEIBIO M, TPU HEOOXOMMOCTH, UCTIPABIISITH ONTHOKH CaMOCTOSITETBHO.

4. YMeHHe OLEHHMBATH MPABUJIbHOCTH BBINOJHEHHS Y4YeOHOW 3a1a4yu, COOCTBEHHEBIC

BO3MOXHOCTH ee pemieHus. Q0yuarommiicss cMOxKeT:

— OIpeneNaTh KPUTEPUU MPABUIIBHOCTH (KOPPEKTHOCTH) BHITIOTHEHHS YUeOHOH 3a/1a4H;

— QaHaNM3UpOBaTh M OOOCHOBHIBATH NPUMEHEHHE COOTBETCTBYIOIIETO WHCTPYMEHTAapus JUis
BBITIOJTHEHHS YIE€OHOM 3a/1a4u;

— CcBOOOJTHO TOJIB30BAThCS BHIPAOOTAHHBIMU KPUTEPHSIMH OIEHKH U CAMOOIICHKH, UCXOS U3 ENN U
MMEIOIINXCS CPEACTB, Pa3Inyas pe3yibTaT U CIIOCOOBI IEHCTBU;

— OIIGHUBATh MPOJYKT CBOEH AEATEIHHOCTH TI0 3aJIaHHBIM H/MJIM CaMOCTOSITEIIBHO OTPEICTICHHBIM
KPUTEPHSIM B COOTBETCTBUU C LENBIO eI TETHHOCTH;

— 000CHOBBIBATh TOCTHKMMOCTD 1€JIM BEIOPaHHBIM CIIOCOOOM Ha OCHOBE OIICHKH CBOMX BHYTPEHHHX
PECYpCOB H JOCTYITHBIX BHEITHUX PECYPCOB;

— (buKcUpOBaTh U AHATM3UPOBATH AMHAMUKY COOCTBEHHBIX 00pa30BaTENIbHBIX PE3Y/IbTATOB.

1. Bnagenne oOCHOBaMH CAMOKOHTPOJISI, CAMOOIEHKH, TPUHATHSA pelIeHHud u

OCYIIIECTBJICHUSI OCO3HAHHOTO BBHIOOpA B yueOHOU M Mo3HaBaTeaIpHON. Q0yUyaromuiicss CMOKeT:

— Ha0mIOJaTh W aHAJIM3UPOBATh COOCTBEHHYIO YyUE€OHYI0 W TIO3HABATEIIbHYIO [EATEIbHOCTh U
NeSITEeNbHOCTD IPYrUX 0Oy4yaromuxcs B Mpoliecce B3auMOIIPOBEPKU;

— COOTHOCHTb pe€ajbHble U IUIAHUPYEMbIE pe3yNbTaThl WHIUBUIYAIbHOW 0Opa3oBaTeNbHOM
NEeSITeNbHOCTH U JIeNIaTh BBIBOIBL;

— MPUHUMATH pPellieHue B yueOHOI CUTyallud U HECTH 32 HETO OTBETCTBEHHOCTH;

— CaMOCTOSITEIbHO OIpeNesTh MPUYMHBI CBOETO ycCIieXa WM HeycleXxa M HaxOJUTh CIIOCOObI
BBIXOJIa U3 CUTYallUU HEYyCIIexa;

— PETPOCHEKTHUBHO OIpENeysITh, Kakue NEHCTBUS MO PEIICHUI0 Y4eOHOU 3amaud WiId MapaMmeTpsl
9TUX JACUCTBUI MPUBEIH K MMOJTYUYECHUIO UMEIOIIETrocs MPOAYKTa y4eOHOM AeITeIbHOCTH;

— JIeMOHCTPHUPOBATh MPHUEMbI PETYISIIIUK MCUX0(DU3UO0TIOTHUECKUX/ SMOIIUOHATBHBIX COCTOSTHUM IS
TOCTIOKeHHS 3¢ deKTa ycrmokoeHus: (yCTpaHEHHUs SMOIMOHAIBHOW HANPSOKEHHOCTH), 3¢dekTa
BOCCTaHOBIICHUSI (OCNa0JNIeHUs MPOSBICHUI yTOMIeHHs), dpdeKTa aKTUBU3AUUU (TIOBBIIICHUS
MCUX0(U3HOJIOTHIECKON PEAKTUBHOCTH ).

2.2.3 llo3naBaTebHbIe YY ]I

2. YMmeHmue omnpeejsiTb MOHATHA, CO31aBaTh 00001eHHS], YCTAHABJIMBATH AHAJOIHH,
KJIAacCH(PUIIUPOBATH, CAMOCTOATEILHO BHIOHPATh OCHOBAHWSI U KPUTEPHH I KiIacCUUKAIUH,
YCTaHABJIMBATh IPUUYUHHO-CJIEICTBEHHBIE CBA3U, CTPOUTH JIOTHUYECKOE PACCYXKICHUE, YMO3aKIOYECHUE
(MHIYKTUBHOE, TETYKTUBHOE, [0 aHAJIOTHUH) U JIeNIaTh BBIBOIbL. O0y4YaKOUIUIACs CMOKeET:

— TmoAOupaTh CJIOBA, COMOAUMHEHHBIE KIIFOYEBOMY CIIOBY, OTPEICIISIONIME €ro MPU3HAKN U CBOICTBA;

— BBICTPaMBaTh JOTHYECKYIO LIETIOYKY, COCTOSIIYI0 M3 KJIIOYEBOTO CJIOBA U COMOJYMHEHHBIX €My
CJIOB;

— BBIACNATh OOHIMI MPU3HAK JBYX HIIM HECKOJBKUX MPEIMETOB WM SIBICHUM U OOBACHATH UX
CXOJCTBO;

— O0OBeNUHATH MPEAMEThl W SBJICHUS B TPYIIBI IO OMpPEISICHHBIM IpPU3HAKaM, CPaBHUBATH,
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KIIaCCU(UITMPOBATH U 00001aTh (PAKTHI U SIBICHUS;
BBIJCIIATH SIBJICHUE U3 OOILEro psijia Apyrux siBICHUM;
ompeneniaTb OOCTOATENbCTBA, KOTOPBIE TPEANISCTBOBAINM BO3HHUKHOBEHHUIO CBS3U  MEXIY
SABJICHUSIMHM, M3 ITHX OOCTOSATENBCTB BBLACIATH OIPEICINSAIONINE, CIIOCOOHBIE OBITh NMPUYHMHOMN
JAHHOTO SIBJICHUS, BBIABIIATh IPUYUHBI U CIICICTBUS SIBICHUN;
CTPOMTH PAcCyXKACHUE OT OOIINX 3aKOHOMEPHOCTEH K YAaCTHBIM SIBJICHUSM U OT YACTHBIX SBJICHHUM
K 0OIIMM 3aKOHOMEPHOCTSIM;
CTPOUTh PACCYKJEHHE HAa OCHOBE CPAaBHEHHUS INPEAMETOB W SIBJICHUM, BBIJEIAS NPU 3TOM 00IIHe
MIPU3HAKY;
u3JIarath MoJIy4eHHYI0 HHQOpMAIUIO, HHTEPIPETUPYSI €€ B KOHTEKCTE PelaeMoi 3a/1auu;
CaMOCTOSITEJIbHO yKa3blBaThb Ha HH(OpPMAIMIO, HYXXJIAIOUIYIOCS B IIPOBEpPKE, Ipeajaratb u
MPUMEHSTH CII0CO0 MPOBEPKH JOCTOBEPHOCTH MH(POPMAIINH;
BepOaIM30BaTh SMOIMOHATIFHOE BIICUATIICHHE, OKa3aHHOE HA HETO MCTOYHUKOM;
OOBSCHATD SIBIICHUS, MPOLIECCHI, CBSI3U U OTHOILIEHUS, BBISBISEMbIE B XOJ€ MO3HABATEIbHOU U
HCCIIEIOBATENIbCKOW  JIeATENbHOCTH  (IPUBOAUTH  OOBSICHEHHME C  H3MEHEHHEM  (OpMBI
MPEACTABJICHUS; OOBACHITH, NETATU3UPYSI HIIM 0000111as1; 0OBSICHATH C 3aJJaHHON TOUKH 3PEHHS);
BBISIBJISITh M HAa3bIBaTh INPUYMHBI COOBITHS, SBJIEHUS, B TOM 4MCIE BO3MOXKHBIE / Haumboiee
BEpOSITHBIE MPUYUHBI, BO3MOXKHbIE TIOCJIEJICTBUS 3aJaHHOM TMPUYHMHBI, CAMOCTOSITEIBHO
OCYILIECTBJISISI IPUUMHHO-CJIEICTBEHHBIN aHaIN3;
JieNiaTh BBIBOJI HA OCHOBE KPUTHUECKOTO aHAJIM3a Pa3HBIX TOYEK 3pEHUS, MOATBEPKIATh BBIBOJ
cOOCTBEHHOM apryMeHTaluel Wik CaMOCTOSITENIbHO MOJTYyYeHHBIMU JTaHHBIMU.

3. YMeHmue co31aBaTh, NPUMEHATH U NMPe00Pa30BbLIBATH 3HAKH M CHMBOJIBI, MOJEJIU H

cXeMBbl Ul pellieHrs yueOHbIX U MO3HABAaTEIbHBIX 33/1a4. O0y4aroluiics cMoKeT:

0003HaYaTh CHMBOJIOM M 3HAKOM IPEJAMET W/UITH SIBJICHUE,
ONpCACIIATh JIOTUYCCKUE CBA3HM MEXKAY HNpCIMETaMH A/nnn SABJICHUSMMU, 0003Ha4aTh JaHHBIC
JIOTUIECKHUE CBS3U C TIOMOIIBIO 3HAKOB B CXEME;
CO3/1aBaTh aOCTPAKTHBIN WM peabHBIA 00pa3 mpeaMeTa U/uiu SIBJICHNUS,
CTPOUTH MOJIENIH/CXeMY Ha OCHOBE YCIIOBUH 3aJ1a4M H/WJIH CIIOC00a €€ PEeIICHMS;
co3faBaTh BepOaJbHbIE, BEIIECTBEHHbIE M HH(OPMALMOHHBIE MOJEINW C  BbLACTICHUEM
CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa JJsi OIpeAeNieHus crnocoda pelieHus 3agadd B
COOTBETCTBUU C CUTYallUEH;
MpeoOpa3oBbIBaTh MOJENH C LENbI0 BBISBICHUS OOLIMX 3aKOHOB, OMNpPEAEISIONIUX JAHHYIO
MIpeIMETHYIO 00JIacTh;
MEPEBOJIUTh CJIOKHYIO IO COCTaBy (MHOTIOACIEKTHYIO) HMH(QOpPMAIUI0 U3 TIpadUuecKoro WiH
(hopMamu30BaHHOTO (CUMBOJIBHOTO) MPEAICTABICHUS B TEKCTOBOE, U HA000POT;
CTPOUTH CXEMY, QJITOPUTM JEHCTBHS, UCHPABIATh WIM BOCCTAaHABIMBATh HEU3BECTHBIM paHee
QJITOPUTM Ha OCHOBE UMEIOIIETrocs 3HaHUsl 00 00BEKTE, K KOTOPOMY MPUMEHSIETCS AITOPUTM;
CTPOUTH JI0KA3aTENbCTBO: MPSIMOE, KOCBEHHOE, OT MPOTHUBHOIO;
aHAJIM3UPOBATh/peIIeKCUPOBAaTh OMBIT pa3pabOTKM M peaau3aluud  y4eOHOro  IPOEKTa,
UCCIEeOBaHUS (TEOPETUYECKOTO, SMIHMPUYECKOT0) Ha OCHOBE MPEJIOKEHHONH MpoOIeMHOM
CUTYAIiH, IOCTaBJICHHOM 1IeJIN W/WIIH 33JaHHBIX KPUTEPHEB OLICHKH MPOYKTa/pe3ylbTaTa.

4. CwmbiciaoBoe yteHue. Qdyuarommiicsi cMOXKeT:
HaXOJHTh B TeKcTe TpeOyeMyto HH(GOpMaIKIO (B COOTBETCTBUU C LIETSIMHU CBOEH AESITEILHOCTH);
OpPUEHTHPOBATHCS B COJCPNKAHUM TEKCTa, IOHUMATh IEIOCTHBIA CMBICT TEKCTa, CTPYKTYPUPOBAThH
TEKCT;
yCTaHABIMBATh B3aMMOCBS3b OMMCAHHBIX B TEKCTE COOBITHI, ABIIEHUM, TPOLIECCOB;
PE3IOMHUPOBATH IIIaBHYIO UICIO TEKCTA;
MpeoO0pa3oBhIBaTh TEKCT, «IEPEBOJS» €ro B JAPYryI0 MOAANBHOCTb, MHTEPIPETUPOBATH TEKCT
(XyoKeCTBEeHHBIN U HEXYJT0KECTBEHHBIM — y4eOHBIN, Hay4YHO-TIOMYJISIPHBIN, WH()OPMAIIMOHHBIH,
tekcT non-fiction);
KPUTHUYECKH OIIEHUBATh COJiepKaHue u (opMmy TeKCTa.

5. dopMupoBaHHe M Pa3BUTHE IKOJOTHYECKOr0 MbIILIEHHS, YMEHUE MPUMEHATH €0 B

MO3HABATEIHbHON, KOMMYHHKATHBHOM, COIMANBLHON MpakTUKe U MPOGECCHOHATHHOW OpUEHTAINH.
OO0yuawumuiicss cCMO2KeT:



— OIpPEeAeIIATh CBOE OTHOILIECHUE K IIPUPOAHOU CPELE;

— aHAJM3UPOBATH BIHUSIHUE IKOJOTHUECKUX (PAKTOPOB Ha cpelly OOMTAaHUs )KUBBIX OPTaHU3MOB;

— IPOBOAUTH IPUYMHHBIN U BEPOATHOCTHBIN aHAJIN3 3KOJIOIMYECKUX CUTYalUl;

— TPOTHO3MPOBATH HM3MEHEHUS CHUTyallMd TNpPH CMEHE JeHCTBHA OxHOro (hakTopa Ha JEHCTBHE
apyroro (akropa;

— PpacIpOCTPaHATH 3KOJIOTMYECKHE 3HAHMS M y4acTBOBaTb B IPAKTUYECKUX JeIax IO 3aluTe
OKpY’KaroILlEen Cpeibl;

— BBIPa)KaTh CBOE OTHOLIEHHE K IIPUPOJIE YEPE3 PUCYHKU, COUMHEHUS, MOJIENIU, IPOEKTHBIE PAOOTHI.

10. Pa3BuTHe MOTHBAIMM K OBJIAJEHHMIO KYJbTYPOl AKTHBHOI0 HCHOJIb30BAHUSA

cnonapeu U IPYTUX NOUCKOBBIX cucTeM. O0yuaromuiics cMoxKeT:
ONpeeNATh HEOOX0JUMbIE KIH0UYEBbIE TOUCKOBBIE CJIOBA U 3aIIPOCHI;

— OCYILECTBJIATHh B3aUMOJICHCTBHE C 2JIEKTPOHHBIMH ITOMCKOBBIMH CHCTEMAMH, CIIOBAPSIMU;

— (¢dopMHUpOBATh MHOXXECTBEHHYIO BBIOOPKY W3 TOMCKOBBIX HCTOYHHMKOB JUIsI OOBEKTHBH3AIUU
pe3yNbTaTOB MOUCKA,;

— COOTHOCHTb IOJIy4YEHHBIE PE3YJIbTAThl IOMCKA CO CBOEH IEATEIBLHOCTBIO.

2.2.4 KommyHnukatuBHbie YY /|

11.  VYmeHue opraHu3oBbIBaTh YueOHOEe COTPYIHHYECTBO M COBMECTHYIO /IeSiTeIbHOCTh

€ YUMTeJieM M CBepCTHHKAMM; pa0doTaTh MHAMBUIYAIbHO U B TPYIIE: HAXOAUTh 0Olee pelieHne u

paspemiath KOH(MIMKTHI HA OCHOBE COIJIACOBAHUS IMO3MLIMHA U ydeTa HMHTEpecoB; (OpMyIUpOBaTh,

apryMeHTHPOBATh U OTCTauBaTh CBOE MHEHHE. O0y4alolIuiica CMOXKeT:

— ONpENeNATh BO3MOXKHbBIE POJIM B COBMECTHOM J€ATEIHHOCTH;

— UIpaTh ONpPEAETICHHYIO POJIb B COBMECTHOH IE€ATEIbHOCTH;

— MPUHUMATh MO3ULHUI0 coOeCeHNKa, MOHUMAs TO3UIIMIO IPYroro, pa3jindaTh B €ro peyd: MHEHHE
(TOuKy 3peHus), 10Ka3aTeabCTBO (apryMeHThI), (aKThl; TUIOTE3bI, AKCHOMBI, TEOPUU;

— oOIpeneNnartb CBOM JCHCTBUS M JACHCTBUS TMapTHEpa, KOTOpPblE CIOCOOCTBOBAIU WM
IIPETSATCTBOBAIN NPOAYKTUBHOM KOMMYHHKALIWH;

— CTPOMTH MO3UTUBHBIE OTHOLIEHUS B MpoLEcce yUeOHOM 1 03HABATEIbHON JEATENbHOCTH;

— KOPPEKTHO M apryMEHTHMPOBAHO OTCTauBaTh CBOIO TOYKY 3PEHMS, B IUCKYCCHHM YMETh BBIIBUIATh
KOHTpPapryMeHThl, Mepepa3upoBaTh CBOIO MbICIb (BIaJ€HHE MEXaHU3MOM HKBUBAIECHTHBIX
3aMeH);

— KPUTUYECKH OTHOCUTHCS K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM IPU3HABaTh OLIMOOYHOCTh
CBOEr0 MHEHHS (€CJIM OHO TAKOBO) U KOPPEKTUPOBATH €r0;

— IpeaiaraTh albTEPHATUBHOE pellleHHE B KOH(MIUKTHON CUTYalUH;

— BBIJICJIATH OOILYIO TOUKY 3pE€HHs B JUCKYCCHH;

— JIOrOBapuBaThCs O MPaBUIAX U BOIPOCAX JUId 0OCYKIEHUS B COOTBETCTBUU C ITOCTABICHHOM mepes
TPYIION 3a1a4uei;

— OpraHu30BBIBAaTh Y4e€OHOE B3aUMOJIEHCTBHE B Ipymne (ONpelensaTh OOIMe LEIH, paclpencisaTh
POJIH, TOTrOBAapPUBATHCS IPYT C APYIOM H T. 11.);

— YCTpaHsATb B  paMKax  Juajora  pas3pelBBl B KOMMYHHUKALUH,  OOYCIIOBJIEHHBIE
HEMIOHUMaHHMEM/HEeNPUSATUEM CO CTOPOHBI COOECeTHHKA 3a7jauul, (POPMBI UM COJEpKAHUS JUATIOTa.

12. YMeHHMe OCO3HAHHO MCIOJIb30BATh pedYeBble CPeACTBAa B COOTBETCTBUU C 3ajauei

KOMMYHHUKAIMM U BBIPAKEHHUsSI CBOUX YYBCTB, MBICIEH M MOTpEOHOCTEN Ui IUIAHUPOBAHUS U

pPErYIALIMA CBOEH JESATENBbHOCTH; BIAJEHUE YCTHOW M IIMCBMEHHOW pe4bl), MOHOJOTMYECKOU

KOHTEKCTHOU peubto. O0y4arommicsi CMOXKeT:

— OIpeneNaTh 337a4y KOMMYHHUKALUU U B COOTBETCTBHHM C HEH OTOMpATh peueBble CPE/ICTRA;

— oTOHMpaTh U HCHOJIB30BATh PEUYEBBIE CPEACTBAa B Mpollecce KOMMYHHMKALUU C JAPYTMMHU JHOABMU
(nmasior B mape, B MaJIoi rpymme u T. 1.);

— TPEeACTaBJIATh B YCTHOU MJIM MMUCbMEHHOH (popMe pa3BepHYTHIH M1aH COOCTBEHHOH 1S TETbHOCTH;

— coOyogaTh HOPMbI MyOJMYHOM pedu, perjiaMeHT B MOHOJIOT€ M JUCKYCCHU B COOTBETCTBHUHU C
KOMMYHUKaTUBHOM 3a1a4eil;

— BBICKa3bIBaTh M 00OCHOBBIBaTh MHEHHE (CY)KJIEHHE) U 3alpalluBaTh MHEHHE MapTHEpa B paMKax
JMaJora;



— IIPUHUMATh PEIICHUE B XOJ€ JUAJIOTa U COIVIACOBBIBATH €r0 C COOECETHUKOM,;

— CO3/JaBaThb IIMCBMCHHBIC «KIMIIUPOBAHHBIE» M OPUTMHAIBHBIE TEKCTBI C HCIOJb30BAaHUEM
HEOOXOIMMBIX PEUYEBBIX CPECTB;

— HCIOJIb30BaTh BepOaJIbHBIE CPEJCTBA (CPEACTBA JIOTUYECKOW CBSI3U) I BBIJCJICHUS CMBICIOBBIX
OJIOKOB CBOETO BBICTYIUICHUS;

— HCIOJIb30BAaTh HeBepOasbHbIE cpencraa W HarJIs1 IHbIE MaTepuasl,
MIOITOTOBJICHHBIE/OTOOPAHHBIE 1T0/T PYKOBOJCTBOM YUUTEIIS;

— JleJaTh OLICHOYHBIM BBIBOJ O JOCTHKEHUM 1€ KOMMYHHUKAIlMM HENOCPEICTBEHHO II0CIIe
3aBEpIIEHUS] KOMMYHUKATHBHOTO KOHTAKTa M 0OOCHOBBIBATH €TO.

13. ®opmupoBaHue U Ppa3BUTHE KOMIIETEHTHOCTH B 00JaCTH HCHOJb30BAHUSA

HH(OPMAIMOHHO-KOMMYHUKANMOHHBIX TexHoJ10oruil (asnee — UKT). O0yuarommiicst cMokKeT:

— IIeNICHANpaBJIIEHHO HCKAaTh W HCIIOJIB30BaTh WH(POPMALMOHHBIE DPECYpCHl, HEOOXOIMMBIE IS
pelieHns yyeOHbIX U IPaKTUUECKUX 3a1au ¢ noMolubto cpeacts UKT;

— BbIOMpaTh, CTPOUTH U MCIOJIB30BaTh a/IEKBATHYIO HH()OPMALIMOHHYIO MOJIEIb JUISl TIepeadyl CBOUX
MBbICIIEHl CpPEACTBAMU €CTECTBEHHBIX U (OPMAIBHBIX S3BIKOB B COOTBETCTBUU C YCIOBHUSIMU
KOMMYHHUKaIWH;

— BBLACNATh MHGOPMALMOHHBIN AacleKT 3aJaud, ONEepPUpPOBATh JAHHBIMH, HCIOJB30BAaTh MOJIENb
peuieHus 3a1auy,

— HCIOJIb30BAaTh  KOMIIBIOTEPHbIE  TEXHOJIOTMM  (BKJIOYash  BbIOOp  aJeKBaTHBIX  3ajade
MHCTPYMEHTAJIBHBIX ~ IPOrPaMMHO-ANMapaTHBIX  CPEACTB U CEPBUCOB)  JUISl  pEIICHUS
MH(OPMALMOHHBIX U KOMMYHHKAIIMOHHBIX YU€OHBIX 3a7]a4, B TOM YHCJIe: BbIUUCICHUE, HAlTUCaHHe
IIUCEM, COUMHEHUH, IOKIa10B, pedepaToB, CO3JaHNE MPE3EHTALUN U Jp.;

— HCHOJIb30BaTh HH(OPMALIUIO C YIETOM ITHUECKUX U MTPABOBBIX HOPM;

— co3JaBaTh MH(OPMALMOHHBIE PECYPChl Pa3HOTO THMA M Ui Pa3HbIX ayIUTOpHUil, coON0AaTh
MH(OPMAaLMOHHYIO TUTHEHY U ITpaBuia THOPMAIIMOHHOM 0€30MacHOCTH.

2. 3. [IpenmeTrHbie pe3yabTaThl. MaTeMaTHKa

B coorBercTBHE ¢ PT'OC OOO, npeamerHbie pe3yabTaThl ocBoeHusst OOII npuBoasTcs B
ABYX 0Jiokax «BbIMyCKHUK HayuyuTcsi» M «BBINYCKHUK MOJYYUT BO3MOKHOCTH HAYYHMThCS,
OTHOCSIIMNXCS K KaXA0MYy yueOHOMY MPEIMETY, B TOM YHCIIE U 10 peameTy «MaTemaTuka.

