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HHOACHUTEJIBHAA 3AIIUCKA

Pabouass mporpamma ydyeOHOro mpeamera «MaremaTuka» (yriayOJ€HHBIH YPOBEHbB) IJIS
10-11 wmaccoe MKOVY r. Illappuncka «Cpenmnsisi obmeoOpasoBarenbHas mikoma Ne20»
pa3paboTaHa B COOTBETCTBUU C HOPMATHUBHO-TIPABOBBIMU JTIOKYMEHTaMH:
o @enepanbHblil 3akoH oT 29.12.2012 Ne 273-D3 "O6 obpa3oBanuu B Poccuiickoit
Oenepanun"
o ®depnepanbHBIi TOCYAAPCTBEHHBIM CTaHIApT cpeAHero oOuiero oOpa3oBanus. [lpukas
MunuctepcTBa o6pa3oBanus U Hayku Poccuiickoit @enepammu ot 17.05.2012 1. Ne 413
«O06 yTBepkIeHUH (eAepATBHOTO TOCYIAPCTBEHHOTO O0pa30BaTENbHOTO CTaHAapTa
cpenHero obmero oOpasoBanus». IIpukaz MuHuctepctBa 00pa3oBaHHMs W HAyKU
Poccuiickoit ®@enepanun ot 29.06.2017 r. Ne 613 «O BHecenuu uszmenenuii B ®I'OC
COO, yrBepxka¢HHbBIN MprKazoM MuHuctepcTBa obpazoBanus u Hayku PD ot 17.05.2012
r. No 413».
e [IpumepHas ocHOBHas oOpa3oBaTelbHasl MPOrpaMMa CpeaHEro ooIIero 0opa3oBaHus;
® aBTOpCKOI MmporpaMMel K npeametHoi munuu «Ilomsipuas 3se3ga» 10-11 knacce (6a3oBbiit
U yrnyonénHslii ypoBeHs) nof peaakiueii A.M. AnekceeBa — M.: I[Ipocsemenue, 2020.
e VyebOHoro miana COO

OO0pa3zoBaTenbHbIM MPOLECC OCYLIECTBISETCS C HCIOJIb30BAHUEM YUYEOHHMKOB, Y4EOHBIX
mocoOui, BXOIAIIMX B AeicTBYromui denepanbHblii epeYeHb.

VYuebublii npeamer «MaremaTuka» BXOAUT B 00s3aTENbHYIO HpPEIMETHYIO 00JacTb
«Marematuka u nHpopmatruka». Pabouas mporpamma pa3paboTaHa AJisi OCBOCHUS MAaTEMaTHKH Ha
0a30BOM ypOBHE.

YMK Mopnkosuua A.I'., CemenoB I1.B.; Y. 2.: MopakoBuu A.I'. u np., mom pen.
MopnkoBuya A.I'. Maremartuka: anreOpa ¥ Hayajga MaTeMaTHYECKOTO aHalM3a, IeOMETpHS.
Anrebpa u Havajga MaTeMaTUYECKOro aHanu3a (0a30BbIM U YIIIyOJIEHHBIM YpOBHH) (B 2 4acTAX).
N3x. MHemo3uHa

YMK Aranacsn JI.C., byry3os B.®., Kanomues C.b. u np. Maremaruka: anrebpa u
Hayajga MaTeMaTU4eCKOro aHajau3a, reoMeTpus. I'eomerpus (6a30BbIi U yriiyOJeHHBIH YPOBHU).
N3n. [Ipocsenienue.

OO0mas xapakrepucTuKa yueOHOro npeamera

[Iporpamma yriyOn€HHOro ypoBHSI TMpeAHa3HaueHa JUIsl MNPOQPUIBHOTO H3yYEHHS
MatemMaTuku. Ilpu  BbIMONHEHUM  3TOM  MporpaMMmbl  MPEIBSABIAIOTCS — TpeOOBaHUS,
COOTBETCTBYIOIIME HAIIPABJICHUIO «MaTeMaTHKa JuIsl TpodecCHOHaIbHON JiesTebHOCTHY. BMmecTte
C TEM BBIIYCKHUK IOJIy4aeT BO3MOXKHOCTb M3Y4YHTh MaTE€MaTUKy Ha Topasfo 0ojiee BBICOKOM
YpOBHE, UTO CO3JaCT PYHIAMEHT JUIsl JalbHEHIIEro CephE3HOI0 N3yUEHUsI MaTEMAaTUKH B BY3e€.

Dopmul opeanuzayuu y4ebHo20 npoyecca:
® VHJWBUYAJIbHBIE;
® TPYyNIIOBBIE;
® (pOHTANBHBIC;
e camocrosTenbHas padoTa.

Dopmvl KOHMPOTA:
e Oecena;
® YCTHBIM OIPOC;
® JMarHOCTUYECKas padoTa;
e JoMarHss padoTa;



® TIPOEKT;

® TECT;

® 3aYeT;

® KOHTpOJIbHAs padoTa.

Onucanue mecra yqeﬁﬂoro npeamMera B y‘leﬁHOM IJIaHe

VY4eOHBIN TUIaH LIKOJBI OTBOJAMT HAa M3ydeHHe npeamera «Marematuka (yriayOJieHHBIN
ypoBeHb)» 408 yacoB B Teuenue 2 jet (mo 6 yacos B Henento B 10-11 kimaccax, 204 yacoB B roxn).
Ha u3ydyenue momyns «AnreOpa u Hayalla MaTeMaTHYECKOTO aHAlIM3a» OTBOAUTCA 136 yacoB B
roJi, Ha U3y4YeHHE reoMeTpuu 68 Jacos.

I[Inanupyemble pe3y/ibTaThl
JInyHOCTHBIE Pe3yJIbTAThI

JIn4HOCTHBIE pe3y/ibTaThl B cepe OTHOLIEHHH 00y4aromMXxcs K cede, K CBOeMY 310POBbIO,
K MO3HAHUIO ce0s:

e OpucHTalMs O0y4aroIMXCs HA JOCTHKEHHE JTUYHOTO CHACThS, PEaU3allii0 MO3UTHUBHBIX
KU3HEHHBIX TEPCHEKTUB, HWHUIMATUBHOCTb, KPEATHUBHOCTh, TOTOBHOCTb U CIIOCOOHOCTH K
JMYHOCTHOMY CaMOOTIPEICIICHNIO, CTIOCOOHOCTh CTABUTh LIEJIN M CTPOUTH KU3HEHHBIC TUIaHbI;

® TOTOBHOCTh U CHOCOOHOCTH OOecneuuTh ce0e U CBOUM OJU3KUM JOCTOMHYIO KHU3Hb B
MPOLIECCE CAMOCTOSATEIbHOM, TBOPYECKON U OTBETCTBEHHOM ESTEILHOCTH;

® TOTOBHOCTh M CIOCOOHOCTh OOYyYaromMXCsi K OTCTaWBAaHUIO JIMYHOTO JIOCTOMHCTBA,
COOCTBEHHOTO MHEHHS, TOTOBHOCTh M CIIOCOOHOCTH BBIpaOAThIBATh COOCTBEHHYIO MO3UIUIO MO
OTHOIICHHUIO K OOILIECTBEHHO-TIOJUTUYECKHM COOBITUSM IPOILUIOTO M HACTOSIIEr0 Ha OCHOBE
OCO3HAHUS U OCMBICIIEHUS! UICTOPHUH, TyXOBHBIX LIEHHOCTEN U IOCTH)KEHUI Halllel CTpaHBblI;

® TOTOBHOCTh U CHOCOOHOCTh OOYYArOIIMXCS K CaMOPa3BUTHIO M CAMOBOCIIHUTAaHHUIO B
COOTBETCTBHM C OOIEYETIOBEUECKUMH LIEHHOCTAMHM U HJAeaJaMU T'PakJaHCKOTO OOIIecTBa,
NOoTPeOHOCTh B (PM3MUECKOM CaMOCOBEPLICHCTBOBAHMHU, 3aHATHUSIX CIIOPTUBHO-0310POBUTEIHHON
JeSITeNIbHOCTBIO;

® TMPUHATHE U peau3alys IeHHOCTEN 310pOBOro U 0e30MmacHoro oopasa *HU3HU, OepeKHOe,
OTBETCTBEHHOE U  KOMIIETEHTHOE OTHOILIEHHE K COOCTBEHHOMY  (U3HYECKOMY U
MICUXO0JIOTMYECKOMY 3/10pPOBBIO;

® HENpUATHE BPEAHBIX NPUBBIYEK: KypeHUs, YIOTPeOISHUS AJIKOT0JIsl, HAPKOTHKOB.
JInuHocTHBIE pe3yjbTaThl B cepe oTHomeHuit ody4yaommxcess k Poccnn kak k Poaumne
(OreuvecTBY):

e poccuiickas HJIEHTHYHOCTb, CIIOCOOHOCTh K OCO3HAHUIO POCCHMCKON HMJIEHTHUYHOCTH B
MOJUKYJIBTYPHOM COLIMyME, YYBCTBO MPHUYACTHOCTH K HCTOPUKO-KYJIBTYPHOH OOLIHOCTH
poccuiickoro Hapoja u cyab0e Poccum, maTpuoTusm, rOTOBHOCTh K Cily’keHHI0O OTeuecTBy, €ro
3alluTE;

e YBaXXEHUE K CBOEMY HapoJly, UYyBCTBO OTBETCTBEHHOCTH mepen PoauHoM, ropaoctu 3a
CBOM Kpail, cCBOWO PoaMHYy, OpolIIoe W HACTOAIIEE MHOTOHAIIMOHAIBHOrO Hapoja Poccuwu,
yBa)KE€HHE K TOCYJapCTBEHHBIM CUMBOJIaM (rep0, ¢uiar, r’iMH);

e (GopMHUPOBaHHE YBAXKEHUS K PYCCKOMY SI3bIKY KaK TOCyJIapCTBEHHOMY s3bIKYy Poccuiickoit
Oenepanyu, SBISIOMIEMYCS OCHOBOM PpOCCHMCKOW MJIEHTUYHOCTH U TIJIaBHBIM (DakTOpoM
HAIMOHAJILHOTO CaMOOIIPEIETICHMUS;

® BOCIHUTAHHWE YBAXKEHUS K KyJIbType, s3bIKaMm, TpaJullUsIM U O0ObUasiM HapoOB,
npokuBaromux B Poccuiickon ®@enepanuu.

JIMYHOCTHBIE pe3yJbTaThl B c(pepe OTHOIIEHUI 00yYAKIIMXCH K 3aKOHY, FOCYAapCTBY M K
rPakIaHCKOMY 00IEeCTBY:



® TPaXIAHCTBEHHOCTb, TIpPAXJAaHCKas IIO3MLMSA AKTUBHOIO M OTBETCTBEHHOIO YJIEHA
poccuiicKoro OOIEeCTBa, OCO3HAIOIIEr0 CBOM KOHCTHTYLIMOHHbIE IIpaBa M 0O0s3aHHOCTH,
YB@XKAWOIIEIO0 3aKOH M IPABONOPAJOK, OCO3HAHHO IPUHMMAIOILEIO  TPAJAULMOHHBIE
HallMOHAJIbHbIE M OOILIEYEIOBEYECKHE TI'yMaHMCTUYECKHE U JIEMOKPAaTHUYECKUE LIEHHOCTH,
TOTOBOTO K YYaCTHIO B OOIIECTBEHHOM KHU3HH;

® [IpU3HAaHME HEOTUYXJAEMOCTH OCHOBHBIX IIpaB M CBOOOJ YeJIOBEKa, KOTOpbIE
IPUHAIEKAT KAXKIOMY OT POXKICHMS, TOTOBHOCTb K OCYILECTBJIEHUIO COOCTBEHHBIX INpaB U
cB0OOJ O€3 HapylIeHHs MpaB U CBOOOJ APYTHX JIMIl, TOTOBHOCTh OTCTanBaTh COOCTBEHHBIE MTPaBa
U cBOOO/ABI 4YEJIOBEKa M TpakJaHMHA COIVIACHO OOINENpPHU3HAHHBIM IPUHLMIAM U HOpMaMm
MEXIyHApOAHOro Ipasa U B coorBercTBUM ¢ KoHcturynuen Poccuiickon denepanuu, npaBosas
U TIOJIMTUYECKAsi TPAMOTHOCTB;

® MHUPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKu U
OOIIIECTBEHHON TPaKTHKH, OCHOBAaHHOE Ha JHajiore KYJIbTYyp, a TakXke pa3IuuHbIX (QopMm
OO0IIECTBEHHOTO CO3HAHMs, OCO3HAHUE CBOETO MECTa B IOJIUKYJIBTYPHOM MHpE;

® UHTEpUOpHU3ALMS IIEHHOCTEH JEMOKpaTHH U COLMAJIbHON COJUIAPHOCTHU, TOTOBHOCTb K
JIOTOBOPHOMY PEryJIMpPOBAaHUIO OTHOLICHUH B IPYIIIIE WM COUUAIbHON OpraHu3aluu;

® TOTOBHOCTh OOYYalOUMXCAd K KOHCTPYKTHMBHOMY YYacTHIO B MPHUHIATUU pPELICHUH,
3aTparuBalOIMX UX IpaBa M HMHTEPECHl, B TOM 4YMCJIE B PA3JIMYHbIX (opMax OOIECTBEHHOM
CaMOOpTaHU3aIMH, CAMOYITPaBIICHHs, 00IIECTBEHHO 3HAYUMOM JeSITeTbHOCTH;

® [PUBEPKEHHOCTb WUJESIM HWHTEpHALMOHAIN3Ma, JPYKObI, PAaBEHCTBA, B3aHMMOIIOMOIIU
HapoJI0B; BOCIUTAHHE YBAKUTEJIBHOIO OTHOIIECHUS K HALIMOHAJIBHOMY JOCTOMHCTBY JIOACH, UX
YyBCTBAM, PEJIUTHO3HBIM YOSKIEHUSAM;

® TOTOBHOCTh OOYyYaroIMXCsl MPOTUBOCTOSTH HJICOJOIMHM 3KCTPEMM3Ma, HAIMOHAIN3MA,
KceHo(poOMM; KOPpYINIUH;, NUCKPUMUHAIMM 110 COIMAJIBHBIM, PEIUTHO3HBIM, pPAacOBBIM,
HallMOHAJIbHBIM [TPU3HAKaM U IPYTUM HETaTUBHBIM COLIMAJIBHBIM SIBJICHUSM.

JInyHOCTHBIE pe3yabTaThl B cepe OTHOLIECHHUI 00y4al0IHUXCS ¢ OKPY/KAIOMMMH JTIOIbMH:

® HPAaBCTBEHHOE CO3HAHHWE U TIOBEJICHUE HA OCHOBE YCBOEGHMS OOIIEYEIOBEYECKUX
LIEHHOCTEH, TOJIEPAHTHOTO CO3HAHMWS U IOBENCHUSA B IOJUKYJIBTYPHOM MHUpPE, TOTOBHOCTH M
CIIOCOOHOCTH BECTHU JTMAJIOT C IPYTMMH JIIOJbMHM, TIOCTUTaTh B HEM B3aUMOIIOHUMAaHMsI, HAXOAUTh
o01ye eIy U COTPYAHNYATD JJIS MX JOCTHKCHHUS;

® T[pUHATHE  TYMaHUCTMYECKUX  IIEHHOCTEH, OCO3HaHHOE, YBOXHUTEIbHOE U
N00poXKeNaTelbHOE OTHOILIEHUE K APYrOMY YeJIOBEKY, €r0 MHEHHIO, MUPOBO33PEHUIO;

® CIIOCOOHOCTH K CONEPEKHBAHUIO U (POPMUPOBAHME MO3UTUBHOTO OTHOILIEHHS K JIOJISM, B
TOM YHUCJIe K JIMLAM C OTPAaHWYEHHBIMH BO3MOKHOCTSIMHU 3JI0pOBbSI M MHBaIUAaM; OepexHoe,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHE K (PU3NYECKOMY M IICHXOJOTUYECKOMY 370POBBIO
JOPYTHX JIFOJIEN, YMEHUE OKa3bIBaTh MIEPBYIO TIOMOILb;

e (GopMUPOBAHHE BBIPAKEHHOW B TIOBEIEHWM HPABCTBEHHOM MO3UIMH, B TOM 4YHUCIE
CIIOCOOHOCTH K CO3HATEIHLHOMY BBIOOPY 100pa, HPaBCTBEHHOTO CO3HAHUS U TTOBEJICHUS Ha OCHOBE
YCBOCHMsI ~ OOIIEUEIOBEYECKUX I[IEHHOCTEM M  HPAaBCTBEHHBIX YYBCTB  (YeCTH, J0Jra,
CIIPaBEJTMBOCTH, MIJIOCEPIUAS U IPYKETIOOHS);

® pa3BUTHE KOMIIETEHIIMM COTPYIHUYECTBA CO CBEPCTHUKAMH, JETHbMH MJIAJLIETO BO3pacTa,
B3pOCIBIMH B 00pa30oBaTeNbHOW, OOIIECTBEHHO TOJE3HOH, Yy4eOHO-HCCIeN0BaTeIbCKOH,
MIPOEKTHOM U IPYTUX BUJAX AESITEIbHOCTH.

