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[HOACHUTEJIbHAA 3AIIMCKA

OcHoBHasi oOpa3zoBaTenbHasl MporpaMma CpeaHero oomero odpazoBaHus pa3paboTaHa
Ha ocHoBe ®I'OC COO, Koncturynuu Poccuiickori @enepannul, Konsenmmun OOH o npaBax
peOeHKa2, yYUTHIBACT PETHOHAIbHBIC, HAIMOHAIBHBIE U ATHOKYJIBTYPHBIE MOTPEOHOCTH HApO-
noB Poccuiickoit denepanun, odecreunBaeT TOCTHKEHHE OOYYarOIIMMUCS 00pa30BaTeIbHBIX
pe3yabTaTOB B COOTBETCTBMM ¢ TpeboBaHusAMH, ycTraHoBieHHbIMH PI'OC COO, onpexpensier
LeNH, 33/1a4H, TUTAHUPYEMbIE PEe3yJIbTaThl, COACpKaHUEe U OpraHU3aIUI0 00pa30BaTeIbLHON Jies-
TEJIbHOCTU Ha YPOBHE CpeHEero oOIero oopa3oBaHMs U peanusyeTcs 00pa3oBaTeIbHON opra-
HU3AIMeN Yepe3 yPOUHyIO U BHEYPOUHYIO JAEATEILHOCTh C COOJI0ICHHEM TpeOoBaHMiA rocyap-
CTBEHHBIX CAHUTAPHO-ATHIEMHOJIOTUIECKHUX MPaBUJI 1 HOPMATHBOB.

Pabouas mporpamma ydueGHOTO mpeamera «Maremaruka: anredpa M Hayajia MaTeMaTH-
YecKoro aHanmusa, reometpus» ans 10-11 kinacca 061eodpazoBaTebHOM MIKOJIBI COCTABIIEHA HA
OCHOBE NMPUMEPHOI MPOrpaMMbl 110 MaTeMaTUKe U aBTOPCKOM mporpammel o YMK Ha 6a3o-
BoM M yrayonenHoMm ypoBHsaX kK YMK I'. K. Mypasuna, O. B. MypaBuHo# 1o anredpe u Hada-
JaM MaTeMaTHYecKoro aHaiu3za, a Takke o YMK Ha 6a30BOM H yriyOJeHHOM YpPOBHSX K
YMK A. TI'. MopakoBuua u Jip. 1o aareOpe 1 HayajlaM MaTeEMaTHYECKOT0 aHaIu3a.

Pabouas mporpamma yueGHOro mpeamera «Maremaruka: aiaredpa M Hayajla MaTeMaTH-
YyecKkoro ananm3sa, reomerpus» it 10-11 kimacca 06meo0pa3oBaTeIbHOM IIKOIBI COCTABIICHA HA
OCHOBE MPHMEPHOM MpOrpaMMBbl IO MaTeMaTHKE U aBTOPCKOM mporpammbel o YMK Ha 6a3o-
BOM U yriyOsieHHoM ypoBHsaX kK YMK JI. C. AtanacsiHa u Jip. 110 T€OMETPUHU.

CornacHo JEHCTBYIONIEMY B JIHIIee YUeOHOMY IUIaHY M C yYETOM HalpaBJICHHOCTH Kilac-
COB, Y4eOHO-TEeMaTHUECKUH TUIaH MPEeAyCMaTPUBAET U3YUeHHUE MaTeMaTUKKA Ha 0a30BOM YpOBHE
B 10 xmacce B o6beme 170 gacoB u B 11 knacce B o0beme 165 yacoB; Ha mMpoUIBHOM YPOBHE -
B 10 xmacce B oobeme 238 yacoB u B 11 kmacce B o0beme 231 u.

PaGovas mporpamma HampapiieHa Ha JAOCTIDKEHHE IUIAHHUPYEMBIX MPEIMETHBIX PE3yilb-

TaTOB OCBOCHHUSI O0YYaIOIMMHUCS MIPOrpaMMbl CPEIHEro o01ero oopa3oBaHus M0 MaTeMaTHKe,
a TaKKe IUIAaHUPYEMBIX PE3yJIbTaTOB MEXIUCUUIUIMHAPHBIX Y4eOHBIX MporpaMm 1o GopMHpo-
BAaHUIO YHUBEPCAIbHBIX YUEOHBIX NEHCTBUN (JINUHOCTHBIX YHUBEPCAIBHBIX YUEOHBIX JACHCTBHIA,
PETYJIATUBHBIX YHUBEPCAJIbHBIX YYEOHBIX JEHCTBHM, KOMMYHHUKATHBHBIX YHUBEPCAJIbHBIX
y4eOHBIX IEeWCTBUH, MO3HABATEIbHBIX YHHBEPCAIBHBIX YYEOHBIX NEHCTBHIA), IO (HhOpMUpPOBa-
Huto MKT-koMIieTeHTHOCTH 00ydYaronuxcsi, OCHOB Y4eOHO-HUCCIEA0BATEIIbCKON M MPOEKTHOU
JeSITeIbHOCTH, OCBOCHUS CMBICIIOBOTO YTEHUS U PA0OTHI C TEKCTOM.

! Koncruryuus Poccuiickoii ®eneparun (Cobpanne 3akoHomaTenseTsa Poccniickoit ®exepanmm, 1996, Ne 3, cr.
152; Ne 7, cr. 676; 2001, Ne 24, ct. 2421; 2003, Ne 30, ct. 3051; 2004, Ne 13, cr. 1110; 2005, Ne 42, cr. 4212; 2006,
Ne 29, ¢1. 3119; 2007, Ne 1, cr. 1; Ne 30, c1. 3745; 2009, Ne 1, ct. 1, ct. 2; Ne 4, cr. 445).

2 Konpenumst OOH o npaBax pedenka, npunsrtas 20 HostOpst 1989 r. (CoopHuK MexayHapoaHbIX goroopoB CCCP,
1993, Beimyck XLVI).



[IJTAHUPYEMBIE PE3VYJIbTATBI OCBOEHMA YYEBHOI'O

I[TPEJIMETA

Ili1anupyemblie JUYHOCTHBIE pe3yabTaThbl 0cBoOeHus QOOIl

JIn4yHOCTHBIE pe3yJIbTaThI
B c(epe oTHOIIEHH I 00Y-
gJapumuxcs K cede, K CBO-
eMYy 310POBbI0, K MO3HA-

HHIO celst: .

OpHUeHTAaIMs 00yJaroIuXcsl Ha JOCTH)KEHHE JIMYHOTO CcYa-
CThsI, PCATH3AIMIO TTO3UTHBHBIX KU3HCHHBIX MEPCTICKTUB,
WHUIIMATUBHOCTh, KPEATUBHOCTb, TOTOBHOCTh U CIIOCOO-
HOCTh K JIMYHOCTHOMY CaMOOTPEIEIECHUI0, CTIOCOOHOCTh
CTaBUTH LIEJIN U CTPOUTD KU3HEHHBIE IJIAHBI;

FOTOBHOCTH M CHOCOOHOCTH 00ecIeYuTh cebe U CBOHMM
OJIU3KUM JTOCTOMHYIO *U3Hb B IPOIIECCE CAMOCTOSITEINb-
HOM, TBOPYECKOM U OTBETCTBEHHOU JI€ATEILHOCTH;
TOTOBHOCTh M CIIOCOOHOCTH OOYYaOIIMXCS K OTCTauWBa-
HHUIO JUYHOIO JOCTOMHCTBA, COOCTBEHHOI'O MHEHUS, I'O-
TOBHOCTh U CIIOCOOHOCTH BBIPa0aTHIBATH COOCTBEHHYIO
MO3UIIMIO [0 OTHOIIEHHUIO K OOIECTBEHHO-IIOJIMTUYECKUM
COOBITHSIM TIPOIUIOTO W HACTOSIIETO Ha OCHOBE OCO3HA-
HUS ¥ OCMBICIICHHSI ICTOPHH, TYXOBHBIX IICHHOCTEH U J10-
CTUIKEHUH HAIIEH CTPaHBbI;

TOTOBHOCTh U CIIOCOOHOCTH OOy4arouuxcs K caMopa3Bu-
THIO U CAMOBOCIHTAHHIO B COOTBETCTBHUU C OOIIEUEIOBe-
YeCKUMH I[EHHOCTSMHU U HJIeaaMH TPaKkIaHCKOTO oOIe-
CTBa, MOTPEOHOCTh B (PU3UIECKOM CaMOCOBEPIIICHCTBOBA-
HUU, 3aHATUSX CHOPTUBHO-03JOPOBUTEIBHON NIE€ATEIbHO-
CTBIO;

MPUHATHE W peaiu3alis I[EHHOCTEH 370pOBOTO M 0e€3-
OMAacHOTO 00pa3a JKWU3HU, OEpeKHOE, OTBETCTBEHHOE U
KOMIIETCHTHOE OTHOIIEHUE K COOCTBEHHOMY (hHU3HUYECKO-
MY U IICUXOJIOTHYECKOMY 3710POBBIO;

HETPUSTHE BPEIHBIX MPUBBIUEK: KYPEHHS, YIIOTPEOICHUS
QJIKOTOJIs, HAPKOTHUKOB.

JINYHOCTHBIE Pe3yJbTAThI
B cepe OTHOIIEHUI 00y-

yamuxca k Poccun kak

Kk Pogune (OTeuecTBy):

poccHiickass MACHTHYHOCTh, CIIOCOOHOCTh K OCO3HAHUIO
POCCUICKON UAECHTUYHOCTH B MOJIMKYJIBTYPHOM COLIMYME,
YyBCTBO MPUYACTHOCTH K MCTOPUKO-KYJIBTYPHON OOIIHO-
CTH POCCHICKOTO Hapoja u cynb0e Poccuu, marpuotusm,
TOTOBHOCTH K CIIy)€HHI0 OTEeUeCTBY, €ro 3aluTe;
YBOKCHUE K CBOEMY Hapoly, YyBCTBO OTBETCTBEHHOCTH
nepea PoaunHoii, ropgoctu 3a cBo kpail, cBoo Poauny,
MPOIUIOE M HACTOAIIEE MHOTOHAIMOHAJIBHOIO Hapoaa
Poccun, yBaskeHHe K TOCYJapCTBEHHBIM CHUMBOJaM (Tepo,
¢nar, ruMH);

(GhopMHUpPOBaHHE YBAKECHHUS K PYCCKOMY SI3BIKY KakK TOCY-
JapctBeHHOMY s3bIKy Poccuiickoit denepauuu, sBIISIO-
EMYCS OCHOBOM POCCHICKOW MACHTUYHOCTH U TJIaBHBIM
(haKkTOpOM HAIIMOHAIBHOTO CAMOOTIPE/ICIICHUS;
BOCIMHUTAHUE YBAKECHUS K KYJIbTYpPE, A3bIKaM, TPAIULIUAM U
oObIyasiM HapoJ0B, NMpoxuBaroiux B Poccuiickoit dene-
pauuu.




JInyHOCTHBIE pPe3yIbTAThI
B c(pepe OTHOLIEHHUH 00Yy-
YAUIUXCS K 3aKOHY, roc-
YAApCTBY U K I'PaskaaH-
CKOMY 00111eCTBY:

IPaX/1aHCTBEHHOCTb, I'PAX/IaHCKAasl MMO3ULUS aKTUBHOTO U
OTBETCTBEHHOI'0 4JE€HAa POCCHMCKOro oO0IIecTBa, OCO3HA-
IOLLET0 CBOM KOHCTUTYLIMOHHBIE IpaBa U OOS3aHHOCTH,
YBKAIOIIETO 3aKOH U MPABONOPAJOK, OCO3HAHHO NPUHU-
MAIOLIET0 TPaJAUIIMOHHBIE HAIlMOHAJIbHBIE M 00IIeYeIoBe-
YeCKHe T'YMaHUCTUYECKHE U JJEeMOKpPaTUYeCKHEe [IEHHOCTH,
TOTOBOTO K Y4aCTHIO B OOIIECTBEHHON KHU3HU;

MpU3HaHHE HEOTUYX AAEeMOCTH OCHOBHBIX MpaB U cBOOOA
4eJI0BEKa, KOTOpPbIe MPUHAIEKAT KAXKIOMY OT POXKACHUS,
TOTOBHOCTb K OCYIIECTBJICHUIO COOCTBEHHBIX NPaB U CBO-
001 0e3 HapylIeHUs TpaB W CBOOOJ IPYTUX JIUIl, TOTOB-
HOCTh OTCTaMBaTh COOCTBEHHBIE MpaBa U CBOOOMBI YeJIO-
BEKa U Ipa)[aHMHA COIJACHO OOIIENpPHU3HAHHBIM IPHH-
MIamM U HOpMaM MEXIYyHapOJHOro IpaBa U B COOTBET-
ctBuu ¢ Koncruryuuei Poccuiickoit denepanuu, npaBo-
Bas U NOJUTHYECKAsI TPAMOTHOCTB;

MHPOBO33PEHUE, COOTBETCTBYIOILIEE COBPEMEHHOMY YpPOB-
HIO Pa3BUTHUS HAayKH M OOILECTBEHHOM NMPaKTHKH, OCHO-
BaHHOE Ha JIMAJOre KyJIbTYp, a TAaKKe Pa3in4HbIX (HopM
OOIIIECTBEHHOTO CO3HAHMSA, OCO3HAHUE CBOETO MeECTa B
MOJIUKYJIBbTYPHOM MUPE;

MHTEPHOPU3ALIUS LIEHHOCTEH EMOKpPAaTHH U COLMAIBHON
COJIMJIAPHOCTH, TOTOBHOCTh K JOIOBOPHOMY PEryJIHpOBa-
HUIO OTHOLIEHUH B TPYIIE WIM COLUMAIbHOM OpraHu3a-
1UH;

TOTOBHOCTh O0YyYaroImuxcs K KOHCTPYKTUBHOMY YYaCTHIO
B NIPUHATUYU PELICHUH, 3aTParuBaroIluX UX MpaBa U UHTE-
pechbl, B TOM 4YHCIIE B pa3IHyHbIX (popMax oOIIecTBEHHOMH
CaMOOpraHU3alluK, CaMOYIPAaBJIEHUs, OOLIECTBEHHO 3Ha-
YUMOM JIeITEeIILHOCTH,

IIPUBEPKEHHOCTh HAESIM HHTEPHALMOHAIN3MA, APYKOBbI,
paBEHCTBa, B3aMMOIIOMOIIM HapoOJOB; BOCHHMTAHHE YBa-
JKUTEJIBHOTO OTHOLLIEHUS K HAIIMOHAJIBHOMY JIOCT

OMHCTBY JIIOJICH, NX UyBCTBaM, PEIUTHO3HBIM YOCKICHH-
AM;

TOTOBHOCTh OOYYaIOLIUXCS MPOTHBOCTOSATH HACOJIOTUU
HKCTpEMH3Ma, HAIIMOHAIU3Ma, KCEHOPOOUH; KOPPYIILHUH;
JUCKPUMHUHALIMU 110 COLUAIbHBIM, PEJIUIHMO3HBIM, Paco-
BbIM, HAIlMOHAIBHBIM NMPHU3HAKaM U APYTUM HETaTHBHBIM
COLIMAJIBHBIM SIBJICHUSM.

JInuHOCTHBIE Pe3yJIbTATHI B
cepe oTHOMIEHUIT 00yUal0-
IIUXCH C OKPYKAIOIUMU
JIOIbMU:

® HPaBCTBEHHOE CO3HAHME M IOBEJACHHE Ha OCHOBE
YCBOGHHUSI OOIICUETOBEYECKUX IIEHHOCTEH, ToJIe-
PAHTHOTO CO3HAHHS U TIOBEJACHHUS B TOJHMKYJIBTYP-
HOM MHpE, TOTOBHOCTH U CIIOCOOHOCTH BECTU JHa-
JIOT C JAPYTHMH JIOJbMHU, TOCTUTATh B HEM B3aUMO-
MMOHUMAaHUS, HAXOJUTh OOIINE 1IN U COTPYAHUYATh
JUTS UX TOCTHKEHUS;

® TMPUHATHE TYMAaHUCTUYECKUX ILIEHHOCTEH, OCO3HaH-
HOE, YBOXHUTEIBHOE W O0OpOKeIaTeIbHOEe OTHOIIIE-
HUE K JIPYTOMY YelOBEKY, €r0 MHEHHIO, MHUPOBO3-
3pEHHUIO;




CIIOCOOHOCTh K COIEPEXUBAHHIO U (HOpMHpOBaHKE
MO3UTHBHOTO OTHOIICHUS K JIIOASM, B TOM YHCIIE K
JHMLAM C OTPAaHMYCHHBIMH BO3MOKHOCTSIMH 3710pO-
BbS M WHBAIHJAM; OEpEXKHOE, OTBETCTBEHHOE WU
KOMIIETCHTHOE OTHOIICHUE K (DPU3NYECKOMY U TICH-
XOJIOTUYECKOMY 37I0POBBIO JIPYTHX JIIOJEH, YMEHHUE
OKa3bIBaTh MEPBYIO MIOMOIIb;

bopMupoBaHUE BBIPAKECHHOW B TOBEICHUM HpaB-
CTBEHHOM MO3UIMH, B TOM YHUCIIE CIIOCOOHOCTH K CO-
3HATENILHOMY BBIOOPY J00pa, HPaBCTBEHHOT'O CO-
3HaHMS U TOBEICHHUS Ha OCHOBE YCBOCHHMS oOIIede-
JIOBEYECKUX LEHHOCTEH M HPABCTBEHHBIX YYBCTB
(gectn, monra, CHpPaBEUIMBOCTH, MHJIOCEpAUS W
IpyKenoous);

pa3BUTHE KOMIICTEHIMI COTPYIHUYECTBA CO CBEPCT-
HHUKaMH, JIETbMH MIIQJIIIETO BO3pacTa, B3POCIBIMU B
o0pa3zoBaTeNbHOMN, OOIIECTBEHHO MOJIE3HOH, yueOHO-
UCCIIEIOBATENbCKOM, MPOSKTHOW M IPYruX BUAAX
JIeSTEILHOCTH.

JIn4HOCTHBIE Pe3yJIbTATHI B
cepe oTHOMIEHUIT 00yUal0-
IIUXCH K OKPY:KAKIIEMY MHPY,
JKMBOM NPHUPoO/IE, XyT0KeCTBEH-
HOM KyJbType:

MHUPOBO33PEHUE, COOTBETCTBYIOILEE COBPEMEHHOMY
YPOBHIO Da3BUTHUSA HayKH, 3HAUUMOCTH HAyKH, ToO-
TOBHOCTh K HAyYHO-TEXHHYECKOMY TBOPUYECTBY,
BJIaJIEHHE JIOCTOBEpHON MH(pOpMaIMel 0 epe10BbIX
JTOCTIDKEHHSIX U OTKPBITHUSX MHUPOBOM M OT€YECTBEH-
HOW HayKH, 3aMHTEPECOBAHHOCTh B HayUHBIX 3HAHU-
X 00 yCTpONCTBE MUpPaA U OOIIECTBA;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa3oBaHHIO, B TOM
quciIe CaMOOOpa30BaHMIO, Ha MPOTSHKEHUH BCeEi
’KM3HH; CO3HATEIIbHOE OTHOLIEHNE K HEIPEPHIBHOMY
00pa3oBaHMIO KaK YCIOBMIO YCIEUIHON mpodeccro-
HAJILHOU M OOILIIECTBEHHOM NEeATEIHLHOCTH;
9KOJIOTHYECKasl KYJIbTypa, OepeiHOe OTHOLIEHUS K
pPOIHOM 3emiie, MpHpPOIHBIM OorarctBam Poccum u
MUpA,; IIOHUMaHHE BIIMSIHUSA COLIMAJIBHO-
HSKOHOMHUYECKUX MPOIIECCOB HAa COCTOSIHUE MPHPOJI-
HOM M COUMAJIBHOM CpeJibl, OTBETCTBEHHOCTh 3a CO-
CTOSTHHE TNPHPOJHBIX PECYpPCOB; YMEHHS U HaBBIKH
pa3syMHOro MPUPOAONOIb30BAHUS, HETEPIUMOE OT-
HOIIICHUE K JCMCTBUSAM, NMPUHOCSIIUM BpPEI 3KOJO-
I'MH; NIPUOOPETEHHE OIbITA KOJIOr0-HaIPABICHHON
NesITeTbHOCTH;

ACTETUYECKOE OTHOILICHUSI K MUPY, TOTOBHOCTH K 3C-
TETUYECKOMY 00yCTPONCTBY COOCTBEHHOT'O OBITA.

JInyHOCTHBIE pe3yJIbTaThl B
cepe oTHOMIEHU I 00yUar0-
IHUXCS K ceMbe H POAUTENSAM, B
TOM YHCJIe OATr0TOBKA K ce-
MeHHOM KU3HM:

OTBETCTBEHHOE OTHOILIECHUE K CO3JaHHUI0 CEMBH HaA
OCHOBE OCO3HAHHOT'O MPHUHATUSA LEHHOCTEN ceMeu-
HOMU JKU3HU,

MOJIOKUTEIBHBIA 00pa3 CeMbH, POTUTENBCTBA (OT-
LIOBCTBAa W MATEPUHCTBA), UHTEPHUOPHU3ALUS Tpaau-
LUOHHBIX CEMEMHBIX LICHHOCTEN.




JInuHOCTHBIE Pe3yJIbTATHI B
cepe oTHOIIEHHUA 00yUal0-
LIUXCS K TPyay, B cepe coum-
AJIbHO-I)KOHOMHUYECKHX OTHO-
LIeHM:

® yBaXEHHE KO BCeM (GopMaM COOCTBEHHOCTH, TOTOB-
HOCTB K 3aIlIUTE CBOEH COOCTBEHHOCTH,

e 0CO3HaHHBII BBIOOp Oynymiei mpodeccuu Kak MyTh
u crnoco0 peanu3ani COOCTBEHHBIX YKM3HEHHBIX
TUIAHOB,;

® TOTOBHOCTh OOYHaIOIIMXCS K TPYAOBOH mpodeccuo-
HAJIBHOW JEATEIHHOCTH KaK K BO3MOYKHOCTH Y4aCTHS
B PCIICHWH JIMYHBIX, OOLIECTBEHHBIX, TOCyaap-
CTBEHHBIX, OOIIICHAIMOHAIBHBIX IPOOIIEM;

® TOTPeOHOCTD TPYAWUTHCS, YBaXKCHHE K TPYAY M JIIO-
ISIM TPYAQ, TPYAOBBIM JOCTHKEHUSIM, 100pOCOBECT-
HO€, OTBETCTBEHHOE M TBOPYECKOE OTHOIICHUE K
Pa3HBIM BU/IaM TPYAOBOH JIESTEIbHOCTH;

® TOTOBHOCTh K €CaMOOOCIYXHBAaHHIO, BKJIIOYas 00y-
YCHHUE ¥ BHITIOJTHEHUE TOMATHAX 00S3aHHOCTEH.

JInuHOCTHBIE Pe3yJIbTATHI B
chepe puznueckoro, NCUXoJ10-
THY€eCKOro, COUAILHOIO0 U
aKaJeMH4ecKoro 0J1aromo.ry-
yHs 00y4AKOLIUXCH:

e (u3MYECKOe, IMOIHUOHATHHO-TICUX0JIOTHYECKOE, CO-
[IUAIbHOE OJIaromoyiyune OOYyYaroUIMXCsl B JKU3HU
o0pa3oBaTeNbHON OpraHU3aIuy, OIIYIICHHE ICThMHU
0€30MacHOCTH M TICHXOJIOTUYECKOro Kom¢opra, UH-
(dhopmarmoHHON 6€30MaCHOCTH.

