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I[lnannpyeMble JUYHOCTHBIE Pe3YJIbTATHI 0CBOEHUSI 00y4aI0 UMM CS
OCHOBHOM 00pa30BaTe/IbHON MPOrpaMMbl OCHOBHOT0 00111ero 00pa3oBaHusi

JInuHoCTHBIE pe3yabTaThl B cepe OTHOLIEHUIT 00ydaromuxcs K cede, K CBOeMy 3/10POBbI0, K NO3HAHUIO ce0s:

opueHTalMsT OOy4yaroUuuxcs Ha JOCTH)KEHHME JIMYHOIO CYaCThsl, PEATU3alMI0 IO3UTUBHBIX >KM3HEHHBIX IEPCIEKTHUB, WHHULIHUATUBHOCTb, KPEATUBHOCTD,
TFOTOBHOCTb U CLIOCOOHOCTb K JINYHOCTHOMY CAMOOIIPEIEIEHUI0, CHOCOOHOCTh CTaBUTD LIEIH U CTPOUTH KU3HEHHBIE ILJIAHbL;

TFOTOBHOCTb U CIOCOOHOCTH OOEcreuuTh cede M CBOMM OJM3KUM JOCTOWHYIO KH3Hb B IIPOLECCE CAMOCTOSITEIbHOW, TBOPUECKOHM M OTBETCTBEHHOM
NeSITEIbHOCTH;

TOTOBHOCTh M CIOCOOHOCTh OOYYaromMXCsl K OTCTAaMBAaHUIO JIMYHOTO JTOCTOMHCTBA, COOCTBEHHOI'O MHEHHS, TOTOBHOCTh U CIIOCOOHOCTH BbIpaOaThIBATh
COOCTBEHHYIO MO3UIUIO 0 OTHOLIEHUIO K OOIIECTBEHHO-TIOJUTUYECKUM COOBITUSM IPOIIJIOrO M HACTOSIIEro Ha OCHOBE OCO3HAHMSI U OCMBICICHHSI HCTOPUH,
JYXOBHBIX IICHHOCTEH U JOCTHKCHUW HAILIEH CTPaHBbI;

TFOTOBHOCTh U CHOCOOHOCTh OOYyYaromMXCsi K CaMOPa3BUTHIO M CaMOBOCIIMTAHUIO B COOTBETCTBUU C OOIIEYEIIOBEYECKHMMH ILIEHHOCTAMHM U HJealaMu
IpaXXIaHCKOTO 0OIIECTBa, MOTPEOHOCTh B (PM3MUECKOM CAMOCOBEPIIEHCTBOBAHUH, 3aHATUSAX CIIOPTUBHO-03J0POBUTEIBHON JESITENbHOCTHIO;

MPUHATHE U peanu3alys LIEHHOCTeH 370poBOTO M 0e30MacHOro obpasa >KU3HH, OEpeKHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOLIEHHE K COOCTBEHHOMY
(bu3NYECKOMY U TICUXOJIOTHUECKOMY 3/I0POBBIO;

HENpPUITHE BPEAHBIX MIPUBBIYEK: KYPEHUS, YIIOTPEOICHUS aJIKOT0JIsl, HAPKOTHUKOB.

JIMYHOCTHBIE pe3yJbTaThl B cpepe oTHOMEHN oOyuaromuxcsi K Poccun kak k Poaune (OrevecTBy):

poccuiickasi UIEHTUYHOCTb, CHOCOOHOCTh K OCO3HAaHUIO POCCUUCKON MIIEHTUYHOCTH B MOJUKYJIBTYPHOM COLIMYME, YYBCTBO MPUYACTHOCTH K HCTOPHUKO-
KyJIbTYpHOH OOIIHOCTH POCCUICKOTO Hapoaa U cyapbe Poccuu, marpuoTu3mM, TOTOBHOCTH K CiyKeHHt0 OTedecTBy, €ro 3aIiuTe;

YBOKEHHUE K CBOEMY HapoJ1y, YyBCTBO OTBETCTBEHHOCTH nepea PoauHoM, TOpIOCTH 3a CBOM Kpal, cBoro PoauHy, Mponioe U HaCcTOsAIIEee MHOTOHAIMOHAIIBHOTO
Hapojaa Poccun, yBakeHHE K TOCYIapCTBEHHBIM CUMBOJIaM (rep0o, diar, TiMH);

(dbopMHpOBaHHE YBAXKEHUSI K PYCCKOMY SI3BbIKY KaK rocyIapcTBEHHOMY si3bIKy Poccuiickoit denepaiuu, ABISIONIEMYCSI OCHOBOM POCCUIICKON MACHTUYHOCTU U
[JIaBHBIM (PaKTOPOM HALIMOHAIBHOTO CAMOOTIPE/ICIICHUS;

BOCITUTaHHE YBOXKECHUS K KYJIbTYpE, A3bIKaM, TPAJIUIUsIM U 00bIYasiM HapoI0B, MpokuBaromux B Poccuiickoit denepanuu.

JIMYHOCTHBIE pe3yJbTAaThl B c(pepe OTHOMIEHHH 00yUAOIIMXCS K 3aKOHY, FOCYAAPCTBY U K IPAKIAHCKOMY 001I1eCTBY:

IPaXXIaHCTBEHHOCTh, TPaXJaHCKas MO3UIUS aKTMBHOTO M OTBETCTBEHHOTO YJI€Ha POCCUICKOro OOIECTBA, OCO3HAIOIIETO CBOM KOHCTHUTYI[MOHHBIE MpaBa U
00s13aHHOCTH, YBaXKAIOIIETO 3aKOH U IMPABOIMOPSIOK, OCO3HAHHO MPHUHHMAIONIETO TPAAUIIMOHHBIE HAI[MOHAJbHBbIE U OOIIEYEIOBEYECKHE T'YMAaHUCTHUYECKUE U
JIeMOKpaTUYEeCKHe LIEHHOCTH, TOTOBOTO K YUYaCTHIO B OOIIECTBEHHOW KU3HU;

MpPU3HAHUE HEOTYY)KJAeMOCTH OCHOBHBIX NpaB U CBOOOJ 4YeloBEKa, KOTOPbIE MPUHAAIEHKAT KaXKIOMY OT POXKJIEHHUS, TOTOBHOCTh K OCYIIECTBJICHUIO
COOCTBEHHBIX MpaB M CBOOOA 0e3 HapylIeHHs MpaB U CBOOOJ APYrUX JIHI, TOTOBHOCTh OTCTaWBaTh COOCTBEHHbIE MpaBa U CBOOOMBI YEIIOBEKAa U I'pa)JaHHUHA
COTJIaCHO OOIIENpPU3HAHHBIM MPHUHIIMIIAM M HOPMaM MEXJIyHapoJIHOTO MpaBa M B coorBeTcTBUM ¢ KoHctutynued Poccuiickoit ®enepanuu, mpaBoBas U
MOJMTHYECKasi TPAMOTHOCTb;

MHUPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHSl HayKd M OOIIECTBEHHON NpPAaKTUKU, OCHOBAHHOE Ha JHajore KyilbTyp, a TaKke
pa3nu4HbIX (POPM OOIIECTBEHHOTO CO3HAHUS, OCO3HAHUE CBOETO MECTA B MOJUKYIBTYPHOM MHUPE;

MHTEPUOPU3ALMS LIEHHOCTEN IEMOKPATUN U COLUAIIBHON COJIMJAPHOCTH, TOTOBHOCTH K JIOTOBOPHOMY PEr'YIIMPOBAHUIO OTHOILIEHUI B TPYNIE WM COLMAIBHOU
OpraHu3aluy;



TOTOBHOCTh OOYYarONUXCSl K KOHCTPYKTHBHOMY y4YacTHIO B IPUHSATHU PEIICHUH, 3aTParuBaroIMX MX MpaBa U MHTEPECHI, B TOM YHCIE B Pa3NUYHBIX (hopMax
0O0IIeCTBEHHOH caMOOpraHU3aIry, CaMOYIPaBICHUs, OOIIECTBEHHO 3HAYMMOM NI TEIbHOCTH;

IMPHUBCPKCHHOCTE UACAM HHTCPHALMOHAINM3Ma, I[py7K6I)I, PaBCHCTBA, B3aNMMOIIOMOIIM HApPOAOB; BOCIIMUTAHUC YBAKHUTCIBHOI'O OTHOLWICHHA K HAIIMOHAJIBHOMY
AOCTOUHCTBY Hmﬂeﬁ, HX YYBCTBaM, PCIUTHUO3HBIM y6e)KIICHI/I$IM;

T'OTOBHOCTB 06yqafonmxcs1 MMPOTUBOCTOATL HACOJIOTMM OBKCTpEMHU3MA, HALMOHAIM3MA, KCGHO(l)O6I/II/I; KOoppynuuu;, IJUCKpUMHUHALIUK 110 COLUAJIBHBIM,
PECIUTUO3HBIM, PACOBBIM, HALITMOHAJIbHBIM IIPU3HAKAM U APYI'UM HETATUBHBIM COIMAJIBHBIM SBJICHUSM.

JIn4HOCTHBIE Pe3yJIbTAThI B chepe OTHOIIEHU I 00YyHAIOIIMXCSH € OKPYKAIO MMM JIIOAbMM:

HPaBCTBEHHOE CO3HAHWE U TOBEJICHUE HA OCHOBE YCBOCHHS OOIICUETOBEYECKUX IIEHHOCTEHN, TOJIEPAHTHOTO CO3HAHUS U MOBEJCHUS B MOJHUKYJIBTYPHOM MHpE,
TOTOBHOCTH M CIIOCOOHOCTH BECTH auainor ¢ ApYruMu JIrOJbMH, JOCTUIraTb B HCM B3aMMOIIOHMMAaHHA, HAXOAHUTH 06HII/I€ oejim 1M COTpyAHUYATb OJId HX
JIOCTHXKCHMS,

MPUHATHE TYMaHUCTUUECKUX [IEHHOCTEH, 0CO3HAHHOE, YBAKUTEIHLHOE U T00pOkKeIaTeIbHOE OTHOIIIEHHE K IPYTOMY YEJIOBEKY, €r0 MHEHUIO, MUPOBO33PEHUIO;

CIIOCOOHOCTD K CONICPEIKNBAHUIO U (bOpMHpOBaHI/Ie MMO3UTUBHOI'O OTHOIICHHUA K JIIOJAM, B TOM YHUCJIC K JIMIAM C OrpaHUYCHHBIMH BO3MOXXHOCTAMU 3 JOPOBBA U
WHBaJIUugaM, 6epe>KH0e, OTBETCTBEHHOC M KOMIIECTCHTHOE€ OTHOIIICHHE K (1)1/13I/I‘~IGCKOMy U TICHUXOJIOTUYCCKOMY 30POBBIO APYIrux .]'IIO)IGf/i, YMCHHUE OKa3bIBATh
MEPBYIO TOMOIIIb;

(dbopMHpOBaHNE BBIPKEHHOMN B MOBEIEHUU HPABCTBEHHOMW MO3UIIMH, B TOM YHCJIE CHOCOOHOCTH K CO3HATENbHOMY BBIOOPY 100pa, HPaBCTBEHHOTO CO3HAHMS U
MOBE/ICHHS Ha OCHOBE YCBOEHUS OOIIeUeI0BEYECKUX IEHHOCTEW U HPaBCTBEHHBIX UYBCTB (UECTH, JI0JITa, CIIPaBEAIMBOCTH, MUJIOCEPIUS U IPYKETIO0HS);

pa3BUTHE KOMIETEHLIMH COTPYTHHUYECTBA CO CBEPCTHUKAMH, JETHbMH MIAJIIEr0 BO3pacTa, B3pOCIbIMU B 00pa30BaTebHOM, OOLIECTBEHHO MOJIE3HON, yueOHO-
HCCIIEIOBATENIbCKON, MPOEKTHON U APYrUX BUJAX JESTEIbHOCTH.

JIMYHOCTHBIE Pe3yJbTAThI B c(pepe OTHOMIEHHH 00YYAIOIIUXCH K OKPYKAIOIEMY MUPY, *KUBOH MPUPO/IE, XyT0:KeCTBEHHOH KYJIbType:

MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKU, 3HAYMMOCTH HayKH, TOTOBHOCTh K HAYYHO-TEXHUYECKOMY TBOPUYECTBY, BiIaJICHUE
JOCTOBEpHON WH(pOpMalueil 0 MepeAoBbIX TOCTHKEHUSX M OTKPBITUAX MHUPOBON M OTEYECTBEHHON HAyKH, 3aMHTEPECOBAHHOCTh B HAyYHBIX 3HAHHUSIX 00
yCTpOICTBE MHpa U 00IIEeCTBA;

TOTOBHOCTh U CHOCOOHOCTH K 00pa3oBaHHUIO, B TOM 4YHCIIE CaMO0Opa30BaHUIO, HAa MPOTSHXKEHUU BCEHl JKMU3HM; CO3HATEIbHOE OTHOIIECHHE K HEMpPEPHIBHOMY
00pa30BaHUIO KaK YCIOBHUIO YCIENIHON MPo(hecCHOHANBbHOM U 00LIECTBEHHOMN AEATEeIbHOCTH;

9KOJIOTHYECKas KylIbTypa, OepekHOe OTHOIICHHSI K POJTHON 3emiie, PUPOAHbIM OoraTcTBamM Poccuu u Mupa; mOHUMaHKUE BIUSAHUS COLUAIBHO-DKOHOMUYECKHUX
MPOLIECCOB HAa COCTOSIHWE NPUPOJHOM U COLMAJIBHOW Cpelbl, OTBETCTBEHHOCTh 3a COCTOSHHUE MPUPOIHBIX PECypCcOB; YMEHHS M HaBBIKH Pa3yMHOTO
MIPUPO/IOIOIE30BAHUS, HETEPITUMOE OTHOIIEHUE K JCHCTBUAM, IPUHOCSIIIUM BPE SKOJIOTHH; IPHOOPETEHUE OIBITa SKOJIOT0-HAMIPABICHHOM JIESTEIbHOCTH;

ACTETUYECKOE OTHOIIEHUS K MUPY, TOTOBHOCTH K 3CTETHUECKOMY 00YCTPOICTBY COOCTBEHHOTO ObITA.

JInyHoCcTHBIE pe3yabTaThl B cepe OTHOLIEHUIT 00y4alOIIUXCS K ceMbe H POANTENIAM, B TOM YHCJIe OAT0TOBKA K ceMeiiHOi JKU3HU:

OTBETCTBEHHOE OTHOILIEHUE K CO3/IaHUI0 CEMbU Ha OCHOBE OCO3HAHHOTO MPUHATHUS IEHHOCTEH CeMEHHOMN KU3HM;

MOJIOKUTETBHBINA 00pa3 CeMbH, POJIUTENbCTBA (OTIOBCTBA M MAaTEPUHCTBA), HHTEPHOPHU3AIUS TPATUIIMOHHBIX CEMEHHBIX IIEHHOCTEH.

JInYHOCTHBIE Pe3yJIbTAThI B cepe OTHOIIEHHS 00y4aIOIIUXCS K TPYAY, B cepe cONMATLHO-IKOHOMUYECKHX OTHOILICHMIA:

yBa)KeHHE KO BceM (hopMaM COOCTBEHHOCTH, TOTOBHOCTH K 3aIlIUTE CBOCH COOCTBEHHOCTH,

OCO3HAHHBII BEIOOp Oymyiieit mpodeccuu Kak MyTh U COCO0 peanu3an COOCTBEHHBIX KU3HEHHBIX MJIaHOB;

TOTOBHOCTh OOydaromuxcs K TPYAOBOH NpodecCHOHANBHON MAeATEeNbHOCTH KaK K BO3MOXXHOCTH Y4YacTHsl B PEUICHUM JIUMYHBIX, OOIIECTBEHHBIX,
TOCyIapCTBEHHBIX, 0OIIEHAIMOHATILHBIX MPOOIIEeM;



MOTPEOHOCTh TPYAUTHCS, YBAKCHHUE K TPYAY U JOJSIM TPYAQ, TPYAOBBIM JOCTHKEHUSM, TOOPOCOBECTHOE, OTBETCTBEHHOE U TBOPUYECKOE OTHOIIICHUE K PA3HBIM
BHUJIaM TPYJIOBOU JCATEIBHOCTH;
TOTOBHOCTH K CaMOO6CJIy)KI/IBaHI/IIO, BKJIFO4Yas 06yquI/Ie U BBIIIOJIHCHUEC JOMAITHUX 00s13aHHOCTE.
JIuuHOCTHBIE pe3yJIbTAaThI B cepe PU3NIECKOTro, ICUXOJOTHIECKOT0, COIMATBHOT0 H AKAIEMHYECKOro 0JIaronoyyus 00y4amuxcs:
du3rYecKoe, IMOIMOHAIBLHO-TICUXOJIOTHYECKOE, COIMAIbHOE OJIAromoyydre OOYdYarolUXCsl B JKU3HH OOpa30BaTEeNbHOW OpraHM3alliH, OILIYIICHHE IETbMHU
0€30IMaCHOCTH U TICUXOJIOTHYECKOTO KoM(popTa, HHHOPMAITMOHHON O€30TTaCHOCTH.

IInanupyembie MeTanpeaMeTHbIE Pe3yJIbTAThI 0CBOCHUSI 00y4al0IIUMHUCS
OCHOBHOI1 00pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOT'O 00111er0 00pa3oBaHuA
MertanpeameTHble pe3yiabTaThl OCBOEHUS OCHOBHOM 00pa3oBaTeNbHON MPOTrpaMMBbI MIPEICTaBICHBI TPEMs I'PYyNIaMU YHUBEPCAJIbHBIX YUEOHBIX JeMCTBHI
(YY)
1. PerynasTuBHBIe YHHBepcajibHble YueOHbIe JelCTBUS
BbpInyCcKHUK HAy4YUTCH:
CaMOCTOSITENILHO OIPENENATh LIEH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH, 110 KOTOPHIM MOKHO OIIPENIENNUTD, UTO 1I€JIb JOCTUTHYTA;
OIICHUBATh BO3MOXHbBIE MTOCIIECTBHS JOCTHKEHUS MMOCTABIEHHON 1IeNU B J€SITEIbHOCTH, COOCTBEHHOM KU3HU U KU3HHU OKPYXKAIOUINX JIF0JIeH, OCHOBBIBAsICh Ha
COOOpaXKEHUSIX ITUKU U MOpaJI;
CTaBUTh U (POPMYIUPOBATH COOCTBEHHbIE 3a]Ja4ul B 00pPa30BaTENbHOM NEATENIbHOCTH U KU3HEHHBIX CUTYAIIMSIX;
OIICHUBATh PECYPCHI, B TOM YHCJIE BPEMsI U APyrue HeMaTepuallbHbIe peCcypchl, HEOOXOIUMBIE JUIsl TOCTUKEHUS MOCTaBICHHOM 11eIH;
BBIOMpATh MYTh TOCTHXKEHUS LIEJH, TUIAaHUPOBATh PEllIeHNEe MOCTABICHHBIX 33/1a4, ONTUMU3UPYS MaTepuaibHble U HeMaTepuallbHbIE 3aTPaThI;
OpraHu30BbIBATH A(P(HEKTUBHBIN MOUCK PECYPCOB, HEOOXOAUMBIX ISl TOCTUKEHUS IOCTAaBICHHOM 11!,
COTIOCTABJIATH MOJYYEHHBIN PE3yabTaT AESITENBHOCTH C MIOCTABIIEHHOM 3apaHee LENbIO.
2. Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIe 1elCTBHS
BbINMyCKHUK HAYYUTCS:
UCKaTh U HAaXOJIUTh 000OIIEHHBIE CIIOCOOBI pEIIeHus 3a/1a4d, B TOM YHUCJIE, OCYILIECTBISATh Pa3BEPHYThI MHPOPMAIIMOHHBIN MMOMCK U CTaBUTh HA €r0 OCHOBE
HOBBIE (Y4cOHBIC U TTO3HABATEIIbHBIC) 3a/1aUH;
KPUTHYECKH OIICHHBATh W HHTEPHPETUPOBATH HH(YOPMAIMIO C Pa3HBIX MO3UIUHN, pacrno3HaBaThb U (UKCUPOBATH MPOTHUBOpPEUHs B MHGPOPMAIMIOHHBIX
HMCTOYHMKAX;
WCIIOJIb30BATh PA3JIMYHbIE MOJEJIBHO-CXEMAaTUUYECKUE CpEACTBa JJisi IPEACTABICHHS CYIIECTBEHHBIX CBSI3éM M OTHOLIEHUW, a TaKXke NPOTUBOPEUUH,
BBISIBIICHHBIX B UH(POPMAIIMOHHBIX HCTOYHHUKAX;
HaxoJIUTb W MPUBOJUTH KPUTHUYECKUE APIYMEHTHl B OTHOILLICHHUU JACUCTBUN M CYXKICHUN JAPYroro; CHOKOMHO M Pa3syMHO OTHOCUTBCS K KPUTHYECKHUM
3aMEYaHUsAM B OTHOIIEHUH COOCTBEHHOI'O CY)KJCHHsI, pacCMaTpUBaTh UX KaK pecypc COOCTBEHHOTO Pa3BUTHS;
BBIXOJIUTH 32 PAaMKH Yy4€OHOTO MpeMeTa U OCYLIECTBIATH LI€JICHANPABICHHbIM MOUCK BO3MOKHOCTEH [yl IIMPOKOTO MEePEeHoca CPEACTB U CIIoco O0B IeHCTBUS;
BBICTpaMBaTh UHAUBUAYAIbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO, YIUTHIBAsI OTPAHUUYCHHS CO CTOPOHBI APYTUX YYaCTHUKOB U PECYpPCHbIE OIpPaHUUYCHMUS;
MEHSATh U YACPKUBATh Pa3HbIE NO3HUIMH B TO3HABATEIILHOMN 1€ATEIbHOCTH.
3. KomMMyHuUKaTHMBHBbIE YHHUBepcaJbHbIe YUeOHbIe AeiicTBUSA
BpinyckHHUK HayunTCs:



OCYIIECTBIISTh JICIIOBYI0O KOMMYHHKAIIMIO KaK CO CBEPCTHHKAMM, TaK U CO B3POCIBIMHU (KaK BHYTpHU 00pa30BaTEIbHOM OpraHU3aIlM, TaK U 3a €€ MpeaesiaMu),
no10MpaTh NApTHEPOB JUISL IETTIOBOM KOMMYHUKAIIUU UCXOSl U3 COOOpaKEHUH pe3yIbTaTUBHOCTH B3aMMOJCHUCTBUS, & HE TMYHBIX CUMITATHH;

IIPU OCYIIECTBJICHUU TPYNIOBOH PabOThI OBITH KaK PYKOBOJAWTENIEM, TaK M WICHOM KOMaHJbl B Pa3HBIX POJSIX (TeHepaTop HIEH, KPUTHK, MCIOIHHUTENb,
BBICTYNAIOUIUH, 3KCIIEPT U T.1.);

KOOPAMHUPOBATH U BBITIOJHATH pabOTy B YCIOBHSIX PEabHOTO, BUPTYAIBHOTO M KOMOMHUPOBAHHOTO B3aMMO/ICHCTBH A

pa3BepHYTO, JJOTUYHO U TOYHO M3JIaraTh CBOIO TOUKY 3PEHUS C MCIOJIH30BAHNEM aJIeKBATHBIX (YCTHBIX M MMUCbMEHHBIX) SI3BIKOBBIX CPEJICTB;

pacro3HaBaTh KOH(DIUKTOTCHHBIE CHTYyalldd W TPENOTBpAIlaTh KOH(IUKTHI J0 WX AaKTHBHOH (ha3bl, BBICTpAaUBATh JEIOBYID U 00pa30BaTEIbHYIO
KOMMYHUKAIINIO, n30erast TMYHOCTHBIX OIIEHOYHBIX CY)KJICHHH.

HJ’laHpreMble NpeaAMETHBLIC PE3YJILTAThI 0CBOCHUS Oﬁy‘laIOlIII/IMI/ICﬂ
OCHOBHOM 06p830BaTeJ1bHOﬁ nporpaMmmMmbl OCHOBHOI'O 001mero Oﬁpa3OBaHHﬂ

Ha yposne cpennero o6uiero oopazosanus B cooTBeTcTBUE ¢ @PI'OC COO, mOMUMO TPaJUIIMOHHBIX JIBYX TPYII Pe3yabTaTOB «BBIMYCKHUK HayduTCS» U
«BBIMTYCKHUK MOJIYYUT BO3MOKHOCTh HAYyUMThCS», YTO paHee Aenanock B cTpykrype [TOOII HauanbHOTO M OCHOBHOTO 001ero oOpa3oBaHus, MOSBISIOTCS €llle
JIBE TPYIIIBI pe3yJIbTaTOB: PE3y/IbTaThl 0a30BOT0 U YIiyOJI€HHOTO YPOBHEH.