[Inanupyemble pe3ynbTaThl, OTHECEHHbIE K OJIOKY «BBIMYCKHUK HAYy4YHTCS1», OPUEHTHPYIOT
MOJIb30BaTENsl B TOM, JOCTH)KEHHE KAKOTO YPOBHS OCBOEHHUS Y4YE€OHBIX NEHCTBUN C H3ydaeMbIM
OTIOPHBIM y4EOHBIM MaTepUaIoOM OKUJAETCS OT BBITYCKHUKA. B 3TOT GJI0K BK/IIOYaeTCsl KPYr yU4eOHBIX
3a/a4, MOCTPOCHHBIX Ha OMOPHOM Yy4eOHOM MaTepuaie, OBJIaJeHUE KOTOPHIMU HPUHLHUIUATBHO
HEO0OXOIMMO JUIsl YCHEIIHOTO OOYyYeHHUs U COLMAIM3AlUMU U KOTOPbIe MOTYT OBITh OCBOEHBI BCEMH
00yJaronuxcs.

JlocTrkeHHe MIIaHUPYEMbIX PE3yJbTaTOB, OTHECEHHBIX K OJIOKY «BBINYCKHHUK HAay4MTCS»,
BBIHOCHTCSI HA MTOrOBOE OLIEHHBAaHHE, KOTOPOE MOXKET OCYIIECTBIATHCA KaK B X0 00y4eHHUs, TaK
U B KOHIle OOy4yeHHs, B TOM uHclie B ¢opMe TrocylapcTBEHHOW MTOTOBOH arrecranuu. OneHka
JOCTHIKEHHS TUIAHUPYEMBIX PE3yAbTaTOB ATOr0 OJIOKa HAa YPOBHE BEAETCS C IMOMOIIBIO 3aJaHUN
0a30BOr0 YpPOBHsI, @ HA YPOBHE JEHCTBHIA, COCTABISIFOIIMX 30HY OMMKAMIIIEro pa3BUTHs OOJIBIIMHCTBA
oOyuaronuxcs, — C T[OMOIIBIO 33JaHUN TOBBIIMIEHHOTO YPOBHs. YCIEUIHOE BBIMIOJIHEHHUE
oOyuaronumMucs, 3aJaHuii  0a30BOrO  YpPOBHS  CIYKHT €JUHCTBEHHBIM OCHOBAaHUEM  JUIA
MOJIOKUTETFHOTO PEIIeHUs BOIIPOCa O BO3MOXKHOCTH MEePEX0a Ha CIEAYIOUUN YPOBEHb 00yUEeHHUS.

B 06noke «BbIMYCKHUK MOJYYHT BO3MO:KHOCTH HAYYUTHCSD» TPUBOMIATCS IUIAHUPYEMBbIE
pe3yNnbTaThl, XapaKTEPH3YIOMIME CHUCTEMY YUeOHBIX MAEWCTBUI B OTHOUICHWH 3HAHWM, YMEHUH,
HABBIKOB, PACHIMPSAIONIUX U YIIyONSIONMX [MOHUMAaHHE OIMOPHOTO Y4eOHOTO MaTepuana WiId
BBICTYNAIOUIUX KaK MPONEAECBTUKA s JaJbHEWIIEro W3y4YEeHHUs JaHHOTO TIpeaMeTa. Y POBEHb
JNOCTHIKEHHM,  COOTBETCTBYIOIIMN  MIAaHUPYeMBIM  pe3yidbTaTaM  d3TOoro  OloKa,  MOTYT
MIPOJIEMOHCTPUPOBATh OTAEIbHBIE MOTHBHPOBAHHBIE M CIOCOOHBIE OOydaromiuecs. B moBceqHeBHOM
MpaKTUKE TPENoJaBaHMs LEeTU JaHHOTO OJoKa He OoTpabaThIBAIOTCS CO BCeMHU 0€3 HCKIIOUEHUS
00y4aronMMuUCs Kak B CUITy MOBBIIIEHHON CIIOKHOCTH Y4eOHBIX IEHCTBUMN, TaK U B CHITY MOBBIIICHHOM
CIIOHOCTH Y4e0OHOTOo MaTepuaia W/WIM €ro MPOTEAeBTUYECKOTO XapakTepa Ha JaHHOM YpPOBHE
oOyuenusi. OIeHKa NOCTHXKEHUS TUIAHUPYEMBIX pPE3YyJlbTaTOB BEAETCS MPEUMYIIECTBEHHO B XO7e
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npouenyp, JOITYCKAIOIUX IIPEJOCTaBICHUE u HCIOJIb30BAHUE UCKJIIOYUTETIBHO
HenepcoHupuipoBanHoi nHdopmaru. COOTBETCTBYIOIIAS IPYIINA PE3yIbTATOB B TEKCTE BBIACICHA
KYPCHUBOM.

3amaHus, OpUEHTHPOBAHHBIE HA OLICHKY JOCTIDKCHHS IUIAHHPYEMBIX pPEe3yJIbTaTOB M3 OJOKa
«BBINYCKHUK NMOJYYHMT BO3MOKHOCTH HAYYHMTbCS», MOI'YT BKJIIOUaThCS B MaTe€pHallbl UTOIOBOI'O
KOHTpoJIsi Onoka «BpImyckHUK Hay4yuTcs». OCHOBHBIE IIENTM TaKOTO BKJIIOUEHUS — MPEJOCTaBHUTH
BO3MOXKHOCTh OOY4YalOIUMCS MPOJEMOHCTPUPOBATh OBIAJIeHUE 0osiee BBICOKUM (TI0 CPaBHEHUIO C
0a30BbIM) ypPOBHEM JOCTIDKEHHH W BBISIBUTH JHHAMUKY pOCTa YHCICHHOCTH Hambojee
MOATOTOBJIEHHBIX oOyuaromuxcsa. [Ipy 3ToM HEBbINOSHEHUE O0YYAIOIMMUCA 33JaHUM, ¢ OMOIIbIO
KOTOPBIX BEIETCSI OLIEHKA JOCTHXKEHHUS IUIAHUPYEMBIX DPE3yJbTaTOB JAHHOTO OJlOKa, HE SIBJISETCS
MPETSATCTBUEM IS TIEpeX0/1a Ha CIEAYIONINA YPOBEHb O0yUYCHUSI.

2.3.1 BbINyCKHUK HAy4YUTCsl B 5-6 Kjaccax (IJ1sl MCNOJIb30BAHHS B MOBCETHEBHOH KU3HM W
olecreyeHNs] BO3MOKHOCTH YCIIEIIHOTO MPOJA0/KeH!sl 00pa3oBaHusi Ha 02a30BOM YPOBHe)

DJIeMEeHTHI TEOPUM MHOKECTB M MATEMATHYECKOI JIOTUKH

—  OmnepupoBath Ha 6a30BOM yPOBHE' MOHSTHSIMH: MHOXKECTBO, SIEMEHT MHOXKECTBA, [TOIMHOKECTBO,
MIPUHA/IEKHOCTD;

— 3aJlaBaTh MHOKECTBA NEPEUNCIIEHUEM HX AJIEMEHTOB;

— HaxXOJWTh MepeceueHue, 00beIMHEHUE, M0 JMHOKECTBO B IPOCTEHILINX CUTYALIUSX.

B noeceonesnoit scuznu u npu uzyuenuu Opy2ux npeomemos:

— pacro3HaBaTh JIOTUYECKH HEKOPPEKTHHIE BhICKA3bIBAHMUS.

Yucaa

— OmnepupoBaTh Ha 0a30BOM ypOBHE MOHATHIMU: HATYpaJIbHOE YHCIIO, II€JI0€ YHCII0, OOBIKHOBEHHAS
npo0b, ecaTHUHAs JpoOb, CMEIIaHHOE YHCII0, PAlMOHAILHOE YUCIIO;

— HCNOJIb30BaThb CBOWCTBA 4YHWCEI M IpaBHja JEWCTBUM C paUUMOHAIBHBIMA YHCIAMHM IpH
BBITTOJTHEHUH BBIYHUCIICHUN;

— UCIOJB30BaTh MPU3HAKKU ACIUMOCTH Ha 2, 5, 3, 9, 10 npu BHINOJHEHUU BBIUUCICHUN U PEIICHUU
HECJIOKHBIX 3a7a4;

—  BBINOJHATh OKPYIVIEHUE PALIMOHATIBHBIX YUCET B COOTBETCTBHUHM C IPABUIIAMU;

— CpaBHMBATh PAIlMOHAJIBHBIC YHUCIIA.

B noeceonesnoit ycuznu u npu uzyueHuu Opy2ux npeomemos:

— OLICHUBATh PE3yJIbTaThl BBIUUCICHUN IIPU PELIEHUHU ITPAKTUYECKUX 3a/1a4;

— BBINOJIHATH CPAaBHEHUE YUCEN B PEATIbHBIX CUTYAIUAX;

— COCTaBJIATb YMCJIOBBIE BBIPAKEHUS MPU PEHICHUM NPAKTUYECKUX 3aJad M 3aJad U3 JpPYyrux
y4eOHBIX MPEAMETOB.

CraTncTUKa U TeOpHsi BEPOATHOCTEM

— IlpencraBisaTh naHHBIE B BUIE TaOIHII, TUarpamm,

— 4uTaTh UH(OPMALKIO, TPEJICTABICHHYIO B BUJIE TAOJIULIbI, TUATPAMMBI.

TexcToBBIC 3a7a9UH

— Pemrarp HECIOKHBIE CHOXKETHBIC 33JIa4M Pa3HBIX TUIIOB HA BCE apU(METUUECKHUE JICHCTBHS;

— CTPOUTH MOJENb YCIOBUA 3a7auu (B BUAE TaOIHIIbI, CXEMbI, PUCYHKA), B KOTOPOIl JaHbl 3HAUYEHUs
JBYX U3 TPEX B3aUMOCBS3aHHBIX BEJIUYHH, C LIEIbIO IOMCKA PELICHUS 33/1a4H;

— OCYIIECTBIISAThH CIIOCO0 MOMCKA PEIICHUs 3a7]aud, B KOTOPOM PacCyKJIAEHHUE CTPOUTCS OT YCIOBUS K
TpeOOBAHUIO WM OT TPEOOBAHUS K YCIOBHIO;

— COCTaBJIATH IUUIAH PELICHUS 3aa4M; BBIAEATD dTallbl PELICHUS 3a1a4U;

— HMHTEPIPETUPOBATH BBIYMCIMUTEIBHBIE PE3YJbTaThl B 3a/aue, UCCIEI0BATH MOJYYEHHOE PEIICHUE
3a/Ja4u;

— 3HATh pa3jNyuue CKOPOCTel 00beKTa B CTOAUYEH BOJIE, MPOTUB TEYSHHS U MO0 TEUYCHHUIO PEKH;

1 o

3,[[6CB " [aJie€ — paCllO3HaBaTh KOHKPETHLIC ITPUMEPhI 06HII/IX TMOHATHUHU IO XapaKTCPHBIM MIPHU3HAKaM, BbIIIOJIHATH
,I[eﬁCTBPI?I B COOTBCTCTBUM C OIPCACICHUCM U HpOCTCﬁmHMH CBOMCTBaMU HOH?ITHI;’I, KOHKPETU3UP OBATH IPUMEpPAMU O6IIII/I€
IIOHATUA.
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— pelaTh 3aJa4l Ha HAXO0KJICHUE YaCTH YMCIIa U YUCJIA 110 €r0 YacTH;

— pemiath 3aJa4dl pa3HBIX THIOB (Ha pabOTy, Ha TOKYIKH, HA JBIKEHUE), CBI3BIBAIOIIMX TPH
BEJIMYUHBI, BBIJICATH 3TH BEJIMUYUHBI 1 OTHOLICHUSI MEXy HUMU;

— HaxXOJWTh IPOLEHT OT YMCJA, YUCIO IO MPOLEHTY OT HEro, HaXOJUTh MPOLIEHTHOE OTHOLIEHHE
JBYX YUCEN, HAXOAUTh MPOLIEHTHOE CHIXKEHUE WIIM MPOLICHTHOE MOBBIIICHHE BEJIMUNHBI;

— pellaTh HECIIOKHBIE JIOTHYECKUE 3a7aUl METOJIOM PACCYKIEHUI.

B noeceonesnoit scuznu u npu uzyueHuu Opy2ux npeomemaos:

— BBIJIBUTaTh THIOTE3bl O BO3MOXKHBIX MPECIIbHBIX 3HAYCHUSX UCKOMBIX BEJIMYUH B 3a/1aue (JenaTh
MIPUKHUJIKY)

Harasignasi reomerpust

I'eomeTpuueckue purypnbi

— OmnepupoBarb Ha 0a30BOM ypOBHE MOHATHSAMH: (UTypa, TOYKA, OTPE30K, MpsMasi, Jyd, JOMaHasl,
yIroJl, MHOTOYIOJIbHUK, TPEYrOJbHUK W YETBIPEXYTOJbHUK, NPSIMOYTOJbHUK U  KBajpar,
OKPY>KHOCTB U KPYT, IPSIMOYT'OJIbHBIN Mapajienenumnes, Kyo, map.

— MHM3o06paxatrs n3ydaembie PUTYPHI OT PYKU U C TIOMOIIBIO JIMHEHKU U IIUPKYJISL.

B noeceonesnoit scuznu u npu uzyueHuu Opy2ux npeomemaos:

— pemiaTh MPaKTUYECKUE 3a7a4d C TPUMEHEHHUEM MPOCTEUIIUX CBOMCTB (uUryp.

HN3mepeHus u BbIYMCIEHUSA

— BBINOJHATh W3MEPEHUE JUIMH, PACCTOSHUM, BEJIMYUH YIJIOB, C TMOMOIIbI0 MHCTPYMEHTOB ISt
W3MEPEHUH JIJIUH U YIJIOB;

—  BBIYUCIATH IJIOMIAIN TIPSIMOYTOJIbHUKOB.

B noeceonesnoit scuznu u npu uzyueHuu Opy2ux npeomemaos:

— BBIUHCIATH PACCTOSIHHS HA MECTHOCTH B CTAHJIAPTHBIX CUTYAIHSX, TIJIOMIAIN TPSIMOYTOJIbHIKOB;

— BBITIOJHATh TPOCTEUIITNE TOCTPOCHHUS U W3MEPEHUS Ha MECTHOCTH, HEOOXOJMMBIE B pPEaIbHOM
KU3HU.

HcTropust MaTeMaTUKH

— OIHCBHIBATH OTAEJIbHBIC BBIIAIOIINECS PE3YJIbTATHI, TOJTYYCHHBIE B X0JI€ PA3BUTUS MATEMATHKHU KaK
HayKHu;

— 3HaATh IPUMEPBI MATEMATUYECKUX OTKPBITUM U UX aBTOPOB, B CBSI3U C OTEUECTBEHHOW U BCEMUPHOM
HUCTOPHUEH.

2.3.2 BolnyCKHUK ROSIYYUUNL 8603MOMNCHOCHb HAYUUMBbCA 8 5 - 6 Knaccax (014 o6ecneueHus
603MONCHOCMU YCREUIHO20 RPOOONHCEHUA 00PA308AHUA HA OA3080M U Y2T1YDJIEHHOM YPOBHAX)

DJIeMeHTbI TEOPHH MHOKECTB M MAaTEeMATH4Y€CKOM JTIOTUKH

- Onepupoeamz;2 NOHAMUAMU. MHOINCECNBO, XAPAKMEPUCMUKU MHONCECMBA, dJIeMEHN MHONCECMEA,
nycmoe, KOHeuHoe U OeCKOHEeUHOe MHONCECMBO, NOOMHOICECBO, NPUHAOIEHCHOCTb,

— omnpeoensimv  NPUHAONEHCHOCMb  INeMEeHMd  MHONCeCmsy, O00beOUHEHUI) U  NnepecedeHuro
MHOICECM8,; 3a0a8aAMb MHOICECMBO C NOMOWBIO NEPEHUCTeHUS TIEMEHMO8, CI0BECHO20 ONUCAHUSL.

B noeceonesnoit scuznu u npu uzyueHuu opyzux npeomemos:

—  pacno3nasamwv J02UYECKU HEKOPPEKMHble BblCKA3bLIBAHUI,

—  cmpoums Yenouku yMo3akao4eHull Ha OCHOBe UCHONb308AHUSL NPABUIL IOCUKU.

Yucna

—  Onepupogamsv NOHAMUAMU. HAMYPATbHOE YUCIIO, MHONMCECMBO HAMYPAIbHLIX YUCe]l, Yelloe YUCIO,
MHOJICECMBO  YenblX Uucel, O0ObIKHOGEHHAsE Opodb, OecamuyHas Opodb, CMewanHoe Yuco,
PAYUOHATbHOE YUCTO, MHOMCECME0 PAYUOHANbHLIX YUCEl, 2e0MempuyecKds UHmMepnpemayusl
HamMypanibHulX, Yenvlx, payuoOHAIbHbIX,

—  NOHUMAamb U 00BACHAMb CMBICA HOZUYUOHHOU 3ANUCU HAMYPATILHO20 YUCIA,

—  BBINOJIHAMb GLIYUCTIEHUS, 8 MOM YUCTEe C UCHONb308AHUEM NPUEMO8 PAYUOHANLHLIX BbIYUCIEHUI,
000CHOBbIBAMDb ANOPUMMbL BLINOIHEHUS OCUICIBULL;

2 o
3,[[6CB " AaJie€ — 3HATb ONPCACIICHUC ITOHATHSA, YMCTb IMOACHATH €0 CMBICII, YMCTb UCIIOJIb30BATh MOHATHUC U €0 CBOUCTBA
Ipyu NpOBCACHUN paCC}’)K,I[GHPIﬁ, J0Ka3aTeJIbCTB, PCHICHUU 3a1a4.
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ucnonvb3o8amev npusHaxu deaumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmovl u npouzeedenus uucen
npu 8bINOIHEHUU BbIYUCTEHUN U peUleHUU 3a0ay, 0O0CHO8bI8AMb NPUSHAKU OeUMOCIU;
8bLINONIHAMb OKpY2lleHUe PAYUOHATLHBIX YUCET C 3A0AHHOU MOYHOCbIO;

VROPAOOHUUBAMb YUCIA, 3ANUCAHHbIE 8 8UOE 0OLIKHOBEHHBIX U 0eCAMUYHBIX Opobel;

naxooums HO/[ u HOK uucen u ucnoivs308amo ux npu peuieHuu 3a0a;

onepuposamv NOHAMuUEM MOOYIb YUCIA, 2eOMEMPULECKas Unmepnpemayus MoOyis Yucia.

B noeceonesnoit ycuznu u npu uzyueHuu Opyux npeomemaos:

NPUMEHSAMb NPABUNLA NPUOTUNCEHHBIX GLIYUCTEHUL NPU PEUeHUU NPAKMUYeCKUX 3a0ad U peuleHuu
3a0au4 Opy2ux yueOHvIX npeomemos,

BbINOIHAMb CPABHEHUE Pe3YIbMamos BbIYUCIeHUU NPU peuleHuU NpaKmuideckux 3aoay, 8 mom
yucie NPUOIUIHCEHHBIX BbIYUCTEHUL,

COCMABIAMb YUCTOBbLE BLIPANCEHUS U OYEHUBAMD UX 3HAYUEHUS NPU PeuleHuy NPAKMuYeckux 3a0ay
U 3a0a4 uz Opyaux yueOHbvIX NpeoMemos.

YPaBHeHHﬂ U HEPABCHCTBA

Onepupoeamb NOHAMUAMU. PABEHCMEB0, YUCIIOB0€ pPABEHCME0, YPABHEHUE, KOPEHb YPABHEHUA,
PpPEeULeHUe YpaBHEeHUA, YUCTI060€ HEPABEHCMBO.

CraTrucTuka nu TEOPpUA BGPOHTHOCTeﬁ

Onepuposameb nouamusMu: cmoniouamvle U Kpy2osble OUdAepamMmbl, madauyvl OAHHBIX, CpeoHee
apugmemuueckoe,

useneKamo, UHGoOpMayuro, NPeOCmMasieHHyo 6 maoauyax, Ha OUuazpammax;

cocmaeiames mabauysl, CMpoUms OUACPAMMbL HA OCHOBE OAHHBIX.

B noeceonesnoit ycuznu u npu uzyuenuu Opy2ux npeomemos:

U361eKaAmb, UHMEPNPEemuposams U npeodpaznevieams UHGOpMayulo, NpPeoCMasieHHYI0 8
maobaUYax u Ha OUAePAMMax, Ompaicaruwyro C8oUCMea U XapaKxmepucmuku peaibHblX NPoyeccos
U AGIEeHU.

TekcTOoBBIC 3a1a4H

Pewamov npocmule u cnogicnvle 3a0auu  pasuwblX Munos, a MakKdxice 3a0aqi NOBbIUEHHOU
mpyoHocmu,

UCNOIL306aMb PA3Hble KPAMKUE 3aNUCU KAK MOOeU MEKCMO8 CLONCHLIX 3a0ay OJisi NOCMPOEHUS
NOUCKOBOU CXeMbL U PeUuleHUsl 3a0ay,

3HAMb U NPUMEHAMb 00a cnocoba Noucka peuleHus 3a0ay (om mpedoanus K yCi08uio u om
VCI08UsL K mpebo8anuo),

MOOENUPOB8ams paccyicOeHusi NPU NOUCKe peulenist 3a0ay ¢ NOMOUWbIO 2pagh-cxembl,

8b10€IAMb IMANbL PEULEHUS 3A0aAYU U COOEPICAHUE KAHNCO020 dIMAand;

UHMEPNPEemuposams GbIYUCIUMENbHbLE PE3YIbIMAmbl 68 3a0aye, UCCIe008amb NOJYVHEHHOe PeuleHUe
3a0ayvu;

AHATUZUPOBAMb  BCEBO3MONCHBIE CUMYAYUU  B3AUMHO20 PACHONONCEHUS O08YX 00BEeKMo8 U
UBMEHeHUe UX XapaKmepucmux npu COBMeCmHOM OBUICEHUU (CKOPOCMb, 8peMsl, pACCmosiHue) npu
peutenuy 3a0ay Ha OgudceHue 08yX 00beKmo8 KAk 6 OOHOM, MAaK U 8 NPOMUBONONONCHLIX
HANpae1eHusix;

UCCe006amb  6CEBO3MOJICHbIE CUMYAYUU NPU  PEeueHuUu 3a0ay Ha OBUJICeHUue No  pekKe,
paccmampusams pasHvle CUCMeMbl OMCUema,

pewams pazHooopazHvle 3a0a4u «Ha 4acmuy,

pewams u 0OOCHOBLIBAMb CBO€ peutleHue 3a0ay (8vbl0ensamb MAMeMamu4yecKylo OCHO8Y) Ha
HAXOMHCOEHUe Hacmu YUCad U YUCIA NO €20 YACTU HA OCHO8€ KOHKPEMHO20 CMbICLA Opoou;
0CO3HABAMb U OOBACHIMb UOCHMUYHOCTb 3A0aY PA3HBIX MUNOS, CEA3bIBAIOUUX MPU BeIUYUHbL (HA
pabomy, HA NOKYNKU, HA OBUdCEHUE), BblOeNaMb MU GeIUYUHbL U OMHOWEHUS MedHcOy HUMU,
NPUMEHSIMb UX NPU PeUleHUU 3a0ay, KOHCIMPYupo8ams cOOCMEEHHble 3a0au YKA3AHHbIX MUNO8.

B noeceonesnoii scuznu u npu uzyuenuu Opy2ux npeomemos:

8bl0€NAMb NPU peuleHUuU 3a0ay XapaKxmepucmuku paccmMampueaemou 6 3aoaue cumyayuu,
OMIUUHbBlE OM peanrbHuIX (Mme, Om KOMOpbIX aOCMpasupo8anucs), KOHCMpPYUpo8amsv HOBble
cumyayuu ¢ y4emom Smux Xapakmepucmuk, 6 UYACMHOCMU, NpU peuleHuu 3a0ai Ha
KOHYEHMpayuu, y4umvléams niomHOCMb 6euiecmea;
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—  pewamv u KOHCmMPYUposamyv 3a0auu Ha OCHOGE PACCMOMPEHUS PEeAbHbIX CUMYayull, 8 KOMopbIX
He mpebyemcs MOUHbIIL GLIYUCTUMENbHBLU PEe3VIbmMam,

—  pewams 3a0a4u Ha 0BUNCEHUE NO peKe, PACCMAMPUBAsL PA3Hble CUCEMbL OMCYemd.

Harasignasi reomerpust

I'eomeTpuueckue purypni

— U3enexams, unmepnpemuposams u npeoopazo8uléams UHGOPMAYUIo 0 2eoMempuyeckux guaypax,
npeocmasieHHyI0 Ha YepmeHcax,

— uz00paxcams uzyuaemvle Queypvl 0m pyKu U ¢ HOMOUBIO KOMNLIOMEPHBIX UHCIPYMEHMOS.

I/I3Mepe}mﬂ U BBIYHMCJIEHUS
8bLINOIHAMb UBMEPEHUe ONUH, PACCMOSAHUU, GEIUYUH Y2108, C HOMOWDBIO UHCMPYMEHMO8 O
usMepenuti OUH U yenos;

—  BbIYUCTAMb NIOWAOU NPAMOY20TbHUKOB, KBAOPAMO8, 00beMbl NPAMOY20IbHbIX NAPALIENEenUNed0s,
Ky008.