Ilnanupyemblie MeTanpeaMmeTHblie pe3yJbTaThl ocBoeHuss OOII

PeryasituBHbie
YHHBepCaJbHbIe

y4eOHble 1eHCTBUS

CaMOCTOSITEIIFHO OIPENENATh IEJH, 33aBaTh MapaMeTphl U
KPUTEPHH, TI0 KOTOPBIM MOKHO ONPEACTUTh, YTO LETb J10-
CTUTHYTA;

OLIEHUBATh BO3MOJKHBIEC TIOCIEICTBHS JOCTH)KEHUS TIOCTaB-
JICHHOU ENTU B JESITEIBHOCTH, COOCTBEHHOH JKU3HU H HKU3-
HU OKPYKAIOUIMX JII0/IeH, OCHOBBIBAsACH HA COOOPAKEHUSIX
STHKU ¥ MOPAJIH;

CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIE 337a4l B 00pa3o-
BaTEIbHOM AEATEIFHOCTH M KU3HEHHBIX CUTYaIIX;
OLIEHUBATh PECYPCHI, B TOM YHUCIIE BpeMsl M IpyrHe HeMaTe-
pHUanbHBIE pECypChl, HEOOXOAUMBIE IS JTOCTHXKEHUS TIIO0-
CTaBIICHHOM IIC/IN,

BBIOMpATh MyTh JOCTIDKCHHUS €M, TUIAHUPOBATh PELICHUE
MOCTABJICHHBIX 3aJla4, ONTHMU3HUPYS MaTepHajIbHbIC U He-
MaTepralIbHBIC 3aTPaTHI,

OpraHu30BbIBaTh 3((EKTUBHBIN MOMCK PECypcoB, HEOOXO-
JTUMBIX JJIS1 IOCTHKEHHUS IOCTaBICHHOH 11eMTH;
COIOCTABJIATH TOJTYYECHHBIA Pe3yNIbTaT ACSITEIBHOCTH C TO-
CTaBJICHHOH 3apaHee LEIbIO.




ITo3HaBaTeJIbHBIE
YHUBepCaJbHbIE

yueOHbIe qelcTBUS

WCKaTh U HAaXOJIUTh OOOOIICHHBIE CTIOCOOBI PEIICHUS 3a1a4,
B TOM 4HCIIE, OCYIIECTBIISATh Pa3BepHYThII MHPOPMALIMOH-
HBII TIOMCK M CTaBUTh HAa €r0 OCHOBE HOBbIE (yueOHbBIE U
MO3HABATENbHBIC) 33/1a4H;

KPUTHUYECKH OIICHUBATh M MHTEPIPETUPOBATH HHPOPMAIIHIO
C pa3HBIX MO3UIUH, pacMo3HaBaTh U (PUKCUPOBATH MPOTH-
BOpeuusi B ”HPOPMAIIMOHHBIX HCTOYHUKAX;

WCIOJIb30BaTh Pa3InYHbIE MOJIETbHO-CXEMAaTHYECKUE CPE-
CTBa JJIsi TMPEJCTABICHUS CYIIECTBEHHBIX CBSI3€M M OTHO-
IICHMI, a TaKkKe MPOTUBOPEUMii, BBISIBICHHBIX B MH(OpMa-
LIUOHHBIX UCTOYHHUKAX;

HaXOJUTh U MPUBOIAUTH KPUTHUYECKHE apryMEHTHI B OTHO-
IIEHUW JEUCTBUU U CYXKJICHUH NIPyroro; CloKOWHO U pa-
3YMHO OTHOCHUTBCSI K KPUTHUECKUM 3aMEUYaHUsIM B OTHOIIIE-
HUU COOCTBEHHOI'O CYXICHHsSI, pacCMaTpUBaTh UX KakK pe-
CypC COOCTBEHHOTO Pa3BUTHS;

BBIXOJIUTh 32 PAMKH y4e€OHOTO MpeaMeTa W OCYIIECTBISAThH
LIEJICHAPABJIEHHBIA OUCK BO3MOYKHOCTEW JJISI LIMPOKOIO
IepeHoca CpeCTB U CIIOCOOO0B NEHCTBUS;

BBICTpanBaTh MHJWBUIYaJTbHYIO 00pa30BaTENbHYIO TpaeK-
TOPUIO, YYHUTBIBasi OrPAHMYEHUS CO CTOPOHBI JPYTHX
YYaCTHUKOB U PECYPCHBIE OTPAHUYCHHUS;

MEHSTh U yJIePKUBATh Pa3Hble MO3UIINU B MO3HABATEIHHOM
JESTEHLHOCTH.

KoMmmyHnkaTuBHbIC
YHHBepCaJIbHbIe

yueOHbIe qelcTBUS

OCYILIECTBIISATH JIEJIOBYI0 KOMMYHHUKAIIMIO KaK CO CBEPCTHHU-
KaMH, TaK U CO B3pOCJIBIMH (Kak BHYTpHU 00Opa30BaTelbHON
OpraHu3aINy, TaK ¥ 3a ee IpeeaaMu), moAOupaTh mapTHE-
POB /17151 IETIOBOM KOMMYHUKAIIUHM UCXOJIS U3 COOOpaskeHHM
Pe3yJIbTaTUBHOCTH B3aMMOJEUCTBUSA, a HE JINYHBIX CHUMIIa-
THUH;

IIPU OCYILECTBICHUH IPYIIIOBONM paOOThI ObITh KaK pyKOBO-
JUTENIEM, TaK U WIEHOM KOMaHJIbl B Pa3HbIX poisiX (reHepa-
TOp WAEH, KPUTHK, UCIIOJHUTEID, BBICTYNAIOLUMN, IKCIEPT
U T.J.);

KOOPJIUHHUPOBATh U BBIMOJIHATH pabOTy B YCIOBHUSX pealb-
HOTO, BHUPTYQJIBHOTO M KOMOWHHPOBAHHOTO B3aUMOJEHi-
CTBUS;

pa3BEpHYTO, JIOTUYHO U TOYHO M3JIaraTb CBOIO TOYKY 3pe-
HUS C UCIOJIb30BAHUEM aJIeKBAaTHBIX (YCTHBIX U NMHUCHMEH-
HBIX) SI3bIKOBBIX CPE/ICTB;

pacrno3HaBaTh KOH()IUKTOT€HHbIE CUTYallUd U TPEAOTBpa-
aTh KOH(MIMKTHI JO MX aKTUBHOM (ha3bl, BBICTPAUBAThH Je-
JIOBYIO U 00pa30BaTeIbHYI0 KOMMYHHKAIUIO, H30eras Iny-
HOCTHBIX OLICHOYHBIX CY)KJICHUM.




Iliianupyembie nmpeaMeTHbIe pe3yJabTarhl 0cBoeHus OOII

ba3oBblii ypoBeHb
«IIpo6aeMHO-PYHKIIMOHAJIbHBIE PEe3YJbTATHD)

Yri1y0/1eHHBIH YPOBEHb
«CHCTeMHO-TeopeTHYeCKHe Pe3yJbTAThD)

Pasznen

|. BbIMyCKHMK HAYYHTCHA

I11. BbIMyCKHHMK NOJTYy4YUT
BO3MOKHOCTh HAYYHUThCS

1. BeImycKHUK Hay4YHuTCS

V. BbIyCKHHUK MOJYYHT
BO3MOKHOCTh HAYYHThHCSI

IMeau ocBo-
eHMs Tpe-
MeTa

Js ucronb30BaHus B MIOBCE-
JHEBHOM JKU3HU B 00€CIICUCHHUS
BO3MOXHOCTH YCIICILIHOTO MPO-
JOJDKEHUS 00pa30BaHUs 1O CIie-
[IMAJILHOCTSAM, HE CBS3aHHBIM C
MIPUKJIATHBIM UCTIOIB30BAHUEM
MaTeMaTUKU

Lna pazeumus mviuinenus, uc-
NONb308AHUSL 8 NOBCEOHEBHOU
JHCUZHU

u obecneyenus 603MOHCHOCMU
YCheutHo20 npoooIHCceHUs 00-
PA308aHUS NO CNEYUATIbHO-
CmsM, He C8A3AHHBIM C NpU-
KAAOHBIM UCNONIb308AHUEM
Mamemamuxu

Jl71st yeTenHoro mpo10JKeHus
00pazoBaHUs

10 CIICHHUaJIbHOCTAM, CBA3aH-
HBIM C IIPUKIIAJHBIM HUCIIOJIb30-
BaHUEM MAaTCMaTUKU

st obecneuerust 603MONCHO-
CMU YCNeuwHo20 NPoooJIdHCEeHUS
00pazosanusi N0 CNeYUaIbHO-
CMSIM, C8A3AHHBIM C OCY-
wecmeieHuem HayyHou U uc-
C1e008amenbCKoll 0esimelbHo-
cmu 6 obacmu Mamemamuxu
U CMEMHCHBIX HAYK

TpedoBanus k

pe3yJibTaTam

dnemenmel
meopuu
MHOdCECme
u mamema-
muueckoi
J102UKU

— OmnepupoBath Ha 6a30BOM
ypoBHE® TOHATHAMI: KO-
HEYHOE MHOXECTBO, 3JIe-
MEHT MHOXECTBA, MO/~
MHO3KECTBO, ITepeceueHne
1 00beIMHEHUE MHO-
KECTB, YMCIIOBBIE MHOXKE-
CTBa Ha KOOPJAMHATHOU
MPsIMOM, OTPE30K, UHTEP-
BaJ;

— omepupoBaTh Ha OA30BOM

Onepupoeamb4 NOHAMUAMU.
KOHeUHOe MHOHCEeCMBO, dle-
MeHm MHOHCecmad, NOOMHO-
Jrcecmeo, nepeceverue u 00v-
eOUHeHUe MHOHCeCm8, YUCIo-
8ble MHOJHCECmMBAa Ha KOOPOU-
HAMHOU NPAMOU, OMPE3OK,
uHmepea, noIYUHmMepeas,
NPOMENCYMOK C BbIKOIOMOU
MOYKoU, epaghuyeckoe npeo-
cmaeieHue MHOMCeCms Ha Ko-

—  CBOGOJIHO OIEPHPOBATH’
MOHSTUSMH: KOHEYHOE
MHO>KECTBO, IJIEMEHT MHO-
KECTBA, IOJAMHOXKECTBO,
nepeceveHre, 00beTMHCHHE
Y pa3HOCTh MHOXECTB,
YHCIIOBbIE MHOXKECTBA Ha
KOOPJIMHATHOM IPSIMOH,
OTPE30K, MHTEPBaJ, MOIy-
MHTEPBaJ, IPOMEKYTOK C
BBIKOJIOTOM TOYKOH, Tpa-

—  Jlocmuoicenue pe3ynvma-
mos pazoena ll;

—  onepuposamsv NOHAMUEM
onpeoenerust, 0CHOBHbIMU
suoamu onpeoenenuil, oc-
HOBHBIMU UOAMU MEOPEM;

—  NOHUMAMb CYMb KOCBEHHO-
20 00Ka3amenbcmaea,

—  onepuposamv NOHAMUAMU
CYEMHO20 U HeCYemuo20
MHOdICECMBA,

3 3£ler M Jajiee: pacrno3HaBaTb KOHKPETHBIC IPUMEPhI 061111/IX MOHATHUH MO XapaKTCPHBIM ITpU3HAKaM, BBIIIOJIHATH JIENCTBUS B COOTBETCTBUHM C OIPEACICHUEM U HpOCTﬁleIMMPI CBOM-
CTBaMH HOHSITI/Iﬁ, KOHKPETHU3UPOBATH MPUMEPaMU OGIIII/IG TIOHATHSA.
4 3[[er " Jajee; 3HaTb OMPCACIICHUE MOHATUSA, YMETD IMMOACHATL €ro CMbICII, YMETb UCII0JIb30BaTh IMOHATUE U €TI0 CBOIICTBa Ipu NpoOBEACHUN paccymﬂeﬂnﬁ, peuICHUMr 3aa1a4.

° 3[[601) " Jajee: 3HaTb ONPCACICHUC MMOHATHUS, 3HATh U YMETh 000CHOBBIBAThH CBOMCTBA (HpI/I3HaKI/I, €CJIM OHHU CCTB) IMOHATHSA, XapaKTCPHU30BaAThb CBA3U C APYTMMU NOHATUAMU, IPEC/I-
CTaBJIsAg OJHO IOHATHEC KaK 4aCTh LECJIOCTHOI'O KOMIIJICKCA, UCIIOJIB30BATh ITOHATHUE U €TI0 CBOICTBa IIpyu NpOBCACHUN paCCY)K,Z[eHPIﬁ, AO0Ka3aTeJIbCTB, PCIICHUU 3a/1a4.




YpOBHE OHATUSAMU:
YTBEp)KJIEHHE, OTPULIAHHUE
YTBEPKACHUSI, UICTUHHBIE
1 JIOXKHBIE YTBEPIKICHUS,
MpUYKHA, CIIEJCTBHE,
YaCTHBIN ciTydail o01iero
YTBEPKACHHUSI, KOHTp-
puMep;

— HaxOJWTh TIEPECCUCHHE U
o0beMHEHNE BYX MHO-
JKECTB, MPEACTABIEHHBIX
rpaduYecKy Ha YUCIOBOM
IIPSIMOM;

— CTpPOUTH HA YHUCIIOBOU
MPSIMON TIOJIMHOKECTBO
YHCIIOBOTO MHOKECTBA,
3aJJaHHOE MTPOCTEHIIINMHU
YCIIOBHSIMU;

— pacrno3HaBaTh JIO)KHbBIE
YTBEP>KJICHHSI, OLTMOKH B
paccyX/IeHHUsX, B
TOM YHCJIE C UCIIOJIb30Ba-
HUEM KOHTPIPHUMEPOB.

B nosceonesnoii sicusnu u
npu usydeHuu opyaux
npeomemos:

—  HCHOJIB30BaTh YMCIIOBBIC
MHO’KECTBa Ha KOOP/IH-
HAaTHOW MPSIMOM JJ1s1 OMH-
CaHMsI peabHBIX MPOoILIec-
COB U SIBJICHHIA;

— TIPOBOJUTH JOTUYECKHE

OpPOUHAMHOU NIOCKOCTU,
onepuposams NOHAMUAMU.
ymeepaicoenue, ompuyanue
VMEepIHcOeHUsl, UCUHHbLE U
JIOJHCHBLE YIMBEPIHCOCHUS, NPU-
YuHa, creocmaeue, Yacmublll
caydatl oouge2o ymeepicoeHus,
KOHmMpnpumep;

npoeepsamb NPUHAOLEHCHOCTD
NEeMEHMA MHOHCECMBY,
Haxooums nepecevenue u 00b-
eOuHeHUue MHONCECMS, 8 MOM
yucie npedCmasieHHbIX 2pa-
Quyecku Ha YUCIO80U NPAMOU
U Ha KOOPOUHAMHOU NIOCKO-
cmuy;

npo8oOUMsb 00KA3AMebHblE
paccyxrcoenuss 01 000CHO8aA-
HUSL UCIMUHHOCIMU YMBEPAHCOe-
HUL.

B nosceomnesnoti scuznu u npu

U3yYeHUU Opyeux npeomemos.
UCNONB308AMb YUCTLOBbIE
MHOJICECMBA HA KOOPOUHAM -
HOU NPAMOU U HA KOOPOUHAM-
HOU NIOCKOCMU 0151 ONUCAHUSL
PeabHbIX NPOYECCcos U sigle-
HU,

nPO6OOUMb 00KA3AMENbHbIE
PACCYAHCOCHUS 8 CUMYAYUAX
NOBCEOHeBHOUL JHCUZHU, NPU
peuieHuu 3a0a4 U3z Opyaux

(buueckoe mpeacTaBICHUE
MHOX€ECTB Ha KOOpMHAT-
HOM IIJTOCKOCTH,

— 3aJaBaTh MHOXKECTBa Iepe-
YHCIICHUEM H XapaKTepu-
CTHUYECKHM CBOMCTBOM;

—  ONEepHUpPOBATH NOHATUSIMHU:
YTBEPXKACHHUE, OTPULIAHUE
YTBEPKACHUS, UCTUHHBIC U
JIOKHBIE YTBEPIKIICHUS,
pUYUHA, CTIEJCTBHE, YacT-
HBII ciTy4aii o0miero
YTBEPKACHUS, KOHTPIIPU-
MEp,

— TMPOBEPSTH MPUHAJIEK-
HOCTbh 2JIEMEHTa MHOKe-
CTBY;

— HaXOJWTh MepeceyeHre u
00bEeTMHEHNE MHOXKECTB, B
TOM YHCIIE ITPEJICTaBJICH-
HBIX rpauvecKy Ha YHc-
JIOBOM MPSAMOM U Ha KOOP-
JMHATHON TJIOCKOCTH;

— TPOBOJUTH JTOKA3aTEIbHBIE
paccyxaeHus 11 000CHO-
BaHUS ICTUHHOCTH yTBEP-
SKIICHUM.

B noeceonesnoti sorcuznu u npu
usyyeHuu opyaux npeome-
moe:

— HCIOJIb30BaTh YUCIIOBHIE
MHO>KECTBa Ha KOOPAUHAT-
HOM NPsMOY U HA KOOPJIU-

—  npuMeHsmb Memoo mame-
Mamuieckou UHOYKYyuu 0
NpPOBeOeHUst PACCYIHCOEHULL
U 00KaA3amenbCcma u npu
peuieHuu 3a0ad.

B nosceonesnoii srcusnu u npu
usyueHuu opyaux npeome-
moa:

—  UCNOIb308aMb MEOPEMUKo-
MHOIHCECEEHHDI A3bIK U
AZBIK TO2UKU 0151 ONUCAHUSL
PeanbHbIX NPOYECcos U s16-
JIeHUll, npu peueHuu 3a0ay
opyaux yueoHwlix npeome-
moe




pacCyXIeHHUs B CUTYallH-
SIX TIOBCEHEBHOM KU3HU

npeomemos

HATHOH IIOCKOCTH IS
OITMCAHUS PeaJbHBIX IIPO-
LIECCOB M SIBJICHUN;
IIPOBOJIUTH JOKA3aTEJIbHbIE
paccyXaeHus B CUTyaLUsIX
MOBCEHEBHOM XKU3HU, ITPU
pelieHnu 3a1a4 u3 ApPyrux
PEIMETOB

Yucna u évl-
padicenus

OnepupoBath Ha 6a30BOM
YPOBHE TIOHATHSIMU: T1e-
JI0€ YHUCII0, ETUMOCTh
Yypcesl, OOBIKHOBEHHAs
IpoOb, NecATHYHAS
Jpo0b, paIrMOHATIEHOE
YHCIO0, MPUOIMKEHHOE
3HAYEHHUE YUCIIA, YaCTh,
JI0J151, OTHOILICHHE, TIPO-
IICHT, MTOBBIIICHUE | T10-
HIKCHHE Ha 3aJJaHHOE
YHCIIO0 TPOIIEHTOB, Mac-
mTao;

orepupoBaTh Ha 0A30BOM
YpOBHE OHATUSAMU: JIO-
rapugm 4ymcia, TPUroHo-
METpUYECKasi OKPYXK-
HOCTB, TpajlycHasi Mepa
yria, BeIW4YHHA yTria, 3a-
JTAaHHOTO TOYKOW Ha TpH-
TOHOMETPUYECKOM
OKPY>KHOCTH, CUHYC, KO-
CHHYC, TAaHT€HC U KOTaH-
TeHC YTJI0B, UMEIOIIUX
MIPOM3BOJILHYIO BEITHYH-

C60000HO onepuposams no-
HAMUAMU. Yeloe YUCTO, Oell-
MOCmb yucei, 00bIKHOGEHHAs
0pobb, decamuynas 0poow,
PAYUOHATIbLHOE YUCTO, NPU-
OUdHCEHHOE 3HAYeHUe Yuca,
yacmo, 00/, OMHOUEHUe,
npoyeHm, nosvluieHue u no-
HUdICeHUe Ha 3a0aHHOe YUCTO
NPOYEeHmo8, macuimao,
nPUBOOUMb NPUMEPDL YUCETL C
3a0aHHBIMU CEOUCMBAMU Oe-
JUMOCTU,

onepuposams NOHAMUAMU.
Jlo2apugm uucia, mpueoHo-
Mempuyeckas OKpy’CHOCHb,
paouannasn u epadycHas mepa
yena, 8enuyuna yeud, 3a0aHHO-
20 MOYKOU HA MPUSOHOMEN-
PUYECKOU OKPYICHOCMU, CU-
HYC, KOCUHYC, MAH2EHC U KO-
MAH2EHC Y208, UMEIOWUX
APOU3BONLHYIO BEUYUHY, YUC-
naeumn;

BbINOIHAMb apugmemuyeckue

CB000OIHO onEepUpOBaThH
MOHATUSIMU: HATYPAIbHOE
YHUCJI0, MHOKECTBO HATY-
paJbHBIX YUCEI, 11EJI0€
YHCII0, MHOXKECTBO 1IENIBIX
qucen, OOBIKHOBCHHAS
IpoOb, IecaTHYHAs APOOb,
CMEIIaHHOE YKCII0, PaIlro-
HaJIbHOE YHCIIO, MHOXKECTBO
palMOHATBHBIX YHCEII, UP-
palMOHAIBHOE YUCIO, KO-
PEHb CTENEHHU N, ACHCTBU-
TEIIHbHOE YHCIIO, MHOXKECTBO
JIEUCTBUTEIBHBIX YUCE]T,
reoMeTpuyecKas UHTepIpe-
TalMs HaTypalabHBIX, IIe-
JBIX, PALIMOHAIBHBIX, ACH-
CTBUTEIIBHBIX YHCEIT,
MIOHUMATh U OOBSICHATH
Pa3HHILY MEXKY TTO3HIIH-
OHHOH ¥ HEIIO3UIIMOHHOMN
CHCTEMaMH 3aIlHCH YHCE;
NEePEeBOAUTH YNCIIA U3 O/1-
HOM CHCTEMBI 3aIUCH (CH-
CTEMBbI CUUCIICHUS) B JIPY-

Jocmuoicenue pesynvma-
mos pazoena ll;

Cc80000HO onepuposamv
YUCTOBBIMU MHONHCECTNBAMU
npu peweruu 3a0au,
HOHUMAMb NPUYUHBL U OC-
HOBHble UdeU pacuupeHusl
YUCTOBBIX MHONCECME;
611a0emsb OCHOBHbIMU NO-
HAMUAMU MeopUul 0eIuUmMo-
cmu npu peuleruy Cmam-
0apmuwix 3a0a4

umems 6a308vle Npeocmas-
JIeHUsL O MHOJCEeCMEe KOM-
NIIEKCHBIX Hucel,

CB80000HO BLINOIHAMD
mooicoecmaenHvle npeoo-
PA308aHUS MPUSOHOMEM -
puueckux, roeapugmue-
CKUX, CTeNneHHbIX 8blpadice-
HU,

enadems opmynou b6uro-
ma Hvromona;

NPUMEHAMb NPU PeuleHUn




HY;

