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1. IACIIOPT PABOYEM MPOT'PAMMBI YYEBHOI'O ITPEJIMETA
MATEMATHKA

1.1. O0JacTh NpUMeHeHUs! POTrPaMMbIl

Pabouas mporpamma ydeOHOro mnpeamera MaTemaTuka SBISETCS YacThIO OCHOBHOM
poeCCHOHAIBHON 00pa30BaTEIbHON MPOrpaMMbl CpeHEr0 MPodheCcCUOHATHLHOTO 00pa30BaHUS
no cnenuanbHoctu 29.02.04 KoHcTpyupoBaHHE, MOJCIMPOBAHHWE W TEXHOJOTHS IIBEHHBIX
u3aenni

1.2. Mecto y4eOHOro mnpeaMeTa B CTPYKTYpe OCHOBHOH mnpodeccuoHAIbHOI
00pa3oBaTe/ILHOI MPOrPaMMbI:
Matemartuka sIBIsIeTCsl y9eOHBIM MTPEeIMETOM 00111e00pa30BaTeILHOTO IIHKIIA.

1.3. lesn u 3axaum yuyeOHOro npeaMera, TpeGOBaHUsI K pe3yJibTaTaM OCBOCHUSI Y4eOHOT0O
npeaMera:

1.3.1 Ilnanupyemble JIMYHOCTHBIE Pe3yJIbTaThI

JIMYHOCTHBIE Pe3yJbTAaThl B c(pepe OTHOLIEHNH 00yYaronmuxcs K cede, K CBoeMy 310POBbI0,
K NO3HAHUIO cels:

—  OpueHTalus o0ydaroluXxcs Ha JOCTH)KEHUE JTUYHOTO CYACThS, PEaTU3alMi0 TO3UTHUBHBIX
JKU3HCHHBIX MEPCHCKTUB, HWHHUIOHUATUBHOCTb, KPCATHUBHOCTb, T'OTOBHOCTH U CHOCOOHOCTHL K
JTUYHOCTHOMY CaMOOTIPEAETIEHUIO, CIIOCOOHOCTh CTABUTH IEJIU U CTPOUTD KU3HEHHBIE IJIaHbI;

— TOTOBHOCTh U CIIOCOOHOCTH 00€creuuTh ce0e M CBOMM OJIN3KUM JOCTOWHYIO KHU3Hb B
MIPOLIECCE CAMOCTOATEIHHON, TBOPUECKOW U OTBETCTBEHHOM NIESATEIBHOCTH;

— TOTOBHOCTh M CIIOCOOHOCTh OOYYArOIIMXCS K OTCTaMBAHUIO JIMYHOTO JOCTOWHCTBA,
COOCTBEHHOTO MHEHHS, TOTOBHOCTh M CIOCOOHOCTH BBIPAOATHIBATh COOCTBEHHYIO MO3UIIMIO IO
OTHOLICHHUIO K 06IIIGCTBCHHO-HOJII/ITI/I‘IGCKI/IM COOBITHSAM IponuIOrO M HACTOAIICTO Ha OCHOBC
OCO3HAHUS U OCMBICIICHUS] UICTOPHUH, JYXOBHBIX IIEGHHOCTEH U JOCTIKEHUN Halllel CTpaHbI;

— TOTOBHOCTh U CIIOCOOHOCTH OOYyYaromuXcs K CAaMOpPa3BUTHIO M CaMOBOCIIUTAaHHUIO B
COOTBETCTBHHM C OOIIEYEIOBEYECKUMHU IIEHHOCTSIMU U HJeallaMd TPa)JIaHCKOrO OOIIecTBa,
HOTp€6HOCTI> B (1)I/I3I/I‘-IGCKOM CaMOCOBCPUICHCTBOBAHUH, 3aHATHAX CHOpTI/IBHO-OSIIOpOBHTCJH:HOfI
NeSITEeNbHOCTHIO;

— TpUHATHE W pealn3alus IIEHHOCTEH 370poBOro M 0Oe3omacHOro oOpasza >KU3HH,
OepekHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHE K COOCTBEHHOMY (PH3UYECKOMY H
IICUXOJIOTHYECKOMY 3/10pPOBBIO;

—  HeNpuUATHE BPEIHBIX MPUBBIYECK: KYPEHUs, YIOTPEOICHUS aIKOT0Jis, HAPKOTHUKOB.