JInyHOCTHBIE pe3yabTaThl B c(epe OTHOMIEHHI 00YYAIOIIMXCH K OKPYXKaKIeMy MHPY,
’KMBOIl IPUPOJE, XYA0:KECTBEHHOM KYyJIbTYype:

® MHPOBO33PEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH, 3HAUUMOCTH
HAyKH, TOTOBHOCTh K Hay4YHO-TEXHUYECKOMY TBOPUYECTBY, BiaJIeHHE JOCTOBEPHOI MHpopManueit
O TEepeloBBIX  JIOCTIKEHUSX U  OTKPBITHSIX MHPOBOM M OTEYECTBEHHOM  HAyKH,
3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpOICTBE MUpa 1 00IIeCTBa;



® TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHHMIO, B TOM YHCIE caMOOOpa3oBaHUIO, Ha
MPOTSHKEHUH BCEH JKM3HM;, CO3HATENIbHOE OTHOIICHHWE K HENPEPHIBHOMY OOpa30BaHUIO Kak
YCIIOBUIO yCIIEITHON MTPO(HECCHOHATLHOM U 0OIIECTBEHHOMN JAESITeTbHOCTH;

® DOKOJIOTUYECKas KyJIbTypa, OEpeKHOE OTHOIIEHUS K POAHON 3emiie, HPUPOIHBIM
OorarctBam Poccun u Mupa; MOHMMaHHE BIMSHHS COLMATbHO-KOHOMHYECKHX MPOIIECCOB Ha
COCTOSIHUE HIPHUPOJHON M COLMAIBHOM Cpelbl, OTBETCTBEHHOCTb 3a COCTOSHUE IPHUPOAHBIX
pPECYpPCOB; YMEHHS M HaBBIKM Pa3yMHOTO MPUPOJOINOIb30BAHMS, HETEPIHMOE OTHOILIECHHE K
JNCUCTBUSM, TPHHOCSIIMM Bpel OSKOJOTHH; MPHUOOPETEHHE ONbITa JKOJOTO-HAMPABICHHON
NeSITeNIbHOCTH;

® OCTETUYECKOE OTHOUIEHMSI K MHpY, TOTOBHOCTb K JCTETHUECKOMY OOYCTpOICTBY
COOCTBEHHOTO OBITA.
JIMYHOCTHBIE Pe3yJIbTaThl B c(pepe OTHOIIECHUI 00y4AKOIIMXCS K CeMbe U POJAUTEIAM, B TOM
4KcJie MOAr0TOBKA K CeMeifHOM KIU3HM:

® OTBETCTBEHHOE OTHOIICHHE K CO3/JaHHUI0 CEMbU HAa OCHOBE OCO3HAHHOTO MPUHSATHS
LIEHHOCTEN CeMeMHOMN KU3HMU;

® TIOJIOKUTENbHBIA  00pa3 ceMbu, pOJAUTENbCTBA  (OTLOBCTBA U  MAaTEpUHCTBA),
WHTEPUOPU3AIUS TPAAUIIMOHHBIX CEMEMHBIX IIEHHOCTEH.
JIN4YHOCTHBIE Pe3yJIbTAThI B c(pepe OTHOLIEHHS 00YYAOIIHUXCS K TPYAY, B cdepe cOuMaabHO-
IKOHOMMYECKHX OTHOIIEHUI:

e yBa)KE€HUE KO BceM (popmMam cOOCTBEHHOCTH, TOTOBHOCTD K 3allUTE CBOEH COOCTBEHHOCTH,

® OCO3HaHHBIN BBIOOp OyayIlIel mpodeccuu Kak MyTh M CIOCO0 peanu3alnuud cOOCTBEHHBIX
YKU3HEHHBIX TIJIAHOB;

® TOTOBHOCTh OOYy4YalOIIUXCS K TPYAOBOW NPOGECCHOHATBHONW NEATENbHOCTH KaK K
BO3MOXKHOCTM  y4acCTHsl B PCIICHUWU  JIMYHBIX, OOLIECTBEHHBIX, TOCYAapCTBEHHBIX,
OO0IIeHAIIMOHAIBHBIX MTPOOIIEM;

® TIOTPeOHOCTH TPYAUTHCA, YBAXKEHHE K TPYAY U JIOIIM TPYAa, TPYAOBBIM JOCTHKECHHIM,
JIO0OpPOCOBECTHOE, OTBETCTBEHHOE M TBOPUYECKOE OTHOIIEHHWE K pa3HbIM BHJAM TPYIOBOU
NeSITeNIbHOCTH;

® TOTOBHOCTh K CaMOOOCIYKHBAaHHIO, BKJIIOYas OOY4YeHHE U BBHIMOJHEHHE JOMAITHUX
o0s13aHHOCTEH.
JInyHocTHBIE pe3yiabTaThl B cdepe (u3n4ecKoro, NCUX0J0rH4ecKOro, COUMAJIBHOIO H
aKaJIeMHYeCKOro 0J1aronoay4usi 00y4arommxcs:

e (Qusnueckoe, SMOLIMOHAIBHO-TICUX0JIOTMUECKOE, COLIMATIbHOE Osaromnosydne
oOyyaroluxcsi B KU3HM 00pa30BaTEIbHOW OpraHM3allvy, OIIYIIEHHE JeTbMU 0€30MacHOCTU U
MICUXOJIOTHYECKOr0 KoM(popTa, UHPOPMALMOHHOM 6€301MacHOCTH.

IInanupyemMsblie MeTanpeMeTHbIE Pe3yJbTAThI

PeryasiTuBHble yHUBEpPcaJIbHbIE YUeOHbIE /1€iiCTBUSA
BBIITyCKHHK CMOXeET:

® CaMOCTOSITENIbHO OMNpEAeNATh IIeNH, 3aJaBaTh IapaMeTpbl U KPUTEPHUHU, MO KOTOPBIM
MOXHO ONPEAENUTh, YTO LEIb JOCTUTHYTA;

® OILIEHHWBATh BO3MOXHbBIE MMOCIEACTBUS JOCTUKEHHS NTOCTABJICHHON LIETH B JESATEIbHOCTH,
COOCTBEHHOW KHU3HU U KU3HU OKPYXKAIOLIUX JIO/IEH, OCHOBBIBASICh Ha COOOpPaXKEHUSIX ITHKU U
MOpaJly;

e CTaBUTh U (HOPMYTUPOBATH COOCTBEHHBIE 3a7a4M B OOpPA30BATEIHHOW NEATEIHHOCTH U
KU3HEHHBIX CUTYalUsIX;

® OILIGHHWBAaTh pEcypchl, B TOM 4HCIE€ BpeMs U Jpyrue HeMmaTepualbHbIE PECYpCHI,
HE0OXOIUMBIE IS JOCTUKEHHSI IOCTABJICHHOM LIETH;

e BBIOMpATh MYTh JOCTMXKCHUS LIEJIH, IUJIAaHUPOBATh pEIICHHE IIOCTABJICHHBIX 3ajad,
ONTUMU3UPYS MaTepUATIbHbIE U HEMAaTEepHUAIIbHbIC 3aTPAThI;



e OpraHu3oBbIBaTh S()(EKTUBHBIA MOUCK PECYpCOB, HEOOXOOUMBIX Ui JOCTHXKEHUS
MIOCTABJICHHOM IIEJIH;
®  COIOCTABIATH MOTYYEHHBIH Pe3yJIbTaT AEATEIBHOCTH C IIOCTABICHHON 3apaHee LIETbIO.

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBHS
BBIITyCKHHUK CMOXKET:

® JCKaTh M HaXOJIUTh 00OOIIECHHBIE CIIOCOOBI pelIeHHsl 3a/1a4y, B TOM YHCJE, OCYIIECTBIIATh
pa3BepHyThI HMH(DOPMALIMOHHBIM TOUCK M CTaBUTh Ha €ro OCHOBE HOBbIe (yueOHbIE H
II03HABATENIbHbIE) 3a/1a4H;

® KPUTHYECKHU OILICHMBATb W MHTEPHPETUPOBATH HHGOPMAIMIO C PpaA3HBIX MO3UIMIA,
pacrno3HaBaTh U (PUKCHUPOBATh MPOTUBOPEUNs B MHHOPMAIIMOHHBIX HCTOUHUKAX;

® 1CHOJb30BaTh pPa3jM4YHbIE MOJEIBHO-CXEMAaTUYECKHE CpPEJICTBA JUIsl IIPEJCTaBICHUS
CYIIECTBEHHBIX CBSA3EH U OTHOLICHHIA, a TAK)KE TPOTHBOPEYHIA, BBISIBICHHBIX B HH()OPMAIIHOHHBIX
HMCTOYHMKAX;

® HaXOAWUTb U NPUBOAUTH KPUTHUECKHUE ApPTryMEHThl B OTHOUIEHMM IEHCTBUM U CYXKIECHUMN
JPYroro; CIOKOHHO M pPa3yMHO OTHOCUTBCS K KPUTHUECKUM 3aMEYaHHUAM B OTHOLICHUH
COOCTBEHHOTO CYKJIEHUS, pACCMATPUBATh UX KaK pecypc COOCTBEHHOTO pa3BUTHS;

® BBIXOJWUTh 33 PAMKU Y4eOHOIo NpeaMeTa U OCYIIECTBIIATH LEIECHAIIPaBICHHbIN MOUCK
BO3MOXKHOCTEH JIJIs1 IIUPOKOTo MEPEeHoca CPeICTB U CIOCOOOB JeHCTBHS;

e BBICTpaMBaTh MHAMBHIYaJIbHYIO0 00pa30BaTENbHYIO0 TPAEKTOPHIO, YUUTHIBAs OTpaHUYEHUs
CO CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAaHUYEHHUS;

® MEHATH U YACPKUBATh Pa3HbIC MO3UIIMH B IO3HABATEIbHOM IESTEIBHOCTH.

KomMmyHukaTHBHbBIEC yHHBepcaibHble YueOHbIe 1elCTBUS
BhImyCKHUK CMOXKeET:

® OCYILECTBIATH JAETOBYI0O KOMMYHHUKALIHMIO KaK CO CBEPCTHUKAMU, TaK U CO B3POCIBIMU (KaK
BHYTpU 00pazoBaTeNbHOM OpraHU3allMy, TaK U 3a €€ MIpelesaMu), NoJ0UpaTh MAPTHEPOB IJIs
JIeTOBOM KOMMYHUKAIIUM HCXOAS U3 COOOpaKeHWH pe3yJbTaTUBHOCTH B3aUMOJCHCTBHSA, a He
JIMYHBIX CUMIIATHH;

® IIpU OCYIIECTBICHUU TPYNIOBOH paboOThl OBITh KaK PYKOBOIUTENEM, TaK U UJIECHOM
KOMaH/JIbl B Pa3HbIX pOJSIX (FeHepaTop uaed, KPUTHUK, UCHOIHUTENb, BHICTYMAIONUIUI, 3KCIIEPT U
T.1.);

® KOOPJMHHMPOBAaTh M BBHIMOJHATH PabOTy B YCIOBUSX pPEaTbHOTO, BUPTYaJbHOIO U
KOMOWHUPOBAaHHOT'O B3aUMOJICHCTBUS;

® Ppa3BepHYTO, JOTMYHO M TOYHO H3JaraTb CBOIO TOYKY 3pEHHUS C HCIIOJIb30BAHUEM
a/IeKBaTHBIX (YCTHBIX U MUCHbMEHHBIX ) S3BIKOBBIX CPEJICTB;

® pacrno3HaBaThb KOH(QUIMKTOTEHHBIE CHUTYallMM U MpeJoTBpamaTh KOHQIMKTBI 10 HX
aKTUBHOM (a3bl, BBICTpaWBaTh JEJIOBYI0 M 00pa3oBaTelbHYI0 KOMMYHHKAIUIO, u30eras
JIMYHOCTHBIX OLIEHOYHBIX CYXKJICHUH.

IInanupyemsble npeaMeTHbIE Pe3yIbTAThI

IIpenMeTHbple pe3ynbTaThl  YIJAYOJEHHOr0 YPOBHSI OpPHUEHTUPOBaHbl Ha IOJIyYE€HHE
KOMITETEHTHOCTEH AJIs mocieayomeid npopeccCuoHaIbHON AesTeNbHOCTH KaK B paMKax JTaHHOU
NpeIMEeTHOM o0jacTu, Tak W B CMEXHBIX € Hell obnactax. ODTa rpynma pe3ylbTaToB
MIpEATOJIaraer:

® OBJAJCHUE KIIOYEBBIMU IOHATUAMH U 3aKOHOMEPHOCTSIMHU, Ha KOTOPBIX CTPOUTCS JaHHas
npeaMeTHass o0JIacTh, paclio3HaBaHME COOTBETCTBYIOIIMX UM TPU3HAKOB M B3aMMOCBS3EH,
CIOCOOHOCTh JIEMOHCTPHPOBATH PA3IMUYHbIE MMOAXOJbl K M3YUYEHHIO SBICHUM, XapaKTEePHBIX I
M3y4aeMol mpeaMeTHON 00IacTu;



® YMEHHUE pellaTh KaK HEKOTOpbIE NMPAKTUYECKUE, TAK U OCHOBHBIE TEOPETUUECKUE 3a]1a4H,
XapaKTepHbIe AJI UCIOJIB30BaHUS METOJIOB U MHCTPYMEHTApUs JAaHHON MPeMETHON 001acTu;

e HaJIW4yMe NPEACTaBICHUNH O JaHHOM IpPEeIMETHOM o0lacTh Kak LEJIOCTHOM Teopuu
(COBOKYITHOCTH TE€OPHii), 00 OCHOBHBIX CBSI3SIX C MHBIMU CMEKHBIMH 00JIACTSMHU 3HAHUH.

Yriy0eHHbl ypOBeHb
«CHCcTeMHO-TeopeTHYECKHE Pe3YIbTaThD)

Paznen 1. BINyCKHUK HAYYHMTCS V. BbiyCKHUK NOJYYHT BO3MOKHOCTh
HAYYHUThCH
Menan JU14 yCcTIeNTHOT O IPOJOIKEHHUS Jlns obecneuenus 603MONCHOCU
OCBOCHMSI 00pasoBaHus MO CIIEHHUATBHOCTSIM, YCNneuwHo20 npoOOaNCeHUsL 00PA308AHUS NO
npeaMera CBA3AHHBIM C IIPHKIIATHEIM CNeyuanbHOCMsIM, CEA3AHHbIM C
WCIOJIb30BaHNEM MaTeMaTHKN ocywecmenenuem Hayunoii u
uccne008amenbcKou 0essmenbHOCmU 8
001aCMU MAMEMAMUKU U CMENHCHBIX HAVK
TpeGoBaHus K pe3yjbTaram
Dnemenmul - CBo6oaHO onepupoBaThl NOHATHAMU: - Hocmuocenue pesynomamos pasoena ll,
meopuu KOHEYHOE MHOXKECTBO, JJIEMEHT - OnepupoBamb NOHAMUEM ONpedenetUs,
MHOJCECE | MHOXXECTBA, IIOJIMHOXECTBO, OCHOBHBIMU BUOAMU ONPeOeneHUll, OCHOBHbIMU
u nepeceucHue, 00beIMHEHNE H PA3HOCTh sUOAMU MEeopeM;
mamemamuy | MHOXECTB, YHCIIOBBIC MHOYKECTBA Ha - NOHUMAMb CYMb KOCGEHHO20
eckoil KOOpJMHATHOW MPSAMON, OTPE3O0K, doxazamenbcmaea,
J102UKU WHTEPBAJI, MOJYUHTEPBAI, IPOMEKYTOK C | - ONepuposams NOHIMUAMU CYEMHO20 U
BBIKOJIOTOW TOYKOM, Tpadhuueckoe HeCUemHo20 MHONMCeCmaa;
MPEICTaBICHUE MHOXECTB Ha NPUMEHSINb MEMOO MAMEMAMULEeCKOU
KOOPJMHATHOH IJIOCKOCTH; UHOYKYUU 01 NPOBEOEHUSI PACCYHCOEHULL U
- 33]1aBaTh MHOXKECTBA MEPEUNCIICHUEM U | OOKA3AMENbCME U NpU peuteHuu 3a0ay
XapaKTePUCTUYCCKUM CBOHCTBOM;
- OTIEPHUPOBATH MOHATHIMU:
YTBEPIKJCHUE, OTPUIIAHUE YTBEPIKIACHUS,
HWCTHHHBIE M JIOKHBIE YTBEPIKICHYS,
MPUYMHA, CIEJCTBUE, YACTHBIN CIydaid
00I1Iero yTBep)KICHUS, KOHTPIIPUMED;
- POBEPSATH MPUHAICIKHOCTD JIEMEHTA
MHOJXKECTBY;
- HAXOJIUTh MepeceucHre U 00beTMHEHNE
MHOYECTB, B TOM YHCJIC TPEICTABICHHBIX
rpadUUecKy Ha YUCIIOBOM MPSIMOIi U Ha
KOOPJIMHATHOM IJIOCKOCTH;
-IPOBOAUTL JOKA3aTCIbHBIC PACCYKACHU
JJIs 000CHOBaHUS KCTUHHOCTH yTBCp)K,HeHI/Iﬁ
B noscednesnoii scuznu u npu uzyieHuu Opy2ux npeomenos:
-HCIIOJIH30BaTh YUCIIOBBIE MHOXKECTBA HA | - UCNOIb3068ANb MEOPEMUKO-MHOICECTNEEHHbLIL
KOOPJMHATHOM MPSIMOM M Ha SAZBIK U A3bIK IO2UKU OJI51 ONUCAHUSL PEATbHBIX
KOOPJMHATHOW TUTOCKOCTH JIJISI OTIMCAHUSL | NPOYeccos U AeleHull, npu peuleHuu 3a0ay
pEeaJIbHBIX IPOLIECCOB U SIBICHUI; Opyaux y4eOHbIX npeomemos
IIPOBOANTE TOKA3aTECJIBbHBIC PACCYXKICHUA B
CUTyaluax HOBCG}IHGBHOI\/’I KU3HHU, IPU
pEeLEeHNH 3a1a4 U3 IPYTUX IPEIMETOB
Yucna u - CBOOOIHO OTIEpUPOBATH MOHATHSIMHU: - Jlocmudsicenue pezyromamos pazoena ll;
eviparicenus | HaTypabHOE YUCIIO, MHOKECTBO - c80600HO ONEPUPOBAMb YUCTIOBLMU

