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1. Ilnanupyemble JIMYHOCTHBIE pPe3y/bTAThl MO NpeaAMeTy «MaTeMaTHKa: ajredpa u Hayaja
MaTeMATHYeCKOro aHAJIN3a, FeOMeTPHUs»

JInyHOCTHBIE pe3yabTaThl B cdepe OTHOLIEHHMI ydamuxc K cede, K CBOeMY 310POBbI0, K
MO3HAHUIO cels:

— OpHMEHTAlUsl YYalllMXCsl Ha JOCTM)KEHUE JMYHOIO CYaCThsl, PEAIM3ALNI0 MO3UTHUBHBIX KU3HEHHBIX
NEPCHEeKTUB, HWHULUATUBHOCTb, KpPEaTHMBHOCTb, T'OTOBHOCTb M CIIOCOOHOCTb K JIMYHOCTHOMY
CaMOOIIPEICJIEHUI0, CIIOCOOHOCTh CTABUTH LIEJIM U CTPOUTD KU3HEHHBIE IUIaHbI;

— FOTOBHOCTH M CLIOCOOHOCTH 00€CIIeUnTh ce0e U CBOMM OJTM3KUM JOCTOHHYIO KH3Hb B ITPOIECCEe
CaMOCTOSITEJIbHOM, TBOPUECKON U OTBETCTBEHHOU JIEATEIIbHOCTH;

— TOTOBHOCTH M CIIOCOOHOCTb YYAIIMXCSl K OTCTAMBAHUIO JJMYHOTO JJOCTOMHCTBA, COOCTBEHHOTO MHEHHUS,
TOTOBHOCTb M CIOCOOHOCTBH BBIPA0ATHIBATh COOCTBEHHYIO MO3HMIIMIO MO OTHOHICHUIO K OOIECTBEHHO-
MOJUTUYECKUM COOBITHSIM TPOILUIOTO M HACTOSINEr0 Ha OCHOBE OCO3HAHUS M OCMBICICHHUS MCTOPHH,
JyXOBHBIX LICHHOCTEH U JOCTHKECHUI HAIlIEH CTPaHbI;

— TOTOBHOCTh M CIOCOOHOCTH YyYalllUXCS K CaMOpPa3BUTHIO M CAaMOBOCIUTAaHUIO B COOTBETCTBUHU C

O6H.I€‘I€J'IOB€‘I€CKI/IMI/I HNCHHOCTAMHA U HACAIaMU I'PaXXIaHCKOI'O O6H.[€CTB8., HOTpe6HOCTB B (1)I/I3I/I‘IGCKOM
CaMOCOBCPIICHCTBOBAHUH, 3aHATHAX CHOpTI/IBHO'03HOpOBHTeHBHOﬁ ACATCIbHOCTBIO,

— IMPHUHATHC U PCAIN3alnA HeHHOCTeﬁ 300pOBOIo H 0€e301acHOTO 06pa3a KHN3HU, 6€pe)KHOG,
OTBECTCTBEHHOC MW KOMIICTCHTHOC OTHOIICHHEC K COGCTBCHHOMY (1)I/I3I/I‘I€CKOMy U TICUXOJIOIMYCCKOMY
300POBbIO;

— HCIIPUATHUC BPCAHBIX IIPHUBBIYCK: KYPCHU, yHOTpC6J’IeHI/I${ AJIKOI'0JIsA, HAPKOTHKOB.

JInuHoCcTHBIE pe3yabTaThl B cepe oTHOIIEHHH yyammxcs K Pocenu kak k Poanne (OtedecTny):

— poccuiicKas HIEHTUYHOCTb, CIOCOOHOCTh K OCO3HAHMIO POCCHHMCKOH HMJIEHTHMYHOCTH B
MOJIUKYJIBTYPHOM COLMYME, UYBCTBO MPUYACTHOCTU K MCTOPUKO-KYJIBTYPHOM OOIIHOCTH POCCUHCKOTO
Hapo/a ¥ cynpbe Poccun, matpuoTusm, TOTOBHOCTB K ClTy>keHHIO OTe4ecTBy, ero 3aluTe;

— YBWXKEHHME K CBOEMY HapoJdy, YyBCTBO OTBETCTBEHHOCTH mepen PonuHOM, ropaocTH 3a CBOM Kpai,
ceor0 PoauHy, mnponuioe M HacTosllee MHOTOHALMOHAIBHOIO Hapoja Poccuu, yBakeHHe K
rocy/1apCTBEHHBIM CUMBOJIaM (rep0, ¢uiar, THMH);

— (GopMHpOBaHHE YBAXKEHHMS K PYCCKOMY S3BIKY Kak TIOCyJapCTBEHHOMY s3bIKy Poccuiickoit
®denepanni, ABIAIOLIEMYCS OCHOBOM POCCUICKON HAEHTUYHOCTH U TJIaBHBIM (DAKTOPOM HAIlMOHAIILHOTO
CaMOOIIPEEIICHUS;

— BOCIMTaHUE YBOXXEHUS K KYJIbTYpE, sI3bIKaM, TPAAULIUAM 1 00bIYasiM HapOOB, MPOKUBAIOIINX B
Poccuiickoit denepanun.

JIMYHOCTHBIE Pe3y/bTAThI B c(pepe OTHOLIEHUH YYAIIMXCH K 3aKOHY, TOCYAapCTBY U K
rpakIaHCKOMY 00IeCTBY:

— IPAXXIAHCTBEHHOCTb, TPAYKIAHCKAsl MO3ULIMS AKTUBHOI'O U OTBETCTBEHHOT'O WIEHA POCCUMCKOrO
o0I11ecTBa, OCO3HAOIIETO CBOM KOHCTUTYIIHOHHBIE MTpaBa U 00SI3aHHOCTH, YBAXKAIOIIETO 3aKOH U
MIPABOIOPSIIOK, OCO3HAHHO MPUHUMAIOIIETO TPAIUIIMOHHBIE HAIIMOHAIBHEIE U 00II[eueI0BeUeCKre
T'YMaHUCTHYECKHE U JeMOKPATUYECKHE [IEHHOCTH, TOTOBOTO K YYaCTHIO B OOIIECTBEHHON KHU3HU;

— MPU3HAHUE HEOTUYKIAEMOCTH OCHOBHBIX MIPaB U CBOOO]] YENIOBEKA, KOTOPhIE IPUHAICKAT KAKIOMY
OT POXKICHHSI, TOTOBHOCTh K OCYIIECTBICHHIO COOCTBEHHBIX MpaB M CBOOOJ 0€3 HapyIlIeHUs MpaB U
cBOOO/ JPYTHX JIMII, TOTOBHOCTh OTCTaMBAaTh COOCTBEHHBIE MpaBa M CBOOOBI YENIOBEKA M TpaKIaHUHA
COTJIACHO OOIICTIPU3HAHHBIM TMPUHIMIIAM ¥ HOpPMaM MEXIYHAPOJHOTO TpaBa U B COOTBETCTBHH C
Kouncturynueit Poccuiickoii @enepanniu, npaBoBasi U MOIUTHYECKAsi TPAMOTHOCTb;

— MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Da3BUTHS HAyKH W OOIIECTBEHHOM
MPAKTUKH, OCHOBAaHHOE HA TUAJOTre KYyIbTyp, a TaKXKe pa3NudHbIX (opM OOIIECTBEHHOTO CO3HAHUS,
OCO3HAHHME CBOET0 MECTA B MOJUKYJIBTYPHOM MHPE;

— UHTEPUOpU3ALUS LIEHHOCTEN JEMOKPATUU U COLMAIIBHOU COJIMIAPHOCTH, TOTOBHOCTD K JIOTOBOPHOMY
PEryJIMPOBAHUIO OTHOLICHUI B IPYIIIE WIM COLMATIBHON OPraHU3ALNY;



— TOTOBHOCTb YYAaIIMXCS K KOHCTPYKTHBHOMY YYaCTHIO B NPUHSATHU PEIICHHH, 3aTparuBaiolIMX HX
npaBa M UHTEPECH, B TOM 4YHCIE€ B pPa3IUuHBIX (opmMax OOIIECTBEHHOW CaMOOpTaHM3aINH,
caMmoyIpaBiieHHsI, 00IIECTBEHHO 3HAYNMOM JeITEeIbHOCTH;

— TPHUBEPKEHHOCTh HJESM HHTEPHAI[MOHAIN3MA, JPYKOBI, paBEHCTBA, B3aWMOIIOMOIIM HAapOJIOB;
BOCIIUTAHUE YBAKUTEIHHOTO OTHOIICHHS K HAIMOHAJIHHOMY JOCTOMHCTBY JIIOJCH, WX UyBCTBaM,
PETUTHO3HBIM YOCIKICHUSAM;

— TOTOBHOCTH YYAII[MXCSl MPOTHUBOCTOSTH MJCOJIOTHH SKCTPEMH3Ma, HAalMOHAIM3Ma, KCEHO(hOOHH;
KOPPYIIMH; TUCKPUMHUHALIUY 110 COIIMATIBHBIM, PEIUTHO3HBIM, PACOBBIM, HAIIMOHAILHBIM IPU3HAKAM U
APYTUM HETaTUBHBIM COLMAIIBHBIM SBJICHUSM.

JINYHOCTHBIE pe3yjbTaThbl B cq)epe OTHOIIEHMI YHyammxces ¢ OKPyKaromuMu JIOAbMMU:

— HPABCTBEHHOE CO3HAHME M IIOBEJCHUE HA OCHOBE YCBOCHHUS OOIIEUEIOBEYECKUX LEHHOCTEH,
TOJICPAHTHOTO CO3HAHUA M MOBCACHHA B IMOJUKYJIBTYPHOM MHUPE, TOTOBHOCTU U CIIOCOOHOCTH BECTH
ajaiaor ¢ JpyrumMu JIrOAbMH, AOCTUIaTb B HEM B3aMMOIIOHUMMAaHHWA, HaXOIUTb O6HII/IG neiam u
COTPYJHHMYATH JUIS UX JOCTHKCHHS;

— MIPUHATHE TYMAaHUCTHYECKHUX LIEHHOCTEH, 0CO3HAHHOE, YBAXUTEILHOE M JOOPOKETaTEILHOS
OTHOIIIEHHE K APYTOMY YEJIOBEKY, €r0 MHEHHUIO, MUPOBO33PEHUIO;

— CII0OCOOHOCTB K COTIEPEKUBAHHUIO U (POPMHUPOBAHHE TTO3UTHBHOTO OTHOUICHUS K JIIOASM, B TOM YHCIIE K
JugaM € OIpaHMYCHHBIMHW BO3MOXKHOCTAMU 30POBbA W HWHBAJIUWIAM; 6€p€)KHO€, OTBE€TCTBCHHOC U
KOMIIETEHTHOE OTHOIIECHHE K (PU3UYECKOMY U TICHXOJIOTMYECKOMY 37I0POBBIO APYIHX JIIOJCH, YMEHHE
OKa3bIBaTh IIEPBYIO IIOMOIIIL;

— (opmMupoBaHue BBIpa)KEHHOW B MOBEACHUHM HPAaBCTBEHHOHW IO3UIMU, B TOM YHCIIE CIIOCOOHOCTH K
CO3HATEJIbHOMY BBIOOpY J00pa, HPABCTBEHHOTO CO3HAHUS W TOBEICHUS HAa OCHOBE YCBOCHHS
O6HI€‘-IGJIOBC‘-I€CKI/IX HGHHOCTCﬁ 1 HpPpAaBCTBCHHBIX YYBCTB (‘-ICCTI/I, aojira, CripaBCJIMBOCTH, MUJIOCCP AN
U APYKET00us);

— pa3BUTHE KOMIIETEHIINIA COTPYJHUYECTBA CO CBEPCTHUKAMM, TETbMU MJIA/IIIEr0 BO3pacTa, B3pOCIbIMU
B 00pa3zoBareIbHON, OOLIECTBEHHO MOJIE3HON, YUeOHO-UCCIIEI0BATENbCKON, IPOEKTHOM U APYTUX BUAAX
JesITeTbHOCTH.

JIM4YHOCTHBIE Pe3yJIbTAThI B c(pepe OTHOLIEHUH YYAIMXCH K OKPY/KAIOILIEMY MHPY, )KHBOH
NpHUpoje, XyA0KeCTBEHHOM KYyJIbTYype:

— MHPOBO33PEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTUA HAYKH, 3HAUMMOCTH HAyKH,
TOTOBHOCTh K Hay4YHO-TEXHUYECKOMY TBOPYECTBY, BJIaJICHHE JOCTOBEPHOUN MH(pOpMaluel 0 mepe1oBbIX
AOCTHXKCHUAX H OTKPBITHUAX MHpOBOfI M OTEUECTBEHHOMU HAayKH, 3aMHTCPCCOBAHHOCTL B HAYYHBIX
3HAHUAX 00 YCTPONCTBE MHUpa U OOIIECTBA;

— TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHMIO, B TOM YHCJIE caMOOOpa30BaHMIO, HA MPOTSKEHUU BCeil
KU3HU; CO3HATEJIbHOE OTHOUIEHHE K HENpEephIBHOMY O0Opa30BaHHI0 KaK YCJIOBHUIO YCHEIIHOMN
npo¢ecCHOHATBLHON U 00IIECTBEHHOH 1A TEIbHOCTH;

— DKOJIOTHYECKas KyJbTypa, OepekHOe OTHOILIEHHUS K POAHON 3emiie, pUpoIHbIM OorarctBam Poccuu u
MHpa;, MNOHMMAHUE BIIMAHHA COHUAIBHO-DKOHOMHYCCKUX IIPOHCCCOB Ha COCTOAHHUC HpHpO)IHOﬁ u
COLIMAJIBHOW Cpefbl, OTBETCTBEHHOCTb 3a COCTOSHHUE IIPUPOIHBIX PECYPCOB; YMEHHUsS UM HaBBIKU
Pa3yMHOI'O IPUPOJIONOJIB30BAHUSA, HETEPIUMOE OTHOLICHUE K JEHCTBUAM, IPUHOCALIUM BpEX
HKOJIOTUH; IPHOOPETEHHE ONBITA 3KOJIOr0O-HANPABIEHHOM! 1EATEIbHOCTH;

— 3CTETUYECKOE OTHOIIEHUS K MUPY, TOTOBHOCTB K 3CTETHUECKOMY 00YCTPOICTBY COOCTBEHHOTO OBITA.

JIMYHOCTHBIE Pe3y/IbTAThI B c(pepe OTHOLIEHHH YYAIIMXCH K CeMbe U POAMTEIsIM, B TOM YUCIe
NMOArOTOBKA K CeMEHHOM KH3HHU:

— OTBETCTBEHHOE OTHOIIEHUE K CO3/IaHUI0 CEMbU Ha OCHOBE OCO3HAHHOIO MPUHSTHUS LIEHHOCTEN
CEeMEHHOM KU3HMU,

— TOJIOKUTENBHBIN 00pa3 ceMbHU, pOAUTETHCTBA (OTIIOBCTBA U MATEPUHCTBA), UHTEPHOPHU3AIIHS
TPAAULIMOHHBIX CEMENHBIX LIECHHOCTEN.



JInuHOCTHBIE Pe3yJabTAThl B cepe OTHOILIEHHUS YYAIIHXCS K TPYAY, B chepe cOHATBHO-
IKOHOMHYECKHX OTHOIIEHUI:

— YBa)KEHHUE KO BceM (popMaM COOCTBEHHOCTH, TOTOBHOCTD K 3aIlIUTE CBOCH COOCTBEHHOCTH,

— OCO3HAHHBIN BEIOODP Oymyiei mpoheccuu Kak MyTh U COoCcOo0 pealin3ani COOCTBEHHBIX KU3HEHHBIX
IJIAHOB;

— TOTOBHOCTHh OOYYaIOIUXCSI K TPYIOBOW TPO(HECCHOHATBHOW ACSITETbHOCTH KaK K BO3MOXHOCTH
y4acTHs B PEIICHUH JINYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIEHAIIMOHAIBHBIX ITPOOJIEM;

— TOTPeOHOCTh TPYIUTHCS, YBOXKECHHWE K TPYIAy H IJIOJAIM TpyHa, TPYIOBBIM JOCTHXKCHUSIM,
JT0OPOCOBECTHOE, OTBETCTBEHHOE M TBOPUYECKOE OTHOIICHHE K PA3HBIM BHJIaM TPYAOBOM IESTEIHbHOCTH;
— FOTOBHOCTh K CaMOOOCTYKHBAHUIO, BKIIIOYasi 00yYSHHE U BBHITIOJHEHUE JIOMAITHUX 00S3aHHOCTEH.
JInuHocTHBIE pe3yJbTaTbl B cdepe (PU3MYECKOTr0, MNCUXOJOTHYECKOT0, COUHMAIBLHOIO U
aKaJeMHU4YeCcKOro 0J1aronoJyqus o0y4arommxcs:

— (u3UIecKoe, IMOIMOHATBHO-TICUXO0JIOTUYECKOE, COIMATIbHOE OJIarornorydue 00yJarmuxcs B KU3HH
00pa30BaTeNbHON OpPraHMU3AIMH, ONIYIICHHE NEeThbMH O€30MacHOCTH M IICHXOJOTHYECKOro KoMQopTa,
nH(pOpPMaITMOHHOM 0€301MaCHOCTH.