BBINOJIHATH apupMeTnde-
CKHE IEUCTBUS C LIEIBIMHU
Y pallMOHAJILHBIMU YHC-
JIamy,

BBIIIOJIHATH HECTIOJKHBIE
npeoOpa3oBaHuUs YUCIIO-
BBIX BBIP@KEHUN, COJIEp-
JKaIllUX CTEIIEHU YnCel,
1100 KOPHU U3 YMCed,
160 JorapudMbl YHCET,
CpPaBHMBATh pallMOHaJb-
HBIE YHCIIa MEXIY COOOI;
OLICHMBATh U CPaBHUBATh
C palMOHAJIbHBIMU YHC-
JIaMU 3HAYEHUS LEeNbIX
CTECIICHEH YKCell, KOPHEHR
HaTypaJIbHOM CTENCHU U3
qucen, Jorapu@mosB 4u-
CeJl B IIPOCTHIX CIIydasx;
n300pakaTb TOUKaMH Ha
YUCIJIOBOM IIPSIMOM LIE€JIbIE
Y PallMOHAJIbHBIE YHUCIIA,
n300pakaTb TOUKaMH Ha
YUCJIOBOM IIPSIMOM LIEJIbIE
CTEIIEHH YHCEIl, KOPHU
HaTypaJbHOMN CTEIICHU U3
quce, JJOrapu(Mbl yuces
B IIPOCTBIX CIIy4asix;
BBITIOJHATH HECTIOKHBIE
npeoOpa3oBaHus LEIbIX U
JIpOOHO-PAIIMOHATEHBIX
OYKBEHHBIX BBIPAKECHUH,

Oelicmausl, couemasl yCmmoie u
NUCbMeHHble npuembl, npume-
HS5 NPU HE0OX0OUMOCMU bl-
yycaumenvbHule yCmpoucmead,
HAX00UMb 3HAYEHUSI KOPHS
HamypaibHoU cmeneHu, cme-
neHU ¢ payUOHALHBIM NOKA-
3amenem, oeapughma, uUcnoo-
3y5 npu He0OXOOUMOCMU Bbl-
yucaumenvbHovle yCmpoucmea,
NONb308AMbCSL OYEHKOU U NPU-
KUOKOU NpU NpaKmu4ecKux
pacuemax;

nPOBOOUMb NO U36ECMHBIM
Gopmynam u npasuiam npeoo-
pazosanus OYKEEHHbIX GbIPA-
JHCeHU, BKTIIOUAIOUUX cIene-
HU, KOPHU, J102apUGMbL U MpU-
20HOMempuyecKue QyHKyuu,
Haxooums 3HaA4eHUsl YUCi108bIX
U OYKBEHHBIX BbIPANCEHULL,
ocyuecmenss Heobxooumvie
NOOCMAHOBKU U NPeodpazos6a-
HUs;

usobpadxcams cxemamuyecku
Y20ll, 8eUYUHA KOMOPO20 6bl-
pasicena  2padycax uiu paou-
auax,

UCNONIBb3068aMb NPU PeUleHUU
3a0ay mabauuHsvle 3HAYeHUs
MPUSOHOMEMPULECKUX (PYHK-
Yuii yenoe;

8bINOIHAMb NEPeBo0 GeNUUUHDL

T'y10;

JIOKa3bIBaTh U HCIIOIbL30-
BaTh MPU3HAKU JETUMOCTH
CYMMBI U NIPOU3BEICHUS
TP BBITIOJTHEHUN BBIYHC-
JICHUH U PELLICHUH 3a/1a4;
BBITIOJIHATH OKPYTJICHUE
palMoOHANBHBIX U UPPaLIKO-
HaJIbHBIX YUCEII ¢ 3aJaHHOM
TOYHOCTBIO;

CpPaBHUBATH JICHCTBUTEIb-
HbIE YKCIIa Pa3HBIMU CIIO-
cobamu;

YHOpsAI0YMBATh YHCIIA, 3a-
MHACAHHBIE B BHJIE OOBIKHO-
BEHHOM U JECATUYHOU JIPO-
Ou, uKcIa, 3ariCaHHbIC C
HCIIOTh30BaHUEM apudme-
TUYECKOTO KBAJPATHOTO
KOpHs1, KOPHEHN CTENIEHU
Ooublie 2;

Haxoauth HOJI 1 HOK
Pa3HBIMH CITOCOOAMH U HC-
M0JI30BATh UX MPHU PEIlIe-
HHM 33724,

BBIIOJIHATH BEIYHCIICHUS U
npeoOpa3oBaHus BEIpaXKe-
HUM, coaepKanux aei-
CTBUTEIIbHEIC YHCIIA, B TOM
YHCIIe KOPHU HaTypaJIbHBIX
CTCIICHEH;

BBITIOJIHATH CTaHIaPTHBIC
TOKJIECTBEHHBIE TIPeoOpa-

3a0ay meopemy o quHel-
Hom npeocmasnenuu HOJ/I;
NPUMEHAMb NPU peuleHuU
3aday Kumaiickyro meope-
My 00 ocmamxkax,
NpUMEHAMb NPU peuleHuU
3aday Manywo meopemy
Depma;

yMemb 8bINONIHAMb 3ANUCH
yucna 6 NO3UYUOHHOU Cu-
cmeme CuucieHus;
NpUMEHAMb NPU peuleHuU
3a0ay meopemuxo-
YuCn08ble PYHKYUU: YUCIo
u cymma oenumereti, YyHK-
yuro Dunepa;

NpUMEHAMb NPU peuleHuU
3a0ay4 yentvle Opoou;
NpUMEHAMb NPU peuleHUU
3a0ay MHO204leHbl ¢ Oeli-
CMBUMENTbHLIMU U YeTbIMU
Koaghuyuenmamus;
e1adems NOHAMUAMU NPU-
B00UMDBLLL U HENPUBOOUMbLU
MHO20YNIEH U NPUMEHSAMb UX
npu peutenuu 3a0ay;
NpUMEHAMb NPU peuleHUU
3a0au OcHO8HYIO meopemy
aneedpul,

NpUMEHAMb NPU peueHuu
3a0ay npocmetiwiue QyHK-
Yuu KOMNIEKCHOU nepe-




— BBIpaXaThb B MPOCTEHIINX
ClIydasx U3 PaBEHCTBA
OJIHY MTEPEMEHHYIO Yepe3
Ipyrue;

—  BBIUUCIIATH B IPOCTHIX
Cllydasx 3Ha4eHUs YHC-
JIOBBIX Y OYKBEHHBIX BbI-
paXXEHUM, OCYLIECTBIIASA
HE00XO0IMMBbIE TIOJICTa-
HOBKH U Ipeodpa3oBa-
HUS;

— H300paxkaTh cxemaTruye-
CKH YTOJI, BEJINYMHA KO-
TOpPOTO BBIpaXKEHA B I'pa-
Jycax;

— OLIEHUBATh 3HAKU CUHYCA,
KOCHHYCa, TAHI€HCa, KO-
TaHT'€HCAa KOHKPETHBIX
YTJIOB.

B nosceonesnoii srcuznu u
npu u3yyeHuu opyeux
VueOHbIX NPeoOMemos:

—  BBINOJHSTH BHIYUCICHUS
IIPY PELLICHUN 3a]a4
IIPAaKTUYECKOIO XapaKTe-
pa;

—  BBINOJHATH [IpaKTHYE-
CKHE PacyeTsl C UCIIOJIb-
30BaHMEM IIpU HEOOXO-
JUMOCTHU CIPaBOYHbBIX
MaTEpHAaJIOB U BBIYHCIIH-
TEJIbHBIX YCTPOMCTB;

Yyena uz paouaHHou mepbl 8
2PaodyCcHy0 U 0OpPaAmHo.

B nosceomnesnoti srcuznu u npu

usyuenuu opyaux y4eOHvlx
npeomemos:

BbINOIHAMb OCUCMBUsL C YUC-
JIO8bIMU OAHHBIMU NPU pelie-
HUU 30044 NPaKmuyecKo2o xa-
pakmepa u 3a0a4 u3 paziuy-
HbIX 0Oaacmelt 3HaHUll, UC-
NOb3Ys NPU He0OXO0OUMOCMU
CNpasounbie Mamepuasl u
BbIUUCTIUMENbHBLE YCPOTL-
cmea;

OYeHUBAMb, CPABHUBAMD U UC-
NOIb306AMb NPU PEULCHUU
APAKMUYecKux 3a0ay Yucio-
8ble 3HAUEHUS PEATbHbIX Be/lU-
YUH, KOHKPEmHble YUCTIOBble
Xapakmepucmuxu 00beKmos
OKpYJHcaloujeco mupa

30BaHMsI TPUTOHOMETpHYE-
CKUX, JIOTapU()MUYECKUX,
CTENIEHHBIX, UPPALMOHAIb-
HBIX BBIPAKCHUM.

B nosceomnesnoti sorcuznu u npu
usyuenuu opyaux npeome-
moe:

—  BBINIOJIHATH U OOBSICHATH
CpaBHEHHUE PE3yJIbTaTOB
BBIUHCIICHHU TIPH PEIICHUN
MPaKTUYECKHUX 3a]1a4, B TOM
YHClie TPUOIKEHHBIX BbI-
YUCIICHUM, UCTIOJIb3YS pa3-
HBIE CIIOCOOBI CPaBHEHUIA;

—  3amuChIBaTh, CPABHHUBATH,
OKPYTJISATh YUCITIOBBIE IaH-
HBIE PEATBHBIX BEJIMYHH C
UCTIOJIb30BAHUEM PA3HBIX
CHCTEM H3MEpEHUS,;

— COCTaBJISATH U OIICHUBATD
Pa3HBIMH CIIOCOOAMU YHC-
JIOBBI€ BBIPAKEHUS IIPU
PEIICHNY IPAKTHIECKUX
3a/1a4 U 3a7a4 U3 JIpyrux
y4eOHBIX PEAMETOB

MEHHOU KaK 2ceomempuye-
cKue npeobpazoeanisl




COOTHOCHUTH peajibHbIe
BEJIMYMHBI, XapaKTepu-
CTHKHU OOBEKTOB OKPY-
JKAIOLIEr0 MUpA C UX KOH-
KPETHBIMU YHCIIOBBIMU
3HAYECHUSIMU;
HCIIOJIb30BaTh METObI
OKpYTJIEHUS, IPUOIINAKE-
HUS U IPUKUKYU TIpU pe-
IIEHUH MTPAKTUYECKHX 3a-
Jlad IOBCEAHEBHOM KHU3HU

Ypasnenusn
U HepageH-
cmea

Pemate nuHenHbIE YpaB-
HEHHS U HEPaBCHCTBA,
KBaJ[paTHbIC YPABHEHUS;
peats Jorapupmude-
ckue ypaBHeHus Buja log
a (bx + ¢) = d u npocreii-
IMe HepaBEeHCTBA BUIA
log a x<d;

pemaTh moxka3aTeabHbIe
ypaBHeHus, Biga a” o= d
(rae d MoxHO TTpeacTa-
BUTh B BHJIE CTETIICHU C
OCHOBaHHUEM @) U IPO-
CTelIIMe HepaBEeHCTBA
sugaa <d (rmed
MO>KHO IPECTAaBUTh B
BUJIC CTETICHN C OCHOBA-
HHEM a);.

MPUBOJIUTH HECKOJIBKO
IIPUMEPOB KOPHEH IPO-
CTEUIIETO TPUTOHOMET-
PHUYECKOTO ypaBHEHHUS

Pewams payuonanvuvie, noxa-
3amenvHble U 1ocapupmuye-
CKUe YPaeHeHUsl U HepageH-
cmea, npocmeuuiue uppayuo-
HalbHble U MPU2OHOMempuye-
CKUe YPABHEHUsl, HEPABEHCMBA
U UX cucmembvl,

UCNONB308aMb MEMOoObl peule-
HUSL YPAGHEHUIL. npugedenue K
8UOY «NPOU3BEOeHUe PABHO HY-
JIO» UU «HACMHOE PABHO H)-
JI0», 3aMeHA NePeMEHHbIX,
UCNONB308AMb MEMOO UHMep-
8a106 OJ151 peulenust Hepa-
BEHCME,

UCNONL308aMb paAduyecKull
Memoo 015 NPUOIUNCEHHO20
pewieHus: ypasHenull u Hepa-
BEHCME,

u306padcamov Ha MPUSOHO-
MempUYECKOU OKPYHCHOCMU
MHOJHCECB0 peuleHUll NPo-

CB0060OHO ONIEpUPOBATH
HOHATHSIMU: YPaBHEHHUE,
HEPaBEHCTBO, PABHOCHJIb-
HbI€ YPAaBHEHUS U HEPaBEH-
CTBa, YpaBHEHUE, SIBIISIO-
11eecs CIeCTBUEM JPYroro
yYpaBHEHUs, ypaBHEHUS,
PaBHOCWJIbHBIE HA MHOKeE-
CTBE, pAaBHOCHUJIbHBIE ITpe-
0o0pa3oBaHys ypaBHEHUI];
pelaTh pa3Hble BUJIbI
YPaBHEHUH U HEPABEHCTB U
UX CHCTEM, B TOM YHCJIE
HEKOTOpbIE ypaBHEHUs 3-i
u 4-ii cTenenei, ApooHo-
panyoHaIbHbIE U UppALMO-
HaJIbHBIE;

OBJIa/IETh OCHOBHBIMU TH-
namH MoKa3aTeJlbHBbIX, JIO-
rapupMHUECKUX, UPPALIUO-
HAJIbHBIX, CTETICHHBIX
ypaBHEHUI U HEPABEHCTB U

—  Hocmuoicenue pesynvma-
moe pazoena ll;

— 8000010 onpedensims mun
u 8vlOUpams Memoo peute-
HUSL NOKA3aMENbHbIX U JI0-
2apugmuieckux ypagHeHuu
U HEpaBeHCms, uppayuo-
HALHBIX YPAGHEHUI U He-
PAaseHcms, mpueoHoment-
PpUYeCcKux ypasHeHull u He-
PABEHCMS, UX cucmem;

—  €80000HO pewams cucme-
Mol TUHEUHbIX YPAGHEHULL,

—  peuams OCHOBHble MUnNbl
VPasHeHUll U HEPABEHCME C
napamempamu,

—  npuMeHsmb Npu peueHuu
3a0au Hepasencmesa Ko-
wu — bynaxosckoeo, bep-
HYIU;

—  umemv npedcmasgieHue o




BUJa: sinX =a, COSX = a,
tgx=a,ctgx=a,rue a—
TabJIMYHOE 3HAYEHUE CO-
OTBETCTBYIOLIEH TPUTO-
HOMETPUYECKON (PYyHK-
LUH.

B noeceonesrot scusnu u

npu u3yueHuu Opyeux
npeomemos:

COCTABIIATh M PEIIaTh
YPaBHEHUS U CHCTEMBI
YpaBHEHHI TIPU PEIIICHUU
HECJIOXKHBIX MMPAKTHYE-
CKHX 3aJ1a4

cmewux mpueoHomempuye-
CKUX ypasHeHuil u Hepa-
8EHCM8;

—  GbINOAHAMb OMOOP KOPHell
VPABHEeHUl Ulu peuieHull Hepa-
BEHCMB 8 COOMBEMCMBUU C
O0ONOHUMENbHBIMU YCIO0BUAMU
U 02PAHUYEHUAMU.

B noesceomnesnoti scusznu u npu
usyueHuu opyaux y4eoHvix
npeomemos:

—  COCMasIAmy U peuams ypaes-
HeHUsl, Cucmembl ypaeHeHull u
HepaseHcmea npu peuteHuu
3a0ay4 Opyaux y4yeOHbvIX npeo-
Memos;

—  UCNONIL308aMb YPAGHEHUS U
HepaseHcmaa 0Jisi HOCMPOeHUs.
U UCCIe008aHUA NPOCMEUUUX
MamemamuyecKux mooenetl
PeanbHuIX cumyayuil Uiy npu-
KAAOHbBIX 3a0a4;

—  yMemb UHMEPNPEemuposams
HOJYYEeHHbLI NPU peulenuu
VPABHEeHUsl, HEPABEHCMBA UL
cucmembl pe3yibman, oyeHu-
8ambv €20 NPasoonooodue 8
KOHmeKcme 3a0aHHOU peaitb-
HOU CUMyayuy uiu npuKkiao-
HOU 3a0auu

CTaHJIaPTHBIMU METOJaMH
UX PEIICHUIN U IPUMEHSATh
UX MPH PEIICHUH 3a]1aY;
IPUMEHATH Teopemy besy k
PELIEHUIO YPABHEHUI;
IpUMEHATH Teopemy Buera
JUISL pEIIeHUs] HEKOTOPBIX
YpaBHEHUH CTEIIEHU BbIIE
BTOPOM;

IIOHUMATb CMBICII TEOPEM O
PaBHOCHJIBHBIX U HEPABHO-
CHJIBHBIX ITPe0Opa3oBaHUAX
ypaBHEHUN U YMETh UX J0-
Ka3bIBaTh;

BJIa/IETh METOJIaMU pelle-
HUs YpaBHEHUH, HEpa-
BEHCTB U X CUCTEM, YMETh
BBIOMpATh METOJ PEIICHUS
¥ 000CHOBBIBATh CBOW BBI-
oop;

UCIOJIb30BaTh METO UH-
TEPBAJIOB JJISl PELLIEHUS HE-
PaBEHCTB, B TOM YHCIIE
JIpOOHO-pallMOHATBHBIX U
BKJIIOYAIOIIUX B ce0s uppa-
IIUOHAJIbHBIE BBIPAXKECHMUS;
pemaTh aredpandecKkue
yYpaBHEHHUS U HEPABEHCTBA
Y UX CUCTEMBI C ITapaMeT-
pamu anreOpanyeckuMm u
rpadu4ecKuM METO/1aMHu;
BJIQ/IETh Pa3HBIMU METO/Ia-
MU JI0Ka3aTeIbCTBA Hepa-

Hepagencmeax mexncoy
CPEeOHUMU CIMeNneHHbIMU




BEHCTB;

— peuiath ypaBHEHHUS B 1ie-
JIBIX YUCIIAX;

— wu300pakaTh MHOKECTBA Ha
IUIOCKOCTH, 33/]aBaeMble
ypaBHEHUSIMH, HEPABCH-
CTBaMH M UX CHCTEMaMHU;

— CcBOOOJIHO HCIIOJIb30BATh
TOXJIECTBEHHBIE MPE0Opa-
30BaHUs MIPH PEIICHUN
YpaBHEHUH U CUCTEM ypaB-
HEHUU

B noeceomnesnoti sorcuznu u npu
usyueHuu opyaux npeome-
moe:

— COCTaBJIAThH U peIIaTh
ypaBHEHHS, HEPAaBEHCTBA,
WX CUCTEMBI MIPH PEIICHUN
3a/1a4 APYruxX y4eOHBIX
MIPEIMETOB;

—  BBINIOJIHATH OIICHKY ITPaB-
JOTI0A00MS pe3yNbTaToB,
MOJTy9aeMbIX TIPH PEIICHUN
pa3IMYHBIX ypaBHEHUH, He-
PaBEHCTB M HX CHCTEM IPH
pelleHuy 3a7a4 APYyTrux
y4€OHBIX PEAMETOB;

— COCTaBJIATH U pellaTh
ypaBHEHUS U HEPAaBEHCTBA
C MapaMeTpaMu MpH perie-
HUU 33724 APYTUX Y4eOHBIX
MIPEIMETOB,;




COCTaBJISITh YpaBHEHHE, He-
PaBEHCTBO WJIM UX CHCTEMY,
OIHCHIBAIOLINE PEATbHYIO
CUTYaLMIO WIH NIPUKIAI-
HYI0 3a7la4y, UHTEPIIPETH-
pOBaTh MOJIyYEHHBIE pe-
3yJlbTaThI;

UCIOJIb30BATh MPOTrpaMM-
HBIE CPEJICTBA IPHU peliie-
HUU OTAEJBHBIX KJIACCOB
ypaBHEHUH U HEPABEHCTB

Dynkyuu

OmnepupoBath Ha 6a30BOM
YpOBHE MOHATUSMU: 3a-
BHUCUMOCTH BEJIMYUH,
GyHKIMS, apryMEHT U
3Ha4YeHue QYHKIUH, 00-
JaCTh ONpPEEICHUS U
MHOKECTBO 3HAYCHHI
GbyHKIMH, TpapUK 3aBU-
cUMOCTH, Tpaduk GyHK-
WU, HYyJW QYHKIIIH,
MIPOMEXYTKH 3HAKOIIO-
CTOSIHCTBA, BO3pacTaHUE
Ha YUCIIOBOM IPOMEXKYT-
Ke, yObIBaHHE Ha YHCIIO-
BOM IIPOMEXYTKE,
HauOobIlIee U HAUMEHb-
1ree 3HaueHue QyHKINH
Ha YKCIIOBOM IIPOMEXKYT-
Ke, IepHoAnYecKas
GyHKIUS, IEPUOT;
orepupoBaTh Ha 0230BOM
YPOBHE MOHATHUSIMHU: TIPSI-

Onepupogsams NOHAMUAMU.
3a6UCUMOCMb GETUYUH, (DYHK-
Yus, apeymenm u 3HayeHue
@ynkyuu, obracms onpeoere-
HUSL U MHOXCECB0 3HAYEHUL
Gdynryuu, epagux 3asucumo-
cmiu, epaguk yHKyuu, Hyau
@dyHKYUU, nPpOMeENCYMKU 3HA-
KONOCMOAHCMEBA, 603PACHAaHUe
HA YUCTOBOM NPOMEICYNIKE,
YyOvl8aHUe Ha YUCTIOBOM NPO-
MedcymKe, Haubovuiee u
HaumeHvuiee 3HaueHue QyHK-
YUU Ha YUCTOBOM NPOMEINCYNI-
Ke, nepuooudeckas yHxkyus,
nepuoo, YemHast U HeyemHdast
dynkyuu;

ONepupoBamb NOHAMUAMIU.:
npsAmMas u 0Opamuas nNPponop-
YUOHANLHOCMb, TUHEUHAS,
K8aOpamuyHasi, 102apugpmude-
CKAsl U NOKA3amenvHas QynkK-

Bnaners noHsTHAMU: 3aBU-
CUMOCTb BEJIMYUH, (PyHK-
I¥sI, apTYMEHT U 3HAYCHUE
(dbyHKIIMH, 00J1aCTh OTIpeie-
JICHUSI 1 MHO>KECTBO 3Haue-
HUH QyHKIMH, TpaduK 3a-
BUCHUMOCTH, TpapuK QyHK-
1Y, HYIH QYHKIMH, TIPO-
MEKYTKH 3HAKOTIOCTOSH-
CTBa, BO3pacTaHUE Ha YKC-
JIOBOM IIPOMEXYTKE, yObI-
BaHHME Ha YUCIIOBOM IIpO-
MeXYTKe, Haubosbliee 1
HalMEHbIlIee 3HaUeHUe
(yHKINK HAa YHCIIOBOM
IPOMEXYTKE, IeproIye-
cKasi QyHKIUS, IEPUOI,
YyeTHas U HedeTHast PyHK-
LIUH; YMETh IPUMEHSTh 3TH
TIOHSITHSI TIPH PEIICHUH 3a-
nad;

BJIAJICTh MOHATUEM CTEIICH-

—  Hocmuoicenue pesynvma-
moe pazoena I1;

—  grademv noHsmuem
ACUMNMOMbL U YMeMmb €20
NPUMEHAMb NPU PeuleHUU
3a0au;

—  NpUMEHAMb Memoovl pe-
uieHusi npocmeiuux ough-
GepeHyuanvubix ypagHeHul
nepeoco u 6mMopozo nopsio-
K08




Mas 1 0OpaTHas Mpormop-
LIMOHAILHOCTD JINHEHHAS,
KBaJpaTU4Hasi, Jorapud-
MUYecKasi ¥ 10Ka3aTesb-
Hasi (QyHKIUH, TPUTOHO-
MeTpUYecKre QyHKINY;
pacrno3HaBath rpaduku
3JIEMEHTAPHBIX (QYHKIMHI:
psIMOK U 00paTHOI! mpo-
MOPLUUOHAIBHOCTH, JI-
HEWHOM, KBaIpaTUYHOM,
Jorapu(MUIECKON U TI0-
Ka3aTeNbHON (PyHKITHHA,
TPUTOHOMETPUUECKHUX
GbyHKIUH;

COOTHOCHUTH TpapuKu
3JIEMEHTAPHBIX (YHKIMHA:
psIMOK U 00paTHOI mpo-
MOPLUOHAIBHOCTH, JIU-
HEWHOM, KBaIpaTHYHOM,
JorapupMHUECKON U 1o-
Ka3aTeabHOU (PyHKUUH,
TPUTOHOMETPUUYECKHUX
¢byskuii ¢ popmynamu,
KOTOPBIMH OHM 3a/1aHBbI;
HAXOJUTh 10 rpaduky
IpUOIINKEHHO 3HAYCHUS
(GYHKINU B 33/1aHHBIX
TOYKAX;

OTPENENATh 0 TpapuKy
cBoMcTBa (PyHKIUH (HY-
JI1, IPOMEKYTKH 3HAKO-
IIOCTOSIHCTBA, IPOMEXKYT-

yuu, mpuecoHomempuiecKue
dyHryuu;

— onpeodensimv 3HaueHue yHK-
Yuu no 3HAYEHUIO apeyMeHma
ApU pa3IuyHbIX CNOCobax 3a-
oanus hyHKyuu;

—  cmpoums paghuxu u3y4eHHbIx
@dyHryui;

— onucvleams o 2papuxy u 6
npocmeuuux cay4asx no gop-
MyJie nogedeHue u ceolcmea
@yHKYULl, HaX00umsv no 2pa-
Guxy @ynxyuu naubonvuuue u
HauMeHbUiue 3HAYeHUsL,

— cmpoums 3cKu3 epagpuxa
@dynryuu, yoosiemsopsoweti
npugedeHHoOM) HAOOPY YCI08UlL
(npomedcymku 6ospacma-
HUs/yObI8aHUS, 3HAUEHUE
@dyHKyuu 8 3a0anHHOU MouKe,
MOYKU IKCIMPEMYMO8, ACUMN-
momol, HyU QyHKyuY u m.o.);

—  pewambs YpaeHeHusl, npo-
cmetiuiue cucmemvl ypasHe-
HUT, UCNONIb3Ys CBOUCEA
@dynryuti u ux epaguxos.

