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1. IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YYEBHOI'O IIPEJIMETA

JIMYHOCTHBIE PE3YJIBTATDI:
JInuHOCTHBIE pe3yabTaThl B c(pepe OTHOIIEHHIT 00yUyaroIuxcs K cede, K CBOeMy 310POBbIO,

K HO3HAHHUIO Ce0n:

OpHEHTAIMsl OOY4YaIOMIMXCS Ha JOCTHKEHHE JIMYHOTO CYACThS, PEalU3alfio IO3UTHBHBIX
KU3HEHHBIX TE€PCIEKTUB, HWHUIMATUBHOCTh, KpPEAaTHMBHOCTb, T'OTOBHOCTh M CIOCOOHOCTH K
JTUYHOCTHOMY CaMOOIIPEENICHUI0, CIOCOOHOCTh CTAaBUTH LIEIH U CTPOUTH KU3HEHHBIE IIJIaHbL;
TOTOBHOCTb U CHOCOOHOCTh 00ECTIEYUTh ceOe U CBOMM OJIM3KUM JIOCTOMHYIO JKM3Hb B IPOILIECCE
CaMOCTOSITEJIbHOM, TBOPUECKON U OTBETCTBEHHOMU JIEATEIIbHOCTH;
TOTOBHOCTh M CIIOCOOHOCTH 00yUaroluXxcsi K OTCTAUBAHUIO JIMYHOTO IOCTOMHCTBA, COOCTBEHHOTO
MHEHUS, TOTOBHOCTh U CIHOCOOHOCTH BBIpaOaThIBaTh COOCTBEHHYIO MO3MUIMIO MO OTHOIICHHUIO K
OOIIECTBEHHO-TIOJINTUYECKUM COOBITUSM TPOLUIOrO M HACTOSIIEr0 Ha OCHOBE OCO3HAHHS U
OCMBICJICHUS UCTOPHUH, TyXOBHBIX LIECHHOCTEW U JOCTHKEHHI HAIlIeH CTPaHBbI;
TOTOBHOCTB M CIIOCOOHOCTH O0YYaIOIIMXCsl K CAMOPA3BUTHIO U CAMOBOCIUTAHUIO B COOTBETCTBHH
C O00IleYeIOBEYECKUMH LIEHHOCTSIMU M HJealaMU Tpa)KJIaHCKOro oOlIecTBa, MOTPEOHOCTh B
(bU3MUECKOM CaMOCOBEPIICHCTBOBAHUH, 3aHATUSAX CIIOPTUBHO-03/10POBUTENBHOMN JAEITEIbHOCTHIO;
MPUHATAEC W pean3alis LEHHOCTEH 3J0pOoBOro M 0e30MmacHoro olpas3a >KWU3HH, OEpeKHOE,
OTBETCTBEHHOE M  KOMIICTGHTHOE  OTHOIIEHHWE K  COOCTBEHHOMY  (U3WYECKOMY U
MICUXO0JIOTHYECKOMY 3/10POBbIO;
HETPUSATHE BPEIHBIX MPUBBIYEK: KYPEHUS, YIOTPEOICHUS aJIKOTOJIsl, HAPKOTUKOB.

JInuHocTHBIE pe3yabTaThl B cepe oTHomeHHH oOyuyarwmuxca K Poccunm kak k Poaune

(OreuectBYy):

poccuiickas MJEHTHYHOCTb, CIIOCOOHOCTh K OCO3HAaHUI POCCHUICKOM HJIEHTUYHOCTH B
MOJIUKYIBTYPHOM COIIMYME€, YYBCTBO MPUYACTHOCTH K HCTOPUKO-KYJIbTYpPHOH OOIIHOCTH
poccuiickoro Hapona u cyabbe Poccuu, marproTu3M, TOTOBHOCTH K CIIy’keHHI0 OTEedecTBy, €ro
3allNTE;
YBAOKEHUE K CBOEMY HAPOJy, YyBCTBO OTBETCTBEHHOCTHU mepea PoauHON, rOpAOCTH 3a CBOM Kpaid,
cBor0 PoauHy, mpomutoe M HacTosIee MHOIOHAIMOHAIBHOrO Hapona Poccunm, yBaxkeHue x
roCyJJapCTBEHHbIM CUMBOJIaM (rep0, ¢uiar, TMMH);
(GbopMHpOBaHHE YBa)XXE€HUS K PYCCKOMY S3bIKYy KaK TIOCYJapCTBEHHOMY s3bIKy Poccuiickoit
Oenepanyy, SBISIONIEMYCS OCHOBOW PpPOCCHUMCKOM HWAEHTUYHOCTH M TJaBHBIM (AaKTOpPOM
HallMOHAIbHOTO CaMOOIIPECIICHHUS;
BOCIIUTaHHME YB)XXEHUS K KYyJbTYype, sI3bIKaM, TPaAULUSIM U 0ObIYasiM HApOJIOB, MPOKUBAIOIINX B
Poccuiickoit @enepanuu.

JInuHoCTHBIE pe3yJbTaThl B cepe OTHOMIEHUH 00y4alOIIMXCS K 3AKOHY, FOCY1apCTBY U K

rPakIaHCKOMY O0LIECTBY:

IPaXJaHCTBEHHOCTh, IPAX/JIAaHCKas MO3ULUSA aKTMBHOTO M OTBETCTBEHHOTO 4WIEHA POCCUHCKOTO
00I11eCTBa, OCO3HAIOIIETO CBOM KOHCTHUTYIIMOHHBIE MpaBa U 00S3aHHOCTH, YBAXKAIOLIETO 3aKOH U
IMPpaBOMOPAIOK, OCOSHAHHO ITPUHUMAIOIICTO TPAAUITHOHHBIC HAITMOHAJIBHBIC 1 O6HIG‘-I€.]'IOB€‘—IGCKI/IC
T'YMaHHCTHYECKHE U JEMOKpPaTUYeCKHe IEHHOCTH, TOTOBOTO K YYacTHIO B OOIIECTBEHHOM JKU3HU;
MPHU3HAHUE HEOTYYKITAEMOCTH OCHOBHBIX IPaB W CBOOOJ 4YeEJIOBEKa, KOTOpPHIE MPUHAIIEKAT
KaKJIOMY OT POXAEHHS, TOTOBHOCTh K OCYIIECTBICHHIO COOCTBEHHBIX INpaB U cBoOoa 06e3
HapyLEeHHs IpaB U CBOOO] APYTUX JIUL, TOTOBHOCTh OTCTauBaTh COOCTBEHHBIE MpaBa U CBOOOIBI
YCJIOBCKA U IrpaxaaHWHa COIrJIaCHO 06HlerI/ISHaHHI)IM IIpUHIOUIIAM U HOPMaM MEXIYHApPOJIHOTO
npaBa U B coorBeTcTBUU ¢ Koncturynumeit Poccuiickoit denepanuu, npaBoBas U MOJIUTHYECKAs
IpPaMOTHOCTH;

MHUPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BHTHsI HayKd U OOIIECTBEHHOM
NPAaKTUKM, OCHOBAaHHOE HA JAMAlOre KyJabTyp, a TakXKe pPa3Iu4HbIX (GOpM OOIIECTBEHHOTO
CO3HaHUsI, 0CO3HAaHUE CBOETO MECTA B TOJHUKYJIHTYPHOM MHUPE;

WHTEPUOpU3ALMS LEHHOCTEH JEMOKPAaTUM H COLUMAIBbHOW COJNUAAPHOCTH, TOTOBHOCTH K
TOTOBOPHOMY PETYJIMPOBAHHIO OTHOIICHHUH B TPYIINE MM COLUAIbHON OpraHU3alniy;

TOTOBHOCTH OOYYAIOMIMXCSl K KOHCTPYKTUBHOMY YYAaCTHIO B IPUHATHH PEIICHHM, 3aTparuBaroIinux



UX MpaBa U MHTEPEChl, B TOM YHUCJIE B pa3iIMuYHbIX (hopMax OOIIECTBEHHOI caMOOpraHHu3aluiy,
caMmoyIIpaBJieHHsI, 00IIECTBEHHO 3HAYNMOMN JeSITEeIbHOCTH;

MPUBEPKEHHOCTh HJEAM HHTEpPHAIMOHAIN3Ma, JPYKObl, paBEHCTBA, B3aHMMOIOMOIIN HapOOB;
BOCIIUTAHUE YBAKUTEIBHOI'O OTHOIIECHHS K HALIMOHAIIbHOMY JIOCTOMHCTBY JIFOJEH, UX YyBCTBaM,
PETUTHO3HBIM YOCIKICHUSAM;

FOTOBHOCTh ~ OOYYarOIIMXCS  MPOTUBOCTOATH  WJCOJOTUU  HAKCTPEMH3Ma, HAIMOHAIHU3MA,
KceHo(oOur; KOpPYNUUHU; TUCKPUMHUHALIMM 1O COLUAIbHBIM, PEIUTHO3HBIM, PAacOBBIM,
HAllMOHAJIbHBIM [IPU3HAKAM M JIPYTMM HETaTUBHBIM COLIMAJILHBIM SIBJICHUSM.

JIMYHOCTHBIE Pe3yJbTAThI B c(pepe OTHOMIEHUH 00yHAIOIIUXCSH € OKPY/KAIOMIUMHM JIIOAbMHU:
HPAaBCTBEHHOE CO3HAHME U IOBEIEHHE HAa OCHOBE YCBOCHHUS OOIIEUYEIIOBEUECKUX IIEHHOCTEH,
TOJIEPAHTHOTO CO3HAHUSl U IIOBEJEHUS B IOJUKYJIBTYPHOM MHpPE, TOTOBHOCTU U CIOCOOHOCTH
BECTHU JMAJIOT C APYTUMH JIOJbMH, IOCTUTaTh B HEM B3aUMOIIOHUMAaHUS, HAXOAUTh O0IIKE LENH U
COTPYIHUYATH IS UX JTOCTHKEHUS;
MPUHATHE TYMaHUCTHMUYECKHUX IIEHHOCTEH, OCO3HAHHOE, YBaXXUTEIbHOE M J00pOKelaTelbHOe
OTHOLLIEHUE K JIPyrOMYy YEJIOBEKY, €r0 MHEHUIO, MUPOBO33PEHHUIO;
CIIOCOOHOCTh K COMEPEKMBAHUIO M (OPMHPOBAHUE TO3UTHUBHOI'O OTHOLICHHS K JIIOASM, B TOM
quciae K JUIAaM C OTPaHWYCHHBIMH BO3MOXKHOCTSIMH 3/I0pOBbSl M HWHBAIHIAM; OEpexHOE,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHE K (PU3MYECKOMY M TICUXOJIOTUYECKOMY 30POBBIO
JPYTUX JIIOJIeN, YMEHUE OKa3bIBaTh [IEPBYIO IOMOIIb;
(dbopMUpOBaHNE BBIPRXKEHHOHN B MOBEJCHUN HPABCTBEHHOM MO3UIIMHU, B TOM YHUCIIE CIIOCOOHOCTHU K
CO3HATENBFHOMY BBIOOpPY 100pa, HPAaBCTBEHHOI'O CO3HAHHUS U TOBEJIEHUS HAa OCHOBE YCBOCHMS
00IIIeYeTIOBEYECKMX LEHHOCTeH M HPAaBCTBEHHBIX UYBCTB (YECTH, MAOJTa, CIPABEIUTMBOCTH,
MUJIOCEPUS U APYKETI00Hs);
pa3BUTHE KOMIIETEHIUMH COTpPYJIHUYECTBA CO CBEPCTHUKAMM, JE€TbMHU MJIAQJILIEr0 BO3pacTa,
B3pOCJIBIMH B  00pa30BaTeNnbHOM, OOIIECTBEHHO TOJIE3HOH, Yy4eOHO-HCCIIeI0BaTEeNbCKOH,
MIPOEKTHOM U IPYI'UX BUIAX AESTEIbHOCTH.

JInyHOCTHBIE pe3yJbTaThl B c(epe OTHOIICHHH 00y4alOIIUXCH K OKPYKaKIIEeMy MHUPY,

’KMBOI IPUPoOJeE, XYA0KECTBEHHOM KYyJIbTYype:

MHUPOBO33PEHHE, COOTBETCTBYIOLIEE COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH, 3HAYUMOCTH HAYKH,
TOTOBHOCTh K HAayYHO-TEXHHYECKOMY TBOPYECTBY, BIaJIEHHE JIOCTOBEpHOM HH(popMamuen o
MNEPCAOBBIX NOCTHIKCHUAX U OTKPBITHUAX MHpOBOfI M OT€YECTBEHHOM HAayKH, 3aMHTCPECOBAHHOCTDb
B HaYYHBIX 3HAHUIX 00 yCTpOWCTBE MHpa U OOIIECTBa;
TFOTOBHOCTh U CIIOCOOHOCTH K 0Opa30BaHUIO, B TOM 4YHCJIE CaMO00pa30BaHUIO, HA MPOTSKEHUU
BCEH JKM3HU; CO3HATEIHHOE OTHOLIEHHE K HENIPEPHIBHOMY 00pa30BaHUIO KaK YCIOBUIO YCIEITHON
npo¢ecCHOHATBLHON U 00IIECTBEHHOH 1A TEIbHOCTH;
9KOJIOTMYECKass KyJbTypa, OepekHOEe OTHOUIEHHMs K POJHOW 3emile, MPUPOJHBIM OorarcTBam
Poccu n MHpa; MOHMMAHHUE BJIIMAHUA COLHUAJIBHO-3KOHOMHUYCCKHUX IPOHCCCOB Ha COCTOSAHUC
MIPUPOJHOMN U COLUAIBHON Cpeibl, OTBETCTBEHHOCTD 33 COCTOSIHUE IIPUPOIHBIX PECYPCOB; YMEHUS
W HaBBIKM Pa3yMHOIro IIPpUPOAOIIOIIB30BAHHA, HETCPIMMOC OTHOLICHUC K JIGP'ICTBPISIM,
MIPUHOCSIIM BpeJl SKOJIOTHH; TPUOOPETEHUE ONBITA SKOJIOT0-HANIPABICHHOM NEsATEIbHOCTH;
ACTETUYECKOE OTHOILIEHUS K MHUPY, TOTOBHOCTh K 3CTETHYECKOMY OOYCTPOWCTBY COOCTBEHHOI'O
ObITa.

JInyHOCTHBIE pe3yJbTaThbl B cepe OTHOMIEHUH 00y4alOUIUXCA K CeMbe M POAUTEISIM, B

TOM YMCJIe MOArN0TOBKA K CeMEHHOM KU3HU:

OTBETCTBEHHOE OTHOILEHUE K CO3JaHUI0 CEMbU Ha OCHOBE OCO3HAHHOIO NPUHATUS LEHHOCTEH
CEeMEMHOM KU3HHU;
MOJIOKUTEIbHBIA 00pa3 CceMbH, POIUTENHCTBA (OTIOBCTBA M MATEPUHCTBA), MHTEPUOPU3ALIUS
TPaJIUILIMOHHBIX CEMENHBIX IIEHHOCTEMH.

JInuHocTHBIE pe3yabTarhl B cdepe OTHOLIECHMS oO0ydalmuXcd K Tpyay, B cdepe

COIMAJIbHO- PKOHOMHYECKHUX OTHOILIEHMIA:

yBa)K€HHE KO BceM (hopMaM cOOCTBEHHOCTH, TOTOBHOCTH K 3aIlIUTE CBOCH COOCTBEHHOCTH,

OCO3HAHHBIM BBIOOp Oyaymielt mpodeccuu Kak NyTh M CIOCO0 peaau3anui COOCTBEHHBIX
KU3HCHHBIX TIAHOB;



— TOTOBHOCTh OOYYAIOMIMXCS K TPYIOBOH MPodeCCHOHATBHON NMEATeTbHOCTH KaK K BO3MOXKHOCTH
Y4acTHS B PEIICHUH JIUYHBIX, OOIIECTBEHHBIX, TOCYIAPCTBEHHBIX, OOIIEHAIIMOHATIBLHBIX MTPOOJIEM;
— TOTPEOHOCTb TPYAUTHCS, YBOKEHHUE K TPYAy U JIOASAM TPYyHAa, TPYIOBBIM JIOCTHUIKCHUSM,
100pOCOBECTHOE, OTBETCTBEHHOE€ W TBOPYECKOE OTHOIICHHWE K pa3HbIM BHJIaM TPYJI0BOM
JEeITEIbHOCTH;
— TOTOBHOCTHB K CaMOO6CJIy)KI/IBaHI/IIO, BKJIFOYast 06yquHe U BBIIIOJIHCHHUEC JOMAIIITHUX 06$I3aHHOCTeI>'I.
JInyHOCTHBIE pe3yJbTaThl B cepe (PU3N4ECKOro, MCUX0J0rH4ecKOro, COUMAIbHOIO M
aKaJeMHU4YecKOoro 0J1aronoJyyus 00y4aromuxcs:
- usumdeckoe, IMOIMOHATHHO-TICUXOJIOTHYECKOE, COMMALHOE OJIaronoiydne o0yJarommxcs B
KU3HK 00pa30BaTeIbHON OpraHU3allMH, OIIYIIEHHWE JEeThbMH O€30MacHOCTH U TICHXOJOTHYECKOTO
KoMdopTa, THPOPMALUOHHOW OE30MTACHOCTH.

METANPEAMETHBIE PE3YJIbTATDBI
BbINyCKHUK HAYYUTCS:
PeryasituBubie YY /|

— CaMOCTOSITENIBHO OINPEIEeNsATh LENH, 3aJaBaTh NapamMeTpbl M KPUTEPUHU, MO KOTOPHIM MOKHO
ONPENIEIUTh, UTO 1EJb TIOCTUTHYTA;

— OLIEHHWBAaTh BO3MOXHBIE IIOCIEACTBUS JIOCTM)KEHUS IIOCTABJIEHHOM LE€AM B JAESITEIbHOCTH,
COOCTBEHHOMW KM3HHM M XU3HH OKPYKAIOLIMX JIFOJICH, OCHOBBIBASICH Ha COOOPAKEHHUAX ITUKU H
MOpaJly;

— cTaBuUTh ® (OpPMYIHpPOBATh COOCTBEHHBIC 3aJa4d B O0pa30BATEIBHOM JCATCILHOCTH U
KU3HEHHBIX CUTYaIUsX;

— OLIGHUBAThH PECYPCHI, B TOM UHUCJIE BPEeMs U Ipyriue HeMaTepHallbHbIE PeCypChl, HEOOXOIUMBIE NS
JOCTUKEHUSI IOCTaBICHHON 1IeIu;

BBIOMpATh MyTh JOCTH)KEHHUS IIeNM, TUIAHUPOBATh PELICHHE MOCTaBICHHBIX 3a7a4, ONTUMHU3UPYS
MaTepuaIbHble U HEMaTepUaAJIbHbIE 3aTPaThI;

— OpraHu30BbIBaTh 3(PPEKTUBHBIN MOUCK PECypcOB, HEOOXOUMBIX ISl JOCTHKEHHS TOCTaBICHHOMN
LENH;

—  COIIOCTAaBJIATH MOJIYYEHHBIH PE3yJIbTaT AEATEIbHOCTHU C IIOCTAaBICHHOMN 3apaHee LElNbo.

ITo3naBartenbHbie YY /[

— MHCKaTh W HaXOIUTh OOOOIEHHBIE CMOCOOBI pelIeHHs 3aJad, B TOM YHUCIE, OCYLIECTBIATh
pa3BepHyThI HHGOPMAMOHHBII MOMCK W CTaBUTh HA €ro OCHOBE HOBble (y4eOHbIE H
[I03HABaTeNbHbIE) 3a/1a4H;

— KPUTHYECKHU OLICHMBATh M MHTEPIPETUPOBATh MHPOPMALIMIO C Pa3HBIX MO3MILMH, paclio3HaBaTh U
(buKcupoBaTh MPOTUBOPEUHS B HH(OPMAIIMOHHBIX UCTOUHUKAX;

— HCHOJb30BaTh  PA3IMYHBIE  MOJEIBHO-CXEMaTHUYECKHE  CpeACcTBa Uil IPEJCTaBJICHUA
CYLIECTBEHHBIX CBSI3€M M OTHOLLIEHUH, a TaK)Ke MPOTUBOPEUNH, BBISIBJICHHBIX B HH()OPMALIMOHHBIX
HMCTOYHMKAX;

— HaxoAWUTb U NMPUBOJAUTH KPUTUUYECKUE APTYMEHTHI B OTHOLLIEHUU JEHCTBUN U CYXACHUN APYroro;
CTMOKOIHO M Pa3yMHO OTHOCHUTBHCS K KPUTHUECKUM 3aMEYaHHUSM B OTHOLIEHHH COOCTBEHHOTO
CYXJEHHsI, pacCCMaTPUBaTh UX KaK pECypc COOCTBEHHOT'O Pa3BUTHS;

— BBIXOJWUTH 3a paMKU y4eOHOro TMpeaMeTa M OCYLIECTBIATh IeJIEHANPABIEHHBIH IOUCK
BO3MOKHOCTEH ISl IIMPOKOTO MEPEHOCA CPECTB U CIIOCOO0B JAeHCTBUS;

— BBICTpauBaThb WHAMBUAYAIbHYIO 0O0pa30BaTENbHYIO TPACKTOPUIO, YUYMTHIBAsS OTPAaHUYEHHUS CO
CTOPOHBI JIPYTUX YYaCTHUKOB U PECYpCHBIE OTPaHUYEHUS;

— MEHATh U yE€p>KUBaTh Pa3HbIE O3ULINN B TIO3HABATEIBHOM 1E€ATENBHOCTH.