I[nanupyemble MeTanpeaIMeTHbIE pPe3yJbTAaThI M0 peaAMeTy «MaTeMaTHKa: ajredpa u Havaja
MATeMATHYEeCKOr0 aHAJIN3a, FeOMeTPHsD)
Metanpeamertnsie pe3ynbTatbl ocBoeHust OOII npeacTaBieHsl TpeMs rpyHnaMu YHUBEPCATbHBIX
yaeOHbIx aeiictBuid (YVY /).

1. PeryisiTUBHBIE YHHBeEpPCAaJbHbIe y4eOHbIe 1eiCTBUS

BbInyCKHUK Hay4uTCH:
— CaMOCTOATEIIBHO ONPEIENATh LENH, 3a1aBaTh IapaMeTPbl U KPUTEPUH, 110 KOTOPBIM MOKHO
ONPEIEIUTD, YTO LENIb JOCTUTHYTA;
— OLI€EHUBATh BO3MOXKHBIC ITOCICACTBUS JOCTHXCHUA MMOCTaBJICHHOMN eI B ACATCIBbHOCTH, cOoOCTBEHHOMH
KHU3HU U )KU3HU OKPYKAIOIIKX JIFOEeH, OCHOBBIBAsICh HA COOOPAaXEHUAX 3TUKU U MOPAJIH;
— CTaBUTH U (hopMynupoBaTh COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIIbHON JEATEILHOCTH U KU3HEHHBIX
CUTYyalUsX;
— OLIEHUBATh PECYPCHI, B TOM YUCIIE BPEMS U JIpyriue HeMaTepHalbHble peCypChl, HEOOXOUMbIE AJIs
JOCTUKEHHMS TIOCTABJICHHOU LEJIH;
- BI)I6I/IpaTI) IIyTb JOCTHUXXCHUA LECJIH, IIJIITAHUPOBATH PCHICHUC IMTOCTABJICHHBIX 3a/la4, OITUMHU3UPYA
MaTepHualbHbIE U HEMATEpUAIbHBIC 3aTPAThI;
— OpraHU30BbBIBATH d(PPEKTUBHBIN MOUCK PECYPCOB, HEOOXOAUMBIX JJIS TOCTHXKEHHS TTOCTaBICHHOM
LETIH;
— COIIOCTABIIATH NOJIyYEHHBIA PE3YIbTAT AEATENBHOCTH C IIOCTABICHHOM 3apaHee LEIBIO.

2. [To3HaBaTe/IbHbIE YHHBePCAJIbHbIE YUeOHbIe AelicTBUS

BbInyCKHUK Hay4YuTCH:

— MCKaTh ¥ HaXOJUTh 0000IIEHHbIE CITOCOOBI PEIlIeHNs 33a/1a4, B TOM YHCIIE, OCYIIECTBIISATh Pa3BEPHYTHIN
MH(OPMAIIMOHHBIN MMOUCK U CTaBUTh HA €r0 OCHOBE HOBBIE (YueOHbIE U [TO3HABATEIbHbIC) 3a1a4H;

— KPUTUYECKHU OLIEHWBATh U UHTEPIIPETUPOBATH HH(OPMALINIO C Pa3HBIX MO3UIINNA, PACIIO3HABATH U
(buKkcupoBaTh NPOTUBOPEUUS B UHHOPMALIMOHHBIX HCTOUYHUKAX;

—HCITOJIB30BaTh PA3JIUYHBIE MOJIEIBHO-CXEMATHYECKUE CPEICTBA JUISl NMPEICTABICHUS CYIIECTBEHHBIX
CBsI3€ M OTHOILIEHHH, a TAaK)Ke MPOTUBOPEUNH, BEISIBICHHBIX B NH(OPMAIIMOHHBIX UCTOYHUKAX;

— HAaXOAWThb U IPUBOJUTH KPUTHUYECKUE aPTyMEHTHl B OTHOLICHUU IEHUCTBUM U CYKIECHHUU APYroro;
CIOKOWHO M Pa3yMHO OTHOCHUTHCSI K KPUTUYECKUM 3aMEUYaHHSIM B OTHOIIIEHUH COOCTBEHHOT'O CYKIEHUS,
paccMaTpuBaTh X KaK pecypc COOCTBEHHOTO pa3BUTHS;

— BBIXOAMTH 32 pAMKU y4eOHOI0 IIPeAMETa U OCYILECTBIIATH LIeJICHANPABICHHBIN MOMCK BO3MOXKHOCTEH
IUIsl IIAPOKOTO NEPEHOCA CPEACTB U CIIOCOOOB AECHCTBUS;



— BBICTpAMBaTh WHAUBHUIYAIbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO, YUUTHIBASI OTPAaHUYEHHS CO CTOPOHBI
OPYIUX YY4aCTHUKOB U PECYPCHBIE OIPAHUYECHHS;
— MEHSTh U yIEPKUBATh Pa3HbIC MO3ULUHU B II03HABATEIBHOU JEATECIBHOCTH.

3. KoMMyHHUKAaTHBHbIE YHUBEPCAJbHbIE YUeOHbIe 1elCTBHS

BbInyCKHUK HAY4YUTCSH:

— OCYIIECTBJIATH JEIOBYI0 KOMMYHHUKAITMIO KaK CO CBEPCTHHUKAMH, TaK U CO B3POCIBIMU (KaK BHYTpPH
o0pa3oBaTebHON OpraHU3aIliK, TaK U 3a €€ MpeeiaMu), MoJ0NPaTh MapTHEPOB IS

JIEIIOBOM KOMMYHHUKAITUU UCXOJIS U3 COOOpaKEHUI PE3yJIbTATUBHOCTH B3aUMOICHCTBHUS, & HE JTMIHBIX
CHUMIIATHIL;

— TIPY OCYIIIECTBICHUH TPYIIIOBOM PabOTHI OBITH KaK PYKOBOJAHUTEIIEM, TaK U YICHOM KOMAaH/IbI B Pa3HBIX
poiisix (reHeparop ujiel, KpUTUK, UCIIOTHUTEIb, BHICTYIAOIIUHN, SKCIIEPT U T.11.);

— KOOPJIMHUPOBATH U BBIMOJHATH pad0Ty B YCIOBUSX PEAIIBHOT0, BUPTYAIbHOTO M KOMOMHUPOBAHHOT'O
B3aHMOJCHCTBUS;

— Pa3BEpPHYTO, JJOTUYHO U TOYHO M3JIaraTh CBOIO TOUKY 3PEHHS C UCIOJIb30BAHUEM a/ICKBATHBIX (YCTHBIX
Y TIMCbMEHHBIX ) SI3bIKOBBIX CPEJICTB;

— pacrno3HaBaTh KOH(DIUKTOTEHHBIC CUTYyallMd M MPEIOTBpAIaTh KOH(MIUKTHI IO MX aKTUBHOU (asbl,
BBICTpAauMBaTh [ICJIOBYI0O M OOpa30BaTeIbHYI0 KOMMYHHUKAIIMIO, W30eras IJIWYHOCTHBIX OIICHOYHBIX
CYXKJICHUU.



HHaHpreMbIe NMpeaAMETHLIC PE3YJIbTAThI 110 IIPEAMETY «MareMaTHKAa: anreﬁpa U HAYAJIa MATEMAaTUYECKOI0 aHA/Iu3a, recOMEeTpus»
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MartemaTuKa: a.ﬂreﬁpa U HAYAJa MATEMATUYICCKOIo aHaJIn3a, recoMeTpus

Yriay0JjeHHblii YpOBEHb
«CHCTEeMHO-TeopeTHYeCKHE Pe3yJIbTAThI»

Pasznen

|l. BoinycKHUK HAYyYHuTCS

V. BLIHyCKHI/IK MOJIYIUT BO3MOKHOCTb HAYUIUTHLCH

TpeGoBanus K pe3yabTaTam

XapaKTEPUCTUYECKUM CBOMCTBOM;

- ONEPUPOBAThH MOHATHUAMM: YTBEPKIACHUE, OTPULIAHUE
YTBEPK/ICHUS], UCTUHHBIE U JIOKHBIE YTBEPKJICHHUS], IPUUNHA,
CIIe/ICTBUE, YacTHBIH cioy4dail oOIIero yTBep:KIeHUs,
KOHTpIIPUMED;

— IPOBEPATH IPUHAIIEKHOCTD DJIEMEHTA MHOXKECTBY;

— HaXOJUTh NepecedeHrne u 00beIMHEHNEe MHOXECTB, B TOM
quclie MPEACTAaBIECHHBIX rpadUuecKy Ha YUCIOBON MPSMOM 1
Ha KOOPJAMHATHOM IIJIOCKOCTH;

— IIPOBOJIUTH JIOKa3aTelIbHbIE pacCyXJIeHUs
000CHOBaHHUS UCTUHHOCTHU YTBEPXKJICHUH.

B noeceonesHotl scusHu u npu uzyvenuu Opyux npeomMemos:

TSt

Llesin ocBoOeHuUs Jns  ycmemHOro — mpoJODKEHUs — o0pazoBaHHMA 10 | [na obecneuenus 803MONCHOCMU YCREUHO20 NPOOOIHCEHUS.
npeaMera CHELHUATbHOCTSM, CBSI3aHHBIM c NPUKIATHBIM | 00pA306aHUsi  NO  CNEYUATbHOCMAM,  CEA3AHHbLIM — C
UCTIOJIb30BAHUEM MAaTEeMAaTUKU ocywecmenienueM — HAYYHOU U UCCIe008amMeNbCKOU
0esamenbHOCMU 8 00IACMU MAMEMAMUKU U CMENCHBIX HAYK
Dnemenmuvl meopuu - CBoOomgHO  omepupoBaTh  MOHATUSAMHU:  KOHEUHOe | [Jocmuoicenue pesynvmamos pazoena ll;
MHOIHCECME U MHOXECTBO,  3JIEMEHT  MHOXXECTBa,  IOJIMHOXECTBO, | -Onepupoeams NOHAMUEM OnpedeneHusl, OCHOBHbIMU BUOAMU
mamemamu nepeceueHne, OOBEIMHEHHE W PAa3sHOCTb  MHOXKECTB, | OnpeoeneHuUll, OCHOBHbIMU BUOAMU MeOpeM,
YecKoll 102uKu YHCIIOBbIE MHOKECTBA HAa KOOPIMHATHOM INpPSIMOH, OTPE30K, | ~NOHUMAMb CYMb KOCGEHHO20 00KA3AMENbCMEA,
WHTEpPBAJI, TIOTYHHTEPBAJ, TMPOMEXKYTOK C BBIKOJIOTOH | -Oonepupogams NOHAMUAMU — CYEMHO20 U HEeCHemHOo2o
TOUKOH, Trpaduyeckoe TMpeICTaBIeHHE MHOXXECTB Ha | MHOJCecmsd,
KOOPJAMHATHOH IJIOCKOCTH; -NpUMEHAMb  Memoo MAamemMamudeckou UHOYKyuu 0.4
— 3a7aBaTh MHOK€ECTBA HepEeYHCIICHUEM U | npoBedeHUss paccyyicoenuti U  00Ka3amenbcme U npu

peuieHuu 3a0a.

B noeceonesnoii  ocuzsnu u
npeomemos:

-UCNOIL308AMb MEOPEMUKO-MHONCECMBEHHBIU A3bIK U S3bIK
JIO2UKU OISl ONUCAHUSL PeaTibHbIX NPOYECcos8 U sGNIeHUll, npu
peuleHul 3a0ay opyaux yueOHvlX npeomMemaos.

npu  uzyueHuu Opyaux




— UCIIOJB30BaTh YHUCIIOBBIE MHOXECTBA Ha KOOPAMHATHON
IpsIMOM M HA KOOPAMHATHOM IUIOCKOCTH [yl OIMCAHMS
peanbHBIX MPOLIECCOB U SBJICHUM;

— IPOBOJUTH [IOKA3aTEJIbHBIE PACCYKIECHUS B CUTYyaLUAX
IIOBCEIHEBHOM KU3HU, IPU PEUICHWM 3aJad U3 JPYTrux
IIPEAMETOB.

Yucnau ¢ bIPAINHCCHUA

— CB000OJHO OnEepUpPOBaTh MOHATUSIMU: HATYypaJIbHOE YHCIIO,
MHOKECTBO HATYPATbHBIX YHCEN, LEJI0€ YHCI0, MHOKECTBO
LIETBIX YHCes, OOBIKHOBEHHAs ApOOb, ACCATHYHAS IpOOb,
CMCIIaHHOE YHCJIO, pPAaIMOHAJIBHOE YHCIIO, MHOKECTBO
palMOHAIBHBIX YHCEJI, HPPAIMOHAILHOE YHCI0, KOPEHBb
CTCTIICHH N,  JEHCTBUTCIILHOE  YHCIO,  MHOMXECTBO
JNEHCTBUTEIBHBIX YHCEN, T'€OMETPUYECKass HWHTEPIPETAIIHs
HATypaJIbHBIX, IICNIbIX, PAIlMOHAIBHBIX, JACHCTBUTEIHHBIX
YHUCEIT,

— TIOHMMAaTh U OOBSICHITH PA3HUILY MEKIY IMO3HIIMOHHOW U
HEMO3UIIMOHHON CHCTEMaMU 3aIuCH YHCeT,

— TIEPEBOJMTH YUCJIA U3 OJHON CHCTEMbI 3aIMCH (CHCTEMBI
CUHCTICHHS) B IPYTYIO;

— JIOKa3bIBaTh W UCIOIH30BATh MPU3HAKH JICTHMOCTH CYMMBI
Y TIPOW3BENICHUS TIPH BBITTOJIHEHUU BBIYUCIICHUN U PEIICHUN
3azady;

—BBITIOJTHSATH OKpYTJICHHE paIMoHaIBLHBIX u
HPPAIMOHATEHBIX YHCET C 33/IaHHON TOYHOCTHIO;
—CpaBHHUBATh JIEHCTBUTENBHBIE YNCIIA PA3HBIMH CIIOCO0aMU;
—yNOPSA0YNBATh YHCIIA, 3aMMCAHHBIE B BH/I€ OOBIKHOBEHHOM
U JCCSITHYHOU TPOOH, YUCIIa, 3aITMCAaHHBIC C UCTIOIh30BAHUEM
apu(MeTUYeCKOro KBAJPaTHOTO KOPHS, KOPHEH CTEleHu
Oorpire 2;

—Haxomutb HOJ[ u HOK pa3aeiMu
MCIOJIb30BaTh UX MPH PEIICHUU 33]1aY;

— BBITIOJIHATL BBIYHMCICHUS W MPeoOpa3oBaHUS BBIPAKCHHH,
COJIEpIKaIMX JICHCTBUTEIBHBIE YHUCIIA, B TOM YHCJIC KOPHH
HATypaJIbHBIX CTENICHEH;

cnocobamMu U

Jocmuoicenue pezyriomamos pazoena
-C60000HO ONEPUPOBAMb UYUCTOBLIMU MHONCECTBAMU NPU
peuwieHuu 3a0a4,
-NOHUMAMb  NPUHUHDL
YUCTIOBLIX MHOJICECME;
- 81a0emb OCHOBHbIMU NOHAMUAMU MeOPUU 0eIUMOCIU NPU
peueHuy Cmanoapmusix 3a0a4,
- CBODOOHO BbINOIHAMb MOANCOECMBEHHbIE NPEeoOPA308aAHUS
MPUSOHOMEMPULECKUX, — T02APUPMUUECKUX,  CMENEeHHbIX
BbIPANCEHULL,
- 81ad0ems Gopmynou burnoma Hotomona;,
- NPUMEHAMb NpU peueHuy 3a0ay meopemy O JUHEUHOM
npeocmasnenuu HOJ/I;
- npumensims npu pewenuu 3aoay Kumaiickyro meopemy 06
ocmamxax,
- npumensimv npu pewenuu 3aoay Manyo meopemy @epma;
- yMemb 8bINOIHAMb 3ANUCh YUCLA 8 NOSUYUOHHOU CUCeMe
cuucneHus;

- NpUMEeHAMb NPU peueHuU 3a0ay MmeopemuKo-4ucilosble
@dynkyuu: yucno u cymma oerumeneti, pyuxkyuro Jinepa,
- NPUMEHAMb NPU peuleHUU 3a0ay yenuvie Opoou,
- npumeHAmb NpU  peuwleHuu  3a0ai  MHOOYNEHbl  C
OelicmeumenbHbiMU U Yeavlmu Kodgduyuenmamu,
- glademv NOHAMUAMU NPUBOOUMbBIU U HENPUBOOUMbIU
MHO20UIeH U NPUMEHAMb UX NPU PEeUleHUU 3a0ay.

U OCHOBHblEe uoeu pacutuperus




— BBINIOJIHATH CTaHJApTHBIE TOX/1ECTBEHHbIE
peo0pa3oBaHus TPUTOHOMETPUUYECKUX, JIOTapU(PMHUUECKHUX,
CTETEHHBIX, UPPALMOHAIILHBIX BBIPAXKEHUH.

B nosceomnesnoti srcuznu u npu uzyuyenuu Opyeux npeomemos:
— BBIIOJIHATH U  OOBSACHATH CpPaBHEHUE PE3yJbTaTOB
BBIUMCIICHUM TpU PEIICHUU MPAKTUYECKUX 3a/Jad, B TOM
quciae NPUONMIKEHHBIX BBIYMCICHUN, HCIIONB3Ys pa3HbIe
CHOCOOBI CpaBHEHUI;

— 3alMChiBaTh, CPAaBHUBATh, OKPYIJISATH YHCIOBHIE JTaHHBIC
peambHBIX BEIMYMH C WCIOJB30BAHUEM PAa3HBIX CHCTEM
HU3MEpEeHHUS;

COCTABIIITh M OLIEHUBATh PA3HBIMH CIIOCOOAMH YHCIIOBBIC
BBIPKEHUS MPHU PEIICHUU MPAKTUYECKUX 3a1ad M 3a/1ad u3
JPYTUX Y4EOHBIX NIPEIMETOB.