B nosceomnesnoti sorcuznu u npu
usyueHuu opyaux y4eoHvix
npeomemos:

— onpedensimvb no epaguxam u
UCNONBL3068aMb OJIsL PEUULEHUSL
NPUKIAOHBIX 3A0a4 C80LICMBA

Hast QYHKIHS; CTPOUTH €e
rpaduK U yMeTb IIpUMe-
HSTh CBOMCTBA CTEIIEHHON
(YHKIMU TIPU pEIIeHUH 3a-
nad;

BJIAJICTh MNOHATUSAMU I1OKa-
3arenabHas PYHKIMS, IKC-
MOHEHTA; CTPOUTH UX T'pa-
(UKH ¥ yMETh IPUMEHSTh
CBOMCTBA ITOKA3aTEIbHON
(YHKINU TIpU pelIeHUH 3a-
Aad;

BJIAJICTh TOHATUEM JIOTa-
pubmMudeckas GyHKIHS;
CTPOUTH €€ rpaduK U yMETh
IIPUMEHSATH CBOMCTBA JIOTa-
pudmuyeckoit GyHKINU
IIPU pPEIlIeHUH 3ajay;
BJIAJIETh NOHATUSAMH TPUTO-
HOMeTpUYecKre GyHKIINY;
CTPOUTH UX TpadUKu U
yYMETh IPUMEHSTH CBOMCTBA
TPUTOHOMETPUUYECKHX
(GyHKIMH TIPU peIIeHuH 3a-
nau;

BJIAJICTh OHATUEM 00paT-
Hast (pyHKIMS; TPUMEHSATh
9TO MOHATHE IIPU PELICHUN
3az1a4;

NPUMEHSTH IPU PEIICHUN
3a/1a4 cBOMCTBA QYHKIUH:
YETHOCTH, IEPHOANIHOCTD,
OTPaHUYEHHOCTH;




KA MOHOTOHHOCTH,
HanOOJbIINE U
HaMMEHBIINE 3HAYEHUS U
T.IL);

— CTpPOMTb 3CKHU3 rpaduka
(byHKLNH, YAOBIETBOPS-
IOLLEH ITPUBECHHOMY
Habopy ycioBwHii (ipo-
MEXYTKH BO3pacTaHus /
yObIBaHMS, 3HAUCHUE
(byHKIMYU B 3a1aHHON
TOYKE, TOUYKH IKCTPEMY-
MOB | T.]I.).

B nosceonesnoii sorcuznu u
npu U3yueHuu opyaux
npeomemos:

— OIpeaensTh no rpadukam
CBOMCTBA peasbHBIX MPO-
LIECCOB U 3aBUCUMOCTEN
(HaubomnpiIne U
HaWMEHBIIINE 3HAUYCHUS,
MIPOMEKYTKH BO3pacCTa-
HUS ¥ YOBIBaHUSA, TIpOMeE-
JKYTKH 3HAKOTIOCTOSTHCTBA
U T.1L.);

— HMHTEpPHpPETUPOBATH CBOM-
CTBa B KOHTEKCTE KOH-
KPETHOM MpPaKTHUYEeCKON
CUTYaIuu

PeanbHbIX NPOYECCcos8 U 3a6U-
cumocmetl (Haubonvuiue u
HauMeHbuue 3HaA4eHUsl, NPo-
MedHCYMKU 803DACMANUSL U
Yoviearus gyuxkyuu, npome-
HCYMKU 3HAKONOCMOAHCMEA,
acumMnmomol, nepuoo u m.n.);
UHmMepnpemupo8ams c8oli-
cmea 6 KOHMeKcme KOHKpent-

HOU NPAKMu4ecKou cumyauuu;l

onpeodensimsb no epaguxam
npocmeuiuiue XapaKmepucmu-
KU NEPUOOUUECKUX NPOYECCO8
8 buon02UU, IKOHOMUKE, M)3bl-
Ke, paouocesasu u op. (amniu-
myoa, nepuoo u m.n.)

— TMPUMEHSATH NPU PELICHUU
3a/1a4 npeoOpa3zoBaHus
rpadukoB QyHKUIHUIH;

—  BIJIAJICTh MOHATUSAMU YHC-
JIOBast MOCJIeI0BATENb-
HOCTB, apudmMeTndeckas u
reoMeTpHuuecKas mporpec-
cus;

— TMPUMEHSTH NPU PELICHUU
3a]1a4 CBOMCTBA U MPU3HAKU
apupMETHIECKON U T€0-
METPUUYECKON TTPOTPECCHIA.

B noesceomnesnoti scusznu u npu
U3yYeHUU Opyeux yueoHvlx
npeomemos:

—  ONpeAesTh Mo rpadukam u
UCIIOJIB30BaTh IS pelle-
HUS IPUKIIATHBIX 3a7a4
CBOICTBA peaJIbHBIX MIPO-
LIECCOB U 3aBUCUMOCTEN
(HanOonpIINe U HAUMEHbB-
1I1€ 3HaUYEHUs, IPOMEXKYT-
KU BO3pacTaHus U yObIBa-
HUS QYHKIMH, TPOMEKYT-
KM 3HAKOIIOCTOSIHCTBA,
ACHUMITOTHI, TOYKU NIEPETH-
0a, Iepuo/ U T.IL.);

— HMHTEPHPETUPOBATH CBOM-
CTBa B KOHTEKCTE KOHKpET-
HOM MPAaKTUYECKOU CUTYya-
UY;.

—  OmpeAessATh no rpaduKam
IIPOCTEHIINE XaPAKTEPU-




CTHKH TICPUOJTHYCCKUX
MPOIECCOB B OMOJIOTHH,
9KOHOMHMKE, MY3bIKE, pa-
JTMOCBSI3U | JIp. (aMIUTHTY-
Ja, TICPUOJ U T.I1.)

Inemenmol
mamema-
MuUYecKozo
ananu3a

— OmnepupoBath Ha 6a30BOM

YPOBHE TIOHATHSIMH: TTPO-
M3BO/IHAs (PYHKLIUU B
TOYKe, KacaTeabHas K
rpaduky GyHKIUH, TIPO-
W3BOJHAS (PYHKIIWH;

—  OIpenensaTh 3HAUCHUE
MIPOU3BOIHON (DYHKIIUU B
TOYKE TI0 H300paKEHHUIO
KacaTelbHOH K TpaduKy,
MPOBEJICHHOM B 3TOM TOY-
K€;

— pemuath HECIOXHBIC 3a-
Jlaud Ha TIPUMEHEHUE
CBSI3H MEXITY IPOMEXKYT-
KaMH{ MOHOTOHHOCTH U
TOYKAMH IKCTPEMyMa
GbyHKIUH, ¢ OJTHOM CTO-
POHBI, U TPOMEKYTKAMH
3HAKOIOCTOSIHCTBA U HY-
JIIMHU IPOU3BOTHOM 3TOM
(GYHKIIUHN — C IPYTOM.

B nosceonesnoii srcusnu u
npu u3yyeHuu opyeux
npeomemos:

— TOJIB3YSCh rpaduKamu,
CpPaBHHUBATh CKOPOCTH

—  Onepuposamuv NOHAMUAMU:
npouU3B0OHASt (DYHKYUU 8 MOY-
Ke, KacamenbHas K 2paghuxy
@dyHKyuu, npouzeo0Has yHk-
yuu;

—  GbIUUCTAMb NPOUZBOOHYIO 00-
HOYJIeHAd, MHO20UJIeHd, K8AO-
PAMHO20 KOPHSL, NPOU3BOOHYIO
CYMMbL (OYyHKYUIL,

—  BIYUCTSIMb NPOU3BOOHbLE dle-
MEHMAPHBIX PYHKYULL U UX
KOMOUHAYUIL, UCTIONIL3YSL CNPA-
B0UHbIE MAMEPUATBL,

—  uccne0o8amsv 8 npoOCmenux
cayuasnx yuKyuu Ha MOHo-
MOHHOCMb, HAXOOUMb
HaubobuUe U HauMeHbLiUe
3HAYeHUs YYHKYUll, Cmpoums
epaghuxu MHO20UIEHO8 U NPO-
cmeuuux payuoHaIbHbIX
@YHKYULL ¢ UCRONBL30BAHUEM
annapama mMamemamuyeckoeo
aumanusa.

B nosceomnesnoti scuznu u npu
U3yYeHUU Opyeux yueoHvlx
npeomemos:

—  pewiams NpUKIaAOHble 3a0ayu

BnaneTs nmousaTremM 0eCKo-
HEYHO YOBIBAIOIIAs T'€O-
MeTpHUYECKask IPOrPeccust u
yYMETb IIPUMEHSTH €T0 MPH
pEIICHUH 33]1aY;
TPUMEHSITB JJISl PEIICHUS
3aJ1a4 TEOPHIO MPEJICIIOB;
BJIAJIETh MOHATUAMH OECKO-
HEYHO OOJIBIIHE U OECKO-
HEYHO MaJbl€ YHCIIOBLIE
MOCJICA0BATEILHOCTH U
YMETh CpaBHUBATh OECKO-
HEYHO OOJIBIIHNE U 0ECKO-
HEYHO MaJjble IOCIEN0Ba-
TEJILHOCTH;

BJIQJICTh MMOHITUAMHU: TIPO-
U3BOHAS PYHKIIMH B TOY-
Ke, IpOoU3BOHAs (DYHKINH;
BBIYUCIIATH POU3BOIHBIC
AJIEMEHTAPHBIX QYHKIMHA U
X KOMOMHAIIHIL;
HCCIeI0BaTh PYHKIIUN Ha
MOHOTOHHOCTB M 9KCTpE-
MYMBI;

CTPOUTH rpaQUKHu U MpH-
MEHSITh K PELICHHUIO 33]1ad,
B TOM YHUCJIE C TTAapaMeTPOM;

—  Jlocmuoicenue pezynvma-

moe pazoena I1;

Cc80000HO 811A0eMmb CMAH-
0apmHulM annapamom ma-
MemMamuiecKo2o aHaiu3a
0151 8bIYUCTIEHUS NPOU3BOO-
HbIX (OYHKYUU OOHOU nepe-
MEHHOU,

€80000HO NpUMeEHAMb an-
napam mamemamu4ecko2o
aHanusa 0 UCCi1e008aHus
@yHKYull u nocmpoerust
2paguros, 6 mom yucie uc-
Ce008aAHUSL HA BbINYK-
Jocmy;

onepuposams noHAmMueM
nepe8ooopasHoll yHKyuu
0714 peulenus 3a0ay;
081a0enb OCHOBHbIMU CGe-
OeHusmMuU 00 unmezpae
Hviomona—Jleiibnuya u e2o
npocmenuuux npumMeHeHU-
AaX;

onepuposams 6 CMmam-
OapmMHbBIX CUMYAYUSX NPO-
U3B00HBIMU 8bICUUUX NO-
PAOKO8;

yMemb NPUMEHAMb NPU




BO3pacTaHus (pocTa, 1mo-
BBIIICHUS, YBEITUYCHUS U
T.I1.) WJIK CKOPOCTH YOBI-
BaHUs (MaJleHUs, CHUKE-
HUS, YMEHBIICHUS U T.11.)
BEJIMYHH B PEATbHBIX
nporeccax;

COOTHOCUTH Tpa(uKH pe-
aJIbHBIX MIPOLIECCOB U 3a-
BHCHMOCTEH C UX OIHCA-
HUSIMU, BKITIOYAIOIIMMH
XapaKTePUCTUKHU CKOPO-
CTH U3MEeHEeHHUs (OBICTPHIT
pOCT, MJIABHOE MMOHUXKeE-
HUE U T.I1.);
MCIOJIb30BaTh TpaduKu
peabHbBIX MPOLIECCOB JUIS
pEIIeHHS HECITOKHBIX
MPUKJIATHBIX 33724, B TOM
quclie ONpeaensis o rpa-
(buKy CKOpOCTb X012
nporecca

u3 buonocuu, uUKU, Xumuu,
9KOHOMUKU U Opy2ux npeome-
MO8, C6513aHHblE C UCCIe)08a-
HUeM XapaKxmepucmux peaib-
HbIX NPOYECCos, HAXONHCOCHUEM
HAUOONLULUX U HAUMEHBULUX
3HAYeHUll, CKOPOCMU U YCKO-
PpeHus u m.n.;
UHmMepnpemupo8ams noy-
YeHHble pe3yIbmamsl

—  BIIQJICTh MOHATHEM Kaca-
TeNbHAs K TpapuKy QyHK-
UM ¥ YMETh IPUMEHSTh
€ro MpH pPeleHUH 3ajiay;

—  BIIQJICTh MOHATHAMH TIep-
BOOOpazHas pyHKIuS,
OIpeIeTICHHBIN HHTETPAT;

— INpHUMEHATH Teopemy Hbio-
ToHa—JIeiiOHMIA U ee clie-
CTBHUSI JUIS PELICHUS 3aj1au.

B noeceonesnoii srcusnu u npu
usyuenuu opyaux y4eOHvlx
npeomemos:

— pemaTh MPUKIIAJIHBIC 33/a-
4yl U3 Onosioruu, GU3NKH,
XUMHH, SKOHOMUKH U JPY-
THX TPEIMETOB, CBSI3aHHBIE
C MCCIIEJIOBAHUEM XapaKTe-
PUCTHK TIPOIIECCOB;

—  HMHTEpHIpeTHPOBATH MOIY-
YEHHBIE PE3YIIbTAThI

peleHuu 3a0ay ceolicmea
HenpepuLeHbIX PYHKYULL,
YyMemb NPUMEHAMb NPu
peweHuu 3a0ay meopembl
Beiiepwumpacca;

YyMemb GbINOIHAMb NPU-
OUIICEHHBLE BBIYUCTEHUSL
(MemoOovl peuieHus ypagHe-
HULL, BbIYUCTIEHUS. Onpede-
JIEHHO20 UHMezpana);
YyMemb NPUMEHSAMb NPULO-
JHcenue npou3BoOHOU U
onpeoeneHHo20 unmezpad
K peulenuro 3a0ay ecme-
CMBO3HAHUS,

611a0ems NOHAMUSAMU GMO-
Ppas npou3eo0HAsl, 8bINYK-
Jocmsb epagura GyHKyuu u
YyMemb uccne0osams yHK-
YUK HA BLINYKIOCHDb

Cmamu-
cmuKa u
meopus ge-
posimuo-
cmeil, j102U-
Ka u komou-
Hamopuka

OmnepupoBath Ha 6a30BOM
YPOBHE OCHOBHBIMH OTTH-
caTeIbHBIMH XapaKTepH-
CTHKaMH YHCIIOBOTO
Habopa: cpennee apud-
METHYECKOE, ME/IaHa,
HauOoIbIIIee M HANMEHb-
1Iee 3HAYCHUS;
OIepUPOBaTh Ha 0A30BOM
YPOBHE MOHATHSIMH: Ya-
CTOTA U BEPOSITHOCTD CO-

Hmemwv npeocmasnenue o ouc-
KPEmHbIX U HeNPepbLEHbIX CJIy-
YQUHBIX 8EIUYUHAX U pAChpe-
OeleHUsIX, 0 He3A8UCUMOCTIU
CYYAUHBIX BEIUYUH,

umems npeocmasienue 0 Ma-
MemMamudecKkom 0HCUOAHUU U
oucnepcuu CLy4atiHbix Geu-
YUH,

uMems npedcmasienue 0 Hop-

— OnepupoBaTb OCHOBHBIMU
OnMCaTeIbHBIMU XapaKTe-
PUCTUKAMH YHUCIOBOTO
Habopa, MOHITHEM T'eHe-
pajbHasi COBOKYITHOCTb U
BBIOOPKOI U3 Hee;

—  ONepUpOBATH MOHATUSMU:
4acTOTa U BEPOSITHOCTh CO-
OBITHUS, CyMMa U MPOU3BE-
JIEHHE BEPOSITHOCTEN, BbI-
YUCJISITh BEPOSITHOCTH CO-

Jlocmuoicenue pezynoma-
moe pazoena ll;

umMems npedcmasienue o
YEHMPAIbHOU NPeoesibHOl
meopeme;

umems npeocmasienue o
8b100POUHOM KOIPDhuyu-
eHme Koppensiyuu u TuHel-
HOU peepeccuu;

umems npedcmasienue o




OBITHS, CITy4YalHBIN BBI-
00p, OIBITHI C PABHOBO3-
MO>KHBIMH 3JIEMEHTap-
HBIMH COOBITUSIMHU;

—  BBIYUCIISITH BEPOSITHOCTH
COOBITUI HA OCHOBE MO/I-
cyeTa 4rcia UCXO0JI0B.

B nosceonesnoii soicusnu u
npu usydeHuu opyaux
npeomemos:

— OIICHUBATbH U CPAaBHUBATh
B IPOCTHIX CIIyYasX BEPO-
STHOCTH COOBITUH B pe-
aJIbHOM >KH3HH;

— YHUTaTh, COIOCTABIATD,
CpaBHUBATbH, HHTEPIIPE-
TUPOBATH B MPOCTHIX CIIy-
Yasx peajgbHbIC TaHHbBIC,
MIPE/ICTABJICHHBIC B BUJIE
Ta0IMII, TUarpamm, rpa-
¢duKos

ManbHOM pacnpeoeieHuu u
npumepax HOpMaibHO pacnpe-
O€JIeHHbIX CTIYUAIHBIX GeNUYUH,

—  NOHUMAMb CYMb 3aKOHA OOJIb-
wux yucen u 6b100pO4HO20
Memooa uzmepeHus 8eposim-
Hocmel,

—  umembv npeocmasieHue 0o
VCIIOBHOU 8EPOSIMHOCMU U O
NOIHOU 8€POAMHOCIU, NPUME-
HAMb UX 8 peuleHuy 3a0ay;

—  umemv npedcmasgieHue o
BAJHCHBIX YACMHBIX BUOAX PAC-
npeoeneHull U NPUMEHAMb UX 8
peuleHuu 3a0au,

—  umems npedcmasieHue o Kop-
penayuu CIy4atiHblx 8eIUYUH, O
JUHEUHOU pecpeccuul.

B nosceomnesnoti sorcuznu u npu
U3yYeHUU Opy2ux npeomemos.

—  GLIYUCTIAMb UTU OYEHUBAMb
8epOSIMHOCIU COObBIMULL 8 pe-
ANLHOU IHCUSHU

—  8blOUpamv nOOXoosuue me-
moovl npedcmasieHus u oopa-
OOmKU OaHHbIX,

—  yMemb peulams HeCl10X4CHbLE
3a0ayu Ha npuMeHeHue 3aKOHA
bonbuiux yucen 8 coyuono2ul,
cmpaxoeanuu, 30pasooxpaHe-
HUuu, obecneyeHuu 6e30nacHo-
CMU HACeleHUsl 8 Upe38bluali-

OBITHII Ha OCHOBE ITOJICYETa
YHUClIa KCXOOB;

BJIaJICTh OCHOBHBIMHM TTOHS-
TUSMU KOMOMHATOPUKH U
YMETh UX MPUMEHSTH TIPU
pelleHu  3aa4;

UMETh TPeCTaBICHUE 00
OCHOBaXxX TEOPUU BEPOSTHO-
CTel;

UMETH MPEACTABIECHUE O
JTUCKPETHBIX U HEMIPEPHIB-
HBIX CIIy4alHbIX BEJTMYNHAX
U pacmpeeseHusX, O He3a-
BHUCHUMOCTH CITyJailHBIX Be-
JTUYUH;

UMETH MPEACTABIECHUE O
MaTeMaTHYECKOM OXKH1a-
HUH U JUCIIEPCUH CITydau-
HBIX BEJIUYHUH;

UMETH MPEACTABICHUE O
COBMECTHBIX pacmpejesie-
HUSX CITy4YailHBIX BEJINYHH;
MMOHMMATh CYTh 3aKOHA
OOJIBIIIMX YHCEIT U BBIOO-
POYHOTO METO/Ia U3Mepe-
HUSI BEPOSITHOCTEN;

UMETH MPEACTABICHUE O
HOPMAJIBHOM pacIpe/iese-
HUH U IPUMEPax HOpMallb-
HO pacTpe/IeIICHHBIX CITy-
YalHBIX BEJINYUH,

UMETH MPEACTABICHUE O

CMAamuCmuyecKux eunome-
3ax u npoeepke cmamu-
CMU4ecKoll 2unomesnl, 0
cmamucmuxe Kpumepus u
ee yposHe 3HAUUMOCMU,
umMemv npeocmasienue o
CBA3U IMNUPUYECKUX U
meopemuyeckux pacnpede-
JIeHUll;

umems npedcmasienue o
KOOUpPOBAaHUU, 08OUUHOU
3anucu, 080UYHOM Oepege;
61a0emsv OCHOBHbIMU NO-
HAMUAMU meopuu 2paghos
(epagh, sepuuna, pebpo,
cmeneHsb 8epuilbl, Nymb 8
epaghe) u ymems npume-
HAMb UX NPU peueHuy 3a-
oauy;

umemv npedcmasienue o
0epesvsx U ymems npume-
HAMb NpU peuteruy 3a0a4;
611a0emsb NOHAMUEM CB513-
HOCMb U YMemb NPUMEHAMNb
KOMNOHEHMbl CEA3HOCHU
npu pewlenuy 3a0au,
YyMemb 0CyWecmensims ny-
mu no peopam, 06xo0vl pe-
bep u sepuiun epagha;
umMems npeocmasieHue 0o
IUNEPOBOM U 2AMUTLINOHO-
80M NYymiu, UMems npeo-
cmasienue 0 mpyoHOCmu




HblX cumyayusix

KOPPEJSILIY CIy4YailHbIX
BEJIMYMH.