B noeceonesnoit ycuznu u npu uzyueHuu Opy2ux npeomemos:

—  BBIYUCTAMb PACCMOAHUSL HA MECMHOCMU 8 CMAHOAPMHLIX CUMYAYUsax, HIoWaou Y4acmkos
NPAMOY20bHOU (hOpMbL, 00BbEMbL KOMHAM,

—  BBINONIHAMb Npocmeluiue NOCMPOEHUs HA MECMHOCIU, He0OX0O0UMble 8 PealbHOU HCUSHUL,

—  OYeHUusamv pasmepwvl PeailbHbIX 00bEKMO8 OKPYICAIOWe20 MUpA.

HcTopusi MaTeMaTUKHU

—  Xapaxmepuzogamov 6KIAO BbIOAIOWUXCA MAMEMAMUKO8 8 pAa3sumue MamemMamuku U UHbLX
Hay4HwlX od1acmel.

2.3.3 BeimyckHUK Hay4YuTcs B 7 - 9 kiaccax (17151 HCMOJIb30BAHKS B MIOBCEAHEBHOM KU3HHU U
o0ecrnieyeHNsI BO3MOKHOCTH YCIIEIIHOI'0 NPOA0JIAKEeHHs 00pa3oBaHusi Ha 0a30BOM YPOBHe)

JJIeMeHTbI TEOPHH MHOKECTB M MATEeMATH4Y€eCKOM JTOTUKH

— OmnepupoBaTh Ha 0a30BOM ypOBHe3 MNOHATUSAMHU: MHOKECTBO, JIEMEHT MHOXKECTBA, IIOJIMHOKECTBO,
MIPUHAJUIEKHOCTB;

— 33JaBaTh MHOXXECTBA MIEPEUHUCICHUEM UX 3JIEMEHTOB;

— HaxoJWTh MepeceueHne, 00beIMHEHUE, MOAMHOKECTBO B IPOCTEHIIINX CUTYALIHAX;

— OIepUpoBaTh HAa OA30BOM YpPOBHE MOHATHSAMU: OINpe/IeICHHEe, aKCHOMa, TEOPEMa, J1I0Ka3aTeIbCTBO;

— TPUBOJUTH IPUMEPBI U KOHTPIPUMEPHI JJIs1 MOATBEPKICHUS CBOUX BBICKA3bIBAHUU.

B noeceonesnoit scuznu u npu uzyueHuu Opyux npeomemaos:

— HCIOJIb30BaTh rpaduueckoe MpeJCTaBlIEHUE MHOXKECTB [yl OMHMCAHUSA DPEaJbHBIX MPOILIECCOB U
SIBJICHUH, TIPU PELLICHUH 3a/1a4 IPYrUX Y4eOHBIX MPEAMETOB.

Yucaa

— OmnepupoBaTh Ha 0a30BOM ypOBHE MOHATHIMH: HATYPaJIbHOE YHCIIO, 1IEJI0€ YHCII0, OOBIKHOBEHHAS
npoOb, jaecATUYHas JApoOb, CcMelIaHHas JpoOb, pPalMOHAIBHOE YHCIIO, apU(pMETHUYECKHIA
KBaJpPaTHBIN KOPEHB;

— HCIHOJIb30BaTh CBOMCTBA YKCEII U IIpaBuIia ICUCTBUM MPU BHIIIOJIHEHUH BbIUYMCICHUN;

— HCHOJIb30BaTh MPU3HAKU JEIUMOCTH HaA 2, 5, 3, 9, 10 npu BHINOJIHEHUH BBIYMCICHUN U PELICHUU
HECJIOKHBIX 3371a4;

—  BBINOJIHATh OKPYIVICHUE PALIMOHAJIBHBIX YMCEN B COOTBETCTBHUM C IPABUIIAMU;

— OLICHUBaTh 3HAYEHUE KBAIPATHOTO KOPHS U3 MOJIOKUTEIBHOTO 1EJIOT0 YUCIA;

— pacrno3HaBaTh PallMOHAJIbHBIE U HPPALMOHAIbHBIC YUCIIA;

— CpaBHMBATh YHUCIIA.

B noeceonesnoii scuznu u npu uzyuenuu Opy2ux npeomemaos:

— OLIGHUBATh PE3yIbTaThl BBIUUCICHUN NTPU PELIEHUN MTPAKTUYECKUX 33]1a4;

— BBINOJHATH CPABHEHUE YUCEN B PEATIbHBIX CUTYAIUSX;

3 o

3,[[6CB " [aJie€ — paCllO3HaBaTh KOHKPETHLIC ITPUMEPhI 06IIII/IX IMOHATHUHA TTO XapaKTCPHbIM IPHU3HAKaM, BBIIIOJIHATH
,I[eﬁCTBPI?I B COOTBCTCTBUM C OIPCACICHUCM U HpOCTeﬁHIPIMPI CBOMCTBaMU HOH?[THI;’I, KOHKPCETU3UPOBATh IMMIPUMEPaAMU O6IIII/I€
IIOHATUA.
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— COCTaBJIATb YHCJOBBIC BBIPAKEHUS MPU PEIICHUH NPAKTUYECKUX 3a]ad M 3a7ad U3 JPYrux
y4eOHBIX MPEIMETOB.

ToxnecTBeHHbIE IPe0Opa3oBaHUA

— BBINONHATE HECTOXKHBIE TMPEOOpa3oBaHUs ISl BBIYMCICHHUS 3HAYCHUW YHCIIOBBIX BBIPAKEHUH,
COJIep)KallluX CTENEHU C HATypaJbHBIM II0KA3aTeJIeM, CTENEHU C LEIbIM OTPHULATEIbHBIM
[I0Ka3aTeJeM;

— BBINOJHATh HECJIOXHBIE MPEoOpa30BaHMs LIENBIX BBIPAKEHUM: PacKpbIBaTh CKOOKH, MPUBOIUTH
MOoJOOHBIE CIaraeMele;

— HCHOJIb30BaTh (OPMYJbl COKPAIIEHHOTO YMHOXEHHUS (KBaJIpaT CYMMBI, KBaJpaT pa3HOCTH,
Pa3HOCTh KBAJPATOB) VISl YIPOIIEHUS BBIUYMCICHUIN 3HAYEHUN BBIPAKCHHIA,

— BBINIOJIHATh HECIOXKHBIC MPEOOpa3OBaHUs JAPOOHO-TMHEWHBIX BBIPAKCHHNA W BBIPAKCHHHA C
KBaJPaTHBIMUA KOPHSMH.

B noeceonesnoit scuznu u npu uzyueHuu Opy2ux npeomemaos:

— TOHHUMATh CMBICI 3alUCH YUCJIa B CTAaHAAPTHOM BHUJIE;

— OIepUpoBaTh HA OA30BOM YPOBHE MOHSATHEM «CTaHAAPTHAS 3aIMCh YHCIIaY.

YpaBHeHusI U HEPaBEHCTBA

— OmnepupoBaTh Ha 0a30BOM YpOBHE IOHSATUSMHU: PABEHCTBO, YHCIOBOE pPAaBEHCTBO, YpaBHEHUE,
KOpPEHb YypaBHEHHUS, pEIIEHHE YypaBHEHHUS, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO, pEIICHHE
HEpaBEHCTBA;

— TPOBEPSATH CIPABEUTMBOCTH YHCIOBBIX PABEHCTB U HEPABEHCTB;

— permiaTh JIMHEHHBIC HEPABEHCTBA M HECTIOKHBIC HEPABEHCTBA, CBOSIINECS K TMHEHHBIM;

— pemiaTh CUCTEMbI HECJIOKHBIX JTMHEHHBIX YPABHCHHH, HEPABCHCTB;

— TPOBEPSATH, ABIACTCS JIU JAHHOE YUCIIO PEIICHHEM YpaBHEHUS (HEPAaBEHCTBA),

— pemaTh KBaJpaTHBIE YpaBHEHUS 10 (popmysie KOpHEH KBaIpaTHOTO YpaBHEHUS,

— n300paxaTh PEIICHUs] HEPABEHCTB M MX CUCTEM Ha YHCIIOBOU MIPSIMOT.

B noeceoneenoit scuznu u npu uzyueHuu Opy2ux npeomemaos:

— COCTaBJIATh M peElIaTh JIMHEIHbIE YpaBHEHUS NpPU PEUICHUH 3a/ady, BO3ZHUKAIOIIUX B JIPYrHX
Y4eOHBIX MpeIMEeTax.

D yHKUUHA

— Haxoauts 3HaueHre QyHKIMH 110 3aJJaHHOMY 3HAUEHUIO apTyMEHTa;

— HaxXOJWTh 3HAUYEHHE apryMEHTa M0 3aJJaHHOMY 3Ha4€HHIO (YHKIIUU B HECTIOKHBIX CUTYALIUSX;

— ONpEeNeNATh MOJIO)KEHHE TOYKU MO €€ KOOpJAMHAaTaM, KOOPAMHATHI TOUKH MO €€ IMOJO0XKEHHIO Ha
KOOPJIUHATHOMU IJIOCKOCTH;

— 1o TrpaduKy HaxOOuThb OOJACTh ONpENENICHUs, MHOXECTBO 3HAUYCHUW, HYIU (QYHKIUH,
MIPOMEXYTKA 3HAKOTIOCTOSHCTBA, TMPOMEXKYTKH BO3pacTaHusi W yObIBaHMs, HauOoJIblIee HU
HauMeHblIIee 3HaueHus! QyHKIINH;

— CTpOuTh rpaduK JUHEHHON PYHKIINH;

— TpOBEpATh, SBJSETCS JU JaHHBIM rpaduk rpaduxom 3amaHHOM QyHKUMK (JIMHEHHOM,
KBaJIpaTUYHOM, 00paTHON MPOMOPLIUOHATILHOCTH);

— OmIpeneNaTh NpUOIMKEHHbIE 3HAUEHUSI KOOPAMHAT TOUKU MepeceueHus rpadukoB (HyHKIIHIA;

— omepupoBatb Ha 0a30BOM YpOBHE TMOHATHSIMH: TIOCJIEIOBATEILHOCTh, apupMeTHIecKas
Iporpeccusi, TeoMeTprudecKasi Iporpeccus;

— pemiaTh 3aJauyd Ha MPOTPECCUU, B KOTOPBIX OTBET MOXKET OBbITh MOJYYEH HEMOCPEICTBEHHBIM
nojicyeToM 6e3 mpuMeHeHus: GopMyi.

B noeceonesnoit scuznu u npu uzyueHuu opyzux npeomemos:

— HCIOJIb30BaTh TpaUKH pealbHBIX MPOIIECCOB M 3aBUCUMOCTEW IJis OMpeAeNieHUs MX CBOWCTB
(HanOonplliie W HaWMEHBIIME 3HAYEHUS, MPOMEXKYTKH BO3pacTaHWs W YObIBaHUS, 00JacTH
MOJIOKUTETBHBIX U OTPUIIATENIbHBIX 3HAUEHUH U T.11.);

— HCIOJIb30BaTh CBOWCTBA JMHEHHOW (YHKIMKU M ee TpaduK MpH pEIIeHWH 3a7ad M3 APYrux
y4eOHBIX MMPEAMETOB.

CraTucTHKA U Teopusi BepOSITHOCTEH

— HMeTp mpencTaBieHHE O CTATUCTUYECKUX XapaKTEPUCTUKAX, BEPOSTHOCTU CIY4alHOTO COOBITHS,
KOMOWHATOPHBIX 33/1a4ax;

— pemiaTth IpocTeiine KOMOMHATOPHBIE 3a/1a4l METOI0OM MPSIMOTO U OPTaHU30BaHHOTO 1epedopa;
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— TIPEICTaBJIATh NaHHBIC B BUJIE TAOIHII, qHarpamMm, rpadukos.;

— 4YuTaTh UH(OPMAIHIO, IPEACTABICHHYIO B BUJIE TaOJIHIIbI, TMArpaMMBl, Tpaduka;

— ONIPEIENATh OCHOBHBIE CTATUCTUYCCKHE XapaKTEPUCTUKN YHCIOBBIX HA0OPOB;

— OIICHHBATh BEPOSTHOCTH COOBITHS B IPOCTEHINNX CIydasiX;

— HWMETh IPEJCTABJICHNE O POJIM 3aKOHA OOJIBIITNX YHCET B MACCOBBIX SBIICHUSX.

B noeceonesnoii scuznu u npu uzyueHuu opy2ux npeomenos:

— OILICHUBATh KOJIMYECTBO BO3MOXHBIX BAPUAHTOB METOOM Iepedbopa;

— HMETh NPEJICTABIICHUE O POJIH MPAKTUIYECKU JOCTOBEPHBIX U MAJIOBEPOSITHBIX COOBITHIA;

— CpaBHHMBATh OCHOBHBIE CTATHUCTHMYECKHE XapaKTEPUCTUKH, TMOJYyYEHHBIE B IMPOILIECCE pEIICHUs
MPUKIIATHOM 3a71a41, U3YyUEHUSI PEATHbHOTO SIBJICHUS ;

— OILICHUBATh BEPOSITHOCTb PEATHHBIX COOBITHH U SIBJICHUI B HECIIOXKHBIX CUTYaIUsX.

TexcToBbBIE 327241

— Pemars HeClI0KHBIEC CIOKETHBIE 33]ITa4H Pa3HBIX TUIIOB HA BCE apu(METUUECKUE JICHCTBHUS;

— CTPOUTH MOJIETh YCJIOBHS 3a7au (B BUAE TaOJHUIIBI, CXEMbI, PUCYHKA UJIM YPAaBHEHHUs), B KOTOPOIt
JTAaHBI 3HAYEHUS ABYX U3 TPEX B3aMMOCBSI3aHHBIX BEJIMYUH, C IEJIbIO MIOMCKA PEIICHUS 3a/1a4H;

— OCYIIECTBJIAThH CIIOCOO MOMCKA PEIIeHUs 331a4, B KOTOPOM PacCYKJIEHUE CTPOUTCS OT YCIOBUS K
TpeOOBAHUIO UK OT TPEOOBAHUS K YCIOBHUIO;

— COCTaBJIATH IUIaH PEIICHHUS 3a/a4H;

— BBIJIEJISTH JTAIbI PEIICHUS 33/1a4H;

— HMHTEPIPETUPOBATh BBIYMUCIUTEIBHBIC PE3YNbTATHl B 33/lade, MCCIEI0BATh MOJYyYEHHOE PEIICHNe
3a/1auu;

— 3HaTh pa3U4He CKOPOCTEH 0OBEKTA B CTOSUEH BOJIE, MPOTUB TEYCHUS U 110 TEUCHUIO PEKU;

— permiaTh 3a/1a4d Ha HAXOXKJACHHUE YaCTH YKCJIa U YUCIIA 110 €r0 YacTH;

— pemaTh 3aJadd pa3HBIX TUIOB (HAa pabOTy, Ha TMOKYIKH, HAa ABWKEHHUE), CBA3BIBAIONIUX TPU
BEJIMYUHBI, BBIJICTATH OTH BETMYUHBI U OTHOIIECHUS MEXIY HUMU;

— HaXOJWTh MPOIEHT OT YUCJIA, YUCIIO MO MPOIEHTY OT HETr0, HAXOAUTh MPOIICHTHOE CHIDKCHHE WU
MIPOLICHTHOE MOBBIIIEHUE BETUYHHBI;

— peuiaTh HECJIOXKHBIE JIOTUYECKUE 33]Ja4l METOJIOM PacCyXICHUM.

B noeceonesnoit ycuznu u npu uzyueHuu Opy2ux npeomemos:

— BBIJBHUIaTh TUIOTE3bl O BO3MOXHBIX MPEICIbHBIX 3HAYCHHUSIX UCKOMBIX B 3a/1au€ BEJIMYUH (JeNaTh
MIPUKUJIKY).

I'eomeTpuueckne purypsbl

— OmnepupoBaTh Ha 6a30BOM YpOBHE NOHATUSMU F'€OMETPUUYECKUX DUTYD;

— U3BJIEKaThb MH(OPMALMIO O T€OMETpUYECKUX (UTrypax, MPEICTABICHHYIO Ha YepTeKax B SIBHOM
BU/JIE;

— TPUMEHSTH JJIs PelieHus 3a/1a4 TeoMeTpuueckue (hakThbl, €ClIM YCIOBUS UX IPUMEHEHUS 331aHbI B
SIBHOU (hopme;

— pelaTh 33aJa4d Ha HAXO0KJIEHUE T€OMETPUUECKHUX BEJIMYUH M0 00pa3iam Wid alrOpuTMam.

B noeceonesnoit scuznu u npu uzyueHuu Opy2ux npeomemos:

— HCIOJIb30BaTh CBOMCTBA T'€OMETPUYECKUX (DUTYp Ul PEIICHUS TUIIOBBIX 33J]la4, BOSHHUKAIOIINX B
CUTYaLUSIX MOBCETHEBHOM KM3HU, 3a7a4 MPAKTUUECKOTO COJIEPKAHUSL.

OTHOmIEeHNs

— OmnepupoBaTh Ha 06a30BOM ypOBHE MOHATUSMHU: PABEHCTBO (UTYp, paBHBbIE (UTyphl, PAaBEHCTBO
TPEYrOJbHUKOB, MAapaUIEIbHOCTh NPSIMBIX, HNEPHEHAUKYIIPHOCTh NPSIMBIX, VYIJbl MEXKIY
MPSIMBIMH, IEPIEHAUKYIISAP, HAKIOHHAS, IPOEKIIMSL.

B noeceonesnoit scuznu u npu usyuenHuu opyzux npeomemaos:

— HCMOJIb30BaTh OTHOIICHUS JJIsl PEIICHUS TPOCTENIITNX 3a/1a4, BO3HUKAIOIINX B pEalbHOM KU3HU.

HN3mepeHus u BbIYMCICHUSA

— BpINONHATH M3MEpEHUE AJUH, PACCTOSHUM, BEIUYMH YIJOB, C MOMOUIbIO HMHCTPYMEHTOB s
W3MEPEHUH IJIUH U YIJIOB;

— TpUMEHATh (HOpMyNbl TEpUMETpa, IUIOMATM W 00beMa, MJIOMAAM TOBEPXHOCTH OTIEIbHBIX
MHOTOTPaHHUKOB IPU BBIYHMCIICHUSIX, KOT/Ia BCE IaHHBIE UMEIOTCA B YCIIOBUU;

— TpuMeHsTh Teopemy lludaropa, 6a30Bbie TPUTOHOMETPUYECKHE COOTHOIICHUS MJIsi BBIUYMCICHUS
JUIMH, PACCTOSIHUM, IUIOLIAJEH B IPOCTEUIINX CAydasiX.
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B noeceonesnoii scuznu u npu uzyueHuu Opy2ux npeomenos:

— BBIYMCIATH PACCTOSHHSA Ha MECTHOCTM B CTaHJAPTHBIX CHUTYalMsX, IUIOIIAJU B IPOCTEUIINX
clly4asiX, IpUMEHSTh (GOPMYIIbI B IPOCTEHIINX CUTYallUsAX B TIOBCEIHEBHON KU3HU.

I'eomeTpuyeckne nocTpoeHus

— H3o00paxkaTh TUNOBBbIE IJIOCKUE (GHUTYpbl M (QUTYpHl B IMPOCTPAHCTBE OT PYKH U C TIOMOIIBIO
UHCTPYMEHTOB.

B noBcegHeBHOM KU3HM ¥ NIPH U3YYEeHUH APYTUX NPeIMeTOB:

—  BBIIOJIHATH IPOCTEHIINE TIOCTPOEHUS HA MECTHOCTH, HEOOXOAUMBbIE B pEaIbHOMN KU3HMU.

— T'eomerpuueckue npeodpasoBanus

— Ctpoutsb purypy, CAMMETPHYHYIO JaHHOU (PUTYpe OTHOCUTEIBHO OCH U TOYKH.

B noeceonesnoit ycuznu u npu uzyueHuu Opyux npeomemos:

— pacro3HaBaTh JBUKEHHE 0OBEKTOB B OKPYKAIOILIEM MHUPE;

— pacmo3HaBaTh CHMMETPUYHBIE (PUTYPHI B OKPY)KAIOIIEM MHPE.

BekTopbl 1 KOOPAUHATHI HA MJIOCKOCTH

— OmnepupoBaTh Ha 6a30BOM YpOBHE MOHSATHSAMH BEKTOpP, CyMMa BEKTOPOB, NMPOU3BEACHHUE BEKTOpa
Ha YMCJI0, KOOPJUHATHI Ha MJIOCKOCTH;

— ONIpeneNnaTh NPUOIMKEHHO KOOPANHATHI TOUKHU IO €€ U300pakKeHHIO Ha KOOPIAUHATHOMN INIOCKOCTH.

B noeceonesnoit ycuznu u npu uzyueHuu Opy2ux npeomemos:

— HCIOJIb30BAaTh BEKTOPHl /IS pELIEHUS MPOCTEUIIUX 3aJad Ha ONpeesieHUe CKOPOCTH
OTHOCHUTENILHOTO JIBH)KEHUS.

HcTropust MaTeMaTUKH

— OnuceIBaTh OT/AETIbHBIEC BBIAAIONINECS PE3YNIbTAThI, OJYYCHHBIE B XO€ Pa3BUTHS MaTEMaTHKHU KaK
HayKH;

— 3HATh NIPUMEPbl MATEMAaTUYECKUX OTKPHITHH U UX aBTOPOB, B CBSI3U C OTEYECTBEHHOIN M BCEMUPHOU
HCTOPHEN;

— IOHHMMATh POJIb MaTEeMAaTUKH B pa3Butuu Poccun.

Metoabl MAaTEMaTHKH

— BroiObupaTe noaxoadmuii U3y4eHHBIH METOJ AJSl pEelIeHHs] U3YYEHHBIX THUIIOB MaTeMaTHYEeCKHX
3a1ay;

— IlpuBoauTh MpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B OKPYXKAIOIIEH NEUCTBUTEIBHOCTH U
MIPOU3BEICHUSIX UCKYCCTBA.

2.3.4 BolnyCKHUK ROJIyUUm 803MOMNCHOCHb HaAyuumovca 6 7 - 9 Knaccax (014 obecneuenus
603MONCHOCHU YCREWHO20 RPOOOTIICEHUS 00PA306AHUA HA DA3060M U Y2TIYONIEHHOM YPOGHSX)

DJIeMeHTbI TEOPHH MHOKECTB M MAaTEeMATH4Y€eCKOM JTOTUKH

- Onepupoeamb4 NOHAMUAMU: ONpedeleHue, meopemd, AKCUOMA, MHONCECME0, XaApaKmepucmuKu
MHOJICECMBA,  dJIeMEeHm  MHOJICecmeda, nycmoe, KOHeuHoe U OeCKOHeuHOoe MHONCECMBO,
NOOMHONCECB0, NPUHAOTIEIHCHOCb, BKIIIOYEHUE, PABEHCIBO MHONCECE,

—  U300padicamv MHONCECMEA U OMHOUWEHUE MHOJICECE C NOMOWbIO KpY208 Diiiepa;

— onpeodensimv  NPUHAONIEHCHOCMb  DJIeMEHMA  MHOJNCeCmsy, 00beOUHeHUr) U  NepeceyeHuro
MHOICecCme;

— 3a0a8amb MHONICECMBO C NOMOWBIO NEPEUUCTeHUS DTIEMEHMO8, CLOBECHO20 ONUCAHUSL,

—  onepuposamv NOHAMUAMU. BbICKA3LIBAHUE, UCIIUHHOCTb U JIONCHOCMb 8bICKA3bIBAHUS, OMPULYAHUE
BbICKA3bIBAHUL, ONepayuu HAO0 BbICKA3LIGAHUSAMU. U, UIU, He, VCI0BHblE BbICKA3bIBAHUSI
(umnauxayuu);

—  cmpoums 8bICKA3bIGAHUS, OMPUYAHUS BbICKA3bIGAHULL.

B noeceonesnoii ycusnu u npu uzyueHuu opyux npeomemos:
- Ccmpoumb YyenodxKu yMOS’ClK/ZfOLleHZ/lZ:Z HA OCHOB€ UCNONb306AHUAL NPpABUTI IOCUKU,

4 .o
3,I[CCB " AaJie€ — 3HATb ONPCACIICHUC ITOHATHSA, YMCTb IMOACHATH €0 CMBICII, YMCTb UCIIOJIb30BATh MMOHATHE U €TI0 CBOUCTBA
Ipyu NpOBCACHUN paCC}’)K,I[CHHﬁ, J0Ka3aTeJIbCTB, PCHICHUU 3a1a4.
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ucnoibzoeamsb MHoOodCecmea, onepayuu ¢ MHoaIHcecmeamu, uUx 2paqbuuec1<0e npedcmaeﬂeHue ons
ONUCAHUS pedlbHblX npoyeccos u S6JIeHUlL.