Ypasnuenusa u
HepaseHcmea

—CBoOoHO  omepupoBaThb  IMOHSATUSIMH:  YpaBHEHHUE,
HEpaBEHCTBO, PAaBHOCWIbHBIC YPaBHEHHS M HEPABEHCTBA,
ypaBHEHHUE, SIBIISAIOLIEECS CIIEACTBUEM JPYroro ypaBHEHUS,
yYpaBHEHHsI, PaBHOCWJIbHBIE HAa MHOXECTBE, PaBHOCHIIBHBIE
npeoOpa3oBaHusl ypaBHEHUH;

—pemaTh pa3Hble BUIBl yYpaBHEHHH W HEPAaBEHCTB M WX
CHUCTEM, B TOM YHCJE€ HEKOTOpble YypaBHEHMs 3-U u 4-i
CTeNeHel u ApoOHO-PallMOHANIBHBIE;

— OBJIAJIETh OCHOBHBIMH THUITAMA MOKa3aTeIbHbIX,
Jorapu(pMUYECKUX, CTETICHHBIX YPaBHEHUH M HEPAaBEHCTB U
CTaHJAPTHBIMU METOAAMU UX PELICHUH U MPUMEHATh UX MPH
pelIeHnH 3a]1ay;

— MPHUMEHSATH TeopeMy be3y K pelieHuto ypaBHeHuil;

— NPUMEHATh TeopeMy Buera ans pemeHuss HEKOTOPBIX
ypaBHEHUH CTETIEHH BbIIIE BTOPOH;

— MOHMMAaTh  CMBICT  TEOpPEM O  PAaBHOCWIBHBIX U
HEPaBHOCUJIBHBIX MPEOOpa30BaHUAX YPaBHEHUH U YMETh UX
TIOKa3bIBaTh;

— BJIJeTh METOJAMM pEIIeHHUs] YpaBHEHUH, HEPABEHCTB U

Llocmuosicenue pezynomamos pasoena ll;

— €80000HO onpeodensims mun u 8blOUPaAmMs Memoo peueHus
NOKA3aMENbHbIX U JI02ApU@DMUYECKUX  YPAaGHeHul U
Hepagencms, MPULOHOMEMPUYECKUX — VPABHEHUll u
Hepagencmas, ux cucmem,

— €680000HO pewams cucmembl TUHEHbIX YPAGHEHULL,

— peuwiams OCHOBHble MUnbl YPAGHEeHUl U HepaseHCm8 C
napamempamu,

— npumeHAmb npu peuweHuu 3aday Hepasencmea Kowu —
bynaxoeckozo, bepnynnu,

— umMemb  npeocmagnenue O  HEPABEHCMBAX — MeHCOy
CpeOHUMU CMeneHHbIMU.




UX CHCTEM, YMETh BBIOMpaTh METOX pEUICHUuS |
000CHOBBIBATh CBOM BBIOOD;

— MWCHOJNB30BaThb  METOJA  HWHTEPBAIOB  JUIS  PELICHUS
HEPaBEHCTB, B TOM YHCIIE APOOHO-PAlMOHAIBHBIX;

— pemath anreOpanveckue YpaBHEHUS M HEPABEHCTBA U UX
CHCTEMBI C TapaMeTpaMH ajireOpanyecKkuM Hu rpaduyecKum
METOJIaMH;
— BIAJETh
HEPaBEHCTB;
— pemath ypaBHEHUS B IEJIBIX YHCIIaX;

— wu300pakaTh MHOXKECTBAa Ha TIUIOCKOCTH, 3aJlaBacMble
YpaBHEHHSIMH, HEPAaBEHCTBAMH U UX CUCTEMaMH;

— cB00OIHO UCTIOJIb30BATh TOX/IECTBEHHBIC
npeoOpa3oBaHUsl TIPH PEIICHHHM YpPaBHEHUH M CHCTEM
YpaBHEHUU

Pa3sHbIMU METOJaMH J0Ka3aTcjIbCTBa

B noeceonesnoii sicuznu u npu uzyuenuu Opy2ux npeomemos:
— COCTaBISITh M pellaTh YypaBHEHHUS, HEPABEHCTBA, HX
CHCTEMBI IIPU PELICHUH 3a/1a4 JPYTUX YUeOHbIX IPEAMETOB;
— BBINOJHATH  OLEHKY  IpaBAoONoaoOus  pe3yJbTaToB,
MOJIy4a€MbIX IPHU  PELIEHUH Pa3IUYHbIX ypaBHEHUH,
HEPABEHCTB M HX CHUCTEM IIpH PEUICHWM 3aJad JApYTUux
y4eOHBIX IPEIMETOB;

— COCTaBJIATh W PEIIaTh YPAaBHEHMsT M HEPABEHCTBA C
napameTpamMM IpH  pelIeHUuH 33734 JIPYIux Yy4eOHBIX
MIPEIMETOB;

— COCTaBJIATh YPABHEHME, HEPABEHCTBO WJIM HMX CHCTEMY,
ONMCHIBAIOUINE pEAITbHYI0 CHUTYallMI0 WM TPUKIATHYIO
3a/1a4y, MHTEPIPETUPOBATH MTOJIyYE€HHBIE PE3YJIBTATHI;

— HCHOJb30BaTh MPOrpPaMMHBIE CpPEACTBA MpPH PELICHUH
OTJIENIbHBIX KJIACCOB YPAaBHEHHH U HEPABEHCTB

Dyukyuu

- Brnanetp MOHATHUSAMU: 3aBUCHUMOCTH BEIHYUH, (PYHKIIHS,
apryMeHT U 3HadeHue (YHKIHMH, OOJaCTh ONpPENEICHUs H
MHOJKECTBO 3HaueHHH (QyHKIUHU, TpaduK 3aBHCHUMOCTH,

Locmuoicenue pezynoemamos pazoena II;
-81a0emb NOHAMUEeM ACUMNMOMbl U YMemsb €20 NPUMEHIMb
npu pewlenuy 3a0a4,




rpaguk  QyHKIUHA, HyIHd  QYHKOHH,  [POMEKYTKH
3HAKOIIOCTOSIHCTBA, BO3PACTAHHUE HA YHCIIOBOM IPOMEXYTKE,
yObIBaHME Ha YHUCIOBOM IIPOMEKYTKE, HauOoibllee U
HaMMEHbIIee 3HaUYeHNE (PYHKIIMK Ha YUCIIOBOM IPOMEXKYTKE,
nepuoauyeckas (yHKIMs, IEpUOJ, YeTHas U HedeTHas
(GyHKIMU; YMETb NPUMEHSTHh 3TU TOHATHS TpPU PEIICHUN
3ajau;

- BJAJCTh MOHATHUEM CTeNeHHas (YHKIHS, CTPOUTH ee
rpaduK U yMeTb NPUMEHATh CBOMCTBA CTENEHHOW (DYHKIUH
NIPU PELICHUH 3a7ay;

- BJIJIETh MOHATUAMU MTOKa3aTeNabHask QyHKINS, SKCIIOHEHTA;
CTpOUTh WX TpapuKd ¥ yMETh NPUMEHSTh CBOWCTBA
[0Ka3aTeabHON (YHKLUU NP PEIICHUH 3a1a4;

- BJIAJICTh MOHATHEM JIoTapuMudeckas GyHKINS;

- CTpouTh €€ TrpaduKk M YMETb IMPUMEHSITh CBOICTBa
norapupMuUecKoi GYHKIMH IPU PEIICHNH 3a/1a4;

- BJAAETh IOHATUSAMHU TPUTOHOMETpUYECKHE (DYHKIMMY;
CTpOUTh WX TpapuKH ¥ yYMEThb NPUMEHSTH CBOWCTBA
TPUTOHOMETPUUYECKUX (DYHKLUI P pEIICHUH 3a/1a4;

- OPUMEHATHh NpPU pEHIeHUH 3a7ad CBOMCTBA (DYHKIIMA:
YEeTHOCTh, IEPHOAUYHOCTh, OTPAHUYEHHOCTB;

- IPUMEHSTH TP PEIICHUH 3a/1a9 TpeoOpa3oBaHus rpadukoB
GbyHKIH;

- BIAIETh TOHSITHAMH YHUCIIOBas IOCIEIOBATEIHLHOCTD,
apupMeTHyecKast U TeOMeTpHUEecKasi POrPeccHs;

- TPUMEHSTHh TPU PEIICHWH 3a/1a4 CBOMCTBA M TPU3HAKU
apu(pMeTHYECKONH U T€OMETPUIECKOM MPOrpeccHii.

B noeceonesnoil orcuznu u npu usyvyeHuu Opyux yuyeOHvix
npeomemos:

— ONpeneNnaTh Mo rpadukamM U UCHONIB30BAThH JIS PEIICHHS
MPUKIAIHBIX 3aJa4 CBOMCTBAa pEANbHBIX IMPOILIECCOB U
3aBUCUMOCTEH (HAMOOJBIIME ¥ HAWMEHBIINE 3HAYCHUS,
MPOMEXYTKH  BO3pacTaHusi ©  yObIBaHuS  (YHKIUW,
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NPOMEXYTKH  3HAKOMOCTOSIHCTBA,  aCHMIITOTBI,  TOYKH
neperuba, MEpPUoOI U T.11.);
— MHTEPIPETHPOBATh CBOMCTBA B KOHTEKCTE KOHKPETHOM
MPaKTHYECKON CUTYaIlNH;
- ompeAensaTh Mo rpadukaM MPOCTEUIINE XapaKTCPUCTHKH
MEPUOJMYECKAX  IPOIECCOB B  OHOJOTMH, HSKOHOMHKE,

MY3BIKE, paJIMOCBSA3H U Jp. (AMILIUTYa, IEPUOJ U T.I1.)

Dnemenmul - Buagers  monatMeM — OeckoHeyHO  yObIBaoomas | — JJocmuoicenue pesynomamoé pazoena Il;
mamemamuidecKkozo reoMCTpHUICCKasd MNpOorpecCuss U ymMCeThb MPUMCHATH €ro IIpU | — ymMemv NPUMEHAMb Npu  peuleHuu 3a0a4y ceoucmeda
ananusa peIICHNUH 3a1a4, HeNnpepvieHblX QYHKYULL,

- IPUMCHATE JUIA PCINCHMA 3a/1a TCOPHIO IIPEICIIOB, — YyMemb NPUMEHAMb NpU peuwleHuu 3a0ay meopembvl

- B/IAJICTh HOHATUAMH OCCKOHCYHO OONbLINE U OSCKOHEYHO | Bejjepuumpacca;

MaJIbl€ YHCJIOBBIE MOCIEIOBATEIHPHOCTH U YMETh CPaBHUBATH

0ECKOHEUHO OospLIMe U 0OECKOHEUHO MaJible

MOCTIeIOBATEIHHOCTH;

— CTpOUTH I'paUKU U NPUMEHATh K PEUICHUIO 3a]1a4, B TOM

qucie ¢ MapamMeTpoM;

— BJIaJCTh TMOHATHEM KacaTtelnbHas K rpaduky QyHKIUU U

yYMETh IPUMEHATH €r0 MPU PEeLICHUHU 3a7ay;

B noeceonesnoii orcusnu u npu usyuyeHuu Opy2ux yueOHbix

npeomemos:

— pemiath TNpUKIAIHBIE 3a7aud U3 OUOJOTHM, (QHU3UKH,

XUMHHU, SKOHOMHKH U JIPYTMX IIPEeIMETOB, CBS3aHHBIE C

MCCIIEIOBAaHHEM XapaKTEPUCTHK MPOIIECCOB;

— - UHTEPHPETHPOBATh NOJTYUYECHHBIE PE3YJIbTAThI.
Cmamucmuka u - OnepupoBatb OCHOBHBIMH onucaTenbHbIMU [Jocmuoicenue pe3yromamos pazoena ll;
meopus XapaKTepUCTHUKAaMU  YWCJIOBOIO  Habopa,  TOHSATHEM [-uMemb npeocmaegienue O YEHMPAlIbHOU  NpeoenrbHOl
eéepoamuocmeii, reHepajbHasi COBOKYIHOCTb U BRIOOPKOI U3 Hee; meopeme;
J102UKa u - ONepUpOBaTh TMOHATHAMHU: YacTOTa U BEPOSTHOCTH |-UMemb Hpeocmasienue o 6bl00pOUHOM KO3 uyuenme
KomOunamopuka COOBITHSI, CyMMa U MPOU3BEACHUE BEPOATHOCTEH, BBIUUCIATD |[KOppeaayuu U MUHEUHOU pecpeccuu;

BEPOSITHOCTH COOBITHI HA OCHOBE TIO/ICUETa YHCJIa UCXOJIOB;
— BIAJETh OCHOBHBIMU MOHSATUSMU KOMOMHATOPUKH U YMETh
WX IPUMEHSTH MPU PEUICHUH 3a/1a4;

-umeniob npe()cmaeﬂeyue o0 cmamucmudeckKkux cunomesdx u
npoeepKe cmamucmu4eckou cunomesvbl, O cCcmamucmuke
Kpumepus u e€ ypoene sSHa4umocmu,
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— HMEeTh IpeCcTaBieHne 00 OCHOBAaX TEOPUH BEPOSITHOCTENH;
— HMMETh TMpPEJICTAaBICHHE O AUCKPETHBIX U HEMpPEepPhIBHBIX
CIIy4aliHbIX BETMYMHAX U PACHpPE/IEIICHUSAX, O HE3aBUCUMOCTHU
CIIy4aiiHBIX BEJIUYMH;

— HMMETh MpE/CTaBICHHE O MaTeMaTHYeCKOM OXKHUJAHUU U
JTUCTIEPCUU CIIYYalHBIX BEJIUYHH;

— HUMETh MpEACTaBICHUE O COBMECTHBIX paclpeieseHusx
CIIy4alHbIX BEJIMYUH;

— MOHUMATh CYTh 3aKOHA OOJBIINX YHUCEI U BBIOOPOYHOTO
METO/ia U3MEPEHUST BEPOSITHOCTEH;

— HUMETh MNpPEACTAaBICHUE O HOPMAJIbHOM pACHpEleICHUH U

npuMepax  HOPMaJIbHO  PAacCHpENEN€HHBIX  CIyYalHbIX
BEJINYHH;
— UMEThb NPEJICTAaBICHUE O KOPPEMSLUUH  CIy4alHBIX
BEJIMYMH.

B noeceonesnoii scusnu u npu uzyuenuu Opyux npeomMemos:
— BBIYUCIIATH HJIM OICHUBATh BEPOSTHOCTH COOBITHH B
peabHOM KU3HH;

— BBIOUpATh  METOJIBI
00pabOTKHU JaHHBIX

noAXOoAdAmero MnpeaACTaBJICHUSA U

-umems  npedcmasienue 0 - C6A3U
meopemuyeckux pacnpeoenenui;
-umMems npeocmasierHue 0 KOOUPOBAHUU, OBOUUHOU 3ANUCH,
08ouuHOM Oepese;

- 81a0emb OCHOBHbIMU NOHAMuUAMU meopuu epaghos (epag,
gepuiuna, pebpo, cmenensb GepuiUnbl, Nymo 6 epaghe) u ymems
NPUMEHAMb UX NPU PEULEHUU 3A0aY,

- uMemb npeocmasgieHue 0 0epesvsix U ymemv NPUMEHAMb
npu pewlenuu 3a0a4;

- enademv NOHAMUEM CBA3HOCMb U YMemb NPUMEHAMb
KOMNOHEHMbL CA3HOCMU NPU PeuleHul 3a0a4;

ymems ocywecmensims nymu no peopam, oo6xoovl pedep u
eepuiun epaga;

umems npeocmasnenue 06 JUIEPo8oOM U 2AMUTLIMOHOBOM
nymu, umemsv npeocmasieHue o0 MpYOHOCMU  3a0ayu
HAX0HCOeHUsI 2AMUTTLINOHOBA NYMU,

—  grnademv NOHAMUAMU KOHEYHbLE U CHeMHbLE MHONICECMEa U
yMemb ux npuMeHsams npu peulenuu 3a0ay;

—  yMemb NpUMeHsIMb Memoo0 MamemMamuyeckol UHOYKYUU,

—  YMemb npuUMeHAmMb NpuHYyun J{upuxie npu peuienuu 3a0a4

IMRUpudecKux u

Texcmosvle 3a0auu

— PemwaTs pa3Hble 3a1a4u NOBBIIEHHON TPYIHOCTH;

— aHaAJM3MPOBaTh YCIOBUE 33J]aui, BBIOMPATh ONTUMAIbHBIN
METOJI PEIIEHUS 3a7a4H, paCCMaTpUBasl pa3IMYHbIE METO/BI;
— CTPOUTh  MOJEIb  pEHIeHHs]  33/Jayd, I[POBOJIUTH
JI0Ka3aTeJIbHbIE PACCYKACHUS PU PELICHUH 3a/1a4H;

— pewmarb 3aja4yd, TpeOyoomue mnepedopa BapUaHTOB,
MIPOBEPKH YCIOBUH, BBIOOPA ONTUMAIBHOTO Pe3yibTara;

— aHaJIM3UpOBaTh U  HMHTEPIPETUPOBATH  IOJyYEHHBIE
pelleHrs B KOHTEKCTE YCJIOBUS 3aJjau, BRIOUPATh peleHus,
HE IIPOTUBOpEYAINE KOHTEKCTY;

— TMepeBOJUTH IPU PElIEHUH 3a7auu HHPOPMAIUIO U3 OJHOMN
(dopMBI 3amMCH B JAPYTYIO, HCIOJIB3YS NMPH HEOOXOAMMOCTHU
CXEMBbI, TaOJINIIbI, Tpa(UKH, TUArPAMMBI.