B noeceonesnoti srcuznu u npu
usyueHuu opyaux npeome-
moea:

—  BBIYUCIIATH WM OICHUBATH
BEPOATHOCTH COOBITHIA B
pEATbHOM JKU3HH;

— BBIOMPATH METOJIBI ITOIXO-
JISIIIETO TPE/ICTABICHUS U
00pabOTKH JTAHHBIX

3a0a4u HaAX0HCOeHUs a-
MUTLINOHOBA NYMU;
61a0emb NOHAMUAMU KO-
HeuHble U cYemmbvle MHO-
Jrcecmea u ymems ux npu-
MEHSIMb NPU peuleHul 3a-
oau,

yMenmv NPUMEHSINb Menoo
mamemamuyeckou UHOYK-
yuu;

yMenmv NPUMEHSIMb NPUH-
yun [upuxne npu peuwieHuu
3aday

Texcmoewvie
3a0auu

— Pemate HeCTI0XKHBIE TEK-
CTOBBIE 33/1a4U Pa3HBIX
THIIOB;

— aHaTM3HUPOBAThH YCIOBUE
3aJ1a4u, TIPH HeOOX 01~
MOCTH CTPOUTB IS €€
pelIeHUs MaTeMaTHye-
CKYIO MOJIEJb;

— IIOHMMATh U HUCHOJIB30-
BaTh JJIs PEIICHUS 337291
nHpOopMaImio, MpeaCTaB-
JICHHYIO B BHJIE TEKCTO-
BOI M CHMBOJILHOH 3aITi-
CH, CXeM, TaOJIHII, T1a-
rpamMm, rpaduKoB, pu-
CYHKOB;

— JIEWCTBOBATh IO ajro-
PUTMY, COJEpIKAIIEMYCS
B YCIIOBUH 3a/1a4H;

Pewams 3a0auu pazuvix mu-
no8, 8 MOM yucie 3a0aqu no-
8bIULEHHOU MPYOHOCMIUL,
8bIOUPaMb ONMUMATLHIL Me-
Moo peuwteHus 3a0ayu, pac-
CMAMpPUBas paziuyHvle Memo-
ovl;

cmpoums Mooeb peulenus
3a0a4u, npo8ooums 00Ka3a-
mebHble PACCyHCOeHUs,
pewams 3a0aqu, mpeodoyrowue
nepebopa apuanmos, nposep-
KU YC08Ull, 8b1600pa onmu-
ManbHO20 pe3ynbmama,
AHATUZUPOBAMNb U UHMEPNpe-
MUpPosamsv pe3yibmamul 6
KOHmMeKcme YClo8us 3a0ayl,
8b10UPAMb peuleHus, He npo-
museopeyaujue KOHMeKcmy;,

— Pemarp pa3nble 3agaun no-
BBILIEHHOM TPYAHOCTH;

— aHAJIU3UPOBAThH YCIOBUE
3aJauu, BIOUpATh ONTHU-
MaJIbHBIA METOJI PEUICHHUS
3aJauu, paccMaTpuBas pas-
JMYHBIE METOIBI;

— CTPOMTbH MOJEJIb PELICHUS
3aJa4u, MPOBOAUTH J10Ka3a-
TEJIbHBIE PACCYXACHUS TIPU
peLIeHUH 3aJ]auy;

— pemaTthb 3aa4u, TpeOyo-
urue nepedbopa BapuaHTOB,
NPOBEPKHU yCIOBUH, BEIOOpA
ONITUMAIILHOTO PE3yIbTaTa,;

— aHaJINW3MPOBATh U UHTEp-
NPETHUPOBATDH MOJTYyYCHHBIC
peleHNs B KOHTEKCTe
yCJIOBUS 3a]]aul, BEIOUpATh

Llocmuorcenue pezynoma-
mos paszoena |l




MCIIOJIb30BATh JIOTHYE-
CKHUE pacCyXICHHS MTPH
pEIICHUY 3a/1a4H;
paboTath ¢ U30BITOYHBIMU
YCIIOBHSIMH, BHIOMpAs W3
Bcell mHpOpMAaIuy, JTaH-
HbIC, HEOOXOAMMBIC IS
peIICeHUs 3a1a49H;
OCYIIECTBIISITh HECIIOXK-
HBII 11epe0op BO3ZMOKHBIX
penieHui, BeiOupas us3
HUX ONTHMAJIbHOE 110
KpUTepusM, chopmyIin-
POBAaHHBIM B YCJIOBHH,
aHATM3UPOBATH U UHTEP-
MPETUPOBATH MOJTYICH-
HBIC PEIICHUS] B KOHTEK-
CT€ YCJIOBHS 3a]]a4H, BbI-
OupaTh perieHus, He Ipo-
TUBOpEUAIIHE KOHTEKCTY;
pelaTh 3aaun Ha pacyer
CTOUMOCTH TTOKYTIOK,
YCITyT, MOE3/I0K U T.I1.;
peliaTh HECIOXKHBIE 3a-
Jla4d, CBSI3aHHBIE C JI0JIe-
BBIM yYacCTHEM BO BJajie-
HUM pUpMOH, pennpus-
THUEM, HEIBIXKUMOCTbIO;
peliaTth 3a7a41 Ha Tpo-
CTBIC TIPOIICHTHI (CHCTEMBI
CKUJIOK, KOMHUCCHH) U Ha
BBIYHCIICHHUE CIIOMKHBIX
MPOLIEHTOB B Pa3JIMYHbIX

—  nepesooums npu peuleHuu 3a-
oauu ungopmayuro uz 00HoU
Gopmwl 8 Opyeyro, ucnovsys
npu HeobX0OUMOCIU CXeMbl,
mabauysl, epaguxu, ouazpam-
Mbl;

B nosceonesnoui sxcuznu u npu
usyueHuu opy2ux npeomemos.

—  pewamsv npakmuyecKue 3a0a-
Yy u 3a0ayu u3z opyeux npeo-
Memos

pelieHus1, He MPOTHUBOPE-
Yarue KOHTEKCTY;
TIEPEBOIUTH MPH PEIICHUH
3aa4u UH(pOpMAIHIO U3
OJTHOM (hOPMBI 3aITUCH B
JIPYTYIO, UCTIOJB3Ysl MPU
HEOOXOAUMOCTH CXEMEIL,
TaOMuUIBL, TpaduKH, qUa-
TpaMMBEI.

B noeceonesnoii srcuznu u npu

usyueHuu opyaux npeome-
moea:

penaTh MPaKTUIECKUE 3a-
74y ¥ 337a4d U3 APYTUX
IPEeIMETOB




cXeMax BKJIaJIOB, Kpeau-
TOB U UMOTEK;

— peuath NpakTUYEeCKue
3a1a4u, TpeOyroIne uc-
M0JIb30BAHUS OTpHUIIA-
TEJbHBIX YMCEJL: Ha OlIpe-
JIeJIEHHUEe TeMIIepaTyphl,
Ha OIpENIETICHUE MOJIOXKE-
HUS Ha BpEMEHHOU ocu
(1o HaIIe# 3pBI U MMOCIeE),
HAa JIBIDKEHUE JICHEKHBIX
cpencts (Tpu-
X0JI/pacxof), Ha ompee-
JIEHWE TITyOWHBI/BBICOTHI
U T.IL;

—  HCNOJb30BaTh MOHSATHE
MaciiTada s HaXxox/ie-
HUS PACCTOSIHUM U UTNH
Ha KapTax, IaHax MecT-
HOCTH, TJIaHAX MOMeEIlle-
HUU, BBIKPOMKaX, IpU pa-
00Te Ha KOMIIBIOTEPE U
T.IL

B nosceonesnoui orcuznu u
npu U3yyeHuu opyeux
npeomemos:

— peuiath HECJIOXKHBIE
IIPaKTHYECKHE 3a/1a4H,
BO3HHUKAIOIIINE B CUTYa-
[USX TOBCEAHEBHOM
KU3HU

T'eomempus

— OmnepupoBatb Ha 6a30BOM
YPOBHE MOHATUSIMU: TOU-

Onepupoeamb NOHAMUAMU.
moukKa, npAamasl, niloCKoCcms 6

BJ'IaI[eTB TCOMETPUICCKUMU
TOHATHUAMU IIPU PCUHICHUN

Hmemwb npedcmasnenue 06
AKCUOMAMUYECKOM MeMmo-




Ka, IpsAMasi, IIO0CKOCTh B
IIPOCTPAHCTBE, Napaj-
JIEJIBHOCTD U NEPICHIN-
KYJISIPHOCTb IPSIMBIX U
IUIOCKOCTEH;
pacrno3HaBaTh OCHOBHbIE
BU/Ibl MHOTOTPaHHUKOB
(mpu3Ma, nupamMuia,
IIPSAMOYTOJIBHBIN ITapa-
nenenunesn, Kyo);
n300pakaTh U3ydyaeMble
(buUryps1 oOT pyKu u ¢
IIPUMEHEHHUEM IIPOCTHIX
YepTEKHBIX HHCTPYMEH-
TOB;

Jienath (BBIHOCHBIE)
IUIOCKHE YEPTEKH U3 PU-
CYHKOB IIPOCTBIX 00BEM-
HBIX (pUTYp: BUJ CBEPXY,
cOOKy, CHU3Y;

W3BJIEKATh UH(OPMAIIHIO
O MIPOCTPAHCTBEHHBIX
reoMeTpruecKux ury-
pax, IpeICTaBJICHHYIO Ha
4epTeKax U pUCYHKAX;
IIpUMEHATH Teopemy [1u-
(aropa npu BbIYUCICHUU
AJIEMEHTOB CTEPEOMETPH-
yeckux (uryp;

HaXOOUTh 00BEMEL 1
IIJIOIIA Y IOBEPXHOCTEN
MPOCTEUIIINX MHOTOTPaH-
HUKOB C IPUMEHEHUEM

npocmpancmee, napaiieib-
HOCMb U NEPNEeHOUKYIAPHOCb
NPAMBIX U HIOCKOCMel;
npUMeHsIMb OJisl PEUeHUsl 3a-
oau eeomempuyeckue gaxkmet,
eciu yCio6ust NPUMEHEHUs. 3a-
O0amvl 8 A8HOU hopme;
peuiams 3a0a4u Ha Haxoxcoe-
HUE 2e0MEeMPUYECKUX GETUUUH
no 0bpaszyam unu aneopum-
mam;

oenams (8bIHOCHbBIE) NIOCKUE
yepmesicu U3 pUCyHKo8 oovem-
HbIX hucyp, 6 mom uucie pu-
cosamu U0 ceepxy, cOOKY,
CMpOUmbs ceuenus MHO202PaH-
HUKO8;

u381€Kamb, UHMEPNPEMUPO-
8amv U NPeobpa30B8vLIBAMb UH-
Gopmayuro o ceomempuyecKux
Queypax, npedcmasnenHyro Ha
uepmesncax;

NPUMEHSMb 2e0MEeMPUUECKUE
Gaxmol 014 pewenus 3a0ay, 6
MOM Yucie npeonoaazaruux
HeCKOJIbKO Wa208 peueHuUsl;
ONUCHIBAMb 83AUMHOE PACNO-
JIOJICEHUE NPAMBIX U NIOCKO-
cmetl 8 npocmpancmee;
Gopmynuposams ceoticmea u
npUsHaKu gueyp;

00KA3bI8AMb 2e0MempuiecKue

3aJa4 ¥ NPOBEJCHNU MaTe-
MAaTHYECKUX PACCYKICHUN;
CaMOCTOSITENILHO (POpMYJIH-
pOBaTh ONPEIEIIEHUS I'€0-
MeTpu4ecKux (puryp, BbI-
JIBUTATh TUIIOTE3bI O HOBBIX
CBOMCTBAax M MPHU3HAKAX
reoMeTpuueckux puryp u
000CHOBBIBATh WX OINPO-
BepraTh ux, 000011aTh WIN
KOHKPETU3UPOBATh PE3YJib-
TaThl Ha HOBBIX KJIaccax
¢buryp, NpoBOAUTH B HE-
CJIOKHBIX CITy4asiX Kilaccu-
¢bukamyro Guryp mno pas-
JUYHBIM OCHOBAHUSM;
UCCIIEIOBATh YEPTEXKH,
BKJItOUasi KomOuHauuu ¢u-
I'yp, U3BJ€KaTh, HHTEPIIpE-
TUPOBATh U NPeoOpa30OBbI-
BaTh MH(pOPMAIIHIO, IPE-
CTaBJICHHYIO Ha YyepTexkax;
pelaTh 3a1a4u TeOMETpH-
YECKOr'0 COACpKaHMs, B
TOM YHCJIE€ B CUTYallUsX,
KOTI'JIa QJITOPUTM PELICHUSI
HE cJIelyeT SIBHO U3 yCIIOo-
BUS1, BBINOJHITH HEOOXO-
JMMBbIe [T peLIeHus 3aa-
YH JIONOJHUTENbHBIE 110-
CTPOEHHUS, UCCIIEI0BATh
BO3MOXHOCTb TPUMEHEHHSI
TeopeM u popMyI IS pe-

oe;

61a0emb NOHAMUeM 2eo-
MempuuecKkue mecma mo-
YeK 8 NPOCMPaHCcmee u
yMenmb NPUMEHIMb Ux OJisl
peutenus 3a0ay;

yMemb npuMeHsImy OJisl pe-
wenus 3a0ay ceolicmea
NIOCKUX U O8YSPAHHBIX Y-
J108, MpexepanHo2o yaia,
meopembl KOCUHYCO8 U CU-
HYCO8 0I5l MPEXSPAHHO20
yena;

e1adems NOHAMuUeM nep-
HEeHOUKYVISAPHOE CeyeHue
npUMbL U YMemb npume-
HAMb €20 NPu peuenuu 3d-
oau,

umems npeocmasienue o
080UCMBEHHOCMU NPABUTb-
HbIX MHO202PAHHUKOG;
61a0emb NOHAMUSIMU YeH-
MpanrbHoe U NapaiieibHoe
NPOEKMuposanue u npume-
HAMb UX NPU NOCMPOCHUU
CeueHUll MHO202PAHHUKO8
MemoooM NPOeKyul;
umems npeocmasienue o
paseepmke MHO20CPAHHUKA
U Kpamuaiuiem nymu Ha
HOBEPXHOCU MHO202PAH-~
HUKA,

umMems npeocmasiienue o




(opmyu;

pacno3HaBaTb OCHOBHBIE
BU/IBI TEJ BpalieHus (Ko-
HYC, UMJIMHID, cdepa u
map);

HaXOAUTh 00BEMBI U
IJIOIIA I TOBEPXHOCTEN
IIPOCTEUIINX MHOTOTPaH-
HUKOB U T€JI BPAICHUS C
pUMEHEHUEM (OPMYIL.

B noeceonesnou scusnu u

npu U3yueHuu Opyaux
npeomemos:

COOTHOCHUTH a0CTPaKTHBIC
TeOMETPUUYECKUE TTOHSTUS
1 (haKThI C peTbHBIMH
JKU3HEHHBIMH 00bEKTaMH
U CUTYalUsIMU;
UCIIONIb30BaTh CBOMCTBA
MIPOCTPAHCTBEHHBIX T€O0-
MeTpUYECKUX GUryp s
pEIIeHUs TUTIOBBIX 3a/1a4
MPAKTHUYECKOTO COJIeprKa-
HUS;

COOTHOCHTH TIIOIIA/IN TIO-
BEPXHOCTEH TN OMHA-
KOBOM (hOPMBI Pa3ITMIHO-
ro pa3mepa;

COOTHOCUTBH OOBEMBI CO-
CYJIOB OJMHAKOBOH (hop-
MBI Pa3JIMYHOTO pa3Mepa;
olleHHBaTh (OpMy mpa-

VMBEPHCOeHUs,

—  grademv CMaHOApmMHOLL K1ac-
cughuxayueil nNPOCmMpanHcmeeH-
HbIX pueyp (nupamuosl, npu3s-
Mbl, napanieienuneobl);

—  Haxoo0ums 0OvLEMbL U NIOUAOU
no8epxXHoCmel eomempuye-
CKUX meJjl ¢ NpUMeHeHuem
dopmyn;

—  GBIYUCTAMb PACCMOANHUA U Y-
JIbl 8 NPOCMPAHCIEBE.

B nosceomnesnoti sorcuznu u npu
U3yYeHUU Opyeux npeomemos.

—  UCNOb308aMb CEOUCMBA 2€0-
Mempuyeckux gueyp 01s pe-
wenusl 3a0ay NPaKmu4eckKo2o
xapaxmepa u 3a0ay u3 opyeux
obnacmeiti 3HaHUtl

HICHUS 33]1aY;
yMeTb (POpPMYIHPOBATH U
JOKa3bpIBaTh reOMeTpHye-
CKHE YTBEP)KJICHUS;
BJIa/IETh NOHATHUAMH CTeE-
peoOMEeTpHH: MpU3Ma, na-
palienenunea, nupamMmuia,
TETpa’ap;

UMETh MIPEACTABICHUS 00
aKCHOMax CTEPEOMETPUU U
CIIEICTBUSIX U3 HUX U YMETh
IPUMEHATD UX IIPU pelie-
HUM 33/1a4;

YMETb CTPOUTH CEUEHUS
MHOTOTPaHHHUKOB C UCIOJIb-
30BaHUEM PA3JIUYHBIX Me-
TOJIOB, B TOM YHCJIE U M€-
TOJ1a CJIEJIOB;

UMEThH MPEACTABICHUE O
CKPEIMBAIOIINXCS PSAMBIX
B IIPOCTPAHCTBE U YMETh
HaXOAMTb YTOJI U PACCTOS-
HUE MEXIY HUMU;
MIPUMEHSTH TEOPEMBI O Ma-
paJIENbHOCTH MPSAMBIX U
IIJIOCKOCTEN B TPOCTpaH-
CTBE MPU PELIECHUH 3a4a4;
YMETb IPUMEHSTH Mapa-
JIEJIBHOE NPOEKTUPOBAHUE
JUIsl U300paxkeHust Guryp;
YMETb IPUMEHSTH MEepIeH-
JUKYIISIPHOCTHU IIPSIMOH U

KOHUYECKUX CeYeHUsIX,
umemv npedcmasienue o
Kacarowuxcs cgepax u
KOMOUHAYUU mes 8pauyeHus.
U ymems NPUMEHsAMb Ux
npu pewenuy 3a0a4,
APUMEHAMb NPU PeUeHUU
3adau ¢hopmyny paccmos-
HUSL OM MOYKU OO0 NILOCKO-
cmu;

611a0embsb paA3HbLIMU CHOCO-
bamu 3a0aHus NPAMoU
VPABHEHUAMU U YMemb
APUMEHAMb NPU PeUeHUU
3a0ay,

NPUMEHSIMb NPU PEULeHUU
3a0ay u 0okazamenbcmee
meopem 8eKMOPHbIIL MEMoo
U Memoo KoopouHam,
umMems npeocmasieHue 0o
axkcuomax obvema, npume-
HAMb popmynvl 06veMos
NPAMOY20IbHO20 napaJie-
Jlenuneoa, npu3mbvl U NUpPa-
MUObL, mempa’opa npu
peuieHuu 3a0au,
npUMeHAMb meopemvl 00
OMHOULEHUAX 0OBbEMOB NpU
peuieHuu 3a0a4,
NPUMEHAMb UHmMe2pa sl
8bIUUCTICHUSI 00bEMO8 U NO-
8epxHocmeti mei gpauje-
HUS, 8bIYUCTEHUSL NIIOWAOU




BIWJIBHOTO MHOTOTpaHHU-
Ka I10CJI€ CIIUJIOB, CPE30B
U T.11. (OTIpeNeNsiTh KO-
4eCTBO BEPILUH, pedep u
rpaHeil MoJy4eHHBIX
MHOTOTPaHHHUKOB)

IJIOCKOCTH MPU PEIIEHUN
3a/1a4;

BJIAJICTh OHATUSAMU OPTO-
TOHAJIBHOE IIPOEKTUPOBA-
HHE, HAKJIOHHBIE U UX IIPO-
€KLIMH, YMETb IIPUMEHATD
TEOPEMY O TPEX NEPIEHIN-
KyJisipax IIpU PEILICHUH 3a-
nad;

BIIJICTh MIOHATHUIMU pac-
CTOsIHME MeXy hurypamu
B [IPOCTPAHCTBE, OOIIMIA
NEPIEHIUKYIISAP IBYX
CKPELIMBAOIINXCS MPSAMBIX
Y YMETb IPUMEHATD UX IIPU
peleHny 3a1ay;

BJIA/ICTh IOHATHEM yTOJI
MEKy NPSMOU U IIIOCKO-
CTBIO U YMETh IIPUMEHSATH
€ro IpH pEeLICHUH 3a/1a4;
BJIQJIETh TIOHATUAMU JBY-
TPAHHBIN YTOJI, YTOJ MEXIY
IIJIOCKOCTSIMU, TIEPIICHIH-
KYJISIPHBIE IIJIOCKOCTH U
YMETb IPUMEHSTH UX IpU
pEILICHNN 3a/]a4;

BJIA/IETh NIOHATUSAMH IIPU3-
Ma, apajIeNenunes u
IIPUMEHATH CBOMCTBA Ia-
pajuienenuIesa npyu penie-
HUM 3a/1a4;

BJIAJICTh IIOHATUEM IIPSIMO-
YTOJIbHBIN ITApaJUICIICIIHAIIE T

cghepuueckozo nosca u
06vema waposoo clos;
umems npeocmasnenue o
0BUIICEHUSX 8 NPOCNPAH-
cmee: napanieibHoM nepe-
HOCe, CUMMempUuU OMHo-
CUMENbHO NJIOCKOCMU,
YEHMPANbHOU CUMMEMPUU,
nogopome OMHOCUMENbHO
NPAMOU, BUHMOBOU CUM-
Mempuu, ymems npume-
HAMb UX NPU peleHuu 3a-
oau;

umems npeocmasnenue o
NI0UWAOU OPMOSOHATILHOU
npoexyuu,

umems npeocmasienue o
mpexepaHHoM U MHO20-
2DAHHOM Yelle U NPUMEHMb
CBOLICMBA NIOCKUX Y2108
MHO202PAHHO20 yela npu
peuieHuu 3a0a4,

umemv npeocmaegieHus o
npeobpazosanuu no0oousl,
2omomemuu u ymems npu-
MEHAMb UX Npu peuieHuu
3a0au,

yMemy peuams 3a0adu Ha
NIIOCKOCIU MEeMOoOamu
cmepeomempuu,;

yMemov npuMeHAms hopmy-
JIbl 06beM08 npu peutenun
3a0au




Y IPUMEHSATH €ro IpHU pe-
LICHUU 33]1a4;

BJIQJICTh TIOHATUSIMU TTHPa-
MHU/J1a, BUJbI TUPAMHUI, FJI€-
MEHTHI IPABUIILHOM MHpa-
MUl U YMETh IPUMEHSATh
WX TIPU PEIICHUH 3a71aY;
UMEThH MPEACTABICHUE O
Teopeme Diiepa, MpaBUilb-
HBIX MHOTOI'PAHHHUKAX;
BJIa/IETh NOHATHUEM IUIOLIA-
JI1 IOBEPXHOCTEN MHOTO-
TPaHHUKOB U YMETh IPHU-
MEHSTh €0 MPU PEIICHUN
3azad;

BJIAJIETh MOHSATHUSIMU TeJa
BpaleHus (UIUHAP, KO-
HyC, map u cdepa), ux ce-
YEHUSI U YMETh IPUMEHSTh
WX TIPU PEIICHUH 3a71aY;
BJIa/IETh OHATHUAMHU Kaca-
TEJIbHBIC MPAMbIE U TIJI0C-
KOCTH U YMETb MIPUMEHSITh
W3 MPU PEIICHUH 3a7aY;
HMMETh NPEJCTaBICHUS O
BITMCAHHBIX M ONTUCAHHBIX
cdepax U yMeTh IPUMECHSATh
UX [IpH pEICHUH 33]1aY;
BJIQ/IETh IOHATUAMHU 00BEM,
00bEeMBI MHOTOTPAaHHHKOB,
TEJ BpallleHUsI U TIpUMe-
HATH UX TIPH PEUICHUU 3a-
Aadg,




— WMETb MPEJICTABICHHUE O
pa3BepTKe IMUIUHAPA U KO-
Hyca, TUIOIIaIX MIOBEPXHO-
CTH LIUJIMH/PA U KOHYCAa,
YMETh MPUMEHSTH UX TPH
pelleHuy 3a7a4;

— WMETb MPEJICTABICHHE O
TUTOIAIN CEephl U YMETh
IPUMEHATH €ro IpHU pelie-
HUU 33]1a4;

— yYMEeTh peuaTh 3a/1a4u Ha
KOMOMHAIIMH MHOTOTpaH-
HUKOB U TeJl BpallleHus;

— HMETb MpeICTaBICHHE O
mo06uK B MPOCTPAHCTBE U
YMETh PeIIaTh 33Jja4u Ha
OTHOIIIEHHE 00BEMOB U
IJTOIIaZeN TOBEPXHOCTEN
Mo00HBIX uryp.