Jlornka MMPEACTABJICHUA PE3YJIbBTATOB YCTHIPEX BHUIOB!: «BI)IHyCKHI/IK HAayUUTCA — 0a30BLIN YPOBCHBY, ((BBIHyCKHI/IK MOJIYYHUT BO3MOXHOCTH HAYUUTHCA —
0a30BbIil ypOBEHb», «BBINYCKHMK HAay4HUTCS — YIIyOJEHHBIH YpOBEHb», «BBINYCKHMK MOJIYYHUT BO3MOXHOCTb HAYUUTbCS — YIJIYOJCHHBIH YPOBEHB» —
OTIPEAENAETCA CIENYIOIEe METO0JIOTUEH.

Kak u B ocHOBHOM o0memM oOpa3oBaHHM, Tpynmna pe3ylbTaToB «BBIMYCKHUK HAayduTCs» MpEeACTaBiIsIeT COOOH pe3ynbTaThl, JOCTHKEHHE KOTOPBIX
o0ecrneynBaeTcss y4yuTelIeM B OTHOUIEHMHM BceX OOYy4arolIuXCs, BBIOpAaBIIMX JaHHBIM ypoBeHb oOydeHus. ['pynna pe3ynbTaToB «BBIMYCKHHK IOJIy4UT
BO3MOKHOCTh HAY4HUThCS» 00ECHeuMBaeTCsl yIMTEJIEM B OTHOLIEHMM YacTH HamOojee MOTHBMPOBAHHBIX M CIIOCOOHBIX OOY4YaroIIMXCsl, BBIOPABIIMX JaHHBIN
ypoBeHb 00ydeHus. Ilpu koHTpose kauecTBa 00pa3oBaHMs IPyIIa 3aJaHUI, OPUEHTUPOBAHHBIX HA OLEHKY JOCTHXKEHHs IUIAHUPYEMBIX pe3yJbTaToB U3 OJ0Ka
«BBIMYCKHUK MOJyYUT BO3MOXHOCTh HAYUYUTHCS», MOKET BKJIFOUATHCSl B MaTepualibl 010Ka «BBITYCKHUK HAy4UTCs». DTO MO3BOJIUT MIPEJOCTaBUTh BO3MOYKHOCTh
oOyJaromumMcsi NPOJEMOHCTPUPOBATh OBJIQJICHUE KAadeCTBEHHO HWHBIM YPOBHEM JIOCTHJKEHHUH M BBIABIATH JUHAMUKY pPOCTa YHCICHHOCTH HauboJiee
MOJATOTOBJICHHBIX 00Y4atOLINXCSl.

[TpuHIMOMATBHBIM OTJIMYKEM pe3ylIbTaTOB 0a30BOr0 YPOBHS OT PE3YJIbTATOB YIUIYOJIEHHOTO YPOBHs SBJISETCS UX IieJeBasi HalpaBJIeHHOCTb. Pe3ynbTaThl
0a30BOro ypoBHSI OPMEHTHPOBAHbI Ha OOIIYI0 ()YHKIIMOHAIBHYIO IPAMOTHOCTD, IIOTy4€HHE KOMIIETEHTHOCTEH /1715 MOBCETHEBHOM JKM3HU U 00ILEro pa3Butus. J1a
IpyIIa pe3yJbTaTOB IPEAIOIaraer:

— NOHUMAaHME MPEeIMETa, KIFOYEBBIX BOIIPOCOB U OCHOBHBIX COCTABIIAIOLIMX 3JIEMEHTOB U3y4aeMOH IpeaAMETHOM 06acTu, 4To o0ecreyrBaeTcsi He 3a CueT
3aydyuBaHMs ONPEAEICHUN U MPaBWI, a OCPEICTBOM MOJECIMPOBAHUS U TOCTAHOBKH MPOOJIEMHBIX BOIIPOCOB KYJIbTYpPbI, XapaKTepHbIX Ul JAHHO W IpeAMETHON
o0acTu;

— YMEHHE pelIaTh OCHOBHBIE MMPaKTHUECKHUE 3a/1aul, XapaKTEepHbIE /I UCIOJIb30BaHUS METOJIOB U MHCTPYMEHTApUs JaHHOW NpeAMETHON 001acTy;

— OCO3HaHME PaMOK M3y4aeMoil mpeAMEeTHOM 00J1acTH, OTPAHUYEHHOCTH METOI0B M MHCTPYMEHTOB, TUITMUHBIX CBSI3€H ¢ HEKOTOPBIMM JPYTrUMH 00JacTAMU
3HAHHUS.

Pe3ynpraThl yrijy0JieHHOr0 ypOBHS OPHEHTHPOBAHBI Ha IOJIydeHHE KOMIIETEHTHOCTEH JUIs MOCIEAYIoLel MmpodecCuOHaNbHON JAEATENIbHOCTH KaK B
paMKax JaHHOW MpeIMETHOM 00IacTH, TaK U B CMEKHBIX ¢ Hell 06acTAX. JTa rpynna pe3ynbTaToB MPe/noiaraer:
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— OBJIAJICHUE KIIFOYEBBIMU MOHATUSMU U 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX CTPOUTCS AaHHAs MpeIMeTHasi 00JacTh, paclio3HaBaHHE COOTBETCTBYIOIIUX UM
MIPU3HAKOB U B3aMMOCBS3€H, CIOCOOHOCThH AEMOHCTPUPOBATH Pa3IMYHbIC MTOAX0/Ib K U3YUCHUIO SBJICHHU, XapaKTEPHBIX sl U3y4aeMoil MpeIMeT Hoi 001acTH;

— YMEHHE pemiaTh Kak HEKOTOPhIE MPAKTHYECKUE, TaK U OCHOBHBIE TEOPETHUYECKHE 3a/1a4, XapaKTePHBIE ISl UCIIOJIb30BAHUS METOJIOB M HHCTPYMEHTAPUS
JAHHOM MpeIMEeTHOM 00JIacTH;

— HaJMYHUe MPEJICTABICHUH O JAaHHOM MPEeIMETHON 00JacTH Kak IeJI0OCTHON TEOpUU (COBOKYITHOCTH TEOPHii), 00 OCHOBHBIX CBSI3SX C MHBIMH CMEX HBIMU
o0acTsIMH 3HaHUH.

[TpumepHbie mporpamMmbl Y9eOHBIX MPEIMETOB MOCTPOSHBI TaKMM O0pa3oM, YTO MpEAMETHBIE Pe3yiabTaThl 0a30BOTO YPOBHS, OTHOCSIIMECS K pa3leny
«BBIMTYCKHUK TIOMYYUT BO3MOKHOCTH HAYUUTHCS», COOTBETCTBYIOT NPEAMETHBIM pe3ylbTaTaM paszjenia «BBITYyCKHUK HayduTcs» Ha YriyOJIEHHOM YpPOBHE.
[IpenqmeTHbIe pe3yabTaThl pasaena «BBIMYCKHUK MOTYYUT BO3MOXKHOCTh HAYUHTHCS» HE BBIHOCSTCS Ha UTOTOBYIO aTTECTAIMIO, HO TPH 3TOM BO3MOXKHOCTH HX
TOCTIIKEHUS IOJDKHA OBITh IPE0CTaBIeHA KAKIOMY 00yJaroImeMycs.

MartemaTuka: ajredpa u Ha4aJia MaTeMaTHYeCKOI0 aHAJIU3a, FeoMeTpus

B cootBerctBuM ¢ npuHsaToi Konnenmueil pa3sutus maremMaruieckoro oopazoBanus B Poccuiickoit denepanuu, MmaTeMaTnyeckoe 00pa3oBaHUe PEIaeT, B
9aCTHOCTH, CJIEIYIONIHNE KIFOUYEBhIE 3a/1a9u:

«IIPEOCTABIATh KAKAOMY 00yJaromeMycsi BO3MOKHOCTh JIOCTIDKEHHSI YPOBHSI MaTeMaTHYECKUX 3HAHHA, HEOOXOIUMOTO TSl JalbHEHIEH YCIIeITHON JKU3HU B
oO1IecTBey;

«obecrieunBaTh HEOOXOIMMOE CTPAHE YHCIIO BHITYCKHHUKOB, MaTeMaTHYeCKast MMOJAr0OTOBKA KOTOPBIX JJOCTATOYHA YIS MPOJIOJDKEH sl 00pa30BaHUS B PA3THUHBIX
HaANpPaBJICHUSAX U NIl TPAKTUYECKOM NeATeNbHOCTH, BKIIOYas MPENolaBaHue MaTeMaTHKHU, MaTeMaTHUECKHUe UCCIIe0BaHus, padoTy B cdepe uHPOpMaIIMOHHBIX
TEXHOJIOTUH U AP.»;

«B OCHOBHOM OOIIIEM U CpelHEeM o0IIeM o0pa30BaHUM HEOOXOIUMO MPEAYCMOTPETh MOATOTOBKY OOYYaIOIIMXCS B COOTBETCTBUH C MX 3alIPOCAMH K YPOBHIO
MMOJTOTOBKH B Chepe MaTeMaTHIECKOTO 00Opa30BaHHUS.

CoOTBETCTBEHHO, BBIACISAIOTCS TPU HAIIpaBJICHUs TPeOOBAaHUH K pe3ylibTaTaM MaTeMaTHYeCKOro 00pa30BaHuUs:

1) mpaKTHKO-OPUEHTUPOBAHHOE MaTeMaTHYECKOE 00pa3oBaHue (MaTeMaTrUKa Jiisl )KHU3HH);

2) MaremaruKa JUls UCIOJIb30BaHus B ipodeccuu;

3) TBOpuecKOe HampaBlieHHE, HA KOTOPOE HAIle/IeHbl Te O0YyYaroIInecs, KOTOphIe MJIAHUPYIOT 3aHUMAThCS TBOPUECKOW M HCCIIEA0BATEIbCKOM paboToi B
obnacTu MaTeMaTHKH, PU3NKU, SKOHOMUKH U APYrUX 00JIaCTSIX.

DTU HaIpaBIIEHUS pean3yloTcs B IByX OJI0Kax TpeOOBaHUM K pe3yIbTaTaM MaTeMaTHYeCKOro 00pa3oBaHusl.

Ha 6a3oBoM ypoBHe:

Boimyckuuk Haywyutes B 10-11-M kmaccax: [Isi MCHOJIB30BaHUS B TMOBCETHEBHOW >KM3HU M O0ECIEYeHUS BO3MOXKHOCTH YCIHEIIHOTO IPOJIOJDKEHHS
0o0pa3oBaHus MO CHEIHATBLHOCTSIM, HE CBA3aHHBIM C MIPUKJIAIHBIM UCIIOJIb30BAHUEM MAaTEMAaTHKH.

BhIyCKHUK MOJYYHT BO3MOKHOCTH HayduTbes: B 10-11-m kimaccax: [uis pa3BUTHUSL MBIIUICHUS, UCIIOJNIB30BAHMS B TIOBCEIHEBHOM XU3HU M 00eCIEeYCHUS
BO3MO’KHOCTH YCIIEIIHOTO MPOJIOJHKEHUSI 00pa30BaHUs MO CHEMATIBLHOCTSIM, HE CBSI3aHHBIM C MPUKIIAHBIM HCIIOJIb30BAaHUEM MaTeMaTHKH.

Ha yrnyGrienHOM ypoBHe:

Beimyckauk HayumTess B 10—-11-m kiaccax: Ui yCIEIIHOTO IPOJOJKEHHsS 00pa30BaHUs MO CHENUAIbHOCTAM, CBA3aHHBIM C MPUKJIAJHBIM HCIOJIb30BAHUEM
MaTEeMaTHKH.

BbIMYCKHUK MOJYYMT BO3MOKHOCTH HayuuThess B 10-11-m kmaccax: mist oOecriedeHHss BO3MOKHOCTH YCHEUIHOTO TPOJOJDKEHHs 00pa3oBaHUS 10
CIELUAIBHOCTSM, CBSI3aHHBIM C OCYILIECTBICHMEM HaY4YHOH U UCCIIEI0BATENBCKON AEATEIHOCTH B 00JACTH MAaTEMAaTHKU U CMEKHBIX HayK.
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B cootBerctBuu ¢ @enepanbHbiM 3akoHOM «OO0 oOpazoBanuu B PD» (cT. 12 m. 7) opraHu3aimu, OCYIIECTBIISIONIME 00pa30BaTEIbHYIO JIESTEIbHOCTD,
peanu3yoT 3TH TpeOoBaHUs B 00pa30BaTEIIbHOM IPOIECCE C YUETOM HACTOSIIEH MPUMEPHOW OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl KaK Ha OCHOBE y4eOHO-
METOAUYECKUX KOMILJIEKTOB COOTBETCTBYIOIIETO YPOBHs, BXoadux B denepanbHblil nepedyeHb MuHucTepcTBa 00pazoBanus U Hayku Poccuiickoit @enepauuu,
TaK ¥ C BO3MOYKHBIM HCIIOJIb30BAaHHEM MHBIX HCTOYHUKOB yueOHOU MHpOpMaluu (ydeOHO -MeToandeckre ocoous, 00pa3oBaTeIbHbIC MOPTAIIBI U CAUTHI U JIP.)

[lenu ocBoeHus nporpaMMbl 0a30BOro ypoBHs — 00ecrieueHHue BO3MOXKHOCTU HUCIIOJIb30BAHNSA MaTEMAaTUYECKUX 3HAHUM U YMEHUN B NNOBCEJHEBHOMN XKU3HU
¥ BO3MOXXHOCTH YCIICHITHOTO MPOJOJDKEHHS 00pa30BaHUS MO CHENHUATBHOCTSM, HE CBS3aHHBIM C IMPHUKIAIHBIM HCIIOJIB30BAaHHEM MaTeMaTHKU. BHyTpHu 3TOTO
YPOBHS BBIACISIOTCS JABE pa3IMYHbIE IPOrpaMMbl: KOMIIEHCUPYIOIIast 0a30Bas U OCHOBHAs 0a30Basl.

Komnencupytomast 0azoBast mporpaMMa COJEpKUT pacHIMpPEHHBbIH OJIOK MOBTOPEHHS U MpeAHa3HaueHa JJs TeX, KTO MO pa3IMyYHbIM MPUYMHAM TOCIe
OKOHYAHUSI OCHOBHOM IIKOJIbI HE UMEET JI0CTATOYHON MOATOTOBKU ISl YCIEIIHOTO OCBOEHHS pa3zeioB anreOpsl M Hauyal MaTeMaTUYeCKOro aHajlu3a, T€OMETPHH,
CTaTUCTUKH U TEOPUU BEPOSITHOCTEHN MO IporpaMMme cpeaHei (IoJiHoi) o0ieo0pa3oBaTeaIbHON HIKOJIBI.

[IporpaMmma no martemartvke Ha 0a30BOM ypOBHE IpelHA3HayeHa JUIsl OOydalolMXCsl CpEeIHEH IIKOJbl, HE HCHBITHIBABIINX CEPbE3HBIX 3aTPyIHEHUMN
HaIpeIbIIYIIEro ypoBHs 00y4eHUsl.

OOyuaromuecs, OCYLIECTBISIONINE 00ydueHHe Ha 0a30BOM YpOBHE, JOJKHBI OCBOMTH OOIIME MaTeMaTHUYecKue YMEHHS, HeOOXOJWMBbIe Ui >KU3HU B
COBPEMEHHOM OOIIECTBE; BMECTE€ C TEM OHM IMOJIy4alOT BO3MOXXHOCTh M3Y4MThH IpeIMET Iiay0’ke, ¢ TeM 4TOObI B JaJbHEWIIEM NMPH HEOOXOAWMOCTH H3ydaTh
MaTeMaTHKY Ul MTPOPECCUOHAIBHOTO IPUMEHEHUSI.

[Ipy wu3yyeHMM MaTeMaTUKH Ha YIIyOJEHHOM YpOHE MpPEeIbsABISIOTCS TpeOOBaHUS, COOTBETCTBYIOIIME HAMpaBICHUIO «MaTeMaTHKa Jyis
Ipo(heCCHOHANIBHON AEATEIIBHOCTIY; BMECTE C TEM BBIIIYCKHUK I1OJIy4aeT BO3MOKHOCTh M3Y4YHUTh MaTeMaTHKy Ha ropaszo 0oJiee BHICOKOM YPOBHE, YTO CO3JACT
(GyHIAMEHT 1Sl JaJIbHEHIIero cepbe3HOro U3y4eHHs MaTEMAaTUKHU B BY3€.

[IpumepHBIE MpOrpaMMbl COAEPKAT CPABHUTEIHLHO HOBBIM ISl POCCUMCKOM MIKOJIBI pa3fen «BeposTHOCTh M ctaTucTUKay. K 3TOMy pazaeny OTHOCATCA
TaKXe CBEJICHUS U3 JIOTUKH, KOMOMHATOPUKHU U TEOPUH IpadoB, 3HAUUTEIBHO BAPbUPYIOLINECS B 3aBUCUMOCTH OT THIIA IPOIPaMMBI.

Bo Bcex mpumepHBIX mporpammax OO0JbIIOE BHHUMAHUE YAENAETCS NPAKTHUKO-OPUEHTUPOBAHHBIM 3ajadaM. OjHa U3 OCHOBHBIX IeJIeH, KOTOPYIO
pa3paboOTYMKK CTaBHIIM Iepel COO0M, — CO31aTh IPUMEPHBIE IPOrPaMMBI, /1€ €CTh MECTO IPUMEHEHUIO MaTeMaTUYECKUX 3HAHUN B JKU3HU.

IIpu u3ydeHun mMaremMaTUKy 00JIbIIOE BHUMAHUE YEISETCs pa3BUTUI0 KOMMYHUKAaTUBHBIX YMEHUH ((hOpMyInpoBaTh, apryMEeHTUPOBATh U KPUTUKOBATH),
(OpMUPOBAHHIO OCHOB JIOTHYECKOTO MBILUIEHHS B YaCTU IIPOBEPKU UCTUHHOCTH U JIOKHOCTH YTBEPXKAECHUH, IOCTPOCHUS IPUMEPOB U KOHTPIPHUMEPOB, LIEOYEK
YTIBEpPXKJICHUH, (HOPMYIMPOBKU OTPULIAHUH, a Takke HEOOXOJMMBIX M JOCTAaTOYHBIX YCIOBUH. B 3aBUCHMMOCTH OT ypOBHS NpOrpamMmbl OOJIbLIE WM MEHbIIE
BHUMAaHMS YyIENsAeTCsl YMEHHI0 padoTaTh MO AJIrOpUTMY, METOJaM IIOMCKa ajJrOpUTMa M OINpeNesIeHHIO TPaHUL] MPUMEHHMOCTH alroputMmoB. TpeOoBaHus,
copmynupoBaHHble B pa3zeine «l'eomeTpusi», B O0JblIeH CTENEHH OTHOCATCS K Pa3BUTHIO IPOCTPAHCTBEHHBIX MPEACTABICHUN M IpauecKUX METO/I0B, YEM K
(bopMaIbHOMY OTIMCAaHUIO CTEPEOMETPUUECKUX (PaKTOB.

MareMaTuKa: a.ﬂreﬁpa 1 HAYAJIa MATEMATHYCCKOT0 aHaJ/Iu3a, reoOMeTpus

ba3oBrlil ypoBeHb Yriay0/eHHbIi yPOBEHb
«IIpobaeMHO-PyHKIMOHAIbHBIE Pe3YAbTAThI» «CucTeMHO-TeopeTHYeCKHE Pe3yJIbTaThD)
Paszpnen I. BeInyCKHUK Hay4YuTCH II1. BoINyCKHUK MOJTY4YHT I1. BeImyCKHHMK HAay4YHTCH IV. BhIyCKHUK NOJYYHT
BO3MOKHOCTh HAYYHThHCH BO3MO’KHOCTh HAYYHTBHCH
Hean JI1s MCTI0JIb30BaHUs B JI1st pa3BUTHS MBILUICHHUS, 15 ycremHoro npoaoKeHust Jnis obecrieueHHst BO3MOYKHOCTH
OCBOCHUS IIOBCEIHEBHOM KU3HU U HCIIOJIb30BAHUS B o0Opa3oBaHus YCHEIIHOIO MPOJOJIKEHUS




npeaMera o0ecreueHns: BO3MOKHOCTH MMOBCEAHEBHOM KU3HU 10 CIIEUAIBHOCTIM, CBSI3aHHBIM C 00pa3oBaHus IO
YCIICLITHOTO ITPOIOJIKEHUSA 1 o0ecrievyeHrst BO3MOKHOCTH | MIPUKJIATHBIM MCIIOJIb30BaHUEM CHELUAIBHOCTAM, CBA3aHHBIM C
oOpa3oBaHUs 110 YCIELIHOIO MPOJOJDKEHUS MaTeMaTUKU OCYILIECTBJICHUEM HAYYHOU U
CHEIUATIBLHOCTSIM, HE CBSI3aHHBIM | 00pa30BaHUs 1O HCCIIEI0BATENBCKOM
C IPUKJIAJHBIM UCIIOJB30BAHUEM | CHELUAIIBHOCTAM, HE JIeITeIbHOCTH B 00J1aCTH
MaTeMaTUKH CBSI3aHHBIM C [IPUKIIAJIHBIM MaTEMAaTUKHA U CMEXKHBIX HAYK
HCII0JIb30BAHUEM MATEMATUKU
TpeGoBanus K pe3yjbTaram
daemeH OmneprpoBaTh Ha 6a30BOM —  Onepupoparh’ noHstusmu: | — CB0GOIHO omepupoBath’ | JIOCTIDKEHHE PE3yIbTaTOB pas/ela
ThI TEOPUH ypoBHe' nousTHAME: KOHEYHOE MHOKECTBO, TIOHATHSMU: KOHEYHOE In;
MHO KOHEYHOC MHOXKECTBO, DJIEMEHT MHO>KECTBaA, MHO>KECTBO, 3JIEMEHT | OICPUPOBATH MMOHATUEM
JKECTB " SJICMCHT MHO>KCCTBA, OAMHOXKECTBO, MHOKECTBA, MOIMHOKECTBO, OIIPENCTICHUSI, OCHOBHBIMH
MaTeMaTu4 IMOAMHOXKECTBO, IIEPECCCUCHUEC IepeceUcHue u nepeceycHue, o0benMHEHNE U BUIaMHU OHpeJIeHeHI/II?'I,
e 1 00bETMHEHNE MHOYKECTB, 00bEeIMHEHNE  MHOXECTB, pa3sHOCTE MHOXKECTB, 4YMCIIOBBIE OCHOBHBIMH BUJAMH TCOPEM;
CKOM YHCJIOBBIC MHOXKECTBA HA YHUCJIOBBIE MHO>KECTBA Ha MHOJKECTBAa Ha KOOp JIMHATHOM | IOHUMAThL CyTh KOCBEHHOI'O
JIOTMKH KOOPJIMHATHOM NPSIMOH, KOODAMHATHOM  IIPSMOM, npsAMOM, OTPE30K, MHTEpBal, Jl0Ka3aTeNbCTBA,;
OTPE30K, UHTCPBAJII; OTpPE30K, HHTCPBAJ, NOJYHHTECpBalI, HNPOMEXKYTOK C | OIICPpHPOBATH HOHATHUIMU CUHCTHOTO
OTIEpHPOBATh HA 0A30BOM yPOBHE MOJyUHTEPBAJI, BBIKOJIOTOU TOYKO, 1 HECYETHOI'O MHOXKECTBA,;
IOHATUAMU: YTBEPIKACHUC, IPOMEKYTOK C BBIKOJIOTOM rpa(l)nquKoe MnpeacTraBiacHUe | IIPUMCHATh MCTO MaTeMaTU4eCKON
OTPHIIAHKUE YTBEPKACHHUS, TOYKOH, rpadguveckoe MHOXECTB Ha KOOPJAMHATHOM WHIYKIUU VI IPOBEICHUSA
WCTUHHBIC U JIOJKHBIE MIPE/ICTABIICHHE MHOXKECTB IJIOCKOCTH; pacCyKJIeHUH U TOKA3aTeJIbCTB
YTBEPKACHUS, IPUYNHA, Ha KOOPJIMHAaTHOM | — 3a1aBaTh MHOYECTBA U IIpY pELICHNHA 3a7a4.
CJIEACTBUE, YACTHBIN Cllydail IUIOCKOCTH; TIlepedrciIeHIEM u | B MOBCeHEBHOM )XU3HU U TIPU
oO11ero yrBepxaeHus, — OIIEpUpPOBATH IOHATHUAMMU: XapaKTEPUCTUYECKUM M3y4CHUH APYTUX NPEAMCETOB!
KOHTPIIPUMED; YTBEPKJECHHUE, OTPUIIAHUE CBOMCTBOM; HCIIOJIb30BATb TCOPECTUKO-
HaxXoIuThb IICPECCUCHUC U YTBEPXKJICHUs, UCTUHHBIC U | — OIEpPUPOBATH MOHSTUSIMMU: MHOXCECTBCHHBIU A3BIK U SA3bIK
O6’LC,[[I/IHCHI/IC ABYX JIOJKHBIE YTBEPKICHHUS, YTBEPKJICHHUE, OTpHUIIAHHE JIOTUKHA MJIs OIMMCaHUs PCAJIbHBIX
MHOJKECTB, IIPEACTaBICHHBIX HpUYKHA, CIIEICTBHE, YTBEPKICHUS, MCTHHHBIE U IIPOLIECCOB U ABIICHUU, ITIPU
rpahuueCcKu Ha YUCIOBOH YacTHBIM ciydail oO1iero JIOJKHBIE YTBEPXKIACHUS, peIIeHnHy 3a1a4 Apyrux

MPSIMOI;
CTPOUTH HA YUCIIOBOU MPAMOU
MOIMHOKECTBO UHCIOBOTO

YTBEPXKACHHUA,
KOHTPIIPUMED;
IIPOBEPSATH

OpUYMHA, CIEICTBUE, YaCTHBIN
cilyyail oOmero yrBep:KIeHUs,

KOHTpPIIPUMED;

y‘Ie6HBIX npeaMCTOB




MHO>KECTBA, 33JaHHOE

MPOCTEHIINMH YCIIOBUSIMU;
pacrno3HaBaTh JIOKHbIE

YTBEPKICHHUSI, OIINOKU B

pacCyKICHUsX, B TOM
YUCJIE C UCIIOJIb30BAHUEM
KOHTPIIPUMEPOB.