HaTypaJIbHBIX YHCEN, LIEJNI0E YUCIIO,

MHOICecmeamu npu petlerHuu 361061'!,'

! 351ech 1 nanee: 3HATH OMpeIEIICHHE IOHSTHS, 3HATh H YMETh 0OOCHOBBIBATH CBOMCTBA (IPH3HAKH, CCIIH OHHU CCTh)
MOHSITHSI, XaPaKTEPU30BATh CBS3U C APYTUMH NOHITHSMH, IPEICTABIISAS OJHO MOHITHE KaK YacTh LEJIOCTHOTO
KOMIUIEKCA, UCIIOJIb30BaTh MOHITHE U €r0 CBOICTBA NP MPOBEICHUU PACCYKICHHH, 0KA3aTENbCTB, PEIICHUH 3a1a4.
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MHOKECTBO LIEJIBIX YKMCEeN, OOBIKHOBCHHAS
Ipo0Bb, NecaTHIHAs APOOh, CMEIaHHOE
YHCII0, PAIIHOHAIEHOE YMCIIO0, MHOXKECTBO
palMOHANBHBIX YHCEN, UPPALIMOHATIEHOE
YUCJIO, KOPEHb CTETEeHHU N,
NEeHCTBUTEIHHOE YHCIIO, MHOKECTBO
JIEHCTBUTEIBHBIX YUCET, TEOMETPUUCCKAS
HWHTEPIpETalns HATyPabHBIX, IENbIX,
paIOHANBHBIX, TeHCTBUTEIFHBIX YHCEIT;
- IOHUMATh U OOBSICHITH PA3HUILY MEXKIY
MNO3UILIMOHHON U HEMO3UIIMOHHON
CUCTEMaMH 3aITiCH YHUCEIT;

- IEPEBOUTH YUCIIA U3 OJTHOU CUCTEMBI

3anmucy (CUCTEMBI CUHCIICHHUS) B IPYTYIO,
-IOKa3bIBaTh U UCIIOJIh30BATh MIPU3HAKU
JICIMMOCTH CYMMBI M TIPOU3BEICHUSI IPH
BBITIOJTHEHUY BHIYUCIICHUH U PEIIEHUN
3a7]ad4;

-BBIMOJIHATH OKPYTJICHUE PAIMOHATILHBIX
Y UppaIOHANBHBIX YHCEIN C 33JaHHOMN
TOYHOCTBIO;

-CpaBHUBATh JICHCTBUTEIbHBIC YHCIIA
Pa3HBIMH CITIOCOOAMU;

-YIOPSAOYNBATH YHMCIIA, 3AIIFICAHHEIE B
BHJI€ OOBLIKHOBEHHOM U JECITUYHOMN
IpoOu, dncia, 3aIMCaHHBIC C
WCTIONIb30BaHUEM apHPMETHIECKOTO
KBaJIPAaTHOTO KOPHSI, KOPHEH CTENICHH
6ombIe 2;

- Haxoauth HOJ[ 1 HOK pazueimu
crioco0aMu M HCITONIb30BaTh UX MPH
peleHuy 3aj1ady;

-BEITTOJIHATE BEIYUCIICHUS U
MpeoOpa3oBaHUs BHIPAKEHHUIA,
COJIepIKaIInuX IeHCTBUTEIbHBIE YHCa, B
TOM YHUCJIC KOPHU HATypaIbHBIX
CTCIICHEH;

-BBITIOJTHAThH CTaHJAPTHBIC
TOXICCTBEHHBIC ITPeOOpa30BaHUS
TPUTOHOMETPUYECCKHUX,
Jorapu(pMHUYECKUX, CTETICHHBIX,
HMPPAIMOHAIBHBIX BBIPAKCHHH

- NOHUMAMb NPUYUHBL U OCHOBHbBIE UOeU
PACUUpeHUst HUCTIOBbIX MHOIICECTNE,

-81A0emb OCHOBHBIMU NOHAMUSIMU Meopul
0enuUMOCmu npu peuteHuy CMmaHOapmHbIx 3a0a4
- umMems 6a306vie NPeOCMaBIeHUsL O
MHO2ICECmBe KOMNLEKCHBIX YUCE,

- C80000HO BLINONHAMb MONCOECTNEBEHHbIE
npeobpazo6anus MmpueoHOMEempuiecKux,
J102apUGMUYECKUX, CIENEHHbIX GbIPANCEHULL

- 81adems Gopmynou bunoma Hotomona,

- NPUMEHAMb NPU PeuleHUU 3a0ay meopemy o
nunetnom npeocmaesnenuu HO/;

- npumeHsImb npu peuteHuu 3a0ay Kumatickyro
meopemy 06 ocmamxax,

- NpUMeHAmMb npU peuteHuu 3a0ay Manyro
meopemy Pepma;

- yMemb 6bINOAHAMb 3ANUCH YUCTA 8
NO3UYUOHHOU CUCeMe CYUCTeHUs,

- NPUMEHMb NPU PeuleHUU 3a0a4 MmeopemuKo-
YUCA0BbIe (DYHKYUU: YUCTO U CyMMa derumerneti,
@yHuxyuio diinepa,

- NPUMEHAMb NPU PetleHuU 3a0ay yentvie
opoou;

-NpUMEHAMb NPU PeuleHUul 3004y MHO20YIeHbL C
OelicmeumenbHuIMU U YeablmMu
Koappuyuenmamu;

-81a0emsv NOHAMUAMU NPUBOOUMBLU U
HenpugoOUMbLL MHO2OUAEH U NPUMEHSMb UX
npu peweruu 3a0ay;

-npumensms npu pewenuu 3a0ay OCHO8HYIO
meopemy aneeopwi;

-NpUMEHAMb NPU peulerHul 3a0ay npocmeliuiue
PYHKYUU KOMNIEKCHOU NEPEMEHHOU KAK
2eomempuieckie npeodpaz08aHus.

B nosceonesnoil scuznu u npu uzyueHuu Opy2ux yUeoHvlxX npeomemos:

-BBITIOJTHATE U OOBSICHATE CpaBHCHHUE
Pe3yAbTaTOB BEIYMCICHUH IPH PELICHUN
MPAaKTUYECKUX 3a7a4, B TOM YHCIIe
HpI/I6HI/I)KeHHBIX BBI‘II/IC.H@HI/IIZ, HCIIOJIB3YA
pasHble crocoObl CPABHEHUH;

- 3aIlUCBIBaTh, CPABHUBATH, OKPYTIISThH
YHCIJIOBBIEC JaHHbIEC PEabHBIX BEIUYNH C
UCTIONIb30BAaHUEM PA3HBIX CHCTEM
HU3MEpEHMS;

-8bINOIHAMb 0CCMEUsL C YUCTIOBbIMU OAHHBIMU
npu peuteHuly 3a0ay nPAKmMu4ecKo2o
xapaxkmepa u 3a0a4 u3 pasiuiHbix 00aacmeli
3HAHUU, UCNOABL3YSL NPU HEOOX0OUMOCTU
CHPABOUHbIE MAMEPUATLL U GLIYUCTIUMEIbHbLE
ycmpoiicmaa,

-0YeHUBaAmMb, CPABHUBAMDb U UCNOTIL30BAMb NPU
peuleHuy NPAKmuYecKux 3a0a4 4Uciogble
3HAYEHUS] PeanbHbIX 8elUYUH, KOHKDEMHble
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-COCTABJIATH U OLICHUBATL PAa3HbBIMU HYUCTI08ble XapaKkmepucmuku 06beKmos
CIoCco0aMH YHCIIOBBIC BRIPQKCHUS TIPH OKpYIIcaouiezo Mupa

peLIeHNH IPaKTHUECKHUX 3a/1a4 U 3a/1a4 U3
JPYTUX Y4eOHBIX IPEAMETOB

Ypasnuenusa | - CBoGoxHO oneprupoBaTh HOHATHSIMU: - Hocmuoicenue pezynomamog pazoena ll,

u ypaBHEHHE, HEPABEHCTBO, PABHOCHIIBHBIE | ~C60000HO Onpeoeians mun u 6bloupams

Hepasencm | YPABHEHUs U HEDABEHCTBA, yPABHEHHE, Memoo peuieHusi NOKA3aMeabHbIX U

ea SIBIISTIOIIIEECS CIIEJICTBUEM JIPYTOTO J102apupmuieckux ypagHeHuil u HepaseHcms,
yPaBHEHUSI, yPABHEHHUS, PABHOCUIIBHBIE UPPAYUOHATILHBIX YPAGHEHU U HEPAGEHCINS,
Ha MHOYKECTBE, PABHOCHJIbHBIE MPUSOHOMEMPUYECKUX YDAGHEHUT U
npeoOpa3oBaHusl ypaBHEHUIA; HEPAaseHcme, ux CUCmem,
- pelath pasHble BHIbI yPaBHEHUH U -c80000HO peuiams cucmemyl TUHEUHbIX
HEPaBEHCTB U UX CUCTEM, B TOM UYHUCIIE ypasHenuu,
HEKOTOpbIe ypaBHeHUS 3-i U 4-if -pewiams OCHOGHblE MUNbL YPAGHEHUT U
CTeIeHeH, IPOOHO-pPalliOHANIEHBIE U Hepasencme ¢ napamempamis,
UppanroOHaIbHBIE; -NPUMEHAMb NPU peuleHul 3a0ay HepaseHcmea
-OBJIa/IETh OCHOBHBIMH THIIAMHU Kow — bynaxoeckozo, beprynnu;
MOKa3aTeIbHBIX, JOrapu()MUUECKHX, -umems npedcmasienue 0 HepageHCcmeax

UpPAalMOHATBHBIX, CTENEHHBIX YPABHEHUH | MeHCOY CPeOHUMU CIMeneHHbIMU
Y HEPaBEHCTB U CTaHAAPTHBIMHU
METOAaMU UX pCIHCHI/Iﬁ " IMIPUMECHATH UX
MIPY PEIICHUH 33/1a4;

- IPUMEHSITH TeopeMy be3y k penieHuto
YPaBHEHU;

- IPUMEHATH TeopeMy Buera s
peleHHs HEKOTOPBIX YPaBHEHUH CTeNeH!
BBIIIE BTOPOIf;

- IOHUMATh CMBICJI TEOPEM O
PaBHOCHIIBLHBIX U HEPABHOCHIIBHBIX
MpeoOpa3oBaHUSIX YPABHEHUH U YMETh UX
JIOKA3bIBaTh;

- BJIaJIETh METOAaMH pEIICHHS
YpaBHEHHMH, HEPABEHCTB U MX CUCTEM,
yMEThb BEIOMPATH METO]| pEIICHHS U
00OCHOBBIBATH CBOH BEIOOD;

- UCTIOJIb30BaTh METO] MHTEPBAJIOB JIJIs
pelliecHNs HEPABEHCTR, B TOM YHUCIIE
JIPOOHO-PAITMOHAEHBIX W BKIFOYAIOIINX B
ce0st UppallMOHAIbHBIC BRIPAKEHUS;

- peuiath anreOpanvecKue ypaBHEHUS U
HEPAaBCHCTBA U UX CUCTEMBI C
rapamMeTpaMu anredpanaeckum u
rpadUUeCKUM METOAAMHU;

- BJIaJICTh Pa3HBIMH METOIAMH
JI0Ka3aTelIbCTBA HEPABEHCTB;

- peuiath ypaBHEHHS B IEJIbIX YHCIIAX;
n300paXkaTh MHOYKECTBA Ha MJIOCKOCTH,
3aj1aBacMble YpaBHEHHUSIMH,
HEPaBCHCTBAMHU U UX CUCTEMAMU,

- CBOOOJTHO MCIIOJTb30BATh
TOXKJCCTBEHHBIC IPEOOPA30BAHUS MPH
pellicHUN YPaBHEHHUH U CUCTEM
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YpaBHEHUI
B nosecednesnoii ycuznu u npu uzyueHuu Opy2ux y4eoHovlxX npeomemos:
-COCTaBIIATh M PEIIaTh yPaBHEHHUS, - cocmasisims U peulams YpaeHeHUs:, CUCeMbl
HEPaBEHCTBA, MX CHCTEMBI [IPH PEIICHUN | YPABHEeHUll U HepaseHCMed Npu peuieHuu 3a0ay
3aJa4 IPYTUX yueOHBIX MPEIMETOB; Opy2ux y4eOHbIX npeomMemos;
-BBITIONTHATH OLEHKY MPaBAONoI00uns - UCHOIL308AMb YPABHEHUS U HEPABEHCMEA 015
Pe3yIbTaTOB, IOMYYaeMbIX MIPH PEIICHUN | HOCMPOEHUS U UCCLe008AHUS NPOCMEUUUX
Pa3NUYHBIX YpaBHEHH, HEPABEHCTB U UX | MamMeMamuieckux mMooeiel peaibHbIx
CHCTEM TPH PELICHUH 3aa4 APYTHX cumyayuil uny npUKIAOHbIX 3a0ay,
Y4eOHBIX TPEIMETOB, -yMemb UHMEPRPemupo8ams NOLYYeHHbIL NPU
-COCTaBJIATh M PeIaTh ypaBHEHUS U peulenuy ypaeHe s, HepaseHcmed unu
HEpaBEHCTBA C MapaMeTPaMH MPH cucmembul pe3yibmam, OYeHusams e20
pelIeHny 3a1a4 APYTUX yaeOHbBIX npagoonooodue 6 KOHmekcme 3a0anHOU
MIPEeIMETOB; PeanbHOl cCumyayuy uiu RPUKIaoOHol 3a0ayu
-COCTaBJIATh YpaBHEHHE, HEPABEHCTBO
WJIM UX CHCTEMY, OITUCHIBAIOIIINE
PEANBHYIO CHTYAIHIO WITH TIPUKIIATHYFO
3ajaqy, HHTEPIPETUPOBATH MTOTyUYCHHbIC
pe3yabTaThI;
-HCTIOJIB30BaTh IPOTPAMMHEIE CPEICTBA
MIPU PELICHUH OTJCIBHBIX KI1acCOB
YpaBHEHHUI U HEPABEHCTB

@yuKkyuu -Bnaners mOHATUAMU: 3aBUCUMOCTD -/locmudicernue pesyrbmamos pazoena 11;