B nosceomnesnoti srcuznu u npu
uzyueHuu opyaux npeome-
moe:

— COCTaBJISITh C UCIOJB30Ba-
HHEM CBOWCTB T'€OMETPHUYE-
CKUX QUryp MmaTemaTHye-
CKHME€ MOJIEIH JIJIsl PEIICHUS
3a/1a4 MPaKTUYECKOro Xa-
paKTepa v 3a/1a4y U3 CMEX-
HBIX JUCUUIUINH, UCCIIEI0-
BaThb MOJYYEHHBIE MOJIEITH
U UHTEPIPETUPOBATH pe-
3yJIbTaT

Bexkmopot u

OmnepupoBath Ha 06230BOM

Onepuposams noHAMUAMU Oe-

- BJ'IaI[eTB ITOHATUSAMHU BCK-

— Jlocmuoicenue pezynoma-




Koopouna- YPOBHE MOHATHEM JIeKap- Kapmoevl KOOPOUHAmbl 8 Npo- TOPBI U UX KOOPAVHATHI; moeg pazoena ll;
mul 6 npo- TOBBI KOOPJIMHATHI B MPO- cmpancmee, 8eKmop, Mooyib YMETb BBITIOJIHATH OTepa- —  Haxooumwv 00vem napaiie-
cmpancmee CTPaHCTBE; 8eKmMopa, pagencmeo 6eKmo- MU HaJl BEKTOPAMH, Jenuneda u mempasopa,
HAaXOJIUTh KOOPJAUHATHI P08, KOOPOUHAmMbvl 6eKMopa, MICIIONIb30BATh CKAIAPHOE 3a0aHHBIX KOOPOUHAMAMU
BEpIINH KyOa U MpsSMO- Y2011 MeXNCOY 6EKMOPAMU, CKA- IIPOU3BECHNE BEKTOPOB CB0UX 6EPULUH,
Yr'OJIBHOTI'O IapaJljICICIIN- JUIpHOE npouaeedeHue B8EKMo- IIpU pelICHUHU 3aa4, —  3a0a8amv npsamyIo 6 npo-
nena P08, KOJIUHEeapHbvle 8eKmMopbl, IIPUMEHSTh ypaBHEHHE cmparncmee;
HAX00UMb PACCMOAHUE MENHCOY TUTOCKOCTH, (hopMyITy pac- —  HaxoO0umv paccmosHue om
08YMsL MOUKAMU, CYMMY 6€K- CTOSIHUS MEXAY TOYKaAMHU, MOYKU 00 NAOCKOCHIU 8 CU-
MOpo8 U NPOU3EeOeHUe BeKMO- ypaBHeHUe cepbl Ipu pe- cmeme KoopouHam,
Pa HA HUCTO, Y2OT MeICOY LICHUY 3a/1a4; —  HAaxooumv paccmosiHue
BEKMOpAMU, CKAIAPHOE NPOU3- IMPUMEHSATH BEKTOPHI U Me- MedACOY CKPeugUuBarouUMUCS
6edenue, packiadbieams 6ex- TOJ KOOPAUHAT B IIPO- NPAMbIMU, 3Ad0AHHBIMU 8
Mop no 08YM HEKOIIUHEAPHbIM CTPAHCTBE IIPU PEILICHUU cucmeme KOOpoOuHam
gexmopam, 3a1a4
3a0aeams NIOCKOCMb YpagHe-
HUueM 8 0eKapmosoll cucmeme
KOOpOUHam;
peuwiams npocmetniuiue 3a0ayu
86e0eHUeM 8eKMOPHO20 basuca
Hcmopus OnuceiBaTh OT/EIbHBIE IIpeocmasname éxnaod evioa- Nmets npencrasienue o Llocmuoicenue pezyromamog
Mamemamu- BbIIAOIIIKECS pe3yJsIbTa- IOUUXCSL MAEMAMUKO8 8 pa3- BKJIAJI€ BBIJAIOIIUXCS Ma- pasoena |l
Ku Tbl, IOJyYEHHBIE B X0JI€ sUmMuUe MAMemMamuKy U UHbLX TEMAaTUKOB B Pa3BUTHE

pa3BUTUSA MAaTEMaTHKU
KaK HayKH;

3HATh IPUMEPBI MaTeEMa-
TUYECKUX OTKPBITUNA U UX
aBTOPOB B CBSI3U C OTEYE-
CTBEHHOH U BCEMHUPHOMN
HCTOpPHUEH;

IIOHMMATb POJIb MaTEMa-
TUKH B pazButuu Poccun

HayuyHulx obaacmetl;
NOHUMAMb POJib MAMEMAMUKU
6 passumuu Poccuu

HayKH;
[IOHUMAaTh POJIb MAaTEMATHU-
KM B pa3Butuu Poccun




Memoown
mamemamu-
Ku

[IpuMeHATh N3BECTHBIE
METO/IbI IIPU PELICHUH
CTaHAAPTHBIX MaTeMaTH-
YECKUX 3a/1a4;

3aMedaTh U XapaKTepu3o-
BaTh MaTEMaTU4ECKHUE 3a-
KOHOMEpPHOCTH B OKpY-
JKAIOLIEH JEeHCTBUTEIILHO-
CTH;

IIPUBOJIUTH IPUMEPHI Ma-
TEMaTHYECKHUX 3aKOHO-
MEpHOCTEN B IIPUPOJE, B
TOM YHCJIE XapaKTEepU3y-
IOIIUX KPacoTy U COBEp-
LICHCTBO OKPY’KAIOILErO
MHpa U IPOU3BEACHUI
UCKYCCTBa

Hcnonvzoseamov ochosHbie Me-
Mo0bl 00KA3amenbCmada, npo-
6800UMb 0OKA3AMENbCMEBO U
BbINOIHSAMb ONPOBEPIICEHUE,
NPUMEHAMb OCHOBHbBLE MeMmo-
Obl peuieHus mamemamuye-
CKUX 3a0ay;

HA OCHO8E MAMEMAMUYECKUX
3aKOHOMEpPHOCMmell 8 NPUPoOe
Xapaxkmepuzoeams Kpacomy u
COBEPUIEHCINBO OKPYICAIOUE20
MUpa u npouszeedeHull UCKyc-
cmea,

npUMeHsImb npocmeriuiue npo-
2pamMMHble CpedCcmea U 3JeK-
MPOHHO-KOMMYHUKAYUOHHbIE
cucmemvl Npu peueHuy ma-
memMamu4ecKkux 3a0ay

Hcmonp3o0BaTh OCHOBHBIC
METOAbI JOKA3aTeIhCTBA,
MPOBOJAUTH 10KA3aTEIBCTBO
Y BBINOJIHATH OIIPOBEPIKE-
HUE;

MIPUMEHATH OCHOBHBIE Me-
TOMBI PEIICHUS MaTEMaTH-
YeCKHX 3aJ1ady;

Ha OCHOBE MaTeMaTHYCCKUX
3aKOHOMEPHOCTEN B MPUPO-
JIe XapaKTepu30BaTh Kpaco-
TY U COBEPLLIEHCTBO OKPY-
JKaIOIIer0 MUPA U MPOU3BE-
JIEHUI UCKYCCTBA;
IIPUMEHATH [TPOCTEHIINE
MIPOTPaMMHEBIE CPEICTBA
3JIEKTPOHHO-
KOMMYHUKAITMOHHBIE CH-
CTEMBI IIPU PEIICHUN MaTe-
MaTHYECKUX 3a7a4;
MOJIb30BATHCA MPUKJIIATHBI-
MU TIporpaMMaMu U Mpo-
rpaMMaMi CUMBOJIbHBIX
BEIUMCIICHUH I UCCIIENO-
BaHWUS MaTeMaTHYECKHUX
00BEKTOB

—  Hocmuoicenue pesynoma-
moeg pazoena ll;

—  npumeHamb mMamemamue-
CKUe 3HaAHUs K UCC1edo8a-
HUIO OKPYACAIOUE20 MUpa
(moodenuposanue gusuue-
CKUX Npoyeccos, 3a0ayu
9KOHOMUKU)




COLAEPKXAHHUE CPEJHEI'O OBIIEI'O ObPA30OBAHNA 110
YUEBHOMY ITPEJIMETY

Ba3oBblii ypoBeHb

Kommnencupyromas 6azoBasi nporpaMmma

Aure0pa m Ha4yaJla MaTeMaTH4Y€CKOI0 aHAJIN3a

HatypanbHble uncna, 3anuce, pa3psaHble ciaraemble, apudmerndyeckue neicteus. Yucna u ae-
CATUYHASA CUCTEMA cuucieHns. HaTypasbHble uncna, 1eIMMOoCTb, IPU3HAKU ACIMMOCTH Ha 2, 3,
4,5,9, 10. Paznoxenue yncna Ha MHOXHUTETH. OctaTku. Perenne apudmMeTnueckux 3aaad
IIPAKTHYECKOTO COJIEPIKAHNUS.

[esbre yncna. MoayJsib 4ynciia v €ero CBOMCTBA.

Yactu u nonu. Jpobu u neiictus ¢ apoosmu. OkpyrieHue, npubiamwkenue. Perenue npaktuye-
CKMX 33/1a4 Ha IPUKUIKY U OLICHKY.

ITpouenTsl. Pemenne 3aa4 NpakTHYECKOTO COAEP>KAHUS HAa YACTU U MPOLEHTHI. CTENEHb ¢
HaTypaJIbHBIM M LIeJIbIM NoKa3aTesneM. CBolicTBa creneHell. CTaHAapTHBIN BU YUCIIA.
Anrebpanueckue BbIpaXKeHUs. 3HaUEHUE aIreOpandyecKoro BhIpaKeHuUs.

KBanpatsslit kopeHb. M300paxkeHne yncia Ha yuciIoBoil npsmoil. [IpubnmxeHHoe 3HaueHne
MPPALMOHATIbHBIX YHCE.

Ilonusamue muozounena. Paznodcenue muozounena na muodcumenu, Y paBHEHHE, KOPEHb ypaBHe-
Hus. JInHelHble, KBapaTHbIE YPABHEHUSI U CUCTEMBI JIMHEWHBIX YPaBHEHUM.

Pemenue mpocreiux 3a1a4 Ha IBUKEHHUE, COBMECTHYIO paboTy, MpolieHThl. YucinoBsie Hepa-
BEHCTBA U UX CBOMCTBA. JINHENHbIE HEPABEHCTBA C OJTHOM NIEPEMEHHON U UX cUCTEMBI. Huco-
BbI€ IPOMEXYTKU. OOBeTMHEHHUE U TIEPEeCceUeHNEe TPOMEKYTKOB.

3aBUCUMOCTh BEJTUYMH, (DYHKIHMS, apryMEHT U 3HaUeHUE, OCHOBHBIE CBOMCTBA (pyHKIMA. ['pa-
¢uk pynkuuu. Jluneitnas pynkuus. Ee rpaduk. YriaoBoi kodpduuueHT npsamMoil.
Keaopamuunas ¢pynxyus. I paguk u ceoticmea keadpamuunou yHkyuu. epagux gyuxyuu

y= \K I'paghux ¢pynkyuu y = ; .
Hynu ¢pyHKImmM, NpoMeKyTKH 3HaKOIOCTOSIHCTBA, MOHOTOHHOCTD (BO3pacTaHUE UM YObIBAHUE)
Ha YUCI0BOM npoMexyTke. Hanbonbuiee u HauMensblee 3Hauenue Gynkun. Ilepuonuueckue
(GYHKIIMY U HAUMEHBIIUH IEPUOJ.

I'pangycHas mepa yrna. Tpuronomerpuueckas oKpykHocTb. OnpesiesieHne CUHyca, KOCUHYca,
TaHT'€HCa IPOU3BOJIBHOIO yria. OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO. 3HAUEHUS TPUTO-
HoMmeTpuuecknx ¢ynkimit s yrimos 0°, 30°, 45°, 60°, 90°, 180°, 270°.

I'papuxu mpueonomempuueckux ynxyuii 'y =C0SX,y =SsinX,y =tgx.

Pemenue nmpocTednx TPUrOHOMETPUYECKUX YPABHEHUN C IIOMOLIBIO TPUTOHOMETPUYECKOMN
OKPY’KHOCTH.

Tlonamue cmenenu c delicmeumenvubim nokazamenem. Ilpocteiiiine nokasareibHble ypaBHEHUS
u HepaBeHcTBa. [lokazaTenpHas GyHKIMS U €€ rpaduK.

Jlorapudm umcna, oOCHOBHbIE CBoHcTBa jorapudma. [lecaruunsiii sorapudm. [Ipocreiinme mno-
rapudMuyeckre ypaBHEeHUs U HepaBeHCTBa. Jlorapupmuueckas QyHKIMs U ee rpaduk.
[Tonsitue crenennoi pyHkuuu u ee rpaguk. [Ipocreiine nppaoHaabHble YpaBHEHUS.
Kacarenbnas k rpaguky @ynkunu. I[lonstre npons3BogHoN (yHKIMU B TOUKE KaK TAaHI'€HC yTia
HaKJIOHA KacaTellbHOW. ['eoMeTprudeckuii U pu3nuecKuii cMbICi TPOU3BOIHOM. /IpoussooHnuie
MHO20YJIEHOS.

Touku sKcTpeMyma (MakCUMyMa U MUHUMYMA). Mccredoganue d1emMeHmapHulx (yHKyull Ha
MOYKU IKCMPEMYMa ¢ NOMOWbIO npou3eoonou. Haenaonas unmepnpemayus.

Tlonamue nepsoodpaznoii pynxyuu. Qusuueckuii cmvici nepsoodopasnoi. Illonamue 06 unme-
apane Kaxk niowaou noo epagpukom QyHKyuu.



I'eomeTpust

®urypsl Ha INIOCKOCTH U B IpocTpaHcTBe. J[nuHa u miomazs. [lepumerps! u miomanu Guryp.
[TapanienbHOCTh U NEPIEHIUKYISIPHOCTD MPSIMBIX U IJIOCKOCTEH.

TpeyronbHuKU. Buibl TpeyrojibHUKOB: OCTPOYIOJIbHBIE, TYIIOYTOJIbHBIE, IPSIMOYTONIbHbIE. KaTeT
npotuB yria B 30 rpagycoB. BHemHuii yrosn TpeyroiabHHKa.

buccektpuca, MequaHa U BbICOTA TPEYTOJIbHUKA. PaBEHCTBO TPEYrOJIILHUKOB.

Pemenue 3aa4 Ha kieTdatoit Oymare.

PaBHOOeIpeHHBIH TPEYroJbHUK, PABHOCTOPOHHUM TpeyroipHUK. CBOWCTBA paBHOOEIPEHHOTO
TPEYTOJIbHUKA.

CooTHOIIEHNS MEXly CTOPOHAMU U YIJIaMU B IIPSMOYTOJIBHOM TPEYroJIbHUKE. TpUroHoMeTpu-
yeckue (QyHKIMH YIJIOB B IPSAMOYTrojibHOM TpeyroiasHuke. Teopema [ludaropa. [lpumenenue
TEOPEM CUHYCOB U KOCHHYCOB.

YeTbIpexyroJpHUKU: NapajuiesorpaMm, poMO, IpSIMOYToJIbHUK, KBaJIpaT, Tpareluus U X CBOM-
ctBa. CpeHss JIMHUS TPEYTOJIbHUKA U TPANCLIUH.

Buinyxnvle u nesvinykivie ¢oucypui. llepumerp MHOTOYyrONIbHUKA. [IpaBUIIbHBII MHOTOYTOJIbHUK.
VYTI1bl Ha IJIOCKOCTH U B IPOCTPAHCTBE. BepTHKanbHbIE M CMEKHBIE YTJIBL.

CyMMa BHYTPEHHHX YTJIOB TPEYTOJIbHUKA U YEThIPEX YT OJIbHHKA.

CooTHoOIIEHNS B KBaIpaTe U PaBHOCTOPOHHEM TPEYTOJIbHUKE.

Jlnaronaim MHOTOyroJbHHKA.

[TonoGHBIE TPEYTONBHUKY B IPOCTEHIINX CIydasiX.

®opMyiibl IUIOIIAAM IPSIMOYTOIbHUKA, TPEYTOJIbHHUKA, pOMOAa, Tpanenuu.

OkpyxHOCTb U KpyT. Paanyc u quamerp. [{muHa okpy»XHOCTH | miomiaab kpyra. Yucno . Bniu-
CaHHBIN YroJl, B YaCTHOCTH YIOJ, ONIMparoIuiicsa Ha quamerp. KacarenapHas K OKpy»KHOCTH U €e
CBOICTBO.

Ky6. CooTHomieHus B kyoe.

Terpasap, npaBUIBHBIN TETPASIP.

IIpaBunbpHas nupamua u npusMma. Ipsamas npusma.

H306pasicenue HekOMOpbIX MHO202PAHHUKOB HA NIOCKOCHIU.

[IpsmoyroneHbIi napamenenunen. 7eopema Ilugazopa 6 npocmpancmae.

3aaun Ha BBIUMCIIEHUE PACCTOSIHUIN B IPOCTPAHCTBE € OMOIIbI0 TeopeMsl [Tudaropa.
Paszeepmra npsaimoyzonvno2o napannenrenuneoa.

Konyc, nununap, map u chepa.

Ilpoexyuu ¢ueyp na nnockocmo. Hzobpasxcenue yununopa, KoHyca u cghepol Ha nioOCKOCMu.
Ilonamue 06 o6vemax men. Vicnonb3oBaHUE AT pEIIEHU 3a/1a4 HAa HAXO0XK/IEHUE FreoMeTpuye-
CKUX BEJIMYMH QopMys 00beMa MPU3MBbI, HWIHH]IPA, TUPAMU/JIbI, KOHYCA, I1apa.

THouamue o nooodbuu na nirockocmu u 8 npocmpancmee. OTHOIICHUE TUIOMIAIEH 1 00bEMOB TI0-
JOOHBIX GUryp.

BepositHoCTh M cTaTucTHKA. JIOrHKa 1 KOMOMHATOPHUKA

Jloruka. BepHble u HeBepHbIe yTBepxkaAeHus. Crneacreue. Konmpnpumep.

Mmnoowcecmso. TlepeGop BapuaHTOB.

Tabnuupl. CTonbyaTbie U KPYrOBbI€ JHArPAMMBI.

Yucnossie Habopbl. CpenHee apudmMeTnyeckoe, MeiMaHa, Hauboblllee 1 HaMMEHbIIee 3Haue-
HUsL. [Ipumepol usMeHUUBbIX GETUUUH.

YacroTa 1 BepoaTHOCTb coObITHS. CitydaiiHblil BEIOOp. BeIuncienne BepoITHOCTEH COOBITHI B
OTIBITAaX C PABHOBO3MOYKHBIMH AJIEMEHTAPHBIMHU COOBITHSIMHU.

He3zasucumvle cobvimus. Dopmyna cnodxceHus: 6eposamHocmeil.

IIpumepul cryuaiinvix eenuuun. Pasnomepnoe pacnpeoenenue. Ilpumepsr Hopmanvro2o pacnpe-
Oenenust 6 npupooe. [lousmue o 3axone 6OILUUX HUCEIL.



OcHoBHas 0a30Basi nporpaMmma

Aure0pa m HavaJIa aHAJIN3a

[ToBTOpeHue. Pemenne 3a1a4 ¢ UCMOIL30BAHUEM CBOMCTB YHCENT U CUCTEM CUHUCIICHUS, AETUMO-
CTH, J10JI€H U YacTe, MPOLIEHTOB, MOAYJIEH uncell. Pemenue 3a/1a4y ¢ UCOJIb30BAHUEM CBOMCTB
cTerneHel U KOpHel, MHOTOYJICHOB, IPe00pa30BaHN MHOTOWICHOB U IPOOHO-PAIIMOHATILHBIX
BBIPAKCHUM.

Pemenue 3amayd ¢ HCMOJIB30BAHUEM TPATYCHOU MEPHI yriia. MOIysib YKciia U €ro CBOMCTBA.
Pemenue 3a1a4 Ha ABUKEHHE U COBMECTHYIO Pa0OTY C MOMOIIBIO TUHEHHBIX U KBaJAPATHBIX
ypaBHEHUH U UX cucTeM. Pelenne 3a1a4d ¢ MOMOIIBIO YMCIIOBBIX HEPABEHCTB M CHCTEM Hepa-
BEHCTB C OJTHOW MEPEMEHHOMH, C MPUMEHEHUEM N300paKEHHsSI YUCIOBBIX TPOMEKYTKOB.
Pemenue 3a1a4 ¢ MCNoOIb30BaHUEM YHUCTIOBBIX PYHKIMHA U X rpadukos. Vcnonb3oBanue
CBOICTB ¥ Ipa)KOB TUHEHHBIX U KBAAPATHUHBIX (YHKIIUH, 0OpaTHOM MPOMOPLHHUOHAILHOCTH U

dynxiuu Y =X . [paduueckoe peleHne ypaBHEHNH U HEPABEHCTB.