B noBcenHEeBHOM )XU3HU U TIPH
W3y4YEHUU JPYTUX MPEAMETOB:

— HCIOJIB30BaTh YHCJIOBBIC
MHO’KECTBA Ha KOOPJAMHATHOMU
psAMOH JUIs OIUCAHUSA
peanbHbIX MPOLECCOB u
SIBJICHU;

— MPOBOJUTH JIOTHYECKIE

pacCyKJIeHUsT B CHUTYallusx
MOBCEIHEBHOM KU3HU

MPUHA]JICKHOCTD JIEMEHTA
MHOKECTBY;

— HAXOJUTh IIepeCeUeHUe |
00bEeIMHEHNE MHOKECTB, B

TOM qrcie
IpeCTaBICHHBIX

rpaduyuecku Ha YHCIOBOM
IpsIMOI U Ha

KOOPJAWHATHOM MJIOCKOCTH;
— TPOBOJUTH JOKa3aTeIbHbIE
paccyxIeHUs ittt
00OCHOBaHMS HWCTHHHOCTH
YTBEPKJICHUM.

B noBcenHeBHOM KU3HU U NIPU
U3YYEHUH IPYTUX
PEIMETOB:

— HCNOJb30BaTh  YHCJIOBbBIE
MHO>KECTBa Ha
KOOPAMHATHOW MpAMON U
Ha KOOPAMHATHOM
IUIOCKOCTH JUIsl OTHCAHUSA
pEabHBIX TPOLECCOB U
SIBIICHHI,

— TMPOBOJUTH JI0Ka3aTelbHbIE
paccyXJieHus B CHUTYyalHsIX
MOBCEIHEBHOM KU3HU, MPH
pellleHnr 3a7ad U3 APYrux
IpeIMETOB

— TpPOBEPATH IIPUHA]IEKHOCTD
3JIEMEHTa MHOXECTBY;

— HaxoIuThb  IEepeceuyeHue |
00beIMHEHNE MHOXKECTB, B TOM
4quUCIe IIPEJICTaBICHHBIX
rpaguueckn  Ha  YHUCIIOBOM
IpsIMOM M Ha KOOPAMHATHOU
IJIOCKOCTH;

— TPOBOJUTH JOKa3aTeJIbHbIe
paccyxaeHust st 000CHOBaHMS
UCTUHHOCTH YTBEPKICHHM.

B noBceHeBHOM KU3HU U IPU
U3YYEHUU JAPYTUX MPEIMETOB:

— HCIOJb30BAaTh YHCIIOBBIE
MHOXECTBA HAa KOOPJWHATHOMN
OpsIMOM M Ha KOOPJAWHATHOM
IUIOCKOCTH A ONMCAHHUSA

peaTbHBIX MPOIIECCOB u
SIBIICHHIA,
— TIPOBOJUTH JI0OKa3aTeIbHBIC

paccyXJeHus B  CUTyalUsix
MOBCEIHEBHON  JKU3HU, TpU
pelleHnd 3aJady U3 JAPYrux
peIMETOB

Yucaan
BbIpaiKe
HUA

OnepupoBaTh Ha 6a30BOM YpOBHE
MOHSATHSIMH: LIEJIOE YHCIIO,
IETNMOCTD YUCETI,
0OBIKHOBEHHAs IpOOB,
JecsiTuyHasi ApoOb,
paIoHaIbHOE YHUCIIO,
npUOIHKEHHOE 3HAYCHUE

CB0060HO ONEPUPOBAThH
MTOHATHSIMH: 1IEJI0€ YUCIIO,
JICTUMOCTh YHCEII,
0OBIKHOBEHHAs IpOOB,
JecsITuYHasi APoOb,
palroHaILHOE YHCIIO,
npuOIMKEHHOE 3HAUCHNE

— CaoboaHo OIIepHPOBATH
MNOHITHUSIMH: HaTypallbHOE YHUCIIO,
MHOYKECTBO HATypaJIbHBIX YHUCEI,
1[eJI0€ YHCIIO, MHOXKECTBO IIEIIBIX
ymcenl, OOBIKHOBEHHAs JpOOb,
JecsITHYHas JpoOb, CMEIIaHHOe
YHCIIO0, PallMOHATBLHOE YHUCIIO,

JlocTmkeHue pe3yabTaToB pasjena
I1;

cBOOOJIHO OTIEPHPOBATH
YHCIIOBBIMU MHOKECTBAMU TIPH
pELICHUY 33/1ay;

NOHUMATH IPHYMHBI U OCHOBHBIE
UJIeV PacUIMPEHUS YHCIOBBIX
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4KCIIa, YacTh, 10JId,
OTHOILIEHHE, IIPOLIEHT,
MOBBIIICHUE U MIOHMKEHUE Ha
3aJIaHHO€ YUCJIO MPOIIEHTOB,
MacIrrao;

OTIepHpPOBATH Ha 0a30BOM YpOBHE
MOHATHUAMMU: JIOTapU(pM Uuncia,
TPUTOHOMETPUYECKAS
OKPYKHOCTb, I'pajlycHas Mepa
yria, BeJIMYMHa yria,
3aIaHHOTO TOYKOM Ha
TPUTOHOMETPUYECKON
OKPY>KHOCTH, CHHYC, KOCHHYC,
TaHT'€HC U KOTAaHT€HC YTJIOB,
MMEIOIINX MTPOU3BOIHHYIO
BEJIUYHHY;

BBITIOJIHATH apu(PMeTuyecKue
NEUCTBYUS C IEJBLIMU U
paloHaIbHBIMU YU CIIAMU;

BBITIOJIHATH HECJIOKHBIE
peoOpa3oBaHMs YUCIOBBIX
BBIPAKEHUH, cofepKaIInuX
CTETEeHU YHCell, IN00 KOPHU
13 guced, 0o Jorapudmsl
qHCell;

CpaBHHMBATh pallMOHATIbHbIC YK CIIa
MeXay co0oii;

OIICHUBATh U CPABHUBATH C
paloHaIbHBIMU YUCIIAMU
3HAYEHUS IEJIbIX CTEeTeHEeN
4yucell, KOpHEH HaTypajabHOU
CTETIEHH U3 YUCEII,
morapu(MOB YHCEI B TPOCTHIX

4HClia, YacTh, TOJIH,
OTHOILIEHUE, TTPOLICHT,
ITOBBIIICHHE U ITOHMKCHUE
Ha 33JJaHHOE YHCIIO
MPOIEHTOB, MaCIITAa0;

MPUBOAUTH MPUMEPHI YUCEIT C
3aJaHHBIMH CBOHCTBAMHU
JIEIIMMOCTH;

OTIEPUPOBATH MOHATHUIMH:
norapudm yuca,
TPUTOHOMETPUYECKAs
OKPY>XHOCTb, paJIuaHHas U
rpaaycHas Mepa yria,
BEJIMYMHA yTJIa, 3aJaHHOTO
TOYKOM Ha
TPUTOHOMETPUUECKOMN
OKPY>KHOCTH, CHHYC,
KOCHUHYC, TAHT€HC U
KOTaHT'€HC YTJIOB,
UMEIOIIHNX TPOU3BOJIHHYIO
BEJIMYMHY, YUCJIA € U TT;

BBITIOJTHATH apu(PMETHICCKUE
JEHCTBHUSI, COYETas] yCTHBIC
Y TIHCbMEHHBIC TTPUEMBI,
MIPUMEHSS TTPH
HEe00XOUMOCTH
BBIYMCIUTENbHEIE
YCTPOWCTBA;

HaXOJIUTh 3HAYCHHS KOPHS
HATypaJIbHOM CTETeHH,
CTEINEHU C PallMOHATIbHBIM
nokasaresiem, Jorapudma,
UCIIONB3Ysl PU

MHO>KECTBO palMOHAIBHBIX
YUCEJl, UPPALMUOHAIBHOE YHUCIIO,
KOpPEHb CTENICHU n,
JNEUCTBUTEIBLHOE 4H1CIIo,
MHO>XECTBO Ilef/iCTB HUTCIBbHBIX
qHCelI, reoMeTpuyeckas
HHTEpIpETalHsl  HATypalbHBIX,
OEIbIX, paHI/IOHaJ'II)HI)IX,

JEHCTBUTENILHBIX YHCEIT,
MOHUMATh U OOBSICHATH Pa3HUILY
MEXITY MO3UIIMOHHON u
HENO3UIIMOHHOU cUCTEMaMH
3aM1CH YHCETT,

MEPEBOUTh YHCIA W3 OJHOU
CUCTEMBI  3amucu  (CHUCTEMBI
CUMCIICHUS) B IPYT'YIO;
JIOKa3pIBaTh HM  HCIIOJB30BAaTh
MPU3HAKK JIETUMOCTH CYMMBI H
MIPOU3BEJICHUS] TIPH BBITIOJTHEHUH
BBIUMCIICHUH U PEIICHUH 3a/1a4;

BBIIIOJIHATDH OKPYTJICHUEC
palnOHaJIbHBIX n
HppalMOHAJIbHBIX YHCCII C
3aI[aHHOﬁ TOYHOCTBIO,
CpaBHHBATH ,Z[eﬁCTBI/ITCHBHBIe
quciia pasHibIMH CHOCO6aMI/I;
yrnopssA04uBaThb qucia,
3aIlIMCaHHBIC B BUIC

OOBIKHOBEHHOM U  JI€CATUYHOMN
npodu, uucna, 3alucaHHble C
HCII0JIb30BAHUEM

apu(METHYECKOTO KBaJpPaTHOIO
KOpHS, KOpHEeH cTerneHu OoJiblue

MHOECTB;

BJIaACTh OCHOBHBIMU ITIOHATUAMU

TCOpUHN ACIIMMOCTHU IIPU
pPCIICHUH CTAHAAPTHBIX 3aaa4

HMETh 0a30BBIC npeacTaBJICHUA O

MHOXKCCTBC KOMIIJICKCHBIX
YHCET;

CBOOOHO BBIMIOJIHSITH

TOKJIECTBEHHbBIE
npeoOpazoBaHus
TPUTOHOMETPHUUYECKHUX,
Jorapu(MUUECKUX, CTEIIEHHBIX
BBIPAKECHUI;

BIaIeTh hopmynoi GuHOMA

HrroToHa;

MIPUMEHSATH [IPU PEIICHUH 3a4a4

TEOpEMY O JTMHEHHOM
npencrasiaenun HOJL;

MPUMEHSTH [IPU PEIICHUU 3a/1a4

Kuraiickyto Teopemy 00
OCTaTKax;

IIPUMCEHATH IIPpU PEIICHUU 3a1a4

Manyto teopemy Pepma;

YMETH BBINIOJIHATH 3allMCh YHCJIa B

HOBHHHOHHOﬁ CUCTEME
CUMCJICHUA,

IMPUMCHATDL IIpU PCHICHUHA 3aaa4

TEOPETUKO-YHCIIOBBIC
(GYHKIHMH: YUCIIO U CyMMa
nenurenei, GyHkuio Diinepa;

MMPUMCHATH IIPpU PCHICHUU 3a1a4

LEMHbIE IpooH;

MNPUMCHATH IIPpU PCIICHUU

cIIydasx; HE00X0IMMOCTH 9. 33JJaYMHOTOUJIEHBI C
n300pakaTh TOUKAMHU Ha BBIYHUCIIUTEIIbHBIE ’ €ICTBUTENBHBIMU U LETBIMU
p . . . Haxoauts HOJl 1 HOK pa3HbmMu A H
YHCJIOBOU NPSAMOM LIENbIE U YCTPOMCTBA, K03 duineHTamu;
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palnoHaIbHbIE YHMCIIA;
n300paxaTh TOYKAMU HA
YHUCJIOBOU IPSMOM LENIbIE
CTENEHU YHUCEJl, KOPHU
HATypaJbHOW CTENECHU U3
qucell, JIorapu(Mbl YUCEI B
IIPOCTBIX CIIy4yasix;
BBITNIOJIHATH HECJIOKHBIE
npeoOpa3oBaHUs IENBIX U
JTPpOOHO-PAIIMOHATIBHBIX
OYKBEHHBIX BbIPaKEHUM;
BBIpaXkKaTh B IPOCTEUIINX
Cllydasix U3 paBeHCTBA OJHY
MIEPEMEHHYIO Yepe3 Apyrue;
BBIYHCIISATH B IPOCTHIX CIyYasiX
3HAYEHUS YUCIIOBBIX U
OYKBEHHBIX BbIPayKEHUH,
OCYILIECTBJISISl HEOOXO0JUMbIE
MTOJCTAaHOBKH U
npeoOpa3oBaHus;
n300paxaTh CXeMaTHYECKU YroJl,
BEJINYMHA KOTOPOTO
BbIpaK€Ha B Ipajycax;
OLICHUBATh 3HAKU CHUHYCA,
KOCHHYCa, TAHT€HCAa,
KOTAHI€HCAa KOHKPETHBIX
YIJIOB.

B noBcemHeBHOM )XU3HU U TTPU
W3YYEHUU JPYTUX Y4eOHBIX
MPEIMETOB:

BBINOJIHATH BBIYMCIICHUS TIPU
pELIEeHNH 3a/1a4
MPAKTUYECKOTO XapaKTepa;

BBIMNOJIHATH TPAKTUYECKUE
pacyeThl ¢ UCNOJIb30BAHUEM

OJb30BaTHCI OLIEHKOU U

IIPUKUAJIKOU ITpU
IIPAaKTUYECKUX PACUETax;

IMPOBOAMTD IO U3BCCTHBIM

dbopMynam U paBUiIaM
npeoOpazoBaHUs
OYKBEHHBIX BBIPAKCHHH,
BKJTIOYAIOIINX CTEIICHH,
KOPHH, JorapudMsl 1
TPUTOHOMETPHUYECKHE

byHKIUY;

HaXoaUTh 3HAYCHUA YHUCIOBBIX

1 OYKBEHHBIX BBIPaKEHUH,
OCYIIIECTBIISS
HEO00XO0INMBIE
MOJICTAHOBKHU U
npeoOpa3oBaHus;
M300pakaTh CXEMaTUUYECKU
yroJl, BEMYMHA KOTOPOTO
BBIpA)KCHA B Tpajycax MU
panuaHax;

UCIIO0JIb30BATh npu
pelleHun 3a/1a4 TaOIUIHbIE
3HAYCHUS

TPUTOHOMETPUIECKUX
byHKIMA yTIoB;
BBITIOJTHATH epeBo
BEJINYMHBI yria u3
paauaHHON MepBI B

I'pagyCHYIO U 00paTHO.

B noBcenHeBHON XKU3HU U npu

U3yYCHHUH JPYTUX y4eOHBIX
IPEIMETOB:

BBINIOJIHATD IEHCTBHS C

YU CJIOBBIMHA JTAHHBIMU ITPU

crocob0amMy W HCIOJIB30BaTh HX
IIpU PELLICHUH 33]1aY;

BBITIOJTHATh ~ BBIYMCIICHUS U
npeoOpa3oBaHusl  BBIPAKECHHIA,
COIEpKaUIMX  JICCTBUTEIbHBIE
yuciaa, B TOM YHCIE KOPHH
HaTypaJbHBIX CTEIICHEH;

BBITIOJIHATH CTaHJApTHEBIC
TOXKICCTBCHHBIC

npeoOpazoBaHUs
TPUTOHOMETPUYECKUX,

Jorapu(MHUYECKNX, CTETICHHBIX,
HMppalMOHAIIbHBIX BBIPAKEHUM.

B noBcenHeBHOM KW3HU U NTPU

W3Y4YEHUU JAPYTUX MPEIMETOB:

BBITIOJTHSATD u OOBSCHATH
CpaBHEHHE pe3yabTaToB
BBIUMCIICHUN  MpU  pelIeHuu
NPAKTHYECKUX 3aJa4, B TOM
quclie IpUOIMKEHHBIX

BBIUMCIICHUH, UCMOJb3ys pa3HbIC
CIOCOOBI CPaBHEHHIA;

3al1iuChiBaTh, CpaBHUBATD,
OKPYIIATH  YHCJIOBBIC JAHHBIC
pEajIbHbIX BCINYHNH C

HCIIOJIb30OBAHUEM PA3HBIX CHUCTEM
HU3MCPCHHU,

COCTAaBJIATH U OLICHHUBATL Pa3HbIMH

CII0CO0aMHM YHCIOBBIE
BBIPKCHUS TIPU PEIICHUH
NPaKTUYECKUX 3324 U 3a/1a4 U3
JPYTrUX y4eOHBIX MPEIMETOB

BJIA/IETh MOHATUSAMU IIPUBOAUMBII
Y HENPUBOAUMBINA MHOTOUJIEH U
MPUMEHSTH UX MIPH PEIICHUH
3ajad;

IPUMEHSTDH [IPU PELIEHUHU 3a]1a4
OCHOBHYIO TEOpEMY alreopsl;

IPUMEHSTDH [IPU PELIEHUHU 3a]1a4
npocreimme pyHKIuu
KOMIUIEKCHOM ITEPEMEHHOMN KaK
reoMeTpUYecKre
npeoOpazoBaHUs
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pH HEOOXOIUMOCTH
CIPAaBOYHBIX MATEPHAIIOB H
BBIYHCITUTEIIBHBIX YCTPOUCTB;

COOTHOCHTH PEaIbHbIC BETUYMHBI,
XapaKTEPUCTHKH OOHEKTOB
OKPYKAOIIIET0 MHUpPa C X
KOHKPETHBIMU YHCIIOBBIMU
3HAYCHUSMU;

MCII0JIE30BATh METOIBI
OKPYTJICHUS, TIPUOIIMKCHISI |
MIPUKUIKYI TIPU PEIICHUN
MPAKTHYECKUX 33124
MOBCEAHEBHOM KU3HU

pelieHnu 3a1a4y
MIPaKTUYECKOIO XapaKTepa
Y 3a/1a4 U3 Pa3IudHbIX
o0Onacreil 3HaHMH,
UCTIOJIB3YSI TIPU
HEO0OXOUMOCTH
CIIPaBOYHBIC MATEPHUATIBI U
BBIYHCITUTEIILHBIC
YCTPOMCTBA;

OIICHUBATh, CPABHUBATH U
UCIIOJIL30BATh TIPH
PEIICHUH TTPAKTHYCCKUX
3a/1a4 YMCJIOBBIC 3HAUCHHUSI
pEATbHBIX BEJTUYHH,
KOHKPETHBIC YHCIIOBBIC
XapaKTEPUCTHKNA OOBEKTOB
OKPY’>KaIoIllero Mupa

YpaBHe
HUA U
HepaBeH
cTBa

Pemate nuHeliHbIe ypaBHEHHS U
HEPaBCHCTBA, KBaJIpaTHbBIC
YpaBHCHHS,

peuiarh jJorapuGMHUISCKUe
ypaBHeHus Buaa loga (bX + C)
= d u mpocretimue
HepaBeHCTBa Braa logax<d;

pelIaTh nokasarejabHble
ypaBHEHHS, BUIA ab**e=d
(re d MOYKHO TIPEJICTABUTH B
BHJIE CTEIIEHH C OCHOBAHHUEM
a) M IPOCTEHIIIME HEPABCHCTBA
Buga a*<d (rzme d MokHO
MIPEJICTaBUTh B BUJIE CTETICHU
C OCHOBAaHHEM a);.

MIPUBOJIUTH HECKOJIBKO MPUMEPOB
KOpHEHU ITPOCTEUIIIEro
TPUTOHOMETPUIECKOTO
ypaBHEHUS BHUJA: SINX = a, COS

—  Pemartb palMoOHabHBIE,
MoKa3aTelbHbIE u
JorapuMuIecKre
ypaBHEHHUS U HEPaBEHCTBA,
MpOCTEUIINE
UppalMoHaIbHbIE u
TPUTOHOMETPHUUECKUE

YpaBHCHH, HEPABCHCTBA U
HUX CUCTCMBI,

HCIIOJIb30BaThb MCTO/IbI
peLICHUA ypaBHeHHﬁZ
IIPUBCACHUC K BUY
(IIPOU3BCACHUC PABHO
HYJIKO» UJIN «9aCTHOC
paBHO HYJIIO», 3aMCHaA
IMEPEMCHHBIX;

HCIIOJIb30BaTh MCTO
HWHTCPBAJIOB JJIs1 pCIICHUSA
HCPABCHCTB;,

CBo6oHO OTIEPUPOBATH
TOHSATHUSIMH: ypaBHEHHUE,
HEPaBEHCTBO, paBHOCHIILHBIC
ypaBHEHHS ¥  HEPaBEHCTBA,
ypaBHEHHE, SIBIISTFOIIICECST

CJICICTBHEM JPYrOro ypaBHEHUS,
ypaBHEHUs, PAaBHOCHWIbHBIC Ha
MHOECTBE, PaBHOCUJIbHBIE
npeoOpa3oBaHus ypaBHEHUII;

peliaTh pa3Hble BUAbI ypaBHEHHI
Y HEPaBEHCTB M UX CUCTEM, B TOM
YHUCJie HEKOTOpPbIE€ YpaBHEHUS 3-11

u 4-ii  cremeHeil, apoOHO-
panuoHaIbHbIE u
UppalroHaIbHbIC;

OBJIAZICTh OCHOBHBIMU THIIaMU
NOKa3aTebHbIX,
JorapupMHUUECKuX,

HppanMOHaJIbHBIX, CTCIICHHBIX

JlocTikeHue pe3ybTaToB paszena

I,

CBOOOJIHO ONpENesATh THI |
BBIOMpATh  METOJ  PEIICHHS
IIOKa3aTCIbHBIX nu
Jorapu(MHUYECKUX ypaBHEHHI
u HEPaBCHCTB,
HWppalMOHAJIbHBIX YPaBHEHUN U
HCPABCHCTB,
TPUTOHOMCECTPHUYCCKHUX
ypaBHeHI/Iﬁ H HCPABCHCTB, HX
CHCTEM,

CBOOOJIHO  pemiaTb  CHUCTEMBI
JIMHEUHBIX YPaBHEHUMN;
peuiaTtb OCHOBHBIE THUIIBI

YpPaBHEHHHI M HEPABEHCTB C
napameTpamy;

IPUMEHSTH NP PEIIeHUH 3a/1a4
HEPABEHCTBA Kommn —
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X =a,tgx =a,ctgx=a, raca—
Ta0JINYHOE 3HAYECHHUE
COOTBETCTBYIOILIEH
TPUTOHOMETPUYECKON

byHKINH.