BEJIMYHH, QYHKIHS, apTYMEHT U 3HaUE€HHUE
(dyHKIMY, 001aCTh ONpeIeNeHUs 1
MHOECTBO 3Ha4eHUI (DYyHKINH, rpaduK
3aBUCHUMOCTH, rpaduk GYHKLIUH, HYJIH
(YHKIINY, TPOMEKYTKH
3HaKOMOCTOSIHCTBA, BO3pAacTaHKUE Ha
YHCIIOBOM MIPOMEXYTKE, yObIBaHUE Ha
YHCIIOBOM IIPOMEXYTKE, HauOoJbIlee 1
HaMMeHbIllee 3HaYeHne PyHKIMN Ha
YHCIIOBOM MPOMEXYTKE, MEPUOTUECKAsT
(byHKLUS, IEPUOJ, YETHAS U HEUETHAs
(YHKINY; YMETh IPUMEHSITh 3TH MTOHSTHSI
MIPU pElICHUH 3a]1ay;

-BJIA/ICTh IOHATUEM CTETICHHAs! (PYHKIIUS;
CTPOUTH €€ TpadUK U yMETh IPUMEHSATh
CBOMCTBA CTENIEHHOM (PYHKITUHN TPU
peleHnHt 3a/1a4;

-BJIA/ICTh MIOHATUSIMH MTOKa3aTeIbHas
(GYHKIIUS, DKCTIOHEHTA; CTPOUTh UX
rpadUKH U YMETh IPUMEHSTH CBOICTBA
MOKa3aTeNnbHON (YHKUMH [IPU PELICHUH
3aj1ad;

-BJIQJICTh IOHATUEM JIOTapupMUIecKas
(GYHKLUS; CTPOUTD ee rpaduK U yMETb
MPUMEHSTH CBOHCTBA JIOrapu(pMUIECKON
(yHKIIUY TTpH pEIIeHNH 33/1a4;

-BIIA/ICTh IOHATUSIMH
TPUTOHOMETPUYECKUE (DYHKIINU; CTPOUTD
uX rpauKi U yMETb IPUMEHATh

-61a0emb NOHAMUEM ACUMNIMOMbL U YMENb €20
NPUMEHAMb NPU PeuleHUU 3a0ai;

-npuUMeHAMb Memoobl peuleHus npOCMetuux
oughghepernyuaibHuIX ypasHeHull nepeo2o u
8MOP0O20 NOPAOKOE
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CBOWCTBA TPUTOHOMETPHUUECKUX (PYHKIHHA
IIpY PEIICHUY 33/1a4;

-BJIaJIETh MOHATHEM OOpaTHas (DyHKIIHS;
MIPUMEHATH 3TO MOHATHE NP PEIICHUN
3azay;

-IIPUMEHSTH IIPY PEIICHUH 3a1a4
CBOHWCTBa (DYHKIMH: YETHOCTH,
MEePUOANYHOCTh, OTPAHUYEHHOCTH;
-IIPUMEHSTH NIPY PEIICHUH 3a1a4
npeoOpazoBaHus rpapuKoB QYyHKITHIH;
-BJIaJIETh MMOHATUAMHU YHUCIIOBas
[0CJIEI0BATENILHOCTD, apuMeTHIECKas 1
reoMeTpHYecKas porpeccus;
-[IPUMEHSTH NIPH PEIICHUH 33124
CBOICTBA W MPHU3HAKH apu(HMETUIECKOHN U
FEOMETPUYECKON porpeccuit

B noecednesnoit scusnu u npu uzyueHuu Opy2ux y4eoHslX npeomemos:

- OTIPENIeNIATH 110 TpaduKaM
WCTIONB30BaTh ISl PELICHUS PUKIIaTHBIX
3aJa4 CBOMCTBA pPeaJIbHBIX MPOLIECCOB U
3aBUCUMOCTEH (HauboIbIIme 1
HaMMEHBIIVE 3HAYCHHUS, IPOMEKYTKH
BO3pacTaHus U YOBIBAaHUS (PYHKIIWH,
MPOMEKYTKU 3HAKOIIOCTOSIHCTBA,
ACHMIITOTHI, TOUKH Teperuda, nepuoj u
T.IL);

-MHTEPIPETHPOBATH CBOMCTBA B
KOHTEKCTE KOHKPETHOU ITPAKTUYECKOMN
CUTYaIlnY;

-OmpeAessATh 1o TpadukaM npocreiime
XapaKTePUCTUKHU MEPHOANIECKUX
MPOIIECCOB B OMOJIOTHH, IKOHOMUKE,
MYy3bIKE, PaIMOCBs3U U Jp. (AMIUTUTYa,
MIEPHOJ U T.I1.)
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HAYYHUThCH
Dnemenmur | -Bnanets monsaruem 6ECKOHEYHO -/locmuoicenue pezynomamog pazoena I
mamemamuy | YOBIBAIOIIas TEOMETPUIECKAS IPOTPECCHUS | -C80D0OHO 61ademb CIMAHOAPMHbBIM
UecKozo 1 YMETb IPUMEHATH €T0 NP PEIICHUN annapamom Mamemamuyecko20 auaiu3a os
ananuza 3azad; GbLUUCTCHUA NPOU3BOOHBIX (DYHKYUU OOHOU
-IPUMEHSTH JJIs PELICHUs 3a]]a4 TEOPUIO | HEPEMEHHO;
TIPEACIIOB; -c80000HO NPUMEHAMb ANNAPam
-BJIA/ICTh OHATUSIMHA OECKOHEYHO Mamemamu4ecko20 aHanusa O UCCie008aHus
Oonblre 1 0ECKOHEYHO MaJlble YUCIIOBBIC | (hYHKYUL U HOCMPOEHUs 2PAPUKO8, 8 THOM
[I0CJIEI0BATEILHOCTH U YMETh yucae uccie008ans Ha 6bINYKIOCHb,
CpaBHHUBATh OECKOHEYHO OOJbIINE U -0nepuposams NOHAMUEM NepP8o0OPA3HOL
0ECKOHEYHO MaJIble MMOCICI0BATENLHOCTH; | (hyHKYUU 018 peuteHus 3a0ay;
-BJIa/ICTh IOHATUSIMH: IPOU3BOAHAS -061a0emb OCHOBHLIMU C8E0CHUAMU 00
(YHKLIUH B TOUKE, IPOU3BOAHAS unmezpane Hviomona—Jletionuya u e2co
GyHKIIH; npocmenuux npUMeHeHUsIx,
-BBIYUCIISATH POU3BOIHBIC 3JIEMEHTAPHBIX | -ONepUposams 6 CmaHOApmMHbIX CUMYAYUsx
(YHKIMH 1 UX KOMOMHAIINH; NPOU3BOOHBIMU BbICULUX NOPAOKOB,
-HCCIeI0BaTh (PYHKIIMK Ha -yMemsb NPUMEHAMb NPU peuenuu 3a0ay
MOHOTOHHOCTb ¥ 9KCTPEMYMBI; C60lICMBAa HeNPepbIGHLIX QYHKYULL,
-CTPOMTH T'PaQUKH U IPUMEHATH K -yMemb NPUMEHSIMb NPU peuleHuu 3a0ay
pELICHHIO 3aia4, B TOM YHUCIIe C meopemul Beliepuwmpacca;,
napaMmeTpoM; -yMemy GbLINOAHAMb NPUOTUINCEHHDIE
-BJIa/ICTh IOHATUEM KacaTelbHas K BbIUUCTIEHUS (MEMOObL PeuleHUs YPAGHEHU,
rpaduKky GYHKLIUHU U YMETh IPUMEHSTh BbIUUCTICHUS. ONPEOENIeHHO20 UHMESPANa);
€ro MpH PElIeHUH 33]1ay; -yMemb NPUMEHSAMb NPUTONCEHUE NPOU3EOOHOU
-BJIQ/ICTh TIOHSATUSIMH TIEpPBOOOpa3Hast U onpeoeneHH020 UHMe2pana K peueHuo 3a0a4
(GyHKLUS, ONpeieIeHHbIN HHTETpa; ecmecmeosHaHusl,
-IpUMEHATE TeopeMy Hprotona—JleHOnuua u | -gradems NOHAMUAMU 8MOPAsL RPOU3BOOHAS,
€C CICACTBHA JUI PEHICHUA 3a/1a4 BLINYKIOCHb 2PAPUKA DYHKYUU U YMemb
uccnedo8ams YHKYUIO Ha 8bINYKIOCHDb
B noscednesnoii scusznu u npu uzyienuu Opy2ux npeomenos:
- peuath NpUKIaIHbIE 3a0a4H U3
Ouonoruu, GU3NKH, XUMUH, SKOHOMHUKH U
IPYyTHX TIPEIMETOB, CBA3aHHBIE C
HCCIIEIOBAHNEM XapaKTEPUCTUK
MPOIIECCOB;
- HHTEPIPETHPOBATH MTOTyYCHHBIC
pe3yabTaTHI
Cmamucmu | OnepupoBaTb OCHOBHBIMU -Jlocmuoicenue pesyrvmamos pazoena ll;
Ka u OIMCATENbHBIMU XapaKTEPUCTUKAMHU -umems npedcmasienue 0 YeHmpaibHou
meopus YHCI0BOro Habopa, MOHATHEM npeoenvHol meopeme;
seposamnuoc | TSHEPANIbHAS COBOKYIHOCTE 1 BBIOOPKOH | -umems npedcmasnenue o 6bl60p01ll-£0/l/lv
mei, U3 Hee; K02 Quyuenme Koppensyuu u IUHeHou
-OTIepUPOBATH MOHITUSMH: YaCTOTA U pezpeccuil,
Aocura BEPOSITHOCTH COOBITHSA, CYMMa U -umMemyb npeocmasienue 0 CImamucmuyeckux
Kombunamo MPOM3BEJICHIE BEPOSTHOCTEH, BEIYUCIIATD | 2UNOME3AX U NPOGEPKe CIMAMUCHUYECKOU
puka BEPOSATHOCTH COOBITHH Ha OCHOBE

MOJCYETa YKCIIA UCXOJOB;
-BJIaJIETb OCHOBHBIMU MOHATUSIMU
KOMOHMHATOPUKH U YMETh X PUMEHSTH
NP PEILLICHUN 33]1aY;

-MMETh TPEJICTaBIICHUE 00 OCHOBaX
TEOPUU BEPOSITHOCTEM;

2UNOme3swl, 0 CMAMUCIUKe KpUmepusi u ee
VPOBHE 3HAUUMOCU,

-UMemb NPeOCMAasieHue 0 C53U IMIUPUYECKUX
U meopemuyeckux pacnpeoenenuil;

-UMemb nPedCcmasieHue 0 KOOUPOBaHul,
0BOUYHOU 3aNUCU, OBOUUHOM Oepese;

-811a0enb OCHOGHBIMU NOHAMUAMU TNeopUn




Yriay0JieHHbIH YPOBEHD
«CHCTEeMHO-TeopeTHYeCKHe Pe3yJbTaThI»

Pa3nen 1. BoINyCKHUK HAYYHTCSI V. BoInyCKHUK MOJYYHT BO3MOKHOCTb
HAYYUThCS
-MMeTb MPEJCTaBICHUE O TUCKPETHBIX U | epaghos (epagh, eepuiuna, pedbpo, cmeneHs
HETIPEPHIBHBIX CITyJalHBIX BETMUMHAX U | 8epulltbl, nyms 6 epaghe) u ymems RPUMEHAMb
pacrpeneseHusX, 0 He3aBUCUMOCTH Ux npu peuteHuy 3a0a,
CIly4aiHbIX BEJIMYWH; -umems npeocmasienue 0 0epesbsx u ymems
-MMETb MPEJCTABICHUE O NPUMEHAMb NPU PeuleHUU 3a0ad;
MaTeMaTHYECKOM OXXHUJAHUH U -61a0emb NOHAMUEM C8A3HOCIb U YMemb
JHCIIEPCUU CITy4aiHBIX BEJINYMH; NPUMEHAMb KOMNOHEHMbL C8A3HOCMU NPU
-MMeTb MPECTABICHUE O COBMECTHBIX peutenuu 3a0a4;
pacipeneNeHusX CIIyJaifHbIX BEJIHYHH; -yMemsb oCyuwjecmensims nymu no peopam,
-IIOHUMATh CyTh 3aKOHA OOJBIITUX YHCET 00x00b1 pebep u sepuiun epaga;
1 BBIOOPOYHOTO METOIa H3MEPEHUS -umems npeocmasienue 06 NeposoM U
BEPOATHOCTEH; 2aMUTLIMOHOBOM NYMU, UMeMb NPeocmasieHue
-AMETh MPEJCTaBICHNE O HOPMAIEHOM 0 MPYOHOCMU 340a4U HAXOHCOCHUS.
pacrpe/elieHIH U IPUMEPax HOPMAIbHO | cAMUTLINOHOBA NYMU;
pacrpe/ieieHHbIX CTyYaiHbIX BEJMYUH; -61a0emb NOHAMUAMU KOHEYHble U CUemHble
-AMETh MPEJICTaBICHNUE O KOPPEIILIHN MHOICECMBa U YMemb UX NPUMEeHAMb Npu
CIlyYaifHbIX BEJTUYWH. peuienuu 3a0a4;
-yMems NPUMEHAMb Memo0 MamemMamuieckol
UHOYKYUU;
-yMemsb npUMeHams npuryun JJupuxie npu
peutenuu 3a0ay
B nogceonegnoil ycusnu u npu uzyueHuu Opy2ux npeomemos:
-BBIYHCIIATH WIN OL[CHUBATH BEPOSITHOCTH
COOBITHY B pearbHOM JKU3HU;
-BBIOMPATH METOJIBI TIOJIXOISIIETO
npe/ICTaBIeHNs M 00pabOTKU JTAaHHBIX
Texcmogovie | -Pematb pa3Hble 3a1a4u MTOBBIIICHHON - Hocmuoicenue pezynomamos pazoena |l
3a0auu TPYAHOCTH;
-aHAJIN3MPOBATh yCIOBUE 3a/1a4H,
BBIOMPATh ONTUMAIBHBIN METOJI PEIICHUS
331241, paccCMaTpUBas Pa3IndHbIC
METOJIbI;
-CTPOUTH MOJICTb PEIICHHS 3a/1a4H,
MPOBOJIUTH JI0KA3aTeIbHBIC PACCyKICHUS
MIPU PEIICHUH 33]]a4u;
-pemaTh 3a7a4uu, Tpedyromme mepedopa
BapHaHTOB, IPOBEPKH yCIOBH, BEIOOpa
ONITUMAJILHOTO Pe3yibTaTa;
-aHAJIM3UPOBATh U HHTEPIPETHPOBATH
MOJTyYEeHHBIE PELICHUs B KOHTEKCTE
yCJIOBUS 3a/1a4H, BEIOUPATh pEIICHUs], HE
MPOTHBOPEYAIIIHE KOHTEKCTY;
-IIEPEBOJIUTH MPH PEIICHUH 331291
nHOPMALIUIO U3 OTHON (OPMBI 3aITUCH B
JPYTYI0, UCIIONB3YS IPU HEOOXOMMOCTH
CXEMBI, TAOJUIIBI, TPAQUKH, TUATPAMMBI
B nogceonegnoi ycusnu u npu uzyuyenuu Opy2ux npeomemos:
-pemaTh NPaKTUYeCKUE 3a/1a9i 1 3aJa9u
W3 IPYTHX MPEIMETOB
T'eomempus | - Bnagets reOMETPUIECKMMU TIOHATHAME | -HMmemb npedcmasienue 06 akCUOMAMUIECKOM

IIpU pCUICHNHU 3aJ1a4 U IPOBCACHUN
MAaTCMATHYCCKHUX paCC}’)K,Z[CHI/If/i;

Memooe;
-81a0emb NOHAMUEM 2eOMeMmPULecKie Mecma
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-CaMOCTOATENLHO (OPMYITHPOBATH
OTIpeieNieHHs TeoMeTpUIecKuX Quryp,
BBIJIBUTATh TUTIOTE3bI O HOBBIX CBOMCTBAaX
U TIPU3HAKaX T€OMETPUIECKUX QUTYp U
00OCHOBBIBATH WM ONPOBEPraTh UX,
000011aTh NI KOHKPETH3UPOBATH
pe3yabpTaThl Ha HOBBIX Kiaccax Quryp,
MPOBOJUTH B HECIIOKHBIX CITydasx
KJIACCU(HUKAIIIO QUTYP IO Pa3TUIHBIM
OCHOBaHUSIM;

- UCCIIEIOBATh YePTEXKHU, BKIIOYAs
KOMOWHANWU GUTYp, U3BICKATh,
HWHTEPIPETUPOBATh U MPEOOPA30BHIBATH
HHPOPMALIUIO, TPEJCTABICHHYIO Ha
YepTexax;