JIMYHOCTHBIE pe3y/bTaThl B c(hepe oOTHOIEHN I oOyuaromuxcs K Poccun kak k Poaune
(OteuectBy):

—  poccuiicKasi MJIEHTHYHOCTb, CIIOCOOHOCTh K OCO3HAHHIO POCCUHUCKON HMIECHTHUYHOCTHU B
MOJIMKYJIbTYPHOM COIIMYME€, YYBCTBO TMPUYACTHOCTH K HMCTOPUKO-KYJIBTYPHOH OOIIHOCTH
poccuiickoro Hapojaa u cyarbe Poccun, maTpuoTusm, roTOBHOCTD K CityxeHHio OTeuecTBy, €ro
3aIlUTe;

— yBaXEHHE K CBOEMY HapoJy, YyBCTBO OTBETCTBEHHOCTU mepen PonuHoii, ropmoctu 3a
CBOW Kpail, cBol0 PojauHy, Mpoluioe M HACTOAIEE MHOTOHAIMOHAIBHOrO Hapoaa Poccuwm,
YBa)KE€HHE K TOCYJIapCTBEHHBIM CUMBOJIaM (repO, uar, TruMH);

— (dopMHUpOBaHHE VYBAXCHHS K PYCCKOMY SI3BIKY KaK TOCYJapCTBEHHOMY  SI3BIKY
Poccuiickoit ®enepanuu, SBISIOMIEMYCS OCHOBOM POCCHUHUCKOM HMACHTUYHOCTH M TJIaBHBIM
(haKTOpOM HAIMOHAIILHOTO CaMOOTIPEICIICHUS;

— BOCIHTAaHHWE YBaXEHHsS K KYJIbType, S3bIKaM, TpagulisM U O0ObIYasM HapOJIOB,
npokuBaromux B Poccuiickon @enepannn.



JIn4HOCTHBIE pe3yJIbTaThl B c(pepe OTHOLIEHHUI 00yYAIOIIMXCH K 3aKOHY, TOCYIapCTBY H K
rPaxJaaHCKOMY 001IeCTBY:

—  TPaXXJaHCTBEHHOCTb, TpaXXJaHCKas IIO3MIMS AKTHBHOTO W OTBETCTBEHHOI'O 4YJI€HA
poccuiickoro oO0IIecTBa, OCO3HAIOMIETO0 CBOM KOHCTUTYLIMOHHBIE IIpaBa W  OOS3aHHOCTH,
YB@XKAKOIIETO 3aKOH W  NPABOMOPSAIAOK, OCO3HAHHO IPUHUMAIOIIETO  TPAJUIMOHHBIE
HallMOHAJIbHBIE U OOIeYelOBeYeCKHe T'yMaHHCTUUYECKHE U JIEMOKPAaTHYECKUE IIEHHOCTH,
TOTOBOTO K YYaCTHIO B OOIIECTBEHHON KHU3HU;

— TpU3HAHME HEOTUYXKIAEMOCTH OCHOBHBIX TIpaB M CBOOOJ 4eJIOBEKa, KOTOpHIE
MPUHAJICKAT KKJIOMY OT POXKICHMS, TOTOBHOCTh K OCYIIECTBICHHIO COOCTBEHHBIX MpaB U
cBOOOJ 0e3 HapylIeHus MpaB U CBOOOA APYTHX JIMI, TOTOBHOCTh OTCTaWBaTh COOCTBEHHBIC
mpaBa U cBOOOJIbI YeJIOBEKA M I'Pa)<JIaHWHA COIJIACHO OOILIENPU3HAHHBIM MPUHIUIIAM U HOpMaM
MEXyHapOJHOro IpaBa U B cooTBeTcTBUU ¢ KoHcTuTymen Poccuniickoit @enepanyu, npaBoBast
Y TIOJINTHYECKAS] TPAMOTHOCTB;