Kommynukarususbie YY ]|

— OCYILECTBJISATH JEIOBYI0 KOMMYHHMKAIIMIO KaK CO CBEPCTHHKAaMHU, TaK M CO B3pOCIBIMU (Kak
BHYTPH 00pa30BaTeIbHONW OpraHU3allMH, TaK M 3a €€ MpeJeinaMH), Toa0upaTh MapTHEPOB IS
JIeTIOBOM KOMMYHHUKALMU MCXOMAS U3 COOOpakeHUHl pe3yIbTaTUBHOCTH B3aMMOJCHCTBHS, a HE
JIMYHBIX CUMIIATH;

— TIPH OCYIIECTBIECHHH TPYNIOBOH pabOThl OBITh KaK PyKOBOAWUTENIEM, TaK U WICHOM KOMAaHIbI B
pa3HbIX poJsAX (TeHepaTop UaeH, KpUTUK, UCIIOJHUTEND, BBICTYIAIOIINN, IKCIEPT U T.1.);



— KOOPJAMHHUPOBAaTh M  BBHINOJHATE PAabOTy B  YCIOBHUAX PEAIBHOIO, BUPTYaJbHOIO U
KOMOHMHUPOBAaHHOI'O B3aUMOJECHCTBUS;

— Pa3BEpHYTO, JIOTMMHO M TOYHO H3JIaraTbh CBOK TOYKY 3PEHHUs C HCIIOIb30BAHHEM aJCKBATHBIX
(YCTHBIX M IUCbMEHHBIX) SI3bIKOBBIX CPE/ICTB;

— pacrno3HaBaTb KOH(IMKTOIEHHbIE CUTYyallMd W MpeJoTBpaliaTb KOH(DIMKTBI JO HMX AKTUBHOMN
¢ba3pl, BbICTpaMBaTh JAEJIOBYI0 M O0pa3oBaTelIbHYH0 KOMMYHHMKALMIO, H30eras JIMYHOCTHBIX
OLICHOYHBIX CYKJICHHM.

NPEJAMETHBIE PE3YJIbTATbHI

B coorBerctBun ¢ mnpuHsATol KoHuenuueidl pa3BUTHS MaTeMaTH4eCcKOro oOpa3oBaHUS B
Poccwuiickoit ®Denepanuu, MaTeMaTHUYeCKOe OOpa3OBaHWE peliaeT, B YAaCTHOCTH, CIIAYIOIINE
KJIIOYEBbIE 3aa4u:

«IIPEIOCTABIATH KXKA0OMY 00y4aromeMycss BO3MOKHOCTh JOCTHXKEHHSI YPOBHS MaTeMaTHYECKHX
3HaHUH, HEOOXOIMMOTO JUTsI TalIbHEHUIIIEeH YCTICIITHON KU3HH B OOIIIECTBEY;

«obecnieunBaTh HEOOXOIMMOE CTpaHE YHUCIO BBIMTYCKHUKOB, MaTeMaTHUYeCKas IOJTrOTOBKa
KOTOPBIX JIOCTaTOYHA JUIsl NPOJOJDKEHHs o0O0pa3oBaHUs B Ppa3IMYHBIX HAMpaBICHUSX U Ul
MPAKTUYECKON JEeSTeTLHOCTH, BKIIIOUYAs MPEMoIaBaHIe MAaTEMATHKH, MATEMaTHYECKHE MCCIIeIOBAHMS,
paboty B chepe nHGOPMALMOHHBIX TEXHOJIOTHN U JIp.»;

«B OCHOBHOM 00IIEM U CpeHeM 001ieM 00pa3oBaHUU HEOOXOIUMO MPETYCMOTPETh MOITOTOBKY
o0yyJaroIuxcs B COOTBETCTBUU C MX 3aIPOCAMU K YPOBHIO IOJATOTOBKH B chepe MaTeMaTHYECKOIO
o0pa3oBaHU.

CoOTBETCTBEHHO, BBIIEISIOTCA TP HAIIpaBlIeHHUs TpeOOBaHUM K pe3ysibTaTaM MaTeMaTHYECKOIo
o0Opa3oBaHMS:

1) npakTHKO-OPHEHTUPOBAHHOE MaTeMaTHUECKOEe 00pa3oBaHue (MaTeMaTuKa Jisl JKH3HH);

2)MaTeMaTHKa JJisl HCIIOJIb30BaHus B podeccuu;

3)TBOpUYECKOE HAlpaBJieHHE, Ha KOTOPOE HALCNICHbl T€ OOYYarOIIHecs, KOTOPbIC IUIAHUPYIOT

3aHMMATbCAd TBOPYECKOW M HCCIENOBATENbCKOM paboTol B 00JIacTH MaTeMaTHKHU, (PU3MKH,
HSKOHOMHKH U APYTHX OOJIACTSIX.

OTH HaNPaBICHUS PEATH3YIOTCS B IBYX OJIOKax TpeOOBaHMI K pe3ysIbTaTaM MaTeMaTHIECKOTO
o0Opa3oBaHUsl.

Ha yrny6ieHHOM ypoBHe:

Beimmyckauk Hayuntest B 10-11-m kmaccax: A yCHEIIHOTO MPOJOJDKEHUs 0Opa3oBaHUs IO
CTIEUATBHOCTSM, CBSI3aHHBIM C TIPUKJIAJHBIM UCIIOJIh30BAHUEM MATEMATHUKH.

BbIMyCKHUK MOJYYHUT BO3MOXKHOCTH Hayuuthbesi B 10-11-m kimaccax: mas oOecrnieueHHs
BO3MOYKHOCTH YCIICHTHOTO TIPOJIOJDKEHUS O0pa3oBaHHMS MO CHENHATBHOCTSM, CBS3aHHBIM C
OCYILECTBJICHUEM HayYHOH M HCCIIE0BATEIbCKON JESITEeIbHOCTH B O0JIACTH MAaTEMATUKU M CMEXHBIX
HayK.

IIpy w3yyeHMM MaTeMaTUKU Ha YIIyOJIEHHOM YpOHE MpPEIbSBISAIOTCS TpeOOBaHMS,
COOTBETCTBYIOIIME HANPABICHUIO «MaTeMaTHUKa U MPO(EeCcCHOHANBHON NEesSTeIbHOCTHY»;, BMECTE C
TEM BBITYCKHHUK IOJY4aeT BO3MOXKHOCTh U3YUYUTh MAaTeMaTHKy Ha ropas3jio 0ojee BHICOKOM YPOBHE,
9TO co37acT GyHIAMEHT JIJIs TATBHEHIIIEro CEephe3HOr0 U3YUSHHSI MATEMAaTHKH B BY3e€.

Ha 6a30BoM ypoBHe:

— c(hOpPMHPOBAHHOCTH MPEACTABICHUN O MaTeMaTHUKE KaK 4YaCTH MHUPOBOW KYIBTYpPBI U O MECTE
MaTeMaTHKd B COBPEMEHHOW IWBWIIM3AIWHU, O CIIOCO0AaX OIMCAaHWS HAa MaTEMaTHYeCKOM SI3BIKE
SBJICHUH peabHOTO MUPA;

— cpOPMHPOBAHHOCTh TPEACTABICHUH O MAaTEeMAaTUYECKHX TOHATHIX Kak O BaKHEHIINX
MaTeMaTHYECKUX MOJIEIISX, IMMO3BOJISIONIMX OIMCHIBATh W W3Yy4aTh pa3HbIE IMPOIECCH M SBICHUS,
MTOHMMaHHE BO3MOXKHOCTH aKCHOMAaTHYECKOT0 MMOCTPOEHHUSI MaTEMAaTHYECKUX TEOpUi;

— BIAJCHHE METOJAaMH JIOKA3aTeIIbCTB W aJITOPUTMOB DEIICHHS, YMEHHE WX [PUMEHSTH,
MIPOBOJIUTH JTOKa3aTeIbHbBIC PACCYKICHUS B XO/I€ PEUICHHUS 3a71ad;

— BIAJCHME CTAaHAAPTHBIMH NpUEMAMM pEIICHUS pAlMOHAIBHBIX U  HPPALMOHAIBHBIX,
MOKa3aTeJIbHBIX, CTENEHHbIX, TPUTOHOMETPHUUCCKUX YpPaBHEHUH M HEPABEHCTB, HX CHUCTEM;
UCIOJIb30BAHUE T'OTOBBIX KOMIIBIOTEPHBIX MPOrpaMM, B TOM YHCIE JUIsl MOUCKA IYTH PELICHHUS U
WUTIOCTPAIIUK PEIICHHS ypaBHEHUI U HEPABEHCTB;




— c(OpPMHUpPOBAHHOCTh TMPEACTABICHHH 00 OCHOBHBIX TIOHATHSX, HIEIX H  METOoJax
MaTEeMaTHYECKOTO aHaIN3a;

— BJIQJICHUE OCHOBHBIMM IIOHSATUAMH O IUIOCKUX M MPOCTPAHCTBEHHBIX T'E€OMETPUUYECKUX
¢durypax, uX OCHOBHBIX CBOMCTBaX; C(HOPMHPOBAHHOCTh YMEHUS PACIIO3HABATH HA YEPTE)KAX, MOJIEIISIX
U B pEalbHOM MHpE T'€OMETpUYECKHE (PUTYPBI, TPUMEHEHUE H3YYCHHBIX CBOMCTB T'€OMETPHUUYCCKUX
buryp u Gopmyn Il peIIeHUS TEOMETPHUSCKUX 337124 U 337124 C MPAKTUYECKUM COJIEPIKAHUEM;

— c(OpMHUPOBAHHOCTh MPEACTABICHUN O TpOIecCaX W SBJICHHUSIX, MUMCIOIIMX BEPOSTHOCTHBIN
XapakTep, O CTAaTHCTHYECKHUX 3aKOHOMEPHOCTSAX B pPEaTbHOM MHpPE, 00 OCHOBHBIX IOHSITHAX
3JIEMEHTAPHOW TEOPUU BEPOSTHOCTEW; YMEHHMI HAXOJWTh U OLIEHMBATh BEPOSITHOCTU HACTYIUJICHHUS
COOBITUH B TPOCTEHUIIUX MPAKTUYECKUX CUTYaIUSAX W OCHOBHBIC XapaKTEPHUCTHKU CIyYalHBIX
BCJIMUMH;

— BJIQJICHUE HAaBbIKAMU HCIIOJb30BaHMS TOTOBBIX KOMIBIOTEPHBIX MMPOrPaMM IIPU PEIICHUHU 3aa4.

Ha noBblIlIeHHOM ypOBHe:

—  c(hopMHPOBAHHOCTh MPEICTABICHUA O HEOOXOIUMOCTH JIOKA3aTeIhCTB MpPU OOOCHOBAHHUH
MAaTEMaTUYECKUX YTBEPKACHUM U POJIM AKCUOMATUKH B IMTPOBEJICHUU AEAYKTUBHBIX PACCYKICHHUIL;

— c(hopMHpPOBAaHHOCTh MOHATUHHOTO ammapara MO0 OCHOBHBIM pa3fellaM Kypca MaTeMaTUKH;
3HAHUNA OCHOBHBIX TeopeM, (OpMyT M YMEHHS UX MPUMEHSATh; YMEHHS JOKa3blBaTb TEOPEMbI U
HaxOJIUTh HECTAHIAPTHBIC CIIOCOOBI PEIICHUS 3a/1a4;

— c(hopMHpPOBAaHHOCTH YMEHHI MOJEIUPOBATh peajbHbIE CUTYallMH, UCCIEI0BATh MOCTPOCHHBIE
MOJIEIN, UHTEPIIPETUPOBATH NOJIYYEHHBIA PE3YyJIbTaT;

—  c(OpMHUPOBAHHOCTH IPEJICTABIICHUI 00 OCHOBHBIX IMOHATHAX MAaTEMaTHYECKOIO aHaIu3a U UX
CBOICTBaX, BJIaJICHUE YMEHHEM XapaKTepU30BaTh MOBeACHUE (DYHKIIUN, UCIIONb30BAHUE MOTYUYEHHBIX
3HAHUM U ONUCAHUS U aHAJIN3a PEATbHBIX 3aBUCUMOCTEM;

— BIJAQJICHUE YMEHUSMH COCTAaBJIEHUS BEpPOSTHOCTHBIX MOJENEH IO YCIOBHIO 3aJayd |
BBIUHCIICHUSI BEPOSITHOCTH HACTYIJICHUS COOBITUH, B TOM 4HCIE C MpUMEHEHHeM ¢Gopmyl
KOMOMHATOPHKU ¥ OCHOBHBIX TEOPEM TCOPUH BEPOSTHOCTEH; UCCIICIOBAHUS CIIyU4allHBIX BEIHYUH TI0
UX pacCIpeleIeHHUIO.



B pe3yJbTaTe H3y4CHUA yqeﬁﬂoro npeamMera «MareMaTHKa»
BBINIYCKHUK HAVYUTCS U NOJYYUT BO3MOKHOCTb HAYVYUTHCH .

ba3oBrlii ypoBeHb
«I1po6eMHO-PYHKIIMOHAJIbHBIE PE3YJIbTAThI»

Yriy0aeHHblil ypoBeHb
«CHCTeMHO-TeopeTHYECKHUE Pe3yIbTaThD»

Paszpnen |. BINYCKHUK HAYYUTCSA I11. BbINYCKHHMK NOJTy4YUT 1. BoimycKHUK Hay4YHuTCS V. BbIyCKHHUK IOJIYYHUT
BO3MOKHOCTh HAYYUTBHCS BO3MOKHOCTh HAYYHTbHCSI
Hean JU1s KCTI0JIb30BaHMs B Jl1st pa3BUTHS MBILLITIEHYS, [t ycremHoro npoiosKeHus Jnist obGecriedeHrst BO3SMOXKHOCTH
OCBOEHHUA IIOBCEIHEBHOM JKU3HU U UCIIOJIb30BAaHUS B IOBCETHEBHON | 00pa30BaHUs 110 YCIIEIIHOTO NMPOJOIKEHUS
npeaMera obecrieueHHs: BO3MOXKHOCTH JKU3HU U o0ecrieueHus CHEIUAILHOCTSIM, CBSI3aHHBIM C o0Opa3oBaHus 10
YCIIEIIHOTO MPOJOIKEHUS BO3MOYKHOCTH YCIIELTHOT'O IPUKJIAJHBIM UCTIOIb30BaHUEM CHELUAIBbHOCTSM, CBSI3aHHBIM C
00pa3oBaHus 10 POJIOIDKEHHS 00pa30BaHUs 110 MaTeMaTUKHU OCYILIECTBJICHUEM HaYYHOH U
CHELUAIBHOCTSAM, HE CBA3aHHBIM | CIIELUAJILHOCTSM, HE CBSI3aHHBIM UCCIIEI0BATEIbCKON
C MPUKJIAAHBIM UCIOJIb30BAaHUEM | C IIPUKJIAIHBIM UCIIOJIb30BAHUEM JESITeIbHOCTH B 001aCTH
MaTEeMaTHKU MaTeMaTHKH MaTeMaTHKU U CMEKHBIX HayK
TpeGoBanus Kk pe3yjbTaram
daementbl | OnepupoBaTh Ha 6a30BOM OmepupoBaTh” MOHSTHSIMH: CB000s1HO JlocTuxeHue pe3ysbTaToB
TeopuH ypoBre' MOHATHIMA: KOHEUHOE KOHEYHOE MHOXECTBO, JIEMEHT OTIEPHPOBATH TIOHSTHSIMH: paznena ll;
MHOKEeCTB M | MHOXECTBO, JIEMEHT MHOXECTBA, | MHO>KECTBA, IIOJIMHOKECTBO, KOHEYHOE MHOXECTBO, JIEMEHT OIIEpUPOBATh NOHATHEM
MaTeMaTH4e | TOJMHOXKECTBO, IEPECEUECHUE U nepeceyeHye u 00beAMHEHNE MHO’K€CTBA, ITOJJMHOKECTBO, orpezeNeHusi, OCHOBHbIMU
CKOM 00bEeIMHEHNE MHOXKECTB, MHOXECTB, UHCJIOBbIE MHOXKECTBA | IepeceueHune, 00beTMHEHNE U BHUJaMH OIIPENIEICHU,
JIOTHKH YHCJIOBbIE MHOKECTBA Ha Ha KOOPAMHATHOM MPsAMOH, Pa3HOCTb MHOXKECTB, YHCIIOBbIE OCHOBHBIMM BHJIaMU TEOPEM;

KOOPAMHATHOU MIPSIMOH, OTPE30K,
WHTEpBaJ;

OIepUpoOBaTh Ha 6a30BOM ypOBHE
MOHSATUSAMM: YTBEPXKICHUE,
OTPHULIAHUE YTBEPXKICHMUS,
VCTUHHBIE U JIOXKHBIE
YTBEPKJICHHUs], IPUYNHA,
CJIEJICTBHE, YACTHBIN CITydail

OTPE30K, UHTEPBAIL,
ITOJIyUHTEPBa, IIPOMEKYTOK C
BBIKOJIOTON TOUYKOM, rpaduueckoe
MPEJCTAaBICHUE MHOXKECTB Ha
KOOPAMHATHOM IIOCKOCTH;

— OIepUpOBATH MTOHATHSIMU:
YTBEPKJICHHE, OTpULIAHHE
YTBEPKICHHS, WCTUHHBIE U

MHO€ECTBA HAa KOOPJANHATHON
IIPSIMOM, OTPE30K, NHTEPBAJI,
MOJIYUHTEPBaJ, IPOMEKYTOK C
BBIKOJIOTOM TOYKOM, Tpadudeckoe
MIPEACTABICHNE MHOKECTB HA
KOOPJMHATHOM IIOCKOCTH;
— 3aJlaBaTh MHOKECTBA
MEPEUYHCIICHUEM U

IIOHUMATh CYTh KOCBEHHOTO
JI0Ka3aTeNbCTBA;

OIIEPUPOBATH MTOHATUAMHU
CYETHOT'O M HECUETHOT O
MHOXECTBA;

MIPUMEHATh METOJ
MaTE€MaTU4YeCKOU MHIYKLUN JUIsS
MIPOBEACHUS PACCYKICHUN U

1 o < o o
3}:[CCB " Jajee: pacrio3HaBaTb KOHKPETHBIC TPUMEPBI O6I_HI/IX TIOHATHH 110 XapaKTCPHBIM IIPU3HAKaM, BBITIOJHATH ACUCTBUA B COOTBETCTBHUU C ONIPEACIICHUEM U TP OCTCUIIIMMU CBOUCTBAMHU

MOHSTHI, KOHKPETH3UPOBATh IPUMEpPaMH OOIINE TTOHATHS.
% 31ech ¥ Jajee; 3HATh OPE/IC/ICHHE IOHATHS, YMETh MOSICHATH €0 CMBICH, YMETh HCIIOIb30BATh MOHATHE  €r0 CBOIMCTBA MPH NPOBEICHUH PACCYKIACHNH, PEIICHIH 3a/1ad.
¥ 311ech 1 jjasee: 3HATH OMpPE/IC/ICHHE TIOHATHS, 3HATH M YMETh 00OCHOBBIBATH CBOMCTBA (PU3HAKH, ECITH OHH €CTh) TIOHSTHS, XaPAKTEPH30BATh CBSI3M C APYTHMH OHATHAMH, TIPEACTABIISS
OJIHO MOHATHE KAK YacTh I[EI0OCTHOIO KOMILIEKCA, HCIOJIb30BaTh MOHATUE U €T0 CBOMCTBA MPU NPOBEACHUYU PACCYKACHUMN, 10Ka3aTeIbCTB, PEIISHUH 3a1au.