-pemaTth 3a7a9u reOMETPHUYECKOTrO
COACPpIKaHus, B TOM YUCJIC B CUTYyallUAX,
KOTJIa aJITOPUTM pEIICHUsI HE CIeIyeT
SIBHO U3 YCJIOBUSI, BBIMOJTHSATh
HEOOXOIUMBIC TS PEIICHUS 33729
JONOJHUTCIIBHBIC ITOCTPOCHUS,
HCCIIEI0BATh BO3MOXKHOCTh IPUMEHEHHUS
TeopeM U GOpMyI TSI PEIICHUS 3a1aY;
-yMeTh (OPMYJINPOBATh U JI0OKAa3bIBATh
reOMETPUUYECKHE YTBEPKICHHS;
-BIIQJICTh MOHATUSIMU CTEPEOMETPHH:
MpU3Ma, MapasuieNieue 1, TUpaMua,
TeTpasIp;

-MMETh MPECTABICHUS 00 aKCHOMax
CTEPEOMETPHH U CICJCTBHUSAX U3 HUX U
YMETb IPUMEHATH UX IIPU PELICHUU
3aja4;

- YMETh CTPOUTH CCUCHHUSI
MHOTOTPaHHUKOB C UCTIOJIb30BAHUEM
Ppa3iIMYHbIX METOAOB, B TOM YUCJIC U
METO/Ia CIIC/IOB;

-MMeTb MIPEJCTABICHUE O
CKpCIINBAIOIINUXCA MPAMBIX B
MPOCTPAHCTBE U YMETh HAXOIUTh yroj U
paccTosiHue MEXIy HUMU;

-PUMEHSTH TEOPEMBI O NMAPAIIIETLHOCTH
NPSAMBIX U TJIOCKOCTEN B MPOCTPAHCTBE
MIPY pELICHUH 3a71ay;

-YMETb IIPUMEHSTH IIapajuIeIbHOE
MIPOCKTUPOBAHKE TSI H300pasKCHIS
duryp;

-yMETh MPUMEHSITH MEPICHINKYISIPHOCTH
HPSAMOM U IJIOCKOCTH NPU PELLIEHUN
3ajaq;

-BJIa/ICTh IOHATUSMH OPTOTOHAJIBHOE
MPOEKTHPOBaHHE, HAKIIOHHBIE H UX
MPOEKIINH, YMETh IPUMEHSTH TEOPEMY O
TpeX MEPIEHANKYISIpax Mpy peHIeHUH

MoYeK 8 NPOCMPAHCMEE U YMeMb NPUMEHSMb
Ux 0715 peutenuss 3a0ay;

-yMemb npUMeHAMb 0711 peuleruss 3a0ay
C80UCMBa NAOCKUX U O8YSPDAHHBIX Vl08,
MpexeparHo2o yeaa, meopemvl KOCUHYCO8 U
CUHYCO8 OJIsl MPEXSPAHHO20 Yyena,

-81a0emsv NOHAMUeM NePReHOUKYIAPHOE
ceueHue nPuMbl U YMemv NPUMEHMb €20 Npu
peuenuu 3a0ay,

-uMemb nPedcmasieHue 0 080UCMEEHHOCMU
NPABUTLHBIX MHO20CPDAHHUKOG,

-81a0emb NOHAMUSIMU YEHMPATbHOE U
napanieibHoe NPOeKmMupo8anue 1 NPUMeHsmMb
UX npU NOCMPOCHUU CeHeHUl MHO20SPAHHUKOG
MemoooM NpoeKyutl,

-uMemb NPeOCmasieHue 0 pazeepmie
MHO02PAHHUKA U Kpamyauuiem nymu Ha
NOBEPXHOCTU MHO2OCDAHHUKA,

-uMemb npedcmasienue 0 KOHUYeCKUx
CeYeHUsX,

-UMemb NPeOCmasIeHue 0 Kacarwuxcs cgepax
U KOMOUHQYUU mei 6PAWeHUst U YMemb
NPUMEHIMb UX NPU PEUEHUU 3a0a4;
-NPUMEHSIMb NPU PeUleHUuU 3a0ay opMyry
PACCMOsIHUSL O MOYKYU 00 HIOCKOCTU,
-811a0emsb pasHbiMU CnocooamMu 3a0aHUs
nPAMOUL YPAGHEHUSMU U YMemb NPUMEHSIMb NPpU
peweHuly 3a0ad;

-NPUMEHAMb NPU PeUleHUul 3a0ay U
00oKazamenbemee meopem GeKmopHblil Memoo u
Memoo KOOPOUHam;

-uMemb npedcmasienue 0o akcuomax oovema,
npumeHamos hopmynvl 06vemos
NPAMOY20/IbHO20 NAPALIENenunedd, npumbl U
NUPAmMuobl, Mempa’sopa npu PeueHun 3a0ay;
-NPUMEHAMb Meopembl 00 OMHOUEHUSIX
00beM08 NPU peuleHuU 3a0auy;

-NPUMEHSIMb UHIMeSPATL OJisL 8bIMUCTCHUS
00beM06 U NOBePXHOCMEN Mell 8DAUeHUS,
BLIYUCAEHUS NIOWAOU CHEPUECKo20 Nosca U
00veMa waposo2o clos;

-UMemb NPeOCmMasieHue 0 OBUNCECHUSIX 6
npocmpancmee: napaiielbHoM nepeHoce,
CUMMEMPUU OMHOCUMENbHO NAOCKOCHIU,
YEHMPATLHOU CUMMEMPUL, NOBOPOMe
OMHOCUMELHO NPSAMOU, BUHMOBOU
CUMMemMPUU, YMeMb NPUMEHMb UX NPU
peutenuu 3a0ay,

-umMems npedcmasieHue o niIowaou
OPMO2OHANLHOU NPOEKYUL,

-UMemb NPeOCmasieHue 0 MmpexepanHom u
MHO202PAHHOM Yelie U NPUMEHSMb CEOLCMEA
NJIOCKUX Y2lI08 MHO20CPAHHO20 Yeld Npu
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3ajaq;
-BJIaJICTh TIOHATHAMH PACCTOSIHUE MEKTY
(urypamMu B mpoCTpaHCTBE, OOIITHIA
NEPHEHINKYISP ABYX CKPEIIMBAIOLIHXCS
MOPSAMBIX U YMETh IPUMEHSTH UX TPU
pELICHUH 33/1a4;

-BJIA/ICTh TIOHSTUEM YTOJl MEXKILy IPSAMOM
U TJIOCKOCTBIO M YMETh IPUMEHSITH €ro
IIPU PELICHUH 33/1a4;

-BJIaJIeTh TIOHATHAMH JBYTPAHHBIH YOI,
YTOJl MEXKy TUIOCKOCTSIMH,
MePIEeHANKYIISIPHBIE TNIOCKOCTH M yMETh
NPUMEHSTH UX IIPU PEIICHUH 33/1a4;
-BJIA/ICTh TIOHATUSIMH MTPU3MA,
napaieNenuIiesl ¥ IPUMEHITh CBOHCTBA
napaJulesieiIe 1a py perieHu  3a/1a4;
-BJIQ/ICTh TIOHSTUEM MTPSIMOYTOJILHBIH
napaiesenuIe/ ] ¥ IPUMEHSTD €Tro MpH
pELICHUH 33/1a4;

-BJIaJIeTh MIOHATHAMH TUPAMU/IA, BUIBI
MUPaMUI, 3JIEMEHTHI IPaBHIBHOM
MUPaMUIBI 1 YMETh IPUMEHSTh UX MIPH
PELICHUH 33/1a4;

-MMETh MPEJICTaBICHUE O TEOpEME
Diinepa, MpaBUIILHBIX MHOTOTPaHHUKAX;
-BJIaJICTh TIOHATHEM ILIONIA !
MOBEPXHOCTEW MHOT'OIPAHHUKOB U YMETh
MPUMEHSITh €T0 MPU PelIeHUH 3a/1a4;
-BJIaJICTh MIOHATHAMH TeJla BPaIlCHHs
(mmmuHAp, KoHycC, Tap u chepa), ux
CeueHHs U YMETh IPUMEHSATH UX MPH
peleHnH 3a/1a4;

-BJIaJICTh IIOHATHAMH KacaTelIbHbIE
MpSIMbIE U MJIOCKOCTH H YMETh IPUMEHSITh
W3 TP peIlIeHUH 3a/1a4;

-AMETh MPEJICTABIICHUS O BIUCAHHBIX U
OIIMCAHHBIX c(hepax U yMEeTb IPUMEHATh
WX TIPY pelIeHNH 337134,

-BJIA/IETh MIOHATUSIMH 00BEM, 0O BEMBI
MHOT'OT'PaHHUKOB, TEJI BPALICHUS 1
MPUMEHSITh UX TIPU PEIICHUH 3a/1a4;
-MMETh MPEJICTABIICHUE O pa3BepTKe
UWIMHIPA U KOHYCA, IUTOMAAH
MOBEPXHOCTH LWJIMHJIPA U KOHYCA, YMETh
MPUMEHSITH UX TIPU PEIICHUH 3a/1a4;
-MMETb MPEJCTAaBICHUE O MUIOMIAH
cdepsl ¥ yMETh IPUMEHSTH €TI0 IIPU
pelleHnH 3a/1a4;

-yMeTh peliaTth 3a/1a4 Ha KOMOUHAIINT
MHOTOT'PaHHUKOB U TEJl BpaILlCHHS;
-AMETh NIPEJICTaBICHNE O OTOOUH B
MPOCTPAHCTBE U YMETh PEUIaTh 3a1a4H Ha
OTHOULICHHE 00BEMOB H TUIOIIAIeH

peutenuu 3a0au;

-uMemb npeoCcmasienus 0 npeodpPa308aHUU
no000Us, 20MOMemuL U yMemb RPUMEHSING UX
npu pewlenuu 3a0a4;

- yMems peuams 3a0ayu Ha NI0CKOCMU
Memooamu cmepeomempuil;

-yMemb NpUMeHsImb  QopMyIvl 00beM08 Npu
peutenuu 3a0ay
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MOBEPXHOCTEH MOJOOHBIX UTYD

B nosceonesnoii ycusnu u npu uzyueHuu Opy2ux npeomMemos:

-COCTaBIIATH C MCIIOJIb30BAHUEM CBOHCTB
reOMEeTPHYECKUX (PUTYP MaTeMaTHIECKUE
MOJICTIH [Tl PEIICHUS 3a/1a4
MIPAKTHYECKOTO XapaKTepa U 3a7ad u3
CMEXXHBIX AUCIUIUINH, UCCTIET0BaTh
MOJTyYeHHBIEC MOJICIIU U
MHTEPIPETUPOBATH PE3YJIBTAT

Bexmopot u

-Brmagets noastusMu BEKTOPHEI U UX

-Jlocmuoicernue pesyrvmamos pasoena ll;

Koopounam | KOOPIUHATHL; -Haxoo0umv 0bvem napaiienenuneod u
bl 8 -YMETh BBITIOJHATH ONECPALIUN HaJl mempasopa, 3a0aHHbIX KOOPOUHAMAMU CEOUX
npocmpancm | BEKTOPaMu; BEPULUH,
Ge -HCTIOJIB30BaTh CKASIPHOE MTPOU3BENICHUE | -3a0a8amb NPSAMYIO 8 NPOCMPAHCMEe;
BEKTOPOB TPHU pEIICHUH 337134, -HAXOOUMb PACCMOAHUE OM MOYKU OO0
-IPUMEHSTH ypaBHEHHUE IIOCKOCTH, NIOCKOCMU 8 CUCmeMe KOOPOUHAM,
(hopMyITy paccTOSTHUS MEXITy TOUKaMH, -HAX0O0UMb PACCMOAHUE MENHCOY
ypaBHeHHUE cepbl IpH PEeLICHUH 3a1a4; CKPeUUBAIOWUMUCS NPIMBIMU, 3A0AHHbIMU 8
-IIPUMEHSTH BEKTOPBI U METOJ KOOpAUHAT | cucmeme KoOpOuUHam
B IPOCTPAHCTBE MPH PELICHUH 3a7a4
Hcemopus -MIMeTh mipeacTaBiieHUE O BKIIA/IC -Jlocmuoicenue pesynrvmamog pazoena |l
mamemamu BbIJAIOIUXCA MATEMATUKOB B pa3BUTUEC
Ku HayKH;
-[IOHUMATh POJIb MATEMATHKH B PA3BUTHHU
Poccun
Memoowt -Mcnonp30BaTh OCHOBHBIE METOIBI -Jlocmuoicenue pesyrvmamos pasoena ll;
Mmamemamu | 110Ka3aTeIbCTBa, IPOBOAUTH -NpUMEHAMb MameMamuiecKue 3HaHUus K
KU JIOKA3aTEeNbCTBO U BHITIOIHATH UCCNIe008AHUIO OKPYIHCAIOUE20 MUPA

OIIPOBEPKEHUE;

-IPUMEHSATH OCHOBHbIE METObBI peIICHHS
MaTeMaTHYEeCKHX 3a]1a4;

-Ha OCHOBE MaTeMaTH4ECKHX
3aKOHOMEPHOCTEHN B IPUPOJIE
XapakTepu30BaTh KPacoTy U
COBEPILIECHCTBO OKPY>KAIOIIETO MUPA U
MIPOM3BEICHUN UCKYCCTBA;

-TIPAIMEHSTH MTPOCTEHIIINE MPOTPAMMHBIE
CPEICTBa U 3JIEKTPOHHO-
KOMMYHHKAIIOHHBIE CUCTEMBI NIPH
peleHn: MaTeMaTHIecKrX 3ajad;
-TI0JTE30BATHCS MPUKIIAHBIMH
[IporpaMMaMH 1 porpaMmmamMu
CHUMBOJIBHBIX BBIUMCICHUN AJIS
WICCIIEIOBAHNSI MATEMATHIECKUX O0BHEKTOB

(mooenuposanue pusuueckux npoyeccos,
3a0a4u IKOHOMUKU)




Conep:xanue yueOHOT0 npeamera
AJredpa u Ha4aJia MATEMATHYECKOT0 aHAJIN3a

DeMeHThI TEOPHH MHOKECTB M MATEMATHYECKOii JIOTUKH

VYTBepkaeHue (BbICKa3blBaHUE), OTPULIAHUE YTBEP)KICHUS, UCTUHHBIE U JIO)KHBIE YTBEP)KIEHUS,
CJIEJICTBUS, YACTHBIN CiIydail 001Iero yrBepkKIeHus, KOHTPIPUMED, 10Ka3aTeIbCTBO.

MHoxecTBa (YUCIOBBIE, TEOMETPUUECKUX (Uryp). XapaKTEpUCTHUECKOE CBOWCTBO, AIJIEMEHT
MHO)KECTBa, IyCTOE, KOHEUHOe, OecKoHeYHOe MHOkecTBO. CrocoObl 3alaHus MHOXECTB
[TonmHOXecTBO. OTHOUIEHMS] NPUHAIJIEKHOCTH, BKIIOUYEHMs, paBeHcTBAa. Omnepanuu Haj
MHOKecTBaMu. Vcrnosbp3oBaHue onepanuil HaJ MHOKECTBAMU U BbICKa3bIBaHUSMU. MHodcecmsa
Ha KOOPOUHAMHOU NIOCKOCHU.

Kpyru Diinepa. Koneunbie n 0eCKOHEUHBIE, CUETHBIE M HECUETHBIE MHOYKECTBA.

VicTuHHBIC ¥ JTO’)KHBIE BHICKA3bIBAHUS, OTIEPALIMN HAJ BBICKA3bIBAHUAMU. A12eOpa 6blCKA3bl6aAHUIL.
CBs13b BbICKa3bIBaHUI ¢ MHOXKeCTBaMU. KBaHTOPHI CYIIECTBOBAHUS U BCEOOITHOCTH.

3akoHbl JOTUKU. OcHoBHble 02udecKue npasuna. Penenne Jornyeckux 3a1ad ¢ UCIOJIb30BaHUEM
KpYroB Diliepa, 0OCHOBHbIX 102UYECKUX NPABUL.

VYmozakmoueHus. OOOCHOBaHHS U JOKa3aTeJbCTBO B MaremaTuke. Teopembl. Bunsl
MaTEeMaTHYeCKUX  yTBEPXKACHUU. Buoel odokazamervcms. Mamemamuueckas UHOYKYU.
Ymeepowcoenus: obpamnoe Oannomy, NpPOMUBONONOINHCHOE, 0OPAMHOE HPOMUBONOJIOHNCHOMY
oannomy. IIpu3Hak u CBOMCTBO, HEOOXOAUMBIE U IOCTATOYHBIE YCIOBUS.