Yucaa

Onepupoeams NOHAMUAMU: MHONCECBO HAMYPANbHLIX YUCET, MHONCECMB0 YeablX uucel,
MHOIHCECNBO PAYUOHATILHBIX YUCE], UPPAYUOHAIbHOE YUCTO, K8AOPAMHbIU KOPEHb, MHONCECMBO
0eliCeUMEeNbHbIX — YUcCell,  2eOMempudecKds  UHmMepnpemayus  HAMYpPaibHulX,  YeabiX,
PAYUOHATILHBIX, OCUCMBUMENbHBIX YUCE],

NOHUMAMb U 0O0BACHAMb CMBLCTL NOZUYUOHHOU 3ANUCU HAMYPATbHO20 YUCAA,

BbINOIHAMb BLIYUCTEHUSA, 8 MOM YUCTe C UCNOb308AHUEM NPUEMO8 PAYUOHATLHBIX GLIYUCTEHUL,
BbINOIHAMb OKPY2leHUe PAYUOHATbHBIX YUCeN ¢ 3A0aHHOU MOYHOCMbIO;

CPABHUBAMb PAYUOHATbHBIE U UPPAYUOHATbHBIE YUCIA,

npeocmasisimes payuoOHAIbHOE YUCTO 8 8UOe 0eCAMUYHOU Opoou

YNOpAOOUUBAMb YUCLA, 3ANUCAHHBIE 8 8UOE 0ObIKHOBEHHOU U 0eCAMUYHOU OpOoOU;

naxooums HO u HOK uucen u ucnonvzoeamo ux npu pewieHuu 3a0a.

B noeceonesnoit ycuznu u npu uzyueHuu Opy2ux npeomemaos:

NPUMEHSAMb NPABUNLA NPUOTUNCEHHBIX GLIYUCTEHUL NPU PEUeHUU NPAKMUYeCKUX 3a0ad U peuleHuu
3a0au Opyaux y4eOHvIX npeomemos,

BbINOIHAMb CPABHEHUE Pe3)IbMamos BbIYUCIeHU NPU peuleHuU NpaKmudeckux 3aoay, 8 mom
yucie NPUOIUIHCEHHBIX GbIYUUCTEHULL,

COCMABIAMb U OYEHUBAMb YUCTOBblE BbIPANCEHUS NPU PeuleHUul NPAKMUYecKux 3a0ay u 3a0ay u3
OpyeUx yueOHblX npeomMemos,

3anuceleamv U OKpYelamb YUCI08ble 3HAYEHUS PedabHblX GelUYUH C UCHONb30BAHUEM DA3HLIX
cucmem uzmepenus.

ToknecTBeHHBIE NPEOOPA30BAHUS

Onepuposams NOHAMUAMU CMENeHU ¢ HAMYPALbHbIM NOKA3ameneM, CMeneHu ¢ Yeabim
OMPUYAMeNbHbIM NOKA3Amenem,

BbINOIHAMbL  NPeoOPA308AHUS  YENbIX BbIPANCEHULl: Oelcmeusi ¢ OOHOYIeHAMU (CNoJiCeHue,
BbLUUMAHUE, YMHONCEHUE), OCUCMEUsL C MHOLOYICHAMU (CTLOJICEHUe, 8bIYUMAHIUe, YMHONCEHUE);
BbINOIHAMb PA3NONCEHUE MHOLOUIEHO8 HA MHONCUMENU OOHUM U3 CNOCODO08: BbIHECEeHUE 3d CKOOKY,
2PYINUPOBKA, UCNOb308AHUE (YOPMYIL COKDAUWEHHO2O YMHONCEHUS,

8b10€IAMb KBAOPAN CYyMMbl U PAZHOCIU OOHOUJICHOB,

PACKAA0bI8AMb HA MHOMCUMENU K8AOPAMHBINL  MPEXYJIeH,

BbINOIHAMb NPEOOPA30BAHUSL BLIPANCEHUL, COOEPACAWUX CIMENEHU C YEeTbLMU OMPUYAMETbHbIMU
NOKA3amensimMu, nepexooums Om 3anucu 8 ude CmeneHu ¢ YeavlM OmpuyameibHblM NOKa3ameiem
K 3anucu 6 suoe opoou,

BLINOJIHAMb ~ NPeoOPa308anusi  OPOOHO-PAYUOHATILHLIX — BLIPAJICEHUN.  COKpawjeHue Opoobel,
npusedeHue aneebpaudeckux opoobeti Kk 0Owemy 3HAMEeHaAmento, Cl0MiceHue, YMHONICEHUe, OelleHue
aneebpauveckux Opobetl, 8036edeHue aleedpauyeckol Opodou 6 HAMYPAIbHYIO U Yeyo
OMPUYAMENLHYIO CMENeHb,

BbINOIHAMb NPEOOPAZ0BAHUSL BLIPANCEHUL, COOEPAHCAUUX KBAOPAMHBLE KOPHUL,

8bINOIHAMb NPEOOPAZ0BAHUSL BLIPAICEHULL, COOEPAHCAUUX MOOY b,

8bL0EIAMb KBAOPAN CYMMbl WU PASHOCIU O8YUIEHA 8 GbIPAICECHUSIX, COOEPICAUSUX KBAOPAMHbBLE
KOPHU.

B noeceonesnoit yscuznu u npu uzyueHuu opyzux npeomemos:

BLINOTIHAMb NPE0OPA308AHUA U OCUCMEUSL C YUCLAMU, 3ANUCAHHBIMU 8 CMAHOAPTHOM 8UOe;
BLINONIHAMb NPEOOPA308AHUSL AN2EOPAULECKUX BbIPANCEHUU NPU peueHul 3a0ay Opyeux y4eOHbIx
npeomemos.

YpaBHeHUS U HEPABEHCTBA

Onepuposams noHAMUAMU: YPAGHEHUE, HEPABEHCMEBO, KOPEHb YPAGHEHUS, pelleHue HepaseHCcmaa,
PAasHOCUNbHBIE YPABHEHUs, 00acmb onpedenieHus ypasHenus (HepaseHcmed, Cucmemol YypagHeHull
UnU HepageHcms);
pewams JuHeliHble YPasHeHUs U YPAGHeHUs, C800UMble K TUHEUHbIM C NOMOWbIO MOHCOECMBEHHBIX
npeoopazoeanuli;
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pewams Keaopamuvle YPAGHEHUSA U YPAGHEHUs, CB00UMble K K8AOPAMHLIM C NOMOWbIO
MOACOECMEEHHBIX NPEOOPA308AHUI,
pewams OpoOHO-UHElIHble YPABHEHUSL,

pewams npocmeuuiue uppayuoHaIbHble YPasHeHus 6Uuodd ,/ f(x)=a,, /f (x) =, [g (%)

peuamsv ypasHeHus 8Uod X' =a ;

peuiams YpasHeHus CROCOOOM PA3NONCEHUSI HA MHONCUMENU U 3AMEHbL NEPEMEHHOIL,
UCNONb308AMb MEMOO UHMEPBALO8 OISl peUleHUs YeblX U OPOOHO-PAYUOHANbHBIX HEPABEHCNE,
peuiams JuHelnble YPasHeHUs U HepaseHCmed ¢ Napamempamu,

peuiamsb HeCl10J4CHble K8AOPamHble YPAGHEHUs. C NapaMempoM;

peulams HeC10J4CHbLe CUCEMbl TUHEUHbIX YPAGHEHUU C NaApaAMempamu,

peuams HeCl0ICHbIE YPABHEHUS 6 YEblX YUCLAX.

B noeceonesnoit ycuznu u npu uzyueHuu Opy2ux npeomemos:

COCMaesiams U peulams JUHeliHble U K8AOpamuvie YPAGHEHUS, YPAGHEHUs, K HUM C800Auuecs,
cucmembl TUHEUHbIX YPAGHEHULL, HEPABEHCME NPU peuleHul 3a0ay Opy2ux y4eOHbX npeomMemos;
BbINOIHAMb  OYEHKY HPABOON000OUs. Pe3yIbmamos, NOLYYAeMblX NPU peuleHul JUHEUHbIX U
K8AOPAMHBIX YPABHEHUU U CUCTeM JUHEUHbIX VPAGHEeHUU U HepageHcme Npu peulenuu 3a0ad
Opy2Ux yueOHblX npeomMemos,

8bIOUPAMb COOMBEMCMEYIOWUE YPABHEHUs, HEPABEHCMBA UIU UX CUCmeMbl Ol COCMAGIeHUs
Mamemamuyeckou Mooenu 3a0AHHOL PeanrbHOU CUMYayuu Uiy NPUKIA0HOU 3a0ayu;

yMemb UHMePNpemuposams NOJYYEHHbIL NPU PeeHUU YPAGHeHUs, HepageHCmed Ul CUCTIeMbl
pesyibmam 8 KOHmeKcme 3a0AHHOU PeanrbHOU CUMYayuu Uiy NPUKIAOHOU 3a0adu.

DyHKUUHA

Onepuposams noHAMUAMU. PYHKYUOHATLHAA 3A8UCUMOCTb, DYHKYUA, epadhuk ¢yHKyuU, cnocobbl
3a0aHuUsl (PYHKYUU, apeymeHm u 3HayeHue @YHKyuu, ooaacmv onpeoeieHus U MHOHCeCmEo
3Hauenuti YyuKyuu, Hyau QYHKYuY, npomMedsCymKu 3HaKonoCmMosIHCMed, MOHOMOHHOCMb (OYHKYUU,
YemHOCMb/HeUemHOCMb (DYHKYUU,

cmpoums  epaguxku  TUHEUHOU, K8aOpamuyHou @QYHKYUl, 00pamHol NPONOPYUOHATLHOCIU,

Kk

@dyHKyuu suoa: y:a+—b, y=~/X,Y= x/s X, y=|x| :
X+

Ha npumepe KeaopamuyHou QyuKyuu, Ucnoiv3osams npeodpazosanus epapura gynxyuu 'y = f(X)

ons nocmpoenus epagpuxoe gpynxyuii 'y = af (kx +b)+c;

COCMAsIsimsb YPAGHeHUs: NPIMOLU N0 3A0AHHBIM YCIOBUAM: NPOXOOswel yepe3 08e MOUKU C
3A0AHHBIMU KOOPOUHAMAMU, NPOX0OsWell uepe3 OAHHYI0 MOYKY U NAPALIENbHOU OAHHOU NPAMOTU,
uccne0o8ams GyHKYur no ee epapuxy;

HAXo0umov MHOJICECMB0 3HAYEHUL, HYIU, NPOMENCYMKU 3HAKONOCMOSHCMEA, MOHOMOHHOCMU
K8aopamu4Hou hyHKyuu,

onepuposama NOHAMUAMU: nocnedo8amenbHOCHb, apugpmemuueckast npoepeccusi,
2eoMempuyecKas npoepeccusi;

pewams 3a0ayu Ha apu@dMemudecKyto U 2eoMempuieckyro npocpeccuio.

B noeceonesnoit scuznu u npu uzyueHuu opyzux npeomemos:

ULTIOCMPUPOBAmMs ¢ NOMOWbIO  2PAuUKa pearvHylo  3a8UCUMOCHb ULU  NPOYecc No  Ux
XapakmepucmuKkam,
UCNOIb306aMb CEOUCMBA U 2PAPUK KEAOPAMUUHOU (QYHKYUU NpU peulenuu 3a0ad u3z opyaux
VueOHbIX NPpeOMemos.

TexcToBBICE 327291

Pewams npocmuvle u cnosicHvle 3a0ayu  pA3HLIX MUNOS, A MAKHCE 3A0AYU NOBbIULEHHOU
mpyoHocmu,

UCNONIb308AMb PA3HBIE KPAMKUE 3ANUCU KAK MOOeIU MEKCMO8 CIONCHBIX 3a0ad O/ NOCMPOEHUs.
NOUCKOBOUL CXeMbl U peulenus 3a0a4;

pasiuyams mMooenb MeKcma U Mooelb peuieHus 3a0ayu, KOHCMPYUpogamsv K OOHOU MoOoelu
peulenusi HeCONACHOU 3a0ayU pa3Hble MOOeIU MeKCma 3a0a4u,

17



3HaMb U NpUMeHAMb 00a cnocoba NOUcKa peweHus 3a0ay (om mpebo8aHusi K YCl08U0 U Om
VC08Us K MpeDOo8aHUI0);

MOO0enupo8ams paccyiHcoenus npu NOUCKe peuenus 3a0ay ¢ NOMOWbI0 2pagh-cxemol,

8b10€/IAMb IMANBL PEULeHUA 3A0a4U U COOEPIHCAHUE KaHCA020 IMAand,

yMemsb  ublOUPAMb ONMUMAIbHLIL Memo0 peulenus 3a0a4u U O0CO3HABAMb 6blOOp Memood,
paccmampusams paziuyHsvle Memoobl, HAX00UMb pa3Hble peuleHus 3a0auu, ecid 603MOHCHO,
AHATUUPOBAMb 3AMPYOHEHUSI NPU PEULeHUU 3A0aY,

8bINOIHAMb PA3IUYHbIE NPEoOPA308AHUSA NPEONONCEHHOU 3a0aUll, KOHCMPYUPOBAMb HOBbLE 3A0aAYU
U3 OAHHOMU, 8 MOM YUucie 0OpamHvle;

UHMEPNPEemupo8ams GbIYUCTUMENbHbLE PE3YIbMambl 8 3a0aue, UCCIe008ams NOJYUEHHOe PeuleHie
3a0aqu;

AHATU3UPOBAMb  BCEBOZMONCHbIE CUMYAYUU B3AUMHO20 PACHONIONCEHUsL 08YX 00bEKmos U
U3MeHeHUe UX XapaKmepucmuk npu COBMeCmHOM O8UNCEHUU (CKOPOCMb, 8peMs, pACCMOosHUue) npu
peweHuy 3a0a4 Ha O08udceHue 08YX 00bEeKMO8 KAK 6 O0OHOM, MAK U 6 NPOMUBONOIONCHBIX
HAanpasieHusx;

UCCe0068amMb  8CEBO3MOJCHbIE CUMYAYUU NpU  PeueHuu 3a0ay Ha O08UdceHue no peke,
PAccMampusams pazmvie CUCHEeMbl Omcyema,

pewams U 0DOCHOBLIBAMb CBO€ peuleHue 3a0ay (8vl0enamv MaAmeMamuyecKyro OCHO8Y) Ha
HAXoMHCOeHue 4acmu Yucia u Yucia no e20 4acmu Ha 0CHO8e KOHKPEMHO20 CMbICLa OpoOu;
pewams pazHooopashvie 3a0aiu «Ha Yacmuy,

0CO3HABAMb U OOBACHAMb UOCHMUYHOCMb 3a0aY PA3HBIX MUNOBG, CEA3bIBAIOUUX MPU BeTUYUHbL (HA
pabomy, Ha NOKYNKU, HA OBUdCEHUE), 8blOeNAMb MU GEIUUUHbI U OMHOWEHUS MeHCOy HUMU,
NPUMEHSIMb UX NPU PeuleHUuU 3a0ay, KOHCMPYUpoB8ams cOOCMEEeHHble 3a0a YKA3AHHbIX MUN08;
871a0emb OCHOBHbIMU MEMOOAMU PeUuleHUsl 3a0ay Ha CMeCU, CNa8bl, KOHYEHMPayuu,

pewams 3a0a4y Ha NPOYEeHmbl, 8 MOM YUCTe, CILOHCHblE NPOYEHMbl ¢ 000CHOBAHUEM, UCHOLb3YS
pasHvle cnocoowl;

pewams 1oeudecKue 3a0aiu pazHblMu Cnocooamu, 8 mom uucie, ¢ 08yms OIOKAMU U C Mpems.
OoKaAMU OAHHBIX C NOMOWbLIO MAOIUY,

pewams 3a0auu NO0 KOMOUHAMOpUKe U Meopuu 6eposIMHOCMEN HA OCHO8E UCNONb308AHUS
UZYYEHHBIX MeMO0008 U 000CHOBbIBAMb peuleHue;

Ppeuams HeCl0HCHbIe 3A0ayU N0 MaAMeMamuyeckol CmamucmuKe;

061a0emb  OCHOBHbIMU — MEMOOAMU  pPeWeHUsi  CIOJHCEMHbIX — 3a0au:  apugmemuyecKutl,
aneebpauveckuil, nepebop 6apuanmos, 2eoMempudecKull, epaguueckuil, NPUMEeHsIMb UX 8 HOBbIX
1O CPABHEHUIO C U3YYEHHbIMU CUMYAYUSIX.

B noeceonesnoit yscuznu u npu uzyuenuu opy2ux npeomemos:

gvldeNsimb NpU peuleHuu 3a0ay Xapaxkmepucmuky paccMampusaemoll 6 3aoaie cumyayuu,
OMIUYHbIE OM pealbHulX (me, Om KOMOpPbIX abCmpazupo8anucy), KOHCMPYUPOBAMb HOBble
cumyayuu ¢ yyemom OMux Xapakmepucmuxk, 6 HACMHOCMU, NpU peueHuu 3a0ay Ha
KOHYEeHmMpayuu, y4umvléams niomHoCmy 8euiecmasd,

peuiams U KOHCMPYUpo8ams 3a0a4u Had OCHO8e PACCMOMPEHUs PealbHbIX CUMYAYUll, 8 KOMopbvlx
He mpebyemcs MOYHbIL GbIYUCIUMETbHBLU Pe3YIbmam;

peuams 3a0a4u Ha 08UdNCEHUe NO peKe, PACCMAMPUBAs pa3Hble CUCeEMbl OmMcYemd.

CraTuCTHKA U Teopusi BepOSTHOCTEH

Onepuposams noHAMUAMU: CMOAIOYAMblE U KPY208ble OUACPAMMbL, MAOIUYbl OAHHBIX, CPEOHee
apugmemuueckoe, mMeouana, HauboIvbulee U HauMeHbUlee 3HAYeHUs 8bLOOPKU, PA3MAX 8blOOPKU,
oucnepcust u CmaHOapmuoe OMKIOHEHUe, CLYYAUHASL USMEHUUBOCHIb,

uzenexamov uHOpMayuro, npeocmasieHHyo 8 mabauyax, Ha OUuazpammax, epaguxax;
cocmaensmes mabauysl, CMpoOUms OUACPAMMbL U SPAPUKU HA OCHOBE OAHHBIX,

onepuposamv NOHAMUAMU: (PAKMOPUAN HUCTA, NEPECMAHOBKU U COYEMAaHUsl, MpeyeoibHUK
Tlackans;

NPUMEHSIMb NPABUILO NPOUIBEOCHUS NPU PEUeHUU KOMOUHAMOPHBIX 3A0al,

ONepupoBamb NOHAMUAMU: CAVUAUHBIL ONbIM, CIYYAUHBLLIL GbIOOD, UCNbIMAHUE, JJeMEeHMAaPHOe
cayyaiinoe cobvimue (Ucxo0), Klaccuweckoe onpeoenenue 8eposmHOCU CLYYAUHO20 COObIMUsL,
onepayuu Hao Cry4auHbIMU COOLIMUAMU,
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—  npeocmasnsims UHGOPMAyUIO ¢ NOMOWBIO Kpy2os Dinepa,
—  pewams 3a0a4u HA 8bIYUCTEHUE BEPOSMHOCIIU C NOOCUEMOM KOIUYeCMEd 6APUAHMOE C NOMOUbIO
KOMOUHAMOPUKU.

B noeceonesnoii scuznu u npu uzyueHuu opy2ux npeomenos:

—  u361eKamv, UHMEPNPEemupo8ams U npeodpazoevieams UHDOPMAayUuo, NPeoCcmasieHHylo 6
mabauyax, Ha OUaAzpamMmax, spagurax, oOmpaxscaruyro ceoUCmMea U XapaKmepucmuku peaibHbiX
npoyecco8 u A6NeHUlL;

— onpeodenimv cmamucmuiecKue Xapakmepucmuku 6bl00poK no mabauyam, Ouacpammam,
epagukram, 8bINOIHAMb CPABHEHUE 8 3ABUCUMOCIU OM YelU peuleHUs 3a0ayu;

—  OYeHUusamv 8ePOMHOCIb PEalbHbIX COOLIMULL U ABNEHU.

I'eomeTpuueckue Gpurypoi

—  Onepupogamov NOHAMUAMU 2€0MEMPUYECKUX Puyp;

—  u3BIeKamv, UHMEPNPEMUPOBAMsb U NPeodPa308blI8ams UHGopMayuio 0 2eomempudeckux uaypax,
npeoCmasieHHyI0 Ha YepmeHcax,

—  NpuUMeHAmMb 2eomempuieckue Qakmol Oni peuleHus 3a0ay, 6 MOM YUcie, Npeononazarujux
HEeCKONbKO WA208 peteHus;

—  gopmyruposame 6 npocmeriuiux CIy4asax ceoUCMed U NPUHAKU Quayp;

—  00Ka3bl8amb 2eoMempuiecKue YmeepicoeHus,

—  81ademsv cmaHoapmuol  Kiaccughuxayueri nIoOCKUX  ¢hueyp (mpey2onbHuUKo8 u
Yyemovipexy20/bHUKOB).

B noeceonesnoit scuznu u npu uzyueHuu Opyux npeomemaos:

—  UCNONIb308AMb CEOUCMBA 2eOMEeMPUIecKUx ueyp OJisl peuleHus: 3a0ay NPaKmuiecko20 xapakmepa
U 3a0ay U3 CMENCHBIX OUCYUNTIUH.

OTHOmEeHust

— Onepupogamsv HOHAMUAMU. pPABEHCMB0O Quyp, pasuvie Gueypsl, pPAGEHCMBO MPeEY2OIbHUKOS,
napannieibHoCms — NPAMbLX,  NEPNeHOUKVIAPHOCMb — NPAMbIX,  Yeabl — MedxHcoy  NPAMbIMU,
NepneHOUuKyIap, HAKIOHHAS, NpoeKyus, noooodue ¢ueyp, nodobuvie ¢ueypsvl, NOOOOHLIE
Mpey2oIbHUKU

— npumeHnamv meopemy Daneca u meopemy o nNpONOPYUOHANLHBIX OMPE3KAX NPU peleHUul 3a0auy,

—  Xapakxmepuzo8ambs 63aUMHOE PACNOJIONHCEHUE NPAMOU U OKPYIHCHOCMU, 08X OKPYIHCHOCHEU.

B noeceonesnoit ycuznu u npu uzyuenuu opy2ux npeomemos:

—  UCNONIb308aMb OMHOWEHUS OJIs peuleHUs 3a0a, 03HUKAIOUUX 8 PeaTlbHOU JHCUSHU.

N3mepenusi u BbIYMCIEHUS

—  Onepuposamv npeocmasienusimu o0 ONuUHe, NIoWaou, odveme Kax eeruuunamu. llpumensmo
meopemy Illughacopa, chopmynvt niowaou, obvema npu peuweHuu MHO20WA208bIX 3A0ay, 8
KOMOpbIX He 6ce OaHHble NpedCmasiensl SIBHO, a mpebdylom GblYUCIeHUll, Onepuposams Oojee
WUPOKUM  KOTUYECMBOM (OpMYL ONUHbL, NIOWAOU, 00beMd, BbIYUCIAMb XAPAKMEPUCMUKU
KomMOuHayuti ¢ueyp (OKpyscHocmell U MHO20Y20NbHUKO8) GbIYUCHAMb PACCMOSHUS  MedHcOy
Queypamu, npumeHams mpucoHoMempuyeckue Gopmynvl Ona GblYUCIeHUNl 8 00Jlee CILONCHBIX
CIYuasx, npoeooUmMs 8bIUUCIeHUs. HA OCHOBE PABHOBEIUKOCMU U PABHOCOCMABIEHHOCU;

—  NpPOBOOUMb NPOCMble BbIYUCTEHUS HA 00BEMHBIX Menax,

—  opmyruposams 3a0auu Ha 8blYUCIEHUE ONIUH, NAOWAOEU U 00BLEMOB U PEUamb UX.

B noeceonesnoit scuznu u npu uzyueHuu opyzux npeomemos:

—  NPOBOOUMD BbIYUCTIEHUSL HA MECIHOCMIU,

—  npumeHAmb DOPMYNbl NPU BLIYUCIEHUAX 8 CMEICHBIX YYeOHbIX npeomemax, 6 OKpycarouell
oeticmeumenbHOCmu.

I'eomeTpnuyeckue NoCTpoeHus

— Hzobpasicams ceomempuyeckue ghucypvl N0 meKcmosomy U CUMBOILbHOMY ONUCAHUIO;

—  €80000HO ONEpuUpo8amMb YePMeHCHLIMU UHCTPYMEHMAMU 8 HECTONCHBIX CVUAsX,

—  BBINONIHAMb NOCMPOEHUST MPEY2ONbHUKOS8, NPUMEHAMb OmOoelbHble Memoobl NOCHMPOEHUl
YUpKYIem U TUHelKol U nPo8ooums npocmenuiue UCCie008aHusl YUCLA peuleHull;
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— uzobpaxcamv munosvie NIOCKUe @Queypvl U 00veMHble mela ¢ NOMOWbIO NPOCMEUUUx
KOMNbIOMEPHBIX UHCIMPYMEHMOS.