00LIero yTBepKICHUs,
KOHTPIIPHMED;

HaXOJUTh IIEPECCUCHUE U
00bETMHEHNE IBYX MHOXECTB,

npeaACTaBJICHHBIX rpa(bnqecm/l Ha

YUCIIOBOU MPSIMOM;

CTPOUTH HA YUCIIOBOM MPSAMOM
IIOIMHO>KECTBO YHUCIIOBOIO
MHOXECTBA, 3aJJaHHOE
[IPOCTEHIIMMHU YCIOBUSIMU;
pacro3HaBaTh JIOKHBIE
YTBEPKIACHUS, OIIMOKH B
paccyXJ1eHHsIX,
HCII0JIb30BAHUEM
KOHTPIPUMEPOB.

B nmoBceHEeBHOM )KU3HU U IPU

B TOM 4YHCJIC C

W3Y4YEHUU APYTUX PEAMETOB:

— HCIIOJIB30BaTh YHCJIOBBIE
MHOKECTBA Ha KOOPAUHATHOM
PAMOM s OIIMCaHUA
peanbHbIX IIPOLIECCOB U
SIBIICHHUI,

— IIPOBOJHUTH JIOTHYECKHE

pacCy’xKACHuss B CUTyallUsdaX

OBCE€IHEBHON KU3HU

JIOJKHBIE YTBEPIKICHHUSI,
MpUYMHA, CJIEICTBHE,
YaCTHBIM  ciydalk  oOIiero

YTBEPIKJICHHS, KOHTPIIPUMED;
MPOBEPATh  MPUHAIICIKHOCTD
3JIEMEHTa MHOYKECTRY;
HAXOJUTh  IEPEeCEUYCHUEC U
00beIMHEHNE MHOXECTB, B
TOM 4YHCJI€ MPEACTABICHHBIX
rpaguyecKkd Ha  YHUCJIOBOHU
IpSMOM M Ha KOOPJAMHATHOM
IJIOCKOCTH;

MPOBOJIUTh  JIOKa3aTCIIbHBIC
paccyxaeHus IS
000CHOBaHHS HCTHUHHOCTH
YTBEPKJICHUM.

B noBceqHEeBHOI KU3HU U Ipu

W3y4YEHUHN JPYIUX MPEIMETOB:
HCIIOJIb30BaTh YHUCIIOBBIE
MHOXECTBA Ha KOOPAMHATHOU
IIpsIMOM M Ha KOOPAMHATHOMU
IJIOCKOCTH  JUIl  OIMCaHUsd

peanbHbIX MPOLECCOB u
SIBJICHHI;
MPOBOJIUTH JIOKa3aTeIbHEIC

pacCyXJIeHHsI B CHUTYyalMsIX
MIOBCEIHEBHOM JKM3HH, IIpH
pelleHny 3ajad U3 JpyTrux
MIpEAMETOB

XapaKTEPUCTUUCCKUM
CBOMCTBOM;

OTICpUPOBATH MOHSTHIMH:
YTBEP)KJICHHE, OTpHUIIAHUE
YTBEPXKJICHHS, WMCTHUHHBIE U
JIOKHBIE YTBEPKJICHHUS,
MpUYNHA, CIIEJICTBUE,
YaCTHBIM  ciaydaid  oOrmero

YTBEPXKICHUS, KOHTPIIPUMED;
MPOBEPATh  MPUHAICKHOCTh
3JIEMEHTa MHOKECTBY;
HaXOJWTh TMEpPECeUCHHEe U
00bEIMHECHHE MHOJXKECTB, B
TOM YHCJIE MPEICTaBICHHBIX
rpauyeckd Ha  YHUCJIOBOMU
npsMON M Ha KOOPJWHATHOMH
IJIOCKOCTH,

IPOBOJIUTh  JIOKa3aTelIbHbIE
paccyJIeHus JUIST
000CHOBaHUS WCTUHHOCTH
YTBEPKICHUM.

B noBceHEBHOM KHU3HU U IIPH

U3Y4YECHUU APYTUX MIPEAMETOB:
HCIIOJIb30BaTh YHUCIIOBBIE
MHO’KECTBA Ha KOOPJIMHATHOMU
IpsIMOMl U Ha KOOPAMHATHOMU
IJIOCKOCTH  JUISl  ONMCAHUsA

peanbHbIX MIPOLIECCOB u
SIBJICHUM;
MPOBOJUTH  JOKa3aTelbHbIE

pacCcyXIeHHusT B CHUTyalusx
MOBCEAHEBHOM KU3HHU, TIpHU
pelleHnu 3a7a4 U3 JPYrux
MPEIMETOB

JIOKA3aTeJIbCTB M MPU PEIICHUH
3aJ1a4.

B noBcenHeBHOM KU3HU U TIPU
M3YYEHUU APYTUX MPEAMETOB:
HCITOJIH30BaTh TEOPETUKO-
MHOKECTBEHHBIH SI3BIK U SI3BIK
JIOTUKH JIJI ONMMCAHUS
peabHBIX MPOILIECCOB U
SIBJICHUH, TIPU PEIICHUH 33124
JIPYTUX YYEOHBIX MPEIMETOB

Yucaan

OnepupoBath Ha 6a30BOM

CB00O0OHO OTIEpUPOBATh

CBoOoaHO OTICPUPOBATH

JlocTrxkeHne pe3ysibTaToB




BbIPasKeHU S

YPOBHE MOHATHUSIMHU: 1EJ10€
YUCIIO, JCIUMOCTh YHCEI,
O0OBIKHOBEHHAs! APOOb,
JecATUYHAs ApoOb,
paInMoHaIbHOE YUCIIO,
npuOIMKEHHOE 3HAUECHUE
YHCIIa, 4YacTh, 10JI, OTHOIICHHE,
MIPOLICHT, MOBBIIICHUE U
MIOHM)KEHHE Ha 3aJaHHOE YHCIIO
MPOIIEHTOB, MACIITa0;
OTIEpUPOBATh Ha 0A30BOM
YPOBHE MOHATUSMU: Joraprudm
YKCIIa, TPUTOHOMETPHYECKas
OKPY>KHOCTbB, TpaJyCHasi Mepa
yria, BeTU4YMHA yTJa,
3aJaHHOT0 TOYKOM Ha
TPUTOHOMETPUYCCKOMN
OKPY>KHOCTH, CHHYC, KOCUHYC,
TAHTe€HC ¥ KOTAHTEHC YTJIOB,
MMEIOIIHNX TPOU3BOIBHYIO
BEJIMYNHY;

BBITIOJHSATH apu(MeTHIecKue
JIEUCTBUS C LICIILIMU U
palroHaIbHBIMU YHUCIAMH;
BBIIIOJIHATH HECJIOKHBIC
peoOpa3oBaHusl YHUCIOBBIX
BBIPAXKEHUM, COJIEPHKAITUX
CTETICHH YHUCEll, JTUOO KOPHU H3
quce, 1100 JorapudMbl YHCEIT;
CpaBHHBATh pAllMOHAILHBIC
gucia MEXy co00it;
OIICHUBATh U CPABHUBATH C
parMoHATBHBIMU YHCIIAMHU
3HAYCHUS IEIbIX CTEIICHEH
yucen, KOpHEW HaTypaJIbHOU

MOHATHIMH: 11€JI0€ YHCIIO,
JIETUMOCTh YKCEN, OOBIKHOBCHHAS
Ipo0Bb, AeCATUYHAS APOOb,
paroHaIbHOE YHCIIO,
NpUOJIMKEHHOE 3HAYECHUE YHCIIA,
YacTh, JI0JIs, OTHOIIIEHHE,
MIPOIICHT, MOBHIIICHUE U
MOHIDKEHHUE Ha 3aJaHHOE YK CIIO
MIPOIICHTOB, MACIITa0;

MIPUBOIUTH TIPUMEPHI YHUCET C
3aJaHHBEIMH CBOMCTBAMU
JIEITUMOCTH;

OTICPUPOBATH MOHATUSIMH:
norapudm gucna,
TPUTOHOMETPUYCCKAS
OKPYXKHOCTh, paJaHHAas U
rpagycHas Mepa yria, BelIn4nHa
yIJia, 3aJJaHHOT0 TOYKOW Ha
TPUTOHOMETPUYECKOMN
OKPYXHOCTH, CHHYC, KOCUHYC,
TaHTEHC U KOTAHTEHC YTJIOB,
HUMEIOITNX MTPOU3BOJIBHYIO
BEJIMYMHY, YHCIIA € U T;

BBITIOTHSATH apu(MeTHIeCKue
JEHCTBUS, cOUeTast YCTHHIC U
MUChMEHHBIC TPUEMBI, IPUMEHSIS
IIpU HEOOXOIMMOCTH
BBIUHCIIUTENbHBIE YCTPOMCTBA;

HAXOJUTh 3HAYCHUS KOPHS
HATypaJIbHOM CTETEHH, CTeTIEHHU C
paroHaIBLHBIM TTOKA3aTeNIeM,
norapudma, UCTIONB3YS MpU
HEOOXOINUMOCTH
BBIUHCIIUTENbHBIE YCTPOICTBA;

IIOJIb30BATHCS OIICHKOM U

MTOHSATHSIMH: HaTypaJbHOE
YHUCIIO0, MHOYECTBO
HaTypaJbHBIX YHCEN, IIeJI0e
YUCJIO, MHOXECTBO  IICJIBIX
4yucen, OObIKHOBEHHAs JIpoOb,
JECSITUUHAS IpoOb,
CMEIIIaHHOE YHCIIO,
paroHanbHOe YUCIIO,
MHOXECTBO  palldOHAIBHBIX
qucerl, UPPaAIMOHATILHOE
YUCJIO, KOPEHb CTEIEHH N,
JIEUCTBUTEIBLHOE 4uCIIo,
MHOKECTBO JCHCTBUTCIBHBIX
qucerl, reoMeTpHUecKast
UHTEPIIPETAlUs HaTypalIbHbIX,
LEIBIX, paroHaIbHBIX,
JIEUCTBUTEIIbHBIX YUCEIT;
IMOHUMAaTh W OOBACHATH
Pa3HUILy MKy MTO3UITUOHHON
Y HEMO3UIIMOHHON CHCTeMaMH
3aIUCH YHCEIT;

NEPEeBOJUTh YMCIA U3 OTHOU
CHUCTEMBI 3alucCH (CHCTEMBI
CUMCIICHUS) B IPYTYIO;
JIOKa3bIBaTh M HCIIOIh30BaTh
MPU3HAKU JIETUMOCTH CYMMBI
u MIPOU3BEICHUS pu
BBITTOJTHCHUU BBIYMCICHUH H
pEIICHNH 33]1aY;

BBITTOJTHATH OKpyTIIEHUE
paIMoHaTbHBIX u
HUPPAIMOHABHBIX ~ YHCET C
3a/ITaHHOM TOYHOCTBIO;
CpPaBHHBATh JICHCTBUTEIHHBIC
YuCJIa pa3HbIMH CIIOCO0OAMH;

paznena ll;

CBOOOHO OTIEPUPOBATH
YHMCIIOBBIMA MHOKE€CTBAMU IIPH
pELIeHNH 3a/1a4;

IIOHMMATbh IPUYUHBI U
OCHOBHBIE UJIEU PACLIMPEHUs
YHCIIOBBIX MHOYKECTB;

BJIa/I€Th OCHOBHBIMU
HNOHATUAMH TEOPUU AEITUMOCTU
IPU PEIICHUHU CTaHIaPTHBIX
3az1a4y

UMeTh 0a30BbIe MPEACTABICHUS
0 MHO>KECTBE KOMIUIEKCHBIX
YHCell;

CBOOOJTHO BBINOJIHATH
TOKJIECTBEHHbBIE
npeoOpa3oBaHus
TPUTOHOMETPHUUECKHUX,
Jorapu(pMHUECKUX, CTEIIEHHBIX
BBIPAKECHUI;

BJaeTh (hopMyIioil OuHOMaA
HrrotoHa;

IPUMEHSTD [IPU PEIICHNH 3a]a4
TEOpPEMY O JIMHEHHOM
npencrasiennu HOJI;
IPUMEHATH [IPU PEIICHUU 3a7a4
Kwuraiickyro Teopemy 00
OCTaTKax;

MIPUMEHSTH NIPU PEUICHUU 3a/1a4
Mamnyro teopemy depma;

YMETb BBINIOJIHATH 3aMKCh YHCIIA
B [TIO3ULIMOHHOHN CUCTEME
CUMCTICHHUS;

IPUMEHATH [IPU PELICHNN 3a]a4
TEOPETUKO-UNCIIOBbIE (PYHKIIHH:




CTEMEeHH U3 YHUCEI, JIOrapupMoB
qucesl B IPOCTHIX CIyvasx;
n300paxarbh TOUKaMH Ha
YHUCJIOBOM IIPSAMOM LIENbIE U
palroHaIbHbIC YHCTA,;
n300pakaTb TOYKAMH HA
YUCIIOBOM MPSAMOM 1EIIbIe
CTENEHU YHUCEJl, KOPHU
HATYpaJIbHOM CTENeHU U3 YKce,
JOTapu(MBbl YUCEIT B TIPOCTHIX
CIIy4asx;

BBITOJIHATH HECIIOKHBIE
npeoOpa3oBaHus LENbIX U
JPOOHO-PAIIMOHATBHBIX
OYKBEHHBIX BBIPaKEHUH;
BBIPAKATH B IPOCTEHIINX
CIIy4asiX U3 paBEHCTBA OAHY
NEPEMEHHYIO Yepe3 APYTue;
BBIUHCIIATH B MPOCTHIX CIydasx
3HAYEeHUs YUCIIOBBIX U
OYKBEHHBIX BBIPAKCHHUH,
OCYILECTBIISSI HEOOXOTUMBIE
MOJICTAHOBKHU U
npeoOpa3oBaHus;

n300pakaTh CXeMaTUYECKH
yroJl, BEIM4NHA KOTOPOTO
BbIpaXK€Ha B Irpajiycax;
OLICHMBATh 3HAKH CHHYCA,
KOCHHYCAa, TAHT€HCa,
KOTAHI'€HCA KOHKPETHBIX YIJIOB.

B noBceHEBHOM KU3HU U NIPU
W3YYEHUHU JAPYTUuX y4eOHBIX
IIPEAMETOB:

BBIIIOJIHSTH BBIUNACIEHUS ITPU

MPUKUAKON MPU MPAKTUYECKUX
pacuerax;

MPOBOAUTD 10 U3BECTHBIM
dbopMynaM u mpaBuUIaM
npeoOpa3oBaHus OYKBEHHBIX
BBIPAXKEHHM, BKIIFOYAIOIIHNX
CTEMNEeHH, KOPHHU, JorapudMbl 1
TPUTOHOMETpHYECKHE (DYHKIINU;

HAXOJUTh 3HAUEHUS YHCIOBBIX
1 OYKBEHHBIX BBIPKEHUH,
OCYIIIECTBIISII HEOOXOIUMbIE
MIOJICTAHOBKH | ITPE0Opa30BaHuUs;

—  m3o0paxaTh
CXEMaTU4YEeCKH YToj, BeIUYHHA
KOTOPOTO BBIpaXKEHA B Tpajycax
WIH paiiaHax;

—  HCIOJB30BaTh npu
pemieHuu  3agad  TaOJIUYHBIE
3HAYEHUS TPUTOHOMETPUUYECKUX
GyHKIMHI yII0B;

—  BBINOJHATH nepeBosl
BEJIMYMHBI yIJIa W3 paJuaHHOU
MepbI B TPaJlyCHYIO0 U 00paTHO.

B noBceiHEBHOM )KU3HU U ITPU
U3YyYEHHUH JPYTUX y4eOHBIX
IIPEAMETOB:

BBITOJIHATH IEUCTBUSA C
YHUCIIOBBIMU JAHHBIMU IIPU
pELICHUH 3aa4 IPAKTUYECKOrO
XapakTepa ¥ 3a7a4 U3 pa3IM4HbIX
oOacreil 3HaHUH, UCTIONB3YS IPU
HEO0OXOIMMOCTH CIIPABOYHBIC
MaTepuaibl ¥ BEIYUCIUTEIbHBIE
YCTPOMCTBA;

—  YHNOpsAI0YMBATH qucia,
3arycaHHble B BUJIE
OOBIKHOBEHHOW U JECSITHYHOM
npobu, yucia, 3alycaHHbIEe C
HCIOJIb30BaHUEM
apruMETHIECKOTO
KBaJIpaTHOTO KOPHS, KOpHEH
CTENeHH OoJIbIIE 2;

— mnaxomuth HOJI m HOK
pa3HbIMU crioco0aMu u
UCIIOJIb30BaTh ux npu
pEIICHUH 3a]1aY;

— BBIIIOJIHATH BBIYUCIICHUS U
peoOpazoBaHusl BBIPAKCHHIH,
COJIepIKaIIIX
NEHCTBUTENbHBIE YUCIIA, B TOM
YHUClIe KOPHU HATypaTbHBIX
CTEIICHEM;

—  BBINIOJIHATH
TOXK/ICCTBECHHBIC
npeoOpazoBaHus
TPUTOHOMETPHUCCKHUX,
JorapupMuIecKux,
CTCTICHHBIX, HPPAIIMOHATBHBIX
BBIPAKECHUI.

CTaHJIapTHHIE

B noBceiHEBHOM )KM3HU U IIPU
W3Y4YEHHUU JPYTUX TPEIMETOB:

— BBIIOJHAT U OOBACHATH
CpaBHEHHE pE3yJIbTaTOB
BBIUMCIICHUI TIpU pelIeHUun
MIPaKTUYECKUX 3alad, B TOM
quCIe MPUOTMKEHHBIX
BBIYHCIICHU, UCIIOJIb3YS
pa3Hble CIIOCOObI CPaBHEHMH;

YHCIIO U CyMMa JIeIUTENEH,
dynkuuio Ditnepa;

NPUMEHSTD [P PELICHUH 3a]1a4
LEIHbIE ApoOH;

IPUMEHSTD [IPU PEIICHUU 3a1a4
MHOTOYJIEHBI C
NEHCTBUTENBHBIMU U LEIBIMU
KOdpUITUECHTAMH,

BJIQ/IETh MOHITHSIMH
MIPUBOIUMBII U HEMTPUBOIUMBIIA
MHOTOYJICH U IPUMEHSTh UX
IIPY PELICHUH 33/1a4;
OPUMEHSTD MIPU PEIICHUU 3aa4
OcHOBHYIO TeopeMy aireopsl;
NPUMEHSTD [P PEIICHUH 337124
npocreimme GyHKIUN
KOMIUIEKCHOW NIEPEMEHHOM Kak
TeOMETPHUECKUE
npeoOpa3oBaHUs




pELICHUH 3ajay IPAKTUYECKOro
Xapakrepa,

BBINOJIHATh IPAKTHUECKUE
pacyeThl ¢ UCTIOIB30BAHUEM IIPH
HE00XO0IMMOCTH CIIPaBOYHbIX
MaTepHaOB U BRIYUCIUTEIbHBIX
YCTPOMCTB;

COOTHOCHTD peajbHbIC
BEJIMYMHBI, XapaKTEPUCTHKU
00BEKTOB OKPYKAIOILIEr0o MUpa
C UX KOHKPETHBIMH YHCIIOBBIMU
3HAYCHUSMU;

UCIOJIb30BaTh METO/IbI
OKPYTJICHUS, TPUOIKEHHS U
HNPUKUJKU TIPU peIICHUH
NPaKTUYECKHUX 3a/1a4
IIOBCEHEBHOM KU3HU

OLICHUBATh, CPAaBHUBATH U
UCTIOJIb30BATh MPH PEIICHUH
NPAaKTHYECKHUX 33a]a4 YHCIIOBbIE
3HAYEHUS PEATbHBIX BETUYHMH,
KOHKPETHBIE YHCIIOBBIC
XapaKTePUCTUKH OOBEKTOB
OKpYXXaroIIero Mupa

3aI1MChIBAaTh, CpaBHUBATDb,
OKPYTJIATHE YHCJIOBBIC JAaHHBIC
PCAJIBbHBIX BCJIIMYNH C
HCIIOJIB30BaHHUCM Pa3HbIX
CUCTCM U3MCPCHUA,

COCTaBJIATH U OICHHUBATH

pa3HBIMHU CcIIOCO0aMU
YHCIIOBbIE BBIPAXKEHUS IIPU
pEIICHIH TPAKTUIECKUX
3aJa4 ¥ 3a/1a4 u3 Apyrux
y4eOHBIX MPEIMETOB

YpaBHeHus
u
HEpPaBEeHCTB
a

Pemate nuHelHbIE ypaBHEHHUS U
HEpaBEHCTBA, KBaJpaTHbIE
YpaBHEHHS,

pelarhb JorapupmMuyecKue
ypaBHeHust Buzaa log, (bx +c) =
d 1 mpocTeiine HepaBeHCTBA
Bua log.x<d;

pelarhb noka3aTeabHble
ypaBHenus, Buxa a7°=d (e
d MOXHO MpeCTaBUTh B BHJIE
CTETeHH C OCHOBAaHUEM a) U
npocTelie HepaBeHCTBA BU/Ia
a’<d (rae d moxHO
IPEJCTaBUTh B BUJIE CTENICHH C
OCHOBaHHEM a);.