Yucia U BhIPAKEHUS

IToBTOpenue. PemieHne 3agady ¢ MCHOJB30BAaHMEM CBOWCTB YHCEI W CHUCTEM CUHUCIICHUA,
JEIUMOCTH, JOJIEW M YacTel, MPOLEHTOB, MOAYJel Yucelsl. Pemenue 3a1ay ¢ UCMIOIb30BAHUEM
CBOWCTB CTEMEHEW MW KOpHEH, MHOTOYJICHOB, NpPeoO0pa3oBaHUl MHOTOYJIEHOB U JIPOOHO-
palMOHANBHBIX BhIpaXKeHUM. Pelienne 3a1ayu ¢ uCnonb30BaHUEM TpagycHOW Mepsl yrina. Monymib
YHUCIIa U €0 CBOWCTBA.

Ocnosnas meopema apugpmemuxu. Ocmamxu u cpagnenus. Aneopumm Eexnuoa. Kumaiickas
meopema 06 ocmamxkax. Manas meopema ©Depma. (-uumvie cucmemvl cuucienus. DPyHKyus
Diinepa, uucio u cymma oenumeinel HaMypaibHo20 YUcia.

CreneHb ¢ NedCTBUTENLHBIM ITIOKa3aTeIEM, CBOMCTBA CTEIIEHU.

Panuannas mepa yria, TPUTOHOMETPHUYECKas OKPY)XHOCTh. TpHroOHOMETpuueckue (GyHKIIHH
yucen u yriaoB. opmMynbl NPUBENEHUS, CIOXEHHUS TPUTOHOMETPUUECKUX (PYHKIUU, HOpMYITbI
JBOWHOTO M TOJOBHHHOIO aprymenta. lIpeoOpa3oBaHue CyMMBbl, pa3HOCTH B IpPOU3BENICHHE
TPUTOHOMETPUUECKUX (YHKIIHMI, 1 HA00O0pOT.

Jlorapudm, cBoiictBa morapupma. UYwmcno €. JlecaTHUHBIE U HATypaJbHBIA JorapudM.
[Ipeobpa3zoBanue norapuGHMUUECKUX BBIPAKEHUH.

[lepBuuHbIe MpeACTaBICHUS O MHOKECTBE KOMIUIEKCHBIX 4Mcel. /lelicmsus ¢ KOMNIEKCHbIMU
uucnamu. Komnnexcrno conpsiscennvie uucaa. Mooyne u apeymenm yucia. Tpueonomempuueckas
Gopma KoMnieKcHo20 Yucua.

IIpusooumvle u Henpugooumvie mMHozounenvl. OcHosnas meopema anceopvl. CummempuuecKkue
MHo2ouNeHbl. [lenouucnennvie u yero3HauHvie MHO20YNEHbl.

Lennvie Opobu. Teopema Pepma o cymme K8a0pamoa.

Cymmol u psobl, Memoovl CyMMUPOBAHUS U NPUSHAKU CXOOUMOCTU.

Teopembl 0 npubIUACEHUY OCUCMBUMENbHBIX YUCEN PAYUOHATLHBIMU.

YPaBHeHI/IH H HEPABCHCTBA

IloBTOpenue. Pemenne 3a1a4 ¢ MOMONIbIO YACIOBBIX HEPABEHCTB U CUCTEM HEPABEHCTB C OJIHOM
MEPEeMEHHON, ¢ MpPUMEHEHHEM U300paKeHHs] YHUCIIOBBIX MPOMEXKYTKOB. Mcnonp3oBaHue
HEPAaBEHCTB M CHUCTEM HEPABEHCTB C OJHOW IIEPEMEHHOM, YHCIOBBIX IPOMEXKYTKOB, HX
o0benuHeHN 1 TiepecedeHuil. ['paduueckoe pemeHne ypaBHEHU 1 HEPaBEHCTB.



Tpuronomerpuueckue ypaBHeHus. OAHOPOJHBIE TPUTOHOMETPUUYECKHE ypaBHEHUs. Pemenue
IIPOCTEHIINX TPUTOHOMETPUYECKUX HEpaBeHCTB. IIpocTeimme CUCTEMBI TPUTOHOMETPHUYECKHX
YpaBHEHUH.

IIpocreimue nokazareiabHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHs 1 HEPAaBEHCTBA.

HppannonaibHbIe ypaBHEHHUS.

Pewenue ypasnenuii 6 KoMniekCHbIX YUCAAX.

MeTton MHTEpPBAJIOB [UIsl PEILICHUS HEPABEHCTB.

I'paduueckue MeTonbl pelIeHUs] YpaBHEHUH U HEpaBeHCTB. PelieHue ypaBHEHUI M HEPABEHCTB,
COJIEprKalIMX NEPEMEHHYIO 1101 3HAKOM MOJYJIS.

CucteMbl TIOKa3aTeNbHBIX, JOTAPUPMHUECKUX M HMPPALUOHANBHBIX YypaBHeHHH. CHCTEMBbI
II0Ka3aTeIbHbIX, JJIOTapU(PMUUECKUX U HPPALIMOHAJIbHBIX HEPABEHCTB.

Huogpanmoswi ypasnenus.

Hepasencmeo Kowu—Byusxosckoeo, nepasencmeo Hencena, nepasencmsa o cpeouusx.
YpaBHEHHs1, CHCTEMBI YPABHEHMI C IIAPAMETPOM.

@opmyna bunoma Heromona. Pewenue ypaenenuti cmenenu eviuie 2 CHeyuaibHulX 6UO0S.
Teopema Buema, meopema be3sy.

DOyHKINH
IloBTOpenue. Pemenue 3amad ¢ UCHOJB30BAHWEM YHUCIIOBBIX (YHKIHMA W WX TpauKOB.
Hcnonb3oBaHue CBOMCTB U TpadUKOB JUHEHHBIX M KBAJAPATUYHBIX (YHKIUN, OOpaTHOM

IPONOPIUOHATLHOCTH M PyHKIH Y = VX ..
Hynu ¢yHKumu, npoMexyTKH 3HaKOIOCTOSHCTBA, MOHOTOHHOCTh. Haunbombiiee 1 HauMmeHblee
3HadeHune ¢yakiuu. [lepuonndeckne QyHKIMM ¥ HaMMEHBINWH Tepuoj]. UeTHbIe M HEUYETHBIC

byakuun. Oyukyuu «OpoodoHas yacme yucia» Yy = {X} u «yenas yacmo yucnay Y = [X] .

Tpuronomerpryeckre GYHKIMU YUCIOBOTO aprymMeHTa Y =COSX, Y=SinX, y=tgx, y=ctgx.

CaoiicTBa ¥ rpa KU TPUTOHOMETPUYECKUX (DYHKIUH.
OOpatHble TpUroHOMeTprudeckre (PyHKIINHU, UX TJ1aBHbIE 3HaYE€HHUs1, CBOMCTBA U TpadUKH.
IToka3zarenbHast QyHKIMS U ee cBOicTBa U rpaduk. DyHKIuUSA y =e*.

Jlorapudmuueckast pyHKIUS U €€ CBOMCTBA U rpaduk.

CrenenHast QyHKIIMS U €€ CBOMCTBA U TpaduK.

IIpeoOpa3oBanus rpadMKoB (GYHKUUN: CABUI, YMHOXXEHHE HA YHCIIO, OTPAXKEHUE OTHOCHUTEIBHO
KOOPJMHATHBIX OCEH.

B3aumHuo obpartsblie pyHkMU. I'padukn B3auMHO 0OpaTHBIX (DYHKIUA.

TekcToBbIe 3a1a4n

IToBTOpeHue. Pemienne 3a1au Ha IBUKEHHUE U COBMECTHYIO paboTy, CMECH U CILIaBbI C TOMOIIIBIO
JTMHEWHBIX, KBaJIPAaTHBIX U APOOHO-PAIMOHATBHBIX YPABHEHUH U UX CUCTEM.

[IpuMeHeHMe TIpHU peIIeHUH 3a/la4 CBOMCTB apu(pMETHYECKOH M T'€OMETPHUYECKOW IMPOrpeccuH,
CYMMHPOBaHHS OECKOHEYHOU CXOSIICHCS T€OMETPHUECKON MPOTPECCHUH.

DeMeHTbl MAaTeMATHYECKOr0 aHAIN3A

Ilonatue mnpenena ¢yHkIMU B TOuKe. [lomamue npedena @yukyuu 6 OEeCKOHEeYHOCHU.
Acumnmomul epaguxa Gyukyuu. CpasHeHue 0OECKOHEUHO ManblX U OECKOHEYHO OONbULUX.
HenpepsiBHocTh QyHKIMH. Céoticmea nHenpepvignvix ¢yuxyuil. Teopema Beliepwmpacca.
Huddepenunpyemocts ¢ynkuuu. [IpousBonnas ¢ynkuumum B Touke. KacarenbHas k rpaduxy
¢ynkuuu. ['eomerpuueckuit 1 GU3NYECKU CMBICI TPOU3BONHOU. [Ipumenenue npouzeooHoU 6
@usuxe. IIponzBoaHble aeMeHTapHbIX QpyHKuuid. [IpaBuna nuddepenuupoBanus.

Bropas npousBojHas, ee reoMeTpHUecKuil 1 (GU3NIECKHI CMBICII.

Touku skcTpeMyma (MakCcMMymMa W MHHHMYyMa). VMcciemoBaHue 3JeMEHTAapHBIX (YHKIIMNA Ha
TOYKM OHKCTpeMyMa, HauOoJblllee W HAUMEHbIIEe 3HAUCHHE C TOMOIIbIO MPOU3BOJHOM.



Ilocmpoenue epaghuxoé Gyuxyuii ¢ nomowpio npouzsooHvix. lIpumenenue NpPous3BOOHOU Npu
peuwtenuu 3a0ay. Haxoowcoenue asxkcmpemymos ¢hyHkyull HeCKONbKUX NePeMeHHbIX.

[lepBooOpasnas. Heompenenenusiii unTerpan. IlepBooOpa3Hbie 3eMEHTApHBIX  (YHKIIHIA.
[Tnomane kpuBonuHeHOM Tpanenuu. @opmyna Herorona-JIeibnuma. OnpeneneHHbi HHTETpal.
Buiyucnenue niowadeu niockux guayp u 06vemos men 8paujenus ¢ NOMOWbI0 UHMeZpad.
Memoowi pewienus hyHKYUUOHANbHBIX YPAGHEHUL U HEPABEHCME.

I'eomerpust

IMoBTOpenue. Pemenue 3a1a4d ¢ UCMOIB30BAaHUEM CBOMCTB (UTYp HA TUIOCKOCTH. Pemenue 3amaq
Ha JI0Ka3aTeJIbCTBO M IIOCTPOEHUE KOHTpHpumepoB. [IpuMeHeHHne npocTeHIuX JOTHYeCKUX
npaBwi. PemieHue 3agady ¢ HUCHOJIb30BAaHUEM TEOPEM O TPEYTOJbHUKAX, COOTHOLICHUH B
MPSIMOYTOJIBHBIX TPEYroJIbHUKaX, (PaKTOB, CBSI3aHHBIX C YeThIpeXxyrojbHUKaMu. Pemenue 3aqau c
UCTOJb30BaHUEM (DAKTOB, CBSA3aHHBIX C OKpYKHOCTSAMH. Perienue 3amad Ha H3MEpEeHUs Ha
IUIOCKOCTH, BBIUMCICHHS UIMH W IUlomaned. Pewenue 3a0au ¢ NOMOWDbIO 6eKMOpPO8 U
KOOpOuHam.

Harnsanas crepeomerpus. [lpusma, napamenenunes, nupamMmuaa, TeTpa’ip.

OcHOBHbIE TIOHATHS F€OMETPUU B MPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUU U CIIEJICTBUS U3 HUX.
Ilonsamue 06 axcuomamuueckom memoode.

Teopema Menenas onss mempadopa. IlocTpoeHHE CEUEHH MHOTOTPAHHHUKOB METOJIOM CJIE/IOB.
LentpansHoe npoektupoBanue. [loctpoeHue ceueHnii MHOTOIrpaHHUKOB METO/I0M ITPOEKIUH.
CkpeuuBarouiyecsi MNpsMble B MPOCTPAHCTBE. YTOJI MEXAY HUMHU. Memoowvl Haxodrcoenus
PACCMOAHUL MeAHCOY CKPEUSUBAIOUUMUCS NPAMBIMU.

Teopembl 0 mnapauIeNbHOCTH TMPSAMBIX U IUJIOCKOCTEH B mpocTpaHcTBe. llapamnensHoe
MIPOEKTUPOBAHKE U U300paxkenue Guryp. I eomempuueckue mecma modex 8 NPOCMpaHcmae.
[lepneniuKynsipHOCTh MPsAMOM M MIOCKOCTU. OpTOroHanbHOE NpoekTHpoBaHue. HakioHHble U
nmpoekuuu. Teopema o Tpex NepHeHAnKYIsIpax.

Buowt mempasopos. Opmoyenmpuueckuti mempasop, KAPKACHLIL Mempal’dp, pPAGHOCPAHHbLU
mempas’op. IlpamoyeonvHolil mempasop. Meouarwvl u bumeouarvl mempas’opa.

Jlocmpaueanue mempas’opa 0o napasienenuneod.

PaccrosHus mexay ¢urypamu B npoctpanctse. OOIMUil NEpIEHIUKYISAP IBYX CKPELMBAIOIIUXCS
MIPSIMBIX.

Yrnel B mpoctpaHcTBe. [lepneHAuKyaspHbIE TIOCKOCTH. [110wadb opmo2oHanbHOU NPOeKyuu.
Ilepnenouxynapnoe ceuenue npusmol. Tpexepannvli u mMHo2oepannbiti yeon. Ceoticmea niocKux
yenos muoeoepanno2o yena. Ceoucmea NIOCKUX U O08VPAHHBIX Y208 MPeXepanHo20 Yeid.
Teopembl KOCUHYCO8 U CUHYCO8 0I5l MPEXSPAHHO20 Yald.

Bunabl MHOrorpaHHukoB. Pazeepmku mnozocpannuxka. Kpamuauwue nymu ma nogepxrocmu
MHO202DAHHUKA.

Teopema  Ounepa. [IpaBuiibHBIE ~ MHOTOTPAaHHUKU.  /[golicm@eHHOCMb — NPABUTbHBIX
MHO202DAHHUKOB.

IIpusma. Ilapamnenenunen. CpolicTBa napasuienenunena. lIpsMOyrosbHbI mapaienenumnen.
HaknoHHbIE TPU3MBIL.

[Mupamupga. Bugel nupamua. DneMeHTbl  OpaBWwiIbHOM — mupamuabl.  [lupamuaslr ¢
PaBHOHAKJIOHEHHBIMU peOpaMH U IpaHsMHU, UX OCHOBHBIE CBOMCTBA.

[Inomaay noBepXHOCTEN MHOTOTPAHHHUKOB.

Tema Bpamenus: UIMHAP, KOHYC, map u chepa. CedeHus MUIMHIpa, KoHyca u 1mapa. [1lapoBoii
CETMEHT, IIAPOBOH CIIOH, MIApOBOM CEKTOP (KOHYC).

VYcedeHHas nupaMu/ia U yCEUEeHHBIN KOHYC.

Onemenmsi cpepuueckou ceomempuu. Konuveckue cevenus.

KacarenbHble mpsiMble U MiIockocTU. BrucanHble M omnmcaHHble cdepbl. Kacarowuecsa cghepul.
Kombunayuu men epawjenus.

Bektopel m koopauHaThl. CyMMa BEKTOPOB, YMHOXEHHUE BEKTOpAa Ha YHUCIO. YTOJI MEXIY
BeKTOpamu. CKaJsIpHOE TPOU3BEACHHUE.



VYpaBHenue miaockoctd. @opMyna pacCTOSHUS MEXKIY TOUKaMH. YpaBHeHUe cdepsl. Dopmyna
paccmosnus om mouku 00 niockocmu. Cnocobvl 3a0anus NPAMOU YPaGHEHUAMU.

Pewenue 3a0au u O0okazamenbcmeo meopem ¢ NOMOWbIO BEKMOPOE U MemMOOOM KOOPOUHAM.
Onemenmui 2eomempuu macc.

[Tonsarue o6pema. O6beMbl MHOTOTPaHHUKOB. OOBEMBI TEJ BpaICHUs. AKcuomsl 0bvema. Bvisoo
dopmyn 06veM08 NPAMOY2ONbHOZO NAPANNENenuUnedd, Npuzmvl U nupamuovl. DPopmynvl O
HaxoocoeHus: 06vema mempasopa. Teopemvl 06 omHoueHUAX 00bEMO8.

IIpunoosicenus unmezpana K GblYUCIEHUIO 00bEMO8 U nosepxHocmetli men epawjeHus. Ilnowaos
cpepuueckozo nosica. Obvem waposoeo cnos. Ilpumenenue 06vemMos npu peuieHuu 3a0ad.
[Tnomane chepsr.

Paszeepmra yununopa u konyca. Ilnomans TOBEpXHOCTH LUIMHIPA U KOHYCA.