TpuroHomeTpuieckas OKpY>KHOCTb, paduarnuas mepa yena. CHHYC, KOCUHYC, TAHTCHC, KOMAH-
2enc MPOU3BOIILHOTO yrita. OCHOBHOE TPUTOHOMETPHUUECKOE TOKIAECCTBO U CIICACTBUS U3 HETO.
3naueHus TpuroHomerpudeckux ¢pyHkuuit as yrinos 0°, 30°, 45°, 60°, 90°, 180°, 270°.

T T T T
(0, =, —,—, — pan). Qopmynvl crodxcenus mpueoHOMempuieckux QYHKYutl, opmyivl npuee-

'6 432
Oenust, hopmybl 080UHO2O apeyMeHmd..
Hynu ¢yHKIMM, MpoMeKyTKH 3HAKOTIOCTOSIHCTBA, MOHOTOHHOCTh. HanbomnpIiee 1 HauMeHbIlee
3Hayenue Gpynkuuu. [lepuoanyeckue GpyHkunu. YeTHOCTD U HEUETHOCTh QyHKIMUA. CrodcHbie
dynxyuu.

Tpuronomerprueckue GyHKIMU Y =COSX, Y =SIiNX, Yy =tgX. @yuxyus Yy = ctgx . CBoii-
CTBa U TpaUKN TPUTOHOMETPUUYECKUX (YHKIIUH.

ApPKKOCHHYC, apKCHHYC, apKTaHT'€HC 4ncia. Apkkomaneenc yucaa. [Ipocreimme Tpuro-
HOMETpPUYECKHE ypaBHEHHUs. PelieHre TpuroHoMeTpu4eckux ypaBHEHUH.

Obpamuvle mpueoHomempuieckue yHKyuu, ux ceoticmsa u epaguxu. Pewenue npo-
cmeuuux mpuzoHOMempudeckux HepaseHcms.

CremneHb ¢ IEHCTBUTEIIBHBIM MTOKa3aTeNIeM, CBOMCTBA cTeneHu. [Ipocreiinme nokasa-
TeJIbHBbIE ypaBHEHHUs U HepaBeHCTBA. [loka3zaTenbHast pyHKIUS U ee cBOICTBA U rpaduk.

Jlorapugwm uncna, cBoiictsa jorapupma. Jlecarnunsiit norapupm. Yucno e. Hamypano-
Houuil 1oeapugm. IlpeodpasoBanue norapupmMudecKkux BoipaxkeHui. Jlorapupmuueckue ypaBHe-
HUS 1 HepaBeHCcTBa. Jlorapudmuueckas GyHKIMS U €€ CBOWCTBA U rpaduK.

Crenennas pyHKUUS U €€ CBOMCTBA U Tpaduk. VppairoHaibHble ypaBHEHUS.

Memoo unmepeanos 011 peuieHus HepageHcma.

IIpeobpazosanus epaghuxos Gyukyuil.: cosue 60016 KOOPOUHAMHBIX OCell, pACMsdICeHUe U
corcamue, ompasiceHue OMmHOCUMeIbHO KoopouHamuwlx ocel. I paguueckue memooul peutenus
ypasHeHuil u HepaseHcma. Pewienue ypagHeHuil u HEpageHCm8s, CO0ePHCAUX NepemMenHyIo oo
3HAKOM MOOYJIAL.

Cucmembl noKazamenvbHbix, 102aPUPMUYECKUX U UPPAYUOHATbHBIX YpaHeHull. Cucmembl
NOKA3aMEeNbHbIX, 102aPUPMULECKUX HEPABEHCNE.

Bzaumno obpamuvie pynxyuu. I pagpuxu 63aumuo 0Opamuwix hyHKyui.

VYpaenenus, cucmemvol ypagnenuii ¢ napamempom.

[IpousBonnas Gpynkuuu B Touke. KacarenbHas k rpaguky ¢pyHkuuu. ['eomerpudeckuii u
busndecKuii cMbICI pou3BoAHON. [Ipon3BoIHbIC d51eMeHTapHbIX QyHKIUH. [Ipasuna ougpge-
DPEHYUPOBAHUAL.

Bmopas npouzeoonas, ee ceomempuueckuil u puzuieckull CMulCIL.

[TonsaTue o HEeNIpepbIBHBIX GYHKIUAK. TOUKH SKCTpeMyMa (MakCUMyMa U MUHHUMYMa).
HccnenoBanue s1eMeHTapHBIX (PYHKIIMI Ha TOYKU SKCTpeMyMa, HauOoJIbliee U HauMEHbIIIee
3Ha4YEeHHE C MOMOIIBIO MPOU3BOAHON. [locmpoenue epagurxos pynKyuii ¢ nOMOWbIO NPOU3E00-
Hoix. [Ipumenenue npouzeooHoll npu pewieHul 3a0au.



[TepBooOpasuas. Ilepsoobpasuvie snemenmapuuix gyurxyuil. [lnowadb KpusouHeuHoU
mpaneyuu. Popmyna Hotomona-Jletionuya. Onpedenennviii unmezpal. Beiuucienue niowaoeti
NIOCKUX ucyp u 00bemos mei 8paujeHus ¢ NOMOWbIO UHMeSPad.

I'eomeTpust

[ToBTOpenue. Pemenue 3a1a4y ¢ mpuMEHEHHEM CBOMCTB (PUTYp Ha TUIOCKOCTH. 3a/1ayl Ha JJOKa-
3aTeNbCTBO U MIOCTPOEHUE KOHTpIpUMEpoB. Mcronb30BaHue B 3aja4ax NPOCTEUIINX JIOTHYe-
CKHX IpaBuJj. Perienue 3a7a4 ¢ UCMOIb30BAHUEM TEOPEM O TPEYTOJIbHUKAX, COOTHOILICHU B
MPSIMOYTOJIBHBIX TPEYTOJIbHUKAX, (DAKTOB, CBA3AHHBIX C YETHIPEXyTroJdbHUKaMH. Pemienne 3aqaq
C UCTOIb30BaHNEM (PAKTOB, CBA3AHHBIX C OKPYKHOCTSAMU. PerieHre 3aqad Ha U3MepeHust Ha
IUIOCKOCTH, BBIYMCIICHUE JUIUH U Tulomanel. Pewenue 3a0ay ¢ nomoubio 6eKmopos u Koopou-
Ham.

Harmsaaas crepeomerpusi. durypsl u ux nzodpaxenus (Kyo, mupamuna, npusma). OcrHogHble
nousmus cmepeomempuu u ux ceoticmsea. CeueHus Kyda u TeTpadipa.

Touka, npsiMas U IVIOCKOCTb B POCTPAHCTBE, AKCHOMbI CTEPEOMETPUHU U CIIEICTBUS U3 HUX.
B3auMHoe pacnosnokeHue npsMbIX U INIOCKOCTEN B pocTpaHcTBe. [lapamienbHOCTh NPsIMBIX U
MJIOCKOCTEH B mMpocTpaHCcTBe. M300parkeHne mpoCcTeHImmx MpoCTPaHCTBEHHBIX (GUTYP Ha TUIOC-
KOCTH.

Paccrosnus Mexay ¢urypamu B IpoCTPaHCTBE.

Vsl B npocTpaHcTBe. [leprneHuKynsapHOCTb NPSAMBIX U INIOCKOCTEH.

[Ipoekuus purypsl Ha IIOCKOCTH. [IpU3HAKK EPIEHIUKYISIPHOCTH MPSIMBIX U IJIOCKOCTEH B
npoctpaHcTBe. Teopema o Tpex NepreHANKYIIsIpax.

Muororpannuku. [lapamienenunesn. CBoCTBa NpAMOYToJIbHOTO Mapajienenumnena. Teopema
[Tudaropa B npoctpanctse. [Ipu3ma u nupamua. [IpaBunbpHas nupamMuia ¥ npaBuiIbHas PHU3-
Mma. [Ipsmas nupamua. DneMeHThI IPU3MbI U TUPAMHU/IBI.

Tena BpameHus: MWIMHIP, KOHYC, chepa u map. OCHOBHBIE CBOKWCTBA MPSIMOT0 KPYyTroOBO-
ro HWIMHJpPA, IPSIMOTO KPYTrOBOro KoHyca. M3o0pakeHue Tel BpallleHus: Ha MIIOCKOCTH.

IIpeocmasnenue 06 yceuenHom KOHyce, ceueHus Konyca (napaiieibHoe OCHOBAHUIO U
npoxoosuee uepe3 6epuiuty), ceueHus YuIuHOpa (NapaiieibHo U NepneHoOUKyIapHo ocu), ceue-
Hus wapa. Pazeepmka yununopa u kouyca.

IIpocmetiwue komoOUHayUuU MHO20SPAHHUKOS U Mel 8paweHus mexcoy coboti. Beruucie-
HUE 2JIEMEHTOB MIPOCTPAHCTBEHHBIX (hUryp (pedpa, IuaroHaiu, yribl).

[nomaap MOBEpXHOCTH NMPABWIILHON NMUPaMUIbI U IPAMON npu3mMbl. [Lmomaas mosepx-
HOCTH MPSIMOTO KPYTrOBOTO IIMJIMH/IPA, IPSIMOTO KPYTrOBOTO KOHYycCa U I1apa.

[Tonsitue 06 o6beme. OOBbEeM MUpPaMUIBI U KOHYCA, TPU3MBI U IHHApa. OO0beM mapa.

Ilooo6nvie mena 6 npocmpancmee. COOTHOLIEHUS MEX/1Y IUIOIIAIMU IIOBEPXHOCTEN U
o0BeMaMu ITONOOHBIX TEI.

Leuoicenus 6 npocmpancmee. napaiienbHulll NePeHoc, YeHMpPAaiIbHas CUMMEMPUs, CUM-
Mempusi omHocumenbHo niockocmu, nosopom. Ceoticmea osudicerutl. Ilpumenerue 08udiceHull
npu peutenuu 3a0au.

BexTops! u koopauHATH B mpocTpaHcTBe. CyMMa BEKTOPOB, YMHOKEHHE BEKTOpa Ha
YHCII0, YTOJI MeXy BekTopaMu. KoslMHeapHble U KOMIUIaHAapHbIE BEKTOPbI. CKaisapHoe npous-
sedenue 6ekmopog. Teopema o paznodceHuy 6eKmopa no mpem HeKOMNIAHAPHBLIM 8eKMOPAM.
Ckanspnoe npouszgedeHue 8eKmopos 6 koopounamax. Ilpumernenue 6ekmopos npu peulenuu 3a-
0au Ha HAX0XCOeHUe PAcCMOAHUL, OIUH, NIowWadel U 00beMos.

Ypasnenue nnockocmu 6 npocmpancmee. ¥Ypasnenue cghepol 6 npocmpancmee. Popmyna
015 8bIYUCTICHUS PACCNOSHUSL MEHCOY MOUKAMU 8 NPOCMPAHCMEE.

BepositHOCTh M cTaTucTHKA. PadoTa ¢ TaHHBIMU

[ToBTOpenue. Pemenue 3ana4y Ha TabnuyHOE U Tpaduveckoe mpeIcTaBiIeHe JaHHbIX. Mcnonb-

30BaHUC CBOﬁCTB u XapaKTepI/ICTI/IK YHUCJIOBBIX Ha60p0BI CpeI[HI/IX, HaI/I6OJ'H)IH€FO 1 HANMCHBIIC-
ro 3Ha4eHHUsl, pazMaxa, oucnepcuu. Pewenue 3a0au Ha onpedeneHue yacmomsl U 6eposmHOCHmU



cobvimutl. Beiuucnenue eeposimnocmetl 8 Onblmax ¢ pagHOB8O3MONCHLIMU DJIeMEHMAPHBIMU UC-
xo0amu. Pewenue 3a0au c npumenenuem komounamopuku. Pewenue 3a0au na vluucieHue e-
POAMHOCMEU He3a8UCUMBIX COObIMULL, NPUMEHeHUe POPMYIbL CIodCeHUs geposimHocmel. Pewie-
Hue 3a0a4 ¢ npumeneHuem ouazpamm Jiliepa, oepesa eeposimuHocmetl, hopmynvl bepuyinu.
Yenosnas eeposmnocmes. [Ipasuno ymnoscenus eposimuocmeti. Copmyna noaHou 6eposmHo-
cmu.

Huckpemnvle cayuaiinele senuuunsl u pacnpedenenus. Hesasucumvle cnyuatinole genuyubi.
Pacnpeoenenue cymmol u npoussedenuss He3a8UCUMBIX CLYYAUHBIX GEIUUUH.

Mamemamuueckoe odxcuoanue u oucnepcusi CIy4atiHou eenudunvl. Mamemamuueckoe 0dxcuoa-
HUe U OUCNepCUsi Cymmbvl CIy4alinblx eenudut. I eomempuueckoe pacnpedenerue. bunomuanvroe
pacnpeoeneHue u e2o0 C80LUCMad.

Henpepuiguvie ciyuaiinvie eenuyunvl. Ilonamue o nromnocmu eepoamuocmu. Pasnomeprnoe
pacnpeodeneHue.

TlokazamenvHoe pacnpedeneHue, e2o napamempbi.

llonamue o nopmanvuom pacnpedenenuu. Ilapamempol HopmanbHo20 pacnpedenenus. [lpumepoi
CIYYAUHBIX BEIUYUH, HOOYUHEHHBIX HOPMATbHOMY 3AKOHY (NO2PEUHOCHb USMEPEeHULl, POCH Ye-
J108eKa).

Hepasencmeo Yebviuesa. Teopema bepnynnu. 3akon 6onbuiux uucen. Buioopounuiii memoo us-
Mepenus gepoamuocme. Ponb 3axkona bonvuux yucen 6 nayke, npupooe u obujecmse.
Kosapuayus 0syx cryuaiinvix eenuuun. Illonamue o koagppuyuenme xoppenayuu. Cosmecmmbie
HAbA00eHUsL 08YX CYYAUHBIX 8eIudUH. BolOopounblll K03 puyuenm xoppensayuu.

Yriy0eHHbIH yPOBEHb

AuireOpa u HaUYaJIa aHAIHM3A

IToBTOpenue. Pemenne 3a1a4 ¢ UCIOJIB30BAHUEM CBOWCTB YHCEI M CUCTEM CUHUCIICHUS, JEITUMO-
CTH, JOJIEN U YaCTEH, IPOLIEHTOB, MOAYJIEN uncel. Pemenue 3a1a4 ¢ HCNIOJIb30BAHUEM CBOMCTB
cTerneHel U KOpHEi, MHOTOYJICHOB, TIPe00pa30BaHN MHOTOWICHOB U IPOOHO-PAIIMOHATILHBIX
BbIpakeHU. Pelllenne 3a1a4 ¢ UCIoyIb30BaHUEM I'PAalyCHOM Mepbl yria. Moy yucia u ero
cBoiicTBa. Pemenue 3a1ay Ha JBUKEHHE U COBMECTHYIO pabOTY, CMECH U CIUIaBbI C TTOMOILIBIO
JTUHEWHBIX, KBAIPATHBIX U JPOOHO-pallMOHAILHBIX YPaBHEHUH U UX cHcTeM. Penienue 3amay ¢
ITOMOILBIO YHCIIOBBIX HEPABEHCTB M CUCTEM HEPABEHCTB C OJTHOM NIEPEMEHHOM, C TPUMEHEHUEM
M300paKCHHSI YUCIOBBIX TPOMEKYTKOB. Perienne 3agaq ¢ MCIIOIb30BAHUEM YHCIOBBIX (PYHKIUN
u ux rpadukoB. Mcnoap30BaHue CBOMCTB U Tpa)UKOB JIMHEWHBIX M KBAIPATUIHBIX ()YHKIIHM,

00paTHOM MPONOPIUOHATIFHOCTH U PYHKINH Y = «/; . 'paduyeckoe perieHue ypaBHEHUI 1 He-

paBeHCTB. Mcnonp30BaHue onepanuii HaJl MHOKECTBAMH M BbICKa3bIBaHUAMU. Vcnionb3oBaHne
HEPaBEHCTB U CHCTEM HEPABEHCTB C OJHOM MEepeMEHHOM, YHCIOBBIX TPOMEKYTKOB, HX 00bEIH-
HEHUH U niepecedeHuil. [[puMeHeHre py pereHn  3a1a4 CBOMCTB apu(PMETHIECKON U TeOMeT-
PHUYECKON POTPeCcCUH, CyMMHUPOBaHUS OECKOHEYHOM CXO/IIENCsl TeOMETPUYECKOH mporpec-
CHUU.

MHoKecTBa (YUCIIOBBIE, TEOMETPHUECKHUX GUTYP). XapaKTePUCTHIECKOE CBOMCTBO, DIIEMEHT
MHOXECTBA, ITyCTOE, KOHEUHOEe, OecKOHeUHOe MHOKeCcTBO. CriocoOb! 3aianust MHOKeCTB [1oa-
MHOk€eCTBO. OTHOLIEHUS TPUHAAJIEKHOCTH, BKIIIOUEHUs, paBeHCTBA. Onepaluy HaJ MHOXe-
ctBamu. Kpyru Diinepa. Koneunble 1 0eCKOHEUHbIE, CYETHBIE U HECUETHBIE MHOXKECTBA.
VicTuHHBIE U JTO’KHBIE BBICKA3bIBAHUS, OTIEPAIIH HAJl BEICKA3bIBAaHUAMU. A12eOpa 8bicKaA3bl6a-
Huti. CBSA3b BHICKA3bIBAHUHN C MHOXKECTBaMHU. KBAaHTOPBI CyIIECTBOBAHUS U BCEOOIIHOCTH.
3akoHbI JOTUKU. OcHOBHbIe N02uYecKue npasua. Pemenue JOru4eckux 3a1ad ¢ UCIOJIb30BAHM-
€M KpYIroB DUIepa, 0CHOBHBIX N0SUUECKUX NPAGUIL.

Ymo3zakmrouenus. OO0CHOBaHUS U JOKA3aTENbCTBO B MaTeMaTHKe. TeopeMbl. Bunbl Mmarematu-
YECKUX YTBEPKIACHUU. Buowl doxazamenvcme. Mamemamuueckas uHOyKyus. YmeeporcoeHus:
obpammuoe 0aHHOMY, NPOMUBONONONHCHOE, 0OPAMHOE NPOMUBONON0NHCHOMY OaHHoMmy. [Ipu3HaK u
CBOICTBO, HEOOXOAMMBIE U IOCTATOYHBIE YCIOBUSI.



Ocnoenas meopema apugpmemuru. Ocmamku u cpagnenus. Aneopumm Eexnuoa. Kumatickas
meopema 06 ocmamxkax. Manas meopema @epma. Q-uunsie cucmemvl cyucienuss. Pynxyus -
J1epa, Yucio u cymma oeaumenell HamypanbHo20 YUcid.

Paaguannast Mepa yria, TPUTOHOMETPUYECKasi OKPY>KHOCTh. TpUrOHOMETpHUYECKUE (PYHKIIUH YH-
cell U yrioB. @opMyJibl IPUBEACHHUS, CIOKEHHUSI TPUTOHOMETPUUECKUX QYHKIUHI, PopMyIibl
JIBOMHOTO U TMOJIOBUHHOTO aprymenTa. [Ipeo6pazoBaHue CyMMBbI, pa3HOCTH B TIPOU3BEICHUE TPH-
rOHOMETpUYecKuX (pyHKUUN, 1 HA0OOPOT.

Hynu QyHKIMM, TpOMeXyTKH 3HAKOIIOCTOSIHCTBA, MOHOTOHHOCTh. Hanbobliee 1 HauMeHblee
3HaueHue Qpynkuuu. [lepuoanueckre GQyHKIUN U HAMMEHBIINH epro/. YeTHbIe 1 HEeYETHbIE

byakuna. QyuKkyuu «OpooHas yacme yucia» Y = {X} u «yenas yacmos yuciay Y = [X] .

TpuronomeTpuueckre GYHKIMHE YUCIOBOrO apryMedTa Yy =C0SX, Yy =SinX, y=tgXx,
y = ctg X . CBoiicTBa u rpauKu TPUTOHOMETPUYECKUX (PYHKIIUH.

OO0patHble TpUrOHOMETpUYECKHE (DYHKIMH, X TIaBHbIC 3HAYCHUS, CBOUCTBA U rpaduku. Tpu-
roHomeTpuyeckue ypaBHeHus. OTHOPOIHbIE TPUTOHOMETPUUECKHE ypaBHEHUs. Perienue npo-
CTEHUIINX TPUTOHOMETPUUECKUX HepaBeHCTB. [IpocTelime cucTeMbl TPUTOHOMETPUYECKUX
YpaBHEHUM.

CreneHb ¢ 1eHCTBUTENBHBIM [TOKa3aTeNeM, CBOMcTBa creneHu. [Ipocreiimume nokasarenbHble
ypaBHEHHS U HepaBeHCTBa. [lokazarenbHas GyHKIUS U ee cBOMCTBa U rpaduk. Yucno € u
byHKIUSA Yy =e*.

Jlorapudwm, cBoricTBa morapudma. JlecaTuunsiii u HaTypabHbIN JorapudmM. [IpeodpazoBanue
JorapupMUUECKuX BblpaxxeHuil. Jlorapupmuueckue ypaBHeHHs 1 HepaBeHCTBa. Jlorapupmuue-
ckas (QyHKLUS U ee CBOMCTBA U rpaduK.

CrenenHast GyHKIUS U ee CBOWCTBA U rpaduk. MpparmoHanbHble ypaBHEHHUS.

[TepBuuHbIe peACTaBIECHUS O MHOKECTBE KOMIUIEKCHBIX YUCEIL. Jleticmeus ¢ KOMNIeKCHbIMU
yucnamu. Komnnexcno conpsicennvie uucia. Mooyas u apeymenm yucia. Tpuconomempuyeckast
Gopma komnnexcnozo uucia. Pewenue ypasHenuti 8 KOMNJIEKCHbIX YUCTAX.

Merton uHTEepBaNIOB JUIs perieHus HepaBeHCTB. [IpeoOpa3oBanus rpagukoB (GyHKIMNA: CABHT,
YMHOXKEHHUE Ha YHCII0, OTPaKEHHE OTHOCUTEIBHO KOOPAMHATHBIX ocei. I'paduueckrie MeTo bl
peleHns ypaBHEHUI U HEpaBeHCTB. PelieHne ypaBHeHUN 1 HEPABEHCTB, COJIEPKAIIUX Mepe-
MEHHYIO 10| 3HAKOM MOJYJISI.

CucTeMbl MOKa3aTeNbHBIX, JOrapUPMUUECKUX U UPPALUOHAIBHBIX ypaBHeHUH. CHCTEMBI MOKa-
3aTebHbIX, JOrapu(PMHUUECKUX U UPPALIMOHAIBHBIX HEPABEHCTB.

B3aumuo oOpatnsie ¢pyHkuuu. I'paduku B3auMHO 00paTHBIX QYHKITHIA.

VYpaBHEHUsA, CUCTEMBI YPAaBHEHHUI C TAPAMETPOM.

@opmyna bunoma Hviomona. Pewenue ypasnenuii cmenenu vlue 2 cneyuaibHulx uos. Teo-
pema Buema, meopema be3y. Ilpusooumvle u Henpusooumvie mHo2ounenvl. OcHO8HAsL meopema
aneeopul. Cummempuueckue MHo2ouaeHbl. Llenouucnennvie u yeio3HauHvle MHO2OYIEHbI.
Huogpanmossl ypasnenus. Llennvie Opobu. Teopema Pepma o cymme K8aopamos.

Cymmbl u paosl, Memoobl CYMMUPOBAHUSL U NPUSHAKU CXOOUMOCHIU.

Teopembl 0 npubudicenuy OeticmeumenbHuLX Yuceal payuoHAIbHbIMU.