HPUBOJIUTH HECKOJIBKO
IIPUMEPOB KOPHEW MPOCTEMIIETO
TPUTOHOMETPUUECKOTO

- Pemarsn
IMOKa3aTelIbHEIC
norapudmuyueckue ypaBHEHUS
HEpPABEHCTBA,
HMppalOHAIIbHbBIE
TPUTOHOMETPUUYECKHUE

paluroHaIbHBIE,

n
u

IpoCTeNIIne

u

YpaBHCHUA, HCEPABCHCTBA U HX

CHCTEMBEI,

HCIIOJIB30BaTh METO/AbI PCIICHU A

YpaBHEHUM: IPUBEACHUE K BUY
«IIPOU3BEACHUE PABHO HYIIIO»
WJIN «4aCTHOE PABHO HYIIIO»,
3aM€Ha NIEPEMEHHBIX;
HCIIOJIB30BAaTh METOJ
MHTEPBAJIOB JUUISl PELICHUS

HEPaBEHCTB;
—  HCIOJB30BaTh
rpaduveckuit METOJ

JJIsL

CBo6os1HO OIIepUPOBATh
IIOHATUAMMU: YpaBHCHHE,
HEpaBEHCTBO, PABHOCHUJIbHBIE
YpaBHEHUSI U HEPABEHCTBA,
ypaBHEHHE, SBJISIOIIEECS
CIIEZICTBUEM JPyroro
ypaBHEHHS, ypaBHEHHS,
PAaBHOCHUJIBHBIC HA MHOXKECTBC,
pPaBHOCHJIbHBIE
npeoOpazoBaHus ypaBHECHHUI;
pemaThb pasHble BUJIbI

YpaBHEHM U HEPABEHCTB U MX
CUCTEM, B TOM  YHUCIE
HEKOTOpbIE ypaBHEHHUs 3-U U

4-i1 CTereHeH, IpoOHO-
paroHaIbHbIe u
HppaLOHANIBHEIE;

OBJIaJJCTh OCHOBHBIMH THUIIaMHU

Joctrxxenue pe3yapTaToB

paznena ll;
CBOOOJTHO OTIPEACNATh TUI U
BI)I6I/IpaTI> MCTOA PCHICHUA

MOKa3aTeIbHBIX u
JorapuMUIECKUX
YpaBHEHUH U HEPABEHCTB,
HPppaOHAIBHBIX
YpaBHEHUN U HEPABEHCTB,
TPUTOHOMETPUYECKUX

YPAaBHEHUI U HEPABEHCTB,
UX CHUCTEM;

CBOOO/JIHO pelIaTh CHCTEMBI
JIMHEWHBIX YPaBHEHUN;
pelmars  OCHOBHBIE  THIIBI
YpPaBHEHU M HEPABEHCTB C
napameTpamu;

MIPUMEHATh TPU  PELICHUH




ypaBHEHMsI BUJa: sinX = a, COS X
=a, tgx =actgx =a, rme a—
TabJIMYHOE 3HAYECHUE
COOTBETCTBYIOLICH
TPUTOHOMETPUUYECKON (YHKLIUH.

B noBcenHneBHOM KU3HU U TIPU
W3Y4YEHUU APYTUX MPEAMETOB:

- COCTaBIATH M  pellaTh
YPaBHEHHUS U CUCTEMBI
YpPaBHEHUH  IIpM  pELICHUU
HECJIOKHBIX IIPAKTUYECKUX
3a1a4y

IpUOIMKEHHOTO peuieHus
YpPaBHEHUI U HEPABEHCTB;

—  m3o0paxarh Ha
TPUTOHOMETPUYECKOMN
OKPY>KHOCTH MHOXECTBO
peleHnit MPOCTEUIITNX
TPUTOHOMETPUYECKUX YPABHEHUI
Y HEPaBEHCTB;

—  BBINOJHATH OTOOP KOpHEH
yYpaBHEHU U WA pelLIeHui
HEpPaBEHCTB B COOTBETCTBUU C
JIOTIOJIHUTEILHBIMHU YCJIIOBHSIMU H
OTPaHUYEHUSMH.

B moBcenHeBHOM KU3HU U TIPH
W3YYEHUHU JPYTUX y4eOHbIX
MIPEAMETOB:

— COCTAaBJIATH 158 pemaTL
YPaBHEHUs, CUCTEMBI YPaBHEHHI
M HEpaBEHCTBAa NPU PELIECHUU
3a71a4 JIPYTHX y4eOHBIX
MPEAMETOB;

— WCIIONBb30BaTh YpaBHEHMUS
Y HEPaBEHCTBA JJI MIOCTPOCHUS U

HUCCIIeI0OBaHUI MPOCTEUIINX
MaTEMATUYECKUX Moaenei
peanbHBIX CUTYalHi 1507051

MPUKJIATHBIX 33]1a4;

— YMETh HHTEPIPETUPOBATH
MOJIYYEHHBIM  MpU  pELIEeHUU
yYpaBHEHUs, HEPABEHCTBA WJIH
CHUCTEMBI pe3yJbTaT, OIEHUBATh
€ro MpaBaOINOA00HNE B KOHTEKCTE
3alaHHOM  pEaJIbHOW CHUTyaluu
WJIY TIPUKJIQIHON 3a1auu

II0Ka3aTeNbHbIX,
norapupMuIECKUX,
UPPALOHAIbHBIX, CTCIICHHBIX
YpPaBHEHUH W HEPABEHCTB U
CTaHJApTHBIMU METOJAMHU HX
pelIeHUid M TPUMEHATh HUX
IIPY PEILIECHUN 3aa4;
NPUMEHATH TeopeMy be3y k
PELICHUIO YPABHEHUH;
IPUMEHATH TeopeMy Buera

JUISL  PELIEHUs  HEKOTOPBIX
YpaBHEHUM CTENEHU BBIIIE
BTOPOW;

MIOHUMAaTh CMBICII TEOPEM O
PaBHOCHIIBHBIX u
HEPaBHOCUJIbHBIX

npeoOpa3oBaHUSIX YpaBHEHUUN
U YMETh UX JJOKa3bIBaTh;
BIIQJICTh METOJAMH PCIICHUS
YpaBHEHUH, HEPABEHCTB U HUX
CUCTeM, YMEThb BBIOUpPATH
METO/T pelIeHus u
000CHOBBIBaThH CBOM BHIOOD;
WCITOJIb30BaTh METO/T
WHTEPBAIIOB  JUIS  PCIICHUS
HEPAaBEHCTB, B TOM YHUCIE
JTPOOHO-paMOHATBFHBIX u
BKJTFOYAIOTIIUX B cebst
HppaIiOHAIILHBIC
BBIPKEHUS;

pemarhb anredpanvyeckue
YpaBHEHUS W HEPABEHCTBA W
WX CHUCTEMBI C MapaMmeTpamu
anreOpanvaecKuM u
rpadUueCKUM METOJaMU;

3a1a4 HepaBeHcTBa Komm —
bynsaxosckoro, bepnymu;
UMETh  IPEICTaBICHHE O
HEPABEHCTBAX MEXIY
CPEIHUMHM CTEIICHHBIMU




— BJIAJETh Pa3HbIMU METOJAMU
JI0KA3aTeJIbCTBA HEPABEHCTB;
— pewmarb ypaBHEHUS B LEJbIX

qHciax;

— wn300pakaTh MHOXKECTBAa Ha
TUTOCKOCTH, 3aJjaBacMbIe
YpaBHCHUAMU,
HEpaBEHCTBAMU u 1704
CUCTCMAaMH;

— cBO0OOJIHO UCIIO0JIb30BATh
TOKIECTBEHHbBIC
npeoOpa3oBaHUs npu

peleHnn yYpaBHEHUN "
CUCTEM ypaBHEHUI

B noBceiHEBHOM )KU3HU U IIPU
U3YyYEHHUH JPYTUX OPEIMETOB:
COCTaBJISITh u pemartpb
YpaBHEHHUS, HEPABEHCTBA, HX
CUCTEMBI IIPH PELICHUM 3a]a4
JIPYTUX y4eOHBIX MTPEIMETOB;
—  BBINIOJIHATH OLICHKY
MpaBA0NO0I00Ms Pe3ysIbTaTOB,
IIOJy4aEMBIX IIPU  PELICHUH
pa3IMYHbIX YpaBHEHUH,
HEPaBEHCTB U HUX CUCTEM IIpH
pelmleHnn  3ajad ApYrux
y4eOHBIX MPEIMETOB;

—  COCTaBJISITh " peaThb
YpaBHEHHS U HEPABEHCTBA C
rnapaMeTpamMu IpU PELIEHUU
3a7a4 JIPYTHX y4e0HBIX
IIPEIMETOB;

—  COCTaBJISIThH ypaBHEHHUE,
HEPaBEHCTBO MJIM MX CHUCTEMY,




OTHCHIBAIOLINE pealibHyIO0
CUTYallMI0 WIH NPUKIATHYIO
3ajayy,  HMHTEpPIPETHPOBATDH
II0JIy4YE€HHBIE PE3YJIbTATHI;

—  HCIIOJIb30BaTh MpPOTrpaMMHbIE
CpeacTBa  MpPU  PEUICHUH
OTJIEJIbHBIX KJIACCOB
ypaBHEHU U HEPABEHCTB

DYyHKIUH

OnepupoBarb Ha 6a30BOM ypOBHE
HOHATUSMU: 3aBUCUMOCTh
BEJIMYMH, (YHKIHSA, apTYMEHT
U 3HaueHue QyHKIMH,
00J1aCTh OMpeIeTICHUs U
MHOYECTBO 3HaUCHHM
byHKIMH, rpadux
3aBUCUMOCTH, I'papuK
GyHKIMY, HYIU QYHKIUH,
IPOMEKYTKH
3HAKOMOCTOSIHCTBA,
BO3paCTaHHE Ha YHCIOBOM
IPOMEXYTKE, yObIBaHHE Ha
YHCIOBOM ITPOMEKYTKE,
HauOoJbIlIee U HAUMEHbLIEe
3Ha4YeHHe PYHKLIUHU Ha
YHCIIOBOM IPOMEXKYTKE,
nepuouyeckas QyHKINS,
NIEPUOIT;

OIepUpoBaTh Ha Ha30BOM YpOBHE
MOHSATHUSAMH: TIpsIMast 1
oOparHas
POTIOPIIMOHATEHOCTb
JUHEeWHas1, KBaJlpaTU4Hasl,
norapupmMuueckas u
nokasaresbHas (QyHKIHH,
TPUTOHOMETPHUUYECKHE

OnepupoBaTh NOHITHIMHU:
3aBHCUMOCTh BEJIMYHH,
(byHKIWSA, apryMEeHT U
3HaueHue PyHKIHUH, 007IacTh
OTIpeIeJICHUs] © MHOYKECTBO
3HaueHUH QyHKIHUU, TpaduK
3aBUCUMOCTH, rpadux
GbyHKIMY, HYId QYHKIUH,
MIPOMEKYTKH
3HAKOIOCTOSIHCTBA,
BO3pacTaHMe Ha YUCIOBOM
MIPOMEKYTKE, yObIBaHUE Ha
YHCIIOBOM ITPOMEXKYTKE,
HauOoJblIee U HAaUMEHbIIIee
3HaYeHUe PYHKIMU Ha
YHCIIOBOM ITPOMEXYTKE,
nepuoandeckast pyHKuus,
NepUOJI, YeTHAsl U HeUeTHas
bynxumm;

OIEepHPOBATH MOHATHAMMU: MIPSIMast
u oOpartHas
PONOPIMOHATIBHOCTD,
TMHEWHas!, KBapaTHIHAs,
norapupmMuyUecKas u
MoKasareabHasi QyHKIIHNH,
TPUTOHOMETPUUYECKHE

byHKIIMH;

Biagers nonsaTusMu:
3aBHCUMOCTh BEJIMYHH,
(GyHKIWSA, apryMEeHT U
3HaueHue QPyHKIHUH, 00IacTh
OTIpeIeIIEHUs] 1 MHOYKECTBO
3HaueHUH QyHKIHUU, TpaduK
3aBUCHUMOCTH, Ipadux
¢byHKIMY, HYU QYHKIUH,
IPOMEXYTKH
3HAaKOIIOCTOSIHCTBA,
BO3pAcTaHHUE Ha YHCIOBOM
IPOMEXYTKe, yObIBaHUE Ha
YHCIIOBOM ITPOMEXYTKE,
HauOoJIbIlIee U HAaUMEHbIIIee
3HaueHue PYHKIMH Ha
YHCIIOBOM ITPOMEXYTKE,
nepuoandeckast pyHKIus,
HepUO/l, YETHAsl U HEUETHAs
(GyHKINW; yMETh IPUMEHSTh
9TH MOHATHUS NP PEIICHUU
3azay;

BJIAJICTh MOHIATHEM CTEIICHHAs
(GyHKIUS; CTPOUTH €€ Irpaduk
U YMETh IPUMEHSATh CBOHCTBA
CTeNeHHON (YHKIUH MPU
pelLIeHNH 3a1a4;

BJIAJICTh MNOHITUIMUI

Joctrxenue pe3yapTaToB
paznena II;

BIIAJICTh MOHITHEM aCUMITOTHI U
YMETh €ro PUMEHATH MpU
pelieHuy 3a1a4;

MPUMEHSATh METObI PEIICHUS
MPOCTEUIINX
nuddepeHIaTbHBIX
YpaBHEHUH MEPBOro U
BTOPOTO MOPSAIKOB




byHKIINY,

pacrio3HaBaTh rpaduKu
3JIEMEHTAPHBIX (PYHKIIMIA:
npsMOi 1 00paTHON
POMOPLUOHAIBHOCTH,
JIMHEMHOM, KBaJAPATUYHOM,
jorapumMuueckoi u
noKa3aTeabHON QYHKIHA,
TPUTOHOMETPHUYECKHUX
byHKIHI;

COOTHOCHUTH TpauKu
AIIEMEHTAPHBIX ()YHKIIHHA:
psIMOM M 0OpaTHOM
IPOTNOPIHUOHATIBHOCTH,
JIMHEWHOM, KBaJAPaTUYHOM,
norapupMuIECKON U
MoKa3aTelbHON (QYHKIIHH,
TPUTOHOMETPHUYECKHIX
byHkuii ¢ popmynamu,
KOTOPBIMH OHM 33]1aHBbl;

HaXOJUTb 110 TpapuKy
npuOIMKEHHO 3HAYECHUS
(GyHKINY B 3aIaHHBIX TOYKaX;

OTIpeNIeNIATh 1O IrpaduKy
cBOiicTBa PyHKIMHU (HYIH,
IPOMEKYTKH
3HAKOIOCTOSIHCTBA,
IPOMEXYTKH MOHOTOHHOCTH,
HanOOJIbIIE 1 HANMEHBIITHNE
3HAuEHUS U T.11.);

CTPOUTH ICKU3 Tpaduka
(byHKLUY, YIOBIETBOPSIOLICH
MIPUBEJIEHHOMY Ha0O0py
yCIOBUH (TIPOMEXKYTKH
BO3pacTaHus / yObIBaHUS,

—  ONpeAesTh 3HauYeHUe
GyHKIMH 1O  3HAYEHUIO
apryMeHTa TMpH pPa3IUYHBIX
croco0ax 3amanus PyHKINY;

— CTPOUTH rpaUKu U3Y4YEHHBIX
INZEINIVIZH

OIKCBIBATH 110 TPa(UKy U B
IIPOCTEUIIHNX CIIydasix 110
(dopmyse noBeeHUE U
CBOMCTBA (PyHKLMH, HAXOAUTH
1o rpaduky GpyHKIUN
HanOOJIbIINE U HAUMEHBIIINE
3HA4YEHUS;

CTPOMTH ACKH3 Tpaduka QyHKIHH,
yJIOBJIETBOPSIOIIEH
MIPUBEJICHHOMY HabOpy
yCIOBUH (IIPOMEXKYTKH
BO3pacTaHusl/yObIBaHNUA,
3HaYeHue QYHKLUHU B
3aJIaHHOM TOYKE, TOUKHU
9KCTPEMYMOB, ACUMITOTHI,
HY QYHKIUH U T.11.);

pelarh ypaBHEHHUsI, IpoCcTenIIne
CUCTEMBI YPaBHEHHU,
UCHOJb3Ys CBOWCTBA (PYHKLMI
U UX rpauKoB.

B noBceHEBHOI KU3HU U TIPU
W3YYEHHUH JPYTUX y4eOHbIX
MIPEIMETOB:

— ompeaensATh Mo TpadukaMm u
UCMOJb30BATh JUIS PELICHUs
MIPUKJIAJHBIX 3a7a4 CBOMCTBA
peambHBIX ~ MPOIECCOB U
3aBUCUMOCTEH  (HauOoJbIINe

nokasaresnbHas QyHKLHS,
9KCIIOHEHTA; CTPOUTh UX
rpaduKu U yMETh IPUMEHSTh
CBOMCTBA ITOKA3aTECIIbHON
(GYHKLINU TIpU peIIEHUH
3azay;

BJIAJICTh TOHITHEM
norapudmuyeckas pyHKIus;
CTPOUTH ee IrpaduK U YMETh
IIPUMEHSATH CBOKCTBA
aorapuMuueckoit GyHKIHH
IIpU PEIICHUY 3ajay;

BJIAJICTh MOHATUAMU
TPUTOHOMETPHUUECKUE
(GyHKLIMU; CTPOUTH UX
rpadMKu ¥ yMETh IPUMEHSTh
CBOMCTBA
TPUTOHOMETPUUECKUX
(GyHKIUHI NpU peleHUH
3ajau;

BJIa/IETh OHATHEM OOpaTHast
(GyHKIUS; IPUMEHSTH 3TO
MOHSTHE MPH PELICHUHN 33]1a4;

IIPUMEHSTH [IPU PELICHNN 33]1a4
CBOIMCTBa (DYHKIIMIA: YETHOCTH,
NEPUOAUYHOCTD,
OTPaHUYEHHOCTB;

IIPUMEHSTH [IPU PELICHNUN 3a]a4
npeoOpa3oBaHus rpaUKoOB
GbyHKIH;

BJIa/IETh MOHITUSIMH YUCIIOBas
IIOCJIEZIOBATEIBHOCTb,
apudMeTnyecKas u
reoMeTpHUUECKasl IPOrpeccus;

MPUMEHSITH [P PELICHNUH 3a]a4




3Ha4YeHHE (PYHKIUHU B
3aJJaHHOM TOYKE, TOYKHU
9KCTPEMYMOB H T.JI.).

B noBcenHeBHOM XHU3HU U IIPU
W3Y4YEHUU APYTUX MPEAMETOB:

OTpeAeNsATh o rpaduxkam
CBOMCTBA peaJIbHBIX
MPOLIECCOB U 3aBUCUMOCTEM
(HanOOITBIIINE U HAUMEHBIIIHE
3HAYEHUS, IPOMEKYTKH
BO3pacTaHus U yObIBaHMUSI,
MIPOMEXKYTKH
3HAKOTIOCTOSIHCTBA H T.I1.);

HMHTEPIPETUPOBATH CBOWCTBA B
KOHTEKCTE KOHKPETHOMN
MPAKTUYECKON CUTYaIluU

M HauMEHbLINE 3HA4YCeHWS,
MIPOMEXYTKH BO3PACTaHUS H
yOBIBaHMS byHKIHH,
MIPOMEXKYTKH
3HAKOITIOCTOSIHCTBA,
ACHUMIITOTHI, IEPUO U T.I1.);

— HHTEpPIPETUPOBATH CBOWCTBA
B KOHTEKCT€  KOHKpPETHOM
MPAaKTUYECKON CUTYyaluu;

— ompeneisaTh 1Mo  rpadukam
MPOCTEHIINE XapaKTEPUCTUKH
MEPUOJUYCCKUX TPOIECCOB B
ouosorum, SKOHOMUKE,
My3bIKE, PaIHOCBSI3U U JIp.
(ammmuTyna, Nepuos  T.11.)