Hocmuoicenue pezynemamos pazoena |l
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B nosceonesnotui scuznu u npu usyueHuu opyux npeomemos:
— pemaTh TpaKTUYECKHE 3aJaud W 3a/adyd U3 JIPYyTuX
MPEAMETOB

T'eomempus

— Bmageth TreOMETpPHUYECKMMH TOHSATHSAMHU IPH PEHICHUU
3a/1a4 ¥ MIPOBEJICHUN MaTEMaTUIECKUX PACCYKICHU;

— CaMOCTOSTEJILHO (dhopMyJIHpOBaTh oTpeIeIICHuUs
rCOMETPHYECKUX (UTYp, BBIIBUTATh THIIOTE3bI O HOBBIX
CBOWCTBaX ¥ TMPU3HAKAX TEOMETPUYECKUX (GuUryp u
000CHOBBIBATh WJIM ONpOBEpraTh HX, 0000mMAaTh WIH
KOHKPETH3UPOBaTh PE3yJabTaThl Ha HOBBIX Kiaccax (QuUryp,
MPOBOJIUTh B HECIOXHBIX Clydasx kiaccuukanuio duryp
10 Pa3JIUYHBIM OCHOBAHUSM;

— HCCIIEZIOBATh YEPTEXKH, BKJIOYAs KOMOWHAIUU QHuryp,
W3BJICKaTh,  HMHTEPIPETUPOBATH W IPEOOpPa3OBHIBATh
nH(OpPMAIIHIO, TIPEJICTABICHHYIO Ha YePTEkKax;

— pemath 3aJa4d COMETPHYECKOrO COJCP)KaHHUs, B TOM
YHCJIe B CUTYAIlMsIX, KOTJIa aJlTOPUTM PEIICHUS HE CIICAYeT
SIBHO M3 YCJIOBHS, BBITIOJNHSATH HEOOXOIUMBIC ISl PEIICHHS
3ala4yd  JIOTIOJHUTENbHBIE  TOCTPOCHHS,  HCCIENOBaTh
BO3MOYXHOCTh TIPUMEHEHUS TeOpeM U (HOpMYIT JUIS perIeHUs
3a71a4;

— yMeTh (OpPMYIHpPOBaTH M JOKA3bIBATh TEOMETPUUCCKUE
YTBEPKICHHUS;

— BJIAJEThH MOHATHUIMHU CTepEeOMETPHH:
napajuieNienumnea, TupaMmuaa, TeTpadip;

— WUMETh TIPEJCTABIICHUS 00 aKCHOMaX CTEPEOMETPHH U
CIICJICTBUSX M3 HUX M YMETh MPUMCHSITh HX TPH PEIICHUH
3a1a4;

— yMeTh CTPOUTH CceueHus MHOTOTPaHHUKOB c
WCIONIb30BAaHUEM pA3NUYHBIX METOJ0OB, B TOM 4YHCIE H
METO/Ia CIIEI0B;

— UMETh TPEJCTABICHHE O CKPEHIMBAIOIINXCA TNPSMBIX B
MPOCTPAHCTBE U YMETh HAXOJIUTh YTOJ U PACCTOSHUE MEXKIY
HUMH;

npu3Ma,

— Umemwb npedcmasieHue 06 akCUOMamuyeckom memooe;

— 61a0ems NOHAMUEM 2eoMempuieckue mecma mouexk 8
npocmpancmee u ymems NpUMeHAmMyb Ux OJisl peuleHus: 3a0ad;
— yMemb NPUMEHAMb OJisl peulenus 3a0ad C0UCMEd NIOCKUX
U OBYSDAHHBIX  Y2llo8, MPEXSPAHHO20 Yeld, Mmeopembl
KOCUHYCO8 U CUHYCO8 OJIsl MPEXSPAHHO20 Vend,

— 61a0emsv nousmuem NepneHOUKYIAPHOe cedeHue Npusmbl u
yMemb NPUMEeHAMb e20 Npu peueHuu 3a0ay,

— umemsv npeocmasieHue 0 O0B0UCHBEHHOCMU NPABUTLHBIX
IMHO202PAHHUKO8,

— 61a0ems  NOHAMUSAMU — YEHMPATbHOEe U NAPATLIETbHOE
NPOEKMUpPOBaHUE U NPUMEHIMb UX NPU NOCMPOCHUU CedeHULlL
IMHO202PAHHUKO8 MeMOOOM NPOEKYUL,

— umemsv npedcmasiieHue 0 pazeepmKe MHO20ZPAHHUKA U
Kpamuaiiuiem nymu Ha NOBEPXHOCMU MHO202PAHHUKA,

— NpUMeHSIMb NPU peueHuu 3a0ay Gopmyry paccmosnus om
mouKu 00 NIOCKOCMU,

—grademb  PA3HLIMU  CHOCOOAMU — 3A0AHUS  NPAMOU
VpasHeHuaMU U YMemb NPUMEHAMb NPU peuleHul 3a0ad;
—umMemb  npeocmagieHue 0  NIOWAOU  OPMOSOHANbHOU
npoexyuu,

— umemsv npedcmasienue 0 MpexepaHHoM U MHO20CPAHHOM
yene u npumeHsmv c80UCMBA NIOCKUX Y208 MHO202PAHHO2O
yena npu peuwteHuu 3a0ay;

—umemv npeocmasieHus 0 NpPeoopaz08aruu  No0ooOUs,
comomemuu u ymems NPUMEHAMb UX NPU PEUeHUU 3a0ay,

— yMemb pewiamsv 3a0a4u  HA  NIOCKOCMU — Memooamu
cmepeomempuu.
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— INPUMEHATH TEOPEMBbI O TNAPAUICIBHOCTH TNPSIMBIX U
IJTIOCKOCTEH B MMPOCTPAHCTBE MPU PEIICHUU 3a/1a4;

— yMETh MPUMEHATHh MNapAUICIbHOE IPOCKTUPOBAHUE IS
n3obpaxxeHus puryp;

— yMEeTh MOPUMEHSTh MEPHEHAUKYISIPHOCTH MPSIMON U
IUIOCKOCTH MPH PELICHUH 3a]1ay4;

— BJIQJICTh TMOHSATUSMU OPTOTOHAIBHOE MPOCKTUPOBAHHUE,
HAKJIOHHBIE U UX MPOEKIUMH, YMETh NMPUMEHSATH TEOPEMY O
TpEeX NEPIEHIUKYJIApaX IPU PELICHUH 3a]1a4;

— BJIQJETh MOHATHSAMH pacCTOSHUE Mexay (urypamu B
MPOCTPAHCTBE, 001U MEePIEHIUKYIISIP JBYX
CKPEIIUBAIOIINXCA MPSIMBIX U YMETh NPUMEHITh WX TPH
peLICHNUH 3aj1ay;

— BJIAJIETh NMOHATHEM YTOJ MEXAY NPSIMOM U IJIOCKOCTHIO U
YMETh IPUMEHSTH €r0 MPU PEIICHUH 3a]1a4;

— BJAQJE€Th MOHATUSAMHU JIBYTPAHHBIA YIOJd, YroJl MEXIY
IJIOCKOCTSIMU, MEPHEHAUKYISIPHBIE IIJIOCKOCTH M YMETh
MPUMEHSATh UX MPU PELICHUH 33/aY;

— BJQJE€Th MOHATUSAMH TOpU3Ma, MapajuieNenunes |
MIPUMEHATH CBOMCTBA MapaJIEIIENUIEaa IPU PEIICHUH 3a/1a4;
— BJIAJICTh MOHSATHUEM MPSIMOYTOJBHBIM MapajuleenuIe] u
MPUMEHSATH €r0 IPU PEIICHUY 3a/1a4;

— BJIAJIETh NOHATUSAMU MUPAMUJIA, BUJIBI TUPAMUJ, JIEMEHTHI
MPaBUILHON TUpaMUABl W yMETh TPUMEHATh WX TMPH
pELIEHNH 3a/1a4;

— UMETh TpPEJCTaBICHUE O TeopeMe Oiiepa, MPaBHIbHBIX
MHOTOTpaHHUKAX;

— BJIAJIETH MOHSITHEM IO U MOBEPXHOCTEN
MHOTOT'PAHHUKOB M YMETh IPUMEHATH €r0 IPU PELICHUU
3aj1a4;

— BJaJIeTh TOHATUSIMU KacaTellbHble TMpsIMBIE U YMETh
MPUMEHATH UX TP PELICHUU 33]1a4;

— UMETH MPEACTABICHUE O MOJ00UH B IPOCTPAHCTBE U YMETh
pemarh 3aJadyd Ha OTHOUIEHHWE IUIOMIAICH MOBEPXHOCTEU
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MoA0OHBIX (puryp.

B nosceonesnoui scuznu u npu usyueHuu opyux npeomemos:
— COCTaBJISITh C HCIIOJIb30BAHMEM CBONCTB I'€OMETPUUECKUX
buryp MaremMaTuyecKkue MOJENU JUIS pPEUIeHHs 3aaady
MPAKTUYECKOI0 XapakTepa U 3a7jad U3 CMEXHBIX AUCIUILINH,
UCCIIEI0BaTh IIOJIyYEHHbIE MOJEIM W HHTEPIPETUPOBATH

pe3ysbTar
Hcmopusa — HWMerp  npencraBieHve 0  BKiuage  Bbugarommxcs | Jocmuosicenue pesyromamos pasoena |l
MamemamuKxu MaTEMaTHKOB B PA3BUTHE HAYKH;

— Ilonumatsh PpOJIb MAaTCMATHUKHU B Pa3BUTHH Poccun

Memoowvt mamemamuxu

— Hcnonb3oBaTh  OCHOBHBIE ~ METO/ABI  JIOKA3aTENILCTBA)
IIPOBOJIUTH J10KA3aTeIbCTBO U BHINOIHATH OIPOBEPIKEHUE;
IIPUMEHATh OCHOBHBIE METOZBI PELICHHUSI MaTeMaTHYECKUX
3ajay;

— Ha OCHOBE MaTeMaTHYECKHUX 3aKOHOMEpPHOCTEH B MpPHUPOJE
XapaKTepu30BaTh KpPacoTy M COBEPLIEHCTBO OKPY)KAIOLIEro
MUpa U IPOU3BEIECHUN UCKYCCTBA,;

— MNPUMEHATh MpocTeilline MNporpaMMHbIE
3JIEKTPOHHO-KOMMYHHUKAI[IOHHBIE ~CHUCTEMBI
MaTeMaTUYECKUX 3a/1a4;

M0JIb30BaThCS MIPUKJIQAHBIMU IporpaMmmamu U
IIPOrpaMMaMH CHUMBOJIBHBIX BBIUMCIIEHUH JUISI UCCIIEIOBAaHUS
MaTeMaTH4YECKUX 0OBEKTOB

CpeIcTBA M
IIpU  pEIICHUU

Llocmuosicenue pezynomamos pasoena ll;

- NpUMEHAMb MamemMamuieckue 3HAHUSL K UCCIe008aHUIO
OKpyJfcarujeco  Mupa  (MooeiuposaHue
npoyeccos, 3a0ayu SKOHOMUKU)

Qusuueckux
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11 kiaace

MartemaTuKa: a.ﬂreﬁpa U HAYAJa MATEMATUYICCKOIo aHajin3a, recoMeTpus

Yray0JeHHblii YpOBEHb
«CHCTEeMHO-TeoOpeTHYeCKHE Pe3yJbTAaThI»

Pa3nea |l. BoinycKHUK HAy4YHuTCS V. BbINyCKHHUK IOJYYHT BO3MOKHOCTh HAYYUTHCSA
Lesan ocBoeHust JUia  ycmemHoro — NpojoibKeHUst  oOpa3zoBaHMsA 10 | [na obecneuenus 603MONCHOCMU YCHEUWHO20 NPOOOIIHCEHUS.
npeamera CHEINAIbHOCTSIM, CBSA3aHHBIM c NPUKIAJHBIM | 00pA306aHusi ~ NO  CHEYUANbHOCWAM,  CEA3AHHbIM — C
MCII0JIb30BAaHUEM MAaTEMATUKU ocywecmeneHuem HAay4YHOU u uccne008amenbCKoll
oesamenbHoCmu 8 001ACU MAMEMAMUKU U CMEICHBIX HAVK
Inemenmol meopuu - CBobogHO  omepupoBaTh  MOHATUSMHU:  KOHEUHOE | [Jocmuowcenue pesynomamos pasoena ll;
MHOMCECE U MHOKECTBO,  JJEMEHT  MHOXECTBa,  IOJAMHOXECTBO, | ~-ONepuposams NOHAMUEM Onpeoeietusl, OCHOSHbIMU 8UOAMU
Mamemamu nepeceyeHre, OOBEAMHEHHME M  Pa3HOCTb  MHOXECTB, | onpedenenutl, OCHOSHbIMU BUOAMU MeopeMm;
YeCcKoll 102UKU YHCJIOBbIE MHOXECTBA Ha KOOPJMHATHOM MPSIMON, OTPE30K, | ~HOHUMAMb CYMb KOCBEHHO20 00KA3AMENbCMEd;
MHTEPBAJl, IIOJYUHTEPBAJ, IIPOMEXYTOK C BBIKOJIIOTOU | -Onepuposamv NOHAMUAMU CUemHO20 U Hecu4emHo20
TOYKOH, Tpaduueckoe TMpeNCTaBICHUE MHOXKECTB Ha | MHOMCECmad,
KOOpAMHATHOM IIOCKOCTH; -NPUMEHAMb  Memoo  MaAmeMamudeckot UHOYKYuu 0
— 3aJaBaTh MHO€ECTBA IIEPEYUCIICHUEM U | NpoGedeHUs. paccydcoenHull. U O0O0KA3amenbcme U npu
XapaKTEPUCTUUECKUM CBOKMCTBOM,; peuwenuy 3a0ady.
— ONepUpoBaTh MOHATUSAMH: yTBEPKJEHHE, OTpHIaHue | B nosceonesnou dwcusnu u npu. usyueHuu Opyeux
YTBCPKIACHUSA, HCTUHHBIC W  JIOKHBIE  YTBEPXKICHUS, npeomemos:
MIpu4nHa, CIIEJICTBUE, YaCTHBIA cnyqaf/'[ 06111@1"0 “UCnojlb306anib m€0p€muK0'MH09fcecm€€HHbll/vl A3bIK U A3bIK

YTBEPKICHU, KOHTPIIPUMED;
— MIPOBEPATH NPUHAJUIEKHOCTD HJIEMEHTA MHOKECTBY;

— HaxoJUTh MepeceueHrue U 00beAMHEHNE MHOXECTB, B TOM
YHclie MPECTaBIEHHBIX rpaduyecky Ha YKCIOBOM MPSMOM
Y Ha KOOPJIMHATHOH IJIOCKOCTH;

— IPOBOJUTH JI0Ka3aTeJIbHbIE paccyXIeHus JUIS
000CHOBaHMS UCTUHHOCTH YTBEPKICHUI.