B noeceonesnoii scuznu u npu uzyueHuu opy2ux npeomenos:

—  BbINONHAMb NpOCMeluue NOCMPOEHUsL HA MECIMHOCMU, He0OX0OUMbLE 8 PEealbHOU HCUSHU,

—  OYeHUusamv pasmepuvl peaibHbIX 00bEKMOE8 OKPYICAIOWEe20 MUpa.

IIpeoGpazoBanus

— Onepuposamv nousmuem O8UdCEHUs U NPeodpa308anus Noooous, 61aoemv npuemamu
nocmpoenus @ueyp ¢ UCNOIb308AHUEM OBUNCEHULl U NPeodpa308anull noooodus, NPUMEHAMb
NOJYYeHHble 3HAHUS U ONbIM NOCMPOEHUU 8 CMENCHbIX NpeoMemax U 6 pPeanbHblX CUMYayusx
OKpYHCaroOue2o Mupa,

— cmpoums pueypy, noooOHYI0 OAHHOU, NOAL308AMBC CEOUCMBAMU NOO0OUs 01 0O0CHOBAHUS
ceoticms ueyp;

—  NPUMEHAMb CEOUCMBA O8UNCEHUIL OJisl NPOBEOCHUsL NPOCMEUWUX 000CHOBANUIL CBOUCME hucyp.

B noeceonesnoit ycuznu u npu uzyueHuu Opyux npeomemos:

—  NPUMEHAMb C8OUCMBA OBUNCEHULL U NPUMEHAMb NOO00OUE O NOCMPOEHULL U 8bIYUCTEHULL.

BekTopbl 1 KOOPAUHATHI HA MJIOCKOCTH

— Onepupogamov NOHAMUAMU 6E€KMOp, CYMMA, PA3HOCMb BEKMOPO8, NPOU3BEOEHUEe BeKmopd HaA
YUC0, Y201 MeHCOy 8EKMOPAMU, CKANAPHOE NPOU3BEOeHUEe eKMOPO8, KOOPOUHAMbL HA NIOCKOCMU,
KOOpOUHAamul 6eKmopa,

—  BBINONHAMbL OCUCMBUsL HAO BEKMOpaMu (ClOJceHue, Gbluumanue, YMHOMCEHUe HA YUCTO),
8LIYUCTAMY  CKATISIPHOE Npou3eedeHue, onpedeisims 6 NPOCMeUwux Cay4asax y2oil MeHcoy
BEKMOPAMU, BbINOIHAMb PA3NONCEHUE GEKMOpa HA COCMABAAuWUe, NPUMEHAMb NOJYYEHHble
3HaHus 6 @u3uKe, NONL308AMbCA (HOPMYNIOU BLIYUCIEHUS DACCMOAHUSL MeNHCOY MOYKAMU NO
U38ECMHBIM KOOPOUHAMAM, UCNOIb308AMb YPASHEHUsL pu2yp O peuleHus 3a0ay;

—  NPUMEHAMb 8eKMOPbl U KOOPOUHAMbL OISl peUleHUsl 2e0MempUudeckux 3a0ay Ha 8bluucieHue OIuH,
yenos.

B noeceonesnoit scuznu u npu uzyueHuu Opy2ux npeomemos:

—  UCNOb308AMb NOHAMUS 8EKMOPO8 U KOOPOUHam Ol peueHus 3a0ay no ¢gusuxe, ceocpaguu u
Opyeum yueOHbIM npeomMema.

HcTropust MaTeMaTUKH

—  Xapaxmepuzogamov 6KIAO BbIOAIOWUXCA MAMEMAMUKO8 8 pAa3sumue MamemMamuku U UHbLX
HayuHwlx obracmet;

—  NOHUMamb poib Mamemamuxu 6 passumuu Poccuu.

Metoabl MATEMaTHKH

— Hcnonwv3ys uzyuenHvle Memoobl, Npo8oOUmMs 00KA3AMeNbCME0, 8bINOIHAMb ONPOSeEPIICEeHUE;,

—  8blOUpamMb U3YYeHHbIe MemOoObl U UX KOMOUHAYUY Ol peuleHUs MAmeMamuyecKux 3a0ay,

—  UCNONIb308aAMb Mamemamuyeckue 3HAHUs Ol ONUCAHUSL 3AKOHOMepHOCmell 6 OKpydcarowel
oeticmaumenbHOCmuy U NPoU38e0eHUsAX UCKYCCMBa,

—  npuMeHAmb npocmeluiue npocPamMMHble CPeOCmed U 3JIeKMPOHHO-KOMMYHUKAYUOHHbBIE CUCTIEeMbl
npu peuleHuu Mamemamu4eckux 3a0adu.

2.3.5 BolnycKHUK noayuum 603moxucHocmy Hayuumasca 6 7 - 9 Knaccax onsa ycneuHoz2o
nPoOoNIICEHUA 00PA308AHUA HA Y2T1YONEHHOM YPOBHE

DJieMeHThI TEOPHH MHOKECTB U MAaTeMATH4Y€eCKOM JTOTUKH

— CB000aHO OHepI/IPOBaTBS MNOHSATUSMU: MHOMXECTBO, XapaKTEPUCTUKH MHOXKECTBA, 3JIEMEHT
MHOKECTBa, MyCTO€, KOHEYHOE U OECKOHEYHOE MHOYKECTBO, IMOJMHOXECTBO, MPUHAJIEKHOCTD,
BKJIIOUEHUE, PABEHCTBO MHOYKECTB, CIIOCOOBI 3aJJaHIEe MHOXKECTBA;

— 3aJaBaTh MHOXKECTBa pa3HBIMU CIOco0aMu;

— TPOBEPATH BHIIIOJIHEHUE XapaKTEPUCTUUECKOTO CBOMCTBA MHOKECTBA;

5 o

SHGCL " [aJie€ — 3HATb ONPCACIICHUC TOHATHA, 3HATh U YMCTbh JOKA3bIBATh CBOMCTBA (HpI/ISHaKI/I, €CJIN OHU eCTL) IIOHATHA,
XapaKTEPU30BaTh CBA3U C APYIMMU HNOHATUAMU, MPCACTABIIAAL OAHO MOHATHUC KAK YaCTh HEJIOCTHOIO KOMILICKCA,
HCIOJIH30BATh IIOHSATHE U €r0 CBOMCTBA Ipyu IpOBCACHUN paCCY)K,ZIeHPIfI, JAOKa34aTeJIbCTB, PCIICHNUH 3a/1a4.
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CBOOOJHO OIEPUPOBATH TMOHSATHUSMU: BBICKA3bIBAHHE, WCTUHHOCTh U JIO)KHOCTH BBICKA3bIBAHUS,
CJIIOKHBIE M TMPOCTbIE BBICKA3BIBAHUS, OTPHUI[AHUE BBICKA3BIBAHWM; HCTUHHOCTh U JIO)KHOCTD
YTBEPXKJICHUSI U €ro OTpPUIIAHMsI, ONEpAllMU HaJl BBICKA3bIBAHUSIMU: W, WJIH, HE; YCIOBHBIEC
BBICKa3bIBaHUS (MMILTUKALINH);

CTPOUTH BBICKA3bIBAHUS C UCTIOJIH30BAHUEM 3aKOHOB aNTeOphl BHICKA3bIBAaHHIA.

B noeceonesnoii scuznu u npu uzyueHuu opy2ux npeomenos:

CTPOUTH PACCYKJAEHUS HA OCHOBE UCIIOJIb30BAHUS IIPABUII JIOTUKU;
WCIOJIb30BaTh MHOXKECTBA, OINEPAalMM C MHOKECTBAMH, MX rpaduyeckoe MpencTaBlieHUE s
ONMCAHUS PEAJIbHBIX MPOLIECCOB U SIBJICHUM, IPU PELLICHUU 3a7a4 APYrUX y4eOHBIX MPEIMETOB.

Yucaa

CB0OOOTHO OMIEPUPOBATH MOHATUSIMU: HATYPATHLHOE YUCIIO, MHOXKECTBO HATYpPAIbHBIX YUCEII, IS0
YHCII0, MHOXECTBO IIEIBIX YHCEN, OOBIKHOBEHHAS IPOOb, MECATHYHAS IPOOb, CMEIIAaHHOE YHMCIIO,
palMOHAIIBHOE YHUCIO0, MHOXECTBO PAlUMOHAIBHBIX 4YHUCEJ, HPPALHOHAIBHOE YHUCIO, KOPEHb
CTENEHU N, JCUCTBUTEIHHOE YHUCIO, MHOXKECTBO JCHCTBUTEIBHBIX YHCEN, TeOMETpUYecKas
HMHTEpIpETAIUs HaTypaJIbHBIX, IENBIX, PAIIMOHATBHBIX, IE€UCTBUTEILHBIX YUCET,

MMOHUMATh U OOBSCHATH PA3HUIY MEXIY IMO3UIIMOHHOW W HETMO3UIIMOHHOW CHUCTEMaMU 3alliCH
YUCETT;

MEPEBOIUTH YHCIIa U3 OJTHOW CUCTEMBI 3alUCH (CUCTEMbI CUYUCIICHHS) B IPYTYIO;

JIOKa3bIBaTh M MCIOJIb30BaTh NpU3HAKU nenumoctu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11 cymmsl u
MIPOM3BEICHUSI YUCETT TIPU BBHITTOJTHEHUH BBIUMCIICHUHN U PEIICHNUH 3a/1a4;

BBITIOJTHATH OKPYTJICHUE PAIMOHATBHBIX U UPPAIMOHATBHBIX YHCEIT C 3aIaHHON TOUYHOCTHIO;
CpaBHUBATH JICHCTBUTEIIbHBIC YHCIIa PA3HBIMHU CIIOCO0AMU;

YIOPSIIOYMBATh YHUCIIA, 3alUCaHHbIE B BHUJE OOBIKHOBEHHOW W JCCATHYHOW JpoOH, dYHMCa,
3amMcaHHbIe C UCTIOJb30BaHUEM apu(PMETHIECKOTO KBAJIPaTHOTO KOPHS, KOPHEH CTENeHu OOJbIIe
2;

Haxoauth HOJI u HOK umcen pazHbiMu crioco0aMu U UCTIOIB30BaTh WX MPU PEIICHUH 337124,
BBITIOJIHATH BBIYMCIICHUS U MPe0Opa30BaHUs BHIPAKEHUH, COIEpKALIUX IeHCTBUTENbHbBIE YHCTa, B
TOM YHCJIE€ KOPHU HAaTypalbHBIX CTEIEHEN.

B noeceonesnoit ycuznu u npu uzyueHuu Opy2ux npeomemos:

BBITIOJIHATE M OOBSICHATH PE3yAbTaThl CPABHEHHS PE3YJIbTaTOB BBIYHUCICHUNA MPH PEIICHUU
MPAKTUYECKUX 3a]la4, B TOM YHWCJe MPUOIMKEHHBIX BBIYMCICHUN, UCTOJB3YSI pa3HbIE CIOCOObI
CpaBHECHUM;

3aMuchIBaTh, CPAaBHUBAThH, OKPYIJIATH YHCIOBBIC JaHHBIE PEAbHBIX BEIMYUH C HCIOJIb30BAHUEM
Pa3HbIX CUCTEM U3MEPEHUS;

COCTaBIIAITh W OILIGHUBATh pA3HBIMU CIOCOOAMU YHCIIOBBIE BBIPAKEHUS TMPH  PELICHUH
MPAKTUYECKUX 3aa4 U 3a]a4 U3 IPYTux y4eOHBIX MPEeIMETOB.

ToxnecTBeHHbIE Pe0OPA30BAHUSA

CB00OJHO ONIEPHPOBATH MOHATHIMH CTEIICHH C IIEJIBIM U IPOOHBIM [TOKa3aTeleM;

BBIMOJTHSATH JI0KA3aTeIbCTBO CBOMCTB CTEIICHHU C IEJBIMU U JAPOOHBIMU MMOKA3ATEISIMH;
OMEPUPOBATh MOHATHSIMHU «OIHOUWIECH», «MHOTOWICH», «MHOTOWIEH C OJHOW IMEePEMEHHO»,
«MHOTOYICH C HECKOJIbKUMH MTEPEMEHHBIMU», KOI(DPHUIIUEHTHI MHOTOUWICHA, «CTaHIapTHAs 3aIUCh
MHOTOYJICHA», CTEMEeHb OJHOYWICHA U MHOTOYICHA,;

CBOOOJIHO BJIaJ€Th MPUEMaMH IPE0OPa30BaHUSI LIEIBIX U IPOOHO-PAIHOHABHBIX BBIPAXKCHUIA,
BBIMOJIHATh PA3JIOKEHUE MHOTOYWICHOB HAa MHOXKHTEIU PAa3sHBIMH CIIOCOOAMHM, C MCIIOJIb30BAHHEM
KOMOUWHAIIMI Pa3IMYHbIX TIPUEMOB;

UCIOJB30BaTh Teopemy Buera um Teopemy, oOpatHyro Teopeme Buera, i moucka KOpHEH
KBaJ[paTHOTO TpEX4WICHa W JUIsl PEUICHHs 3ajad, B TOM YHUCIIE 3a/1a4 C MapaMeTpaMu Ha OCHOBE
KBaJIpaTHOTO TPEX4JICHA,

BBITIOJTHATS JICJICHUE MHOTOYJICHa HA MHOTOUJICH C OCTaTKOM;

JI0Ka3bIBaTh CBOMCTBA KBaIPAaTHBIX KOPHEH M KOPHEH cTeneHw N,

BBITIOJTHATH TIPE00pa30BaHMsl BEIPAKCHUH, COJIEpKAIIUX KBaIpaTHbIC KOPHH, KOPHU CTEIICHH N;
CBOOOJTHO OTIEPUPOBATH TIOHATHIMH «TOXJIECCTBO», «TOXJJIESCTBO HA MHOXKECTBEY», «TOXKJICCTBCHHOEC
npeoOpa3oBaHUEey;
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BBITIOJIHATE Pa3IMUHbIEC TPe0Opa30BaHMs BEIPAKEHUN, COACPIKAIIMX MOTYIIH. (\/ o )2 = o

B noeceonesnoii scuznu u npu uzyueHuu opy2ux npeomenos:

BBIMIOJIHATE ~ NpeoOpa3oBaHMst W JEHCTBUA C OYKBEHHBIMH BBIPQKEHUSMH, YHCIIOBBIC
KOA(PHUIIMEHTH KOTOPBIX 3aIIMCAHBI B CTAHJAPTHOM BHJIE;

BBITOJIHATE MIPE00pa30BaHUsl PAllMOHAIBHBIX BBIPAXKEHUH MPU PEIICHUH 3a1ad IPYTruxX y4eOHBIX
MPEAMETOB;

BBITIOJIHATH MTPOBEPKY MPaBAONOA00Us (PU3HUECKIX M XUMUYECKUX (POPMYII Ha OCHOBE CPaBHEHUS
pa3sMEpHOCTEN U BaJIEHTHOCTEM.

YPaBHeHHH N HEPABCHCTBA

CB00OHO OmMEepUpPOBAaTh MOHATHUSMH: YpaBHEHHE, HEPABEHCTBO, PABHOCHIIbHBIC YpPAaBHEHHS W
HEpPAaBEHCTBAa, YypaBHEHUE, SBISIOLIEECS CIEJACTBUEM JIpyrOoro YpaBHEHMs, YpaBHEHUS,
PaBHOCHIIbHBIE HA MHOKECTBE, PABHOCHIIBHBIE MPEOOpa30BaHMs yPABHEHUH;

pelaTh pa3Hble BUbl YPAaBHEHUN U HEPABEHCTB U UX CUCTEM, B TOM YHCII€ HEKOTOPhIE YpaBHEHHUS
3 u 4 creneneil, IPOOHO-pallMOHANBHBIE U HPPALMOHAIIBHBIE;

3HaTh TeOpeMy Buera a1 ypaBHEHUN CTENEHHU BBIIIE BTOPOH;

MMOHUMAaTh CMBICI TEOPEM O PAaBHOCWIBHBIX U HEPAaBHOCWJIBHBIX IIPEOOpPa30BaHUSAX YpPaBHEHUH U
YMETb UX JI0Ka3bIBaTh;

BJIJIETh Pa3HbIMM METOJIaMU DPELIEHHUS YpaBHEHMH, HEPABEHCTB U UX CUCTEM, YMETh BBIOMpATH
METO/1 pelleHusI 1 000CHOBBIBATH CBOM BBIOOD;

HCIO0JIb30BAaTh METOJ MHTEPBAJIOB /ISl PEIICHUs HEPABEHCTB, B TOM YHCIIE IPOOHO-palliOHATIBHBIX
Y BKJIFOYAIOIINX B ce0sl UppallMOHAJIbHBIE BHIPAKEHUS;

pematy anreOpanyeckue YpaBHEHHS M HEpPAaBEHCTBA M HMX CHCTEMbl C TapaMeTpaMu
anredpanvyeckuM U rpa@uueckuM MeToaMu;

BJIIETh Pa3HbIMHU METO/IaMU JI0Ka3aTebCTBA HEPABEHCTB;

pelaTh ypaBHEHUS B LENbIX YHCIaX;

n300pakaTh MHOXECTBA Ha IIJIOCKOCTH, 3aJaBacMble YypPABHEHUSMH, HEPAaBEHCTBAMU U HX
CHUCTEMAaMH.

B noeceonesnoit ycuznu u npu uzyuenuu Opy2ux npeomemos:

COCTaBJIATh W pEIIaTh ypaBHEHWS, HEPABEHCTBA, MX CHCTEMBbI INPH PEIICHHH 3a1ad APYrux
Y4€OHBIX MPEIMETOB;

BBITIOJTHATE OIICHKY TIPaBIOIOJ00UsT pe3ylIbTaTOB, MOJTYYaeMbIX TPU PEIICHHH Pa3IHIHBIX
YpaBHEHHIA, HEPABEHCTB U MX CHCTEM IPH PEIICHUH 33]1a4 IPYTUX YYCOHBIX IPEIMETOB;
COCTaBJIATh W pEIIaTh YPaBHECHWS W HEPABEHCTBA C IapaMeTpaMH IpH PEIICHHH 3aj1ad JPYrux
Y4eOHBIX TIPEMETOB;

COCTaBJIATh YpaBHEHUE, HEPABEHCTBO WJIM WX CHUCTEMY, OIHCHIBAIONINE PEATHbHYIO CHTYAIUI0 WA
MPUKIIAJHYIO 3a]1a4y, HHTEPIPETUPOBATH MOJyYCHHBIC PE3YyIIbTATHI.

D yHKUUHA

CB000IHO OTIEpPUPOBATH MOHSATHUSIMH: 3aBUCUMOCTh, (DYHKIIMOHAIIbHASI 3aBUCUMOCTh, 3aBHCUMAs U
HE3aBUCUMasl TEePEMEHHbIC, (QYHKIUS, CIIOCOObI 3aqaHus (YHKIMHM, apryMEHT W 3HA4YCHUE
GbyHKIMHU, 001aCTh ONPE/ICICHUs U MHOKECTBO 3HAYCHHS (DYHKIIUH, HYIA QYHKIIUH, TIPOMEIKYTKH
3HAKOIMOCTOSIHCTBA, MOHOTOHHOCTh ~ (DYHKIIMM, HauOOJbIleE W HAWMEHBIIEEC 3HAYCHUS,
YETHOCTH/HEUYETHOCTh (DYHKIUU, MEPUOTUYHOCTh (PYHKUUHU, Tpaduk (YHKIHH, BEPTHUKAIbHAsi,
TOPU30HTAJIbHAS, HAKIIOHHASI ACUMITTOTHI; rpaduK 3aBUCUMOCTH, HE SIBJISIOLICHCS (QyHKINEH,

crpouth rpadukud (QYHKIMNA: JTUHEHHOH, KBAJAPATUYHOH, APOOHO-TMHEWHOW, CTCIICHHOW IpH

pa3HbIX 3HAYCHUAX NT0Ka3aTels CTeNeHn, Y = |X| ;

UCIIOJIb30BaTh TNpeobpasoBanus rpapuka QyHKuun y = f (X) I NOCTPOEHHst TpaduKOB
Gynxkuuit y = af (kx+b)+c;

aHaJIM3UPOBaTh CBOICTBA (GYHKIMI U BUJ rpaduKa B 3aBUCIMOCTH OT TapaMETPOB;

cBOOOJIHO ONEpPHPOBATH MOHATHSIMM: IOCIEI0BATEIbHOCTh, OTPAHUYEHHAsS MOCIIEA0BATEIbHOCTD,
MOHOTOHHO BO3pacTaroliasi WK yObIBaroIas MOCIe0BaTEIbHOCTD, MPeJiell MOCIIeA0BaTEILHOCTH,

apu¢meTHyecKkass TpOTpeccusi, TI'eOMETPUYEcKas MPOTrpeccus, XapaKTepUCTUUYECKOE CBONCTBO
apu(pMETHYECKOW U TEOMETPUUECKOI MPOrpeccuH;
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MCIOJb30BATh METOJ] MATEMaTHUECKOW MHIAYKIIMH ISl BBIBOJIA (hOPMYIL, TOKA3aTEeIbCTBA PAaBEHCTB
U HEPABEHCTB, PELICHUS 3a/1a4 Ha IeJIUMMOCTD;

HCCIIEA0BATh MOCIEA0BATEIbHOCTH, 3aIaHHbIE PEKYPPEHTHO;

pemaTh KOMOMHUPOBAHHBIE 33/1a41 HA apU(PMETUIECKYIO U TEOMETPUUECKYIO TPOTPECCHH.

B noeceonesnoi scuznu u npu uzyueHuu Opyux npeomemos:

KOHCTPYHPOBATh M HCCIEN0BATh (PYHKIIMU, COOTBETCTBYIONIUE PEAbHBIM MPOLIECCAM U SBIICHHSIM,
MHTEPIPETUPOBATh IOJYYCHHbIE PE3YJIbTaThl B COOTBETCTBHH CO CIEHU(PHKONW HCCIEIYeMOTO
IIpoLecca WIN SBJICHUS;

HCII0JIb30BaTh I'paKK 3aBUCUMOCTEH /1711 UCCIIE0BAHUS PEAJIbHBIX IIPOLIECCOB U SBJICHUIA;
KOHCTPYUpPOBaTh M HCCIENOBaTh (YHKUMU NPH PEIICHHH 3a7ad IPYTUX Y4eOHBIX MPEJIMETOB,
MHTEPIPETUPOBATh TIOJYYCHHBIE pPE3YyJIbTaThl B COOTBETCTBHM €O cCHenu(ukoil y4eOHOTro
peamera.

CraTtucTuka u TEOpUA BGPOHTHOCTeﬁ

CB0OOOJIHO OmepupoBaTh MOHATUSAMU: CTOJIOYATHIE M KPYroBbI€ JAMArpaMMbl, TAOJIUIbl JAHHBIX,
cpenHee apu@meTnueckoe, MeAuaHa, HauOoJblllee M HAaUMEHbIIEe 3HAYEHMsI BBIOOPKH, pa3max
BBIOOPKH, IUCIIEPCHSI U CTAHIAPTHOE OTKIIOHEHHE, CllydyaiiHasi U3MEHYUBOCTb;

BbIOMpATh Haubosee yA0O0HbIN crIoco0 mpecTaBleHns HHPOpMAIUK, a/IeKBaTHBIN €€ CBOMCTBaM U
LEJISIM aHaJIn3a;

BBIYMCIISATh YUCIIOBBIE XapAKTEPUCTUKN BHIOOPKU;

CBOOOJHO OTIEPUPOBATH MOHATHAMHU: (aKTOpUa YKCa, IEPECTAHOBKH, COUETAaHUS U pa3MeEIIeHHUs,
TpeyroJyibHuK [lackains;

CBOOOJHO OINEPUPOBATh MOHATUAMU: CIIy4YalHBI ONBIT, CIy4ailHBIH BBIOOpP, HCIBITAHUE,
JJIEeMEHTapHOE clydyaiiHoe CcoObITHE (MCXOJ), KIIACCHUYECKOe OINpEACICHHEe BEPOSTHOCTH
CIIy4allHOTO COOBITHS, OlepalMi HaJ CIy4alHBIMH COOBITHSIMH, OCHOBHBbIE KOMOWHATOpHbBIE
bopmyIbl;

CBOOOJHO OINEpPUPOBATh TMOHATHUAMU: CIIy4alHBI OMNBIT, CIIy4allHbIIl BBIOOp, HCIBITAHUE,
JJIEeMEHTapHOE clydyaiiHoe coObITHE (MCXOJ), KIIACCHUYECKOE OINpEACIICHUEe BEPOSTHOCTH
CllyyallHOro coOBITHS, ONEpalUd HaJ CIy4aiHBIMH COOBITMSIMHM, OCHOBHbIE KOMOMHATOpPHBIE
hopmyIbI;

3HATh MPUMEPBI CIIyYaiHBIX BEIUYHMH, U BBIYUCIIATh UX CTATUCTUUYECKUE XaPaKTEPUCTUKH;
HCIIOJIH30BaTh (POPMYIIBEI KOMOMHATOPUKH TPU PEIICHUH KOMOMHATOPHBIX 3a/1a4;

pelaTh 3a/1a4y Ha BHIYMCIIEHUE BEPOSITHOCTU B TOM YHCIIE C UCTIOJIb30BaHUEM (HOpMYII.