CBOMCTBA U IPU3HAKU
apudmeTnuecKoit u
r€OMETPUYECKON POTrPECCHid.

B nosceHEBHOM KU3HU U IIPU
U3Yy4EHHUH JPYTUX y4yeOHBIX
IIPEIMETOB:

— ompeaenATh Mo Tpapukam U
UCIIOJB30BaTh ISl PELICHHUS
IPUKIAIHBIX 337a4 CBOMCTBA
pEaIbHBIX ~ IPOLECCOB U
3aBUCUMOCTEH  (HauOoJbIINE
U HauMEHbUIME 3HA4YCHMUS,
IPOMEXYTKH BO3pacTaHUsl U
yObIBaHUS byHKIUY,
IPOMEXYTKH
3HAKOIOCTOSHCTBA,
aCUMITOThI, TOUKHU Ieperuoa,
NEepUOA U T.11.);

— UWHTEpPHpPETHPOBATh CBOWCTBA
B  KOHTEKCTE€ KOHKPETHOH
IPAKTUYECKON CUTYalUH;.

ONpeAeNnsiTh 1o rpadguxkam
IIPOCTEHNINE XapaKTEPUCTUKH
MEPUOJNYECKHUX IIPOIIECCOB B
OM0JIOTHH, SKOHOMHUKE,
MY3BIKE, PaJAUOCBS3H U Jp.
(aMIuMTY 1A, IEPUOJ U T.11.)

9JIeMeHThI
MaTeMaTHnie
CKOIo
aHaJIn3a

OmnepupoBath Ha 6a30BOM YpOBHE
HOHSATHUSAMHU: TPOU3BOIHASL
(GyHKLNU B TOUKE,
KacaTeJbHast K rpauky
(byHKIIMH, TPOU3BOIHAS
dyHKIHH;

OIIPEAETATh 3HAYCHNE
POM3BOIHON (DYHKIIUH B

OnepupoBaTh NOHATHIMU:
MIPOU3BOIHAS (DYHKIIUH B
TOUKe, KacaTeJlbHast K
rpaduky GyHKIUH,
MPOU3BOIHAS (PYHKIIHH;

BBIUNCIIATH IPOU3BOAHYIO
OJIHOYJIEHa, MHOTOYJICHA,
KBaJ[paTHOT'O KOPHS,

Bnanets noHaTHEM OECKOHEYHO
yOBIBaroIasi reoMeTpudecKas
MPOTPECCHUS U YMETh
MIPUMEHATDH €T0 MPU PEIICHUHN
3aj1a4;

MPUMEHSATD VISl pEeLIeHU 3a/1a4
TEOPHIO TIPEICIIOB;

BJIaJICTh MOHATUSIMU OCCKOHEUYHO

JocTmkenne  pe3ynbTaToB
pazaena II;

CBOOOIHO BJIAJETH
CTaHAApTHBIM anmnapaTom
MaTEeMaTU4YeCKOro  aHaiu3a
IfIE: BBIUMCIICHHS
MIPOU3BOJHBIX byHKIUHA

OJIHOM MEPEMEHHOM;




TOYKE T10 N300PAKEHUIO
KacaTeJIbHOU K TpaduKy,
MPOBEJICHHOM B ATOM TOUKE;

pelaTh HECIOXKHbIE 3a7a4l Ha
IPUMEHEHHE CBSI3U MEKIY
IIPOMEXYTKAMHU
MOHOTOHHOCTH U TOYKaMHU
IKCTpeMyMa PYHKIIUH, C
OJITHOW CTOPOHBI, U
IPOMEXYTKAMHU
3HAKOIOCTOSHCTBA U HYJISIMU
IIPOU3BOJHON ATON (PYHKIIUU
— C IpYrou.

B noBcenHeBHOM KU3HU U IIpU
U3YYEHUU JPYTUX NPEAMETOB:
NOJIB3YsICh I'paduKamu,
CpaBHMBATh CKOPOCTHU
BO3pacTaHus (pocTa,
MOBBILICHUS, YBEIIMUEHUS U
T.II.) WIK CKOPOCTH YOBIBAHUS
(mageHus, CHUXKeHus,
YMEHBILIEHUS U T.I1.) BEJIMYUH
B PEAIBHBIX IIPOLECCAX;
COOTHOCHUTH T'paKH peabHbIX
IIPOLIECCOB U 3aBUCUMOCTEH C
UX OMHUCAHUSIMH,
BKJIIOUYAIOLIUMU
XapaKTepUCTUKU CKOPOCTH
u3MeHeHus (ObICTpBIi pocT,
IJIaBHOE IOHWYKEHUE U T.11.);
UCIOJIb30BaTh TpaduKu
peasIbHBIX MPOLIECCOB JUIst
pELIEHNUS HECIOKHBIX
MPUKIATIHBIX 337a4, B TOM

— BBIYUCIIATH

MIPOU3BOAHYIO CYMMBI
GbyHKIH;

IPOU3BOIHBIE
3IIEMEHTApHBIX QYHKIHMHA U UX
KOMOWHAIHIA, UCIIOJIb3YS
CIIpaBOYHBIC MaTEpPHAIIbI;

— HCCIEeNOBAaThb B IPOCTEUIIHX

cIIydasix byHKIIH Ha
MOHOTOHHOCTb, HaXO/IUTh
HanOoNbIINEe W HaMMEHBIINE
3Ha4eHUus1 (QYHKIUI, CTPOUTH
rpauk  MHOTOWICHOB U
IPOCTEHIINX  PALMOHAIBHBIX
(GyHKIMH C HCHOJIB30BAaHUEM
anmapara  MaTeMaTH4eCKOIo
aHaJIn3a.

B noBcenHeBHOM KU3HU U TIPU

U3YYEHHUH JPYTUX y4yeOHbIX
MIPEIMETOB:

pelmaTh NPpUKIIAAHbIC 3a/1a4U U3

Oouosoruu, PU3NKMU, XUMHUU,
SKOHOMHUKH U JPYTUX
MIPEIMETOB, CBSI3aHHBIC C
HCCIIeIOBAaHUEM
XapaKTePUCTHK PeaTbHBIX
MIPOLIECCOB, HAXOXKICHUEM
HauOOJBIINX U HAUMEHBIITNX
3HAYEHUH, CKOPOCTH U
YCKOPEHUS U T.I1.;

WHTEPIPETUPOBATH MOTYICHHBIE
Pe3YIIbTATHI

OobIINE U OECKOHEUYHO
MaJible YUCJIOBBIC
MOCJICIOBATEILHOCTH 1 YMETh
CpaBHUBATH OECKOHEUHO
OobIINE U OECKOHEUYHO
MaJible ITOCICA0BATEILHOCTH;

BJIAaJCTH ITOHATHAMU:

MPOU3BOIHAS (PYHKIIUH B
TOYKE, IPOU3BOHAS
GbyHKIUY;

BBIYUCIIATh IPOM3BOJIHBIE
JIEMEHTApHbIX QYHKUUN U UX
KOMOHMHAIINI;

uccienoBarb  (QyHKUMHM  Ha
MOHOTOHHOCTb u
KCTPEMYMBI;

CTPOUTH rpaduku u

IIPUMEHATH K PELICHUIO 3a/]1a4,
B TOM YHCJIE C TAPAMETPOM;
BJIAJIETh MOHITHEM
KacateiabHas K rpaduky
(GYHKIUU 1 yMETh IPUMEHATh
€ro MU PELIECHUH 33/1a4;

BJIaACTH IIOHATUAMU
nepBooOpazHas byHKIHS,
OTIpeJIeIeHHbI NHTErpal;

IIPUMEHSATH TEOPEMY

Herorona—Jleiibanma u  ee
CIENCTBUS NSl pEIICHHUS
3aad.

B noBcenHeBHOM KU3HU U TIPU

U3YYEHHUH JPYTruX yuyeOHbIX
MIPEeIMETOB:
pemaTh NPUKIAJHBIE 3a/Ja4d

CBOOOTHO IPUMEHSTh
ammapar  MaTeMaTHYECKOTO
aHanuM3a JUIs UCCIETOBaHHS
GYyHKIMA W TOCTPOCHHS
rpaduKoB, B TOM YHCIE
UCCIICIOBAHHS Ha
BBIITYKJIOCTb;

OIIEPUPOBATH MOHATUEM
nepBooOpazHoit  pyHKUIUHK
JUTS peUIeHHUs 3aj1ad;
OBJIAJICTh OCHOBHBIMHU

CBEICHUSIMH OO0 HHTErpase
Herotona—Jleitbnuna u ero
MPOCTEHIINX TPUMEHEHUSX;
OIIEPUPOBATH B CTAHAAPTHBIX
CUTYaIlUsX IMPOU3BOJIHBIMHU
BBICIIIUX MOPSI/IKOB;

YyMETh  NPUMEHATh  TIpHU
peleHnn 3a7a4  CBOWCTBA
HENPEPBIBHBIX (PYHKIINA;
YyMETh  NPUMEHATh  TIpHU
pelIeHnr 3a7ad  TEOPEMBI
Beitepmtpacca;

YMETh BBITIOJHSATH
MpUOTKEHHBIE BBIYUCICHUS
(MeToabl peuieHus
YpaBHEHHUI, BBIUMCIICHUS
OTIpEeICTICHHOTO UHTETpaa);
YMETh MPUMEHSITh
MIPHUIIOKEHNE TTPOU3BOTHON U
OTIpEeICTICHHOTO MHTETpaia K
pELIeHUIO 3aga4
€CTECTBO3HAHHS,

BIIQJIETh TMOHSATUSMH BTOpas
MPOU3BOJIHAS, BBIMTYKJIOCTh




YHClie ONpeAensis o rpaguxy
CKOPOCTh X012 IIpolLecca

u3 Ouosnoruu, UMK, XUMHUH,

SKOHOMHUKH 51 IpPYrux
IPEAMETOB,  CBS3aHHBIE C
HCCIIEI0BAaHUEM
XapaKTEPUCTHUK IIPOLIECCOB;
UHTEPIPETUPOBATH

IIOJIYYEHHBIE PE3YJIbTaThI

rpaduka GyHKIHMH ¥ YMETh
UCCIIeIOBaTh (PYHKIMIO Ha
BBIITYKJIOCTb

Crarucruka
U Teopus
BEpPOSITHOCT
eii, JJoruka
"
KOMOMHATO
puKa

OnepupoBatb Ha 6a30BOM YpOBHE

OCHOBHBIMH OIIACATEILHBIMHU
XapaKTePUCTHKAMHU
YHUCIIOBOTO Habopa: cpeHee
apudMeTHIECKOe, MeIuaHa,
HauOoJIbIlIeE U HAaUMEHbBIIIEE
3HAYEHUS,

OnepHpoBaTh Ha 0A30BOM YpOBHE

HNOHATHAMM: YaCTOTa U
BEPOSITHOCTH COOBITHS,
CJIy4aitHbIi BBIOOD, OTIBITHI C
PaBHOBO3MOKHBIMU
3JIEMEHTAPHBIMU COOBITUSMU;
BBIUUCIIATh BEPOSITHOCTH
COOBITHH Ha OCHOBE IMOJACYETA
YHCJIa UCXOMO0B.

B noBcegHeBHOI KU3HU U npu

WU3Y4YEHUU JAPYTUX MPEIMETOB!

OIICHUBATHL U CPABHUBATH B

IMMPOCTBIX CiIIydasx
BEPOSATHOCTH COOBITHI B
peanbHOU KU3HU;

qyuTaThb, COIOCTABJIATD,

CpPaBHUBATb,
MHTEPIPETUPOBATH B

MPOCTHIX CIIydasix peajibHble
JlaHHBIE, IPEJICTABIICHHBIE B

— MHmets npeaACTaBJICHHUC ()
JUCKPETHBIX WM HCIIPCPBIBHBIX

CIyYallHbIX  BEJIMYMHAX U
pacupeneneHusx, 0
HE3aBUCUMOCTH  CIIy4alHBIX
BEJINYUH;

— HWMETh  IIPEACTABICHHE O
MaTE€MaTU4eCKOM OXKUAAHUU U
JUCIIEPCUU CIIy4alHbIX
BEJINYUH;

— HUMEThb  IPEACTABICHHE O

HOPMaJIbHOM pacIpeIeIeHUN
U TpuUMepax  HOPMaJbHO
paclpeesIeHHbIX CIy4YaiHbIX
BEJIMYUH;

MOHHUMATh CYTh 3aKOHA OOJIBIINX
qKcell ¥ BBIOOPOUHOTO METO/AA
U3MEpPEHUS BEPOSTHOCTEN;

UMETh MpeJCTaBlIeHue 00
YCIIOBHOU BEPOSITHOCTH U O
ITOJTHOW BEPOSITHOCTH,
MIPUMEHSTh UX B PELICHUH
3ajau;

MUMETH MPECTABIEHUE O BaXKHBIX
YaCTHBIX BHJIAX
pacnpeneseHnii ¥ NpUMEHATh
UX B pElICHUH 33]1aY;

— WMETb  INPEACTABIECHUE O

OHCpI/IPOBaTB OCHOBHBIMH

OIMHCaTCIbHBIMU
XapaKTepUCTUKaMU
YHCJIOBOr0 Ha0Opa, MOHATHEM
reHepajibHasi COBOKYIHOCTb U
BbIOOpPKOH U3 Hee;

OIIepUPOBATH HOHATUSAMMU:
yactoTa U BEpPOSTHOCTb
COOBITHS, cymMma u
IPOM3BEICHUE BEPOSITHOCTEH,
BBIUYUCIIATH BEPOATHOCTH

COOBITHI Ha OCHOBE IoJIcUeTa
YHUClla UCXO0B;
BIIAJICTh OCHOBHBIMH
HOHATUAMH KOMOMHATOPUKHU U
YyMETb HX NPUMEHATH IpPH
pEILICHUH 3a1a4;

UMETh  TpeicTaBlieHue 00
OCHOBAax TEeopun
BEPOSITHOCTEM;

UMETh  TpEACTaBIE€HHE O

JAUCKPETHBIX W HEIPCPBIBHBIX

CIy4yallHbIX  BE€IMYMHAX U
pacrpeieneHusx, 0
HE3aBUCHMOCTU  CIIy4alHBIX
BEJINYWH;

UMETh  MPEACTaBICHUE O

MaTeMaTU4YCCKOM OXUJIaHHUU U

JlocTrxeHune pe3ysbTaToB
paznena ll;

UMETbH MPEICTABICHUE O
LIEHTPAIbHOU NPEAEIbHON
TEeopeMe;

UMETh MPECTABIEHUE O
BBIOOPOYHOM KO3 uiieHTe
KOpPEJSLHMH U JIMHEHHON
perpeccuy;

UMETh MPECTABICHUE O
CTaTHUCTUYECKUX THIIOTE3aX
U IIPOBEPKE CTATUCTUYECKOMN
TUIIOTE3bI, O CTATUCTUKE
KpUTEpPUS U €€ YPOBHE
3HAYUMOCTH;

UMEThH MPECTABIEHUE O CBA3U
SMIIUPHUUYECKUX H
TEOPETUYECKHUX
pacrpeneieHni;

HMMETh IPEJICTaBICHUE O
KOJIUPOBAaHUH, TBOMYHOMN
3aMucH, IBOUYHOM JEpPEBE;

BJIa/IETh OCHOBHBIMM ITOHATHSIMU
teopuu rpados (rpad,
BEpLINHA, peOpo, CTETIEHb
BEpILUHBI, TyTh B rpade) u
YMETb IPUMEHSTh UX IPU
PEILIECHNN 33124,




BU/IE TaOJINII, AUArpaMm,
rpaduKoB

KOppEsLU CIIy4aiHBIX
BEJIIUYUH, 0 JIMHEHHOM
perpeccuu.

B noBcenHeBHOM KU3HU U TIPU

HU3y4YEHUU JPYIUX IIPEIMETOB:
BBIYUCIIATH WM OLICHUBAThb

BEPOSATHOCTH  COOBITHII B
pEaNbHOM KU3HH;

BBIOMpATh MOAXOJISIIIHE
METOJIbI ~ TPEJCTABICHUS H
00pabOTKHU JaHHBIX;

yMEThb pellaTh HECIOXKHBIE
3aJa4yd  HAa  NpPUMEHEHHE

3aKOHA OOJIBIIMX YHUCE] B

COILIMOJIOTHH,  CTPaxOBaHHH,
3/IPaBOOXPAHCHHH,
oOecrieueHnuy  0E30MACHOCTHU

HAaceJIeHuss B 4Ype3BbIYalHBIX
CUTYyaLUAX

JUCTIepCUU CITy4aiHbIX
BEJIMYUH;
— HMeTb  NpPEJCTaBICHHE O

COBMECTHBIX pacIpeneseHUusIX
CIIyYaHBIX BEJIUYUH;

—  TIOHUMATh CYTh 3aKOHA
OOJIBIIINX qucen u
BBIOOPOYHOTO MeTo1a

U3MEPEHUS BEPOATHOCTEH;

— HWMETh  MPEJCTABICHUE O
HOPMaJIbHOM pacCIpeleICHUN
U IOpUMEpPaX  HOPMAJIbHO
paclpeeNIeHHbIX CIIyYalHbIX

BEJIMYMH;
— HWMETh  MPEJCTABICHUE O
KOPPEISIIAN CIIy4aHbIX
BEJIMYMH.

B noBce1HEBHOM KU3HU U NIPU
WU3y4YEHUHN JPYIUX MPEIMETOB:
— BBIYKCIIATH WM OLICHUBATh

BEPOATHOCTH  COOBITHH B
pEaAbHOM )KU3HU;
— BBIOUpATH METO/IbI

MOJIXOJSIIETO TPEICTaBICHUS
1 00pabOTKH JaHHBIX

UMETh MPECTABICHUE O
JIEPEBBAX U yMETh
MPUMEHSITH [P PEIICHUN
3ajay;

BJIQ/IETh IOHSTUEM CBSA3HOCTh U
YMETh IPUMEHSTh
KOMITOHEHTHI CBSI3HOCTHU MPU
peILIeHUH 3a1a4;

YMETb OCYLIECTBIIATH ITyTH 110
pebpam, 06xoxbl pedep u
BeplIuH rpada;

UMETh MpEJCTaBIIEHUE 00
SUJIEPOBOM U
raMUJIBTOHOBOM ITyTH,
UMETh MPEJCTaBICHUE O
TPYAHOCTH 33291
HAXO0XICHUS FaMHJIbTOHOBA

IIyTH;
— BIAJETh MTOHATUSMH
KOHEUYHBIE u CYCTHBIE

MHOXECTBA MW yYMETb MX
IIPUMEHATH IIPpU  PELICHUU
3a1ad4;

— YMETb TPUMEHATH METOJ
MaTeMaTU4eCKOU MHIYKLIHH;

— yMETb IPUMEHATH NPUHLHAII
[upuxiie npu  penieHun
3a1a4

TekcToBBIC
3ada4u

Pemartp HecI0XKHBIE TEKCTOBBIE
3aJ1auu pa3HbIX THUIIOB;
— aHaJIN3MPOBATh

MAaTEMATUYCCKYIO MOJICIIb,

— TIIOHHMMAaThb W HCIIOJb30BATh

yCIIOBHE
3a/lauu, MpU HEOOXOIUMOCTH
CTPOUTHh Il €€ PpEeIICHUs

Pemate 3aJa4u Pa3HBIX
THIIOB, B TOM YHCJIE 3a7a4d
MOBBIIIEHHOW TPYIHOCTH;
BBIOMpATh OINTUMAaNIbHBIH
METOJl  pEIICHHWs  3aJauu,
paccMarpuBas paziuyHbIe
METOJKBI;

— Pemartsp pa3HbIe 3a71aun
MOBBIIIEHHOW TPYAHOCTH;

— AHAJIM3UPOBATH yCJIOBUE
3aj1a4u, BEIOMpATh
OINTHUMAaJIbHBIN METOJ,
peleHus 3aj1a4u,
paccMmaTpuBast pa3JIMYHbIC

Joctrxenne pe3yapTaToB
paznena ll




JIIA peIICHUA 3aJa4u

UH(OpMaLHIO,

MPEJCTABICHHYID B  BHUJE
TEKCTOBOM M  CHMBOJBHOM
3aITHCH, CXEM, TaO0JIMIL,
auarpamm, rpaduKoB,
PHCYHKOB;

— JEUCTBOBaTb IO aITOPUTMY,
coJepKalueMycsi B yCIIOBUHU

3a]a4u;

— HCIOJB30BAaTh  JIOTUYECKUE
paccyXIeHuss MpH PEUICHUU
3a]a4u;