B noBcenHEeBHOM )XU3HU U IIPH
W3Y4YEHUU JPYTUX MPEAMETOB:

—  COCTaBIIATh u pemiaTth
YpaBHEHUS u CHUCTEMBI
YPAaBHEHUH TIPU  PEIICHUH
HECJIOKHBIX  MPAKTHYECKHUX
3a1a4

UCII0JIb30BAaTh
rpaduueckuii MeTon I
IpUOIMIKEHHOTO  pEIIeHUs
YPaBHEHUH U HEPABEHCTB;
n300paxkarhb Ha
TPUTOHOMETPUYECKOMN
OKPYKHOCTH  MHOXECTBO
peueHui MIPOCTEUIINX
TPUTOHOMETPUUECKUX
YpaBHEHUH U HEPABEHCTB;
BBITIOJTHATH OTOOp KOpHEH
YpaBHEHUH WA PEHICHUMN

HEPABEHCTB B
COOTBETCTBUU c
JOTIOJTHATEIbHBIMHU
YCIIOBUSIMU u
OIPaHUYCHUSAMU.

B noBcenHeBHOM KU3HU U NIPU

U3YYEHUU APYTUX y4eOHBIX

IPEIMETOB:

COCTaBIATH M  pemarb
ypaBHEHHUS, CHCTEMBI
yYpaBHEHHI W HEPaBEHCTBA
Opd  pelleHHH  3aj1ad
JIPYrux y4eOHBIX
IPE/IMETOB;

UCTIOJIb30BATh YPAaBHEHUS U
HEpaBEeHCTBA TSt
HOCTPOEHHUS u
UCCIIeI0BaHMS
IIPOCTEUILNX

MaTeMaTUUYECKUX MOJenei
PCAIbHBIX CI/ITyaI_[I/Iﬁ U1
IMPUKIAIHBIX 3a71a4,

YMCThL HMHTCPIIPECTUPOBATH

YpPaBHEHUH W HEPABEHCTB U
CTaHJAPTHBIMM  METOJAMU  HUX
peleHni U NPUMEHATh HUX IIPU
peleHnn 3a1ay;

NpUMEHATh Teopemy besy k
PELIECHUIO YPaBHEHUN;
IIPUMEHATh Teopemy Buera i
peuieHuss HEKOTOPBIX YPaBHEHMI
CTEIECHU BBIIIE BTOPOH;

MNoHUMaTb CMBICIT TEOpPEM O
PAaBHOCHUJIBHBIX n
HEPAaBHOCUJIIbHBIX

npeoOpa3oBaHUSAX YpaBHEHUU U
YMETh UX JI0Ka3bIBATh;

BIIQJICTh METOJaMHU  PEIICHUS
YpaBHEHUH, HEPABEHCTB U MX
CUCTEM, YMETb BbIOMpAaThb METO]
pemieHuss 1 00OCHOBBIBATH CBOM
BBIOOD);

HCII0JIb30BaTh METO]I HUHTEPBAJIOB
JUIS pEelICHUs] HEPaBEHCTB, B TOM
yHclie JpOoOHO-PAllMOHANIBHBIX U

BKJIIOYAIOIINX B cebs
UPpALMOHANIEHBIEC BEIPAYKEHUS;
pemiarb anredpanveckue

YpaBHCHHSI M HEPABEHCTBA M MX
CHCTEMBI c napameTpamu
anreOpanveckuM U rpapuyecKuM
METOJIAMU;

BIQJIeTh  Pa3HbIMU  METOJaMH
JOKa3aTeNbCTBA HEPABEHCTB;
pemath ypaBHEHHS B IENBIX
YHclnax;
n300paxarthb
MJIOCKOCTH,

MHOXXECTBA Ha
3aaaBacMBbIC

bynsxosckoro, bepnyiu;
UMETh IIPEJICTABICHUE 0
HEpPaBEHCTBaX MEXKIY
CPEIHUMH CTEIIEHHBIMHU
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IIOJIY4CHHBIN IIPU PELICHUU

YpaBHEHUS,
nin CHCTEMbI
OILICHUBATH
npaBaomo00ue
KOHTCKCTEC

HEpaBEHCTBA
pe3ynbTart,

€ro
B

3aJITaHHOU

pealbHON CUTyaluuu WU

MPUKIIAJHON 3a/1a4u

YPaBHEHUSIMU, HEPABEHCTBAMHU U
UX CUCTEMAMU;

— ¢B0OOOJIHO
TOKJIECTBEHHbBIE
npeoOpa3oBaHus IpPH PELIECHUU
YpPaBHEHUH U CUCTEM YPaBHEHHI

HCIIOJIB30BATh

B noBceaHEeBHOM )KU3HU U IIPH
W3Y4YEHUU JAPYTUX IPEIMETOB:

— COCTaBJIATHb n peuiaTtb
YpaBHCHMA, HCpaBCHCTBA, ux
CUCTEMBlI IIpU PCHICHUW 3aJad

JIPYTUX y4eOHBIX MTPEIMETOB;

— BBIIIOJHATH OLICHKY
paBaoNoIo0Us  pe3ysbTaToB,
[OJIy4JaeMBIX  IIpU  pELIEHUU
pa3IMYHBIX YpaBHEHHH,

HEPAaBEHCTB U HUX CHUCTEM IpHU
pelieHny 3a7a4d Ipyrux yueOHbIX
PEIMETOB;

— COCTaBJISTh U peuiaTh ypaBHEHUS
U HEpaBeHCTBA C MapaMeTpamu
OpU peHleHUH 3aJad  JAPYrux
y4eOHBIX MPEAMETOB;

—  COCTaBJIATh ypaBHEHHUE,
HEPABEHCTBO WJIM HUX CHCTEMY,
OTIMCHIBAIOIIUE pealbHyI0
CUTYallMI0O WU  TPUKIATHYIO
3a/auy, UHTEPIPETHPOBATH
MOJIy4YeHHBIC PE3YIbTATHI;

—  HCHOJIb30BaTh IpOrpaMMHBIE
cpencTaa npu pelieHnn
OTJIEIbHBIX KJIACCOB YypaBHEHHM
U HEPaBEHCTB

‘ DyHKUUH

OnepupoBaTh Ha 6a30BOM YPOBHE

OHepI/IpOBaTL IOHATHUSAMMU

Brnaners noHATHSAMU: 3aBUCHMOCTD

I[OCTI/I)KCHI/IC PE3YJIbTATOB pa3jaciia

14




MOHATUSMU: 3aBUCUMOCTD
BEIMYUH, QYHKIHSA, QpTYMEHT
U 3HaYeHUe PyHKIUH,
00JacTh ONPEICIICHUS U
MHOYECTBO 3HAYECHUN
¢bynkuuu, rpaduk
3aBUCUMOCTH, rpaduk
GbyHKIMY, HYTU QYHKIUH,
MIPOMEKYTKH
3HAKOIMOCTOSIHCTBA,
BO3pAacTaHHUE Ha YHUCIIOBOM
MIPOMEXYTKe, yObIBaHHE HA
YHCIIOBOM IPOMEKYTKE,
HauOoJIbIlIee U HAaMEHbIIee
3HaYeHHe PYHKIHUU Ha
YHICIIOBOM IPOMEKYTKE,
nepuoandeckas QyHKIINS,
HEepUOJI;

OTIepHPOBATH Ha Ha30BOM YpOBHE

MOHATUSAMHU: TIpSIMAst U
oOpatHas
MPONOPIIHOHAIEHOCTh
JMHEWHAas!, KBaIpaTUIHAs,
norapupMuIecKas u
nokaszaTesbHas QyHKIHH,
TPUTOHOMETPHUYECKHE

GbyHKINH;

pacrno3HaBaTh rpaQuKu

AIIEMEHTAPHBIX (PYHKINHA:
psIMOM M 0OpaTHOM
MIPONOPLMOHATIBHOCTH,
JINHENHOM, KBaJpaTUYHOM,
JorapupMUIecKon U
NoKa3aTeNbHON (QYHKIHH,
TPUTOHOMETPUUYECKUX

(b yHKIHIA;

3aBHCHUMOCTH BEJINYHH,
(byHKIUS, apryMEHT U
3Ha4YeHUE PYHKIUH,
00acTh onpeeneHus u
MHOECTBO 3HaYEHUH
bynkIMm, rpaduk
3aBHCHUMOCTH, Ipaduk
(GyHKUMH, HYIU QYHKIHH,
POMEXYTKA
3HAKOMOCTOSIHCTBA,
BO3pacTaHME Ha YUCIIOBOM
MIPOMEXYTKE, yObIBAaHUE HA
YHCIIOBOM MPOMEKYTKE,
HauOoJblIee U
HauMeHblIIee 3HaUeHUE
(GyHKIMM Ha YUCIIOBOM
IIPOMEKYTKE,
nepuoanyueckasi QyHKIUs,
IIEpUOJI, YUeTHAs U HEUEeTHas
byHKIUY;

OIEPUPOBATH MOHATHAMHU:
npsMasi 1 oopaTHas
IPONOPLHUOHAIBHOCTD,
JUHENHas1, KBaJlpaTU4Hasl,
JorapupmuyecKas u
nokasaresnabHas (yHKINH,

TPUTOHOMETPHUCCKUE
byHKIMH;

—  OIpeaessaTh 3HAYEHHUE
GYHKIMM 10  3HAYCHUIO
apryMeHTa MpH Pa3IunIHbIX
criocodax 3alaHus
byHKIHH;

— CTpOUTH rpaduKu

U3yUYCHHBIX (YHKINHL;
OIMCBIBATH MO TpaduKy U B

BEJIMYMH, QYHKIUS, apTYMEHT U
3HaueHue QyHKIHMH, 00JIacTh
OTIpE/ICIICHUSI 1 MHOKECTBO
3HaYeHUN QYHKIUH, rpaduk
3aBHCUMOCTH, rpaduK HyHKIHH,
HyH (QYHKIHH, TPOMEKYTKH
3HAKOIOCTOSTHCTBA, BO3PACTaHHE
Ha YUCIIOBOM IPOMEXKYTKE,
yObIBaHUE HA YUCIOBOM
IPOMEXYTKE, Haubobllee U
HaMMEHbIIIee 3HaUeHUE (PYHKIIHH
Ha YUCIIOBOM IPOMEXKYTKE,
nepuoanyueckas QyHKus,
NIepUOJI, YeTHAS U HEUEeTHAs
(GYHKIIUH; YMETh TPUMEHSTh 3TH
TIOHATHS TIPU PEIICHUH 3a]1a4;

BJIQ/IETh MOHATHEM CTEIICHHAs
GYHKIUSA; CTPOUTH €€ Tpaduk 1
YMETb IPUMEHSThH CBOMCTBA
CTENEeHHON (QYHKITUU MTPU
pelIeHNH 3a/1aY;

BJIQ/IETh MOHATHIMHU [MOKa3aTeIbHas
(b yHKIMS, SKCIIOHEHTA; CTPOUTH
uX rpauku ¥ yMeTb NPUMEHSATh
CBOMCTBA MOKA3aTEIbHOU
GbyHKIMM IPU pEeLISHUH 3a/1a4;

BJIQ/IETh MOHATHEM
norapudmuueckas QyHKIuUS;
CTPOUTH €€ rpaduk U yMeTh
MPUMEHSTH CBOMCTBA
JorapupmMuuecKkoi GyHKIUU TpU
pelLlIeHUH 3aJ1ay;

BJIAJICTh MOHATUAMHU
TPUTOHOMETpUUYECKHE (DYHKIINU;
CTPOUTH UX T'papUKH U YyMETh
IPUMEHSTH CBOMCTBA

I;

BJIAJICTh IIOHATUEM aCUMIITOTHI U
YMETb €T0 MPUMEHSTH NpU
pelIeHuy 3a/1ay;

IPUMEHSTh METO/Ibl PELICHUS
MPOCTEUIINX
nuddepeHnanTbHbIX
YpaBHEHUH MIEPBOTO U BTOPOIO
MOPSAAKOB
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COOTHOCHTB TpauKH
AIIEMEHTAPHBIX (QYHKIUI:
psiMOi U oOpaTHOM
MIPONOPLIMOHAIBHOCTH,
JINHEMHOM, KBaJpaTUYHOM,
Jorapu(pMUIECKON U
MI0Ka3aTeabHON (DYHKIMM,
TPUTOHOMETPHUYECKHUX
¢byHKIM ¢ popmynamu,
KOTOPBIMH OHU 33/1aHBbI;

HaXOJUTb MO TpaduKy
MpUOIMKEHHO 3HAUCHUS
(GYHKIIMU B 33JaHHBIX TOYKaX;

OTpeeNaTh Mo rpaduKy cBOICTBa
GbyHKIMM (HYIH, TPOMEXYTKU
3HAKOIMOCTOSIHCTBA,
IIPOMEKYTKA MOHOTOHHOCTH,
HauOoJIbIINE U HAUMEHbILINE
3HAYCHHMS U T.I1.);

CTPOUTH 3CKH3 Tpaduka GyHKIINH,
YAOBJIETBOPSIIOIIEH
IIPUBEJICHHOMY Ha0Opy
yCI0BHH (IPOMEXYTKH
BO3pacTaHus / yObIBaHUS,
3Ha4YeHue QyHKIUH B
3aJJaHHOH TOYKE, TOUKH
KCTPEMYMOB H T.J.).

B noBcemHeBHOM )XU3HU U TTPU
W3YYEHUU JPYTUX MPEAMETOB:

OTIpeeNATh N0 Tpadukam
CBOMCTBA peabHbIX
MPOLIECCOB U 3aBUCUMOCTEMN
(HamOOJIBIITNE M HAMMEHBIITHE
3HAYEHUsI, IPOMEKYTKHU
BO3paCTaHUsI U yOBIBAHMUSI,

IIPOCTEUIINX CIIy4astX 110
dbopMyne moBeneHuE 1
CBOWCTBA (QYHKIIHIA,
HaXOJUTh 10 TpaduKy
(GyHKIIMN HanOOJIbIINE U
HaMMEHBIINE 3HAYCHUS;

CTPOUTH 3CKH3 Tpaduka

yHKIMH,
YAOBJIETBOPSIOIIEH
MpPUBEJICHHOMY Habopy
yCIOBUM (IIPOMEXKYTKH
BO3pacTaHus/yObIBaHNUS,
3HaueHue PyHKIINU B
3aJJaHHOM TOUYKE, TOUKHU
9KCTPEMYMOB, aCUMIITOTHI,

HyIU QYHKIUH U T.1.);

peliaTh ypaBHEHUs,

MPOCTEUIIINE CUCTEMBI
YpaBHEHUH, UCTIOJB3YS
CBOMCTBA (PYHKIIMH M MX
rpaduKoB.

B noBcenHeBHOM KU3HU U NIPU

U3YYEHUU APYTrUuX y4eOHBIX
PEeIMETOB:

OTpeNenaTy Mo rpadukam
U HCIONb30BaThb  JUIA

pelieHus MPUKIaTHBIX
3a7a4 CBOMCTBA peajbHBIX
MPOIECCOB u
3aBUCHMOCTEN

(HaunbonpiIue u
HAaNMECHBIIIHIEC 3HAYCHUS,

IPOMEXYTKH BO3pPACTaHUSA
U yObBaHus  (pyHKIMH,
IPOMEXYTKU

TPUTOHOMETPHUCCKUX (PYHKIIHIA
IIPU pELICHUN 3ajiay;

BJIAJIETh MOHITHEM OOpaTHAas
(GYHKIHS; TIPUMEHSTB 3TO
HOHSTHE MIPU PEILIEHUH 3ajay;

MPUMCHSITH ITPU PEIICHUN 33149
CBOWCTBA (DYHKIIHIA: YETHOCTb,
NEPUOUYHOCTbD,
OTPaHUYEHHOCTb;

MPUMEHSITH ITPU PEIICHUN 3319
npeoOpazoBaHus rpaduKoB
byHKIUI;

BIIQJICTh TIOHATUSMU YUCIIOBAS
MOCJIEZIOBATEIHHOCTD,
apudMeTnyecKas u
reoMeTpHryIecKas MPorpeccus;

MPUMEHSITH [IPU PEIICHUH 3a]1a4
CBOICTBA U MPHU3HAKU
apuMeTUIECKON U
reOMETPUYECKON TPOTrPECCHil.

B noBcenHeBHOM KU3HU U TIPU
U3YYEHUU APYTruX yaeOHBIX
PEeIMETOB:

— ompenensaTh 1Mo rpapukam u

UCTOJIB30BaTh  JUISL  PEHICHUS
NPUKIAJHBIX 3aJa4  CBOWCTBA
peabHBIX IPOIIECCOB u
3aBUCUMOCTEH (HauOoNbIIHE U
HaMMCHBIIIHE 3HAYCHUS,
NPOMEKYTKA  BO3pAcCTaHusi U
yObIBaHUS GbyHKIHH,

IIPOMEXYTKH 3HAKOIIOCTOSHCTBA,
aCUMIITOTBI, TOYKHM Ieperuoa,
NEPUOJ U T.IL.);

— HHTEpPHpPETUPOBATH CBOMCTBA B
KOHTEKCTE KOHKPETHOM
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MIPOMEKYTKH
3HAKOTIOCTOSIHCTBA U T.I1.);

WHTEPIPETUPOBATH CBOMCTBA B
KOHTEKCTE KOHKPETHOMN
MPAaKTUYECKOUN CUTYyaIUU

3HAKOITOCTOSIHCTBA,

ACHUMIITOTHI, nepuon u
T.IL.);
— HHTEPIPETUPOBATH

CBOWMCTBA B  KOHTEKCTE
KOHKPETHON NPAKTUYECKON
CUTYaIuH;

— ompeaensTh Mo rpapukam
IpoCTeNIne
XapaKTePUCTUKHU
NIEPUOIUYECKHUX MPOLECCOB
B OHOJOTMH, DSKOHOMHKE,
MY3bIKE, PaJUOCBSI3H U Jp.
(ammuutyna, mnepuoa
T.1.)

[IPAKTUYECKOU CUTYALIUH;.

OTIpENIENIATh 1O TpaduKam

IIPOCTENIINE XapaAKTEPUCTUKU
NEPUOUYECKUX IPOLIECCOB B
OMOJIOTHH, S)KOHOMHUKE, MY3bIKE,
pPaaMoCBsI3U U Jp. (aMIUIUTY/a,
NEepUOJ U T.I1.)

jeMeH
ThbI
MaTeMaT
Hue
CKOI'o
aHaJIN3a

OmnepupoBaTh Ha 6a30BOM YpOBHE

MOHATHSIMU: TIPOU3BOIHAS
(yHKIIUM B TOUKE,
KacatelbHasl K Tpaduky
(yHKIIUA, TPOU3BOTHAS
byHKINH;

OTIPEIeIIATh 3HaYCHHE
MIPOU3BOIHOM (PyHKIIUU B
TOYKE 10 N300paKEHUIO
KacaTeJbHOU K Irpaduky,
MIPOBEJICHHOM B 3TON TOUKE;

peliaTh HEeCIOoXKHbIE 3a7aud Ha
MIPUMEHEHHE CBA3H MEKITY
MIPOMEXKYTKaMU
MOHOTOHHOCTH U TOYKaMH
JKCTpeMyMa (QYHKIUH, C
OJIHOU CTOPOHBI, U
IPOMEKYTKaMHU
3HAKOMOCTOSIHCTBA U HYJISAMHU
MIPOU3BOIHOM ATON PYHKIMH
— C Ipyromu.

OnepupoBaTh NOHATHIMU:
npou3BoHas (HYHKIIUU B
TOUKe, KacaTelabHas K
rpaduky GyHKINH,
npou3BOHAs (DYHKITUU;

BBIYUCIISTH MPOU3BOIHYIO
OJIHOYJIEHA, MHOTOYJICHA,
KBaJIPaTHOTO KOPHSI,
MPOU3BOHYIO CYMMBI

byHKIUI;

—  BBIYHCIIATH  IPOU3BOIHBIC
JJIEMEHTAPHBIX (QYHKIUN U
ux KOMOMHAIINH,
UCTIOJIB3YS CIPaBOYHBIC
MaTepuabl;

— HCCIIeIOBaTh B
MPOCTEHIIINX clydasx
byHKIMH Ha
MOHOTOHHOCTh, HAaXOIHUTh
HauOOJIBIIINE H
HauMEHBIINE 3HAYCHUS

Biagers mousteM 0ECKOHEYHO

yObIBaroI1asi reoMeTpudecKas
IIpoOrpeccusi U yMeTh MPUMEHSATh
€ro IpH pelleHuH 3ajay;

IMPUMCEHATH IJI pCHICHUA 3a1a4

TEOPHUIO MPEIETIOB;

BJIaJCTh IOHATHUAMU OECKOHEYHO

0ombIIKe U OSCKOHEYHO Majkle
YHCJIOBBIE MTOCIIEI0BATEILHOCTH
U YMETh CpaBHHBATh OCCKOHEUHO
0obIIKE U OECKOHEYHO Majble
[IOCJIEI0BATEILHOCTH;

BJIAACTDb IIOHATHUAMU: ITPOU3BOJHAA

(GYHKIIUHM B TOYKE, TPOU3BOTHAS
dyHKImMH;

BBIYHCIIATH MPOU3BOIHBIE
AJIEMEHTAPHBIX (YHKIMHA W HX
KOMOMHAIIHIL;

HCCIICI0OBATh byHKIIUN Ha
MOHOTOHHOCTH ¥ 9KCTPEMYMBI;
CTPOUTH I'pa)MKu U MIPUMEHSTH K

Hoctmxenue pe3ynbTaToOB
pazaena II;

CcBOOOIHO BJIAJIETh
CTaHJIAPTHBIM armapaTom
MaTeMaTUYECKOro aHajan3a It
BBIYHCJICHUS MIPOM3BOHBIX

(YHKIIMM OJTHOM MEPEMEHHOM;

CBOOOJHO TMPUMEHSTH amnmapar
MaTEeMaTHUYeCKOro aHaiu3a s
uccienoBaHuss  QyHKUUH U
MOCTPOCHUS TpaUKOB, B TOM

YHUCJIC HCCIICI0OBaHUA Ha
BBIITYKJIOCTbD,
OIICpHUPOBATH IIOHATHEM

nepBooOpa3Hoil QyHKIWU IS
peLIeHus 3a1ay;

OBJIAJICTh OCHOBHBIMH
CBEJICHHSIMH 00  HWHTerpaie
Hrrotona—Jleiibunma ©u  ero
MPOCTEUILINX TPUMEHEHUSAX;
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B noBcenHEBHOM )XU3HU U IIPU
W3YYEHUHU JPYTUX NPEAMETOB:

MOJIb3YSCh TpaduKaMu,
CpaBHMBaTh CKOPOCTHU
BO3pacTaHus (pocra,
TIOBBIIICHUS, YBETUYCHUS
T.I1.) WJIK CKOPOCTH YOBIBaHUS
(mageHusi, CHIDKCHUS,
YMEHBIICHHS U T.II.) BEJTHINH
B peaJIbHBIX IIpoleccax;

COOTHOCHUTH TpauKU peasibHbIX
MPOLECCOB M 3aBUCUMOCTEM C
WX OTICAaHUSIMH,
BKJIIOUAIOLITUMU

byHKIHIA, CTPOUTH
rpaguK MHOTOWICHOB |
MPOCTEUIINX

panMoOHaIBHBIX (YHKIIUH C
UCTIOJIb30BaHUEM arapara
MaTeMaTHYeCKOTO aHAJIH3A.