—  MHPOBO33PEHME, COOTBETCTBYIOLIEE COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKu U
OOIIECTBEHHON MpaKTHUKH, OCHOBAHHOE HAa JUAJOre KyJbTyp, a TaKXKe pa3lIudHbIX (opMm
OOIIIECTBEHHOT0 CO3HAHMS, OCO3HAHNE CBOETO MECTa B MOJIUKYJIBTYPHOM MHPE;

—  HMHTEpUOpH3aLMs LEHHOCTEM EMOKpPAaTUH U COLMAIBHON COJIUAAPHOCTH, TOTOBHOCTH K
JOTOBOPHOMY PETYJIMPOBAHUIO OTHOLICHHUH B IPYIIE WIM COLUAIbHON OpraHu3aluy;

— TOTOBHOCTh OOYYaromMXCSi K KOHCTPYKTUBHOMY YYacTHIO B TPUHSATHH pEIIECHUM,
3aTparuBaloIUX MX MpaBa U HMHTEPECHl, B TOM YHUCIE B pa3IM4YHBIX (OpMax OOIIECTBEHHOM
caMOOpraHU3aluH, CaMOYTIPaBJICHHUsI, OOIIECTBEHHO 3HAYUMOMN e TeIbHOCTH;

—  TPUBEPKEHHOCTh HUACSIM HHTEPHAIIMOHAIM3MA, JPY>KObI, PaBEHCTBA, B3aMMOIIOMOIIA
HapoJI0B; BOCIIUTAHUE YBAKUTEIHLHOTO OTHOLIEHUSI K HAIIMOHAJIBLHOMY JOCTOMHCTBY JIIOJEH, UX
YyBCTBaM, PEITUTHO3HBIM YOCKICHUSM;

— TOTOBHOCTh OOYYarOMIUXCS MPOTHUBOCTOSATH HJCOJIOTUU SKCTPEMH3Ma, HAI[MOHAIN3MAa,
KceHohoOuu; KOppYNUUH; IJUCKPUMHMHALIMKA 10 COLMAJIBHBIM, PEIUTHO3HBIM, PAaCOBBIM,
HAI[MOHAJHHBIM MTPU3HAKAM U JIPYTUM HETATUBHBIM COIMAILHBIM SIBICHUSIM.

JInyHOCTHBIE pe3yJabTaThl B cepe OTHOMICHHIT 00y4aIOIIMXCS € OKPY/KAIOIIUMH JHOIbMH:

— HPaBCTBEHHOE CO3HAHME U TIIOBEJAECHUE HAa OCHOBE YCBOEHHs OOIIEYEIOBEUECKUX
LIEHHOCTEH, TOJIEPAHTHOTO CO3HAHUS U IOBEJCHMS B IOJUKYJIBTYPHOM MHpE, TOTOBHOCTH U
CIIOCOOHOCTH BECTH TMAJIOT C IPYTMMHU JIFOJbMH, JOCTUraTh B HEM B3aUMOIIOHUMAaHHUs, HAXOIUTh
o0Ire e U COTPYAHNYATH JJISl MX JTOCTHKECHUS;

— TpUHATHE  TYMaHUCTUYECKUX  LEHHOCTEH,  OCO3HAHHOE,  yBAXKUTEIbHOE U
JI00pO’KeNnaTeIbHOe OTHOLIICHHUE K APYTrOMY YEJIOBEKY, €0 MHEHHIO, MUPOBO33PEHUIO;

—  CIIOCOOHOCTB K CONEPEKUBAHUIO U (POPMUPOBAHKUE MO3UTUBHOIO OTHOIIEHUS K JIOAAM, B
TOM 4YHCJE K JIHMIaM C OTPaHUYCHHBIMH BO3MOXHOCTSIMM 3[I0POBbSI U MHBaJUAaM; OepexxHoe,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOLICHHE K (U3UYECKOMY U MCHXOJOTHYECKOMY 30POBBIO
JPYTUX JIOJIeH, YMEHUE OKa3bIBATh MIEPBYIO IOMOIILb;