— pabotaTh ¢ M3OBITOYHBIMU
YCIIOBHSIMHU, BBIOMpAsi U3 BCei
uH(popMaIuu, JTaHHbIE,
HEOOXOIUMBbIE [UIsl PELIEHUS
3a/1a4i;

— OCYUIECTBIIATH  HECJIOKHBIN
nepedop BO3MOYHBIX

peleHuid, BBIOMpas M3 HHUX
ONTUMAJILHOE 10 KPUTEPUSIM,

c(OpMyYIHPOBAHHBIM B
YCIIOBHH;

— aHaJIN3MPOBATh u
UHTEPIPETHPOBATH
MOJIyYeHHBbIE  pEIIeHHUs B

KOHTEKCTE YCJIOBUS 3ajJayu,
BbIOMpaTh  pelleHus,  He
IIPOTUBOpPEYAILNE KOHTEKCTY;

pelaTh 3a/1a4u Ha pacyer
CTOMMOCTH MOKYIOK, YCIIYT,
MOE3/I0K U T.IL.;

pelaTh HECIOXKHBIE 3a1a4H,
CBSI3aHHBIE C JI0JIEBBIM

— CTPOHTH pelieHHs
3314y, HPOBOJIUTh
JOKa3aTelbHbIe PacCyKCHUS,;

— pewmarth 3amaud, TpeOyromme
nepedopa BapHaHTOB,
MIPOBEPKH yCJIOBUH, BbIOOpa
ONTHUMAJIBHOTO Pe3yJIbTaTa;

MOJENb

— aHaJU3HUPOBATh "
HUHTEPIPETUPOBATH
pe3yabTaThl B KOHTEKCTE
yCIIOBUSL 3a/layd, BbIOMpATh
pereHus, HE

IIPOTUBOPEYALINE KOHTEKCTY;

— TMEpeBOAUTh MpPU PELICHUU
3ajaud  u“HGpOpMAlLMIO U3
OJHOM (QopMBI B JIpyrylo,
UCHOJb3Ys npu
HEOOXOIMMOCTH CXEMBI,
TaOJIHIIBI, rpaduku,
TarpaMMBbl;

B noBceHEBHOW KNU3HU U IIPH
U3y4YEHUU OPYIUX NPEIMETOB:

— pelarb NMPaKTUYECKUE 3a1a4u
M 3ajaud = U3 JpPYIHX
MIPEAMETOB

METO/IbI;
— CTPOMUTHb MOJENIb  pEIICHUs
3ajauu, IIPOBOAUTD

JI0Ka3aTelIbHbIe PacCyXICHUs
NIPY pEIICHHUH 3a/1a4U;

— pewarth 3amaud, TpeOyroume
nepedopa BapUaHTOB,
MPOBEPKH YCJIOBUH, BBIOOpPA
ONTHUMAJIBHOTO PEe3yIIbTATa;

— AHAIU3HUPOBATH 51
MHTEPIPETUPOBATH
IIOJIy4YCHHBIE  pELIeHUus B

KOHTEKCTE YCJIOBUS 3a/ayH,
BbIOMpaTh  peUIeHHs,  He
IPOTUBOpEYAILINE KOHTEKCTY;

— TMEpPEeBOAUTH IPHU  pElIECHUH
3ajaud  MHGpOpMAlMI0O U3
OHOM  Qopmbl 3amucu B
Ipyryl0,  HUCHONb3ys  HpHU
HEOOXOIMMOCTH CXEMBI,
TaOJIHIIBI, rpadukw,
JarpaMMBl.

B noBceHEBHOM KHU3HU U IIPH
U3Y4YEHUU APYTUX MIPEAMETOB:

— pewarb NMPaKTUYECKUE 3a1a4u
W 3aJaud = U3 JpPYIHX
MIpeAMETOB




y4acTUEM BO BIIAJCHUU
bupMoii, mpeaAnpusTUEM,
HEBM)KUMOCTBIO;

periaTh 3aJja4 Ha MPOCThIE
MPOLEHTHI (CUCTEMBI CKUIOK,
KOMUCCHUH) U HA BBIYHCIICHUE
CJIOHBIX MPOIICHTOB B
pPa3JIMYHBIX CXE€Max BKJIAJIOB,
KPEAUTOB U UIIOTEK;

pemaTh NpaKTUYECKUE 3a/1a4H,
TpeOyIoIIKe UCIIOJIb30BAHUS
OTPHUIIATEIILHBIX YHCET: Ha
orpezieNieHue TeMIepaTyphl,
Ha OTpe/IeJICHUE TTOJIOKEHUS
Ha BpEMEHHOH ocH (110 Hamen
3pBbI U 110CJIE), HA JBUKEHHE
JIEHE)KHBIX CPEJICTB
(mpuxop/pacxon), Ha
ornpezeneHue
[JTyOUHBI/BBICOTHI U T.I1.;

WCIIOIB30BATh MOHSATHE
Macirada s HaX0KJIeHUs
pacCTOSIHUM U JIJIUH Ha
KapTax, MJIaHaX MECTHOCTH,
IUIaHAX ITOMEIICHUM,
BBIKpOWKaXx, Mpu padoTe Ha
KOMITHIOTEPE | T.II.

B noBcenHeBHOM XKU3HU U TIPU
W3YYEHUH JAPYTHUX MPEAMETOB:

— pemarb HECJIOKHBIE
MPaKTUYECKHE 3a/a4w,
BO3HHMKAIOIIUE B CHUTYaLHIX
TTOBCETHEBHOMW KU3HU

I'eomerpus

OmnepupoBarb Ha 0a30BOM ypOBHE
HNOHATUAMM: TOUKA, NpsMas,

OHepI/IpOBaTL INOHATHUAMU:. TOUKA,
InpsMasi, IJIOCKOCTh B

Bnanets
MOHATUIMU

TCOMETPUUCCKUMU

pu

pelIeHn

Hmers mpencraBieHue 00
aKCHOMAaTHUYECKOM METOJE;




IJIOCKOCTh B IPOCTPAHCTBE,
[apauIeIbHOCTD U
NEePIEeHIUKYISIPHOCTD
IIPSIMBIX U IIJIOCKOCTEW;
pacrno3HaBaTh OCHOBHbBIE BUbI
MHOTOIPAHHUKOB (TIpU3Ma,
MUpPaMUJIa, MPSIMOYTOJIbHBIN
napasuieNienumne, Kyo);
n300paxkaTh U3yyaembie (PUTYpBI
OT PYKH H C IPUMEHEHUEM
MPOCTBIX YEPTEIKHBIX
UHCTPYMEHTOB;
nenath (BBIHOCHBIC) IIJIOCKHE
YEepPTEIKU U3 PUCYHKOB
MPOCTHIX OOBEMHBIX QUTYP:
BUJI CBEPXY, COOKY, CHUZY;
U3BJIEKaTh UH(OPMALIHIO O
POCTPAHCTBEHHBIX
reOMETPUUECKUX PUTypax,
IpEe/CTaBICHHYIO Ha
YepTekax U pUcyHKax;
npuMeHsTh Teopemy Iludaropa
NIPY BBIYUCIICHUH SJIEMEHTOB
CTepEOMEeTPUYECKUX QUTyD;
HaXO/UTh OOBEMBI U TIOIA !
MIOBEPXHOCTEN MTPOCTEUIINX
MHOTOTPaHHHUKOB C
npUMeHeHHEeM (OopMYIT;
pacro3HaBaTh OCHOBHBIE BHIBI
TeJ BpaleHus (KOHyc,
nuIuHAp, cdepa u map);
HaXO/JUTh 0OBEMBI U IO U
MOBEPXHOCTEN MTPOCTEUIINX
MHOTOT'PAaHHHUKOB U TeJ
BpAICHHS C IPUMEHEHUEM

IIPOCTPAHCTBE,
apajuIeIbHOCTD U
HEePIEHAUKYISPHOCTb
IPSIMBIX U IJIOCKOCTEM;

IPUMEHSATD [Vl PEeLIeHUs 3a1a4
reoMeTpuuecKkue GpaxThl, €CIu
YCIIOBUS IPUMEHEHMS 3a]JaHbl
B SIBHOM (hopme;

pelaTh 3a/1aun Ha HaX0XKJICHHE
TE€OMETPHUECKUX BEITHMYHUH I10
o0pa3iaM Wiu aJropuTMam;

Jienath (BBIHOCHBIE) IIIOCKUE
YEepTEKU U3 PUCYHKOB
00BEMHBIX QUTYp, B TOM
qucJie pUCOBaTh BUJI CBEPXY,
cOOKY, CTPOUTH CEUCHUS
MHOTOI'PaHHHUKOB;

U3BIICKATh, UHTEPIPETHPOBATH U
peoOpa3oBHIBATH
UH(pOpMaIIHIO O
reOMEeTPUUECKUX PUrypax,
MIPEJCTABICHHYIO Ha
yepTrexax;

IPUMEHSTh TEOMETPUUECKHE
(aKThI 1JIs peIeHus 3a1a4, B
TOM YHCJI€ MPEAIOoIararInx
HECKOJIbKO LIIaroB pPeUIeHMUS;

OIHCHIBATH B3aUMHOE
pacrioyio’keHue MPSIMBIX U
IIJIOCKOCTEN B POCTPAHCTBE;

(dhopMyTUpOBaTH CBOMCTBA U
NpU3HAKK QUTYp;

JIOKa3bIBaTh FT€OMETPUUECKHE
YTBEP)KICHHUS;

BJIAJIETh CTAaHAAPTHOMN

3a1a4 u NIPOBE/ICHUT
MaTeMaTHIeCKHIX
pacCyXICHHUI;
CaMOCTOSITENTLHO
(hopMyIIMpOBaTh ONPEICICHUS
TEOMETPHUCCKUX ¢buryp,

BBIJIBUTaTh TUIOTE3bI O HOBBIX
CBOMCTBaX M  IpPH3HAKax
reOMETpUUECKuX Guryp u
000CHOBBIBATh WIIN
ompoBepratb Hx, 0000IIaTh
WITH KOHKPETHU3UPOBATh
pe3yabTATHI Ha HOBBIX
Ki1accax (uryp, IpoBOAUTH B
HECIIOKHBIX CclTy4asix
Knaccuukanuoo Guryp 1o
Pa3IMYHBIM OCHOBaHUSM;
UCCIIe10BaTh 4epTEkKH,
BKJIIOYas KOMOMHaIMu ¢Guryp,
W3BIICKATh,
UHTEPIPETUPOBATH u
peoOpa3oBHIBATH
UH(pOpMaLHIO,
MPEICTABICHHYIO Ha
yepTexkax;

pemaThb 3a7auu
T€OMETPHYECKOTO
COJiepKaHusA, B TOM 4YHUCIIE B
CUTyalHsAX, KOTJa alrOpUTM
peleHust He clelyeT SBHO U3
YCIIOBHS, BBITTOJTHATh
HEOOXOAMMBIE ISl pPEeLIeHHUs
3aaun JOTIOJTHUTEITBHEIE
MOCTPOCHHUS, HCCIIEI0BATh
BO3MOXXHOCTh ~ TIPUMEHEHUS

BIIAJICTh HOHATHEM
rE€OMETPUUYECKUE MecTa
TOYEK B IIPOCTPAHCTBE U
yMETb NPUMEHATh UX A
pelieHus 3a1ay;

yMETb  IPUMEHATH A
pelieHns 3ajad  CBOWCTBA
IUVIOCKMX ¥ JIBYI'PaHHBIX
YIJIOB, TPEXI'PAaHHOIO YrIia,
TEOpEMbl ~ KOCHHYCOB U
CHUHYCOB JUIsl TPEXI'PAaHHOIO
yria,

BIIAJIETh HOHATHEM
NIEPIEHIUKYIIIPHOE CEUYEHUE
IPU3Mbl U YMETh MPUMEHSATH
€ro MpHU PELICHUH 3a/1a4;
UMETh  IPEJCTaBICHUE O

JIBOMICTBEHHOCTH
MPaBUJIbHBIX
MHOTOT'PAHHUKOB;

BJIAJIETh MOHATUAMHU
LIEHTPAJIBHOE u
napasieabHOe
MIPOEKTUPOBAHUE u
MPUMEHSTh 170'¢ npu
IIOCTPOECHUHU CEYEHUM

MHOTOTPAaHHUKOB ~ METOJO0M
IIPOCKIUN;

MMETh  NPEJICTaBICEHHE O
pa3BepTKE MHOTOI'PaHHHUKA U
Kparyauuiem IIyTH Ha
ITOBEPXHOCTH
MHOI'OT'PaHHUKA;

MMETh  NPEJICTaBIEHHE O
KOHMYECKUX CEUCHUSX;




dbopmy.

B noBcenHeBHOM KU3HU U TIPU
W3YYCHUU JPYTUX MPEAMETOB:

COOTHOCHUTH aOCTpaKTHBIE
TEOMETPHUYECKUEC TTOHSTHS U
(bakThI ¢ peabHBIMU
YKU3HEHHBIMH 00bEKTaMHU U
CUTYaIUsIMU;

HCIOJIb30BaTh CBOMCTBA
MIPOCTPAHCTBEHHBIX
TEOMETPHUECKUX PUTYD JUIS
pellIeHus TUIIOBBIX 3a/1a4
MPaKTUYECKOTO COACPKAHMUS;

COOTHOCHUTb TUIOIIAIU
IIOBEPXHOCTEH TEI
OJIMHAKOBOI (OpMBI
pa3IUYHOTO pa3Mepa;

COOTHOCHUTBH 00BEMBI COCY/I0B
OJIMHAKOBOI POpMBI
pa3IMYHOTO pa3Mepa;

OLIEHUBATh (HOPMY MPABUIHLHOTO
MHOTOTpaHHHUKA MOCIIE
CITUJIOB, CPE30B U T.II.
(ompenensaTh KOJIM4eCTBO
BEpILIKH, pedep U rpaHeit
MOJTY4EHHBIX
MHOTOTPaHHHUKOB)

KJIaccHu(pUKaIHEH
MPOCTPAHCTBEHHBIX (pUTyp
(TMpamMuIbl, IPU3MBI,
napajuieJenune/sbl);

HaXOJIUTh O0OBEMBI U IIIOMIALN

MMOBEPXHOCTEN
TE€OMETPHUECKUX TEII C
MIpUMEHEHHEM (HOPMYIT;

BBIUUCJIATH PACCTOSAHUA U YTJIbI B

IIPOCTPAHCTBE.

B noBceHEBHOM KU3HU U IPH
W3y4YEHUU JPYIUX MPEIMETOB:
HUCIIOJIB30BaTh CBOMCTBA

reOMETPUUYECKUX PUTYp I
penIeHus 3a1a4
MPAKTUYECKOI0 XapakTepa u
3a/1a4 U3 JIpyrux odnacreit
3HAHUU

TeopeM ©U  popmyn IS
pelieHus 3a1ay;

ymeTb  GOopMyIHpoBaTh U
JTOKa3bIBaTh TE€OMETPUUYECKUE

YTBEPKICHHUS;
BJIJI€Th MOHITUSIMH
CTepEeOMETPHU: npusma,

napajuleenurne], NMUpaMuia,
TeTpasap;

UMETh  MpeacTaBiIeHus 00
aKCMOMax CTEpeOMEeTpUU |
CIIICTBUAX M3 HUX M yMETh
NPUMEHSTh MX IPH pPEHICHUU
3ajay;

YMETh  CTPOUTH  CEUYCHUS
MHOTOT'PaHHHKOB C
VICTIONIb30BAaHUEM  Pa3JIMYHBIX
METOZOB, B TOM YHCIE U
METOoJa CIIE/10B;

UMETh  TPEJACTaBIEHUE O
CKPEUIMBAIOIINXCS TPSIMBIX B
OpOCTpaHCTBE U yMETh
HaXOJUTh YTOJI M PacCTOSIHHE
MEXIY HUMH;

MPUMEHSATH  TEOPEMBI 0
MapayieIbHOCTH  TIPSIMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE
MIPH PEIICHUN 3a7ad;

YMETh IPUMEHSTh
napauIeIbHOe
MIPOEKTHUPOBAHNE ISt
n300paxeHus: GUryp;

yMETh IPUMEHSATh

MIEPIEHIUKYIISIPHOCTH NPSMO
U IUIOCKOCTH MpH pELIeHUU

HMETh  NPEACTaBICHHUE O
Kacaronmmxcs  chepax H
KOMOMHAIIMK TEJI BpaIleHUs
U yMETh NMPUMEHATh UX NPHU
pelIeHuN 3a/1a4;

NPUMEHATh MpPH  PEIICHUU
3a1a4 popMyITy pacCTOSHUS
OT TOYKH JO IIJIOCKOCTH;
BJIAJICTh pa3HbIMU
croco0amMu 3a7aHus MPSIMOKN
YpaBHEHUSMH W  YMETh
MPUMEHATh MpPU  PEIICHUU
3aJa4;

MPUMEHATh MpPU  PEIICHUHU
3aJJad U JOKa3aTelIbCTBE
TEOPEM BEKTOPHBIA METOJ U
METO/Jl KOOPJUHAT;

UMETh IMpejAcTaBiIeHHEe 00

aKcruoMax o0BeMa,
IPUMEHSTh bopMmybl
00BEMOB  MPSMOYTOJIBLHOTO

napajjiesenunena, MpU3MBl
U TIMPaMUJIBI, TETPadpa MpH
peleHNH 3aa4;

NPUMEHSTh  TEopeMbl 00
OTHOIIEHUAX OOBEMOB IpPHU
peLeHUH 3a/1a4;

NPUMEHATh WHTETpai  JUIs

BBIUUCIICHUSI O0BEMOB H
ITOBEPXHOCTEN TeN
BpaIlCHUS, BBIUUCIICHUS
TIJIOTIATN chepuyeckoro

nosica U oObeMa IIapoOBOTO
cIios;
HNUMCTH HpeIICTaBJIeHI/Ie (0]




3a/1a4;

BJIAJIETh HOHSTUSIMU
OpPTOTrOHAJILHOE
IIPOEKTUPOBAHUE, HAKJIOHHBIE
U UX TPOEKIHUH, YMEThb
IPUMEHATh TEOPEMY O Tpex
MEpIEeHIUKYIIApax npu
peuieHuu 3a1ay;

BIIAJICTh HOHSTUSIMU

paccrostHue Mexay purypamu
B IPOCTpaHCTBE,  OOIIMI
HEPIECHIUKYIIAP IBYX
CKPEILMBAIOIINXCS MPSAMBIX H
YMETh IPUMEHATH HX IIPHU
pELIEHUN 3a7ay4;

BJIaACTh IIOHATHUEM yroJia
MEXAY NPSAMOU U IIJIOCKOCTBIO
U yMETb NPUMEHATH €r0 IpH
pelIeHnH 3a/1ay;

BJIJICTh HOHATUSAMU
JBYIpaHHBI  yroj,  yroi
MEXIY IJIOCKOCTSIMH,
HepHeHIUKYIISPHbIE

IJIOCKOCTH u yMETh

NPUMEHSTh WX TPH PEHICHUU
3a/1a4;
BJIQJICTh TMOHSTUSAMHU MpHU3MA,

rapajuieIIeIuIe | 51
IIPUMEHSATH CBOMCTBA
napajuienenumnesa pu
penieHny 3a1ay;

BJIAJIETh MIOHATHUEM
IIPSIMOYTOJIbHBIN

napaiesIenumnes "

IIPUMEHATH €r0 IPHU PELICHUH

JABMKCHHUAX B IIPOCTPAHCTBE!