B moBceHEBHOM KU3HU U TIPU
U3YYCHUU JAPYTUX YIeOHBIX
PEIMETOB:

penIaTh MPUKJIAIHbIC 3a1a9H
n3 6uonoruu, GU3NKH,
XUMHH, SKOHOMHKHU U
JPYTUX TPEMETOB,
CBSI3aHHEBIE C

pELIeHHIO 3334, B TOM YHUCIE C
apaMeTpoM;

— BJIAJCTh IOHSATHEM KacaTelbHas
K Tpapuky (QYHKIUHM HU yMETh
OPUMEHSTh €ro IMpU pPELIECHUU
3ajay;

— BJIQJIETH HOHSATHSMH
nepBooOpazHas (byHKIMS,
OIIPENIEIICHHBIN UHTETPA;

— TOpuMeHATh Teopemy HproToHa—
JleiiOHnIIa M ee CIEeACTBUS IA
pelieHus 3a1ad.

B noBceaHeBHOM )KU3HU U IIPH
M3YYEHUU APYTrUuX y4eOHBIX

— OIepUpoBaTb B CTaHAAPTHBIX
CUTYaLUAX IIPOU3BOIHBIMU
BBICIIIUX MOPSI/IKOB;

—  yMeTh IPUMEHSITh npu
peleHny  3aJa4  CBOMCTBaA
HENPEPBIBHBIX (PYHKLNI;

—  yMeTh IPUMEHSITh
pelieHnyn  3aaa4
Beiiepmrpacca;

—  yMeTh BBITIOJIHATh
NpUOIMKEHHbIE  BBIYMCIICHUS
(MeToapl pemnieHusl ypaBHEHUH,
BBIUMCIICHUSI  OMPEJIEIIEHHOTO
UHTErpania);

— yMETb IPHUMEHSTh NMPUIOKEHHE

npu
TEOPEMBI

XapaKTePHCTHKH CKOPOCTH HCCIeIOBaHUEM IIPEIMETOB: NPOM3BOIHOI ¥ OTPEIENEHHOTO
n3MeHeHus (OBICTPBINA POCT, XapaKTEePUCTHK PEANbHBIX | _  peyary, mpuKIaiHble 3aiad U3 WHTerpana K pENIeHHIO 3ajad
IJIaBHOE MOHMKEHUE U T.11.); MPOLIECCOB, HAX0XKACHUEM OuosOTMH,  (U3MKH,  XHUMHH, CCTECTRO3ZHAHMS:

HCIIOJIb30BaTh IpauKu peaTbHBIX HauOOJIBIINX U } S KOHOMIKH - ADYTHX | — BuajeTh TOHATHAMH BTODAs

MIPOLIECCOB JJISl PELICHUS HAaUMEHBIINX 3HAYECHUH, IPE/IMETOB, CBS3AHHBIE c MPOM3BO/THAS, BBITTYKITOCT
HECJIOKHBIX MPUKIIAJTHBIX CKOPOCTH M YCKOPEHUS U HCCIEZIOBAHNEM  XapaKTEPHUCTHK rpaduka GYHKIHH W yMeTh
3a/1a4, B TOM YHUCIIE OTpeensis T.IL.; IPOLIECCOB; HCCMenoBaTh  (BYHKIHMIO  Ha
1o rpaduKy CKOPOCTH X0za MHTCPIPETHPOBATD —  MHTEPIIPETUPOBATH IMOJYYEHHbIE BBIIYKJIOCTh
mpoiecca MOJIy4YEHHBIE PE3YIbTAThI PE3YIBTATHI

Craru OnepuposaTk Ha 6a30BOM ypoBHE | — HMmers mnpencrasiaenue o | OnepupoBaTh OCHOBHBIMU JoctixeHne pe3yabTaToB pasjiena

CTHKA U OCHOBHBIMH OIUCATEIbHBIMH JIMCKPETHBIX u OIMCATEIbHBIMU Il;

Teopus XapaKTepUCTUKAMHU HENPEPHIBHBIX  CIIyYalHbIX XapaKTepUCTUKAMH YHCIOBOTO UMETh MPEJICTaBICHUE O

BEpOSIT YHICIIOBOTO Habopa: cpeaHee BEJIMYMHAX u Ha0opa, MOHATHEM IeHepalbHas LEHTPaJIbHOU MpenenbHON

HOCTeI, apupmeTHyecKoe, MeIMaHa, pacInpeenenusx, 0 COBOKYITHOCTb U BEIOOPKOM U3 TeopeMe;

JIOTHKA U HauOoJIbllIee U HaUMEHbIIIEee HE3aBHUCHMOCTH Hee; MUMETH NPEICTABIIEHUE O

KOMOHHA 3HAYCHM, CIIy4alHbBIX BEJTUYHUH, — OIEpUpPOBaTh TNIOHATUSIMUA: BbIOOPOYHOM Kod(durnenTe

TOPUKA OIEpPUPOBATH Ha 0a30BOM YPOBHE | — yMeThb INPEACTABIEHHE O 4acTOTa U BEPOATHOCTH COOBITHS, KOPPEJALUN U TUHEUHON
IMOHATHAMU: 4aCTOTa U MaTreMaTHu4YeCKOM CcyMMa " MPOU3BEICHUE perpeccuu,
BEPOSATHOCTH COOBITHS, OXUJaHUU U JHUCIICPCUU BEPOSITHOCTEH, BBIUHCIIATH | UMETh NPEICTABICHUE O

CITy4aiHbIi BBIOOD, OTIBITHI C
PaBHOBO3MOKHBIMU

CJIy‘-IﬁfIHLIX BCIINYUH,

BCPOATHOCTHU COOBITHII HA OCHOBE

CTaTUCTHYCCKUX I'MIIOTE3aX U
IMPOBCPKE CTaTUCTHUYECKOM
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3IIEMEHTAPHBIMH COOBITUSAMU;

—  BBIYHCIATH BEPOSTHOCTH
COOBITHI Ha OCHOBE IOJICYETA
YHCIa UCXO/I0B.

B moBceHEeBHOM KU3HU U IPU
W3YYCHUU JPYTUX MMPEAMETOB:

OIICHUBATh U CPABHHUBATH B
MIPOCTBIX CITydasx
BEPOSTHOCTH COOBITHII B
peanbHOM )KU3HH;

YUTaTh, COTIOCTABJISATH,
CpaBHHBATh,
HHTEPIPETUPOBATH B IPOCTHIX
ClIydasx peajbHbIC JaHHBIE,
MIPEJICTaBJICHHBIC B BUJIC
Ta0NuI, AUarpamm, rpaduxon

UMETh MPEACTABIECHUE O
HOpPMaJbHOM

pacrnpeneneHuu u
npuMepax HOPMAJIEHO
pacrnpeneneHHbIX

CIIy4alHbIX BEJIMYHH;

IMOHMUMATh CYTb 3aKOHA

OOJBIIMX YKCeN U
BBIOOPOYHOTO METOJ1a
WU3MEPEHMS BEPOSITHOCTEN;

HUMETh IpEeJCTaBIEeHNE 00

YCJIIOBHOM BEPOSITHOCTH U O
MIOJTHOW BEPOSITHOCTH,
MPUMEHSTH UX B PELICHUH
3a/1a4;

HUMCTHh NIPEACTABIICHUC O

Ba)KHBIX YaCTHBIX BUIAX
pacnpeneneHuii u
IPUMEHSITh UX B PEIICHUU
3ajady;

UMETh TNPEJCTABICHUE O

KOPPENAIMN  CITydalHBIX
BCJIWYHH, O  JIMHCHHOM
perpeccun.

B noBcetHEBHOM )XKU3HU U TTPU

U3YyUYCHHHU JPYTUX
PEMETOB:

BBIUUCIIATh WIH OLICHUBATH
BEPOSTHOCTH COOBITHH B
peanbHOM JKU3HH;
BHIOUPATH 0 JTXOISATITHE
METOJIbl TIPEJICTABICHUS U
00pabOTKU JaHHBIX;

YMETh pellaTh HECIIOXKHBIC
3aJjaud = Ha TPUMCHEHHE

IIOJICYETA YUCIIA UCXOO0B;

— BJIAACTb OCHOBHBIMHU IOHSTHUSAMU
KOMOMHATOPUKH M YMETh HUX
IIPUMEHSATH [IPU PELICHUN 3a/1a4;

— UMETh IpeACTaBICHUE 00
OCHOBAX TEOPHUH BEPOSITHOCTEH;

— HMETh IIPE/ICTABIICHHE 0
JTUCKPETHBIX U HEMpPEepPhIBHBIX
CIIy4alHbIX BEJTMYNHAX u
pacnpeneneHusx, 0
HE3aBUCUMOCTHU CITy4aitHBIX
BEJIMYNH;

— HMeTh MIpEACTABICHUE 0

MaTeMaTHYeCKOM OXHUIAHUU |
JTUCTIEPCUU CITYIalHBIX BEJIMYHH;

—  HUMETh Mpe/iCTaBJIeHHE 0
COBMECTHBIX  paclpeesieHusX
CIIy4aHbIX BEJIMYMH;

— TIOHUMAaTh CYTh 3aKOHA OOJBIIMX
yhcel M BBIOOPOYHOTO MeEToJa
U3MEpEHUS BEPOSTHOCTEH;

— HMeTh IpeJICTaBICHHE 0
HOPMaJIbHOM paclpeieeHuH |
npuMepax HOpPMAaJIbHO
pacrpeaeneHHbIX CIIy4aifHbIX
BEJIMYUH;

— HMeTh peCTaBICHUE 0
KOppesIuu CITy4aliHbIX
BEJIMYMH.

B noBceaHEBHON )KU3HU U IIPU
U3Y4YCHUU APYTUX IMPEAMETOB:

— BBIUKUCIIATHD  WIM  OLICHUBATh
BEPOSTHOCTH COOBITHIA B
peaNbHOM KU3HU;

TUIOTE3bl, O CTATUCTUKE
KpUTEPUS U €€ YPOBHE
3HAYUMOCTH;

UMETh NPEJCTABIICHUE O CBSI3U
AMITUPUYECKUX U
TEOPETUYECKUX
pacrpeieICHNM;

MMETh NPEJCTABIEHUE O
KOJIMPOBAaHUU, TBONYHOU
3aIKcH, IBOUYHOM JIEPEBE;

BJIAJIETh OCHOBHBIMH MTOHATHSIMH
teopuu rpados (rpad,
BEpIIMHA, peOpo, CTETIEHb
BEpILHHBI, TyTh B rpade) u
YMETh MPUMEHSATH UX TIPH
peIlIeHnH 3a1ay;

MUMETh MPEJCTABICHUE O JEPEBbSIX
U YyMETh IPUMEHSTH MIPU
pEeIlIeHNH 3aa4;

BJIA/IETh MOHITHEM CBSI3HOCThH U
YMETb MPUMEHSATH KOMIIOHEHTBI
CBSA3HOCTH MPU PELICHUU 33/1a4;

YMETb OCYLIECTBIIATD IYTHU IO
pebpam, 06xobI pedep u
BepIIuH rpada;

UMETh MpeJcTaBlIeHue 00
9ilJIepOBOM U TaMUIIBTOHOBOM
MyTH, UMETh MPECTABICHUE O
TPYAHOCTH 33J]a41 HAXO0XKIACHUS
raMHJIbTOHOBA MyTH;

— BIAJETh MOHITHSIMH KOHEUHBIE
M CYETHbIE MHOXECTBA U YMETh
UX TPUMEHSITh MPU PEIICHUU
3ajad;

— YMeTb  MNPUMEHATb  METOJ
MaTeMaTHYeCKON MHIYKIUH;
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3aKOHA OOJIBIIKUX YUCE B

- BBI6I/IpaTB METOJbI IIOAXOAIICTO

YMCThL HOPUMCHATL  HPHUHIOMUIT

COLIMOJIOTHH, CTPAaXOBaHUH, NPEICTaBICHUS ©  00pabOTKH Jupuxie npu pemeHuu 3agad
31paBOOXPaHCHUH, JAHHBIX
oOecrneueHN
0e30I1aCHOCTH HaCEJICHUSA B
YpE3BbIYANHBIX CUTYaLMSIX
TexcTo PemaTe HEeCI0KHBIC TEKCTOBBIC Pemarey 3amaum pasHeix | — Pemars pa3Hbie 3agaun | JocTikeHue pe3ynbTaToB pasziena
BbIC 3aJJa4M pa3HbBIX THIIOB, TUIIOB, B TOM YHCJIE€ 3aJla4un MOBBIIIEHHON TPYIAHOCTH, 1
3aa4u — aHaJIM3UPOBATH yCIJIOBUE MOBBIIEHHOW TPYAHOCTH; — aHaJW3UpPOBATH YCIIOBUE 3aJa4H,

3a/1aud, MpPU HEO0OXOJUMOCTH
CTpOI/ITB JJIA cec pemeHI/m
MaTeMaTHYECKYI0 MOJIEIb;

— IIOHUMATb U HCIIOJIB30BAaTh
JJIs1 pEeIICHUA 3a1a4yn
uHpopmaluio,
IIPENCTABICHHYIO B BHUIE
TEKCTOBOM W  CHMBOJIBHOM
3aIlkCH, cXeM, TaOJIHII,
TarpaMm, rpaduKoB,
PHCYHKOB;

- HeﬁCTBOBaTB o aJiroputmy,
coacpKameMycsa B YCIOBUH

3a/a4H;

—  HCIOJIB30BaTh JIOTHYECKHE
pacCyXJCHUS TPH PEHICHUU
3a/a4H;

— pabotaTh ¢ HW30BITOYHBIMU
YCJIOBHSIMHU, BBIOMpasi U3 BCEU
nHpOopMaIuu, JIaHHBIE,
HEOOXOIUMBIE ISl peUIeHUs
3a/a4H;

— OCYIIECTBISITH  HECJIOXHBIN
nepedop BO3MO>KHBIX

peleHui, BbIOMpas M3 HUX
ONTUMAJIBHOE IO KPUTEPHSIM,

BbIOMpaTh  ONTUMAJIbHBIN
METOJ| pEeUIeHUs 3aJauH,
paccMarpuBas  pa3jIudHbIC
METO/IbI;

CTPOHUTH MOJEINb PELICHUS

3a1a4H, TTPOBOIUTH
JI0Ka3aTebHbIe
paccyKICHHUS;

pemarhb 3a1a4u,
TpeOyromue nepedopa
BapHaHTOB, MIPOBEPKH
YCIIOBHH, BBIOOpA
ONTUMAJILHOTO PE3yJIbTaTa;
aHAJIM3UPOBATh "
UHTEPIPETHPOBATH
pe3yabTaThl B KOHTEKCTE
yCJIOBHS 33J]au¥, BEIOUPATh
pelIieHus, HE
POTHBOPEYAIIUE
KOHTEKCTY,

NEepPEeBOAUTh MPHU PEIICHUU
3amaun  MHPOpPMAIUIO U3
OIHON (QopMBI B JIPYTYIO,

UCTIOJB3YS npu
HEOOXOJMMOCTH  CXEMBEI,
TaOIMILIBI, rpadukw,

BBEIOMpATh ONTUMAIBHBIH METO]]
pelIeHHs 3a/ladyd, paccMaTpuBas
pa3TUYHBIE METOJIBI;

— CTPOHTH MOJICITh
3a/1a4u, TTPOBOTUTH
JI0Ka3aTelIbHbBIC paccyxJIeHus
IIPH PEIICHNH 3a]1a4H;

— pematb 3ama4yM, TpeOyrome
nepebopa BapUAHTOB, MPOBEPKH
YCIIOBUH, BEIOOPA ONTHMAIEHOTO
pe3yJibTara;

—  aHaJM3UpPOBATH u
HHTEPIIPETHPOBATh IOJTyUYCHHBIC
peIlIeHHsT B KOHTEKCTE YCIOBHS
3aJ]a4M, BBIOMpaTh PEIICHUS, HE
IIPOTUBOPEYAINE KOHTEKCTY;

— TMEpPeBOJAWTh  IPH  PEIICHUHU
3324l MHPOPMAIUIO U3 OIHOM
GopMBI  3amUCH B JIPYTYIO,
UCTIOJIB3YSl TIPU HEOOXOJAUMOCTH
CXeMblI, Tabmuipl, rpadukxwy,
JarpaMMBl.

peteHust

B noBceqHeBHOM KU3HU U IPU
W3YYEHUU APYTUX PEAMETOB:
— pemath NpakTHYECKHe 3a/1aud U
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cOpMyYIHPOBAHHBIM B

YCIIOBUU;
— AHAIU3HUPOBATH u

UHTEPIPETUPOBATH

[IOJIyYEHHBbIE  pElICHUs] B

KOHTEKCTE YCIIOBUS 3aauW,
BBIOMpAaTh  pelIeHHs,  He
MIPOTHUBOPEUAIIHE KOHTEKCTY;

penIaTh 3a/1a4u Ha pacyeT
CTOMMOCTH ITOKYIIOK, YCITYT,
MOE3/I0K | T.I1.;

pelIaTh HEeCIOXKHbBIE 3a1a4H,
CBSI3aHHBIE C JIOJICBBIM
y4acTHEM BO BJIAJICHUH
bupmoii, NpeanpusTueM,
HEJBMYKHMOCTBIO;

peliaTh 3a/1a4l Ha IPOCThIe
MIPOLIEHTHI (CUCTEMBI CKUIOK,
KOMHCCHUH) U Ha BBIUUCIICHUE
CJIOXHBIX MPOLIEHTOB B
Pa3IMYHBIX CXeMax BKJIA/I0B,
KpPEAUTOB U UMOTEK;

pelarh NpaKTH4YeCKUe 3a/1a4H,
TpeOyIoIIHe UCIIOIb30BaHUS
OTpUIATENIbHBIX YHCEN: Ha
oTpe/ieNIieHUue TEMIIePaTyphI,
Ha OTpe/IeTICHHUE MOJI0KECHHUS
Ha BPEMEHHOW OCH (JI0 HaIlIeH
9pbI U TIOCJIE), HAa IBIKEHUE
JICHEeKHBIX CPEJICTB
(mpuxon/pacxon), Ha
oTpeseneHue
TITyOUHBI/BBICOTHI U T.I1.;

WCIOJIb30BaTh MOHITHE MacIITada
JUTS. HAXOXKICHUS PACCTOSIHUN
Y JUTMH Ha KapTax, MIaHax

JUarpaMMmsl;

B noBcenHEeBHOM )XU3HU U IIPU
U3Y4YEHUU APYTHX

IPEIMETOB:

— pewiatb MIPaKTUYECKHE
3a/1a4uM U 337a4u U3 JAPYrux
IpeIMETOB

3a/1a4u U3 IPYrux NpeIMETOB
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MECTHOCTH, IUIaHaX
IIOMELIECHUH, BBIKPOWKAX, IIpU
paboTe Ha KOMIIBIOTEPE | T.II.
B noBceaHeBHOM KU3HU U IIPU
W3YYEHUHU JPYTUX NPEAMETOB:
— peuarkb HECJIOXKHbIE
MIpaKTUYECKHE 3a1auy,
BO3HMKAIOIIME B CHUTYaIUsIX
ITOBCETHEBHOM KU3HU

T'eomer
pus

OmnepupoBath Ha 0a30BOM YPOBHE
MOHATHSAMHU: TOYKA, PsMasi,
TUTOCKOCTH B MIPOCTPAHCTBE,
MapajuieIbHOCTh U
MEePICHIUKYIIIPHOCTH
MPSAMBIX U MIJIOCKOCTEM;

pacro3HaBaTh OCHOBHBIC BUJIBI
MHOTOTPaHHUKOB (IIPU3Ma,
UpamMuaa, IpSMOYTroJIbHbIN
napajuiesenumnes, Kyo);

n300paxkaTh u3ydaeMbie (PUTyphI
OT PYKH U C IPUMEHEHUEM
MIPOCTBIX YEPTEIKHBIX
UHCTPYMEHTOB;

neNnaTh (BBIHOCHBIE) INIOCKHE
YepTeKH U3 PUCYHKOB
MPOCTBIX O0BEMHBIX PUTY:
BU/I CBEPXY, COOKY, CHU3Y;

U3BJIEKaTh HH(OpPMALIHIO O
MIPOCTPAHCTBEHHBIX
reOMEeTPHUYECKUX QUrypax,
MIPEJICTaBICHHYIO Ha
yepTekax U pUCYHKax;

npuMeHsITh TeopeMy [ludaropa
MIPH BBIYMCIICHUU DJIEMEHTOB
CTepEeOMETPUYECKUX (QUTYD;

HaXOJUTh 0OBbEMBI U IJIOMIAIH

OnepupoBaTh MOHATHIMHU:
TOYKa, TpsiMasi, IIOCKOCTh
B IIPOCTPAHCTBE,
MapajuieIbHOCTD U
MEPIIEHAUKYISIPHOCTD
MPSIMBIX U INIOCKOCTEM;

MPUMEHSTH JUTS PeIICHHS
3a71a4 TeOMETPHUYECKHE
(bakThI, €CITH YCIOBUS
NIPUMEHEHHS 33]IaHbI B
SIBHOU (opme;

pelaTh 3a/1a4M Ha
HAXOXKICHUE
TreOMETPUYECKUX BEITHYNH
o o0pasiam uiu
QITOPUTMAaM;

nenath (BBIHOCHBIC) IIOCKUE
YEePTEIKU U3 PUCYHKOB
00BEeMHBIX GUTYp, B TOM
YKCIIe PUCOBATh BHI
CBEpXY, COOKY, CTPOUTH
CeueHHs] MHOTOTPaHHUKOB;

U3BJIEKaTh, UHTEPIPETUPOBATH
U peoOpa3oBbIBATh
UH(POPMALIHIO O
reOMEeTpUUECKUX (pUrypax,
NpeCTaBICHHYIO Ha

Buianers reOMETPUYECKUMU
HNOHIATUSIMU TIPU PELISHUH 3aj]1ad
U TIPOBEJIEHUU MaTeMaTUYECKUX

pacCyX/IeHNH;

CaMOCTOSATEBHO

dbopMynHpoBaTh  OMpPEACTICHUS
F€OMETPUYECKUX ¢buryp,
BBIJIBUTATh THUIOTE3bl O HOBBIX
CBOICTBAx u MpU3HaKax
T€OMETPHIECKUX ¢buryp u
000CHOBBIBAaTh WJIM OIPOBEPraTh
UX, 0000111aTh 1503051
KOHKPETH3UPOBATh  PE3YJIbTaThI
HA HOBBIX Kjaccax ¢uryp,
IPOBOAUTD B HECJIOKHBIX

ciyJasx KiacCHpUKAIuo (GUryp
10 Pa3JInNYHBIM OCHOBAHUSIM;
UCCIICIOBATh YEPTEKH, BKIFOUAS
KOMOHMHaIu (Quryp, M3BICKaTh,
UHTEPIPETHPOBATD u
npeoOpa3oBbIBaTh MHPOPMALHIO,
MPEJICTABICHHYIO Ha YepTekKax;
pemiarth 3a/1a4u
TEOMETPUYECKOTO COACPIKAHMUsI, B
TOM YHCJI€ B CHUTyallUiX, KOTIa
QITOPUTM pEIICHUsI HE CJeayeT
SIBHO W3 YCJIOBHWsI, BBITIOJHATH

Wmers  mpencraBienue o0
aKCUOMaTHYECKOM METO/IC;
BJIAJCTh MOHATHEM
TeOMETPHYECKHE MECTa TOUYCK B
MIPOCTPAHCTBE n YMETh
MPUMEHATh WX JUISI PEIICHHS
3a7a4;

YMETh NMMPUMEHSITH JJIs PEIICHUS
3a7a4 CBOMCTBA IUIOCKUX WU
JIBYTPaHHBIX VTJIOB,
TPEXTPaHHOTO yIJia, TEOPEMBbI
KOCHHYCOB ¥ CHHYCOB JUIs
TPEXTPaHHOTO yIJIa;

BJIAJETh MOHATHEM
MePIEHINKYIISIPHOE CceueHue
NPU3MBl U YMETh TPUMEHSITh
€ro IPH PEIICHUH 3a/1a4;

HMETh MIPE/ICTABJICHHE o
JIBOWCTBEHHOCTH TIPABUIIBHBIX
MHOTOI'PaHHUKOB;

BJAJICTh MOHATHSIMHU
LEHTpPaIbHOE W MapauiebHOE
MPOEKTUPOBAHUE U NPUMEHSITh
UX TpU TOCTPOCHHM CEUYECHHI
MHOTOIPaHHUKOB METOA0M
MIPOEKIUH;
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IIOBEPXHOCTEH MPOCTEUIINX
MHOTOTPAaHHHUKOB C
MpuUMeHeHueM Qopmyi;
pacrno3HaBaTb OCHOBHbIE BUIbI
Ten BpanieHus (KOHyc,
WIAHAD, chepa u map);
HaXOJUTh 00bEMBI U IJIOLIAIH
MTOBEPXHOCTEN MPOCTEUIINX
MHOTOTPaHHUKOB U TE€J
BpAIlleHUsI C TPUMEHEHNEM

dhopmy.