— (QopMHpOBaHHE BBIPA)KEHHOM B IOBEJAECHUM HPABCTBEHHON NO3MLIUMH, B TOM YHCIIE
CIOCOOHOCTH K CO3HATEIbHOMY BBIOOPY J00pa, HPaBCTBEHHOI'O CO3HAHUS U TIOBEACHUS Ha
OCHOBE YCBOCHMs OOIIEYETOBEUECKUX IIEHHOCTEH M HpPaBCTBEHHBIX YYBCTB (4ECTH, OJra,
CIPaBEATMBOCTH, MIJIOCEPANS U IPYKET00Hs);

— pa3BUTHE KOMIIETEHLIMH COTPYJHMYECTBA CO CBEPCTHUKAMM, JETbMU MJIAJIIEro
BO3pacTa, B3pOCIBIMH B  00pa3oBaTelbHOH,  OOINECTBEHHO  TOJE3HOH,  y4eOHO-
HCCIIEI0BATEIbCKON, IPOEKTHOM U APYTHX BUAAX AEATEIBHOCTH.

JIMYHOCTHBIE pe3yJbTaThl B c(pepe OTHOLIEHU A 00yYAIOLIUXCH K OKPYKAOIIEeMy MUPY,
JKMBOM NPUPOJE, XYA0KECTBEHHOM KYJAbTYype:

—  MHPOBO33PEHHME, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO pa3BUTUS  HAyKW,
S3HAYUMOCTH HAYKH, TOTOBHOCTH K HAYYHO-TCXHHUYCCKOMY TBOPUYCCTBY, BJIAACHHC I[OCTOBGpHOfI



uHpOpMaIUel O MEePeOBhIX TOCTHKEHUSX U OTKPHITUAX MHPOBON M OTCUCCTBCHHOM HAyKH,
3aMHTEPECOBAHHOCTh B HAyUHBIX 3HAHUAX 00 YCTpPONCTBE MHUpa U O0IIECTBA;

— TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHHIO, B TOM YHCJIE CaMOOOpa30BaHHIO, Ha
MPOTSDKEHUH BCEH JKM3HW; CO3HATEIHLHOE OTHOIICHHE K HEMPEPHIBHOMY OOpPa30BaHMIO Kak
YCIIOBHIO YCIICIITHOM MPO(heCCHOHATLHON U OOIIECTBEHHOM JCSITEIIBHOCTH;

—  JKOJIOTHYecKas KyJabTypa, OCpeKHOE OTHOIIEHHS K POJHOW 3eMiie, NPHPOIHBIM
OorarctBam Poccuu ¥ Mupa; NOHUMaHUE BIMSHUS COIMATHHO-3KOHOMUYECKHUX TPOIECCOB Ha
COCTOSIHUE TPHUPOJHON M COIHAIBHON CpE/bl, OTBETCTBEHHOCTh 3a COCTOSIHUE MPHPOIHBIX
pPECYpCOB; YMEHHSI M HABBIKM Pa3yMHOTO IMPHPOJIONOJIb30BaHMsI, HETCPIUMOE OTHOIICHUE K
JEWCTBUSAM, TIPUHOCSIIAM BpEA SKOJOTHH; NPHOOPETEHHE OIbBITA 3KOJIOrO-HAMPaBICHHON
JEATEIILHOCTH;

—  DCTETUYECKOE OTHOLIEHUS K MHpPY, TOTOBHOCTh K OCTETHUECKOMY OO0YCTpPOHCTBY
COOCTBEHHOTO OBITA.