[apauleIbHOM  IIEPEHOCE,
CUMMETPUU  OTHOCUTEIIBHO
IIJIOCKOCTH, LIEHTPaIbHOU
CUMMETpUH, IIOBOPOTE
OTHOCUTEIIBHO IPSAMO1,
BUHTOBOMU CUMMETpUH,

YMCTh IIPUMCHATH HUX TIIpH
PCLUICHUHU 3a/1a4,

UMETh  IPEJACTaBICHHE O
oAl  OPTOrOHAJIBHOM
MIPOEKIUY;

UMETh  IPEJACTaBICHHE O
TPEXTPaHHOM u
MHOTOTPaHHOM  yrjie U
[IPUMEHSATH CBOMCTBA
IIJIOCKUX yIJI0B

MHOTOTPAaHHOTO  yrjla TpH
peleHNH 3aa4;

NUMCETH IpCaACTaBICHUA (6}
npeoOpa3oBaHUM  MOJ00US,
TOMOTETHH u YMETh
MIPUMEHATH UX IPU PELICHUU
3ajay;

YMETh pelarh 3axadyd Ha
TUIOCKOCTH METOAAMHU
CTepEOMETPHH;

YMETh MPUMEHATH (POPMYIIbI
00BEMOB  MpU  pELIEHUU
3a1a4




3a]a4;

BJIAJICTh MMOHSITHSIMH
NUpaMuaa, BUIbI MUPaAMU],
3JIEMEHTHI MpaBUILHON
MHPAMUBI u YMETh

OPUMEHATh UX MPU PELICHUU
3azay;

UMETh  MPEJACTaBJICHHE O
Teopeme Dilnepa,IpaBUIIbHBIX
MHOTOTPaHHUKAX;

BJIQJIETh TOHSITHEM ILJIOLIAIN
MMOBEPXHOCTEH
MHOTOTPAaHHUKOB M  yYMETh
IPUMEHSATH €r0 MPHU PElICHUH
3azay;

BJQ/IeTh  TNOHATHSIMH  Teja
BpaiieHus: (IUIMHIpP, KOHYC,
map u cdepa), UX CEUeHUs u
YMETh MPUMEHATh WX MpHU
pelIeHNH 3a]1ay;

BJIaACTh IIOHATHUAMHA
KacCcaTCIbHBIC MpsAMBbIC u
IIIIOCKOCTH n YMCTb

OPUMEHATh U3IPU  PEIICHUU
3ajay;

UMETh  TpPEJICTaBIEHUs O
BIIMCAHHBIX M  OINHUCAHHBIX
chepax U yMeTb IPUMEHATH
UX MPU PELIeHNH 33/1a4;
BJIa€Th IIOHATHUAMU O6’I)€M,
00beMbl ~ MHOTOIPaHHHKOB,
TCJI BpallCHUA W TIPHUMCHATH
UX MPU PELIeHNH 3a/1a4;
UMETh  TPEJACTaBICHUE O
pa3BepTKe  IWIMHApAa U




KOHYcCa, 101N
MIOBEPXHOCTH LWJIMHIApAa W
KOHYCa, YMETb NPUMEHATh UX
[P pELICHNH 3a]1a4;

— WMETb  NPEIACTABICHHE O
wiomaan cdeppl U yMeTh
IIPUMEHSTH €r0 MPH PELIEHUU

3a]a4;

— YyMeThb pemarbh 3ajJadyd Ha
KOMOMHAILUU
MHOT'OTPaHHUKOB 51 Ten
BpAICHUS;

— UWMETh  TPEACTABJICHHE O

HO,Z[O6I/II/I B IPOCTPAHCTBC U

yMEThb pelarb 3aJaud  Ha
OTHOLIEHHE  O00BEMOB U
IJI0IaAen IIOBEPXHOCTEN

M0JIOOHBIX (Uryp.
B noBceaHEBHOI KU3HU U TIPU
U3YYEHUH JIPYTUX MPEIMETOB:

— COCTaBIIATh c
HMCII0JIb30BaHUEM CBOMCTB
reOMETPUYECKUX buryp
MaTeMaTHYeCKHe MOJCIH JJIsd
peleHus 3ajay
MPAaKTUYECKOTO XapakTepa |
3aja4 u3 CMEXHBIX
AUCIUIIIINH, HNCCJICOI0OBATH
MOJIyYEHHBIE MOJICIH! u

WHTEPIPETUPOBATH PE3YIbTAT

BekTopsl 1
KOOpAHHAT
bl B
MPOCTPAHCT
Be

OnepupoBath Ha 0a30BOM
YPOBHE TIOHITHEM JI€KapTOBBI
KOOPAWHATHI B IPOCTPAHCTBE;
HAXOJHTh KOOPJMHATHI
BEPIITNH KyOa u

OnepupoBath MOHSITUSMU
JIEKapTOBbl  KOOPJAWHATHI B
MPOCTPAHCTBE, BEKTOP,
MOAYJb BEKTOpa, PaBEHCTBO
BEKTOPOB, KOOpPIUHATHI

- BJ'Ia)ICTB MOHATUSAMU BCKTOPLI
" UX KOOPAUHATHBI;

— YMCTH BBIIIOJHATE OIICpaluu
HaJl BEKTOpaMU,

— HCIIOJIB30BaTh CKaJIIpHOC

Joctrxenne pe3yabTaToB
paznena ll;

—  HAaXOIWUTh 00BeEM
napaiesienumne1a u
TeTpa’ipa, 3aJTaHHBIX




IIPSAMOYT'OJIBHOTO BEKTOPA, yroiu MEXIY IIPOU3BEECHUE BEKTOPOB IIPU KOOpAMHATAMU CBOMX
napajuiesaenumnena BEKTOPAMH, CKaIIIpHOE pelIeHuy 3a1ay; BEpLINH;
IIPOU3BELICHUE BEKTOPOB, MPUMEHSATH ypaBHEHUE 3a/1aBaTh IPSAMYIO B
KOJUIMHEApHbIE BEKTOPBHI, IJIOCKOCTH, bopmyny IIPOCTPAHCTBE;
HaxOJUTh PACCTOSHHUE MEXKAY paccTosiHUSA MEXKIy TOYKAMH, HaxoJWUTh pPACCTOSAHHME OT
JBYyMS ~ TOYKaMH,  CYMMY ypaBHEHUE cepsl pu TOYKA JO IUIOCKOCTH B
BEKTOPOB M  IPOU3BEICHUE pelIeHuy 3a1ay; CUCTEME KOOPMHAT;
BEKTOpa Ha YHCIO, Yroll IIPUMEHATE BEKTOPBI U METOJ HaxOJ/IUTh paccTosiHue
MEXKIy BEKTOPaMH, CKaISIPHOE KOOpJIMHAT B HPOCTPAHCTBE MEXIY CKpPEIIUBAIOIUMUCS
IIPOU3BEJICHUE, PACKIIAbIBATh IIPY PELIECHUN 3a/1a4 NpSMBIMHM,  33JaHHBIMH B
BCKTOD o ABYM CHUCTEME KOOpAUHAT
HEKOJIJIMHEApPHBIM BEKTOPaM;
3a/1aBaTh IIJIOCKOCTH
YpaBHEHUEM B JI€KapTOBOMU
CUCTEME KOOpPIMHAT;
pemath NpOCTEHIIME 3a7a4u
BBE/ICHUEM BEKTOPHOI'O
6a3uca
HUctopus OnuceIBaTh OTJIEJILHBIC [IpencraBnsaTe BKJIa[ HNmers  mpencraBienne o | JOCTHXKEHUE pe3ynbTaToB
MaTeMaTHK BBIJIAIONITUECS  PE3YJIbTaThI, BBIJJAIOIMXCS MAaT€MaTHKOB B BKJIQJIE BeTatonmxcs | paszgena |l
" MIOJIYYEHHBIE B XOJI€ Pa3BUTHUS pa3BUTHE MaTEMATUKU U UHBIX MaTeMaTUKOB B  pa3BUTHUE
MaTE€MaTHUKHU KaK HayKH; Hay4yHBIX o0JacTel; HayKU;
3HATh MIPUMEPBI IIOHUMATh POJIb MATEMATUKH B IIOHUMAThb POJIb MATEMATUKU B
MaTE€MaTU4YECKUX OTKPBITUH U passutuu Poccuu passutuu Poccun
UX aBTOPOB B CBS3H C
OTCUYECTBEHHOW U BCEMUPHOU
HCTOpPHEN;
[IOHUMATb POJIb MAaTEMaTUKU
B pa3zButuu Poccun
MeToabl IIpuMeHATH U3BECTHBIC Hcnons3oBarts OCHOBHBIE Hcnons3oBars ocHoBHble | JIOCTHIKEHHE PE3YIBTATOB
MaTeMaTHK METO/IbI pu peLieHnn METObI JI0Ka3aTeIbCTBa, METO/IbI JI0Ka3aTeNbCTBa, paznena |l;
/| CTaHJAPTHBIX MIPOBOJIUTH JI0KA3aTEIbCTBO U MPOBOJUTH JOKA3aTEIbCTBO U | MPUMEHATh MAaTCMATUYCCKUE

MaTeMaTHYeCKUX 3a/]a4;
3aMeyaTb U XapaKTepu30BaTh
MaTeMaTHYeCKUe

BBIITIOJIHATE OIIPOBECPIKCHUC,
MMPUMEHATH OCHOBHBIC MCTOABI
PEIICHNUA MaAaTEMAaTHYCCKUX

BBITIOJIHATDH OIIPOBCPIKCHUC,
IPUMCHATE OCHOBHBIC MCTO/IbI
PEHICHUA MaTEMaTUYCCKHUX

3HaHUS K HCCIIEIOBAHUIO
OKPY>KaIoIIero Mupa
(MonenupoBaHUue




3aKOHOMEPHOCTH B
OKpYyKaroleun
NENCTBUTENbHOCTH;
HPUBOJIUTH IIPUMEPEI
MAaTEMATUYCCKUX
3aKOHOMEPHOCTEH B MPHUPOJIE,
B TOM qyuciie

XapaKTepU3YIOIINX KPacoTy U
COBEPUIEHCTBO OKPYKAIOILIETO
Mupa u MIPOU3BEICHU I
HCKYCCTBa

3a1a4;
Ha OCHOBE MAaTEeMaTH4YeCKUX
3aKOHOMEPHOCTEH B IPUPOJE
XapaKTepu30BaTh KpacoTy H
COBEPULICHCTBO OKPY’KAIOILEro

Mupa u IPOU3BEICHU I
HCKYCCTBa;

MIPUMEHSITh npocreiiimme
MpOorpaMMHBIE  CpEACTBa H
AJEKTPOHHO-
KOMMYHHKAITUOHHBIE CHCTEMBI
npu perieHun

MAaTEMATHYCCKHUX 3aJa4

3ajay;
Ha OCHOBE MAaTeMaTUYECKUX
3aKOHOMEPHOCTEN B IPUPOAC
XapaKTepu3oBaTh KpacoTy H
COBEPUICHCTBO OKPY>KAIOLIEr0

Mupa u MIPOU3BEICHUN
HCKYCCTBA;

IPUMEHSTh MIpOCTENIIHe
OpOrpaMMHBIE  CpElCTBAa H
3JIEKTPOHHO-
KOMMYHHUKAI[HOHHBIE CHUCTEMBI
npu pelieHuu

MaTEeMaTUYECKUX 3a1ad;
II0JIb30BAaThCS  NPUKIIAIHBIMU
IIPOrpaMMaMi ¥ IpOrpaMMaMu
CUMBOJIbHBIX BBIYMCIIEHUHN JUIS
UCCIICIOBaHU
MaTeMaTH4eCKUX OObEKTOB

(buU3nYeCKUX MPOLECCOB,
3a]1a4l SKOHOMMKH )




2. COAEP)KAHME YYEBHOI'O IIPEJJMETA

11 knacce (yriy0jeHHbI YPOBEHD)

Tpuronomerpuyeckue pyHKIUUHA

OO6nacTh ompezeNeHuss U MHOXECTBO 3HAUEHUN TPUTOHOMETpUYeCKUX (yHKIHH. YeTHOCTb,
HEYETHOCTh,  MEPHUOJUYHOCTh  TpUTOHOMETpuyecknx  (ynknumit. CBolcTBa UM TpauKu
TpUroHomerpuueckux ¢pyHkiuii. O6paTHble TPUTOHOMETpHUECKHUE (DYHKIUU.

IIpounsBonHasi M ee reoMeTPUYECKUH CMBICII

[Ipenen mocnenoBarensHocTU. [lpenen ¢ynkuuu. HempepsiBHOCTH QyHKIMU. OmnperneneHue
npou3BogHOW. [IpaBuna muddepennmpoBanus. [IpousBogHas creneHHod (yHkuuu. [IpowsBomHbIE
AJIEMEHTapHBIX QPYHKIMNA. ['eOMeTpUIECKUil CMBICI TPOU3BOTHOM.

IIpumeHeHne NPOU3BOAHON K MCCIAETOBAHUIO (PYHKIM A

Bospacranne u yObiBanue ¢yHkmmu. OkcTpemymbl ¢yHkuud. HamOomnbiee M HauMeHbIee
3HaueHus: ¢pyHkuuu. [IpousBogHas BTOporo mopsiaka, BBITYKJIOCTh M TOUkH meperuda. [loctpoenue
rpaduKkoB QPyHKUIUH.

IlepBooOpa3Hasi U MHTErpas

[TepBooOpaznas. [IpaBuna HaxoxaeHust nepBooOpa3HbIX. [lomans KPUBOJIMHEMHON TpaIlCLUHU.
WuTerpan u ero Beiuucienue. Berancnenue miomaaei ¢uryp ¢ nmomoiuiso uHTerpainos. [Ipumenenue
MHTETPAJIOB JJIsl perieHus pusndeckux 3agad. [Ipocreitmue nuddepeHnanbHbie ypaBHEHUS.

KomOunaropuka

Matemaruueckass unaykuus. IlpaBwio mnpousBenenus. PasmelnieHuss ¢ MOBTOPEHUSMHU.
[TepectanoBku. Pazmenienus 6e3 mosropenuii. Coueranus 6e3 mopropeHuid u 6mHOoM HproToHa.

DJIeMeHThI TeOPUH BepPOSITHOCTEH

BepositHocTh coObiTusi. CliokeHHE BEpOSTHOCTEH. YCIOBHas BEpPOSITHOCTh. He3aBUCHMOCTD
coOBITHI. BeposTHOCTB MPOM3BEICHNS HE3aBUCHMBIX COOBITHI. Popmyna bepHym.

KoMmiuiekcHble ynciia

Omnpenenenne KOMIUIEKCHBIX uuced. ClOKEHHME W YMHOXEHHE KOMIUIEKCHBIX YHCell.
KomMiuiekcHo conpsibkeHHbIE yncaa. Moayinb KOMIUIEKCHOTO uyncia. Onepalnuy BBIYUTAHUS U I€TICHUS.
I'eomeTprueckas HHTEpIpeTalus KOMIUIEKCHOTO yucia. Tpuronomerpuueckast (popmMa KOMIUIEKCHOTO
quciaa. YMHOXKEHUE M JIeNIeHHMEe KOMIUIEKCHBIX YKCEJ, 3allMCaHHbIX B TPUTOHOMETPUYECKOH (opme.
®opmyna Myaspa. KBagparHoe ypaBHEHHE C KOMIUIEKCHBIM HEHM3BECTHBIM. M3BileueHHE KOpHS W3
KOMILJIEKCHOTO yncia. AnreOpandeckue ypaBHEHHUS.

YpaBHeHus U HEPaBEHCTBA ¢ IBYMS lepeMeHHbIMH

JIuHeliHble ypaBHEHMSI U HEPABEHCTBA C JIByMsl NEepeMeHHbIMH. HennHeliHble ypaBHEHHS U
HEpPAaBEHCTBA C JABYMs II€pEMEHHBIMU. YpPaBHEHUS U HEpaBEHCTBA C JBYMsI IE€PEMEHHBIMH,
coJieprKallye apameTpsl.

HTorosoe nopropeHue Kypca ajaredpbl 1 Ha4aJl MaTeMaTHYeCKOr0 aHAIU3a

Tpuronomerpuueckue ¢yHkuuu. IlpousBonHas u ee reomerpuueckuil cmbica. Ilpumenenue
MIPOM3BOJIHOM K HccienoBanuio GyHkiui. [leppooOpasHas v uHTErpan. Y paBHEHHs] U HEPaBEHCTBA C
rnapameTpamH.

I'eomeTpust (6a30Bblil ypOBeHb)

[ToBTOpenue. Pemenue 3amay ¢ UCMoIb30BaHUEM CBOMCTB (UTYp Ha IIOCKOCTH. Pemenune 3amaq
Ha JJOKAa3aTeJbCTBO U MOCTPOEHHE KOHTPIPUMEPOB. IIprMeHeHne nmpocTelnx J0rMu4ecKux MpaBuil.
Pemenne 3amad ¢ HMCNOIB30BAaHUEM TEOPEM O TPEYTrOJbHHKAX, COOTHOIIEHUNW B MPSIMOYTOJIBHBIX
TPEYroJbHUKaX, (PAKTOB, CBA3AHHBIX C UYETHIPEXYroJbHUKaMU. PeleHue 3a1ad ¢ HCHOJIb30BaHHUEM
(akToB, CBS3aHHBIX C OKpPYKHOCTSAMH. PemieHue 3agady Ha M3MEpEHUS Ha IUIOCKOCTH, BBIYMCIICHUS
JUIMH ¥ Tuiomajeil. Pemenue 3a1a4 ¢ IoMOIIBI0 BEKTOPOB U KOOpJAUHAT.

Harnsgnas crepeomerpus. [Ipuszma, napamienenunen, nupaMmuia, TETpasap.

OCHOBHBIE MTOHATHS TEOMETPUN B IPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX.
[TonsiTre 06 akCMOMaTHYECKOM METOJIE.

Teopema MeHnenas Ui terpaszapa. lloctpoenue cedyeHuii MHOIOIpaHHUKOB METOIOM CIIEIOB.
LenTpanbHoe mpoekTupoBanue. [locTpoeHne cedyeHnii MHOrOrpaHHUKOB METOJIOM MPOEKITUH.



CkpemmBaromuecss MNpsIMbIE B IPOCTPAHCTBE. YTOJI MEXKIAY HUMHU. MeETonbl HaXOKICHUs
pPacCcTOSHUN MEX]y CKPELIMBAIOLIUMUCS MPSMBIMH.

TeopeMbl 0 mnNapaIeIbHOCTH MPAMBIX M IJIOCKOCTEM B mpocTpaHcTBe. [lapamnenbHoe
MPOEKTUPOBaHKE U n300pakeHue puryp. 'eomerpuueckie MecTa TOYEK B IPOCTPAHCTBE.

[lepneHuKyIsIpHOCTD NPSIMOM U IIIOCKOCTH. OPTOroHaIbHOE NMpOeKTHpoBaHue. HakiloHHbIE 1
npoekuuu. TeopeMa o Tpex NepreHIuKyIsIpax.

Bunsl terpasgpoB. OpTOLEHTPUYECKHHA TETpadJp, KapKacHbIM TETpa’/lp, PaBHOIPAHHBIN
teTpasip. IlpsMoyronbHbIii TeTpasrap. Menuansl 1 GMMeTUaHbI TETPadaApa.

JloctpanBanue TeTpasapa 10 napasuieenuIea.

Paccrossnust  mMexay durypamu B npocTpaHctBe.  OOmmMii  NepHneHAUKYNIsp  ABYX
CKPEILMBAIOIINXCS NPSAMBIX.

VYrubel B npoctpancte. [lepnenaukysipusle miockocTu. [lnomans opToroHaabHON MPOEKLINH.
[lepnenukynspHoe ceyeHUe Npu3Mbl. TpexrpaHHbII M MHOrOrpaHHbIM yros. CBOHCTBa IUIOCKHMX
YIJIOB MHOTOIPaHHOTrO yriia. CBOMCTBA IJIOCKUX U JBYTPAHHBIX YIJIOB TPEXTPaHHOro yria. Teopemsl
KOCHHYCOB ¥ CUHYCOB JUISl TPEXTPAHHOTO YIJIA.

Bunsl mHororpanHukoB. Pa3BepTku MHororpanHuka. Kparyailiine myTM Ha HOBEPXHOCTHU
MHOTOTpaHHUKA.

Teopema  Diinepa.  IlpaBunbHble =~ MHOTOIpaHHHMKH.  JIBOMCTBEHHOCTh  IpaBUIIbHBIX
MHOTOTPaHHUKOB.

[Ipusma. Ilapamnenenunen. CpoiicTBa mapaiuienenunena. [IpsMOyronbHbI mapasuiesenumne.
HaxsonHbIE IPU3MBIL.

[lupamupga. Buael nupamMuja.  DneMEHThl  NpaBWIbHOW — nupamuabl.  [lupamuaer ¢
PaBHOHAKJIIOHEHHBIMU peOpaMH U IpaHsIMU, UX OCHOBHBIE CBOMCTBA.

[1nomaam noBepXxHOCTE MHOTOTPAHHUKOB.

Tena Bpamenus: HUIMHADP, KOHYC, map u chepa. Ceyenus: MuIMHApa, KoHyca u mapa. [1lapoBoit
CErMEHT, IIaPOBOH CIIOM, MIapOBOMl CEKTOP (KOHYC).

VYceueHnHas nupamuia U yCEYEHHBIN KOHYC.

OneMeHTHI cepuueckoit reomerpun. KoHnueckue ceyeHusl.

KacarenbHuble npsMble U miockocTd. Brnrcannble n onucannble chepsl. Kacaromumecs cgepsl.
KomOuHanmu ten BpamieHusl.

Bektopsl u koopauHatel. Cymma BEKTOPOB, YMHO)KEHHE BEKTOpa Ha YHUCIO. YTOI MEXIY
BeKTOpaMu. CKaJIsIpHOE TPOU3BEACHHUE.