B noeceonesnoti scuznu u npu uzyveHuu Opy2ux npeomemos:
— MCIOJIb30BaTh YHUCIIOBBIE MHOYKECTBA HAa KOOPAMHATHOU
IpsIMOM M Ha KOOPAMHATHOM IIJIOCKOCTH JUIsl OIHUCAHUs

JIOSUKU OISl ONUCAHUSL PEaibHbIX NPOYECCcos8 U SIGNIeHUll, Npu
peuieHul 3a0a4 Opy2ux yueOHvIX npeomemos
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peabHbBIX MPOILIECCOB U ABJICHUMN;

— NPOBOAMUTH JI0KA3aTEJIbHBIE PACCYKICHUS B CHTYaLHSIX
MOBCEIHEBHOM JKM3HU, IPU PELIEHUHM 3aJa4 U3 JPYTHX
MPEIMETOB

Yucna u ¢ bIPAINHCCHUA

— CB00OAHO ONEPUPOBATH MOHATUAMU: HATYpaJIbHOE YUCIIO,
MHO>KECTBO HATYpaJbHBIX YHUCEIl, [[EJI0e YHCI0, MHOXKECTBO
[ENBIX YHCeN, OOBIKHOBEHHAs IpoOb, JecATUYHAs IpoOb,
CMEIIaHHOE YHCIIO, PAlMOHAIBHOE YHCIO, MHOXXECTBO
pallOHAIbHBIX YHCEJ, HPPALUOHAIBHOE YMCIO, KOpPEHb
CTENEHH 1N,  JEUCTBUTENIbHOE  YHUCIO,  MHOXXECTBO
NEHCTBUTENBHBIX 4YHCENl, TeOMETpUYecKass WHTEpPIpEeTaIHs
HATypaJdbHBIX, IEJbIX, PAIMOHAJIBHBIX, JACHCTBUTEIBHBIX
YHCeT;

— MOHUMAaTh U OOBSACHATH Pa3HULy MEXKIY MMO3ULHUOHHOW U
HEMO3UIIMOHHOM cHCTeMaMU 3aITUCH YUCElT;

— MEpPEeBOJIUTh YMCIa U3 OJHOW CHCTEMBI 3allUCU (CHCTEMBI
CUMCIICHUS) B IPYTYIO;

— JIOKa3blBaTh U HCIOJB30BaTh IMPU3HAKK JEIUMOCTH
CyMMBl M TPOU3BEACHUS MPHU BHIIOJHEHUHU BBIUYMCICHUN U
pELIeHNH 3a/1a4;

— BBINOJHATH OKpYTIJICHHE palMOHANIBHBIX u
MPPALMOHATIBHBIX YUCEN C 3aJaHHOU TOYHOCTBIO;

— CpaBHUBATh JCHCTBUTEIbHBIC YHCIIA PA3HBIMU CIIOCO0aMU;
— YHOps0YUBATh qucia, 3anycaHHble B BUJIE
OOBIKHOBEHHOM U JACCATUYHOU APOOH, YuCia, 3alMCaHHBIE C
UCIIONIb30BaHUEM apu(PMETUYECKOTr0 KBAJpPaTHOTO KOPHS,
KOpHEH CTeneHu 0obIne 2;

— "axomqute HOJ[I um HOK pa3ubimu
MCIIOJIb30BaTh UX MPH PEIIeHUH 3a/ay;

— BBITIOJIHATH BBIYUCIICHUS U MPeoOpa3oBaHUs BBIPAKEHUH,
coJiepXaluX IEHCTBUTENbHBIE YKCIIa, B TOM YHCIIE€ KOPHU
HaTypaJIbHBIX CTEIICHEM;

— BBINOJHATD CTaHJapTHbIE TOKJIECTBEHHBIE
npeoOpa3oBaHusl TPUTOHOMETPHUECKUX, JIOTapUPMUIECKIX,

cnocodamMu U

Jocmuoicenue pezyriomamos pazoena

-C60000HO ONEPUPOBAMb UYUCTOBLIMU MHOICECBAMU NPU
peuwieHuu 3a0a4,
-NOHUMAMb  NPUHUHDL
YUCTIOBLIX MHOJNCECE;
- 81a0emb OCHOBHbIMU NOHAMUAMU MEOPUU 0eIUMOCU NPU
peuieHuy cmaHoapmusix 3a0a4

umems  6Oazosvie  NPeOCMAaGieHusT O
KOMNIEKCHBIX YUcCel;

- C80O00HO BLINOIHAMb MONCOECMBEHHbIE NPeodPA306aAHUS
MPUSOHOMEMPUUECKUX, — N02aPUPMUUECKUX, — CMENneHHbIX
BbIPAIICEHULL,

- e1adems opmynou bunoma Hoiomona,

- NPUMEHSIMb NpU peueHuy 3a0ay meopemy O JUHEUHOM
npeocmasnenuu HOJJ;

- npumensimv npu pewenuu 3aday Kumaiickyio meopemy 06
ocmamxax,

- npumensims npu pewenuu 3aoay Manyio meopemy @epma
- yMemb 8bINOIHAMb 3ANUCH YUCLA 8 NOSUYUOHHOU CUCeMe
cuucnenus;

- NpUMEHAMb NpU peuwleHulu 3a0ay meopemuKo-yuciosvie
@yukyuu: yucno u cymma oenumenei, gyukyuro Jinepa,

- NPUMEHAMb NPU peueHulY 3a0a4 yenHole Opoou;

- npuMeHsmb Npu  peuwleHuu  3a0ai  MHOSOYNEHbl  C
OelicmeumenbHuIMU U YeablMU KO3 duyuenmamu;

- 81a0emv NOHAMUAMU NPUBOOUMbBIIL U HENnPUBOOUMbLI
MHO20UIeH U NPUMEHSAMb UX NPU PeUleHUU 3a0ay,

- npumenamv npu peuieHuu 3aday OCHOBHYIO Mmeopemy
aneedpuol;

- NpUMeHAmb NpuU peuwieHuu 3a0ay npocmeuuiue QYHKYuU

U OCHOBHblEe uoeu pacuiuperust

MHOIHCecmee
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CTCIICHHBIX, HppalHuOHAJIbHBIX BBIpa)KeHI/Iﬁ .

B noseceonesnoll scusHu u npu u3yieHuu Opyeux npeomemos:
— BBIIIOJIHATH u 00BACHATH CpaBHCHHC PE3yJIbTAaTOB
BBIYMCIICHUM IIpU PEIICHUHM IPAKTHUYECKUX 3a/1ad, B TOM
qucie NPUOMMKEHHBIX BBIYMCICHUH, WCIOIB3YS pa3HbIC
CIOCOOBI CPaBHEHUI;

— 3aIKChIBaTh, CPAaBHUBATh, OKPYIJISATH YHCIIOBHIC JaHHBIC
pEaNbHBIX BEIWYMH C HCIOJB30BAHUEM Pa3HBIX CHCTEM
U3MEpPEHUS;

COCTaBJISATh M OIICHUBATh Pa3HBIMH CIIOCOOAMU YHCIIOBBHIC
BBIpQKEHHUS IIPU PELICHUU NPAKTUYECKUX 3a1a4d U 3ajad U3
JPYTUX Y9eOHBIX IMPEIMETOB

KOMNJIEKCHOU
npeobpazosanus

nepemeHHoﬁ KdK ceomempuueckKue

Ypasnuenusa u
HepaseHcmea

— CBoOoHO  omepupoBaTh  IMOHATUAMH:  ypaBHEHHE,
HEPABEHCTBO, DPABHOCUJIBHBIE YPAaBHEHHS M HEPABEHCTBA,
YpaBHEHUE, SBIIAIOLIECECS CIEICTBHEM JAPYIOro YpaBHEHHS,
YPaBHEHHUs, PAaBHOCWIBHBIE Ha MHO)KECTBE, PAaBHOCHJIBHBIC
npeoOpa3oBaHus YpaBHEHUI,

— pematbk pas3Hble BHUJbl YPAaBHEHUN M HEPABEHCTB M MX
CHUCTEM, B TOM 4YHUCIIE HEKOTOpbIE YpaBHEHMs 3-U U 4-i
CTeNeHe!, APOOHO-pallMOHATIbHBIE U UPPAIlMOHAJIbHBIE;

— OBJAQJE€Th  OCHOBHBIMM  THUIAMM  IIOKAa3aTEJbHBIX,
J0rapu(pMHUECKUX, UPPaLMOHAIIBHBIX, CTETIEHHBIX
YpaBHEHUH M HEPAaBEHCTB M CTaHAAPTHBIMU METOJAMH HX
pELIEHUI U IPUMEHATh UX IIPU PEILICHUH 3a1a4;

— IPUMEHATH TeOpeMy be3y K peleHuI0 ypaBHEHNH;

— NpUMEHATh TeopeMy Buera 1is pemieHus HEKOTOPBIX
YPaBHEHUI CTEIIEHHU BBIIIE BTOPOH;

— MIOHUMaThb CMBICI TEOPEM O  DPABHOCWIBHBIX W
HEPaBHOCWJIBHBIX NMPEOOpPa30BaHUAX YPAaBHEHHM U YMETh MX
JIOKa3bIBaTh;

— BJIAZIETh METOJIAaMU PELICHMs] YpPAaBHEHUM, HEPABEHCTB U
UX CHCTE€M, YyMETb BBIOMpaTh METOJl pEIIeHUus u
000CHOBBIBaTh CBOI BHIOOD;

Llocmusicenue pezynomamos pasoena ll;

— c80000HO onpedensimb Mun u 8blOUPaAmMb Memoo peueHus
NOKA3aMEeNbHbIX U JI02APUPMUYECKUX — YPABHEHUll U
Hepagencms, UpPayuUOHAlIbHLIX YPAGHEHULl U HepaseHCms,
MPULOHOMEMPUYECKUX — VPABHEHUU U  HEePABeHCMS,  UX
cucmem;

— 68000010 pewams cucmembl TUHENHbIX YPAGHEHULL,

— pewiams OCHOBHble MUNbl VYPAGHEHUU U HEePABeHCME C
napamempamu,

— npumMeHAmb npu pewleHuu 3aday Hepagencmea Kowu —
bynaxoeckozo, bepnynnu,

— umemsb  npeocmaenieHue O  HEPABEHCMBAX — MeHCOy
CpeOHUMU CmeneHHbIMU
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— UCHOJIb30BaTh ~ METOJ ~ HMHTEPBAJIOB U1  PELIEHUs
HEPAaBeHCTB, B TOM 4YHCIIE€ JPOOHO-PAllMOHANBHBIX H
BKJTIOYAOIIUX B ce0s1 MPPALMOHATIBHBIC BHIPAKCHHUS;

— pemiath anredpanyecKue ypaBHEHUS U HEPaBEHCTBA M MX
CUCTEMBI C MapameTpaMu anreOpandyeckuM M rpaduyecKkum
METOJIaMH;

— BJAJIETh Pa3HBIMU METOJAMU J0KAa3aTEIbCTBA HEPABEHCTB;
— pfliaTb YPaBHCHUSA B LCIIBIX YMUCIIAX;

— n300pakaTh MHOJXKECTBA Ha IUIOCKOCTH, 33JaBacMble
YpaBHCHUAMU, HCPABCHCTBAMHA U UX CUCTEMAMMU,;

— CcBOOOJIHO HCII0JIb30BaTh TO>K/I€CTBEHHbBIE
npeoOpa3oBaHus MpPH PEIICHUH YpaBHEHUH U CUCTEM
ypaBHEHUI

B noeceomnesnotl scusnu u npu uzyuenuu Opyeux npeomemos:
— COCTaBIATh W pellaTh ypaBHEHUS, HEPABEHCTBa, HX
CUCTEMBI IPU PELICHUU 3a7a4 APYTUX YIeOHBIX IPEIMETOB;
— BBINIOJIHATH ~ OIIGHKY  NIPaBaONonoOusi  pe3yibTaToB,
MOJTy4aeMbIX TIPH  PEIICHUW  PA3IMYHBIX  YPaBHEHUU,
HEPABEHCTB M HUX CHUCTEM IMIPH pEIIeHUWH 3aJad JIPYTrux
y4€OHBIX TPEIMETOB;

— COCTaBIATh U pellaTh ypaBHEHUS W HEPABEHCTBA C
napaMeTpamMu TpH PEIIEHUH 3a4ad JPYrux Yy4eOHBIX
PEIMETOB;

— COCTaBIIATH ypaBHEHHE, HEPABEHCTBO WM WX CHUCTEMY,
OIMCHIBAIOIINE PEATbHYI0 CHUTYAlMI0 WM TPHKIATHYIO
3a/1a4y, HHTEPIPETUPOBATH MMOTYUYCHHBIE PE3YIIbTATHI,

— WCTOJNB30BaTh TMPOTPaMMHBIE CPEJICTBA TPH PEIICHUH
OTJICNTFHBIX KJIACCOB YPaBHEHUH M HEPABEHCTB

Dynukyuu

- Brnagers NMOHATHUSAMHU: 3aBUCHUMOCTb BEJIMYMH, (QYHKLUS,
apryMeHT W 3HadyeHue (PyHKIMHU, 00JacTh ONMpeneneHus u
MHOXECTBO 3HaueHU (QyHKIMM, TpaduK 3aBUCUMOCTH,
rpapux  GyHKIOUM, HyIH  (QYHKUHH,  TPOMEXYTKU
3HAKOIOCTOSIHCTBA, BO3PACTAHNE HA YHNCIOBOM IIPOMEXKYTKE,

Locmuoicenue pezynemamos pazoena I1;

-61a0emb NOHAMUEM ACUMIIMOMbL U YMeMb €20 NPUMEHAMb
npu pewtenuy 3a0a4,

-npUMeHsmb Memoouvl pewieHus npocmeuuux
oughghepenyuanvuelx  ypasHenuii nepeoco U 8MOPO20
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yObIBaHHE Ha 4YHCIOBOM IIPOMEKYTKE, HaumOoibllee U
HavMEHbIIEe  3Ha4eHWe  (QYHKUIMM  HA  YUCIOBOM
IPOMEXYTKE, Mepruoauueckas (pyHKIus, Nepuos, YeTHas U
HeueTHas (DYHKIMM;, YMETh HPUMEHSTHh 3TH IMOHATUS IPU
pELICHUH 3aJa4;

- BIQJICTh TIOHATHEM CTEeTNeHHas (QYHKLUUSA; CTPOUTH €e
rpaduK ¥ yMETh IPUMEHSTh CBOMCTBA CTENEHHON (QyHKIMU
IpU PEUICHNH 33/1a4;

- BIQJETh  NOHATUSAMM  IOKa3zaTesibHas  (QYHKLHA,
OKCIOHEHTA; CTPOUTh HMX TIpadUKd U YMEThb NPUMEHATH
CBOMCTBA MOKA3aTeJIbHOM (DYHKIIMU IIPU PELICHUH 3a/1a4;

- BJIQJICTh TOHATHEM JiorapupmMuyuecKkass (yHKIIHS; -
CTpOUTh €€ Trpaduk M yMeTb NPUMEHSTh CBOICTBa
JorapumMuuecKoid (GyHKIIMH IPU PELICHUH 3a/1a4;

- BJAJETh MOHATUAMU TPUTOHOMETPUUYECKUE (YHKLUY;
CTpOUTHh HX TpaQuKH W YMETb NPUMEHSTH CBOWCTBA
TPUTOHOMETPUUYECKUX (DYHKLUH NP pEIIeHUH 3a1a4;

- BJAJETh MOHATHEM oOpaTHas (QYHKUIHUS; TPUMEHSITH 3TO
HOHATHE MIPU PELICHUHU 3a/ay;

OPUMEHSATh MpPU PELIEHUH 3aJa4d CBOWCTBA (DYHKIUH:
YETHOCTh, NEPUOAUYHOCTD, OTPAHUYEHHOCTD;

- TPUMEHSTh TPU pEIIeHHH 3a1a4  IpeoOpa3oBaHUs
rpaduKoB QyHKIH;

- BIAQNETh TOHATHSIMH YHCJIOBash IIOCJIEIOBATEIBHOCTD,
apudMeTHUecKas U FeOMEeTpHUEcKasi IPOrpeccHs;

- MPHUMEHATH TPH PEIIeHUH 3a/a4 CBOWCTBA M TPU3IHAKU
apru(MeTHUECKOH U reOMETPUYECKON MPOrpecCcHil.

B nosceonesnou dacuznu u npu uzydenuu Opyux y4eOHbix
npeomemos.

— OTpeAessATh M0 TpaduKaM M UCIIONB30BaTh IS PEIICHUS
NPUKIAJHBIX 3aa4 CBOWCTBA PEATBHBIX IMPOIECCOB U
3aBucuMoOcTell (HauOonbIlMe M HAMMEHBIIME 3HAuYCHHUS,
NPOMEXYTKM  BO3pacTaHusi M yObIBaHUA  (PyHKUHUH,
OPOMEXYTKM  3HAKONOCTOSHCTBA,  ACHMIITOTHI,  TOYKHU

nopsi0Kos
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nepernda, Iepuos u T.11.);

— MHTEPIPETUPOBATh CBOMCTBA B KOHTEKCTE KOHKPETHOU
MPAKTUYECKOW CUTYALINU;

- OmpeensaTh Mo rpadukaM MpOCTEeHIIne XapaKTePUCTHKU
NEPUOANYECKUX IIPOLIECCOB B OWOJIOIMHM, 3KOHOMHKE,
MY3BbIKE, PaJIMOCBS3H U Ap. (AMILTUTY/A, IEPUOJ U T.11.)

Onemenmot
MamemamuyecKo2o
ananuza

- Bnagers IMOHSATHEM OECKOHEUHO yOBIBaroIIast
reoMeTpruyeckasl porpeccusi U yMeTb NPUMEHSTh €ro Mpu
pEIICHUH 3a]1a4;
- IPUMEHSATH IS pEIICHUs 3a7a4 TEOPUIO TIPEEIIOB;
- BIIAJETH IIOHIATUAMUA OECKOHEUYHO OOIbIINE U OSCKOHEYHO
MaJible YHCIOBBIE MOCIE0BATEIBHOCTH U YMETh CPAaBHUBATh
OECKOHEUHO OobIIHe i OCCKOHEUHO MaJibIe
MMOCJICIOBATEILHOCTH;
- BIIQJCTh TMOHATHUSAMHU: TPOW3BOJHAS (YHKIIMM B TOYKE,
MPOU3BOIHAS (PYHKIINH;
— - BBIYHCIISATH POU3BOJIHBIC JIEMEHTAPHBIX (QYHKIIMH U UX
KOMOHMHAIIHI;
— uccaenoBath GyHKIIMU HA MOHOTOHHOCTh M 9KCTPEMYMBI;
— CTpOUTh TpadUKU ¥ MPUMEHSITHh K PEIICHUIO 33/1a4, B TOM
YHUCJIE C MapaMeTpoM;
— BIIQJIETh TOHATHEM KacaTelbHas K rpaduky QyHKIUU U
YMETh IPUMEHSTH €ro MPHU PEIICHUH 33/1a4;
— BIAACTh MMOHSATHSIMU repBooOpazHas
OIPEIETICHHBII UHTETPAI;

- npuMeHsaTh TeopeMy HproToHa—JleiiOnuna u ee
CJICICTBUS JJI PEIICHUS 3a/1ay.

byHKIIHS,

B noeceonesnoti ocusnu u npu uzyueHuu Opyux yyeOHvix
npeomemos.