MHmnooicecmea na KOOpOUHAMHOU NIOCKOCMU.

Hepasencmeo Kowu—Bynaxkosckozo, nepasencmeo Hencena, nepasencmea o cpeoHux.

[Tousitue npenena GpyHKuuu B Touke. [lonsamue npedena ¢pynkyuu 6 6eckoneunocmu. Acumnmo-
mul epaguxa ynkyuu. Cpasrerue 6eCKOHEYHO MAlbIX U beckoHeuHo Oonbuux. HermpepbIBHOCTD
bynakuun. Cgoticmea Henpepwignvlx yukyuil. Teopema Betiepumpacca.
Huddepennmpyemocts Gpyakuuu. [IponsBognas dynkuun B Touke. Kacarenbnas k rpaduxy
¢ynkuuu. ['eomerpuueckuii 1 GU3NYECKHA CMBICI IPOU3BOIHON. [Ipumenenue npouzeooHou 6
@usuxe. IIponsBogusie aneMeHTapHbix Gpynkuuid. [IpaBuna nuddepenunpoBanus.

Bropas npousBoaHas, ee reoMeTpUUECKUi 1 (PU3NIECKHIA CMBICI.

Touku sKcTpeMyMa (MakcCuMyMa U MUHUMYMa). MccnenoBanue arieMeHTapHbIX GyHKIUN Ha
TOYKHU SKCTpeMyMa, HanOoJIblliee ¥ HaMMEHbIIee 3HAYCHHUE C TIOMOIIBIO POU3BOAHOM. [locmpo-



eHue 2papuxos ynkyuil ¢ nomMowbio npouseoonsix. [lpumenenue npouseoo0Hol npu peuleHuu
3a0au. Haxoorcoenue skcmpemymos yHKyull HeCKOIbKUX NepeMEHHbIX.

[TepBooOpasnas. Heonpenenenusiii uaTerpait. [leppoodpasHeie sneMeHTapHBIX QyHKIHHA. [T10-
a6 KpUBOJIMHEHHOH Tpanenun. @opmyna Herotona-JleitOnuma. OnpeneneHHblil HHTErpas.
Buiuucnenue niowadeii niockux gueyp u 00vemos men 6paujenus ¢ NOMOwbio UHmMe2pad..
Memoouvl pewienusi PYHKYUOHANLHBIX YPAGHEHUI U HEPABEHCME.

I'eomerpus

[ToBTOpenue. Pemenne 3aaa4 ¢ UCMOIB30BAHUEM CBOMCTB (PUTYp HA MIIOCKOCTH. Permenue 3amaq
Ha J0Ka3aTeJbCTBO U MOCTPOEHUE KOHTPHPUMEPOB. [IpuMeHeHre mpocTenInX JIOrH4ecKux
npasuil. Penienne 3a1au ¢ UCHOIb30BaHUEM TEOPEM O TPEYTOJIbHUKAX, COOTHOIIEHUN B IPSIMO-
YTOJIbHBIX TPEYTOJbHUKAX, (DAKTOB, CBSA3aHHBIX C YETHIPEXyrolbHUKaMHU. Perienne 3amad ¢ uc-
10JIb30BaHNEM (PaKTOB, CBSI3aHHBIX C OKPYKHOCTSIMU. Pelienue 3a1ay Ha U3MepeHus Ha MIIOCKO-
CTH, BBIYMCIICHUS IJIUH U IJIOWAAeH. Pewierue 3a0au ¢ NOMoub0 6eKmopos U KOOPOUHAM.
Harnsgnas crepeomerpust. [Ipusma, napamienenunen, nupaMmuza, TeTpasap.

OCHOBHbIE TOHSTHSI TEOMETPUU B ITPOCTPAHCTBE. AKCUOMBI CTEPEOMETPUHU U CIEACTBUS U3 HUX.
Ilonamue 06 axcuomamuueckom memode.

Teopema Menenas ons mempasdpa. IloctpoeHne ceyeHnii MHOTOIPaHHUKOB METOOM CIIE/IOB.
[enTpanbHOe npoekTupoBanue. [locTpoeHne ceueHnii MHOrOrpaHHUKOB METOJIOM MPOEKITUH.
CkperunBaroniyecs npsiMble B IPOCTPAHCTBE. YTOJI MEXLy HUMHU. Memoosl HaxodcoeHus pac-
CMOSIHULL MeHCOY CKPeUWUBAIOUWUMUCS NPIMBIMU.

TeopeMsl 0 MapauIeIBHOCTU IPSIMBIX U IJIOCKOCTEN B pOoCcTpaHcTBe. [lapaiienbHoe NpoeKTu-
poBaHue U n3o0paxenue Guryp. I eomempuueckue mecma modex 8 NPOCMpaHcmae.
[lepnenauKyISIPHOCTD MPSAMOM U IIIOCKOCTU. OpTOroHalIbHOE MpoekTupoBanue. Hakinonusie u
npoekuuu. Teopema o Tpex nepreHIuKyaspax.

Buowvt mempasopos. Opmoyenmpuueckuti mempas’op, KapKachvlli mempas’op, pa8HOSPAHHbII
mempa’op. Ilpsamoyeonvroviti mempasop. Meouanvl u 6umeouarsvt mempas’aopa.

Hocmpausanue mempasopa 0o napannenenuneod.

Paccrosnus Mexay ¢urypamu B npoctpanctse. OOImui NEpeHuKyIIAp ABYX CKPEIUBAIOLINX-
Cs IPSIMBIX.

VYruel B ipoctpancTie. [lepneHauKynsapHbIe MII0CKOCTH. [1101adb opmocoHanbHOol npoeKyul.
Ilepnenouxynapnoe ceuenue npusmsi. Tpexepannsiii u MHocoepanHulii y2oar. Ceolicmsea niocKux
yenog muozocpannozo yana. Ceoticmea niocKux u 08y2panHulX yeio8 mpexepanno2o yaia. Teo-
Dpembl KOCUHYCO8 U CUHYCO8 OJisl MPEeXSPAHHO20 Y2id.

Bunbl MHOTOrpaHHUKOB. Pazeepmku mnozoepannuxa. Kpamuatiwiue nymu na nogepxnocmu
MHO202PAHHUKA.

Teopema Oiinepa. 1lpaBunbHbIE MHOTOTPAHHUKH. /[60UCMBEHHOCb NPABUNLHBIX MHO202PDAHHU-
K08.

[Tpusma. [Tapannenenunen. CoiicTBa napasuienenunena. [IpamMoyronbHbIil napaieenunes.
HaxJioHHBIE IPU3MBI.

[Tupamuaa. Buabl nupamua. I71eMEHTHI IPaBUIbHOM NTupaMuibl. [IupamMusl ¢ paBHOHAKIOHEH-
HBIMH peOpaMu U TpaHsSIMHU, UX OCHOBHBIE CBOWCTBA.

[Tmomaam moBepXHOCTE MHOTOIPAHHUKOB.

Tena BpaleHus: TUWIMHIP, KOHYC, Iap U cgepa. CedeHus UUInHApa, Konyca u mapa. [llaposoit
CErMEHT, IIapOBOM CIIOH, MIAapOBOM CEKTOp (KOHYC).

VYceueHnHas nupamua U yCEYEHHBIN KOHYC.

Dnemenmsi cipepuueckoii ceomempuu. Konuueckue ceuenus.

KacarenbHble psMbIe U MIJIOCKOCTU. Brincanneie u onucanubie chepsl. Kacarowuecs cgepbi.
Kombunayuu men epawenus.

BexTops! 1 koopauHaTel. CymMMa BEKTOPOB, YMHOKEHHE BEKTOpA Ha YKCIIO0. YTOJ MEXIY BEKTO-
pamu. CKalsipHOE POU3BEIACHHE.



YpasHenwue miockoctd. opMyira paccTOsSHUS MEXKTy TOUKamu. Y paBHeHHE cheprl. Dopmyna
paccmosiHus om mouku 00 naockocmu. Cnocobvl 3a0anusi NPAMOU YPaeHeHUIMU.

Pewenue 3a0au u ookazamenvbcmeo meopem ¢ NOMOWBIO BEKMOPOE U MEMOOOM KOOPOUHAM.
Dnemenmul 2eomempuu macc.

[Tonstue o6bema. OO0BeMbl MHOTOTpaHHUKOB. OOBEMBI TN BpalleHus. Akcuomel ob6vema. Bol-
600 (hopMYN 00BEMO8 NPAMOY20]IbHO20 NaApaliesienunedd, npumvl U NUpamuovl. Popmyavl 0is
Haxoxcoenusi 0ovema mempasaopa. Teopemvl 06 OMHOUEHUAX 0OBLEMOB.

Tpunosicenuss unmezpana K 8bIMUCIEHUIO 00bEMO08 U nosepxHocmeti men epaujerus. Ilnowads
chepuueckoeo nosica. Odvem waposozo cnos. l[Ipumenenue o6vemMo8 npu peuteruu 3a0au.
[Tnomanp chepsl.

Paszeepmra yununopa u konyca. Ilnomans MOBEPXHOCTH HWIMHIPA U KOHYCA.

KomOuHamyu MHOTOrpaHHUKOB U T€J BpallleHUs..

[TogoGue B mpoctpancTBe. OTHOIIEHHE 0OBEMOB U TUIOMIAACH TOBEPXHOCTEH MOJOOHBIX UTYP.
suoicenus 6 npocmpancmee: napaieibHblil NePeHoc, CUMMEMPUsL OMHOCUMETLHO NIOCKOCU, YeH-
MPANbHASL CUMMEMPUSL, NOBOPON OMHOCUMETLHO NPSAMOL.

Ilpeobpazosanue nooodus, comomemus. Pewenue 3a0au na niockocmu ¢ UCnoIb308anuem cme-
peomempuieckux mMemooos.

BeposiTHOCTH M CTATHCTHKA, JIOTHKA, TeOpHs rpa¢goB 1 KOMOMHATOPHKA

[ToBTOpenwue. Mcnonb30Banne TaOIUI] U JUarpamm Jjisl IpeCTaBICHUs JaHHBIX. Perenne 3amaq
Ha MPUMEHEHHUE OMUCATENIbHBIX XapaKTePUCTUK YHCIOBBIX HAOOPOB: CPEAHMUX, HAUOOJIBLIETO U
HAaMMEHbIIIETO 3HAYCHUS, pa3Maxa, TUCIIEPCUU U CTaHAAPTHOTO OTKIOHEHUs. Briuncnenue va-
CTOT U BEPOSITHOCTEH COOBITHI. BhIunciienrne BeposSTHOCTEH B OMBITaX C PABHOBO3MOKHBIMU
AJIEMEHTapHBIMU HcxonaMu. Mcnonap3oBanue KOMOMHATOPUKU. BhIUncIeHHE BEPOSITHOCTEH He-
3aBUCUMBIX cOOBITUH. VcTionb30Banue (HOPMYIIbI CIIOKEHUSI BEPOSITHOCTEH, TuarpamMm Disepa,
nepeBa BeposiTHOocTeH, hopmyiel beprymm.

Beposamnocmnoe npocmpancmeo. Axkcuomvl meopuu eposimHocmel.

VYcenoBHas BeposaTHOCTS. [IpaBuiio yMHOXKeHUs BeposTHOCTEN. DOopMyIia IIOJIHOM BEPOSITHOCTH.
®opwmyna baiieca.

JuckpetHble cilydaiiHble BeJIMUMHBI U pactipeaenenus. CoBMecTHbIe pactipeaenenus. Pacnpene-
JIEHUE CyMMBI U ITPOU3BE/ICHNS HE3aBUCUMBIX CIIy4allHbIX BEIMYMH. MaremMaTudeckoe oxuia-
HUE U AUCTEPCHs] CIIy4ailHOW BeJIMUMHBI. MaTemMaTu4eckoe OKUJaHUE U JUCTIEPCUS CYMMBI CIIy-
YalHBIX BEJINYUH.

bunapnas ciiyyaiiHast BenuuuHa, pacrpenenenue bepnyiuu. ['eoMerpruueckoe pacupeacieHue.
buHomuanbHOE pacnpeielieHue U ero CBOMCTBa. [ unepeeomempuuieckoe pacnpeoeieHue u e2o
ceoticmaa.

HenpepriBHbIe ciyyalinbie BeTMUUHbL. [NIOTHOCTH BEpOSTHOCTH. DYHKIIMS pacripeIeIeHuUs .
PaBHOMEpHOE pacripenencHue.

IlokazamenvHoe pacnpedeneHue, e2o napamempbi.

Pacnpeoenenue Ilyaccona u eco npumenenue. Hopmansnoe pacrpeaenenue. @ynkuus Jlamnaca.
[TapameTpsl HOpMalIbHOTO pactpeaeneHus. [IpuMepsl cirydailHbIX BEIUYHH, TOAYUHEHHBIX
HOpPMaJIbHOMY 3aKOHY (TIOTpEIIHOCTh U3MEPEHH, pOCT YeTI0BeKa). [lenmpanvhas npeoeibHast
meopema.

Hepasencmeo Yebviwmesa. Teopema Yebviuesa u meopema bepnynnu. 3axon borvuux yucer.
Buibopounwiii memoo uzmepenus sepoamuocmeti. Ponb 3akona 6onvuiux yucen 8 Hayke, npupooe
u obwecmae.

KoBapuanus qByx cinydaifHbix BennuuH. [loHsaTHE 0 KOadunnenTe koppensiun. COBMECTHbIE
HAOIO/IEHUS IBYX CIyYalHBIX BEIUYUH. BoiOopounsiii koaghduyuenm koppenayuu. Jluneiinas
pezpeccusl.

Cmamucmuuyeckas eunomesa. Cmamucmuxa Kpumepusl u ee yposens snavumocmu. I[lposepka
npocmeuwux cunomes. IMIUpUIECcKUe pacnpeoenerus U ux césasb ¢ meopemudecKumu pacnpe-
Oenenusamu. Panzosas koppenayus.



Ilocmpoenue coomsemcmeui. nvekmusHbvle u cropvekmuenvle coomeemcmeus. buekyuu. /Juc-
KpemHas HenpepwvleHocmo. [Ipunyun Jupuxie.

Koouposanue. Jleouunas 3anuce.

OcnosHule nonsamus meopuu 2paghos. /epeegws. /[eouunoe oepego. Ceaznocmov. Komnonenmoi
ceasnocmu. Ilymu na epagpe. Jiineposvt u I amunbmonosst nymu.

TEMATUYECKOE INIAHUPOBAHUE

Kaace TemaTHYecKoe NJIAHUPOBAHHE
10 kaacc 1. IloBTOpeHue - 2 4
Ba3oBblii ypoBeHb 2. Oyukuu u rpaduku - 17 9
3. Crenienu 1 KOpHU - 14 4
AJredpa n HayaJia aHAIU3a 4. Tloka3arenbHas u Jorapupmudeckas GyHkuus - 17 u
YMK . K. MypaBuna, O. B. 5. Tpuronomerpudeckue GyHKINA - 42 4
MypaBuHoii 6. DieMeHThI TEOpUHU BEPOSITHOCTEH 1 KOMOMHATOPHKH - S
q
7. WtoroBoe noBTOpeHHeE - 5 4
I'eomeTpus 1. Benenue. AKCHOMBI CTEPEOMETPUHU U UX CIIEJICTBUS - S
YMK JI. C. Aranacsana q
2. IlapannensHOCTh NPSAMBIX U IUIOCKOCTEH - 19 4y
3. TlepneHIUKYIIPHOCTD MPSAMBIX M IDIOCKOCTEH - 20 1
4. MHOrorpaHHuku - 12 4
5. BexTopsl B mpocTpaHcTBE - 6 4
6. Htorosoe noBropeHue - 6 4
Htoro — 170 u
10 kaace 1. IloBTOpenue - 4 u
Yriay0/eHHblil ypoOBeHb 2. Oynxuyuu u rpaduku - 27 4
3. Crerienu u KopHH - 20 4
Aure0pa m Ha4yaJ1a aHAJIU3a 4. TlokazarenbHas u Jorapupmudeckas GyHkuuu - 31 a
YMKT'. K. Mypasuna, O. B. 5. Tpuronometrpuyeckue GyHKIUH - 56 4
MypaBuHoi 6. DieMeHTHI TEOpUH BEPOSITHOCTEH 1 KOMOMHATOPHKH -
1249
7. UtoroBoe noBTopenue - 20 4
I'eomerpus 1. I'eomeTpus Ha MIIOCKOCTH - 5 4
YMK JIL. C. Atanacsina 2. BBeneHne. AKCHOMBI CTEPEOMETPHH U UX CIIEACTBUSA - 4
q
3. IMapannensHOCTh MPSAMBIX U TUIOCKOCTEH - 17 4
4. TlepnieHIUKYISIPHOCTH MPSIMBIX U TUIOCKOCTEH - 18 9
5. MHororpanHuku - 11 4
6. BekTopsl B MpocTpaHCTBE - 6 U
7. UtoroBoe noBTOpeHue - 7 4

Hrtoro — 238 4y




11 kace
ba3oBblii ypoBeHb

Aﬂreﬁpa U HAYAJIa aHaJIu3a

YMKII'. K. MypaBuna, O. B.

MypaBuHoit

I'eomerpus
YMK JI. C. Aranacsana

PwnE

NG~ WNE

[ToBTOpenue - 5 4

HenpepsiBHOCTB 1 nipeen GyHKuuu - 12 4
[IpousBonnas pyHkuu - 13 4

Texuuka nuddepenuponanus - 28 4
WuTerpan u nepsoodpaznas - 11 u
BepositHocTh M cTatucTuka - 11 4
KomriekcHsle yncna - 6 4

Hrorosoe noBropenue - 13 u

MeTo KOOpAMHAT B IPOCTPAaHCTBE — 15 9
Hwmnap, konyc, map — 17 4

OO6bemsbl Ten — 22 4

Hrorosoe nmoBropenue — 12 4

HUroro — 165 4

11 knace
Yri1y0/1eHHBIH YPOBEHb

Aure0pa m HayaJIa aHA/IN3a

YMKT'. K. MypasuHa, O. B.

MypaBuHoii

I'eomerpust
YMK JI. C. Atanacsina

Awnh e

CoNoO~WNE

[ToBTOpEHME - 4 4

HenpepsiBHOCTH 1 nipeenbl GyHKIHH - 18 4
[IpousBonnas ¢pynkuuu - 20 4

Texnnka quddepennupoBanus - 33 9
WuTterpan u nepBooOpasHas - 13 4
YpaBHEeHUsI, HEPABEHCTBA U UX CUCTEMBI - 41 4
DNEeMEHTHI TEOPUH BEPOSITHOCTEN U CTATUCTUKU - 11 4
KommiekcHbie uncna - 11 4
Hrorosoe nosropenue - 14 4

MeTto KOOpAMHAT B IPOCTpaHCTBE — 14 4y
Hunuuap, kKoHyC, map — 16 4

OObemsbl Tenm — 21 1

Hrorosoe nmoropenue — 15 4

Utoro—-231 14

10 k1ace
ba3oBblii ypoBeHb

Anred6pa u HaYaJIa aHAJIM3A
YMK A.T. MopakoBuua

I'eometpust
YMK JI. C. Atanacsina

Awnh e

o u

ok wN

UYucnossle GpyHKIUU — 8 U
Tpuronomerpuueckue GyHkuuu — 25 4
Tpuronomerpruueckue ypaBHeHus — 11 4
[IpeoOpa3oBanue TPUrOHOMETPUUECKUX BBIPAKECHUHN —
1449

[IpouzBoaHas - 35 u
Hrorosoe moBTopenue — 9 u

BBenenne. AKCHOMBI CTEPEOMETPUH U UX CIEACTBHS - O

q
[TapannenbHOCTh NPSAMBIX U IIOCKOcTEH - 19 4y
[lepneHIUKYISIPHOCTH NPSAMBIX U IIOCKOCTEN - 20 4
MHororpanHuky - 12 4

Bexkrops! B mpocTpaHcTBE - 6 4

Hrorosoe nosropeHue - 6 4

Htoro—-170 gy

10 kacc
Yruy0/eHHbli ypOBeHb

Aﬂreﬁpa 1 HAYAJIa aHaAJIu3a

el N

[ToBTOpenue — 4 u

JletictBuTenbHbIC ynciaa — 16 4
Yucnoseie pyHkunm — 12 9
Tpuronomerpuueckue ¢pynkuuu — 30 4




YMK A.T. MopakoBuua

Tpuronomerpuueckue ypaBHeHus — 12 4

6. IIpeoOpa3oBaHre TPUTOHOMETPUUYECKUX BBIPAKEHUH —
26 4
7. KommuiekcHble uncna — 12 9
8. IpomsBomHas - 354
9. KomOunaropuka u BeposatHocTs — 10 1
10. Hrorosoe moBTropenue — 13 u
I'eomeTpust 1. I'eomeTpus Ha TIIIOCKOCTH - 5 4
YMK JI. C. Atanacsina 2. BBeneHne. AKCHOMBI CTEPEOMETPHUH U UX CIIEACTBUSA - 4
q
3. IlapannensHOCTh NPSAMBIX U IUIOCKOCTEH - 17 4
4. IlepneHIUKYISPHOCTH MPSAMBIX U MIIOCKOCTEN - 18 4
5. MHororpanHuku - 11 9
6. BekTopsl B pocTpaHCTBE - 6 4
7. UtoroBoe moBTOpEeHUE - 7 4
Wtoro — 238 4y
11 kaacce 1. Crenenu u kopau. Crenennsie pyHkuuu — 17 4
Ba3zoBblii ypoBeHb 2. Tloka3arenbHas 1 Jorapupmuueckas yHKuuu — 32 4
3. IlepBooOpa3Has u uHTETpaI — 9 4
Anare0pa v HayaJ1a aHAJIM3a 4. DnemMeHThl TEOPUH BEPOATHOCTEN U MAaTEMaTUYECKON
YMK A.TI'. MopakoBnua CTaTUCTUKH — 13 4
5. YpaBHeHus u HepaBeHCTBA. CHCTEMBbl YpaBHEHUH U He-
paBeHCTB — 24 4
6. HUtoroBoe noBropeHue —4 4
I'eomerpust 1. Metoza koopIMHAT B IPOCTPAHCTBE — 15 4
YMK JI. C. Atanacsina 2. Hunmuanmp, kouyc, map — 17 4
3. O6bemsbl Ten — 22 4
4. UroroBoe nosropenue — 12 u
Wtoro — 165 4
11 knace 1. MHorounensl — 14 4
Yray0JeHHblii YypOBEHb 2. Crenienu u kopHU. CTenieHHbIE QyHKIMHA — 31 9
3. Tloka3arenbHas u Jorapupmuueckas yHKuuu — 38 u
AJiredpa M HayajIa aHAJIU3a 4. TlepBooOpa3Hasi u uaTerpan — 11 4
YMK A.T'. MopakoBnua 5. DieMeHTHI TEOpUH BEPOSITHOCTEH U MaTeMaTHUECKOM
CTaTUCTUKU — 11 4
6. YpaBHeHus u HepaBeHcTBA. CHCTEMbl ypaBHEHUN U He-
paBeHCTB — 40 4
7. UtoroBoe nosropenue — 20 g
I'eomeTpus 1. Meron KOOpAMHAT B MpOCTpaHCTBe — 14 4
YMK JI. C. Atanacsina 2. Hunuamp, koHyc, map — 16 4
3. O0bemsbl Ten — 21 1
4. UtoroBoe moBTopeHue — 15 4

Utoro—-231 14
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