B noeceonesnoit ycuznu u npu uzyuenuu opy2ux npeomemos:

MPECTaBIATh MH(GOPMALIMIO O peabHBIX IpoLeccax U SIBICHUSX CIOCOOOM, a/leKBaTHBIM €€
CBOMCTBaM U LIEJIM UCCIIEIOBAHUS;

aHAJIM3UPOBAaTh M CPaBHUBATh CTATUCTHUYECKHE XaPaKTEPUCTUKU BBIOOPOK, TOJIYYCHHBIX B
MpoLecce peUIeHUs] MPUKIATHOW 3a/auyd, U3Y4YCHHs] PeajbHOrO SBICHUS, PEUICHUS 3aJaud U3
IPYrux y4eOHbIX IPEIMETOB,;

OIICHUBATh BEPOSITHOCTh PealbHBIX COOBITUI U SBJICHUI B Pa3INYHBIX CUTYaIUSX.

TexcToBBIC 3a729UH

Pemrate mpocThie W CIIOKHBIC 3a]laud, a TaK)Ke 3aJlaud MOBBIIICHHOW TPYJAHOCTH M BBIACIATH MX
MaTeMaTUYECKYIO OCHOBY;

pacrio3HaBaTh pa3HbIC BUJIbI U TUIIBI 33]1a4;

UCIIOJb30BaTh pPa3HbIC KpaTKUE 3aliCH KaK MOJCJIM TEKCTOB CIIOKHBIX 3aJad M 3a/ad
MOBBIIICHHOW CIIO)KHOCTH JUIsi TIOCTPOCHHUSI TOUCKOBOM CXEMbl W pEICHUS 3ajad, BBHIOMPATh
ONTUMAJBHYIO JUI pacCMAaTPUBAEMOil B 33/1a4e CUTyallMd MOJENb TEKCTa 3a1a4u;

pasnuyath MOJAENh TEKCTa U MOJIENb PEIICHUs 3a/1a4M, KOHCTPYHUPOBATh K OJHON MOJIENN pPelIeHuUs
CIIOHBIX 33/1a4 pa3HbIe MOJIENIN TEKCTa 3aJauu;

3HATh U MPUMEHSTh TPU CIIoco0a MOoMCKa penieHus 3a1a4 (0T TpeOOoBaHMS K YCIOBHIO M OT YCIIOBUS
K TpeOOBaHNI0, KOMOMHUPOBAHHBIH);

MOJENUPOBATH PACCYKACHUS MPU TIOUCKE PEIICHUS 3a/1a4 C TOMOIIBIO Tpad) -CXeMBbI;

BBIJICTISATE ATAIbBI PEIICHHS 3a/1a4H U COJIep KaHNue KaXXI0Tro dTara;

yMeThb BBIOMpAaTh ONTUMAIBHBIA METOJl pEIIeHUs 3adayd W OCO3HaBaTh BBHIOOP METOAA,
paccMaTpuBaTh pa3IMYHbIe METOIbI, HAXOAUTH Pa3HbIC PEIICHUS 33aa4d, €CIIM BO3MOXKHO;
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aHAJIM3UPOBATh 3aTPYIHEHUS IIPU PEILICHUN 3ajay;
BBIIIOJIHAT PA3IMYHbIE MTPEO0OPa30BaHUS MIPEATIOKEHHON 3a/1aul, KOHCTPYHMPOBATh HOBBIE 3a/1a4M
W3 IaHHOU, B TOM 4HcIie OOpaTHBIC;

MHTEPIPETUPOBATh BHIYMCIUTENbHBIE PE3YJAbTaThl B 3ajaue, MCCIEA0BATh MOJIYYEHHOE PELICHHE
3a]1a4y;

U3MEHSATHh YCJIOBHE 3a4ad (KOJMYECTBEHHbIE WM KAYECTBEHHBIE JAaHHBIE), HCCIIEIOBATh
U3MEHEHHOE NpeoOpa3oBaHHOE;

aHAJIN3UPOBATh BCEBO3MOKHBIE CUTYAllMH B3aUMHOT'O PACIOJIOKEHUS ABYX 0OBEKTOB U U3MEHEHUE
UX XapaKTEpUCTUK NPU COBMECTHOM JIBUJKEHUHU (CKOPOCTb, BPEMsI, PACCTOSIHUE) NMPHU PELICHUU
3a/la4 Ha JBU)KEHHE JBYX OOBEKTOB KAaK B OJHOM, TaK M B IPOTHUBOIIOJIOKHBIX HAIPaBIICHUSX,
KOHCTPYMPOBAaTh HOBbIE CUTYallUl Ha OCHOBE M3MEHEHUS YCIOBUI 3a/1a4M PU ABUIKEHUU TI0 PEKE;
HCCIIEI0OBaTh BCEBO3MOXHBIE CHUTyallUM IIpUM pELIEHUWU 3aJad Ha JBWKEHHE 10 pEKe,
paccMaTpuBaTh pa3Hble CUCTEMBI OTCUETA,

pemarh pa3HooOpa3HbIe 3a7jaul «Ha 4acTuy;

pematb ¥ OOOCHOBBIBaThH CBOE€ peEIICHHWE 3a7ad (BBLAEIATh MAaTeMaTHYECKyl0 OCHOBY) Ha
HaXO0XIEHHWE YacTH YKCJIa ¥ YUCIIa [0 €r0 YaCTH Ha OCHOBE KOHKPETHOTO CMBICIIA JpooH;
OOBSACHATh UACHTUYHOCTH 3a/lad Pa3HbIX THUIIOB, CBSA3BIBAIOIIMX TPU BEIMYMHBEI (Ha paloTy, Ha
MOKYIIKY, Ha IBUKEHUE), BBIJIEISTh 3T BEJIMUMHBI U OTHOIIEHUS MEXAY HUMH, IPUMEHSTh UX NPU
pelIeHNH 3a]1a4, KOHCTPYUPOBaTh COOCTBEHHBIE 33/1a4 YKa3aHHBIX TUIIOB;

BJIaJIETh OCHOBHBIMU METOJAMHU PEUICHUsI 3aJ]a4 Ha CMECH, CILJIaBbl, KOHIIEHTPALUH, UCII0JIb30BATh
UX B HOBBIX CUTYaIUSX [10 OTHOIIEHUIO K U3YYEHHBIM B IIpoIiecce 00y4eHN

pelarh 3a7a4yyd Ha MPOIEHTHI, B TOM YHCIIE, CJIOKHBIE MPOLEHThl ¢ 000CHOBAaHHEM, HCIOJB3Ys
pasHbIe CIIOCOOBI;

pelarh JIOTHYECKHe 3aJayd pasHbIMU CIOCO0aMH, B TOM 4YHCIIE, C JABYMS OJIOKaMU U C TpeMs
OJI0XaMH TaHHBIX C IIOMOIIBIO TAOIHII;

pemarh 3agayd MO0 KOMOMHATOPHKE M TEOPHUM BEpPOSITHOCTEH HAa OCHOBE MCIIOIb30BaHUS
M3Y4YE€HHBIX METO/I0B M1 000CHOBBIBATH PEILICHHUE;

pelIaTh HECIOXKHbIE 3a7a4l TI0 MaTEMaTHUYECKON CTaTUCTHKE;

OBJIaJIETh OCHOBHBIMHM METOJaMH PELIEHUS CIOKETHBIX 3aJa4: apudMeTndeckuid, anreOpanyeckui,
nepedop BapHMaHTOB, F'€OMETPUUECKU, TpadUUecKUil, MPUMEHATh UX B HOBBIX MO CPaBHEHHIO C
W3YYECHHBIMU CUTYalHsIX.

B noeceonesnoit ycuznu u npu uzyueHuu Opy2ux npeomemos:

KOHCTPYHpPOBaTh HOBBIE [UIs JaHHOM 3a/Jayd 3a/layHble CUTyallud C YYE€TOM pealbHbIX
XapaKTePUCTUK, B YACTHOCTH, MPU PELICHUM 33/7a4 Ha KOHLIEHTPAlMH, YYUTHIBATH IJIOTHOCTD
BEII[ECTBA; pelllaTh U KOHCTPYUPOBATh 3a/ladyll HA OCHOBE PACCMOTPEHHUS peajbHBIX CUTYyalui, B
KOTOPBIX HE TpeOyeTCsl TOUHBIN BHIUMCIUTEIbHBINA PE3yiIbTarT;

peliaTh 3a/1a4M Ha ABM)KEHUE 0 PeKe, pacCMaTpHBasi pa3HbIe CUCTEMbI OTCUETA;

KOHCTPYHPOBATh 3aJ]auHble CUTYyalluu, TPUOIMKEHHBIE K PEaIbHOM 1eHCTBUTEIBHOCTH.

I'eomerpuueckne purypnbl

CBO6OI[HO OIICpHUPOBATH TCOMCTPUYCCKUMH IMOHATHAMU IIPpH PCHICHUMU 3aJa4 W IIPOBCACHUU
MaTCMAaTHYCCKHUX paccymz[eHHﬁ;

CaMOCTOATCIBHO q)OpMy.]'II/IpOBaTB OIIPCACIICHUS IT'COMCTPHUICCKUX (I)I/Il"yp, BBIIBUI'aTh T'MIIOTE3bI O
HOBBIX CBOMCTBax M IMpHU3HaKax rcoOMCTpUIYCCKUX (bHpr 1 000CHOBBIBATHL HIIM OIIPOBEPraTb MHX,
O606H_[aTb HJIM KOHKPETU3UPOBATH PE3YJIbTATHI HA HOBBIC KJIACCHI (I)Hryp, IMPOBOAUTH B HECIOKHBIX
cirydgasax KJ'IaCCI/I(l)I/IKaLH/IIO (1)I/Il“yp 110 pa3JINYHbIM OCHOBAHHAM;

HCCIICA0BAaTb UYCPTCIKH, BKIIHOYAA KOM6I/IHaLII/II/I (I)I/Il"yp, H3BJICKATb, HWHTCPHPECTUPOBATL U
Hp606pa3OBHBaTB I/IH(i)OpMaI_II/II-O, IMMPEACTABJIICHHYIO HAa YCPTCIKAX;

peuiathk 3aaavu ICOMETPUUCCKOro COIACpKaHHA, B TOM YHCIC B CUTyallUAX, KOTda aJIr'OpUTM
peuieHrud HE CICAYCT SIBHO H3 YCJIOBHUSA, BBIIIOJIHATD HCO6XOI[I/IMBIG AL pCHICHUSA 3aJdavu
AOIMOJIHUTECIIBHBIC TMOCTPOCHUA, UCCICAOBATL BO3MOXKHOCTD IMPUMCHCHUA TCOPEM H (I)OpMYJ'I PIRIG: |
peuICHuAd 3a1a4,

(I)OpMyJ'II/IpOBaTB 1 JOKa3bIBATh 'COMCTPUUCCKUC YTBCPIKACHU .

B noeceonesnoi scuznu u npu uzyueHuu Opy2ux npeomemos:
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— COCTaBJIATH C HUCIOJIb30BAHUEM CBOMCTB I€OMETPUYECKUX (PUTYyp MaTeMaTHUECKHE MOJCTH JUIs
pelieHns 3ajad MPaKTUYECKOTO XapakTepa W 3aJad M3 CMEKHBIX IUCIHUIUIMH, HCCIENI0BaTh
IIOJIyYE€HHBIE MOJEIU U UHTEPIPETUPOBAThH PE3YJIbTAT.

OTtHoweHunst

— Bnagerp NOHATHEM OTHOILIEHUS KaK METAlIPEIMETHBIM;

— CBOOOJHO ONEpHpPOBATh MOHATUSAMH: PaBEHCTBO (UTyp, paBHbIE (UTYpBI, PpaBEHCTBO
TPEYrOJbHUKOB, MapaJUIEIbHOCTh MPSAMBIX, HNEPHEHAUKYISIPHOCTh MPSAMBIX, YIVIBI MEXKIY
NpSIMBIMU, TEPHEHAUKYISAp, HAKIOHHAs, NpPOeKIus, Moaodue Quryp, noaoOHbIe (UTYpHI,
110100HBIE TPEYT OJIBHUKH;

— HCIIOJIb30BaTh CBOMCTBA MOJOOHS U PaBEHCTBA (pUTYp NIPU PELICHNH 3a/1a4.

B noeceonesnoit yscuznu u npu uzyueHuu Opy2ux npeomemos:

— HCIIOJIb30BaTh OTHOIIEHHS JIJIsl IOCTPOCHUS M MCCIIEJOBAHUS MaTeMAaTHIECKUX MOJIeNiell 0OBEKTOB
peanbHOM KU3HHU.

N3mepenust u BbIYMCICHUS

— CBoOO/IHO omepupoBaTh MOHATHAMU JUIMHA, IJIOIIA/lb, 00bEM, BEIMYMHA YIJla KaK BEMYMHAMH,
HCIO0JIb30BAaTh PAaBHOBEIMKOCTh M PaBHOCOCTABJIEHHOCTb IPH DPELIEHUM 3aJa4 Ha BBIYMCIICHUE,
CaMOCTOSITEJIBHO TOJy4aTh M MCIOJIb30BaTh (OPMYJbI ISl BBIUMCICHUM miomaaeil 1 o0beMOB
¢uryp, cBOOOJHO ONEpUPOBaTH IIMPOKUM HAOOpOM (QOpPMYNI Ha BBIUMCICHHE NpPU PELICHUU
CIIOXKHBIX 3a/ad, B TOM 4YHCI€ U 33Jad Ha BBIUHUCICHHE B KOMOHMHAIUAX OKPYKHOCTH U
TPEYroJbHUKA, OKPY’KHOCTH M YETHIPEXYTIOJIbHHKA, & TAKXKe ¢ IPUMEHEHUEM TPUTOHOMETPUH;

—  €aMOCTOATENbHO (OPMYIUPOBATH TUIOTE3bI U MPOBEPATH UX JOCTOBEPHOCTD.

B noeceonesnoit scuznu u npu uzyuenuu Opy2ux npeomemos:

— CcBOOOJHO omepupoBaTh (opMyliaMH IpPU PEUISHUH 3aJad B JIPYIMX Y4eOHBIX MpeaMeTax U MHpu
MIPOBEJIEHUN HEOOXOAUMBIX BHIYUCIICHHUH B pealibHOM KHU3HU.

I'eomeTpryeckue NoCTpoeHust

— OmnepupoBatrh NOHATHEM HaOOpa 3JIEMEHTOB, ONPEAETSIOUINX TEOMETPHUUECKYIO QUTypYy,

BJIaJIETh HAOOPOM METOJI0B MTOCTPOCHUN IUPKYJIEM M JIMHEUKOH;
— TPOBOJUTH aHAIM3 U PEAIM30BbIBATh 3TAIbI PEILICHUS 33a]a4 Ha MIOCTPOEHUE.

B noeceonesnoit scuznu u npu uzyueHuu Opy2ux npeomemaos:
BBITIOJIHATH TIOCTPOEHUSI HA MECTHOCTH;

OIICHUBATh pa3Mepbl peaJbHbIX 00bEKTOB OKPYKAIOIIET0 MHUPA.

IIpeoOpa3zoBanus

— OnepupoBaTh ABIKEHUSAMU U MpeoOpa30BaHUSIMHU KaK METanpeIMETHbIMU NOHSITUSMU;

— ONIEepUPOBATH MOHATHEM IBUKEHHUS M IMpeoOpa3oBaHUs MOA00Ms [UIsi 00O0CHOBAHUMN, CBOOOHO
BIIAIETh MpHUEMaMH MOCTPOEHUS (GUryp ¢ MOMOIIBIO JIBMKEHHM M MpeoOpa3oBaHUs MOA0OHS, a
TaKk)ke KOMOMHALIMSIMU JBYKCHUM, IBMKEHU U TIpeoOpa3oBaHui;

— HCIOJIb30BAaTh CBOICTBA JBIKEHUH U MpeoOpa3oBaHHUil [Isl MNpPOBEACHUS OOOCHOBAHHS W
JI0Ka3aTeNIbCTBA YTBEPKACHUN B TEOMETPUH U APYTUX YUeOHBIX IpeaMeTax;

— T0JIb30BaThCS CBOMCTBAMU JIBWXKEHUI U MPeoOpa30BaHUi IpU PELICHUU 3aa4.

B noeceonesnoit yscuznu u npu uzyueHuu opyzux npeomemos:

— TPUMEHSTHh CBOMCTBA JABIKEHUN M IPUMEHATH MOJ00UE 7151 HOCTPOSHUI U BHIYMCIICHUM.

BekTopbl 1 KOOPAUHATHI HA IVIOCKOCTH

— CB00OOJHO OmNepupoBaTh MOHATUSMHU BEKTOP, CyMMa, Pa3HOCTh BEKTOPOB, IPOU3BEICHUE BEKTOPa
Ha YHCII0, CKASIPHOE MPOU3BECHUE BEKTOPOB, KOOPMHATHI Ha MJIOCKOCTH, KOOPAWHATHI BEKTOPA;

— BIJQJIETh BEKTOPHBIM M KOOPAMHATHBIM METOJAOM Ha IUIOCKOCTH Ul pEILIEHUs 3aJady Ha
BBIYUCIICHUE U JI0KA3aTENIbCTBA;

— BBINOJIHATH C MOMOULIBIO BEKTOPOB U KOOPAMHAT JOKA3aTEIbCTBO U3BECTHBIX €My T'€OMETPUUYECKUX
(akToB (CBOWCTBA CPEAHUX JIMHUN, TEOPEM O 3aMeuaTeNIbHBIX TOYKaX U T.M.) U MOJy4yaTh HOBBIC
CBOMCTBA M3BECTHBIX (PUTYP;

— HCIOJIb30BaTh YpaBHEHUs] GUTYp AJS pelIeHus 3aJad U CaMOCTOSATEIbHO COCTABIATH YPaBHEHHUS
OTJICBHBIX IIIOCKUX (UTYD.

B noeceonesnoit scuznu u npu usyueHuu Opy2ux npeomemaos:
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WCTOJIb30BAaTh MOHATUS BEKTOPOB M KOOPJAMHAT Ui PeUIeHHs 3a1ad 1o (u3uke, reorpapuu u
JIPYrUM Y9eOHBIM IpeaMETaM.

I/ICTOPHH MaTEeMaTHUKH

IloHnMaTe MaTeMaTUKy Kak CTPOrO OpPraHU30BAaHHYIO CHUCTEMY HAay4YHBIX 3HAaHUMN, B 4aCTHOCTH
BJIAJETh IPEJCTABICHUAMU OO0 AaKCMOMATUYECKOM IIOCTPOCHHUU TIE€OMETPUU U TNEPBUYHBIMU
IIPEACTABICHUAMHU O HECBKIINJOBBIX T€OMETPUSIX;

paccMarpuBaTh MaTEMAaTUKY B KOHTEKCTE MCTOPHUU Pa3BUTHUS LIMBUIM3ALHUHA U UCTOPUU Pa3BUTHUSA
HayKH, IOHUMATh POJIb MaTEMATUKU B pa3BUTHH Poccun.

MeToabl MAaTEMATHKH

BJIaI[eTI) SHaAHUAMU O Pa3IMYHBIX MCETOAAxX 000CHOBaHUS H OIIPOBCPIKCHUA MATCMATUUYCCKUX
YTBep)KZIeHI/Iﬁ N CaMOCTOSATCIBbHO ITIPUMCHATD UX;

BJIAZICTh HABbIKaAMHM aHajiM3a YCJIIOBHUA 3aJa4dd W OIPCACIICHUA, NOAXOAAUX JJIS PCUHICHUA 3aday
HU3YUYCHHBIX METOJ0B UJIN UX KOM6I/IHaHI/II71;

XapaKTCpUu30BaTb NPOU3ZBCACHUA HCKYCCTBA C YUYCTOM MATCMATUUYCCKUX BaKOHOMepHOCTef/'I B
IMprupoac, UCIIOJIb30BATh MATEMATHYCCKHUEC 3aKOHOMEPHOCTHU B CAMOCTOATCIIBHOM TBOPYCCTBC.
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3. Conep:xxanmne TeM yueOHOro npeamera «MaremaTuka

ConepxaHue KypcoB MaTeMaTHKH 5—6 KiaccoB, anreOpbl U TeoMeTpuu 7-9 KiaccoB
00BbETMHEHO KaK B UCTOPHUYECKH CIIOKMBILINECS JTUHUH (YUCIIOBasl, ajaredpandeckas, FeoMeTprIecKasi,
¢GbyHKUMOHATBHAS W JIp.), TaK U B OTHOCUTEIBHO HOBBIE (CTOXAacCTHUYECKas JIMHMA, «peajbHas
MaTeMaTI/IKa»). OTI[GJIBHO MNpEaACTaBJICHLI JIMHUA CHOKCTHBIX 3a/la4, UCTOPHUYCCKAs JIMHUA.

DJIeMEeHTbI TEOPUH MHOKECTB U MATEMATHYECKOH JIOTHKH.
CornacHo @I'OC ocHOBHOrO 00111€r0 00pa3oBaHMs B Kypc MaTeMaTUKU BBeJIeH pa3zaen «Jlorukay,
KOTOpBIﬁ HC IpcAnojaract JOMOJHUTCIbHBIX YaCOB HAa U3YYCHHUU U BCTPAUBACTCA B PA3JIMUYHBIC TCMbI
KYpCOB MaT€MaTUKH U I/IH(l)OpMaTI/IKI/I " OpeaBapACTCA O3HAKOMJIICHUCM C 2JICMCHTAMH TCOPHUU
MHOJKECTB.

MHo:kecTBa M OTHOIIEHUS MEK1Y HUMU
MHO0X€eCTBO, Xapakmepucmuyeckoe C8OUCMB0 MHOICECMEd, YIEMEHT MHOXKECTBA, NYCMoe, KOHEYHoe,
beckoneunoe muodxcecmeo. IlogmHoxkecTBo. OTHOIIEHHE NPUHAUIEKHOCTH, BKIIOUYEHUS, PAaBEHCTBA.
DneMeHTbl MHOXKECTBA, CIIOCOOBI 3aJlaHUSI MHOXECTB, PACHO3HABAHUE NOOMHONCECME U DNIeMEeHMO8
NOOMHONCECMS C UCNONb308AHUEM KPY208 Diinepa.

Onepanum HaJl MHOKeCTBAMHM
[lepeceuenne u OObEIMHEHUE MHOXKECTB. PazHocmb MHOJMCECMS, OONONHEHUe MHOMCEeCmad.
Hnmepnpemayus onepayuii HA0 MHONCECMEAMU C NOMOWBIO KpY20os8 Jinepa.

JJIeMeHTbI JIOTUKH
Onpenenenue. YTBepxkaeHUd. AKCMOMBI U Teopembl. JlokazaTenbcTBO. JloKa3aTenbCcTBO OT
npoTuBHOTO. Teopema, oOpaTHas qaHHOU. [IpuMep u KOHTpIIpUMED.

Bbicka3biBaHUsA
HcTuHHOCTD M JI0)KHOCTH BbICKa3bIBaHUS. Cnooicuvie u npocmeie @vlckazviganus. Onepayuu HAO
8bICKA3LIGAHUAMU C UCNOIb308AHUEM JIO2UYECKUX CBA30K: U, UU, He. YClo6Hble BblCKA3bIBAHUS
(umnauxayuu).

3.1 Conep:xaHue Kypca MaTeMaTHKH B 5—6 kiaccax

HartypaabHble unciia u HyJib. HaTypaJabHbIil psig Ynces U ero cCBoOicTBa
HatypanbHoe yucio, MHOXKECTBO HATypaJIbHBIX YHMCEN U €r0 CBOMCTBA, M300pa)K€HHE HATYypaJbHBIX
yycesl TOYKaMU Ha YUCIIOBOM mpsiMoi. Mcrosib30BaHME CBOMCTB HATypajbHBIX YHCEN MPHU PELICHUU
3azad.

3anuch U YTeHHe HATYPAJIbHBIX YK Ces
Paznuune mexay uudpoit m uuciaoMm. [lo3unuoHHas 3amuch HATYpajJbHOTO 4YHCIA, TOMECTHOE
3HaueHUEe LUQPBI, pas3psAbl M KIACChl, COOTHOIIEHHE MEXAY JBYMS COCEIHUMHU pa3psIHbIMU
€IMHULIAMHU, YTEHUE U 3aIHCh HATypaJIbHbBIX YHCEI.

Oxkpyrienne HATYPAJbHBIX YHCEJ
Heobxomumocts okpyrnenus. [IpaBuiio okpyriieHus HaTypalbHbBIX YHCET.