— pemiaTh TPUKIATHBIC 3aadud W3 OWoJOoTUH, (DU3UKH,
XUMHH, SKOHOMUKH W JPYTHX TPEIMETOB, CBS3aHHBIC C
HCCJIEI0BAHUEM XAPAKTEPUCTUK MPOLIECCOB;

— HMHTEPIPETUPOBATH MOJYyUEHHBIE PE3yJIbTAThHI

— Hocmuoicenue pezynomamos pazoena I1;

— c80000HO  61A0emb  CMAHOAPMHLIM — ANNAPAMOM
MAmemMamuyecKko2o aHaiu3a O GblYUCIeHUs. NPOU3BOOHBIX
@DYHKYUU 0OOHOU NepemMeHHOl,

— C60000HO  NpUMEHAMb  annapam  MamemamuieckKo2o
amanuza Onsl  UCCIe008aHUs (QYHKYUt U NOCMPOEHUs.
epaghuxos, 6 mom yucie ucciedo8anus Ha bINYKIOCMb,

— onepupoeams HOHAMUEM Nep8ooodpa3Hol @GYHKYuU Ol
peutenus 3a0au,

— 061a0emb  OCHOBHbLIMU  CBEOeHUAMU 00 uHmezpaie
Hviomona—Jletibnuya u e2o npocmeuuux npumeHeHusx,

— onepupogams 8 CMAaHOapmMHbIX cumyayusx
NPOU3BOOHBIMU 8bICUIUX HOPSOKOB,

— yMemb NPUMEHAMb NpU  peweHuu 3a0ad  Cceoucmaed
HeNnpepvleHbIX (YHKYULL,

— yMemb HNPUMEHAMb NpU  peuleHuu 3a0ay  meopemvl
Beuepwmpacca,

— yMemb 8bINOIHAMb NPUOIUNCEHHBIE 8bIYUCTEHUS (MemOoObl
peuleHus  YpasHeHu, BbIYUCTEHUS onpeoeneHH020
uHmezpana);

— yMemb  NpUMEHAMb  NPULONCEHUE  NPOU3BOOHOU U
onpeoeneHHozo unmezpana K  pewenuro  3a0au
ecmecmeo3HanusL,

— g1ademv NOHAMUSAMU 6MOPAsi NPOU3BOOHAS, BbINYKIOCHb
epagura ynxyuu u ymems ucciedoeamsv QYHKYUK Ha
BbINYKILOCTb
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Cmamucmuka u - OnepupoBatb OCHOBHBIMH onucarelbHbIMU | [Jocmudicenue pesynivmamos pazoena ll;
meopus XapaKTepUCTUKAMHM  YHMCIOBOTO  Ha0opa,  TOHATUEM | -uMemb HpeOCmasieHue O YEHMPAIbHOU NpedeibHOl
eéepossmHuocmeil, reHepalibHasi COBOKYITHOCTh M BEIOOPKOIT U3 Hee, meopeme;
J102uKa u - ONEpHpOBaTh OHATHSAMM: YacCTOTa U BEPOSITHOCTD | -UMemb HpeOCmasieHue o B6blOOPOUHOM KOIDduyuenme
KomOunamopuka COOBITHS, CyMMa H  TPOHW3BEACHUE  BEPOSTHOCTEH, | KOpperayuu u TUHelHOl pecpeccuu;
BBIYUCIISITh BEPOSTHOCTH COOBITUH Ha OCHOBE IOJCYETA | -UMemb HpeoCmAsieHue 0 CIMAmucmudeckux 2Uunomesax u
YKcIia UCXOI0B; npoeepke CMamucmuyeckolu 2unomesvl, 0 CMAMUCIUKE
— BJIQJICTh OCHOBHBIMHM TOHSITHSIMH KOMOWHATOPDUKH W | KPUMePUs u ee yposHe 3HAYUMOCU,
yYMETh UX IPUMEHSTH [P PELICHUU 3a71a4; -uMemv  npedcmasiienue O - C6A3U  OIMAUPUYECKUX U
— MMETh IPEJICTABJIICHHE 00 OCHOBAX TEOPUH BEPOSTHOCTEH; | MeopemudecKux pacnpe()eﬂeﬂuu;
CIIy4alHbIX BEJIMYMHAX u pacupeaeneHusx, o | 080UUHOM Oepese;
HE3aBHCUMOCTH CIIyYaiiHBIX BEINUMH; - 81a0emb OCHOBHLIMU NOHAMUAMU Meopuu 2pagos (epag,
— AMETh NPEICTaBICHHE O MaTEeMaTHYECKOM OKHIaHuu u | SePUUnA, pebpo, cmenens epuiunbl, nymo 6 epage) u
JWICTIEPCHH CITyaiHbIX BETHUMH; YyMemb NPUMEHSIMb UX NPU peuleHuu 3a0ay;
— WMeThb TIPEICTABIEHHE O COBMECTHBIX PACTIpEIeeHHsx | - UMeMb npeocmasienue o 0epevax u yMeny npumensmo
CIIy4aiHBIX BEJIUYMH; hpu p eameﬁuu 3adav,
— MOHMMATh CYTh 3aKOHA GOJIBIIMX YHCeN W BhIGOpounoro | = &140€Nb NOHAMUEM CEAHOCNb U ygemb NpUMEHANL
METO/Ia H3MEDEHHS BEPOSTHOCTE; KOMNOHEHMbL CES3HOCMU NPU PeuleHul 3a0ay,
yMems 0Cywecmeniams nymu no pebpam, obxoowvl pebep u
— AMETh MPEJICTABICHHUE O HOPMAIBHOM paCIpEICICHUU H p)
. sepuiun epaga;
IpUMEpax ~ HOPMalIbHO  DACHPEACICHHBIX  CiydaiiHbix | °F papa, .
N umems npeocmagieHue 00 3UNEPOBOM U 2AMULLIOHOBOM
’ . nymu, umemsv npeocmasieHue O MPYOHOCMU 3a0aqu
— AMETh TPEJCTABIICHUE O KOPPEJSIIUU  CIIydaifHBIX
PN HAXOHCOEHUsL 2aMUTbINOHO8A NYMU,
' — 81a0emsv NOHAMUSMU KOHEUHbLE U CUEMHble MHONCECTEA U
. YyMemb Ux nPUMEHsImsb NPU peuteHuu 3a0ay;
B nosceonesnoil scuznu u npu uzyueHuu Opyux npeomemos: 5
. — YyMemb NpUMeHAMb Memoo MAmemMamudecKol UHOYKYUU,
— BBIUMCIIATh WM OILEHUBATh BEPOSTHOCTH COOBITHH B 3
PEATTHHOM HKH3HEL — yMemb npumensams npuHyun Jupuxie npu pewieHuu 3a0a4
— BBIOMpAaTh METOJBI IMOAXOJIIETO TPEACTABICHUS |
00pabOTKH JaHHBIX
Texcmogvie 3a0auu — Pemmare pasHble 3a/1a4u OBBINICHHON TPYIHOCTH; Hocmuoicenue pesynomamos pazoena |l

— AHaJIM3NUpOBaTh YCJIOBHUC 3a1a4H, BBI6I/IpaTB ONTUMAITLHBIN
MCTO/ PCIICHUA 3a1a4U, paCCMATpHUBaAs Pa3JINIHBIC MCTOIBI;
— CTPOUTH MOACTb PEIICHUA 3aJa4u, IMPOBOJHTH
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JIOKa3aTeIbHbIC PACCYKICHUS TP PELICHUH 33/Ia4H;
— pemath 3amadd, TpeOyromme Tnepedopa BapUAHTOB,
NPOBEPKH yCIOBUH, BHIOOPA ONTUMAIILHOTO PE3YIIbTaTa,

— aQHAJIM3MPOBaTh M  HMHTEPIPETUPOBATH  IMOJYYCHHBIC
pelIeHUs] B KOHTEKCTE YCJIOBHS 3a/1auH, BRIOUPATh PEIICHNUS,
HE MMPOTUBOPEYAIINE KOHTEKCTY;

— NEepPEBOAMTL MPH PEUICHUHM 3a7a4d  WH(OpMAIU0 |3
OnHOW (OpPMBI 3aMUCH B JPYIYl0, HCHOJNB3yd TpU
HEOOXOMMOCTH CXEMbI, TAOJIHIIbI, TPadUKH, TUATPAMMBI.

B noeceomnesnotl scusnu u npu uzyuenuu Opyeux npeomemos:
— pemiaTh TPAKTUYECKHE 33Ja4d W 3aa4d M3 JPYTrux
IPEIMETOB

T'eomempusn

— Bnazers reomMeTpuuecKUMHU MOHATUSAMH IpPU PELICHUU
3ajia4y ¥ MPOBEJCHUN MaTeMaTUYECKUX PACCyXIECHUMH;

— CaMOCTOSATEJIBHO (bopMyIHpOBaTH ornpeeneHus
TeOMETPUYECKUX (HUTYp, BBIIBUTATH THIOTE3bI O HOBBIX
CBOWCTBAaX M IpPU3HAKaX TIeOMETpUYeCKuX Guryp u
00OCHOBBIBAaTh WJIM OINpOBeprarb HX, 0000maTh WK
KOHKPETU3UPOBaTh pe3yJbTaThl Ha HOBBIX Kiaccax (uryp,
IPOBOAMTH B HECIIOKHBIX Cllydasx Kiaccupukanuio Quryp
10 Pa3JIMYHBIM OCHOBAHUSM;

— HCCIeIoBaTh YEpTEeXH, BKIIOYas KOMOMHAIUHM (Quryp,
U3BJIEKATh,  UHTEPIPETUpPOBaTbL U  MPeoOpa3OBHIBAThH
UH(OPMAILIKIO, TIPEACTABICHHYIO Ha YepTexXax;

— pemath 3aJayd T€OMETPUYECKOTO COJIEpXKaHUs, B TOM
YyHClie B CUTYyalUsiX, KOIJa ajrOpUTM pELIEeHUs] HE CIEIyeT
SIBHO W3 YCIJIOBUS, BBINOJIHATH HEOOXOAUMBIE JJISI PELICHUS
3ajjaud  JONOJIHUTEIbHBIE  IOCTPOCHMs,  MCCIIEJOBATh
BO3MOXXHOCTbh IPUMEHEHHUS TeopeM U (popMys Ui perIeHus
3ajay;

— yMeTh (OpPMYIHUPOBaTh U JIOKA3bIBaTh T€OMETPUYECKHE
YTBEPKACHHUS;
— BIIAJEThH MOHATHSIMU

CTEPEOMETPUU: npu3Ma,

— Umems npedcmasienue 06 akcuomMamuieckom memooe;

— glademv NOHAMUEM 2eOMEempUYecKue Mecma moyeKk 6
APOCMPAnHCMEe U yMens NPUMEHAMb UX O/ PeUEeHUsl 3a0at,
— yMemb npuMeHsims OJisi peueHus 3a0ay C80UCMEA NIOCKUX
U  OBYSPAHHBIX V2l08, MPEXePAHHO20 Yeid, Mmeopembl
KOCUHYCO8 U CUHYCO8 OJIsl MPEeXSPAHHO20 Yeld;

— 81ademyv NOHAMUEeM NEPREHOUKVISIPHOE CeYeHUe NPUMbL U
yMemb NPUMEHSIMG €20 NPU PeeHul 3a0ay;

— umemsv npeocmasiienue 0 0BOUCMEECHHOCMU NPAGULLHBIX
MHO202PDAHHUKO8,

— glademv NOHAMUAMU YEHMPAIbHOE U NAPALICIbHOEC
npoeKmuposane U NPUMEHAMb UX Npu  NOCMPOEHUU
ceuenull MHO202PaAHHUKO8 MeMOOOM NPOEKYUIL,

— uMemb npeocmasiieHue 0 pazeepmke MHO202PAHHUKA U
Kpamuatiuiem nymu Ha NOGepPXHOCMU MHO20SPAHHUKA,

— UMemb npedcmagieHue 0 KOHUYEeCKUX CeueHusIx;

— - umemv npeocmasienue O Kacawuxcsi cgepax u
KOMOUHAUUYU mei 6pawjenus U ymems NPUMEHAMb UX npu
peuleHuu 3a0ay;

— NpUMEHAMb Npu peuwleHuu 3a0a4 POopMyny paccmosiHus
OMm MouKU 00 NJIOCKOCMU,
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napaJulelenuIe], THpaMuaa, TeTpadIp;
— AMETh MPEICTaBICHHS OO0 aKCHOMax CTEPEOMETPUU H
CICACTBUAX M3 HUX U YMCThb IPHUMCHATH UX HNpPU PCHICHUH
3a1ad;

— YMETH CTPOUTH CeueHUs
HCIIOJIb30BAHUECM Ppa3JIMYHbIX METOAOB, B TOM
MEeTo/Ia CIIE/OB;

— UMCTb MPCACTABIICHUC O CKPCHIMBAIOIIUXCA MNPAMBIX B
IPOCTPAHCTBE M YMETh HAXOJHUTh YTOJI U PACCTOSHUE MEXKTY
HUMHU;

— NPUMEHATH TEOPEMBL O MApPaUICABHOCTH IIPAMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE NPH PELICHUH 337ay;

— YMETh TPUMEHSTHh NapaIeIbHOC MPOCKTHPOBAHUE JUIS
n300paxxenust Guryp;

— yMETh TPUMEHATh MEPHEHIUKYISIPHOCTH TMPSIMOH |
IUTOCKOCTH TIPH PELICHUH 33/1a4;

— BJIAJACTh IIOHATHAMHU OPTOrOHAJIBHOC MPOCKTHUPOBAHUC,
HAKJIOHHBIC W KX MPOCKIHNHU, YMCTHb IPHUMCHATH TCOPEMY O
TpeX MepHeHANKYIsIpax MpH peleHnH 3a1ay;

— BJIQJIETh TOHATUSIMU PAcCTOSHHUE MEXAy Qurypamu B
IPOCTPAHCTBE, o0t MEPIICHAUKYIISAP JIBYX
CKPEILIUBAIOIUXCS MPSAMBIX U yYMETh NPHUMEHATh UX MpHU
pelIeHNH 3a1a4;

— BJIQJIETh MOHATHEM YTOJl MEXAY MPSIMOM U IIOCKOCTBIO U
YMETh MPUMEHSTh €r0 MPH PelIeHUH 3aj1ay;

— BJIAQAETh IIOHATUSAMM JBYTPAHHBIM YrOJ, Yrol MexXIy
IUIOCKOCTSIMH, TEPIEHAUKYIApHbIE TUIOCKOCTH M YMETh
IIPUMEHATH UX IIPU PELICHUH 3a7a4;

— BIQJIETh TMOHATUAMHU TpHU3Ma, MNapaUiesienunel Hu
OpUMEHATh CBOMCTBAa MapajulefienuIeaa MpU pPEelIeHuU
3amad;

— BIQJIETh MOHSATHEM NPSMOYTOJIbHBIA Napajiesienunes u
NPUMEHSATH €r0 MPH PelIeHUH 3a/1a4;

— BJIAJETH IIOHATUAMU nupamMmuja,

MHOT'OIrpaHHUKOB C
qucCic "

BUIbl MHUPaMUJI,

— glademb  pPA3HBIMU — CHOCODAMU  3A0AHUSL  NPAMOU
VPABHEHUSMU U YMEeMb NPUMEHAMb NPU PEUEHUU 3A0aY,

— NpUMeHAmb Npu  pewleHuu 3a0ai U OO0KA3AMenbCmee
meopem 8eKMOPHbIIL MEMOO U Memoo KOOPOUHam,

— umems npedcmasieHue 00 aKkCuomax oovema, npUMeHsIms
Gopmynl  00veMO8 NPAMOY20NbHO20  Napaiienenuneod,
NPpU3MbL U RUPAMUObL, MEeMpa’opa npu peuleru 3a0au;

— NpuUMeHAmb meopembl 00 OMHOWEHUAX 00beM0o8 npu
peuieHuu 3a0a4,

— npuMeHsmb uHmecpan OJisl  GbIMUCICHU 00beMo8 U
nogepxHocmerll men  6PAWeHUs,  BbIYUCICHUS.  NIOUAOU
cpepuneckozo nosca u 00vemMa uapoeo2o Clos;

— umemv npedcmasieHue 0 OBUINCEHUSIX 8 NPOCMPAHCMEe:
napaiieibHoM — nepeHoce,  CUMMEMPUU  OMHOCUMETbHO
NIOCKOCMU,  YEHMPANbHOU  CUMMEmpuu,  Nosopome
OMHOCUMENbHO NPAMOU, BUHMOBOU CUMMEMPUU, YMemb
NPUMEHAMb UX NPU PEUeHUU 3A0ay,

— umemsv npedcmasienue 0 NIOWAOU OPMO2OHANLHOU
npoexyuu,

— umemsv npeocmagieHue 0 mpexepaHHoM U MHO20SPAHHOM
yele U NPUMeHAMb C8OUCMBA NIOCKUX Y208 MHO202PAHHO20
Yena npu pewenuy 3a0au;

— umemsv npeocmasienusi 0 NpPeoopPaz’08aHuu  NooooOuUs,
20MOmemuy u ymems NPUMEHIMb UX NpU peueHuu 3a0ay,

— ymemdb pewams 3a0auu  HA NIOCKOCMU MemoOaMu
cmepeomempuu;

— yMemb NpUMeHsimb  GopmMyibl 00beMO8 NpuU  peueHuu
3a0au
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9JIEMEHTHI MPaBUWJIbHON MUpPAMUABI U YMETh NPUMEHATh UX
MIpU PEILICHUH 3a/1a4;

— UMETh NPEJCTaBIIEHHE O TeopeMe OJilnepa, MPaBUIbHBIX
MHOTOTpaHHHKAX;

— BJIAJIETh MOHSITUEM 1011 AU MOBEPXHOCTEN
MHOTOIPAHHUKOB U YMETb MNPUMEHSTh €ro MNpU PEUICHUU
3ajauy;

— BJAJIETh TOHATUSIMU Tejla BpallleHus (LWIMHIpP, KOHYC,
miap ¥ cdepa), UX CEYEHHUS U YMEThb MPUMEHSTh UX MpPU
pelIeHnu 3a/1ay;

— BJIQJIETh TOHATUSIMHU KacaTeJIbHBIC MPAMbBIC U TNIOCKOCTH U
YMETb IPUMEHSATH U3 MPU PELICHUH 33/1a4;

— UMETh TPEJACTABJICHHS O BIHUCAHHBIX U OMUCAHHBIX
chepax ¥ yMeTh IPUMEHATH UX MIPU PEIICHUU 33/1a4;

— BJIQJIETh MOHATUSIMH 00BEM, 00BEMBbl MHOTOTPAHHHKOB,
TeJ BpalleHUs U IPUMEHSTh UX MPU PELICHUH 3a/1a4;

— UMETh MPEJCTaBIIEHUE O pa3BepTKe LUIMHIpA U KOHYCA,
IJIOMIAM TOBEPXHOCTH UWJIMHApPA MW KOHYCa, YMETh
MPUMEHSATH UX IIPU PEUICHUU 33]1a4;

— UMETh TIPEACTABJICHHE O IUIOMAaAu ceppl U YMETh
MIPUMEHSTD €T0 MPHU PEIICHUH 33/1a4;

— yMETh pemiaTth 3aJadyd Ha KOMOMHAIIUM MHOTOTPaHHUKOB
Y TEJ BPAILEHNUS;

— UMETh TPEJCTaBIEHNEe O TOJO0MU B MPOCTPAHCTBE U
YMETh pelaTh 3a/1a4il Ha OTHOILIEHHE 00BEMOB U IIOMIAACH
MOBEPXHOCTEN MOO0HBIX (pUryp.