KomOnHanuu MHOrOrpaHHUKOB U TEJI BPalllEHUs.

[Tono6ue B mpocTpancTse. OTHOIIEHNE 0OBEMOB U IUIOIA/IECH TOBEPXHOCTEH OJOOHBIX (UTYD.
Heudicenuss 6 npocmparcmee: napaienbHblil  NEPEeHOC, CUMMEmMpPUs OMHOCUMENbHO NI0OCKOCU,
YEHMPATbHAS CUMMEMPUSL, NOBOPON OMHOCUMETLHO NPSMOLL.

IIpeobpaszosanue nooobus, eomomemus. Pewenue 3adau ma niockocmu ¢ UCHOIb30BAHUEM
cmepeomempuiecKux Memooos.

CTaTHCTHKA M TeOPUS BEPOSITHOCTEM, JIOTHKA 1 KOMOMHATOPUKA

BeposiTHOCTB M CTATHCTHKA, JIOTHKA, TEOPHUs rPa)oB 1 KOMOMHATOPUKA

IHoBTOpenue. Vcnonp3oBanue TabauL U quarpamm AJis IpeAcTaBiIeHUs JaHHbIX. Pemenue 3anau
Ha MPUMEHEHHUE OMMCATENIbHBIX XapaKTEPUCTHK UYUCIIOBBIX HAOOPOB: CPEJHUX, HAHMOOJBIIErO U
HAaMMEHBIIETO 3HAUYEHUs, pa3Maxa, JUCIIEPCUHN U CTaHJApTHOIO OTKJIOHEHHs. BbruncieHne 4acToT
U BEpoOATHOCTEH COObITHH. BblunMcieHne BEpOSTHOCTEH B OIbITAX C PAaBHOBO3MOXKHBIMU
JIEMEHTApHBIMM HUCXOoAaMu. Vcronp3oBaHMEe KOMOWHATOPUKH. BpluucieHne BeposTHOCTEH
HEe3aBHCUMBIX cOObITUH. Mcnonb30Banne GopMyIbl CI0KEHUST BEPOITHOCTEH, nuarpamMMm Diliiepa,
nepeBa BeposaTHocTel, hopmyisl bepHym.

Beposmnocmnoe npocmparncmeo. Akcuomvt meopuu 6eposimHocmell.

VYcnoBHas BeposATHOCTh. [IpaBuiio yMHOXKeHHs BeposATHOCTEH. PopMylia MOTHOW BEPOSTHOCTH.
®opmyia baieca.

JIMCKpeTHbIE CiIy4alHble BEIMYMHBI W pacnpeneneHus. COBMECTHbIE —paclpeieiICHUs.
Pacnipenenenne cymMMbl U IIPOU3BEACHUS HE3aBUCUMBIX CIIy4alHBIX BEIMYMH. MaTtemaTudeckoe
O’KMJIaHHUE U JUCIEPCUS CIIy4alHON BEeIMYMHBL. MaTeMaTH4ecKoe OKUIaHUE U JUCIIEPCUS CYMMBI
CIIyYailHBIX BEJIMYHH.

bunapnas cny4ailiHas BenudMHa, pacnpenencHue bepHymin. I'eoMerpudeckoe pacrpeneiieHue.
bunomunanbHOe pacripesneneHue M €ro CBOMCTBa. [ unepeeomempuueckoe pacnpeoeneHue u e2o
ceolicmea.

HenpepsiBHble ciydalinple BenuuuHBL. [LIOTHOCTH BepoATHOCTH. DYHKIUSA pacHpeaereHus.
PaBHOMEpHOE pacnpenencHue.

Ilokazamenvroe pacnpedenenue, e2o napamempbl.

Pacnpeoenenue Ilyaccona u eco npumenenue. Hopmansaoe pacnpenenenune. Oynxius Jlamnaca.
[TapameTpsl HOpManpHOTO pacmpeneneHus. lIpumepsl ciaydalHBIX BEIWYWH, ITOAYMHEHHBIX
HOpPMAaJIbHOMY 3aKOHY (IIOTPEUIHOCTh M3MEPEHHH, pOCT uenoBeKa). [lenmpanvHas npeoenbHas
meopema.

Hepagencmeo Yebviwesa. Teopema Yebviuesa u meopema Bepnynnu. 3akon 6orvuux yucen.
Bvibopounviti memoo usmepenus eeposimuocmeti. Ponb 3akona donvuux uucen 6 Hayke, npupooe
u obwecmee.

KoBapuanus nByx cimyuaiiHeix BenuuuH. [lonartue o xoadduumente xoppensiuuu. CoBMECTHbIE
HAOIIOACHUS JIBYX CIy4allHBIX BENUYUH. Buibopounviil kodgguyuenm kopperayuu. Jluneiinas
pezpeccusl.



Cmamucmuyeckas cunomesa. Cmamucmuxa xpumepusi u ee yposeHv 3Hauumocmu. llposepka
npocmeuwux eunomes. JOMnupuyeckue pacnpeoeneHus U Ux CeA3b C MeopemudecKkumu
pacnpeoenenusamu. Paneosas xoppensyus.

Ilocmpoenue coomeemcmesuii. HnvekmusHvle U ClOpbeKmMugHvle coomeemcmeus. buexyuu.
Jluckpemnuas nenpepvisnocmo. [Ipunyun Jupuxie.

Koouposanue. Jleouunas 3anuco.

OcnosHvle nonamusi meopuu epagos. /epeeswvs. [leouunoe depeso. Ceasnocmv. Komnonenmol
cesznocmu. Ilymu na epacghe. Diineposol u I amunomonogvl nymu.

TemaTHuyeckoe NIIAHNPOBaAHUE

10 kiacce
AJire0pa ¥ HA4YaJIa MATEMATHYECKOT0 AHAJIN3Aa

Ne OcHOBHBIE pa3jiesibl COAePKAHUS Koan4yecTBo 4acoB
(B TOM umCIIe
KOHTPOJIbHbIE PadoThI)
1. | [ToBTOpEeHUE 6
2. | JleiicTBUTEIbHBIC YHCIIA. 12
3. | Yucnoble QyHKIMH 10
4. | Tpuronomerpuueckue QyHKIIHU 24
5. | TpuroHoMeTpuyecKHe ypaBHEHHUS. 10
6. | TIpeoOpa3oBaHMs TPUTOHOMETPHUYECKUX BBIPAKEHHIA. 21
7. | KoMmruiekcHbIe yncia 9
8. | TlpomsBomHas 29
9. | KomOuHaTopHKa 1 BEpOSTHOCTb 7
10.| TloBropenue 8
11. 136
I'eomerpus
Ne it OcHoBHBIE pa3esbl COAePRKAHUS KonuyecTBo yacos
(B TOM umcIIe
KOHTPOJIbHbIE Pa00ThI)
1. | IToBTOpEHHE 2
2. | AKCHOMBI CTEPEOMETPUH B UX CIICJICTBHS 3
3. | TlapamienbHOCTh NPSMBIX U IJIOCKOCTEH 16
4. | TlepneHAMKYISPHOCTh MPSIMBIX M INIOCKOCTEH 17
5. | MHororpaHHuku 16
6. | [lmanumerpus 9
7. | TloBTOopeHwue 5
8. 68




TeMaTnuyeckoe NIIAHKPOBaHUE

11 kaace
AJiredpa ¥ HA4YaJIa MATEMATHYECKOT0 AHAJIN3A

Ne OcHOBHBIE pa3jie/ibl COAePKAHUS KoanyecTBo 4acoB
(B TOM 4mncJie
KOHTPOJIbHbIE PadoThl)
1. | IToBropenue 4
2. | MHOro4JieHsl. 10
3. | Crenenu u kopuu. CreneHHble QyHKIHU. 24
4. | TlokazarenbHas u jJorapudmMudeckas QyHKIUH. 31
5. | TlepBooOpa3Hasi U MHTETPAJL 9
6. | DJIeMeHTh MaTeMaTU4YECKOW CTAaTHCTUKH,
KOMOMHATOPHKHU M TEOPUU BEPOSTHOCTEH. 9
7. | YpaBHeHus u HepaBeHCTBAa. CUCTEMBI YpaBHEHHI U
HEPaBEHCTB. 33
8. | TloBropenwue 16
9. 136
I'eomeTpusn
Ne OcHOBHBIE pa3jie/ibl COAePKAHUS Koan4yecTBo 4acoB

(B TOM umcIIe
KOHTPOJIbHbIE Pa00ThI)

1. | IToBTOpEHHE 2
2. | lluauHap, KOHYC U miap. 17
3. | OOGbEMBI TEL. 19
4. | BexTOpbI B IPOCTPAHCTBE. 9
5. | MeToa KOOpIMHAT B MPOCTpaHCTBE. [IBIIKCHUSI. 16
6. | Ilosropenue S
7. 68




IIpuaoxenne 1
Konundukarops! cocTaBieHsl HA OCHOBE
Komudukaropos KUM EI'3-2020

Koaudukarop
TpeOOBaHMIl K YPOBHIO NOATOTOBKH 00y4aIOIIUXCH /ISl IPOBEAeHUS
KOHTPOJIfl peajin3aluy NporpamMmmbl
no MATEMATUKE nasa 10-11 kaaccoB

Kon
Ko KOHTPOJHUPY
pasnena eMOoro TpeodoBanus (ymMeHus1), IpoBepsieMble 32IaHUAMHU
TpeboBaHMS
(ymenmnst)
1 YMeTh BBIIOJTHATH BHIYUCTEHUS U TPeoOpa3oBaHus
11 Bomonusate apudmMeTrnueckue AeHCTBUA, cCOUeTast yCTHbIEC U MMCbMEHHBIC
NPUEMbl; HAXOAUTh 3HAYCHUS! KOPHSI HATYPAIbHON CTENICHH, CTEIICHH C
panroHaIbHBIM NIOKa3aTeseM, Jorapudma
1.2 BbIuucnsaTh 3HaYeHUS] YUCIOBBIX M OYKBEHHBIX BBIPaKEHHI, OCYIIECTBIISIS
HEOOXOMIMBIE TTOICTAHOBKH H MTPe0Opa3oBaHUs
1.3 [IpoBoanTh TIO M3BECTHBIM (hOPMYJIaM | IIPaBUIIaM PeoOpPa30OBaHUS
OYKBEHHBIX BHIPOKEHHH, BKIIFOYAIOIINX CTEIICHHU, PaTUKaIIbL, JIOTapu(MbI 1
TPUTOHOMETPUYECKUE (DYHKIIMU
2 YMeTh peliaTh ypaBHeHHUsI M HEPABEHCTBA
2.1 Pemate panuoHanbHble, MPPaLMOHAIBHBIE, T0KA3aTENbHBIE,
TPUTOHOMETPUYUECKHUE U JIoTapU(PMHUECCKHE YPABHEHHS, NX CHCTEMBI
2.2 Pemate ypaBHEHHs], IPOCTENIINE CUCTEMBI YPABHEHUM, UCITIOJIb3YsI CBOMCTBA
¢byHKIMI 1 MX rpadUKOB; UCHOIB30BATH I NPUOIMKEHHOTO PELICHUS
YpaBHEHUH M HEPABEHCTB rpaduIeckuii MeTo|
2.3 Pemrath pannonanbHbie, OKa3aTeNbHBIE U IoTapUPMUYECKIe HEPABEHCTBA, UX
CHCTEMBI
3 YMeTh BbIIOJHATH AeHCTBUSA ¢ GYHKIUSIMHU
3.1 OnpenensaTs 3HaueHHe GYHKLIUH 10 3HAYSHUIO apTyMEHTa IIPU Pa3IMYHbIX
crnioco0ax 3aianust QyHKINW; ONMCHIBATH 110 TpadUKy MOBEJCHHUE 1 CBOWCTBA
(YHKIMH, HAXOAUTH 0 TpaduKy (PyHKIIMU HAHOOIbIIee M HANMEHBIIIee
3HA4YEHUs]; CTPOUTH I'padUKu U3yUCHHBIX PyHKIMH
3.2 BbIuucisTe Mpou3BOJHBIE U TIEPBOOOPA3HBIE DIIEMEHTAPHBIX (DYHKIINH
3.3 HccnenoBath B MpoCTeHUX cirydasx (yHKIIMUA Ha MOHOTOHHOCTD,
HaxX0JUTh HanOoJbllIee 1 HAMMEHbLIee 3HaUeHUs QYHKIUU
4 YMeThb BBIOJHATH JeHCTBHS € TeOMeTPHYeCKHMHU (purypamm,
KOOPAMHATAMH H BEKTOPaMH
4.1 Perates mnaHnMeTprYecKue 3aJa4i Ha HAXOXKJICHUE TEOMETPHUYCCKUX BEJTMUNH
(n7vH, YTI0B, IJIoMIaaei)
4.2 Pemrate npocTeiinme crepeoMeTpuiecKre 3a/1aui Ha HaXOXKIeHHE
TeOMETPUUECKUX BETUUUH (JTHH, YTIIOB, TUIONIA/Iel, 00bEMOB); UCIIOIH30BATh
NIPY pElICHUH CTEPEOMETPHUYECKHX 3a/1a4 TNIAHUMETpUIecKue (HaKkThl U METOIBI
4.3 OnpenensTe KOOPAUHATH TOUYKH; TPOBOANUTE ONIEpaLi HaJl BEKTOPaMH,
BBIYHUCIISITH JJIMHY M KOOPJIMHATHI BEKTOPA, YTOJI MEKIY BEKTOPaMHU
5 YMeTh CTPONTH M HCCJIEI0OBATH MPOCTelilne MaTeMaTHIYeCKHE MOTeTH
5.1 MoienupoBath pealibHbIe CUTYAIMH Ha SI3bIKE anreOphl, COCTABIATh YPaBHEHUSI
Y HEPaBEHCTBA IO YCJIOBHIO 3a/1a4; UCCIEI0BATh MOCTPOCHHBIE MOAEIH C
MCIIOJIb30BaHMEM almapaTa ajireopsbl
5.2 MonenupoBath peajlbHble CUTYAIMH Ha S3bIKE TEOMETPHHU, UCCIIE0BATh
IIOCTPOEHHBIE MOAEIH C UCIOJIb30BAHUEM I'€OMETPUIECKUX [TOHATHH U TEOpEM,
anmapara anreOpbl; pelaTh NPaKTHIECKHE 331441, CBSI3aHHBIE C HAXOXKACHUEM