CpaBHeHHMe HATYPAJbHBIX YHCeJI, CPaBHeHHE ¢ YUuCcaoM 0
[lonsiTie O CpaBHEHMM 4YHCEN, CPAaBHEHHME HaTypallbHbIX 4YHCeNl ApPYyr ¢ APYrOM U C HYIEM,
MaTeMaTH4ecKas 3aluch CPaBHEHUH, CIIOCOObI CPAaBHEHHMSI YHCEIL.

JelicTBHUS ¢ HATYPAJIbHBIMU YHCIAMH

— CnoxeHHe W BBIUMTAHHE, KOMIIOHEHTHI CIIO)KEHHUS M BBIYMTAHUSA, CBS3b MEXIY HUMH,
HaxOXKJICHHE€ CYMMbl M pPa3HOCTH, W3MEHEHHE CYMMbl U PA3HOCTH TNPHU H3MEHEHUU
KOMIIOHEHTOB CJIOKE€HUS U BBIYUTAHUSI.

— VYMHOXEHHE M JeJIeHHe, KOMIIOHEHTHl YMHOXXEHMSI U JEJEeHMS, CBA3b MEXKIYy HHMH,
YMHOKEHUE U CII0)KEHHE B CTOJIOMK, JeNIEHHUE YTOJIKOM, MpOBEpKa pe3yibTara ¢ MOMOIIbIO
MPUKUAKA U 0OpaTHOTO IEHCTBUSI.

— IlepeMecTUTENbHBINA U COUETATENbHBIN 3aKOHBI CIOXKEHUS U YMHOKEHHUS, pPaCIpeIeIUTEIbHbIN
3aKOH YMHOJKEHHUS OTHOCUTEIIBHO CJIOXKEHHUS, 000CHO8aHUE ANCOPUMMOE  6bINOJHEHUs
apugmemuueckux oeticmeull.
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CreneHb ¢ HATYPaJbLHBIM MOKAa3aTeJeM
3anuch YuCia B BUJIE CyMMBI Pa3psIHBIX CIIAaraeMbIX, MOPSIOK BBITOJTHEHUS ACHCTBHUN B BRIPAKEHUSX,
COJICpIKAIIUX CTEIICHb, BEIYUCIICHUE 3HAUCHU BBIPAKCHHIA, COJIEPKAITUX CTCTICHb.

YucaoBble BbIPAKeHHS
UncnoBoe BEIPAKEHUE U €T0 3HAUCHUE, MTOPSIOK BBITIOJTHCHUS JICHCTBHIA.

JleaeHue ¢ ocTaTKOM
JleneHue C OCTaTKOM Ha MHOXKECTBE HATYPaJbHBIX YMCEN, CBOUCMBA OeNeHUsi ¢ OCMAMKOM.
[IpakTHdeckue 3a1aun Ha JEICHUE C OCTATKOM.

CBoiicTBa ¥ MPU3HAKH TEJTMMOCTH

CBOWCTBO 1€1MMOCTH CyMMBI (pa3HOCTH) Ha uyucio. [IpuzHaku nenumocty Ha 2, 3, 5, 9, 10. Ilpusnaxu

oenumocmu Ha 4, 6, 8, 11. [lokazamenbcmeo npuznaxos deaumocmu. PenieHne mpakTHYECKUX 3a1a4 C

MPUMCHCHHEM MTPU3HAKOB JCTUMOCTH.

Pa3noxkeHue ynciIa HA MPOCTHIE MHOKUTEJIH

— Ilpoctele u cocTaBHbIE UnCa, peuiemo Ipamocgena.

— PasnoxeHne HATypajdbHOTO 4YHCIA HAa MHOXHTEIH, DPA3JIOKCHHE HA TIPOCTHIE MHOXKHTEIIH.
Konuuecmseo Oenumeneii uucna, aneopumm paszioxcenuss Yucia HaA NPoOCcmvle MHONCUMENU,
OCHOBHAs MeopemMa apupmMemuKu.

AJaredpanyeckne BbIPaKeHHs

Hcnosp3oBanne OyKB JUIsi 0003HAYCHHMS YHCETl, BEIYMCIICHUE 3HAYCHUS aJITeOpamdecKOTo BRIPKEHUS,

MpUMEHEeHHE anreOpanyecKux BBIPAKEHUM JJs 3alucu CBOMCTB apU(PMETHUECKHX JeHCTBHA,

npeoOpazoBaHue aNreOpandecKuX BEIPAKCHHI.

JeauTenu u KpaTHbIe

Jlenutens U ero CBOWCTBA, OOIIMI JETUTENh JABYX M 0o0Jiee YHCEN, HauOOJBIINNA OO JeTUTENb,

B3aMMHO TIPOCTHIC YHCJIa, HAXOXJACHHE HauOoJbiIero odmero menutens. KpatHoe u ero CBOWMCTBA,

oOmee KpaTHOoe JBYX H 0OoJjiee YWCeN, HaWUMEHbIee oO0IIee KpaTHOE, CIOCOOBI HaXO0XKICHUS

HaWMEHBIIIETO OOIIEro KpaTHOTO.

Apoou. O0bIKHOBEHHBbIE IPO0OH

— Jlons, gacte, apoOHOE umcio, npoOb. /[poGHOe umciao Kak pe3ynbTar neieHus. [IpaBunbHbe U
HeTpaBWIbHbBIE APOOH, CMeIIaHHast IpoOb (CMENIaHHOE YHCIIO).

— 3anuch HaTypaJlbHOTO 4HCla B BHUAE ApoOM C 33JaHHBIM 3HaMeHaTeleM, NpeoOpa3oBaHHE
CMEIIaHHOM IpoOH B HEMPABWIIBHYIO IPOOb U HA0OOPOT.

— IlpuBenenne npobeii k oOmemy 3HameHaTeno. CpaBHEHHE 0OBIKHOBEHHBIX APOOECH.

— CnoxxeHue W BbIYMTAHHE OOBIKHOBEHHBIX JApoOeil. YMHOXKEHHE U JieJeHHEe OOBIKHOBEHHBIX
npoOei.

— Apudmernyeckue ASMCTBHS CO CMEIIAHHBIMU IPOOSIMH.

— Apudmernueckue AeMCTBU ¢ JPOOHBIMU YHUCTIAMH.

—  Cnocobwvl payuonanuzayuu bI4UCIeHUN U UX NPUMEHEHUE NPU BbINOIHEHUU OeUCEULL.

JecsaiTuunbIe IPOOH

Lenast u npoOHas yactu necsatuuHoi Apodu. [IpeobpazoBanue necITUUHBIX ApoOel B 0OBIKHOBEHHBIE.

CpaBHeHue aecATHYHBIX JpoOeil. CrokeHWe W BbIUMTAaHUE AECATUYHBIX JapoOeit. OxpyrieHue

JNECATUYHBIX JAPOOCH. YMHOKECHHE U JICIICHUE NECITHYHBIX JIpobei. [Ipeobpaszosariue 0ObIKHOBEHHBIX

opobeii 6 decsimuunvie Opoou. Koneunvie u beckoneunvie decsimuumvie Opoou.

OTHomIEeHNne IBYX YHCe
Macmitab Ha mane u kapte. [lpomoprmn. CBoiicTBa MHpoONOpIUii, MPUMEHEHUE MPOMOPLUUN U
OTHOIICHUI MTPH PEIICHUH 3aa4.

Cpeanee apudpmMeTnyeckoe YnceJ

Cpennee apupmerndeckoe OByX umncen. M3o0paxeHue cpeiaHero apupMeTHYecKoro IABYX YHCeNl Ha

YHCIIOBOM MpsMOil. PemieHne mpakTHUecKWx 3a7ady C MPUMEHEHHEM CpeIHEero apupmMeTH4ecKoro.

Cpeonee apugmemuueckoe HeCKOIbKUX YUCEIL.

IIpoueHTsI
[Tonsitne mnporeHTa. BplumcieHue NPONEHTOB OT 4YHMCIAa M 4YKCIa MO HM3BECTHOMY MPOIEHTY,
BBIPKEHUE OTHOIIIECHUS B MPOIIEHTaX. Pelenne HecI0KHbIX TPAKTHUECKUX 3a/1a4 C MPOIICHTAMHU.
JAuarpamMmmbl
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CronbuaTble W KpyroBble auarpamMmsbl. V3Bieduenue wunHpopManuu w3 guarpamm. Hzoopasicenue
OUazpamMm no YuUci08blM OAHHBIM.

PanuonanbHblie unciaa

IHonoxnTEIbHBIE M OTPULIATEIbHBIE YHCJIA
N300paxkeHue dymcen Ha YMCIOBOHM (KoopauwHaTHOW) mpsiMod. CpaBHeHHe uucen. Mojaynb dYucia,
reoMeTpUUecKasi HHTEPHpeTaust MOAYNsl yncia. J[efcTBUS ¢ MOJOKUTEIBHBIMU U OTPULIATEIbHBIMHU
yyciaMu. MHOXKECTBO LEJIbIX YU CEI.

IlonsiTHeE 0 pallHOHAILHOM YHCIIE.
llepsuunoe npeocmasnenue o Muodxcecmee payuoHAIbHbIX uucen. JIeWCTBUS € palMOHAIbHBIMU
YHCIIaMU.

Pemenne TekcToBbIX 32124
Eaununsl usmepeHui JUIMHbI, [JI011a11, 00beMa, Macchl, BDEMEHHU, CKOPOCTH. 3aBUCUMOCTU MEX Y
eAVMHUIIAMUA W3MEPEHHS KaXJIOW BEJIMYMHBL. 3aBUCHMOCTH MEXIY BEIWYMHAMU: CKOPOCTh, BpEMS,
paccTosiHUE; TPOU3BOIUTENBLHOCTD, BpEMs, pab0Ta; 1IeHa, KOJIMYECTBO, CTOUMOCTb.

3agaum Ha Bce apuMeTHUYECKHE TeHCTBUS
Pemenne TexcToBBIX 3amayu apudmMeTrueckuM crocobom. Mcmnonp3oBaHue TaONMIl, CXeM, YEPTEKEH,
JIPYTUX CPEACTB MPEACTABIICHUSI TaHHBIX MPU PEIICHUH 3a1a9H.

3agaum HA ABUKEeHHUE, padOTy M MOKYNKH
Pemrenne HeCNOXHBIX 3a7ad Ha JBW)KCHHE B MPOTHBOTOJOXKHBIX HAMPABICHUAX, B OJHOM
HalpaBJICHNH, ABUKEHUE IO peKe MO TEUYEHHUI0 M MPOTHB TeueHus. PemieHue 3agady Ha COBMECTHYIO
pabory. [IpumeHenue apoOeit mpu penieHruu 3a1ad.

3agauM HA YACTH, 10JIM, IPOLEHTHI
Pemenue 3aau Ha HaxXOK/JEHHE YacTH YMCIIA U YMCIIA MO ero yactu. Pemienue 3agad Ha MPOLIEHTHI U
noJsia. [IppuMeHeHne nponopuuii Ipy penieHny 3a1a4.

Jlornueckue 3axaumn
Pemienne HeCIOXKHBIX JIOTUUECKUX 3a/1ad. Peutenue no2uueckux 3a0ay ¢ nomMowbio 2paghos, maodauy.

OcHoBHbIE MeTO/IbI PellieHHs TEKCTOBBIX 32124
ApubmMernuecknii, mepedop BapHaHTOB.

Harasignasi reomerpus
Ourypsl B oKpyxkaromeMm Mmupe. HarnsgaHele mpenctaBieHus O (urypax Ha IJIOCKOCTH: TpsiMas,
OTpe30K, Jyd4, VroJ, JOMaHas, MHOTOYTOJbHHUK, OKpPYXHOCTb, Kpyr. YeThlpexyroibHUK,
MPSIMOYTOJIbHUK, KBajapar. TpeyroibHUK, 6udsl mpey2oivHukos. IlIpasunbHvle MHO20Y20NbHUKU.
N300pakeHne OCHOBHBIX T'€OMETPUUECKUX (PUTYp. Bzaumuoe pacnonogicenue 08yX NpsamvlX, 08YX
OKpYIHCHOCMEU, NPAMOU U OKpydcHocmu. JIinHA OTpe3Ka, JoMaHoW. EnuHuIBI M3MepeHus JJIMHBI.
[Toctpoenne oTpe3ka 3amaHHOM IMHBL. Bumael yrioB. ['pagycHas mepa yria. W3mepenuwe u
MIOCTPOCHUE YIJIOB C MOMOMIBIO TPAHCIOPTHUPA.

Ilepumerp ™mHoroyroibuuka. IloHsTHe mnJOWAAM (Urypbl; €IWHULBI H3MepPEeHUs:
IJIOLA/IH.
[Inomans npsMoyroipHuKa, KBajapaTa. [IpubinmkeHHOe HM3MepeHHe Iuomaau (Guryp Ha KieTyaToi
Oymare. Pasnogenuxue ghucypul.

Harasanele npeacraB/ieHUs 0 MPOCTPAHCTBEHHBIX Urypax:
Ky6, mnapamnenenunen, mnpusma, nupamuna, Imap, cdepa, KoHyc, umunuuap. WM3o0paxkenue
MPOCTPAHCTBEHHBIX Quryp. Illpumepsr ceuenuu. Mmnozoecpannuxu. IlpagunvbHble MHO202PAHHUKU.
[Ipumeps! pa3BepTOK MHOTOTPAHHUKOB, IMJIMHIPA U KOHYCA.

IHonsitue 00bema
Equnaniet o0bema. O0beM MpsAMOYTOJIBHOTO NapasuieNenunena, Kyoa.

ITonsiTue 0 paBeHcTBE PUTyp.
LlenTpanpHas, oceBas U 3epraivbHas cuMMeTpuH. M300pakeHue CHMMETPHUHBIX QUTYD.

Pemenne npakTu4yecKux 3a1a4 ¢ IPUMEHEHUEM MTPOCTEHIIINX CBOMCTB (puryp.

Hcropust MmaTeMaTHKHU
— [lossnenue yugp, O6yks, uepoznugos 6 npoyecce ciema u pacnpeoeiienuss Rpooykmos Ha J[pesrnem

Brusicnem Bocmoke. Ceazv ¢ Heonumuueckou pesonoyueu.

— Pootcoenue wecmuodecamepuynou cucmemvl cuucienus. Ilossnenue oecamuynou 3anucy ducel.
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— Pooicoenue u pazsumue apugpmemuxu namypanvruvix yucen. HOK, HOJ/I, npocmulie uucna. Peuwiemo
Opamocghena.
— [lossnenue nynsa u ompuyamenvHulx ducen 6 mamemamuxe opesnocmu. Ponv Juopanma. I[louemy

(-1)(-1)=+17
— Hpobu 6 Basunone, Ecunme, Pume. Omxpoimue decsmuunvix oOpodeii. Cmapuntvlie cucmemvl mep.
Hecamuunvie Opodou u mempuuecxas cucmema mep. JI. Macrnuykuil.

3.2 Conepixanmue Kypca MaTeMaTHKH B 7-9 Kiiaccax. Airedpa

Yucaa. PanuoHaJbHbIE YHCIA
MHoxecTBO paunMoHalbHBIX yncen. CpaBHEHHE palMOHAIbHBIX yucell. JlelcTBUs ¢ paluOHaIbHBIMU
yuciamu. [lpeocmasienue payuonaibHo20 YUcia 0ecsimuyHol opoosio.

HppanuoHajibHble YHCIA
[lonatne wppanuoHasbHOrO uwncia. Pacrno3HaBaHue  WppalMOHANBHBIX  yucen. IIpumepsr

J0Ka3aTeNnbeTB B anredpe. MppannoHanbHOCTH 4HCa \/E [Ipumenenue B reometpuu. CpasHenue
UppayuoHanbHuLx yucel. MHodxcecmeo 0elcmeumenbHbIX Yuce.
ToxknecTBeHHbIE IPe0OPaA30BaAHUSA
YucnoBbie U OyKBeHHbIE BbIPasKeHUS
BeIpaxenue ¢ nepeMeHHON. 3HaueHUe BeIpaxkeHus. [ogcTaHOBKa BBIpaKEHNUI BMECTO NTEPEMEHHBIX.
Lleabie BbIpaxkeHUst

— Crenenb ¢ HaTypaJbHBIM I[IOKa3zaTreleM U ee cBoicTtBa. [IpeoOpasoBaHus BbIpaXKeHH,
COJIEpKAIIUX CTEIEHH C HaTypaJbHBIM MOKA3aTEIIEM.

— OpHouneHn, MHorouseH. [IeficTBUS ¢ OJHOWIEHaMU M MHOTOWIEHaMHU (CIIOKE€HUE, BbIYUTAHHE,
yMHOKeHHe). PopMyiibl COKPAIIEHHOTO YMHOXKEHHUS: Pa3HOCTh KBAJpaTOB, KBAJpaT CYMMBI U
paszHocTH. Pa3nokeHre MHOTOYJIEHAa HA MHOXUTENU: BHIHECEHHE OOIEro MHOKUTENS 3a CKOOKH,
2PYNNUPOBKA, NpumeHenue GOpMynl COKpAueHHo20 YmMHoxcenus. Keadpamuviii mpexunen,
PasnodiceHue KeaopamHo20 mpexuieHa Ha MHOMCUMENU.

JApoOHo-pannoHabHbIe BbIPAKEHUS

— Crenenpb ¢ menbiM mokazateneMm. [IpeoOpazoBanue IpOOHO-TMHEHHBIX BBIPAKCHUM: CIIOKCHHE,
YMHOXEHUE, JAelieHue. Anreebpauveckas opodw. JJonycmumvle 3HaA4eHUs] NEPEMEHHbIX 8 OpOOHO-
payuonanvusix svipadicenusax. Cokpawenue aneebpauueckux opoodeii. Ilpusedenue ancebpauueckux
opobeii Kk obwemy 3HameHamento. [leticmeus ¢ aneeopaudeckumu OpoosmMu:  CrodCeHue,
8blUUMAHUe, YMHOMNCEHUe, OelleHle, 8036e0eHUe 8 CIEeNeHb.

— Ilpeobpazosanue svipadicenuil, COOEPHCAUUX 3HAK MOOYJIAL.

KBagpaTrHble kKopHH

Apudmernueckuil KBaapaTHbIM KopeHb. [IpeoOpa3zoBaHue BbIpaKEHUM, COJAEPXKALIUX KBaJpaTHBIC

KOpPHHU: YMHOKEHHE, NEJICHHE, BBIHECEHHUE MHOMXHUTENSI U3-1I0J 3HAKA KOPHS, 6HECeHUue MHOICUMeIs

100 3HAK KOPHAL.

YpaBHeHns 1 HEPaBEHCTBA

PaBencrBa
Uucnosoe paBeHcTBO. CBOMCTBA YUCIOBBIX PABEHCTB. PABEHCTBO C NEPEMEHHOM.

YpaBHenus
[TonsiTe ypaBHEHHsI M KOpHS ypaBHeHUs. [Ipedcmasnenue o pasHocunvrocmu ypasuenuti. Qonracmo
onpeodeneHus ypagHerus (061acms 0ONYCMUMbIX 3HAYEHUL NepeMeHHO).

JInneiiHOe ypaBHEHHE M €r0 KOPHH
Pemenune nuHEWHBIX ypaBHEHMWH. Jluneunoe ypasnenue c napamempom. Konuuecmeo kopueii
JIUHENIH020 ypasHeHus. Peuwlenue nunelnblx YpasHeHul ¢ napamempom.

KBagpaTHoe ypaBHeHHe M €r0 KOPHH

KBagpatueie ypaBHeHus. HenosiHble KBajgpaTHble ypaBHEHHs. JIMCKPUMUHAHT KBaJpaTHOTO

ypaBHeHus. Popmyna KOpHEW KBaJpaTHOro YypaBHeHUs. Teopema Buema. Teopema, obpamnas

meopeme Buema. Pelienue KBaJpaTHBIX YpPaBHEHUH: HCIIOJIb30BaHHE (POPMYIbI Il HAXOXKICHUS

KOpHEH, epaguueckuti memoo peuleHus, pasiodceHue Ha MHOdCumenu, noobop KopHeu ¢

ucnoavzoeanuem meopemvi Buema. Konuvecmeo xopueu k6aopamHnozo ypasHenus 6 3a8UcUMocmu om
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e2o ouckpumunanma. buxeadpammvie ypasnenus. Ypasnenus, cgooumvie K TUHENUHbIM U K8AOPAMHbIM.
Ksaopammuvie ypasnenus ¢ napamemponm.
JIpoGHO-panHoOHaIbHbIE YPABHEHUSI
— Pemenue mnpocTedmux ApOOHO-TUHEHHBIX ypaBHEHUH. Peuwenue OpoOHO-PAYUOHATLHBIX
VpAagHeHUl.
— Memoovl pewenus ypasHenuti. MemoObl PAGHOCUTbHBLIX NPeoOPA308aHUL, MemoO 3aMeHbl
nepemennol, epaguueckuii memoo. Hcnonvzosanue ceouicms yHKyuil npu peuieHuy ypagHeHull.

— Ilpocmetiuiue uppayuonaivbivle ypasHeHus 6uoa «/ f(x)=a, \/f (x)= \/g (x).

—  VYpasuenus suoa x"=a. Ypasnenus 6 yenvix uucnax.
CucreMsbl ypaBHeHMit

— YpaBHEHHE C ABYMs EPEMEHHBIMU. JIMHENHOE ypaBHEHHUE C ABYMs NEPEMEHHBIMU. [Ipsamasn kak
epaguueckas unmepnpemayus TUHENHO20 YPAGHEHUsL C 08YMsl NePeMeHHbIMU.

— IlonsaTtue cucremsl ypaBHEHUH. Perienne cucTemMsl ypaBHEHUM.

— Mertosl pelieHns CUCTEM JIMHEHHBIX YpaBHEHUH C JBYMs MEPEMEHHBIMU: epaghuieckuti memoo,
Memoo CoXHCeHUsl, METO/T TT0/ICTAHOBKHU.

—  Cucmembl TUHENHBIX YPAGHEHULL C NAPAMEMPOM.

HepaBencrBa

— Uucnossie HepaBeHcTBa. (CBOICTBA YHCIOBBIX HEpPaBEHCTB. [IpoBepka crpaBeIIMBOCTH
HEPaBEHCTB TPH 3a/IaHHBIX 3HAYCHUSIX MTEPEMEHHBIX.

— HepaBencrBo ¢ mnepemenHoil. Ctporue u HecTporue HepaBeHCTBA. (Ooracmb onpedeneHus:
HepaseHcmaa (001acmb 0ONYCMUMBIX 3HAYEHUN NePeMEeHHOLL).

— Pemienue JIMHEHHBIX HEPABEHCTB.

— Keadpammnoe nepagencmeo u e2o pewienusi. Pewenue xeaopamuuvlx nepageHcms: UCHONIb308AHUE
ceolicms u 2paguka KeaopamuyHou YHKYuU, Memoo UHMepeaos. 3anucs peuleHus KeaopamHozo
HepageHcmaa.

— PeuweHue yenvix u OpoOHO-paAyUOHATLHBIX HEPABEHCME MEMOOOM UHMEPBAIO8.

CucreMbl HEPABEHCTB

CucteMbl HEpPABEHCTB C OJHOW NEpeMEHHOW. PeleHne cucTteM HEepaBeHCTB C OJAHOW NMEPEMEHHOM:

JUHEUHBIX, K8aopammuulx. N300pakeHne penieHus: CHCTEMbl HEPABEHCTB Ha YMCIIOBOM MPSIMOM. 3amucCh

pEILICHUs CHCTEMbl HEPABEHCTB.

D yHKUUHA
IMousiTue pyHkuUn

— JlexkapToBbl KOOPIMHATBHl HAa IUIOCKOCTH. DOpMHpOBaHUE MPEACTaBICHUN O MeTampeIMeTHOM
MOHATHH «KOOPIMHATHI.

— CnocoObl 3amaHust (YHKIWNA: aHATUTHYECKUM, Tpadudeckuit, Tabmuunbid. ['paduk dyHKIUN.
[Ipumeps! QpyHKIUH, MOTydaeMbIX B MPOLECCE UCCIEIOBAHUS PA3IUYHBIX pealbHBIX MPOLIECCOB U
pelieHus 3a1a4. 3HaueHue GyHKIUH B TOUKE.

— CpoiictBa (QyHKUUNA: 00NacTh ONpeAeNeHUsl, MHOXKECTBO 3HAYCHHM, HYIH, M[POMEXKYTKH
3HAKOTMOCTOSIHCTBA, YeMmHOCMb/HeuemHOCmb, TPOMEXYTKH BO3pacTaHus U yObIBaHUS, HanOOJIbIIIee
Y HauMeHbllee 3Hadenus. MccnenoBanue QyHKIMU 1O ee Tpaduky.

— Ilpedocmasnenue 06 acumnmomasx.

— Henpepvisnocmo ¢hynxyuu. Kycouno 3aoanmnvie ghynxkyuu.

JIuneliHas GpyHKUMSA

CpoiictBa u rpaduk nTuHeHHOW QyHKUMU. YTI0BO# Ko3dduuuent mpsmoii. Pacnonoxenue rpaduxa

JUHEWHOW (YHKIMM B 3aBUCUMOCTH OT €€ YIJI0BOro Kod(pduuueHTa U CBOOOJHOTO YJIeHa.