B nosceonesnoii socuznu u npu uzyyeHuu Opyeux npeomemos:
— COCTaBIIATh C WCIIOJIb30BAHUEM CBOMCTB T€OMETPHUUYECKHUX
buryp MaremMaTHuecKue MOJACIH JJisi peIeHus 3aaad
MpPaKTUYECKOrO0  XapakTepa MW  3aJad M3  CMEXKHBIX
TUCIUIIIINH,  WCCIIEIOBAaTh  TOJYYCHHBIE  MOJCIH U
MHTEPIPETUPOBATH PE3YNIbTAT
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Bexkmopot u
Koopounamul 6

- BJ'Ia,I[eTB IMOHATHUAMU BEKTOPHI U UX KOOPAUHATHI;
— YMCTD BBIIIOJHATE OII€pallvi Hal BEKTOpaMU,

Jlocmuoicenue pezyromamos pazoena ll;
— HaxoOoumsv 00veM napailelenuneoa u mempas’opa,

MaTEMaTUKOB B Pa3BUTHE HAYKU;
— Ilonumats posibp MaTeMaTUKH B pa3Butun Poccun

npocmpancmee — WCIIONB30BaTh CKANAPHOE IIPOHM3BEICHHE BEKTOPOB IIPH | 3OAHHBIX KOOPOUHAMAMU CEOUX GEPULUH,
pEeLIeHNUH 3a/1ay4; — 3a0asamv NPAMYIO 8 NPOCMPAHCMEE,
— IPUMEHATh YPABHEHHE IIOCKOCTH, (POPMYJIY PACCTOSHHUS | — HAXOOUMb PACCMOAHUE Om MOYKU 00 NIOCKOCMU 6
MEX1y TOUKaMH, ypaBHeHHE c(hephl IPU PEIICHUH 3a]1a4; cucmeme KOOpouHam,
— IPUMEHATH BEKTOPHI U METOJ KOOPAUHAT B IPOCTPAHCTBE | — HAXOOUMb  PACCMOAHUE — MeINCOY  CKPeuusaroujuMucs
NP PEILICHUH 3a/1a4 NPAMbIMU, 3Ad0AHHBIMU 8 CUCTeMe KOOPOUHAm

Hcmopus — Wmers  npexacraBieHde 0 BKIage  Begamommxcs | Jocmuowcenue pesynomamos pasoena |l

wamemamuxu

Memoovr mamemamuru

— Hcnonp30BaTh  OCHOBHBIE ~ METOIBl  JOKA3aTeIbCTBY
IIPOBOJUTH JOKA3aTENbCTBO U BBIIOJIHATH OIIPOBEPIKEHUE;

— IPUMEHATH OCHOBHBIE METOJBI PEIICHUS MATEMATHYECKUX
3a1ad4;

— Ha OCHOBE MAaT€MaTHYECKUX 3aKOHOMEPHOCTEM B IPUPOAC
XapakTepu30BaTb KPacoTy U COBEPIIEHCTBO OKPYXKAIOLIETO
MHpPa U IPOU3BEICHUN UCKYCCTBA;

— IPUMEHATH IPOCTEHINNME IPOrPaMMHBIE CpEACTBA W
JIEKTPOHHO-KOMMYHHUKAI[UOHHBIE CUCTEMBI IIPU PELICHUU
MaTeMaTHYECKHX 3a7ad;

— IOJIb30BaThCs [IPUKIIATHBIMU IIPOrpaMMaMHU u
IIPOrpaMMaMU CUMBOJIBHBIX BBIYUCIICHUN JUIS UCCIIENOBAHUS

MaTeMaTHIEeCKUX 00BEKTOB

Locmuoicenue pezyromamos pazoena

- NpUMeHAmb Mamemamuieckue 3HAHUSL K UCCIe008aHUIO
oKpydcaroujeco  mupa  (Mooenuposauue  DUIULECKUX
npoyeccos, 3a0ayu YIKOHOMUKU)
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2. Conepxxanme no npeamery «MaremaTuka: ajredpa u Hauaja MAaTeMATHYECKOr0 aHAJIN34,

reoMeTpHsI»»
yriy0JieHHbI YPOBEHb

10 kaacc

Ha3Banue pa3nena

Kparkoe conepxxanue

JlelicTBUTENBbHBIC YKCIIA

IToBTrOpenue. Pemienue 3anad ¢ UCNOJIb30BAHUEM CBOMCTB YHCEI
U CHCTEM CYHUCIEHMS, ACIUMOCTH, JOJIEW M 4YacTeid, IPOLIEHTOB,
MOAyJiel u4ucen. PemieHue 3amad ¢ MCIOJB30BAaHUEM CBOWCTB
CTEereHel 1 KOpHel, MHOTO4JICHOB, MPe0o0pa3oBaHUii MHOTOUYJICHOB U
JIPOOHO-PAIMOHABHBIX BBIpAXKCHHHA. CHOnb30BaHUE CBOWCTB U
rpa@uKkoB JUHEHHBIX W KBaJpaTHUHbIX (yHKIUH, oOpaTHOM

MPOMOPLUUOHABHOCTH U QyHKUUU Y = \/; . I'paduueckoe pemienue

YpaBHEHU M HEpaBEeHCTB. MOIynab 4YHCIAa U €ro CBOMCTBA.
Hcnonp30BaHue omepanuii HaJ MHOXECTBAMH M BBICKA3bIBAHHUSIMHU.
MHoxecTBa (ancnoBele, FEOMETPUUYECKHUX duryp).
XapakTepuCTUIECKOE CBOWMCTBO, DJJIEMEHT MHOXXECTBa, IIyCTOE,
KOHEYHOe, OecKOoHeYHOe MHOKecTBO. CrocoObl 3a/laHus MHOKECTB
[TonmHOXecTBO.  OTHOIICHUS  NMPUHAMICKHOCTH,  BKIIOUYCHHSI,
paBeHcTBa. Onepauun Haja MHoOkecTBamMu. Kpyru Ditniepa. Koneunsie
1 OECKOHEYHbIE, CYETHBIC U HECYETHBIC MHOKECTBA.

VicTuHHBIE U JI0)KHBIE BBICKA3bIBAHUS, OTIEPAIIIH HA
BBICKa3BbIBAaHUAMH. A1eebpa vickazviganui. CBs3b BEICKa3bIBaHUH C
MHO>KecTBaMu. KBaHTOpHI CyIIeCTBOBAHUS U BCEOOIIHOCTH.

3akoHbl JIOTUKH. OcHosHble o2udeckue npasuia. Penienne
JIOTUYECKHX 33]1a4 ¢ UCTIOJIb30BaHUEM KPYroB Dilliepa, 0CHO8HbIX
Jl02U4ecKux npasu.

Ymo3zakmtouenust. OG0CHOBaHUS U JI0Ka3aTeIbCTBO B
Maremartuke. Teopembl. Buapl MaTeMaTnueckux yTBEpKIeHHUN. Budsbi
dokazamenvcms. Mamemamuueckas uHOyKyus. Ymeeporcoenus:
o0bpamHoe 0aHHOMY, NPOMUBONOJIONHCHOE, 0OPAMHOE
nPOMuUBONoNodHcHoMy oanromy. IIpu3Hak U CBOWCTBO, HEOOXOIUMBIE
U 10CTaTO4YHbIE yclI0BUsL. OcHogHas meopema apughmemuxu.
Ocmamxku u cpasnenus. Hepasencmea o cpeonux. Teopemvl o
NPUOIUINCEHUU OeUCTN8UMENILHBIX YUCET PAYUOHATLHBIMU.

Juogpanmoswi ypasnenus.

PanvoHaneHbIE ypaBHEHHS
U HEPaBEHCTBA

Pemenne 3agau Ha JBMKEHHE U COBMECTHYIO paboOTy, CMECH U
CIUIaBBl C TIOMOINBIO JIMHEHHBIX, KBaJpaTHbIX U JApoOHO-
pallMOHAJIBHBIX YPAaBHEHUH U UX CHUCTEM. Perienne 3a1a4 ¢ TOMOIIbIO
YHCJIOBBIX HEPABEHCTB U CUCTEM HEPABEHCTB C OJIHOM NIEPEMEHHOI, €
MIpUMEHEHUEM M300paxeHus YHCIIOBBIX MIPOMEXYTKOB.
Hcnonp30BaHNE HEPABEHCTB U CHCTEM HEPABEHCTB C OJHOU
MEePEMEHHON, YHCJIOBBIX TMPOMEXKYTKOB, WX OOBEAUHEHUH U
nepecedeHnil. Pemenue 3amady ¢ MCNOJIB30BAaHUEM  UHCIIOBBIX
¢byukuii u ux rpaduxos. Popmyna bunoma Heromomna. Aneopumm
Esxnuoa. Kumaiickass meopema 06 ocmamxax. Manas meopema
Depma. (-uunsle cucmemul cuucienus. Pynxyus unepa, yucio u
cymma oenumenei HAMypaibHO20 YUCIA.

Pewenue ypaenenuii cmenenu eviuie 2 cneyuanbHulX BUOOS.
Teopema Buema, meopema be3y. I[lpusooumsie u Henpusooumwvie
MHo2ounenvl. Ocnosnas meopema aneebpvl. CummempuyecKue
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MHOo2ounenbl. [enouuciennvie u Yenro3HauHble MHO2OULEHbL.
[]ennvie Opobu. Teopema @epma o cymme K8a0pamos.

Kopens crenenu n.
CreneHp NOJ0KUTEIBHOTO
qucia

[IpuMeHeHHEe TIpHU pEIIeHUM 33134 CBOWCTB apu(METHUECKOU U
reOMETPUYECKOM  Mporpeccud, CYMMHUPOBAaHHUA  OECKOHEYHOM
cxoasuiencs reOMETPUYECKOMN TIPOTPECCUMU. Crenenn c
IEWCTBUTEILHBIM IIOKa3aTeiaeM, cBoiicrBa cremenud. Yucno € wu
¢ynkuus y =e*. IlokasarenbHas GyHKINS U €€ CBOWCTBA U TpauK

Cymmul  u  paovl, Memoovl CYMMUPOBAHUA U  NPUBHAKU
cxooumocmu.

Hepagencmeo Kowu—bynsakoseckoeo.

Jlorapudmsl

Jlorapugm, cpoiictBa norapudma. JlecATHUHBII U HATypalbHbIHA
norapupm. IlpeoOpa3oBanue  JIOrapupMHUUECKUX  BBIPAKCHUH.
Jlorapugmuueckas pyHKIUS 1 €€ CBOICTBA U rpaduk.

CreneHHas (yHKIHS U €€ CBOWCTBA U IpaduK.

Tloka3zarenbpHbIE U

Jlorapudmuueckne ypaBHEHHS H HepaBeHCTBa. lIpocreiimmme

norapudmudeckue MOKa3aTelbHbIe YPaBHEHUS 1 HEPABEHCTBA.
YpaBHCHHS U HEPABCHCTBA
Tpuronomerpuueckue Panuannas wmepa yria, TPUTOHOMETPHYECKas OKPYKHOCTD.
(bopMyITBI. Pemenne 3amauy Cc WCMONB30BAHUEM TPaAJAyCHOW MeEphl yIjia.
Tpuronomerpuueckue Tpuronomerpuueckue (QyHKuMM uucen U yraoB. Dopmysbl
byHKIUH. MIPUBEJICHUS, CIOXCHHUS TPUTOHOMETPUUYCCKUX (PYHKIHHA, (OPMYIIBI
JIBOMHOIO ¥ TMOJIOBUHHOTO aprymenTta. [IpeoOGpasoBaHue CyMMBI,
pa3HOCTH B TIPOM3BEICHHEC TPUTOHOMETPUYCCKHX (YHKIUH, U
Hao00pOT.
Tpuronomerpuueckue GyHKIIUU YUCIOBOTO aprymeHTa Y = COSX,
y=sinXx, y=1gX, y=ctgx. CsoiictBa u  rpaduku
TPUTOHOMETPHYCCKHUX (PYHKITHIA.
TpuronomeTrpuyeckue YpaBHEHHUS. OnHOpoaHBIE
TPUTOHOMETPUUYECKUE YpaBHEHMUS. Pemenne MIPOCTEUIINX
TPUTOHOMETPHUYECKUX HEPABEHCTB.
DJIeMEHTHI BepoSTHOCTP ® CTaTUCTHIKA, JIOTHKA, Teopus TpadoB W
KOMOMHATOPHKH, KOMOMHATOPHKA
CTaTHCTUKH U TCOPUU [ToBTopenue. MHcmosnb3oBaHWe TAOMWIl W JAHArpaMM  JUIS
BEPOATHOCTH Mpe/ICTaBiICHUs] JaHHBIX. PemieHue 3agady  Ha  NPUMEHEHHE

ONMCATEIbHBIX XapPAKTEPUCTUK YHCIOBBIX HAOOpOB: CpEIHUX,
HauOOJIBIIEr0 M HAWMEHBILEro 3HAa4YeHHUs, pa3Maxa, JAUCHEPCUH U
CTaHJApPTHOTO OTKJIOHEHMS. BbIUMCIEHME 4YacTOT U BEPOSITHOCTEU
COOBITHH. Brruucnenune BEpPOSITHOCTEN B OIIbITax c
PAaBHOBO3MOJKHBIMHU 3JIEMEHTAapHBIMM HcCXojamu. lcmonb3oBaHue
KOMOWHATOPUKH.  BpIUMCIeHHEe  BEpOSTHOCTEH  HE3aBHCHMBIX
coObiTuii. Mcmonb3oBaHue QOpMyJbl CIOKEHHUS BEpPOSITHOCTEH,
nuarpamm Jitsiepa, 1epeBa BeposTHOCTe|, hopmyisl bepHymu.

Beposmnocmnoe NpPOCMPAHCMEO0. Axcuomol meopuu
6eposmHocmell.

VYcnoBHas BeposATHOCTh. [IpaBHIIO YMHOXKEHUS BEpPOSITHOCTEM.
®opmyia noiaHou BeposstHocTU. PopMmyita baiieca.

JuckpeTHble  cilydallHble  BEJIMYMHBI W PACHpPEICIICHUS.
CoBMecTHBle  pacnpeneneHus.  PacrpeneneHue  CyMMBl |
IIPOU3BEICHUS HE3aBUCUMBIX CIIy4alHBIX BEIMYMH. MareMaTtndyeckoe
0XXUJAHUE U JUCIEpPCHUs CIy4allHOM BeIWYMHBL. Maremarnueckoe
OKHJAHUE U JUCTIEPCUS CYMMBI CIIy4YalHBIX BEJIMYHUH.

bunapHas ciydaiiHas BeNM4YMHA, pacnpeneneHue bepHymm.
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I'eomeTrpryeckoe pacnpezneneHue. bUHOMUaNBHOE pacHpenesieHue U
€ro CBONCTBA. [ unepeeomempuueckoe pacnpeoenenue u e2o
ceolicmea.

HenpepsiBHbIE CilydaliHbIE BENWYHUHBI. 1[IIOTHOCTH BEPOSTHOCTH.
OyHKuMA pacnpeneseHus. PaBHoMepHOeE pacnpeselieHue.