VYpasuenue miockoctu. Gopmyna pacctosHus MexAy TOUKamH. YpaBHeHue cheprl. Dopmyna
paccTosiHUA OT TOYKH J10 II0cKOCTU. CrocoOBl 3a/jaHus IPSIMOM ypaBHEHUSIMHU.

Pemenne 3amad M 10Ka3aTenbCTBO TEOPEM € MOMOIIBIO BEKTOPOB M METOAOM KOOpPJIMHAT.
DnEeMEHTHI T€OMETPUU MaccC.

[Tonstue o0vema. OObEeMBI MHOrOrpaHHUKOB. OOBeMBI Tesl BpalleHus. AKCHOMBI 00bema.
BeiBog popmyn 00beMOB MPSIMOYTOJIBHOTO MapajuieNenunesa, Tpu3Msl 1 nupaMuabl. Gopmynsl A
Hax0XJAeHUs 00beMa TeTpadipa. TeopeMbl 00 OTHOLIEHUSX 00BEMOB.

[Ipunoxenus MHTErpana K BBIYUCICHHIO OOBEMOB M MOBEpXHOCTEHl Ten BpamieHus. [lnomans
chepudeckoro nosica. O6bem mapoBoro ciosi. [I[pumenenrne 06beMOB MPH PEIICHUN 3a/1a4.

[Tnomane chepsl.

PasBepTka nunmuHapa u KoHyca. Inomaas NOBEpXHOCTH IMIIMHIPA U KOHYCA.

KomOuHa MHOTOTpaHHUKOB U TEJI BpaIleHUs.

[Tono6ue B nmpoctpancTse. OTHOLIEHUE 0O0BEMOB U TUIONIAIEH TOBEPXHOCTEH MOJOOHBIX QUTYD.

JIBM>KEHHsI B NPOCTPAHCTBE: NMApaJUIEIbHBIM NEPEHOC, CUMMETPUS OTHOCHUTEIBHO IUIOCKOCTH,
LEHTpaJIbHAsl CUMMETPHUS, IOBOPOT OTHOCUTEIHHO MPSIMOH.

IIpeoOpa3oBanue momodus, romoTeTus. PemeHue 3agady Ha IUIOCKOCTH C HCIOJIb30BAaHHEM
CTEPEOMETPUYECKHUX METOJIOB.

11 kaace
MHororpaHHMKH
JIByrpaHHBIN U1 MHOTOI'PAaHHBIN yIUibl. JIMHEHHBIN yroj ABYTpaHHOIO yrija.



Muororpanauku. CedeHusi MHOrorpaHHukoB. [Ipusma. IlpsMas u npaBWiIbHas MPU3MBIL.
[Mapamnenenunen. Ilupamupa. VYceueHHas mnupamuna. IlpaBunpHasg nupamuna. IIpaBunbHbIE
MHOT'OTPaHHUKH.

Tena BpaleHnus

Tena Bpawmenus:: nuauHAp, KoHyc, map. CedeHus: Ten BpauieHus. KacarenbHasl IUIOCKOCTh K
mapy. Bnimcannsie u onucanHbple MHOrOrpaHHUKHY. [IoHATHE Tena ¥ €ro NOBEPXHOCTH B TEOMETPUHU.

O0beMbI MHOTOTPAHHUKOB

[Tonsitne 00 oO0beme. OOBEMBI MHOTOTPAHHHKOB: MPSMOYTOJIBHOTO ¥ HAKIOHHOTO
napajuiesienuIne 0B, Ipu3Mbl, NupaMuibl. PaBHoBenukue tena. O0beMbl MOJOOHBIX Tell.

O0beMbl M IOBEPXHOCTH TeJI BpALIEHU I

O6wem nmnmMHapa, KoHyca U mapa. O0beM MIapOBOTO cerMeHTa U cexropa. [loHarue miomanu
noBepxHocTHU. [1nomanu O0KOBBIX TOBEPXHOCTEH IMIMHIPA U KOHYCA, IIIOMAAb CPepsl.

IloBTOpPEHME

Pemrenne 3amayu no  mmanumerpuu.  [lapamnenbHOCT  MpSAMBIX U IUIOCKOCTEM.
[lepneHUKYIAPHOCTh NPSMBIX M IIOCKOCTEM. YTOJd MEXIy HPSAMBIMU. YTOJI MEXAY NPAMOH M
IJIOCKOCThI0. MHOTOrpaHHUKU. Tena BpaieHus.

Yravoiaenue 0a30B0i NporpaMMbl o MarteMarTuke s 11 K.

11 xaacc — 30 4.

HaunmeHoBanue ba3za Yriy0aeHHblit OtaenbHbIE BONPOCHI YIIy0JIeHUsI
pasaena (KoTHYeCTBO Kypc NPOrpamMMbI
4acoB) (KoJIMYeCTBO
4acoB)

Tpuronomerpuuecku | 18 19 Pemenue 3a1anuii HOBBIIIEHHOTO

¢ pyHkuun YPOBHS

IIpousBoaHas u ee 19 22 Pemrenue 3aganuii mOBBITIIEHHOTO

reoMeTpuYecKuu YPOBHS

CMBICJT

IIpumenenne 14 16 Pemrenne 3amaHuii  MOBBIIEHHOTO

NPOU3BOIHOM K YPOBHS

HCCJIeIOBAHMIO

GyHKumin

IlepBooGpa3nas u 12 15 Pemrenue 3aganuii mOBBITIIEHHOTO

HHTErpaj YPOBHS

Komounaropuka 9 10 Pemenwuie 3a1aHnii TOBBIIIICHHOTO

YPOBHS

JJIeMeHTbI TEOPUHU 7 8 Pemenue 3aganuii MOBBIIEHHOTO

BEpPOATHOCTE YPOBHS

KoMmmiekcHbie yuciaa | 0 13 Onpenenenue KOMILJIEKCHBIX
ynucen. CloXeHHME U YMHOXKEHHUE
KOMIUIEKCHBIX yucen. KommiekcHo
CONpsDKEHHbIE uMcia.  Moaynb
KOMIUIeKCHOro uwucia. Omnepanuu
BBIYMTAHUS " JEJICHUS.
'eomeTrpuueckass UHTEpHIpeTaIys
KOMIIJIEKCHOTO qucia.
Tpuronomerpuueckas dbopma
KOMIUIEKCHOTO YUCIIa. Y MHOKEHUE
U JEJIEHUE KOMIUIEKCHBIX YHCET,
3aMMCaHHbIX B
TPUTOHOMETPUIECKOM dhopwme.




®opmyna Myaspa. KsaapatHoe
YpaBHEHHE C  KOMIUIEKCHBIM
HEU3BECTHBIM. [I3BIcueHne KOpHs
u3 KOMILJIEKCHOTO qucia.
Anrebpanueckue ypaBHEHUs
YpaBHeHus u 6 JIunelinbie YpaBHEHUS u
HEPABEHCTBA C IBYMSH HEPaBEHCTBA c IBYMSI
nepeMeHHbIMU IIEPEMEHHBIMU. Henunelinbie
YPaBHEHUS U HEPABEHCTBA C ABYMs
NIEPEMEHHBIMU.  YpaBHEHUs U
HEPaBEHCTBA c IOBYMsI
IIEpEMEHHBIMU, coJieprKaliue
apaMeTpsl
3. TEMATHYECKOE IINTAHUPOBAHUE
3.1. TemaTn4yeckuii n1axH
kjaacc —11
roj o0y4eHwus — 2
BCEro 4acoB / K0J-BO H/4 - 198/6
«AJuredpa 1 HaYa1a MATEMATHYECKOI0 AHATTH32»
BCEro 4acoB / KOJ-BO H/4 - 134/4
KoimmuecTBo
4acoB I
Ne Tema OCBOCHUS
KaxKI0M
TeMbl/pa3jiena
Tpuronomerpuveckue pyHKIUH
O6mactpb onpeneaeHus u MHOECTBO 3HAYCHHI
{ | TPMrOHOMETPHYECKHX GyHKIHH. YerHOCTS, HEYETHOCTb, 19
MEePUOJUYHOCTh TpPUrOHOMEeTpUueckux GyHkuuid. CpoiicTBa U
rpaduKu TPUTOHOMETPHUUYECKUX GyHKIUH. OO6patHble
TPUTOHOMETPUYECKHE DYHKINU.
IIpou3sBoaHas U ee reOMETPHYECKHH CMBICJI
[Ipenen mocnenoBatenbHocTH. Ilpenen ¢ynkumu. HempepbsiBHOCTH
2 GbyHKIHM. Omnpenenenue IIPOU3BOJHOM. [IpaBuiia 29
muddepenupoBanus.  IlpousBogHas ~ cTeneHHOM — (QYHKIHU.
[Ipou3BosiHbIe >NME€MEHTapHBIX (QYHKIUH. ['eomMeTpuyeckuii CMbICI
ITPOU3BOTHOMN
IIpuMeHeHne NPOM3BOAHOM K HCCJIeI0BAHUIO QYHKIMIA
Bospacranne u yObiBaHHE (QYHKIHH. OKCTpPEeMyMbI (DYHKIUH.
3 | HaubGonpmee w HammeHblnee 3HaueHus (yHkmuw. [IpowsBogHas 16
BTOPOTO TMOPSKA, BBIIYKIOCTh M TOYKM meperu6ba. IToctpoenue
rpadukoB QpyHKINN
IlepBooOpa3nas u HHTErpasa
[TepBooOpasnas. [IpaBuna HaxoxneHus nepBooOpa3HbiX. I[lnomans
4 KpUBOJIMHEWHOM  Tpameuuu. MHTerpan M ero  BBIUUCIIEHHE. 15
Beruucnenne toomazein  guryp ¢ TOMOIIBIO  MHTETPAJIOB.
[IpumeHeHre MHTETpasoB s peuleHus (QU3MUECKUX 3ajaad.
[Ipocreitmme nuddepeHnraibapie ypaBHEHHS
&) KomOunaropuka 10




Marematnueckass uHaykius. [IpaBuiio npousBenenusi. PazMenenus
¢ mnoBtopeHusimMu. [lepecranoBku. Pa3merieHuss 0e3 MOBTOpEHUH.
Coueranus 6e3 moBTOpeHNt 1 OMHOM HbroTOHA

DJIeMeHThI TeOpHHU BePOATHOCTEH
BepositHocTs  coObiTusi.  Cro)keHHE  BEpOSTHOCTEH. Y CIIOBHAs
BEPOSATHOCTb. HesaBucumocts COOBITHH. BepositHOCTB
MIPOM3BE/ICHUS HE3aBUCUMBIX coObITHil. Dopmyna bepHynnu

KommnuiexkcHble yncia

Omnpenenenve KOMIUIEKCHbIX uucen. CIOXKEHHE U YMHOXKCHHE
KOMIUIEKCHBIX uuces. KoMIuleKCHO comnpspkeHHble ducia. Moaynb
KOMIUIEKCHOrOo  uucia. Omnepauuu  BBIYMTAHUA U JICJICHUS.
I'eomeTrpuueckas UHTEpIIpETALNS KOMIUIEKCHOI'O qucia.
Tpuronomerpuyeckas ¢popmMa KOMIUIEKCHOTO YHCIa. YMHOXKEHUE U
JIeJIEHUE KOMIUIEKCHBIX YMCEJl, 3alIMCaHHbIX B TPUTOHOMETPUUECKOMN
dbopme. Dopmyna Myaspa. KBagpaTtHoe ypaBHEHHE C KOMILJIEKCHBIM
HEU3BECTHbIM. l3BlledeHME KOpHS U3 KOMIUIEKCHOTO 4YHCIA.
Anrebpanyeckue ypaBHEHUS

13

YpaBHeHHUsS M HEPABEHCTBA € ABYMS IlepeMEeHHbIMHU
JIuneliHble ypaBHEHHMS W HEPABEHCTBA C JBYMs II€PEMEHHBIMMU.
Henunelinble ypaBHEHUS M HEPABEHCTBA C JBYMsI IIE€PEMEHHBIMHU.
YpaBHEHHS M HEPABCHCTBA C ABYMsS IIEPEMEHHBIMH, COIEpIKAILUE
rapamMeTpsl

Hrorosoe nopropenne Kypca ajred0pbl 1 Ha4aj1
MAaTeMaTHYeCKOI'0 aHAJIN3a
Tpuronomerpuyeckue (GyHKIMH. [IponsBonHas u ee
r€OMETPUYECKHUN CMBICIL. IIpumeHeHne  TPOU3BOAHOU K
uccnenoBanuio pyHkuuit. [leppoodpasHas 1 MHTErpan. YpaBHEHUS U

HEPABEHCTBA C NTapaMeTpamMu

27

Bcero

136

I'eomerpus
BCEro 4acoB / KOJI-BO H/Y - 66/2

Ha3Banmue pa3jena/rem

KoanuecTBO
YacoB I
OCBOEHHE

KaxKaoi
TeMbl/pa3ena

MHOrorpaHHUKH
JIByrpaHHBII M MHOIOTPAHHBIM YIUIbl. JIMHEWHBIH yroa ABYTPaHHOTO
yria. MHororpanHuku. CedeHus: MHOTOrpaHHUKOB. [Ipusma. Ilpsmas un
npaBunbHasg  npusmsel.  I[lapamenenunen. Ilupammpa.  YcedeHHas
nupamuaa. [Ipasmibnas nupamuaa. [IpaBuinbHbIE MHOTOTPaHHHUKHT

16

Tena Bpamenus
Tena BpameHusa: OUIMHAP, KOHYC, map. CedeHUs TeJl BpalleHUs.
KacarenbHass 1uiockocTh K IIapy. BnucanHele M ONMCaHHBIE
MHOI'OI'paHHUKH. ITonsTHE TEIa M eTo ITOBCPXHOCTU B TCOMETPUHN

10

O0BbeMbl MHOTOTPAHHHUKOB
[Tonsitue 06 oObeme. OOBEMBI MHOTOIPAaHHUKOB: MPSIMOYTOJILHOTO H
HAKJIOHHOTO MapajulesIeNue/oB, MPU3MBbl, MUpaMuabl. PaBHOBenIHMKHE
tesa. O0BeMBI TOIO0HBIX TENT

O0beMbI 1 TOBEPXHOCTH TeJl BpallleHus!
O0bem muIMHApaA, KOHyca W 1mapa. OO0BeM INIapOBOTO CETMEHTa H
cektopa. [lonsarne tuomaau mnoBepxHOcTH. [lnomagm  GOKOBBIX




MOBEPXHOCTEH IMIIMHPA U KOHYCA, MII0MAab chepsl

IloBTOpEHUE
Pemenne 3agau mno nnanumerpuu. IlapamiensHOoCcTh NpsMBIX |

mrockocren. [lepneHauKynsspHOCTh NPSAMBIX U INIOCKOCTEN. YTOJI MEXKIY 26
NPSAMBIMHU. YTOJI MEXIY NPSMOW M IJIOCKOCThIO. MHOrorpannuku. Tena
BpaIeHus

Bcero 68




3.2. Peaqm3aumsi BOCIUTATEIHLHOIO MOTEHIIMAJIA YPOKA

IIpeaIoaraeT cieyolee:
YCTQHOBJICHHE JIOBEPUTENbHBIX OTHOLIEHUH MEXIy MeJarorn4eckuM paOOTHUKOM U €ro
00y4aroImuMucs, COCOOCTBYIOLIMX MO3UTUBHOMY BOCHPHUATHIO OOydarolMMHCcsA TpeOOBaHUM u
poch0 Meqaroru4eckoro pabOTHHKA, MPUBJICYCHUIO MX BHHUMAaHHS K 0OCY)KZaeMoil Ha ypoke
uH(pOpMalUY, AKTUBU3ALMHU UX I03HABATEJIbHON JEATEIIbHOCTH;
noOyxkaeHne o0ydJarommxcsi coOM0IaTh Ha YpOKe OOIIENPUHSATHIE HOPMBI TOBEACHUS, MPAaBUIIa
O0IIeHUs cO cTapMMH (TIEJarorn4ecKUMy pabOTHUKAMH) M CBEPCTHUKAMH (00y4YaromIUMUCS),
IPUHIUIBI Y4eOHON AUCHUILIMHBI M CAMOOPTaHU3aLUY;
MpUBJICUEHNE BHUMAHUS 00YJaIOIMXCs K IEHHOCTHOMY acCleKTy U3y4aeMbIX Ha yPOKax SIBICHUH,
opraHuzanysi MX paboThl C TOJIy4aeMOW Ha YypPOKE COLMAIbHO 3HAUYMMOW HHpOpManuend —
MHULMAPOBAaHUE €€ 00CYKIEHUs, BbICKAa3bIBaHUs O0YYarOIMMUCS CBOETO MHEHMS IO €€ IOBOAY,
BBIPAOOTKHU CBOETO K HEH OTHOIICHHUS;
UCIOJIb30BAHUE BOCIUTATEIbHBIX BO3MOXKHOCTEH COJEpKaHMs Y4eOHOro IpenMeTa uepes
JEeMOHCTpalMi0  OOy4arolMMCSl NPUMEPOB  OTBETCTBEHHOTO, TIPaXJAHCKOI'O IOBEACHUS,
MIPOSIBJICHUSI YEJIOBEKOIIOOMST U JI0OPOCEPACUYHOCTH, Yepe3 MoA00p COOTBETCTBYIOIIMX TEKCTOB
IUIsL YTEHUS, 3a]1a4 AJIs pellieHus], TPOOJEMHBIX CUTYalMi 1)1 00CYKI€HHs B KJIacCe;
IIPUMEHEHUE Ha YpPOKE HMHTEPAKTUBHBIX (GopM padOThl ¢ 00YyHAIOIIMMUCA: MHTEIUIEKTYalbHBIX
UTp, CTUMYJIUPYIOUIMX ITO3HABATEIbHYI0 MOTHBAIMIO OOYYArOMIMXCS; JHIAKTHYECKOTO Tearpa,
r7ie MOJyYeHHblE Ha YPOKE 3HAHMS OOBIPBHIBAIOTCS B TEATPAIbHBIX IOCTAHOBKAaX; IUCKYCCH,
KOTOpBIE Jal0T OOY4YaromMMCSi BO3MOXKHOCTh TPHUOOPECTH OIBIT BEIACHHUS KOHCTPYKTHBHOTO
JMajora; rpynmnoBoil paboTsl win paboThl B mMapax, KOTOpblE y4daT OOydaroLIMXcsi KOMaHJHOMN
paboTe U B3aUMOACHCTBHUIO C JPYTUMHU 00YJaIOITIMHUCS;
BKJIIOYEHHE B YPOK HIPOBBIX HPOLEAYpP, KOTOpble IIOMOTarT MOAJEpPXkAaTh MOTHBALIMIO
o0yyJaroImuxcs K MOJyYeHHUIO 3HaHUM, HalaXHMBAaHUIO MMO3UTUBHBIX MEKIMYHOCTHBIX OTHOLICHUH
B KJIacce, MOMOTal0T YCTaHOBIICHHUIO TOOpOXKeTaTenbHOM atMochepsl BO BpeMs ypoKa;
opranuzanys 1medcTBa MOTHBHUPOBAHHBIX UM JpYJUPOBAHHBIX OOy4arolIMXCs HaJg HX
HEYCINEBAIOIIMMH OJHOKJIACCHUKAMHU, JaIOLIero o0yJarolMMCs COLIMAIbHO 3HAYUMBIA OIBIT
COTPYJHHYECTBA U B3aUMHOM MIOMOILN;
WHULMUPOBAHUE U TOJJIEPKKA HCCIIEIOBATEIbCKON JEATENIbHOCTH O0YyYarolMXCcsi B paMKax
peaiivzalliM MMM WHJMBUIYaJdbHBIX W TPYIIOBBIX MCCIEI0BATENbCKUX IPOEKTOB, YTO JIACT
00yJaromuMcsi BO3MOXXHOCTh HMPUOOPECTH HaBBIK CaMOCTOSITEIBHOIO PEIIEHHs] TEOPETHUECKOi
Mpo0JIeMbl, HaBbIK F€HEPUPOBAHUS U OPOPMIICHHUS COOCTBEHHBIX WJEH, HAaBBIK YBa)KUTEIHHOTO
OTHOLICHHUS K UYYXHUM HJesM, OQOpPMIEHHBIM B paloTax Jpyrux HccienoBaTenaei, HaBbIK
MyOJIMYHOTO BBICTYIUICHHUS TNEpe] ayAUTOpUEl, apryMEHTUPOBAHUS U OTCTAUBAHMS CBOEH TOUKHU
3peHusl.
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