B noBcenHeBHOM )XU3HU U IPH

W3Y4YEHUU JPYTUX MPEAMETOB:

COOTHOCHUTbH aOCTpaKTHBIE
TCOMETPHUUCCKUC TTOHATUA U
(hakKThl ¢ peaTbHBIMH
KU3HEHHBIMU 00BEKTaMU U
CUTYaIUsIMU,

HCIIOJIb30BATh CBOMCTBA
MIPOCTPAHCTBEHHBIX
reOMEeTPUYECKUX QUryp s
pelIeHHs TUTIOBBIX 3a/1a4
MIPAKTUYECKOTO COIEeP KAHMUS,;

COOTHOCHUTB TUIOIIAIU
MOBEPXHOCTEHN TeI
OJIMHAKOBOM (POpMBI
Pa3IMYHOTO pa3Mepa;

COOTHOCHUTH 0OBEMBI COCYIOB
OJIMHAKOBOH (POpMBI
pa3IMYHOTO pa3Mepa;

OIICHUBATh (POPMY MPaBUIBLHOTO
MHOTOTpaHHUKA MOCIIe
CIUJIOB, CPE30B U T.II
(ompenensTb KOIMYECTBO
BEpIINH, pedep U rpaHeit

yeprexax;

MPUMEHSTh T€OMETPUICCKHE
(baKThI U pelICHMS 3a/1a4,
B TOM YHCIIC
MIPEANOJararonux
HECKOJIbKO I1aroB
pelICHHUS,

OTIMICHIBATh B3aMMHOE
PacCToJIOKEHUE TIPSIMBIX U
MIJIOCKOCTEN B
MIPOCTPAHCTBE;

(hopmynupoOBaTh CBONCTBA U
MpU3HaKu puryp;

JTOKa3bIBaTh T€OMETPUICCKHE
YTBEPXKICHHUS;

BJIAJIETh CTAHJAPTHOMN
KJaccudurauen
MIPOCTPAHCTBEHHBIX QUTYP
(TupamMu b1, TPU3MBI,
napajie’eunepl);

HaXO0JUTh 00bEMBI U IJIOIIAIH
MMOBEPXHOCTEH
FEOMETPUYECKHX Tell C
npUMeHeHueM hopMyIT;

BBIUUCIISITH PACCTOSIHUS U YTJIbI
B [IPOCTPAHCTBE.

B noBcetHEBHOM )XKU3HU U TTPU
U3YYEHUU APYTHX
MPEIMETOB:

HCITIOJIb30BaTh CBOMCTBA
FEOMETPUYECKUX PUTYP
JUISL peLLieHUs 3a1a4
MPaKTUYECKOIO XapaKTepa
U 3a/1a4 U3 JpYyrux
oOnacTeiil 3HaHui

HEOOXOJUMBIE  JUISL  PELICHUs
3aja4n JIOTIOJTHUTEITHHBIC
IIOCTPOCHHUS, HCCIIEI0BATh
BO3MOYKHOCTb IPUMCHEHHSI

TeopeM U (GopMys Ui perIeHus
3aj1ad;

YMETb (dbopmynupoBartb u
JIOKa3bIBATh reOMEeTPUIECKUE
YTBEPKICHUS;

BIIAJIETh HOHSATHSMH
CTEpPEOMETPHUU: npu3Ma,
napasuIeIenuIes, npamuIa,
TeTpasap;

UMETh MIpe/ICTaBICHUS 00
aKCMOMax  CTEPEOMETpUU U

CICJICTBUSAX W3 HHX W YMETh
OPUMEHSTh WX TPU PELICHUH
3ajad;

YMETb CTPOUTh ceueHus
MHOTOTPaHHUKOB c
HCII0JIb30BAHUEM Pa3IMYHBIX
METOJIOB, B TOM YHCJIE M METOJa
CJIEJIOB;

UMETh IpeJICTaBICHNE 0
CKPEIUBAIOIIMUXCS  MPSIMBIX B

IPOCTPAHCTBE U YMETh HaXOJUTh
YroJl ¥ pacCTOsIHUE MEXKIY HUMU;
IPHUMEHSTh TEOPEMBbI 0
[NapajjIeIbHOCTH  HPSMBIX U
IUIOCKOCTEN B NMPOCTPAHCTBE IIPU
pEILLIEHNN 3a7ay4;

yMeTh MPUMEHATh NapayjienbHoe

IPOCKTUPOBAHUE TSt
n3o0paxenus puryp;
YMETh IPUMEHSTh

UMETh IIpEJICTaBICHNE 0
pasBepTKE MHOTOTpPaHHUKA U
KpaT4auniiem IIyTH Ha
MOBEPXHOCTH MHOTOTPAaHHUKA;
UMETh IpeJICTaBICHNE 0
KOHUYECKUX CCUCHUSX;

UMETh IIpeJICTaBICHNE 0
KACAIOIINXCS cdepax 51
KOMOWHAIINHM TeJ BpAIICHUS H
YMETh TPHUMEHITh WX TIpH
pellIeHnH 3aay;

MPUMEHSITH IPU PEIICHUH 3134
dbopMyTy pacCTOSHUSI OT TOYKH
JI0 TJIOCKOCTH;

BIIQJIETh PA3HBIMU CIIOCOOAMM
3aJlaHus] TIPSIMOM ypaBHEHUSMU
U yMeTb NPUMEHSTH MpHU
peIlIeHnH 3aa4;

MPUMEHSTH NPU PELICHUH 3a7a4
M JI0Ka3aTeJbCTBE  TEOpPEM
BEKTOPHBIH METOJA U METOJ
KOOp/IMHAT;

UMETh  TpeacTaBieHue o0
akcuomax o0bema, MPUMEHSTh
hopMyIIBI 00BEMOB
PSIMOYTOJIBHOTO
napajuiefienunena, NpusMbl U

NUpaMHIIBI, TeTpajdapa  IpHU
pEIlIeHUH 3a1a4;

MPUMEHSITh TEOPEMBI 00
OTHONIICHHUSIX 00BEMOB  TpHU
pelIeHny 3a/1ay;

OPUMEHSITh ~ WHTETpan  Ais
BBIYHCIICHUS 00BeMOB U

HOBCpXHOCTCﬁ TCJI BpallCHUA,
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IIOJIy4YEHHBIX
MHOTOTPaHHUKOB)

NEPIEHAUKYJIAPHOCTU MPSIMOUA U
IJIOCKOCTH IIPY PELICHUH 3a/a4;
BIIAJICTh HNOHATUSAMH
OPTOrOHAJILHOE
IIPOCKTUPOBAHUE, HAKIOHHBIE H
UX NPOEKIHMH, YMETh NPUMEHATH
TEOpEMY 0 Tpex
NEPNEHANKYIIAPAX MPH PEIICHUU
3az1ad;

BIIAJIETh NOHATHAMH PACCTOSTHUE

MEXIY ¢durypamu B
MPOCTPAHCTBE, o0mmiA
NEePIEeHIUKYISAP IBYX

CKPEUIMBAIOIINXCA NPSIMBIX U
YyMETh HPUMEHATh WX IPHU
penieHnn 3a1ay;

BIIAJICTh IOHATHEM YIroOJl MEXKIY
OPSIMOM M INIOCKOCTBIO M YMETh
IPUMEHATh €r0 IPU PEIICHUU
3ajady;

BJIA/ICTh ITOHATUSAMU JBYI'PaHHBIN
yroJ1, yroJl MeXJy INIOCKOCTSIMU,
NEPIIEHIUKYIIIPHBIC IIIOCKOCTH U
yMETb HPUMEHATH HUX  IIpU
pEILICHNN 3a7a4;

BIAJETh IOHATUSAMU  IIPU3MA,
napajulelenunel U IMPUMEHSThH
CBOMCTBa NapajuleenuIesa mnpu
pELLIEHNN 3a]ay4;

BIIAJICTh MOHATUEM
IPSAMOYTOJIBHBIN
napajuiejenunes, U IPUMEHATh
€ro Ipu PELICHNUH 3a/1a4;

BIIQJICTh IOHATUAMHU MUpaMUIa,
BUJBI  NUPAMHUJ,  JJIEMEHTHI

BBIYMCIICHUA omaigu
cdepuieckoro mnosica U oorema
IIApOBOTO CJIOS;

UMETh  TPEJACTABICHUE O
ABMOKCHHUAX B IIPOCTPAHCTBC!

apajuIeIbHOM nepeHoce,
CUMMETPHH OTHOCHUTEIILHO
IIJIOCKOCTH, LEHTPAJILHON
CUMMETpUH, OBOPOTE
OTHOCHUTEIIBHO IIPSIMOH,

BHHTOBOW CHUMMETPHH, YMETh
NPUMEHITh WX TPH PEIICHUN
3aj1a4;

UMETh MIPEJICTABIICHHE 0
IJIOIIa 1 OPTOTOHAJIBHOU
MIPOCKIIHH;

UMETH npeCcTaBICHNE 0
TPEXTPAaHHOM W MHOTOTPaHHOM
yrie W TPUMEHSTh CBOHCTBA
TUTOCKUX YTJIOB MHOTOTPAHHOTO
yIiia mpy pelieHu! 3ajay;
UMETh NpeCTaBICHUS 0
npeoOpazoBaHUH o100,
TOMOTETHH U YMETh MPUMEHSITh
UX TIPY PEUICHUH 33134,

yMETh pemaTh 3aJauyd  Ha
TUIOCKOCTH METOaMHU
CTEPEOMETPHH;

YMETh MPHUMEHATh (POPMYJIBI
00BEMOB MU PELICHUH 33124
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NPaBUIBHON NMUPAMHUIBI U YMETh
OPUMEHATh WX TMPH PELICHUU
3a1ay;

UMETh IIPEACTAaBICHUE O TEOpEME
Olinepa,paBUIIbHbBIX
MHOTOTpaHHHKAX;

BJAJETh TOHATHEM  IUIOMIAAN
MIOBEPXHOCTEH MHOTOTPAHHUKOB
U yMETh TPHUMEHATH €ro TpHu
peIIeHuN 3a1a4;

BJIAJIETh TOHSATHSIMH Tena
BpameHust  (IWIMHAP, KOHYC,
miap u cdepa), UX CEUYEHUS U
yMETh TNPHUMEHATh WX TpHU
pEeIIeHuN 3a1a9;

BIIAJIETh HOHSATHSIMH
KacaTeJIbHbIC psMBbIe "
IUIOCKOCTH M YMETh TNPHMEHSTH
U3NPU PEIICHNN 3a/1ay;

UMETh MIPEACTaBICHUS 0
BIMCAHHBIX M OIHCAHHBIX
chepax U yMeTb NMPHUMEHSITH HX
NP pEIICHNY 3a/1ay;

BIAZETh  HOHSATHAMH  0OBEM,
00bEMBl MHOTOTPAHHHUKOB, TeI
BpAlICHUS U TPUMEHATh MX IMPH
pelIeHu! 3a/1a4;

UMETh Ipe/ICTaBICHNE 0
pa3BepTKe LWIMHIpPAa U KOHYCAa,
IUTOIAIH HOBEPXHOCTH
IWINHApPAa M KOHyca, YyMETb
OPUMEHATh HUX TMpPHU PELICHUU
3ajau,

UMETh npecTaBlIeHue 0
wiomaau chepbl U yMETb
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NPUMEHATh €ro TMpU PEIICHUU
3a/1ad4;

yMETh  pelarb  3aJa4d  Ha
KOMOWHAIIMM MHOTOTPAHHUKOB U
TEJ BpalllCHHUS;

MMETh MIPE/ICTAaBIICHNE 0
nojobuu B TPOCTPAHCTBE MU
yMETh  pemath  3aJa4d = Ha
OTHOIIICHWE 00BEMOB u
IIomaaeu MMOBEPXHOCTEN
10/1I00HBIX (uUryp.

B noBcenHeBHOM KU3HU U TIPU

U3YYEHUU JAPYTUX MPEIMETOB:
COCTaBJISITh C HCIHOJIb30BAHUEM
CBOMCTB reoMeTpudeckux (Guryp
MaTeMaTHYeCKue MOJEeNH  JUIs
peleHus 3agad MpaKkTHYECKOro
XapakTepa M 3aJad M3 CMEXKHBIX
JUCLUIUINH, UCCIIEI0BATh
HOJTy4E€HHBbIE MOJIeNN u
UHTEPIPETHPOBATh PE3YJIbTaT

BekTopsl
u
KOOPAUH
aThbl B
npocT
paHcTBe

OnepupoBatb Ha 0a30BOM
YpOBHE TOHITHEM JI€KapPTOBBI
KOOpPJUHATHI B IPOCTPAHCTBE;

HaXOJIUTh KOODPMHATHI
BEPIINH KyOa u
IPSIMOYTOJIBHOTO
napaJuiesenuresa

OnepupoBaTh HOHSITUAMHU
JIEKapTOBBI KOOPJIUHATHI B
POCTPAHCTBE, BEKTOD,
MOJYJb BEKTOpa,
pPaBEHCTBO BEKTOPOB,
KOOPJMHATHI BEKTOPA, YroJ
MEXTY BEKTOpaMH,
CKaJspHOE TMPOU3BEICHHE
BEKTOpPOB, KOJUIMHEAPHBIE
BEKTOPBI;

HAXOJUThb paccTosiHue
MEXAy JBYMS TOYKaMH,
CyMMY BEKTOPOB u
MPOU3BEJIEHNE BEKTOpa Ha
4HCIIO, yromi MEXIY

BJ'IaI[eTB IOHATUAMU BCKTOPBI U
HNX KOOPpAWHATEI,
YMETH BBIIIOJIHATE OII€palliy Halg

BEKTOpaMH;

UCIOJIb30BATh CKaJIIpHOE
IPOM3BEACHUE BEKTOPOB IpHU
peLlIeHUH 3aj1ay;

IPHUMEHSTh ypaBHEHUE
IJIOCKOCTH, bopmyny
paccTosiHUs ~ MEXIy TOYKaMy,

ypaBHeHHE c(epbl IpU peleHUH
3ajauy;

IPUMEHITh BEKTOPBl M METOJ
KOOpJAMHAT B IPOCTPAHCTBE IPHU

Joctixenne pe3yabTaToB pasjiena

HaXOUTh o0BeM
napajuieJieuiea U TeTpadapa,
3aJaHHBIX KOOpIMHATAMH
CBOMX BEpIIIHH;
3a/1aBaTh IPSIMYEO B
IIPOCTPAHCTBE;

HaxoAuThb PACCTOSAHUEC OT TOUYKU
0 INJIOCKOCTH B CHUCTEMC
KOOpPAUHAT,

HaxXoduTb PpacCCTOSAHUC MCKIAY
CKpCHINBAOINMHUCA TIPSAMBIMHU,
3aJaHHbBIMHU B CHUCTEMC
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BEKTOpaMH, CKaJIIpPHOE
IIPOU3BE/ICHUE,
packiaapiBaTh BEKTOp 110
JIBYM HEKOJUIMHEApHbIM
BEKTOpaMm;

3aJaBaThb IUIOCKOCTh

YpaBHEHUEM B JEKAPTOBOM
CHUCTEME KOOPIUHAT;

pelieHnu 3a1a4y

KOOpAMHAT

pelarb IpoCTeNIIne
3a7a4u1 BBEJICHUEM
BEKTOpHOro 6a3uca

HUcrtopus OnwuceIBaTh OTJEIbHbIE IIpencraBnsaTe Bkian | — HWMers mpexacraBieHne o Bkuane | JocTwkenue pesynbTaToB paszena

MaremMar BBIIAOIIHECS pe3yabTaThl, BBIJIAFOIINXCS BeIJAONIMXCS  MaTeMaTukoB B | |l

UKH MOJIYYCHHBIE B XOJI€ Pa3BUTHS MaTEMaTHKOB B pa3BUTHE pa3BHUTHE HAYKU;

MAaTEMAaTUKU KaK HayKH; MaTeMaTHKd U WUHBIX | — [IOHMMaTh pOJb MaTeMAaTHKH B
3HaTh MIPUMEPBI Hay4HBIX 00NacTen; passutuu Poccun
MaTeMAaTHYECKUX OTKPBITHUI U IIOHUMAaTh poJb

UX AaBTOpPOB B CBA3U C MaTeMaTUKd B Pa3BUTUHU

OTEYECTBEHHON W BCEMHUPHOM Poccun

HUCTOPHUEH;

IIOHUMATh POJIb MATEMATUKU B

pa3zButuu Poccun

Meroant [Ipumensars U3BECTHBIC HWcmons30BaTh  OCHOBHBIE | — MICIOJIB30BaTh OCHOBHBIE METOIBI | JlOCTHIXKEHME pe3ynbTaToOB paszena

MaremMar METO/IbI pu pelIeHnn METOJBl  JI0KAa3aTeJIbCTBA, JI0Ka3aTeNbCTBA, MIPOBOJIUTH I1;

UKH CTaHIAPTHBIX IIPOBOJUTH J10KA3aTEIbCTBO JIOKa3aTeIbCTBO U BBIIOJIHATH | IPUMEHATh MaTEMaTUYCCKUE
MAaTeMaTUYECKUX 3a/1a4; u BBIIIOJIHSATH ONPOBEPIKEHUE; 3HaHUS K UCCIIEIOBAHUIO
3aMe4aTh U XapaKTepHU30BaATh OIIPOBEPIKEHUE; — [OPUMEHSITH OCHOBHBIE METOJIbI OKpPYXKaromero Mupa
MaTeMaTUYECKHUE MIPUMEHSTh OCHOBHBIE pelIeHUs MaTEMaTUYECKUX 33/1a4; (MozenmpoBanue GpU3NIECKUX
3aKOHOMCPHOCTH B METObI peuieHusa | — Ha  OCHOBE  MaTreMaTHYECKHUX IPOLIECCOB, 3a1a4 SKOHOMUKH )
OKpYyKaroleu MaTeMaTUYECKUX 3a/1a4; 3aKOHOMEpPHOCTEH B TMPUPOJIEC
JIEMCTBUTEIBHOCTH; Ha OCHOBE XapakTepu3oBarb  Kpacoty U
MIPUBOJIUTH IIPUMEPBHI MAaTeMaTUYECKUX COBEPILEHCTBO OKPYKAIOLIETO
MaTEMaTHYECKUX 3aKOHOMEPHOCTEN B MHpa u IIPOU3BEICHUN
3aKOHOMEPHOCTEN B MPUPOJE, IIPUPOJIE XapaKTepU30BaTh HCKYCCTBa;

B TOM qucie KpPacoTy M COBEPUICHCTBO | — MPHUMEHAThH MPOCTEHIIHE
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XapaKTEePU3YIOMIUX KPacoTy U OKPYKAIOIIEro MHUpa H POrpaMMHEIE cpencTBa i1

COBEPIIICHCTBO OKPYKAOIIErO MIPOM3BEICHUI UCKYCCTBA; AIIEKTPOHHO-KOMMYHHKAIIHOHHBIE

MHUpa 5 NPOU3BENECHUN | — NPUMEHATh  IPOCTEHIIHE CHUCTEMBI npu pereHun

HCKYCCTBA POrpaMMHBIC CPEICTBA H MaTeMaTHYeCKHX 3a/1a4;
BHCKTPOHHO' — IIOJIB30BAaThCs HpI/IKJIaI[HLIMI/I
KOMMYHUKAI[UOHHBIE mporpaMMaMu ¥ IIporpaMMaMu
CUCTCMBbI HpI/I peHIeHI/II/I CHUMBOJIBHBIX BI)ILII/ICJ'IGHI/II\/JI JJIsSL
MAaTEeMAaTUYCCKUX 3a1a4 HUCCICAOBaHUA MATEMATHYCCKUX

00BLEKTOB

Copep:xanue Kypca MaTeMaTHKA:
aJredpa M HA4YaJIa MATEMATHYECKOT0 AHAJIN3a U TeOMeTPHsI OCHOBHOIi 00pa30BaTe/IbHOI NPOrpaMMblI
OCHOBHOT0 00111er0 00pa3oBaHusA

ba3oBblii ypoBeHb
Komnencupyromas 6azoBasi nporpamma

Auiredpa ¥ HaYaJIa MATEeMATH4YECKOI0 AHAJIN3a

HatypanbHble uucna, 3amuch, paspsiHble cliaraeMmble, apudmeTnueckue neiictBus. Yucna u JecstuyHas cucrema cuucieHus. HartypanbHble uucna,
NEIMMOCTh, TPU3HAKUA JOeauMocTH Ha 2, 3, 4, 5, 9, 10. Pasnoxenue uywcia Ha MHOXUTenu. Octatku. PemieHune apudmeTnueckux 3amad Mpak THUECKOTO
COJICpKAHUS.

Lenpie uncna. Moynp yucia v ero CBOMCTBa.

Yactu u gomu. pobu u aerictus ¢ apodsamu. Okpyrienue, npubirkenue. Penienne npakTHYeCcKuX 3a1a4 Ha IPUKUAKY U OLICHKY.

[IpouenTsl. Pemienne 3ana4 NpakTUYECKOTO COACPMKAHUSA HA 4acTU U NpoueHThl. CTeneHb ¢ HaTypaJbHBIM M LENbIM NoKa3aTeneM. CBOMCTBa CTENEHEH.
CrangapTHbIi BUI YUCTA.

Anrebpanyeckue BeIpakeHHs. 3HaUeHUE alreOpaniyeckoro BEIPayKEeHUS.

KBanpartuslit kopenb. M300paxkeHne ynciia Ha 4nucioBoil mpsamoil. [IpubnmkeHHoe 3HaueHrne UpPaAOHATBHBIX YUCEIL.

[lonsiTne MHOrowieHa. Pa3no)keHHME MHOTrOWIEHAa Ha MHOXKUTENIH, YpaBHEHHE, KOPEHb ypaBHeHUs. JIMHENHbIE, KBaJpaTHbIE YPaBHEHUS U CHCTEMBI
JIMHEWHBIX YPABHEHUH.

Pemenune npocreimmx 3amauy Ha JBUKEHHE, COBMECTHYIO pabOTy, MpoleHThl. YnCIoBble HEpaBEHCTBA U MX CBOiicTBa. JIMHEiiHbIE HEpaBeHCTBA C OJTHOM
NepeMEHHOM U uX cucteMbl. YuciioBble mpoMexyTku. OObeJUHEHNE U [IepeceueHUe TPOMEXYTKOB.

3aBHCHMOCTb BEJIMYUH, (PYHKIMS, apryMEHT U 3HAa4e€HUE, OCHOBHbIC CBOMCTBa (QyHKIMHA. ['padpuk pynkuuu. Jluneltnas ¢pynkuus. Ee rpaduk. Yriosoit
KO3 PULIUEHT NPSMOH.

K
y=vx X

KBanpatnunas ¢pynkuus. ['paduk u cBoiicTBa kBagpaTHuHoi pyHkuuu. I'paduk GyHkumn . I'padux QpyHkIMM
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Hynu ¢yaknmm, npoMexXyTKu 3HAKOTIOCTOSTHCTBA, MOHOTOHHOCTH (BO3pacTaHue WU yObIBAaHUE) HA YHCIOBOM MpoMexyTke. Hanbolbliee 1 HaMMeHbIIIEe
3HaueHue QpyHkuuu. [leproaudeckne GyHKIIUU 1 HAUMEHBIITNI TEPUO/IT.

I'pagycnass wmepa yria. TpuroHomeTpudeckas OKpPYXKHOCTh. OIpeneneHne CUHYca, KOCHHYyca, TaHIE€HCa MPOU3BOJBHOTO yria. OCHOBHOE
TPUTOHOMETPUYECKOE TOXKACCTBO. 3HAUCHHSI TPUTOHOMeTprueckux Gpynkmwmii st yraos 00, 300, 4507, 6007, 9001, 180071, 27001.

I'padukn Tpurosomerpudecknx dpyrxmuii Y — COSX Y =SINX, Y= tox

Pemrenne npocTenmmx TpPUroHOMETPUYECKUX YPABHEHUM C IIOMOLIBIO TPUTOHOMETPUYECKON OKPYKHOCTH.