IlokazamenvHoe pacnpedenenue, e2o Napamempbi.

Pacnpeoenenue Ilyaccona u e2o npumenenue. HopmanbHoe
pacupenenenue. @ynkuusa Jlammaca. Ilapamerpsl HOpMaJBHOTO
pacnpenenenus. Ilpumepsl CilydallHbIX BEIWYMH, ITOAYMHEHHBIX
HOPMAJIbHOMY 3aKOHY (IIOIpEIIHOCTh M3MEPEHUM, POCT 4YEIOBEKA).
Llenmpanvhas npedenvras meopema.

Hepasencmeo Yebwviwesa. Teopema UYebviwesa u  meopema
bepnynnu. 3axon b6orvuux yucen. Bvibopouwnwviii memoo uzmeperus
eeposimnocmei. Ponb 3akona 6onvuwiux uucen 6 Hayke, npupooe u
obwecmse.

KoBapnanmss  aByx  ciaywyaiHbIX — BenuuuH. [lomatme o
kodpduuuente xoppemsiuuu. CoBMecTHbIE HAOIIOAECHUS JBYX
CIIy4aliHBIX BEIHYUH. BulOopounvli KodI@uyuenm Kopperiyuu.
Jlunetinas peepeccus.

Cmamucmuueckas eunomesza. Cmamucmuka Kpumepus u ee
yposeHv  3nauumocmu.  llpoeepka  npocmeiwux — eunomes.
Omnupuueckue pacnpeoeneHus U ux Ccea3b ¢ MmeopemuyecKumu
pacnpeoenenuamu. Panzosas koppensayusi.

Ilocmpoenue coomeemcmeui. Hnvekmuenvie u ClOpbEKMusHbvle
coomeemcmeus. buexyuu. /Juckpemnas nenpepvienocms. I[lpunyun
Jupuxne.

Koouposanue. /[éouunas 3anuce.

Ocnosnvle nousamus meopuu 2paghos. /lepeswvs. [leouunoe oepego.
Cesasnocmov. Komnonenmul cesaisnocmu. [lymu na epage. Diinepogul u
I amunomonosvl nymu.

[TapannenpsHOCTH NPSIMBIX U
IJIOCKOCTEN

[ToBTOopenue. Pemenue 3a1au ¢ MCIOIB30BAaHUEM CBOWCTB (GUTyp
Ha IUIOCKOCTH. PeleHne 3amay Ha J10Ka3aTENbCTBO M IIOCTPOCHHE
KOHTpIpUMEpPOB. lIprMeHeHHEe MNPOCTEUINNX JIOTUYECKUX IIPABHIL
Pemenne 3amad ¢ MCHOJIB30BAaHUEM TEOPEM O TPEYrOJbHUKAX,
COOTHOIIEHUII B  MNpPSAMOYTOJBHBIX  TpPEYrojbHHMKax, (DaKTos,
CBSA3aHHBIX C  4YeTBIpEXYrojJpHHKamu. Pemenue 3agau ¢
UCIOJIb30BaHUEM (DaKTOB, CBSI3aHHBIX C OKPYXHOCTSIMH. Pernenue
3a/1a4 Ha U3MEPEHMS HA TUIOCKOCTH, BBIYHMCICHUS JUIMH U TUIONIA/IECH.
Pewenue 3a0au c nomowpio 6eKmMopos8 u KOOPOUHAM.

Harnsannas crepeomerpus. 1Ipusma, napamienenunen, NMpaMuaa,
TeTpa’ap.

OCHOBHBIE TIOHATHSA TE€OMETPUM B MPOCTPAHCTBE. AKCHOMBI
CTEPEOMETPUH U CIEACTBUA U3 HUX. [oHamue 0b akcuomamuyeckom
Memooe.

TeopeMbl 0 MapaJUIEIbHOCTH IMPSAMBIX UM IIJIOCKOCTEW B
npoctpanctBe. [lapamiensHoe MPOEKTHpPOBaHHE U H300pa)KeHHE
buryp. I eomempuueckue mecma moyex 8 npOCMpaHcmee.

CkpemmBaromuecs npsiMble B IPOCTPAHCTBE. YTOJ MEXAY HUMU.
MemoObl  HaxodcoeHusi paccmosHull. mednHcoy CKpeuwusaruumMucs
NPAMBIMU.

[Tapannenenunen. CpoiicTBa napauienenunena. IIpsMoyroapHsiii
napauIeICIUIC .
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Teopema Menenass Onsn mempasopa. IlocTpoeHHe CEUYCHHI
MHOTOTPaHHUKOB METOJIOM clieioB. LleHTpanbHOE MPOSKTHUPOBAHUE.
[ToctpoeHue ceueHnii MHOTOTPAaHHUKOB METOA0M MPOEKIIUH.

Buowvt mempasopos. Opmoyenmpuueckuii mempasop, KapKacHblil
mempas’dp, pasHocpanmuslli mempas’aop. lIpamoyzonvHulil mempasop.
Meouanvt u bumeouanvt mempasopa.

Jlocmpaueanue mempasopa 0o napaiienenuneod.

[leprieHAUKYIAPHOCTD
IPSAMBIX U IJIOCKOCTEN

IlepnieHIUKYIAPHOCTE NPSAMOM M IIOCKOCTH. OpTOrOHaIBHOE
npoektupoBanue. Hakinonnele u npoexkuuu. Teopema o0 Tpex
HEPIEHIUKYIIApax.

Paccrostnust mexny ¢urypamu B mpoctpaHctBe.  OOmmid
NEPIEHIUKYIIAP IBYX CKPEIIUBAIOIIUXCS PSAMBIX.

Yrnel B mpoctpaHcTBe.  llepneHauMKyisipHBIE  IIIOCKOCTH.
IInowaows opmozonanvrol npoekyuu.

Tpexepannviti u mHococpannwiii y2on. Ceoucmea nioCKux yenoe
MHO202pannoz2o yena. Ceoucmea NIOCKUX U O8YZPAHHBIX Y2llo8
mpexzpanno2o  yena. Teopemvl  KOCUHYCO8 U  CUHYCO8  OJif
Mpexesparnozo yaaa.

MHororpanHuku

Buier MHOTOTPAHHHKOB. Passepmiu MHO202PAHHUKAL.
Kpamuatiwue nymu na nogepxuocmu MHO202PAHHUKA.
Teopema Diinepa. [IpaBunbsHbIE MHOTOTPaHHUKH.

Lsouicmeennocms npasuIbHbIX MHO20CPAHHUKOS.

IIpu3ma. HaknoHHbIE TIPU3MBIL.

Ilepnenouxynapnoe ceuenue npusmbi.

[Mupamuna. Buael nupamua. Di1eMeHThl IPAaBUIbHONW MHUPAMUJIbL.
[Tupamuabl ¢ paBHOHAKIOHEHHBIMH peOpaMH M TpaHsIMM, UX
OCHOBHBIE CBOMCTBA.

I1no1maay noBEpXHOCTEN MHOTOIPAHHHUKOB.

3. TemaTn4eckoe NIaHHPOBaHHE MO y4yeOHOMY npeaMeTy «MaTemaTnka: anare6pa u Hayaja
MaTeMaTH4eCKOTr0 aHAJIN32a, TeOMeTPHUS»

YI1y0JICcHHbIN YPOBEHb

10 kaace
Ne i/ Pasnen, tema KoanuyecTBO 4acoB
1 JleficTBUTENBHBIEC YKCTIa 12
2 PanmoHnasibHble ypaBHEHHS U HEPABEHCTBA 18
3 Kopensb crenenn n. CteneHpb MOJI0KUATEILHOTO YHCIIa 25
4 Jlorapugmer 6
5 [Toka3zaTenbHbIe U JOrapupMUUECKHE YPaBHEHUS U 11
HEpaBEHCTBA
6 Tpuronomerpuueckue popmynsl. TpuroHoMmerpudeckue 45
GyHKIIH.
7 DneMeHThl KOMOMHATOPUKH, CTATUCTUKH U TEOPUHU 19
BEPOSITHOCTH
8 [TapanmienbHOCTh NPSAMBIX U INIOCKOCTEN 24
9 [leprnieH TUKyYISIPHOCTH NPSMBIX U MIIOCKOCTEN 20
10 MHororpaHHuKu 16
11 IToBTOpeHUE 14
Bcero 210
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2. Conep:xanme nmo npeamery «MatemMaTnka: ajaredpa u Hayaja MaTeMaTHYeCKOr0 aHAJIN3A,

reoMeTpus»»

yriy0JieHHbI yPOBEHb

11 kaacc

Ha3zBanue pasaena

KpaTkoe CoACpKaAHUEC

OyHKIMU

Hymn ¢yHKIuM, TPOMEXYTKM 3HAKOIOCTOSHCTBA, MOHOTOHHOCTB.
Haubonpiiee n HanMeHsblee 3Hauenne ¢pynkuuu. [lepuogumueckue GyHKIun
U HauMeHbInuil nepuoz. YerHsle u HeueTHble QyHKIMU. [IpeoOpazoBanus
rpadpukoB  (GYHKUMNA: CHOBUI, YMHOXXEHHE Ha YHUCIO, OTpPaKCHHE
OTHOCHTENBHO KOOPJAMHATHBIX OCeU. @DyYHKyuu «OpobHas yacmv 4uciay

y= {X} u «yenas yacme yuciay Y = [X] .

B3aumuo obparnbie ¢pynkumu. I'paduku B3auMHO 00paTHBIX (QYHKITHIA.

OOpaTtHble TpUTOHOMETpUYECKHE (DYHKIMHM, WX TJIaBHbIC 3HAYCHUS,
CBOWCTBA U TpapuKy.

[lonstue npenena ¢GyHkuu B Touke. [lonamue mnpedena ynxyuu 6
beckoneunocmu. Acumnmomul epagpuxa pyukyuu. CpasHenue OeCKOHeUHO
manvlx u beckoneuno 6Oonvwux. HempepwsiBHOCTH GyHKuu. Ceoticmea
HenpepwvleHblx yukyuil. Teopema Betiepumpacca.

[IpousBogHkIE.

Huddepenuupyemocts ¢yakiuu. IIpousBomnas (yHKIMH B TOUKe.
Kacarenpnast k rpaduky Gyaknun. ['eomeTpudeckuii 1 GU3NIESCKUI CMBICIT
Mpou3BOIHON. [Ipumenenue npou3soonoi 6 gusuxe. IIpon3BoaHbIE
aneMeHTapHbIX GyHkmid. [IpaBuna nuddepeHunpoBanms.

Bropas npousBoiHas, ee reoMeTpruuecKuii U (U3HMYECKUN CMBICI.

Toukn »skcrpemyma (MakcuMyma M MHHMMYMaA). MccnepoBanue
JNIEMEHTapHbIX  (PYHKIMH Ha TOYKM DOSKCTpeMyMa, HauOombliee U
HaMMEHbIIIee 3HAYCHHE C MMOMOIIBI0 TPOU3BOIHON. [locmpoenue epaguros
QyHKyuli ¢ noMowbilo Npouzeoouvix. Ilpumenenue npouzeoo0HoOU npu
peuwtenuu  3a0ay. Haxoowcoenue skcmpemymos @YHKYuli  HeCKOIbKUX
nepemMeHHbIX.

Memoowi pewienus hyHKYUOHANbHBIX YDAGHEHUN U HEPABEHCME.

WHrerpaisl.

IlepBooOpasznas.  Heompenenenusiit  uHTerpan.  [lepBooOpa3Hble
aneMeHTapHbIX ¢QyHKIui. [lnomans kpuBosimHelHONW Tpanenuu. dopmyna
Herorona-Jleitonuna. OmnpeneneHHbll uHTErpan. Buiuucienue niaowadeu
NIOCKUX puayp u 00vemos men 8pawyeHus. C NOMOWbIo UHmMe2paa.

YpaBHeHu .
HepaseHncrsa.
Cucremsl

Metoa MHTEpPBAIOB JUIsl pelIeHUs HepaBeHCTB. I'paduueckue MeTobl
peuieHusl ypaBHEHU W HEPAaBEHCTB. PellleHHe ypaBHEHHUH W HEPaBEHCTB,
CoJiepaKaIlMX [IEPEMEHHYIO 10| 3HAKOM MOIYJIA.

HppaunoHanbHble ypaBHEHHUS.

Cuctembl MOKa3aTEeNbHBIX, JIOTAPUPMUYECKHX U HPPALUOHATBHBIX
YPaBHEHUM. Cucremsl MTOKa3aTeNbHbIX, Jorapu(pMUUECKUX u
HpPALMOHAIIBHBIX HEPAaBEHCTB. IIpocTeimme cucTeMbl TPUTOHOMETPUYECKUX
YPaBHEHUM.

YpaBHEHHUs], CHUCTEMBl YpPaBHEHHU ¢ mapameTpoM. Muoocecmea Ha
koopounamnoii niockocmu. Hepasencmeo Hencena.

Komruiekcusie
qucia

[lepBuuHble TIpeACTaBIEHUS O MHOYKECTBE KOMIUIEKCHBIX YHCET.
Heticmeus ¢ komnaexkcuvimu uuciamu. Komniexcno conpsoiceHuvie yucia.
Mooyne u apeymenm uucna. Tpueonomempuueckas gopma KOMNIEKCHO2O0
yucna. Pewenue ypagnenuii 6 KOMNIEKCHbIX YUCTAX.

Bexkrops! B
IIPOCTPAHCTBE

Bekropsl u koopaunatel. CymMma BEKTOPOB, YMHO>KEHHE BEKTOpa Ha
YUCI0. YTOI MeXK1y BekTopamu. CKalsipHOE MPOU3BEICHHUE.
Pewenue 3a0au u 0okazamenbcmeo meopem ¢ NOMOWbIO 8EKMOPOS.
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Merton KoopauHar.

JIBrKeHU .

VYpaBHeHue tutockoctdH. @DopMyna pacCTOSHHS MEXAY TOYKaMHU.
Dopmyna paccmosanus om moyku 0o niockocmu. Cnocodwvl 3a0anus npsamMou
VDABHEHUSIMU.

Pewenue 3a0au u ooxazamenbcmeo meopem ¢ NOMOWbBIO Memooa
KOOpOUHam. DeMeHmbl 2eoMempuu Macc.

Heudicenuss 6 npocmpancmee:  NAPALIETbHLIL  NEPEHOC,  CUMMEMPUsL
OMHOCUMETLHO NIOCKOCU, YEHMPAIbHASL CUMMENPUs], HOBOPON OMHOCUMETLHO
NPSAMOLU.

IIpeobpazosanue nooodus, comomemus. Pewenue 3a0ay Ha niockocmu ¢
UCNONb308AHUEM CMEPEOMEMPULECKUX MEMOOO08.

[unuHap, KOHYC U
uiap

Tena BpameHus: MUIMHAP, KOHYC, map u cdepa. CeueHus UUIHHIPA,
KOoHyca W mapa. IllapoBoi CermMeHT, MIapOBOM CJIOM, IIAPOBOM CEKTOP
(konyc).

YcedeHHas mupaMu/ia U yCEUEHHBIN KOHYC.

Onemenmoi cpepuueckou ceomempuu. Konuueckue cevenus.

KacarenbHble mpsiMble U MIOCKOCTU. BrricanHble U onmucaHHbIe cepsl.
Kacarwowuecs cghepvi. Kombunayuu men epaujerus.

VYpasaenue chepsl. [Liomans chepsl.

Pazeepmra yununopa u xouyca. Ilnomanb MOBEPXHOCTU IWIIMHIPA U
KOHYyca.

KoMOuHanmu MHOTOrpaHHUKOB U TEJT BPALECHUS.

[TogoOue B mpoctpancTBe. OTHOIIEHWE IUIONMIAJIEH TMOBEPXHOCTEH
oI00HBIX Quryp.

O0BEMBI TET

[Tonstue oobema. OO6beMbl MHOTOTPaHHUKOB. OOBEMBI TEJ BpAICHHUS.
Axcuomvt  obvema.  Bvisoo  gopmyn  0b6vemos  npsAMOY20IbHO2O
napanieienunedda, npusmMbl U nUpamuovl. Dopmynvl 018 HAXOHCOEHUs
obvema mempasopa. Teopemvl 06 OMHOULEHUSAX 0OBEMOS.

Ipunosicenuss unmeepana K 6blMUCICHUIO 00HEMOB U NOBEPXHOCeEl meil
spawenus. Ilowaos cgepuueckoco nosica. Obvem wWapo6o2o Clos.
Ipumenenue 06veMm06 npu pewienuu 3a0au.

OTtHoieHne 06beMoB NOJOOHBIX QUTYD.

3. TemaTn4eckoe NIaHHPOBaHHE MO y4yeOHOMY npeaMeTy «MaTemaTnka: aare6pa u Hayaja
MaTeMaTH4eCKOTr0 aHAIN32a, TeOMeTPHUS»

YI1y0JICHHBIN YPOBEHb

11 kaace

Ne i/ Pasnen, Tema KoanuyecTBO 4acoB
1 OyHKIIMHN 20
2 [IpouzBoHbIE. 27
3 WNuterpassbr. 13
4 Ypasuenus. HepaBenctBa. CrcteMbl 59
5 KomM1iekcHele yncia 5
6 BekTopsl B mpocTpaHcTBe 7
7 Meton koopauHAT. JIBUKEHUS. 16
8 ununap, KoHyc U map 16
9 OOBbeMbI Te 17
10 IToBTOpEeHME 24

Bcero 204

32