JInuHOCTHBIE pe3yJbTaThl B cepe OTHOLICHHI 00y4al0IMXCsl K CeMbe M POAUTENISAM, B
TOM 4YHCJIe MOATOTOBKA K CeMeHOM )KU3HU:

—  OTBETCTBCHHOE OTHOILICHHE K CO3JAaHUI0 CEMbUM Ha OCHOBE OCO3HAHHOIO IIPUHATHUSA
IIEHHOCTEH CeMEHHOM K13HU,

—  TIOJIOKUTENbHBIH  00pa3 ceMbH, pPOAMUTENBCTBA (OTLOBCTBA M MaTE€pPHUHCTBA),
MHTEPUOpU3ALS TPAIULIHOHHBIX CEMEUHBIX [IEHHOCTEH.

JInyHOCTHBIE pe3y/bTaThl B c(pepe OTHOLIEHHUS 00yYarolIUXCs K TPyAy, B chepe
COIHAIBLHO-IKOHOMMYECKUX OTHOIIEHMIA:

— yBaXeHHe KO BceM (opmMaM COOCTBEHHOCTH, TOTOBHOCTh K 3aIllUTe CBOCH
COOCTBEHHOCTH,

—  OCO3HaHHBIN BBIOOp OyayIIel mpodeccuu Kak MyTh U CIOCO0 peain3aiuu COOCTBEHHBIX
KU3HEHHBIX TUIAHOB;

— TOTOBHOCTh OOydYarommxcsi K TPyAOBOW TPO(EeCcCCHOHATBLHON NEITeTbHOCTH KakK K
BO3MOXKHOCTH  y4acTHsl B  PEIICHWH  JIMYHBIX, OOIIECTBEHHBIX, TOCYJIapCTBEHHBIX,
oOIIeHaIMOHATBHBIX TTPOOJIEM;

—  TOTPEOHOCTHh TPYIUTHCS, YBAKECHHUE K TPYAY U JIOJSAM TPYyAa, TPYAOBBIM JOCTUKCHHUSIM,
T0OpPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOIIEHHWE K pa3HbIM BUIAM TPYJIOBOH
NeSITEeNbHOCTH;

— TOTOBHOCTh K CaMOOOCITY)XHBaHHWIO, BKJOUas OOyYEeHHE M BBHITIOJHEHHE JTOMAITHUX
00513aHHOCTEH.

JIn4HOCTHBIE pe3yJIbTaThl B c(hpepe Pu3nuecKOro, NCUX0I0rH4€CKOro, COUAILHOIO0 U
aKaJeMH4ecKoro 0,1aromnory4usi 00y4arommxcs:

—  (usHueckoe, SMOLMOHAJIBHO-IICUXOJIOTUYECKOE, COLIMAJIBHOE Onaromoiryune
oOyyaroluxcs B KH3HU 00pa3oBaTeIbHON OpPraHM3allii, OUIYLIEHHE NEThbMH O€30MacHOCTH U
MICUXOJIOTHYECKOT0 KoM(pOopTa, HHPOPMALTMOHHON OE€30MaCHOCTH.

1.3.2. [InanupyemMblie MeTanpeAMeTHbIE Pe3yJIbTaThI

MeTanpeameTHblie pe3yJabTaThl 0CBOCHHS OCHOBHOM 00pa30BaTe/IbHOM NMPOrpaMMbl
NpeACTABJICHBI TPeMsl TPYNINIAMH YHHBEPCAJbHBIX y4eOHbIX aeiicTBuii (YVY /).

1. PeryasiTuBHbIEe YHUBepcaIbHble yueOHbIe 1eHCTBUSA
BbInyCKHUK HAy4YUTCH:

—  CaMOCTOSITEJIBHO ONPENENATh LIENH, 3aJaBaTh IapaMeTpbl U KPUTEPUH, 1O KOTOPBIM
MOXHO OIIPENEIIUTD, YTO LEIb JOCTUTHYTA,



—  OLIEHUBATh BO3MOKHBIE MOCIEACTBUS TOCTHKEHHS MOCTABJICHHOM 11€JIU B JIEATEIbHOCTH,
COOCTBEHHOMW JKM3HU W KU3HH OKPYKAIOIIUX JTFOJIEH, OCHOBBIBASICH HA COOOPAKEHUSIX ITHKU U
MOpaJly;