Haxooicoenue koagppuyuenmos nunetinoll pyHkyuu no 3a0aHHbIM YCLOBUAM. NPOXOAHCOEHUE NPAMOTU

uepes 08e MOUKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOXOAHCOeHUe NPIMOU yepe3 OAHHYI0 MOUKY U

napannenbHol OAHHOU NPSIMOIL.

KBaapaTnunasi pynkuus

CpoiictBa u rpaduk KBaapaTHuHOM (yHkumMM (mapabona). [locmpoenue epaguka KeaopamuuHol

Qyukyuu no moukam. HaxoxaeHue HyneH KBaapaTUUHON (QYHKUUU, MHOdMCECm8a 3HAYeHUl,

NPOMEINCYMKOB 3HAKONOCMOAHCMEA, NPOMEIHCYMKOE MOHOMOHHOCMU.

OOpaTHasi NPONOPUHOHATBHOCTD

31



CsoiictBa pyHkuuu Y = ; . l'uniepbona.

I'pagpuxu pynxyuii. Ipeobpazosanue zpaguxa gynkyuu Y = T (X) ona nocmpoenus
epagpuxoe @ynxyuil 6uda y = af (kx+b)+c.

Kk
I'paguru ¢hynxyuii y:a+m, yzx/;,y:éﬁ, y=|X|_

IlocsienoBaTeIbHOCTH M IPOTPECCHHU
UucnoBas mociiefoBareiabHOCTh. IIpuMeppl 4MCIOBBIX —IOcienoBaTeNbHOCTEW. beckoHeuHble
[IOCJIE0BATENbHOCTU. ApudmeTnyeckas mporpeccusi U ee cBoiicrBa. ['eomerpuueckas mnporpeccus.
Dopmyna odbweeo unewa u cymmvl N NEPevbIX UIEHO8 APUPMEMUUECKOU U 2eoMempuieckou
npozpeccutl. CXo0auasncsa 2eomempuieckas NPpocpeccusl.
Peunrenne TekcTOBBIX 3a1a4
3agaum Ha Bce apudMeTHUECKHE TeHCTBUS
Pemenne TexcToBBIX 3amay apudmMeTrueckuM crocobom. Mcmnonp3oBaHue TaONMIl, CXeM, YEPTEKEH,
JIPYTUX CPEACTB MPEACTABIICHUS JAHHBIX MIPH PEIICHUH 3a]Ia4H.
3agauu Ha ABM:KeHHE, PA0OTY H MOKYIKH
AHaM3 BO3MOXHBIX CHUTYyalldii B3aWMMHOTO pACIIOJIOKCHHS OOBEKTOB TP WX JIBFDKCHUH,
COOTHOIIEHHUS! 00bEMOB BBITIOJHAEMBIX padOT IPU COBMECTHOM paboTe.
3agauM HA YACTH, 10JIH, IPOLEHTHI
Pemenue 3amau Ha HaxXOXKJIEHHE YacTH YMCIIA U YMCIIA MO €ro 4acTu. PelieHue 3a1a4 Ha MPOLEHTHI U
nosid. [IppuMeHeHne nponopuuii Ipy penieHuy 3a1a4.
Jlornueckue 3axaumn
Pemenue norndeckux 3anad. PeuwieHue 102Uuteckux 3a0ad ¢ nomoubo epagos, maobauy.
OcHOBHBIE METO/IbI PellIeHHs TEKCTOBBIX 3a/1a4:
apupMETHUYECKUN, anreOpandeckuii, repedop BapuaHTOB. [lepsuunvie npedcmasienuss 0 Opyaux
Memooax peutenuss 3a0ay (ceomempuieckue u spaguueckue memoovl).
CraTncTUKa U TeOpHsi BEPOATHOCTEM
Crarucruka
— TabnuuyHoe u rpaduueckoe MpeAcTaBiICHUE HAaHHBIX, CTOJIOYaThle M KPYroBbI€ IUArpaMMBI,
rpaduky, MpuMEHeHHe JuarpamMm U rpadukoB JUisd ONMMCAHMS 3aBUCUMOCTEH peajbHbIX BEJIUYUH,
u3BieyeHne uHpopMauuu u3 Tabmun, auarpamMMm U rpadukoB. OnucareiabHble CTaTUCTHYECKHE
MOKazaTeau YHCIOBBIX HAOOpOB: cpenHee apupMeTHUecKoe, Meduara, HauOoblIee U
HauMeHbIIIee 3HaueHusl. Mephl pacceuBaHus: pa3Max, oucnepcusi U CMmaHoapmHoe omxioHeHue.
— CnyyaiiHas  M3MEHYMBOCTh. VI3MEHUMBOCTH, TNpu  HU3MepeHusx. Pewarowue npasuna.
3axonomepHOCmU 8 USMEHUUBBIX BETUUUHAX.
Cuay4aiinble cOOBITHS
— Cny4aiiHple ONBITHI  (DKCIIEPUMEHTHI), d3JEMEHTapHbIC CIydallHble COOBITHS  (MCXOJBI).
BepostHoctn  snemeHTapHbiX  cOObITHHA. CoOOBITHSI B CIOy4YalHBIX  OKCIEPUMEHTAX W
ONaronpusATCTBYIOIINE JIEMEHTapHbIe COOBITHS. BepoaTHOoCTH ciiydyallHBIX COOBITHI. OMBITHI C
PaBHOBO3MO>KHBIMH JIEMEHTAPHBIMU COOBITHSIMH.
— Kuaccuueckue BepOsITHOCTHBIE OTIBITHI C UCIIOJIB30BAHHEM MOHET, KYOUKOB.
— Ilpeocmaenenue codovimuii ¢ nomowwto ouazpamm Jinepa. I[IpomugononodicHvle cobwvimus,
0bveduHenue u nepecedenue coovimui. Ilpasuno cnoscenus seposmuocmei. Cuyuaiinsiii 66100p.
IIpeocmasnenue sxcnepumenma 6 gude depesa.

— Hezasucumoie cobbimus. Ymnoorcenue 6€p0ﬂn’ZHOCm€12 He3dsUCUMbIX cobvimuil.
Tlocneoosamenvrvie Hezagucumvie UCHLIMAHUA. Hpe,I[CTaBJ'ICHI/IC O HE3aBHUCHUMBIX COOBITHUIX B
JKHU3HHU.

dnemenmol KOmMOUHAMOPUKU
IIpasuno ymnooiwcenus, nepecmanosku, pakmopuan uucna. Covemanus u yucio covemanuti. Popmyna
yucaa coyemanull. TpeyeozszuK Hackana. Onvimei ¢ O0OMbWUM — YUCTOM PABHOB03MOINCHBIX
S/1eMeHMapublx cobvimuil. Buiuucnenue éeposmuocmeti 6 Onblmax ¢ npuMeHeHuem KOMOUHAMOPHBIX
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@opmyn. Ucnvimanus Bepuynnu. Ycnex u Heyoaua. Beposmuocmu cobvlmuil 8 cepuu UCHbIMAHUL

bepuynnu.

Cnyuaiinvle eenuuunbl

3nakomcmeo co CryuauHbLIMU 8ETUYUHAMU HA NPUMEPAX KOHEYHBIX OUCKPEMHBIX CAVYAUHBIX 8ETUUUH.

Pacnpeoenenue sepoamunocmen. Mamemamuueckoe oodcudanue. Ceolicmea Mamemamuiecko2o

oocuoanus. Ilonamue o 3axone 6onvuwux uducen. HMzmepenue eeposmuocmeil. Ilpumenenue 3aKoHa

OonbWUX YUCcen 8 COYUONIO2UU, CMPAX08aHUU, 6 30pPABOOXPAHEHUU, oObecnedeHuu 6e30nacHocmu

HACeNeHUs 8 YPe38bIYaAUHbIX CUMYAYUSX.

I'eomerpus
I'eomeTpuuyeckue purypbl
@Durypsl B reoOMeTpHHU M B OKPY:Kal0LeM MHUpe

— Teomerpuueckas ¢urypa. DopMupoBaHHE TPEACTABICHUI O METApEIMETHOM TOHSITHU
«purypay.

— Touka, NMHUS, OTPE30K, MHpsAMas, Jyd, JOMaHas, IUIOCKOCTb, yroy, OHCCEKTpuca yria u ee
CBOMCTBA, BUJIbI YIJIOB, MHOIOYT OJIbHUKH, KPYT.

— OceBas cumMeTpusi reoMmeTpuueckux guryp. LlenTpanbHas cCHMMETpHS T€OMETPUYECKUX QUTYD.

MHOroyroJibHuUKH

— MHOroyroJIbHHK, €ro 3J€MEHThI U €ro CBOWcTBa. Pacro3HaBaHMEe HEKOTOPHIX MHOIOYTOJIBHUKOB.
Buinyknvie u negvinykivle mHozoyeonvHuxu. 1IpaBuiibHbIe MHOTOYTOJIBHUKH.

— TpeyronasHuku. BeicoTa, MeuaHa, OuccekTpuca, CpeHsisl JINHUS TpeyroiabHuKa. PaBHOOeApeHHBIH
TPEYroJbHUK, €ro CBOMCTBA M IPU3HAKK. PaBHOCTOpPOHHUIN TpeyroiabHUK. [IpAMOYroJibHBIN,
OCTPOYTOJIbHBIA, TYMOYTOJbHBIM TPEYroJbHUKU. BHemHue yribel TpeyroiapHuka. HepaBeHCTBO
TPEYroJbHUKA.

— YerplpexyronpHuku. [lapamienorpamM, pom0, NOpsSAMOYrojibHUK,  KBaapaT, Tpamerus,
paBHOOenpeHHas Tpanenus. CBoOMCTBa U MpHU3HAKU MapaijiesiorpaMmma, poMoOa, npsMOyroibHHUKa,
KBaJpara.

OKpPYyXHOCTb, KPYT

OKpyXHOCTb, Kpyr, UX 3JE€MEHTbl U CBOMCTBA; LICHTPAJbHbIC W BIUCaHHbIE yribl. KacarenpHas u

cekywas K OKPYXHOCTH, UX ceoticmea. BIMCaHHbIE W ONHUCAHHBIE OKPYKHOCTHU JUIsl TPEYTOJIbHUKOB,

4emulpexy201bHUKO8, NPABUTIbHbIX MHO20Y20IbHUKOG.
I'eomerpuueckne ¢purypsl B npocTpaHcTBe (00beMHBbIE TeJ1a)

Mmnozoepannuk u e2o snemenmol. Hazeanus MHO202pAHHUKOG C PASHBIM NOJ0NCEHUEM U KOAUYECBOM

epaneti. llepBuuHbIE TpEACTaBIEHUS O TMUpaMHle, Mapajielenurnene, MnpusMe, cdepe, Mmape,

LUJIMHIpPE, KOHYCE, UX AJIEMEHTaX U MPOCTEHIINX CBOKCTBAX.

OTHomIEeHUs
PaBencTBo puryp
CBoiicTBa paBHBIX TPEYrOJbHUKOB. [IpU3Haku paBeHCTBa TPEYrOJIbHUKOB.
IMapanieJbHOCTH NPSAMBIX
— Ilpu3Haku 1 CBOKCTBA MAPAUICIBHBIX MPAMBIX.
—  Axcuoma napannenvnocmu Eeéxnuoa. Teopema @Paneca.
IlepnenauKy.IsipHble NIPAMBIE
[Ipsimoit yron. Ilepnennukynsp k npsmoiu. Hakionnas, npoekuus. CepeMHHBIA MEPHIEHIUKYISP K
otpesky. Ceoticmea u npusHaKu nepneHOUKYIapHOCMU.
Iloooobue

— Ilponopyuonanvrvle ompesku, nooobue guzyp.

— Ilooobusie mpeyzonvruxu. [lpusnaxu nooobus.

B3aumHoe pacnosioskeHue IpsMOil U OKPYKHOCTH, 08YX OKPYICHOCHEII.
HN3mepenus ¥ BbIYHCICHUSA
Beanuunbl

— Ilonsatue Benuuunel. JnuHa. M3Mepenue nnuHbl. EnuHALBl u3MepeHus UIMHbBL. Bennuuna yria.
I'panycHas mepa yria.

— IlonsTHe o TUOmMATM TUIOCKOW QUrypel U ee cBoiicTBax. M3mepenwe mmomiaaend. EmauHuiie
U3MEPEHUS TUIOLIAIN.

— TIlpexacraBnenue 06 oobeme U ero cBoiictBax. Mi3mepenue oobema. EquHuIbr uamepeHus 00beMoB.
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HN3mepeHus u BbIYMCIEHUSA

WHcTpyMeEHTBI 1711 U3MEPEHUH U IOCTPOECHUIN; U3MEPEHNE U BBIYUCIICHUE YIJIOB, JAJIUH (PACCTOSHUIA),

wiomanei. Tpuronomerpuueckre (GYHKIMUM OCTPOTO yria B TPSMOYTOJBHOM TpPEYrOJIbHUKE

Tpuconomempuyeckue @yHkyuu mynoco yenia. BpIUuCIieHHME 3IEMEHTOB TPEYrOJbHHKOB C

HCIIOJIb30BAHUEM  TPUTOHOMETPUYECKMX COOTHOUIEHHM. Dopmynbl IUIOMIAAUM  TPEYroJbHUKA,

napajjieliorpaMMa M €ro YacTHBIX BHJIOB, (DOpPMyIbl JIMHBI OKPYKHOCTH M IUIOIIAAM KpyTa.

CpaBuenue u Beruncienue mwiomazaeit. Teopema [udaropa. Teopema cunycos. Teopema kocunycos.

Paccrosinus
— PaccrosHue mexnay Toukamu. PaccTosiHue OT TOUKH 10 IIPSAMOIA.
— Paccmosnue medxcoy ueypamu.

I'eomeTpuueckne nocTpoeHus

— T'eomerpuueckue MOCTPOSHHS ISl IUTFOCTPALIMN CBOWCTB T€OMETPUUECKUX HUTYD.

— HWHcTpyMeHTBl Ui NOCTPOEHWM: LMpKYyNb, JMHEWKa, YroJbHUK. [Ipocmetiuiue nocmpoeHus
YUPKYIeM U TUHEUKOU: noCmpoenue OUCCeKmMpUcsl y2id, NepneHOUKyIApa K npAmMou, y2id, pagHo2o
OaHHOMY,

— Ilocmpoenue mpey2onbHUKO8 NO Mpem CMOPOHAM, O8YM CHOPOHAM U Y2y MeHCOY HUMU, CIMOPOHEe
U 08YM NPUNEHCAUUM K Hell YeTLaM.

— [enenue ompesxa 6 0aHHOM OMHOWEHUU.

I'eomeTpuyeckue npeodpasoBanus

IIpeoOpa3zoBanust
[Tonstne mnpeoOpazoBanud. [IpeacraBieHne O MeTaNpeAMETHOM MOHSATUHU «IIPeoOpa3oBaHUE).
Ilooobue.

JABukenust
OceBas ¥ LIEHTpaJIbHAasE CUMMETPHS, 108OPOM U napaiieibHulll nepenoc. Kombunayuu osusicenutl na
NJIOCKOCMU U UX CBOUCMEA.

BekTopbl 1 KOOPAUHATHI HA MJIOCKOCTH

BekTopsl
[lonsiTne BekTOopa, NEHCTBUS HaJ BEKTOpaMH, HUCIOJb30BaHHUE BEKTOPOB B (PHU3UKE, pas3iodiceHue
gexmopa Ha cocmasisauue, CKauapHoe npousgeoeHue.

Koopaunartsi

— OCHOBHBIE TOHSTHS, KOOPOUHAMbBI BEKMOpd, paccmosiHue medxcoy mouxkamu. Koopounamer
cepedunsvl ompeska. Ypasuenus guzyp.

— Ilpumenenue 6ekmopos u Koopournam OJisi peuleHus NPOCMeUuux 2e0Mempudeckux 3a0ay.

HcTtopust MaTeMaTHKH

— Bo3sHukHo8eHue mamemamuKu Kaxk Hayku, smanvl ee pazsumus. OCHO8Hble pazoenvl MamemMamuxu.
Buioarowuecs mamemamuxu u ux 6xnao é pazeumue HayKu.

— bBeckoneynocmob mHodcecmea npocmulx ducen. Yucna u onumsl ompeskos. Payuonanvhvie uucia.
Ilompebrnocmo 6 uppayuonanehvix yucaax. lilxona Iugpazopa

— 3apoorcoenue ancedbpul 6 Heopax apupmemuru. An-Xopesmu. Posicoenue oykeennou cumeonuxu. I1.
@epma, @. Buem, P. Jlekapm. Hcmopus 6onpoca o nHaxoxcoenuu ¢opmyn KopHell aneedpauieckux
ypasneHuii cmenenel, boarbuux yemoipex. H. Tapmanws, /. Kapoano, HX. Abens, 3. I'anya.

— [losgnenue memooa KoOopouHam, NO360A0OUE20 NEPEBOOUMb 2eoMempuieckKue 00beKmbl Ha A3bIK
ancebpul. Iloasnrenue epagurxoe gynkyuii. P. [lexapm, II. @epma. Ilpumepsl paziuynvix cucmem
KOOpOuHam.

— 3adaua Jleonapoo Iluzanckoco (@ubonauuu) o «xponukax, uucia Dubonayuu. 3adaua o
waxmamuou docke. Cxo0OUMOCMb 2e0MeMmpUlecKoll NPocpeccuu.

— Hcmoxu meopuu eéeposmuocmelti. cmpaxogoe oejo, azapmuvle uepul. I1. @epma, b.Ilackans, A.
bepnynnu, A.H.Koamozopos.

—  Om 3emneoenus k ceomempuu. Ilugacop u ezo wkona. @anec, Apxumeo. I[lnamon u Apucmomens.
Ilocmpoenue npasunvHbix MHO20y20MbHUKOS. Tpuccexkyus yena. Keaopamypa xpyea. Yoeoenue
Kyoa. Hcmopus yucia m. 3onomoe ceuvenue. «Hauana» Eexnuoa. JI Dinep, H.H.Jlobauesckuil.
Hcmopus namozo nocmynrama.

— [eomempus u uckyccmeo. I eomempuueckue 3aKOHOMEPHOCMU OKPYHCAIOWe20 MUpa.
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—  Acmponomus u ceomempus. Ymo u xak y3uaiu Anaxcazop, dpamocgen u Apucmapx o pazmepax
Jlynwt, 3emnu u Connya. Paccmosnus om 3emau oo Jlynvr u Connya. M3mepenue paccmosanus om
3emau 0o Mapca.

— Ponv  poccuiickux yuenvix 6 pazeumuu mamemamuku. JI. Oinep. HMU. Jlobauesckuil,
11.J1.Hebwiues, C. Kosanesckas, A.H. Koimozopos.

— Mamemamuka 6 passumuu Poccuu: Ilemp |, wxona mamemamuyeckux u HABULAYKUX HAYK,
paszsumue poccutickoeo gaoma, A.H. Kpvinos. Kocmuueckas npoepamma u M.B. Kenowviu.
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4. TemaTHUYECKOE IJIAHUPOBAHUE C YKA3AHUEM KOJINIECTBA YaC0B, OTBOAUMbBIX HaA

0CBOEHHE KAKI0N TeMblI

Ne Martemaruka S kiaacc. Tembl Komuectno
4acoB
1| fusun 8
2. HatypaJibHbIe uncia U IIKaisl 12
3. JIeHCTBHS C HATYpAIbHBIMU YUCIIAMU 24
4. Hcnonb3oBaHue CBOMCTB ACHUCTBUI IPU BEIYMCIEHUSAX 12
5. MHOroyrojbHUKH 7
6. HenmamocTs uncen 15
7. TpeyronbHUKY B YETHIPEXYTOJbHUKH 9
8. | Ipo6u 20
9. HeiicTBus ¢ qpobamu 35
10. MHororpaHHuKH 10
11. | Tabauue! U AUarpaMMbl 8
12 | [NoBTOpEHUE 10
Bcero wacoB (5 4. B Hezemo u3 pacuéra 35 yueOHBIX HEIeIb) 175
Ne MaremaTtuka 6 kiaacc. Tembl Koimyecrso
4acoB
1. JpoOu 1 IpOLIEHTHI 18
2. [IpsimMble Ha TIOCKOCTH U B IPOCTPAHCTBE 7
3. JlecsTuunbie 1poOH 9
4. JleficTBUSI C TECATUYHBIMU APOOSIMU 31
S. OKpYXHOCTB 9
6. OTHOILIIEHUS U TTPOIIEHTHI 14
7. Cummerpust 8
8. Bripaxkenusi, Gopmysibl, ypaBHEHUS. 15
9. Llenbie uncna 14
10. | Muosxkecrsa. KomOunaTopuka 9
11. PammonanbHbIe yncaa 16
12. MHOTOYrONbHUKH U MHOTOTPAHHUKH 10
13. IToBTOpEHUNE 15
Bcero vacos (5 4. B Henento U3 pacuéra 35 ydeOHbBIX HEAe ) 175
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KoaunuecTBO

Ne Aaredpa 7 kanacc. Tembl
4acoB
1. BeIpaxenus, TOK1eCTBA, ypaBHEHUS 11
2. VYpaBHeHUSs C OJTHOM TepeMEHHON 10
3. OyHKIUU 14
4. | Crenens c HaTypaJbHBIM IIOKa3aTeIeM 17
5. | Muorouens! 11
6. [Ipoussenenne mHorouseHoB. Crioco0 rpynmupoBKHy. 12
7. DopMybl COKPAILIEHHOTO YMHOKEHUS 22
8. | Cucrems mmeitHbIxX YpaBHEHUI 17
9. IToBTOpEHUE 11
Bcero uacos 125
Ne I'eomerpus 7 kiaace. Tembl Konmaecrso
4acoB
1. | Havansmere TE€OMETPUYCCKUE CBEIICHHS 10
2. TpeyroabHUKH 12
3. [TapannensHbIe IPSIMBIC 10
4. | CoorHomenus MEX]ly CTOPOHAMH U YIJIaMH TPEeyroJIbHUKa 6
IIpsimoyrombHble TpeyroybHUKU. [locTpoeHne TpeyroapHUKa [0 TPEM
' 9
JIEMEHTaM
6. [ToBTOpEHME 3
Bcero yacos 50
Ne Auredpa 8 kiaace. Tembr Kommaecrso
4acoB
1. [ToBTOpenue 3a kype 7 kiiacca 3
2. PanronansHbIE 1poOH 23
3. KBaaparHbeie KOpHU 18
4. KBanparsble ypaBHEHUS 21
5. Hepasenctaa 15
6. | Cremens c LEJIBIM TIOKa3aTeneM 8
. | Dnementst cTatucTHKR 5
8. | Mrorosoe MIOBTOPEHUE 3a Kypc anredpsl § kiacca 12
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Bcero uacos (3 4. B Heaeno u3 pacuéra 35 yueOHbBIX HEJIEIb) 105
KoimuecTBo
Ne I'eomerpus 8 kiaacc. Tembl
4acoB
1 YeThlpexyroJbHUKN 14
2 [Tnomans 13
3. [TotoOHBIE TPEYTOIBHUKH 20
4 OKpyXHOCTB 17
5 HTorooe moBTOpEHNE Kypca reOMETpUH 8 Kitacca 6
Bcero yacoB (2 4. B Henento u3 pacuéra 35 yueOHBIX HEIEIb) 70
Ne Aaredpa 9 kaacc. Tembl KonmiecTno
4acoB
1. [ToBTOpeHue 3a Kypc 8 kiacca 4
. BaJ[paTHIHAs KITAS
2. | Keamp yH 22
3. VYpaBHEHHS U HEPABEHCTBA C OJIHOM NepeMeHHOI 15
4. VYpaBHEHHsI 1 HEPABEHCTBA C IBYMsI IIEPEMEHHBIMU 17
5. ApubdmMernueckas ¥ TEOMETpUUYECKast MPOTPECCUU 15
6. | Drementhi KOMOWHATOPHUKHU U TEOPUHU BEPOSTHOCTEH 15
7. | Wrorosoe MMOBTOPEHHE Kypca anreopsl 3a 7-9 KiaccoB 14
Bcero yacoB (3 4. B Heziemo 3 pacuéra 34 yueOHBIX HEIeIb) 102
Ne I'eomerpust 9 kaace. Tembl Koawiectso
4acoB
1. [ToBTOpeHue kypca 8 kiacca 3
2. BexkTopsl 9
3. Mertona KoopuHaT 10
4. | CooTHOmEHNS MEXTy CTOPOHAMH M yrllaMu TpeyroibHuka. CkansapHoe 11
MIPOU3BE/ICHUE
5. JlivHa OKPY>KHOCTH | IJIOLIAAb Kpyra 12
6. JIBroxeHust 8
7. | Hawansmere CBEJICHUS U3 CTEPEOMETPUU 8
8. IToBTOpEHME. 7
Bcero uacos (2 4. B Henento u3 pacuéra 34 yueOHBIX HEJIEIb) 68
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