[TonsaTue crenenu ¢ AeHCTBUTENBHBIM NOKa3zaTeneM. [Ipocreiinue nokazarenbHbIe ypaBHEHHs M HepaBeHCTBA. [lokazatenbHas ¢ yHKIMs U ee rpaduk.

Jlorapudm uucna, OCHOBHblEe cBoMcTBa Jjorapudpma. Jlecatuunsii sorapudpm. Ilpocteiimue norapupmMuyeckue ypaBHEHHMsT M HEpPABEHCTBA.
Jlorapudgmuueckas GpyHkus u ee rpaQux.

[Tonsitue crenenHoi pyHkuuu u ee rpaduk. [Ipocreiimne nppanmoHanbHble ypaBHEHUS.

Kacarenbnas k rpaduxy ¢ynkiuu. [lonstue nmpousBoaHoN (QYHKIIMK B TOYKE KaK TAHTEHC yria HakJIOHA KacaTeabHOU. ['eomeTpuueckuii U pu3ny ecKuii
CMBICJI PON3BOAHOM. [IpON3BOIHBIE MHOTOUYJIEHOB.

Touku skcTpemyma (MakcuMyma U MUHUMYMa). MccnenoBanue aneMeHTapHBIX (QYHKIMI Ha TOYKH IKCTpEMyMa C IOMOINIbIO Mpou3BoaHOoN. HarnsaHas
MHTEpIpeTaIusl.

[Tonsitre nepBooOpazHoit pyHkunu. Ouznyeckuii cMbici nepBoodpasHoi. [lonsaTue 00 HHTErpale Kak riouaau noja rpadpukomM GyHKIHH.

I'eomeTpus

@durypsl Ha JIOCKOCTU U B IIpocTpaHcTBe. JmmuHa u miomas. [lepumerpsl u miomaay Guryp.

[TapannenbHOCTh U NEPIEHIUKYIAPHOCTD NPSAMBIX U ILIOCKOCTEH.

TpeyronbHukyd. Buabsl TpeyrojbHUKOB: OCTPOYTOJbHBIEC, TYMOYroJbHbIE, NpsMoyroibHble. Karer mpotuB yrna B 30 rpamycoB. Bremmnuii yron
TPEYrOJIbHUKA.

buccekrpuca, Menuana v BbICOTA TPEYTOJIbHUKA. PABEHCTBO TPEYrOJIbHUKOB.

Pemenue 3agau Ha kieryaToit Oymare.

PaBHOOe1peHHBIN TPEeyroJibHUK, pABHOCTOPOHHUI TpeyrojibHUK. CBONWCTBA paBHOOEIPEHHOTO TPEYroJbHHKA.

CoOTHOLIEHUS. MEKIY CTOPOHAMHU M yIJIaMHU B MPSIMOYIOJIbHOM TPEYroJibHUKe. TpUroHOMeTpUyYecKre (PYHKIHH YIJIOB B MPSMOYTOJBHOM TPEYTrOJIbHUKE.
Teopema IIudaropa. [IpumeneHne TeopeM CUHYCOB U KOCUHYCOB.

YeThlpexyroJbHUKY: NapajuieaorpamMmm, poMo, IpsMOYroJIbHUK, KBaApaT, Tpaneus U ux ceoiictsa. CpeaHss JMHUS TPEYroJbHUKA U TPANeluH.

Beinykiible v HeBblnykiible purypsl. [lepumerp MHOrOyrosibHuKA. [IpaBUIbHBIN MHOTOYT OJIbHUK.

VYTIIbl Ha IJIOCKOCTH U B IPOCTPAHCTBE. BepTUKaIbHBIE U CMEXHBIE YIJIBL.

CymMa BHYTPEHHHX YIJIOB TPEYTOJIbHUKA M YETBIPEXYT OJIbHUKA.

CooTHoIIEHN B KBaIpaTe U PAaBHOCTOPOHHEM TPEYTOJIbHUKE.

JlnaroHaim MHOTOYTOJIbHHKA.

[TotoOHBIE TPEYrOABHUKH B IPOCTEHIINX CITydasiX.

@®opMyIbl IUIOIMIAH PSMOYTOJIbHHUKA, TPEYrOJbHUKA, pOM0Oa, Tpaneuuu.

OxpyxHocTb U Kpyr. Paguyc u muamerp. JlnuHa OKpyXHOCTH M Iuomans kpyra. Yucno []. BnucaHHBIN yron, B 4aCTHOCTH YroJl, ONHPAIOIIUICS Ha
nuameTtp. KacaTtenbHas K OKpY>KHOCTHU U €€ CBOMCTBO.

Ky6. CooTHoienus B Kyoe.

29



Terpasap, NpaBWIBHBINA TETPAIP.

[IpaBunbHas mupamuaa u npusMma. IIpsamas npusma.

N300paskeHne HEKOTOPHIX MHOTOTPAaHHUKOB Ha IIOCKOCTH.

[TpsmoyroapHBIN napamienenunen. Teopema [Tudaropa B mpocrpaHcTse.

3aauy Ha BBIYKMCIIEHUE PACCTOSHUI B IPOCTPAHCTBE C MOMOIIbI0 TeopeMsl [Tudaropa.

Pa3BepTka npsMOyrojpHOro napajuiesnenunesaa.

Konyc, munmunap, map u cdepa.

[Ipoexuuu puryp Ha niuockocts. M300paxkeHne HMINH]PA, KOHYCa U CPepbl Ha MIOCKOCTH.

[Tonarue o0 obvemax Ten. VMcmosb3oBanue i pelieHUs 3a7a4 Ha HAXOXKJICHUE TE€OMETPUUYECKUX BeTUYHH (opmya oObeMa NpU3MBI, ITWIMHIpA,
MMpaMHJIbl, KOHYCa, I1apa.

[TonsiTHe 0 MoaO00MM Ha MJIOCKOCTHU U B pocTpaHcTBe. OTHOLIEHUE MIIOMAAeH 1 00beMOB MOJOOHBIX QUTYP.

BeposiTHOCTB U cTaTHcTHKA. JIOTHKAa 1 KOMOMHATOpHKA

Jloruka. BepHsle u HeBepHbIe yTBepxkAcHUSA. Cneacreue. KonTpnpumep.

MmuoxectBo. [lepebop BapraHTOB.

Tabmuipl. CrosiduaTeie U KPyroBble JUarpaMmbl.

Uucnossie Habopbl. CpenHee apudmMerndyeckoe, MeiaHa, Haubosbllee 1 HauMeHblIee 3HaueHus. [IpruMepbl H3MEHUNBBIX BETUYHH.

Yactota u BeposATHOCTh coObITHsA. CiydaiiHelii BbIOOp. BhruncieHne BEpOATHOCTEH COOBITHH B OMBITAX C PAaBHOBO3MOXKHBIMH DJIEMEHTAPHBIMU
COOBITHSIMH.

HezaBucumpie coOpiTust. @opMysia CII0KEHHS BEPOSITHOCTEH.

[Tpumepsr cryuaiinbix BennurH. PaBHOMEpHOE pacnpeneneHue. [Ipumepsl HOpMallbHOTO pacnpeneiacHus B npupose. [losTue o 3akoHe O0IBIINX YUCET.

OcHoBHasi 0a30Basi mporpamMma

Auiredpa v HaYaJ1a aHAJIM3a

[ToBTOpenue.Penienue 3a1au ¢ UCMOJIb30BAHUEM CBOMCTB UKCEN M CUCTEM CUHCIICHUS, IEIMMOCTH, A0JIEH U YacTeil, MpoleHTOB, Moaylel yucen. Pemenne
3aJ1a4 ¢ UCIMOJIb30BAHNEM CBOMCTB CTENEHEH U KOPHEH, MHOTOYJICHOB, TPe0Opa30BaHNii MHOTOUYWIEHOB U IPOOHO -PallMOHANIBHBIX BBIPAXKEHHIA.

Pemrenue 3aau ¢ ucnosib30BaHUEM I'PalyCHOU MephI yriia. Moayib 4Kciia U €ro CBOMCTBA.

Pemenne 3agay Ha ABWXKEHHE W COBMECTHYIO PabOTy ¢ MOMOIIBIO JTHMHEWHBIX W KBAJApPATHBIX YpaBHEHHH M MX cUcTeM. PelieHue 3agad ¢ MOMOIIBIO
YHCIIOBBIX HEPABEHCTB U CHCTEM HEPABEHCTB C OJIHOM MEpEMEHHOM, C MPUMEHEHHEM U300paKEHHS YUCIOBBIX TPOMEKYTKOB.

Pemenue 3amau ¢ uCnonp30BaHUEM YHCIOBBIX (DYHKIUN U uX rpaduxoB. Vcnomb30BaHuEe CBONCTB U TpaUKOB JHMHEHHBIX M KBAJIPAaTUYHBIX (DYHKIIUH,

00paTHOW MPONOPLUUOHATBHOCTH U (PYHKIMH y=~x, I'paduueckoe pereHrne ypaBHEHUI 1 HEPaBEHCTB.
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Tpuronomerpruueckas OKpyKHOCTb, paanaHHas Mepa yriaa. CUHYC, KOCUHYC, TAHI'€HC, KOTAaHI€HC POU3BOJIBHOTO yriia. OCHOBHOE TPUTOHOMETPHUECKOE
T MWW T

TOX/IECTBO U CIICJICTBHS U3 HEro. 3HaYCHUsS TpUroHoMeTpuueckux Gpynkumid as yraos 00, 3000, 4501, 6001, 9007, 18001, 27000. ( 6 43 2 pan). Popmyibl
CJIO’KEHUS] TPUTOHOMETPHUECKUX (QYHKIHMA, (POPMYIIBI IPUBEACHUS, (POPMYITBI IBOWHOTO apryMEHTAa. .

Hynu ¢yHKINM, TpoMexXyTKH 3HAaKOTIOCTOSIHCTBA, MOHOTOHHOCTh. Hanbompiiee 1 HanmeHbInee 3HaueHne Gynkiun. [lepuoanyeckne GpyHkun. YeTHOCTH
¥ HeueTHOCTh (hyHKuui. CiioskHbIe QyHKINH.

Tpuronomerpuueckue GyHKIUH y=CosX,y=sinx,y=1gx OyHKIUA Y =ClOX (Cpoiicrea u rpauKy TPUTOHOMETPUUECKUX (PYHKITHI.

ApPKKOCHHYC, ApKCHHYC, ApKTAHTE€HC 4YHcia. ApKKOTaHreHc uyucia. [IpocTeilmme TpUrOHOMETpHYECKHE ypaBHEHMs. PeleHne TpUrOHOMETPHUYECKHUX
YpaBHEHUU.

OO6paTHble TpUrOHOMETpHUUECKHE (PYHKIIMH, UX CBOMCTBA U rpaduku. PemeHre npocTelmnx TPUroHOMETPUIECKIX HEPABEHCTB.

Cremnenp ¢ EHCTBUTEIBHBIM TMMOKa3aTeIeM, CBOMCTBA cTeneHu. [IpocTeiime moka3aTelbHbIe ypaBHEHUs W HepaBeHCTBA. [loka3aTenpHas QyHKIIUS U €e
CBOICTBaA U Irpaduk.

Jlorapudm uucna, cBoiicta jgorapudma. Jlecarnunsiii norapudm. Yucno e. Harypanbubiit norapudm. [IpeodbpazoBanue norapupmMuueckux BhIPAKEHUM.
Jlorapudgmuueckue ypaBHeHuUs1 U HepaBeHcTBa. Jlorapupmuueckast yHKIMS U €€ CBOWCTBA U TpaduK.

Crenennas ¢yHKIMs U ee cBoiicTBa U rpaduk. ppanuoHnaabHble ypaBHEHUS.

Mertoa MHTEPBAJIOB JUIsl pELICHUS HEPABEHCTB.

[IpeoGpazoBanusi rpagukoB (GYHKIMM: CIBUT BAOJIb KOOPAMHATHBIX OCEH, PACTSDKEHHE U C)KaTHE, OTPaKEHHE OTHOCHUTENIBHO KOOPIMHATHBIX OCEH .
I'padmyeckue MeTo bl pelieHus] ypaBHEHH U HepaBeHCTB. Perenrie ypaBHeHU 1 HEPABEHCTB, COAEPIKAIINUX MTEPEMEHHYIO MO/ 3HAKOM MOJIYJIS.

Cucrembl OKa3aTeabHbIX, JOTaPUPMHUUECKUX U UPPALMOHABHBIX ypaBHEeHHH. CHUCTEMbI IOKa3aTeNbHBIX, JIOTApU(MUUYECKUX HEPABEHCTB.

B3anmuo obpatnbie ¢pyHkiuu. ['paduku B3auMHO 00paTHBIX (QYHKITUH.

VYpaBHEHUsI, CUCTEMbI YPABHEHUI C IAPAMETPOM.

[IpousBonnas pyukiuu B Touke. KacarenpHas k rpadguxy Gynkuuu. ['eomerpuueckuii u pusnueckuid cMbICH pou3BoHOM. [Ipon3BoaHbIE 37IeMEHTapHBIX
¢dbynakuuid. [IpaBuna muddepennupoBanusl.

Bropas npousBoaHas, ee reoMeTpUIECKU U (HU3HUECKUN CMBICIT.

[Tonsitne o HempepbIBHBIX (PyHKIUAX. TOUkHM 3KCTpeMyMa (MakcuMyMa U MUHUMyMa). MccienoBaHue slieMEHTapHbIX (YHKIHUNA Ha TOYKHU IKCTPEMYyMa,
HauOoJbIlIee 1 HAUMEHbIIIee 3HAaUeHHEe C TIOMOIIbIO Mpou3BoaHOM. [locTpoenue rpadukoB GyHKIHI ¢ MOMOIIBIO TPOU3BOAHBIX. [IprMeHeHre Mpou3Bo IHOM TpU
peuieHuu 3a1ay.

[lepBooOpa3nas. IlepBooOpasnbie snemeHTapHbIX (yHKuMA. Ilnomans xpuBonuHeinol tpaneuun. dopmyna Herorona-Jleitbnuna.OnpeneneHHbIM
uHTerpaji. Beruncnenue niomnaaei miockux Guryp 1 00beMoB Tel BpallleHHs ¢ TOMOLIbI0 HHTETpaa.

I'eomerpus

IToBTOpenue.Pemenne 3a1a4 ¢ mpuMeHEHHEM CBOMCTB (UTyp Ha IUIOCKOCTH. 3ajauil Ha JOKa3aTeIbCTBO U MOCTPOCHHUE KOHTpIpuMepoB. Mcnonb3oBanue B
3a/a4ax MPOCTEHIINX JIOTUYECKUX INpaBwil. PeleHue 3amad ¢ UCIONb30BAaHHEM TEOPEM O TPEYrOJBbHUKAX, COOTHOLIEHUN B MPSIMOYTOJIBHBIX TPEYTOJIbHHUKAX,
(axTOB, CBS3aHHBIX C YETHIPEXyroJbHUKaMH. PelleHue 3amad ¢ HMCIOJIb30BaHHEM (DAaKTOB, CBSI3aHHBIX C OKPYKHOCTAMHU. PemieHue 3ajau Ha M3MEpeHHs Ha
IJIOCKOCTH, BBIYMCIIEHUE JJIUH U IJIoniaiel. Pemenne 3a1a4 ¢ NOMOIIbIO BEKTOPOB M KOOPANHAT.
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Harnsgnas crepeomerpusi. durypsl u ux nzodpaxenus (kKyo, nmupamuaa, npusma). OCHOBHbBIE MOHATUS CTEPEOMETPUH M UX cBoiicTBa. CedeHus Kyba u
TeTpa’pa.

Touka, npsiMass U IMJIOCKOCTh B IPOCTPAHCTBE, AKCHOMbBI CTEPEOMETPUU M CIEACTBUS W3 HHUX. B3auMHOE pacnojio’keHue NpsMbIX U IUIOCKOCTEH B
npocrpaHncTse. [lapamienbHOCTh NPAMBIX U IJIOCKOCTEN B MpocTpaHcTBe. M300paxkeHne NpocTeHnX NpoCTPaHCTBEHHBIX (PUTYP Ha MIIOCKOCTH.

Paccrostnus mexxay Gpurypamu B poCTPaHCTBE.

VYrubl B npoctpancTse. [lepreHIuKyIIpHOCTD NPSAMBIX U INIOCKOCTEM.

[Tpoexius Gurypsl Ha MIOCKOCTh. [Ipu3HaKu MEPHEHIUKYIIPHOCTH MPSMBIX U TUIOCKOCTEH B MMPOCTpaHCTBE. Teopema o Tpex MepreHanKyIsIpax.

Mpuororpannuku. [lapamnenenunen. CpoiicTBa TpsSMOYroJibHOTO Mapauienenumnena. Teopema I[ludaropa B mpoctpanctBe. Ilpusma u nupamuja.
[IpaBunbHas nupamuia u npaBuibHas npusma. [Ipsamas nupamuia. aeMeHTbl IPU3MbI U THPaMUJIbI.

Tena BpameHus:: UWIMHIP, KOHYC, cdepa U map. OCHOBHBIE CBOWCTBA MPSMOro KPyroBOrO IMJIMHAPA, MPSIMOTO KPYroBoro konyca. M3obpaxenue ten
BpAIlIeHUs Ha TUIOCKOCTH.

[IpencraBienue 00 yceyeHHOM KOHYCE, CEUeHUs] KOHyca (MapajijieIbHOe OCHOBAHUIO U MPOXO/IAIIEe Yepe3 BEPUIMHY), CEUEeHUs IINHpPA (MapajlieIbHO U
MEePIEeHIUKYIIPHO OCH), CeYeHHUs 1apa. PazBepTka MIIMHIpPA U KOHYCA.

[IpocTeitmme KOMOMHAIIMK MHOTOTPAHHWUKOB M TEJI BPAIICHUS MEXIy cOOO0W. BrlumcieHue 3meMeHTOB MPOCTPAaHCTBEHHBIX Guryp (pedpa, auaroHaiu,
YTJIBI).

[Inomaas MOBEpXHOCTH NMPABUIIBLHON MUpaMUIbl U MPAMOM pu3Mbl. [11011aas HTOBEpXHOCTH MPSIMOT0 KPYrOBOTO HMJIMH/IPA, MPSIMOTO KPYrOBOro KOHyca U
miapa.

[Tonsarue 06 o6peme. OObEeM MUpaMUIbl U KOHYCa, TPU3MBI U munHApa. O0beM mapa.

[Tonpo6Hble Tena B mpocTpancTBe. COOTHOLIEHUS MEXTY MJIOMIASIMU IOBEPXHOCTEN 1 00beMaMu MOA0OHBIX TEIl.

JIBM)KEHHSI B MPOCTPAHCTBE: MAPAJUIEIbHBIN MEPEHOC, EHTPAIbHASI CUMMETPUS, CHMMETPHSI OTHOCUTEIBHO IJIOCKOCTH, NOBOPOT. CBOWCTBA JBUKEHHIA.
[IpumeneHne ABMKEHUM NPU PEIICHUH 3a]1a4.

BexTopsl 1 koopauHatel B mpoctpancTee. CyMMa BEKTOPOB, YMHOKEHHE BEKTOpPA HA YUCIIO, YroJl MEXy BekTopaMu. KoJjummHeapHble M KOMIUJIaHapHbIE
BeKTOpbI. CKalsIpHOE NMPOU3BENECHUE BEKTOPOB. TeopeMa 0 pa3yioKeHHHM BEKTOpa IO TPEM HEKOMIUIaHapHbIM BeKkTopaMm. CKalsipHOE NMPOU3BENCHUE BEKTOPOB B
KoopauHaTax. [I[puMeHeHne BEKTOPOB MpHU PEeLUICHUH 33/1a4 Ha HAaX0XKACHUE PACCTOSTHUM, JUIHH, TUIOIIaaei 1 00beMOB.

YpaBHEeHHE MJIOCKOCTH B IPOCTPAHCTBE. Y paBHeHHE chephl B mpocTpancTBe. Dopmyria Jisi BBIYUCICHUS PACCTOSHUS MEX]Ty TOUKAMU B POCTPAHCTBE.

BepositHOoCTb M cTaTHcTHKA. PabdoTa ¢ TaHHBIMU

[ToBTOopenue. Pemenne 3amau Ha TabnuyHOe W rpaduueckoe mpeacTaBicHUe MaHHBIX. Vcrmoib30BaHHWE CBOMCTB M XapaKTEPUCTHK YHCIOBBIX HAOOpPOB:
CpeIHUX, HAauOOJBIIEr0 U HAaWMEHBIIEro 3HAYeHUs, pa3Mmaxa, Aucrepcud. PemieHue 3aay Ha OMNpeNeleHHe YacTOThl U BEPOSITHOCTU COOBITMH. Brruncnenue
BEPOSITHOCTEH B OMBITaX C PAaBHOBO3MOXHBIMHU JIEMEHTapHBIMU HcXoJaMu. PelieHue 3aia4d ¢ mpuMeHeHneM KOMOMHATOpukH. PeleHue 3a7ay Ha BBIUMCIICHUE
BEPOSITHOCTEH HE3aBUCHUMBIX COOBITUH, NpUMEHEHHe QOpMYNbl CIOXKEHUs BeposTHocTel.Pemenne 3amad ¢ npuMeHEHHEM auarpamm Oijepa, JaepeBa
BeposATHOCTEH, popmyibl beprymu.

YcnoBHas BepoaTHOCTS. [ [paBuio ymMHOXKeEHMS BeposiTHOCTEN. POpMyJia IIOJHOM BEPOSITHOCTH.

JIMCKpeTHBIE Ciy4aliHbIE BEIWYMHBI M pacnpeznencHus.HezaBucumele ciydaiiHple BEIMUYMHBL. PacnpenesieHne CyMMbl M NPOU3BEICHHUS HE3aBHCHMBIX
CIIy4aliHbIX BEJIUYHH.

Marematuueckoe OXUIAHME W JUCIEPCUS CIydallHOM BenMuuHbBL.MareMaTnyeckoe OXHJaHUE U JAMUCIEPCHs CYMMBl CIy4YailHBIX BEJIMYMH.
I'eomeTrpuueckoe pacnpenenenrne. bBuHOMHaIbHOE paclpeeeHUe U €ro CBOMCTBA.
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HenpepsiBHBIE ciiydalinble Beu4uHbl. [I0HATHE O INIOTHOCTH BEPOATHOCTU. PaBHOMEpHOE pacipeneeHue.

[lokazarenpHOE pacnpeneneHue, ero napaMmeTphl.

[lonsTe o HOpMmasibHOM pacnpenesneHuu. IlapameTpsl HOpMmanbHOTO pactpeneneHus. [Ipumepsl ciydalHbIX BEIMYMH, HNOJYMHEHHBIX HOPMaIbHOMY
3aKOHY (MTOTPEUTHOCTh U3MEPEHUH, POCT YEJIOBEKA).

HepaenctBo YeoOnimeBa. Teopema beprymmm. 3akoH Gonpmux yrced. BeiOOpodHbI MeTO M3MEpeHHsl BEpOSTHOCTEH. Posb 3akoHa OONBIIMX YMCEN B
HayKe, IPUpoJie U OOLIECTBE.

KoBapuanus nByx cinydaiiHbix BenuuuH. [lonsatue o xoadduurenre xoppensiuu. CoBMECTHbIE HAOMIOAEHUS JBYX CIY4YalHBIX BeIMYMH.BbIOOpOUYHBIN
K03((PUILIUEHT KOPPENALNH.