TCOMCTPHUUCCKHUX BCIIMIMH

5.3 IIpoBoauTh HOKa3aTeNbHBIE PACCYKACHUS IIPH PEIICHUH 33]]a4, OIICHUBATh
JIOTHYECKYIO0  TPaBHIBHOCTD PACCYXKIICHHUH, PACIIO3HABATH JIOTHIECKH
HEKOPPEKTHBIE pacCyKACHUs
5.4 MopenupoBath pealbHble CUTYallH Ha SI3bIKE TEOPHU BEPOSATHOCTEH U
CTaTHCTHKH, BEIYUCIIATH B MPOCTEUIIINX CITydasiX BEPOATHOCTH COOBITHH
6 YMeTh HCNIONb30BATH NPHOOPETEHHbIE 3HAHNS U YMEHUS B MOBCEeHEBHOM
JKU3HU ¥ IPU M3YYeHUHU APYTUX NPeAMETOB:
6.1 AHanM3UpoBaTh peabHbIC YUCIOBBIE JaHHbBIC, HH)OPMALIUIO CTATUCTUIECKOTO
XapakTepa; OCYIIeCTBISATh MPAKTUYECKIE pacueTsl 0 hopMyIiam;
M0JIH30BATHCSI OLIEHKOM M MPUKHUIKOM NPH MPAKTHYECKUX pacyeTax
6.2 OnwuceBaTh C MOMOIIBIO QYHKIHN Pa3IHYHbIe peabHbIe 3aBUCUMOCTH MEXKIY
BEJIMYMHAMH W UHTEPIIPETUPOBATH UX TPAPUKH; U3BJIEKATh HH(HOPMAITHIO,
MIPEJICTABICHHYIO B TA0NNIAX, HA JUarpaMMax, rpadukax
6.3 Pemrath npuknanHeie 331241, B TOM YHCIIE COUATIBHO- SKOHOMHYECKOTO H
¢du3nUecKoro xapakrepa, Ha HanOOJIbIIME U HAUMEHBIINE 3HAYCHHUS, Ha
HAX0KJIEHUE CKOPOCTH M YCKOPEHHUS
Koauduxkarop
3jieMeHTOB coaep:xkanus no MATEMATHUKE
JUISl COCTABJICHUSI KOHTPOJIbHBIX U3MEPUTEIbHbIX MATEPUATIOB
ISl IPOBEACHUA KOHTPOJIA peaju3aluu NporpaMmmsl
no MATEMATUKE s 10-11 knaccos
Kon
Kon KOHTPOJINPY
pastena eMOr0 DJIeMeHTBI Cojiep:KaHNsl, MPOBepsieMble 3aTaHUAMHU
3jIeMeHTa
1 Aaredpa
1.1 Yucna, Kopuu u cmenenu
1.1.1 | Ilensle uncna
1.1.2 | CreneHb c HATypaJbHBIM TIOKa3aTeIeM
1.1.3 | Jpo0wu, nporeHTsl, pallioHAIBHEIE YUCIIa
1.14 CTeneHs ¢ LeabIM IT0Ka3aTeleM
1.1.5 | Kopens crenenu N > 1 u ero cBoicTBa
1.1.6 | CreneHs ¢ pallMOHATLHBIM ITOKa3aTeNIeM U € CBOHCTBA
1.1.7 CBolicTBa CTENEHH C IEHCTBUTENBLHBIM OKa3aTeIEM
1.2 OcHogvbl mpuzoHoMempuu
1.2.1 | Cunyc, KOCHHYC, TAHT'€HC, KOTAHT'€HC IPOU3BOJILHOTO yria
1.2.2 | Papuannas mepa yria
1.2.3 | CuHyc, KOCHHYC, TAHT'€HC M KOTaHT€HC YHCcIa
1.2.4 | OcHOBHBIE TPUTOHOMETPHUECKHE TOXKJIECTBA
1.2.5 | dDopmynsl npuBeIeHUS
1.2.6 | CuHyc, KOCHHYC ¥ TaHT'€HC CYMMBI U Pa3HOCTH JIBYX YTJIOB
1.2.7 | CuHycC ¥ KOCHHYC JBOMHOTO yrjia
1.3 Jloeapugmol
1.3.1 | Jlorapudm uucia
1.3.2 | Jloraputm nponsBeaieHus, YaCTHOTO, CTETICHH
1.3.3 | JlecaTuuHblil ¥ HATYpaILHBIN JIOTAPU(PMBI, YHCIIO e
14 IIpeobpazosanus svipascenuil
1.4.1 | TIpeobpa3oBanws BRIpAKCHHM, BKIIFOYAIOIINX apH(PMETHICCKUE OTIepaItuni
1.4.2 | TIpeoGpa3oBaHus BBIPOKCHUI, BKIIIOYAIOIINX ONEPAIIUIO BO3BEICHUS B
CTETICHb
1.4.3 | TlpeoOpa3oBaHus BbIpaKCHHIA, BKIIOYAOIINX KOPHH HATYPaIbHOM CTCIICHU
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IIpeobpazoBanmsi TPUTOHOMETPHUECKHIX BRIPAKESHUH

1.4.5 | IlpeoOpa3zoBaHue BRIP@KEHUH, BKIIOUAIOMIMX ONEPALUIO JIOTapU(PMHUPOBAHHS
1.4.6 | Moayinb (abconmoTHas BEJTMYMHA) YKCIIa
YpaBHeHHs U HEPABEHCTBA
21 Ypasnenus
2.1.1 | KsagpaTHble ypaBHEHUS
2.1.2 | PanumoHanbHBIC YpaBHEHHUS
2.1.3 | HppaunonanbHble ypaBHEHUS
2.1.4 | TpuroHomMeTrpuyecKue ypaBHCHUSI
2.1.5 | Tloka3zarenbHble ypaBHEHHUS
2.1.6 | Jlorapudmuieckue ypaBHEHUS
2.1.7 | PaBHOCWIBLHOCTh YpPaBHEHHH, CUCTEM YpaBHECHHUH
2.1.8 | Ilpocrelimue cuCTeMbl ypaBHEHUH C JIBYMsI HEU3BECTHBIMU
2.1.9 | OcHoBHBIC NPHEMBI PEILICHHUSI CUCTEM yPaBHEHHIA: OACTaHOBKA,
anredpanvyecKoe CI0KEHHE, BBEICHHE HOBBIX ITEPEMEHHBIX
2.1.10 | Hcnonw3oBaHue CBOWCTB ¥ rpaKOB (DYHKIHUH ITPH PElICHUN YpaBHEHUH
2.1.11 | HBobOpakeHHe HA KOOPAWHATHOW INTIOCKOCTH MHOXKECTBA PELICHUH ypaBHEHUH
C IByMsI IEDEMEHHBIMHU U UX CHCTEM
2.1.12 [IpumeHeHnEe MaTEMaTHIECKIUX METOOB ISl PEIICHUS COJEPIKATEIbHBIX 3a1a4
U3 pa3IUYHbIX 00NacTel HAYKH U pakTUKH. VIHTepnperanus pe3ynbrara, y4ér
peaNbHBIX OTPaHUYCHHI
2.2 Hepasencmea
2.2.1 | KBagpaTHbIe HEpaBEHCTBA
2.2.2 | PanuoHaibHBIC HEPABCHCTBA
2.2.3 | lloka3aTensHbIe HEPABEHCTBA
2.2.4 | JlorapudmMuueckre HepaBEeHCTBA
2.2.5 | Cucrembl TMHEHHBIX HEPABCHCTB
2.2.6 | CucreMbl HEpPAaBEHCTB C OAHON EPEMEHHON
2.2.7 | PaBHOCWIBHOCTh HEPABEHCTB, CHCTEM HEPABEHCTB
2.2.8 | Hcnonp3oBanue CBOHCTB U rpadukoB (QYHKIMH NPH pellICHUH HEPABEHCTB
2.29 Mertoa UHTEpBAJIOB
2.2.10 | M3obOpaxeHne Ha KOOPJUHATHOHN MJIOCKOCTH MHOYKECTBA PEIICHHIMA
HEPaBEHCTB C IByMsl MEPEMEHHBIMH U UX CUCTEM
DyHKINH
3.1 Onpedenenue u epaghux pynkyuu
3.1.1 | ®ynkuwms, obmacte onpeeneHns QyHKIIH
3.1.2 | MHoxXecTBO 3HaUYeHHH QYHKIIUH
3.1.3 | I'paduk pynxumu. [Ipumepsl GyHKIIMOHATBEHBIX 3aBHCUMOCTEH B pealbHBIX
npoleccax u SBICHHUIX
3.1.4 | Ooparnas ¢ynknust. ['paduk obpatHOl PpyHKIMN
315 [IpeobpaszoBanus I’Iga(l)I/IKOB: napajiebHbII IepeHOC, CHMMETPHS
OTHOCHUTENIFHO OCe KOOPJIMHAT
3.2 Onemenmapnoe uccnedosanue QyHkyuil
3.2.1 | Mounotonnocts ¢pyHkuuu. [IpomexyTku Bo3pacTanus ¥ yObIBaHUS
3.2.2 | UérHOCTh M HEUETHOCTH PYHKIIUHU
3.2.3 | Tlepuonn4HOCTh QYHKITUH
3.2.4 | OrpannueHHOCTb HYHKIUH
3.2.5 | Touku 3kcTpemMyMa (JIOKaJbHOTO0 MAKCUMyMa M MHHUMYMa) QYHKIHH
3.2.6 | HambGounbliee M HaUMeHbIIee 3HAYCHUsT (HYHKITUH
3.3 OcnosHvie s1emeHmaptvie GyuKyuu
3.3.1 | Jluneiinas ¢pynkuus, e€ rpaduk
3.3.2 | dyHKuws, ONMUCHIBAIOMIAS OOPATHYIO IPONOPLHUOHATIBHYIO 3aBUCUMOCTD, €€
rpaduk
3.3.3 | Ksagpartuunas ¢pyHkuus, € rpaduk
3.3.4 | Crenennas ¢yHKIUS ¢ HATYpAJIbHBIM TIOKa3aTeneM, e€ rpaguk
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Tpuronomerpuueckue GyHKUUH, UX Tpaduku

3.3.6 | IlokasarenbHas QyHKIWMS, €€ rpaduK
3.3.7 | Jlorapupmuueckas ¢pyHkuusi, e€ rpadux
4 Hauvayia MaTeMaTH4YeCKOI0 aHAJIN3A
4.1 Ilpoussoonas
4.1.1 | TlonsTHe 0 NpoU3BOAHON (DYHKIIMH, TEOMETPHUYECKUN CMBICT MPOU3BOTHON
4.1.2 | dusnyeckuii CMBICI IPOU3BOIHOM, HAXOKIEHNE CKOPOCTH IS IIpoIlecca,
3aJaHHOT0 (YOPMYIIOH MM TpadrKOM
4.1.3 | VpaBHeHHe KacaTelbHOHU K rpaduKy QyHKIIUU
4.1.4 | TlpousBoaHbIE CYMMBI, pa3HOCTH, IPOU3BEACHUS, YACTHOTO
4.1.5 | ITlpowusBoJIHBIE OCHOBHBIX 3JI€MEHTAPHBIX (DYHKITHIT
4.1.6 | Bropas npousBogHas u €€ GUINIECKHIA CMBICI
4.2 Uccredosanue ghynxyuil
4.2.1 | TlpumeHeHHE IPOU3BOTHON K UCCIICAOBAHUIO DYHKIIHIA H TOCTPOCHUIO
rpadukoB
4.2.2 | Ilpumepsl HCIIOIBF30BAHUS TIPOW3BOTHON TS HAXOXKIEHHSI HAWITYYIIETO
pelIeHuns B IPUKIIAJHBIX, B TOM YUCIIE COMMATPHO-9KOHOMHUYECKUX, 3aa9ax
4.3 Ilepsoobpasnas u unmezpan
4.3.1 | IlepBooOpa3Hble dJIeMEHTAPHBIX QYHKITHI
4.3.2 | Tlpumepsl NpUMEHEHNsI HHTErpasia B pHU3KMKe U TEOMETPHU
I'eomeTpusi
51 Inanumempus
5.1.1 | TpeyrompHUK
5.1.2 | TlapamnenorpaMm, IpSMOYTOJIBHUK, POMO, KBaJpaT
5.1.3 | Tpameuus
5.1.4 | OkpyXHOCTH U KPYyT
5.1.5 | OkpyXHOCTb, BITUCAHHAS B TPEYTOJILHUK, U OKPYKHOCTB,
ONHCaHHAas OKOJIO TPEYTOJIbHUKA
5.1.6 | MuoroyronsHuK. CyMMa YTJIOB BBIITYKJIOTO MHOTOYT'OJIBHUKA
5.1.7 | TlpaBunbHbIE MHOTOYTOJILHUKH. BITMcaHHas OKPYKHOCTh U ONTUCaHHAS
OKPY>KHOCTh MPAaBUJIBHOTO MHOTOYT'OJIbHHKA
5.2 Ipamvle u nnockocmu 8 npocmpancmese
5.2.1 | Tlepecekaromuecs, napauiesibHbIe U CKPEIIUBAIOIIMECS PSMBIC;
NEePIEHTUKYISIPHOCTD MPSIMBIX
5.2.2 | TlapamienpbHOCTh MPSIMOMN U TUIOCKOCTH, MPU3HAKU M CBOHCTBA
5.2.3 | TlapannenbHOCTH IUIOCKOCTEH, IPU3HAKH U CBOMCTBA
5.2.4 | TlepneHIuKyISPHOCTH MPSMOH U TUIOCKOCTH, IPU3HAKH U CBOICTBA,;
NEPICHIUKYIISIp M HAKJIIOHHAS; TeopeMa 0 TPEX MepIeHIUKYIIsIpax
5.2.5 | TlepneHIuKyIsIPHOCTH MIOCKOCTEH, MPU3HAKH U CBOMCTBA
5.2.6 | TapamrensHoe npoekTupoBanue. M300paxeHne MpoCTPAaHCTBEHHBIX PHUTYD
5.2.1 | Tlepecekaroruecs, HapaielibHbIC H CKPEIIUBAIOIIHECS TPSIMBIC,
MEePIEHIUKYISIPHOCTD MPSIMBIX
5.3 Mmnozoepannuxu
5.3.1 | IIpusma, eé ocHOBaHuUs, OOKOBBIE pEOpa, BbICOTA, OOKOBAst HOBEPXHOCTD;
npsiMasi MPU3Ma; MpaBUIIbHAS MPU3Ma
5.3.2 | Tapannenenwumenm; ky0; ciMMeTpuH B KyOe, B TapaJniesienumne e
5.3.3 | Tupamuma, e€ ocHoBaHKe, GOKOBBIE PEOPA, BHICOTA, OOKOBAs TIOBEPXHOCTH;
TpeyroiibHas MUpaMuJIa; IPABUIbHAS TTHPAMHUIA
5.3.4 | Ceuenus Ky0a, IpU3MBI, IUPAMUJIBI
5.3.5 | IIpexacrarienune o NpaBUIbHBIX MHOTOTPAHHUKAX (TETpasap, KyO, OKTasp,
JTOJICKAdIP M MKOCARIP)
5.4 Tena u nosepxnocmu epawjerus
5.4.1 | Hunuanp. OcHoBaHueE, BEICOTA, OOKOBasi MOBEPXHOCTbH, O0pa3yromasi,
pa3BEpPTKa
5.4.2 | Konyc. OcHOBaHHE, BbICOTa, OOKOBasl TOBEPXHOCTH, 00pa3yoias, pa3BépTka




5.4.3

ap u chepa, ux ceueHust

55 H3smepenue ceomempuiecKux 6eautun
5.5.1 | Benuuuna yrna, rpagycHas Mepa yria, COOTBETCTBUE MEX/Y BEIMUNHON yriia
U JUIMHOW AYTU OKPYXHOCTH
5.5.2 | VYron Mexay NpsIMBIMH B IIPOCTPAHCTBE, YTOJI MEXKIY MPSIMOH U MIIOCKOCTHIO,
YroJl M@Ky IUIOCKOCTSIMH
5.5.3 | [nmHa oTpesKa, JIOMAHOH, OKPY>KHOCTH; IEPUMETP MHOTOYTOJIbHHUKA
5.5.4 | PaccrosiHHMe OT TOUKHU A0 MPSIMOM, OT TOUKHU A0 MIIOCKOCTH; PACCTOSHUE MEXKIY
napayieIbHBIMHA U CKPEIIUBAIOIIUMHUCS TIPSMBIMH; PACCTOSTHIE MEKIY
HapaJuIeNIbHBIMU IUIOCKOCTSIMH
5.5.5 | Ilnomans TpeyroapHUKa, MapajuIeIorpaMMa, Tpanelny, Kpyra, CeKTopa
5.5.6 | Ilnomaak NOBEPXHOCTH KOHYCA, IIMIUHIPA, ChHEeph
5.5.7 | OOBéMm kyba, PsIMOYTOJIBHOTO NMapaJljIeTeNUIe1a, TUPAMHUIbI, TPU3MBI,
WIMHAPA, KOHyCa, mapa
5.6 Koopounamul u sexmopul
5.6.1 | KoopauHatel Ha MPSMOiA, IEKapTOBBI KOOPAMHATHI HA TNIOCKOCTH U B
IPOCTPAHCTBE
5.6.2 | ®opmMyna paccTOSHUS MEXKIY TOUKAMH, YpaBHEHHE Chephl
5.6.3 | Bekrop, MOayJIb BEKTOpA, PABEHCTBO BEKTOPOB, CIIOKEHHE BEKTOPOB U
YMHOKEHHE BEKTOPa Ha YHCII0
5.6.4 | KonnuHeapHble BEKTOpHI. Pa3iioskeHre BEKTOpa MO ABYM HEKOJUTMHEAPHBIM
BEKTOpaM
5.6.5 | KommianapHbie BeKTOphI. PasnoxxeHue nmo TpéM KOMIIaHAPHBIM BEKTOPaM
5.6.6 | KoopauHaTel BeKTOpa, CKAISIpHOE POHU3BEICHHE BEKTOPOB, YTOJ MEXKITY
BEKTOpaMHu
DJieMeHTHl KOMOMHATOPUKH, CTATHCTUKH M TEOPHHU BEPOSAITHOCTEIH
6.1 Dnemenmul KOMOUHAMOPUKU
6.1.1 | TIMooyep&nHblii 1 OTHOBPEMEHHBII BEIOOD
6.1.2 | ®opmyJbl yKCa COUETAHUI U IepecTaHOBOK. buHoM HproToHa
6.2 Onemenmuvl cmamucmuky
6.2.1 | TabmuuHoe U rpadUUecKoe NPeICTaBICHHE JaHHBIX
6.2.2 | UncnoBble XapaKTEPUCTHKH PSJIOB JAHHBIX
6.3 Dnemenmul meopuy 8eposIMHoOcmen
6.3.1 | BeposiTHOCTH COOBITHIA
6.3.2 | [Ipumepsl KCIIONB30BAHUS BEPOSTHOCTEH U CTATHCTHKH NPU PEIICHUH

IMPUKIIAJIHBIX 3a1a4