Yray0/eHHblil ypoBeHb

Auare0pa u HayaJIa aHaJIU3a

[ToBTOopenue. Pemenne 3aa4 ¢ MCMOIb30BAHUEM CBOMCTB YMCET U CUCTEM CUMCIICHUS, JETMMOCTH, JOJIEH U YacTe, MPOLEHTOB, MOIyJiel un cell. Pemenue
3a]1a4 ¢ MCMOJIb30BAHUEM CBOMCTB CTeNeHel M KOpHEW, MHOTOUYJIEHOB, IPeoOpa30BaHUil MHOTOWIEHOB U JIpOOHO-pallMOHANIbHBIX BhIpakeHUH. Pemienue 3agau ¢
MCIO0JIb30BAHUEM TpagyCcHOM Mepbl yriia. Moaynb 4ucia U ero cBoiicTBa. Pemienue 3amad Ha JBH)KEHUE U COBMECTHYIO paOOTy, CMECH U CIUIABbl C IMOMOIIBIO
JUHENHBIX, KBaJAPAaTHBIX U APOOHO-pAIIMOHANIBHBIX YPaBHEHUH U MX cUCTeM. PelieHue 3ajau ¢ MOMOIIBIO YUCIOBBIX HEPABEHCTB M CUCTEM HEPABEHCTB C OJHOMN
MIEPEMEHHOH, ¢ MPUMEHEHNEM M300paKeHUs YHCIOBBIX MMPOMEXKYTKOB. Pelllenne 3a1a4 ¢ UCOIb30BaHUEM YHCIOBBIX (QYHKIMM U uX rpadgukos. Vcnons3oBanue

CBOWCTB U TPAPUKOB JUHEHHBIX W KBAJAPATUUHBIX (YHKIHK, 0OpaTHOW MPOTMOPIMOHAIBPHOCTH W (DYHKIIUH y:\/;. I'paduueckoe pereHue ypaBHEHHH |
HepaBeHCTB. Vcrnonb3oBaHue omneparnuii HaJi MHOXECTBAaMU W BbICKa3bIBaHUAMM. VICIOJIb30BAaHME HEPABEHCTB M CHCTEM HEPABEHCTB C OJHOM IMEPEMEHHOM,
YUCJIOBBIX MPOMEXYTKOB, UX OOBCIMHEHHWH W TiepeceueHui. [IpumeHeHue mpu pemeHud 3a7ad CBOWCTB apU(METHYECKOW M T€OMETPUYECKOW MPOTPECCHH,
CYMMHPOBaHUSI OECKOHEYHOU CXOAIICHCS T€OMETPUUECKON MMPOTPECCHUH.

MHosxecTBa (YUCIOBBIE, T€OMETPUYECKUX QUryp). XapaKTepUCTUYECKOE CBOICTBO, 3JIEMEHT MHOXKECTBA, MyCTOE, KOHEYHOE, OECKOHEYHOE MHOMXECTBO.
Crnioco0Osl 3aanust MHOXkecTB [loamHOkecTBO. OTHOILIEHUS TPUHAIICKHOCTH, BKIIOUYEHHU, paBeHCTBa. Onepauuu Hax MHOKecTBaMu. Kpyru Ditnepa. Koneunsie
1 OECKOHEYHbIE, CUETHBIE U HECUETHbIE MHOKECTBA.

HcTuHHbIE U JOKHBIE BBICKA3bIBAHMS, OIEPAllMU HaJ BBICKAa3bIBaHUAMH. AireOpa BbicKa3blBaHWU. CBs3b BBICKA3bIBAaHUN C MHOKeCTBaMu. KBaHTOpBI
CYIIECTBOBAHUS U BCEOOLTHOCTH.

3akoHnsbl Iorukd. OCHOBHBIE JIOTHYECKUE TIpaBuiia. PelieHue TIornyeckux 3a1a4uc UCIOIb30BaHUEM KPYTroB Diiliepa, OCHOBHBIX JIOTUYECKUX MTPaBUIIL.

Ymo3zakmouenus. OOOCHOBaHHMS M JOKAa3aTENbCTBO B MaTemartuke. Teopembl. Buapl mareMaTtudeckux YTBep:KIeHUH. Buuel m0ka3aTenbCcTs.
Marematuueckass HUHIYKIHS. YTBEpXKACHUSA: OOpaTHOE AaHHOMY, NPOTHUBOMOJIOXKHOE, OOpaTHOE MPOTHUBOIOJIOXKHOMY JHaHHOMY. lIlpu3Hak u CBOWCTBO,
HEO0OXOIUMBIE U JOCTATOYHBIC YCIOBHSL.

OcHoBHast Teopema apudmetuku. OctaTku u cpaBHeHusa. AnroputMm EBknmma. Kutaiickas teopema 06 ocrtatkax. Mamas Teopema depma. q-UYHBIC
cUCTeMBbI cunciieHus. OyHKIus Dilsiepa, YUCIO U CyMMa JIEIUTENeH HaTypaJIbHOTO YKCIa.

Panuannas Mepa yria, TpPUTOHOMETpPUYECKAs OKPYXKHOCThb. TpuroHomerpudeckre (YHKIUU Yucel U yriaoB. PopMynbl NpPUBEACHUS, CIOXKEHHUS
TPUTOHOMETPUYECKUX (PYHKIUN, GOpMybl ABOMHOTO M IMOJIOBMHHOTO apryMeHTa. [IpeoOpa3zoBaHHe CyMMBbI, pa3HOCTU B MPOU3BEACHHE TPUTOHOMETPUUECKHX
¢byHKIMH, 1 HAOOOPOT.

33



Hynu ¢yHKIMH, TPOMEXYTKH 3HAKOTOCTOSIHCTBA, MOHOTOHHOCTh. Hambosnbinee u Haumenblnee 3HadeHue ¢(ynkuuu. [lepuoandeckue QyHKIUH U

i ={x =[x]
HaNMMCHBIINHA IICPUOI. YeTHBIE ¥ HEUETHBIC (1)YHKIH/II/I q)yHKIII/II/I ((I[pO6Ha$I qacCTb 4ucjia» y { n «1acjiasd 94aCThb 4uciian y .

Tpuronomerpruueckue (QyHKIUM YHUCIOBOTO apryMeHTa y=cosxy=sinx y= 19 X Y= Ct9X Cpoiicrea n rpaduKd  TPUTOHOMETPUYECKUX

¢bynkuuit. OOpaTtHeie  TpUTOHOMETpUYECKHEe (YHKIMHM, WX TJIABHBIC 3HAUEHHs, CBOWCTBA W rpaduku. TpuroHomerpuyeckue ypaBHeHHs. OIHOpPOIHBIC
TPUTOHOMETPUYECKUE ypaBHEHUS. Penienne npocTeNimx TpUroHOMETPUYECKUX HepaBeHCTB. [IpocTeiinme cucTeMpl TPUTOHOMETPUYECKUX YPABHEH M.
Cremnenb ¢ IEHCTBUTENBHBIM TMOKa3aTEJIeM, CBOMCTBaA creneHu. [IpocTeiine nokasaTelibHbe ypaBHEHUsT U HepaBeHCTBA. [loka3arenbHas QyHKUUS U ee

cBoifctBa u rpauk. Yncno € u pynxums Y = e*,

Jlorapudgm, cBoiictBa sorapudma. [lecsatuunblii U HaTypaibHblil Jorapudm. IIpeoOpasoBanue norapugmuueckux BblpakeHud. Jlorapupmuueckue
ypaBHEHHU U HepaBeHCTBa. Jlorapudmuueckas GyHKIUS U ee CBOICTBa U Ipaduk.

Crenennas ¢pyHKIMS U ee cBoiicTBa U rpaduk. ppanuoHanbHble ypaBHEHUS.

[lepBuuHbIE MpeACTaBICHUS O MHOKECTBE KOMIUIEKCHBIX uncen. JlecTBUsS ¢ KOMIIEKCHBIMM 4HciaamMHu. KoMIUIeKCHO compsbkeHHble yucia. Moaynnb U
apryMmeHrt uucia. TpuroHomerpuueckasi opma KOMIJIEKCHOTO uncia. Pemenne ypaBHEeHUH B KOMITJIEKCHBIX YUCIIAX.

Meton uHTepBaJIOB s pelieHusi HepaBeHCTB. [IpeoOpazoBanusi rpadukoB (QyHKIHMI: CABUT, YMHOXKEHHE Ha YHCJIO, OTPAKEHHE OTHOCUTEIHHO
KOOpJIUHATHBIX oced. ['padmyeckre MeTonbl penieHusl ypaBHEHU U HepaBeHCTB. PelleHne ypaBHEHUI M HEpaBEHCTB, COJEPKAIINX MEPEMEHHYIO O] 3HAKOM
MOZYJIS.

CucteMbl MOKa3aTENbHBIX, JOTApUPMHUUECKMX M HPPALUOHANBHBIX ypaBHEeHUH. CHCTEMBl MOKa3aTENbHBIX, JOrapUPMHUUECKUX M HPPALMOHAIBHBIX
HEPABEHCTB.

B3anmuo obpatubie ¢pyHkuu. ['paduku B3auMHO 00paTHBIX (QYHKITUH.

VYpaBHEHUSI, CUCTEMBI YPABHEHHI C TapaMETPOM.

®opmyna bunoma HerotoHa. PenieHue ypaBHEHH CTENEHH BhIlIE 2 crielMalbHbIX BUJOB. Teopema Buera, Teopema besy. [IpuBoauMbie 1 HENPUBO JUMBIE
MHorowieHsl. OcHOBHast TeopeMa anreOpbl. CUMMeTpudeckrne MHOrowieHsl. [lenounciaeHsble U 1eJ103HauHble MHOTOYJICHBI.

JuodanToBsl ypaBHeHus. Llemnbie apoou. Teopema depma o cymMe KBaapaToB.

CyMMBI U psiZibl, METOIBI CYMMHUPOBAHHUS U IIPU3HAKU CXOJIUMOCTH.

TeopeMmsl 0 IpUOIMKEHUH ASHCTBUTEIbHBIX YUCEN PALIUOHATIBHBIMHU.

MHosxecTBa Ha KOOPAWHATHON IIJIOCKOCTH.

Hepapencto Konm—ByHAKOBCKOT0, HEpaBEHCTBO VleHceHa, HepaBeHCTBa O CPETHHX.

[Tonstue npenena ¢pynkuuu B Touke. [lonstue npeaena GyHkuM B OECKOHEYHOCTH. ACUMITOTHI rpaduka GpyHKIuM. CpaBHEHHE OECKOHEYHO MalbIX U
6eckoHeuHo Oosbiux. HenpepreiBHOCTH (hyHKuMu. CBoiicTBa HenpephIBHBIX GyHKIMI. Teopema Beliepmtpacca.

Huddepenuupyemocts QyHkiuu. ITpomsBoanas ¢ynkuum B Touke. KacarenpHas k rpaduky ¢ynxuuu. ['eomerpuueckuii W (U3M4ecKUil CMBICT
npou3BoiHOM. [Ipumenenne npousBoaHoil B pusnke. [IponsBoanbie anemMenTapHbix yHkiuil. [IpaBuna nuddepeHumrpoanus.

Bropas npousBoHas1, ee reoMeTpu4ecKuil U pU3NIECKHii CMBICI.

Touku skcTpemyma (MakcuMyma U MUHUMYMa). ViccliegoBaHue 3lIeMEHTapHbIX (PYHKIMH Ha TOYKH SKCTpeMyMa, HauOoJiblllee U HauMeHbIee 3HaUeHHUE C
noMoIblo Mpou3BoaHON. IlocTpoenne rpagukoB (yHKUMH € TOMOIIBIO NPOM3BOJHBIX. lIpMMeHeHMe NpoW3BOAHON mNpH pemeHHH 3anad. HaxoxnaeHue
HKCTPEMYMOB (PYHKIMI HECKOJIKUX IT€PEMEHHBIX.
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[lepBooOpa3nas. Heonpenenenusiii unterpan. IlepBooOpasneie snemenTapHbix (yHkuuid. [Inomans kpuBonuHeidHoi Tpaneuuu. @opmyna Herorona-
Jleitbnuna. OnpeieieHHbIN HHTErpajl. Beruucienue momaei miockux Guryp u 00beMoB TeJl BpallleHUs ¢ TIOMOIIBIO HHTErpaia..

Mertoap! perieHus: (GyHKIIMOHATBHBIX YPABHECHUN 1 HEPABEHCTB.

I'eomerpus

[ToBTOpenue. Pemienue 3agay ¢ UCNONb30BAaHUEM CBOMCTB (UIYp Ha IUIOCKOCTH. PelieHue 3aaad Ha J0KAa3aTeNbCTBO U MOCTPOEHUE KOHTPIPHUMEPOB.
[IpumeHeHne npocTeNuX JOTUYECKUX MpaBuil. Perenre 3a1a4 ¢ UCIOJIb30BAHUEM TEOPEM O TPEYTOJIbHUKAX, COOTHOIIEHUN B IIPSIMOYI'OJIbHBIX TPEYrOJbHUKAX,
(baxTOB, CBS3aHHBIX C YETHIPEXYroJbHUKAaMH. PelieHne 3amad ¢ HMCHOJb30BaHHEM (DAaKTOB, CBS3aHHBIX C OKPYKHOCTSAMH. PemeHue 3amad Ha M3MEpEeHUs Ha
IJIOCKOCTH, BBIYMCIICHUS JJIUH U IJIolaael. Pemenre 3a1ad ¢ noMOIIbI0 BEKTOPOB M KOOPIMHAT.

Harnsannas crepeomerpus. [lpusma, napamienenunen, nupaMua, TeTpadp.

OcHOBHbIE IOHATHS T€OMETPUU B IPOCTPAHCTBE. AKCMOMBI CTEPEOMETPHUH U CleACTBUS U3 HUX. [IoHsATHE 00 aKCMOMAaTHYECKOM METO/IE.

Teopema Menenas nns terpasgpa. [locTpoeHne cedeHMi MHOTOTPaHHMKOB METOJIOM cieAoB. LleHTpanbHOe mpoektupoBaHue. IlocTtpoeHue cedeHwui
MHOTOTPaHHUKOB METOJIOM IPOEKIIUH.

CkpermuBaromecs npsiMble B MPOCTPAHCTBE. YTOJI MEXKy HUMU. MeTo1bl HAXOKICHHUS PaCCTOSIHUNA MEX/Ty CKPEIIMBAIOIIMMHUCS MPSIMBIMHU.

Teopembl 0 mapajuIeNbHOCTH MPSAMBIX U IJIOCKOCTEH B mpocTpaHcTBe. [lapannenbHoe mpoekTupoBaHue U u3olOpaxkenue ¢uryp. 'eomerpruyeckue mecra
TOYEK B MPOCTPAHCTBE.

[IepneHMKyYISIpHOCTD NPSAMOM U IIIOCKOCTH. OpTOroHanbHOE NpoekTupoBanue. Haknonuslie n npoekuuu. Teopema o Tpex neprneHIuKyspax.

Buabr TerpasapoB. OpTOLECHTPUUECKHIN TETpadap, KapKacHBINA TETpa’ lp, paBHOTPAHHBIN TeTpasap. [IpsmoyronabHbiil TeTpadap. Meauansl 1 OMMe THaHBI
Terpasapa. JlocTtpauBaHue TeTpasapa 10 HapajiesenuIea.

Paccrostnus mexxay ¢purypamu B npoctpascte. OOIKNA NEPIEHIUKYISAP IBYX CKPEIIMBAIOIINXCS MPSIMBIX.

Yrael B npoctpancTBe. [lepnenaukynspasie miockocTu. [lmomanas oproroHanbHOM mpoekuuu. [lepnenaukynsipHoe ceueHue Mmpu3Mbl. TpexrpaHHbld U
MHOTOTpaHHbIi yroyi. CBOMCTBA MJIOCKUX YIJIOB MHOTOIpaHHOTO yrija. CBOWCTBA IUVIOCKUX M JIBYTPAHHBIX YIJOB TPEXTPAHHOrO yria. TeopemMbl KOCMHYCOB U
CUHYCOB JIJIsl TPEXTPAaHHOTO YIJIa.

Bunbl MHOTOrpanHukoB. Pa3BepTku MHOrorpanHuka. Kpartyaiiime myTy Ha HOBEPXHOCTH MHOTOTPAHHUKA.

Teopema Ditnepa. [IpaBusibHbIe MHOTOTPAHHUKH. JIBOMICTBEHHOCTH MPABUIIBHBIX MHOTOTPAHHUKOB.

[Tpuzma. [Tapannenenunen. CpoiicTBa napamienenumnena. [IpsamoyronbHelil napamienenunesi. HakioHHbIE TPU3MBI.

[Mupamuna. Buasl nupamui. DneMeHThI PaBUIIbHON mUpaMubl. [IupaMuapl ¢ paBHOHAKIOHEHHBIMH peOpaMu U IPaHSIMU, UX OCHOBHBIE CBOMCTBA.

[Inomanu noBepxHOCTEH MHOTOIPAHHHUKOB.

Tena Bpamenus: TUIMHIP, KOHYC, map U cepa. Ceuenus NUIMHIPA, KOHYca U 1mapa. [llapoBoii cerMeHT, mapoBoii IO, IapOBOK CEKTOP (KOHYC).

VYceueHHas nupaMua U yCEUEHHBIN KOHYC.

DnemeHTHl chepuueckoii reomerpun. Konnyeckue ceueHusl.

KacarenbHble npsiMble U I0cKocTH. Brincannsie u onucanubie cdepbl. Kacaromuecs chepsl. KomOruHaiuu Ten BpaieHusl.

BexTopsl 1 koopauHatel. CymMMa BEKTOPOB, YMHOKEHUE BEKTOpA HA YHMCIIO. YTOJ MEXy BekTopamu. CKaJsipHOE MPOU3BEICHHE.

VYpaBHenue miuockoctu. DopMyna paccTOSHUS MEXAY TOUYKaMmH. YpaBHeHUe chepbl. PopMyna paccTOSHUSA OT TOYKU 10 MiIockocTu. CrocoObl 3amaHus
MPsIMOM ypPaBHEHUSIMU.

Pemenue 3a1a4 ¥ 10Ka3aTeabCTBO TEOPEM C IIOMOIIBIO BEKTOPOB U METOJIOM KOOPAMHAT. DJIIEMEHThI TEOMETPUH Macc.
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[Tonsitne o6bema. OObeMbI MHOTOTPpaHHUKOB. OOBbEMBI Tel BpalieHus. AKCHOMBI 00beMa. BriBo hopmysr 00bEMOB MPSMOYTOIBHOTO MapalieIenuIie1a,
MPU3MBI U TUpaMuIbl. POPMYITBI JIs1 HAX0XKACHHS 00beMa TeTpadapa. TeopeMbl 00 OTHOMIEHUSX 00HEMOB.

[TpwioskeHust HHTETpalia K BRIYMCICHHIO 00BEMOB M TIOBEpXHOCTEH Ten BpameHus. [Inomans chepudeckoro nosica. O6bem mrapoBoro cios. [Ilpumenenne
00BEMOB MPH PEIICHUH 3a/1a4.

[Tnomans chepsl.

PazBepTka nmnuHapa u koHyca. [1nomans noBepXHOCTH MWIMHAPA U KOHYCA.

KoMOuHaImm MHOTOTPaHHUKOB M TEJI BPaIICHHUS.

[Tono6ue B nmpoctpancTse. OTHOLIEHNE 0OBEMOB U IIOIIA/ICH MOBEPXHOCTEN MOT0OHBIX (QUTYD.

JIBIKEHMs B IIPOCTPAHCTBE: NMApAJUICIIbHBIN IEPEHOC, CHMMETPHUSI OTHOCUTEIBHO TNIOCKOCTH, IEHTPAJIbHAS CHMMETPHSL, IOBOPOT OTHOCUTEIIBHO NPSIMOM.

[Ipeo6pa3oBanue nomodust, roMmoTeTHsl. Perenne 3ajau Ha INIOCKOCTH € UCIOJIb30BAaHUEM CTEPEOMETPUUECKHUX METOIOB.

BeposiTHOCTH U CTATHCTHKA, JIOTUKA, TEOPHs TPadoB 1 KOMOMHATOPUKA

[ToBTopenue. Mcmonp3oBanwe TaOmWIl U AWarpaMM JUIsl TIPEICTaBICHUs JaHHBIX. PelieHue 3amad Ha TPUMEHEHHUE OMHMCATENbHBIX XapaKTEPHUCTHK
YHUCJIOBBIX HAOOPOB: CPETHUX, HAMOOJIBIIIETO U HAMMEHBIIIETO 3HAYEHUS, pa3Maxa, JUCTIEPCHH M CTaHAAPTHOTO OTKJIOHEHHWs. BrruncieHne 4acToT U BEpOATHOCTEH
coObITHI. BBIunciieHre BEpOITHOCTEN B OTIBITAX C PABHOBO3MOXKHBIMU DJIEMEHTAPHBIMU UCX0aMu. Vcronp30BaHne KOMOMHATOPUKU. BrIaucieHne BeposiTHOCTEH
HE3aBUCHUMBIX COOBITHIA. VcTiop30BaHne POPMYIIBI CIIOKEHHUS BEPOSTHOCTEH, TuarpaMm Dumepa, 1epeBa BeposiTHoCTel, popmynsl bepaysmmm.

BeposTHOCTHOE MPOCTPAHCTBO. AKCMOMBI TEOPUH BEPOSTHOCTEN.

VYcnoBHast BepoATHOCTB. [IpaBuiio ymHOKeHus BeposiTHOCTeH. DPopmyna nojHou BeposTHOCTH. Dopmyina baiieca.

JluckpeTHble cinydaliHble BEIMYMHBI U pacnpezeneHns. CoBMECTHbIE pacnpeeneHus. Pacnpenenenue CyMMbl M IPOU3BEACHHS HE3aBUCUMBIX CIydalHBIX
BEJIMYMH. MaTemaTudyeckoe OKUIaHuE U AUCIIEPCHS] CIIy4alHOM BEJIMYMHBI. MaTeMaTudecKoe 0KUIaHUE U JUCTIEPCHS CYMMBI CIIy4aliHbIX BEJIMYHH.

bunapHas cinydaitHasg BenuuuMHa, pacnpeaesieHre bepuymnu.l'eomerpuueckoe pacnpenesneHre. BUHOMHaIbHOE paclnpelesieHue U €ro CBOICTBA.
['unepreomerpruueckoe pacnpenesieHUen €ro CBOMCTBA.

HenpepsiBHble cnyyalinbie BenuuuHsl. [110THOCTE BeposiTHOCTH. PyHKIMA pacnpeneneHusa. PaBHoOMepHOe pacnpeneneHue.

[TokazaTenbHOE pacrpeaeneHue, ero napameTpsl.

Pacnpenenenne Ilyaccona u ero npumenenne. HopmaneHoe pacnpenenenue. @ynkuus Jlamnaca. [lapamerpsl HopManeHOTO pactpezenenus. [Ipumepst
ClIydaifHbIX BEJTMYHH, IOJYMHEHHBIX HOPMAIbHOMY 3aKOHY (TIOTPEUIHOCTh U3MEPEHMI, POCT uesioBeka). LlenTpanpHas npeaenpHas Teopema.

HepasenctBo YeOwimeBa. Teopema UeObimeBa u  Teopema bepHymnu. 3akoH 6onblinx uucen. BolOOpouHbIi MeTOA HM3MepeHUusi BeposTHOCTe. Poib
3aKOHA OOJIBIIMX YKCEN B HAYKe, MPUPOJIE U OOIIECTBE.

KoBapuanus nByx ciydaitabix BenuuuH. [loHstue o xosddunuente xoppensiun. CoBMeCTHbIE HAOMIOJEHUS IBYX CIy4YailHBIX BETHMYHUH. BHIOOpOUHBIi
koaddumeHT koppensauuu. JInneitnas perpeccusi.

Craructuueckas runore3a. CTaTUCTUKA KPUTEPUSI U €€ YPOBEHb 3HAUMMOCTH. [IpoBepka npocTelmmnx runoTe3. IMIUPUUECKUE pACIIPEACIICHUS U UX CBA3b
C TEOPETUYECKUMH pactipeiefieHusiMU. PaHroBast koppensuus.

[TocTpoenne cootBeTcTBUN. UHBEKTUBHBIE U CEOPBEKTUBHBIE COOTBETCTBUS. buekuuu. J{uckpernas HenpepsiBHOCTb. [Ipunnun Jupuxie.

KonupoBanue. J[BouuHas 3anuch.

OcHoBHble moHATHS Teopuu Tpados. JlepeBbs. JBouunoe nepeBo. CsizHocTh. KommoneHntsl cBsizHOCTU. [lyTn Ha rpade. DiinepoBsl U ['aMHIBTO HOBBI

MyTH.

36



	Планируемые личностные результаты освоения обучающимися
	основной образовательной программы основного общего образования
	Планируемые метапредметные результаты освоения обучающимися
	основной образовательной программы основного общего образования (1)
	Планируемые предметные результаты освоения обучающимися
	основной образовательной программы основного общего образования (2)
	Математика: алгебра и начала математического анализа, геометрия
	Математика: алгебра и начала математического анализа, геометрия