—  CcTaBUTHh U (OPMYITUPOBATH COOCTBEHHBIE 33/ladyd B OOpPa30BATEIHHOU NEATETLHOCTH U
KU3HEHHBIX CUTYAIMSIX;

—  OIIGHWBATh PECYpChl, B TOM 4YHCJIC BpeMs M JIpPYrue HeMaTepuaabHBIE PECypCHI,
HEO0OXOUMBIC JUIS TOCTUKESHHSI TIOCTABICHHOM 1IeTH;

—  BBIOMpaTh MyTh JOCTIDKCHHS 1€, IUTAHUPOBATH PEIICHWE TOCTaBJICHHBIX 3ajad,
ONTUMU3UPYs MaTepUaTIbHbIE U HEMATEpHUATIbHbIE 3aTPaThI;

—  OpraHm3oBBIBaTh S()PEKTUBHBIA TIOWCK PECypcoOB, HEOOXOIUMBIX JUISI JOCTHXKEHUS
MOCTaBJICHHOM 11eJH;

—  COIIOCTABJISATH MOJIYYEHHBIN pe3ynbTaT ASSITEIbHOCTH C TIOCTAaBICHHOM 3apaHee LEeblo.

2. [lo3naBaTe/IbHbIE YHMBePCAJIbHbIE YUeOHbIe AelCTBUS
BbinyckHUK HAyuuTCs:

—  HUCKaTh U HaXOJUTh 0000IIEHHBIE CIOCOOBI PEIICHUS 3a/1a4, B TOM YHCJE, OCYIIECTBIATh
pa3BepHyThI MH(GOPMAIMOHHBII TOUCK U CTAaBUTh HAa €ro OCHOBE HOBBIE (y4deOHBIE U
MO03HAaBaTENIbHbIC) 3a]1a4H;

— KpUTHYECKH OLEHHMBATh W MHTEPHPETHUPOBATh HWH(POPMALMIO C pa3HBIX IO3UIIMH,
pacrno3HaBaTh U (PUKCHUPOBATh MPOTUBOPEUNs B MH(OPMALIMOHHBIX HCTOUHUKAX;

—  HUCIOJb30BaTh pPa3IMYHBIE MOJEJIBHO-CXEMAaTHUYECKHE CpEACTBA MAJIs IPEACTABICHUS
CYLIECTBEHHBIX CBSI3€M M OTHOIIEHUH, a TakXke NPOTUBOPEUM, BBIABIECHHBIX B
MH(POPMALIMOHHBIX HCTOYHHKAX;

—  HaxXOAWTb U NMPUBOJUTH KPUTHUUYECKHE apTyMEHThl B OTHOILIEHUH ACUCTBUN U CYKIEHUI
JpYroro; CHOKOWHO M Pa3yMHO OTHOCHUTbCA K KPUTHUECKMM 3aMEUaHUSIM B OTHOILIEHUH
COOCTBEHHOTO CY>KJIEHUSI, paCCMaTPUBATh UX KaK pecypc COOCTBEHHOTO pa3BUTHS;

—  BBIXOAMTH 332 PaMKH Y4eOHOTrO MpeaMeTa W OCYIIECTBIATH IleJICHANpPaBICHHBINH MOUCK
BO3MOXHOCTEH Il IIUPOKOTrO MEPEHOCa CPEACTB U CIIOCOOOB AEHUCTBHS;

—  BBICTpauBaTh MHAMBHUIYAJIbHYIO 00pa30BaTEIbHYIO TPACKTOPHUIO, YUUTHIBAs OTPAaHUYCHUS
CO CTOPOHBI JIPYTUX YYaCTHUKOB U PECYPCHBIE OTPaHUYEHUS;

—  MEHATh U YAECPKUBATh Pa3HbIE MO3ULUU B IO3HABATEIBHOM 1E€ATEIBHOCTH.

3. KoMMyHMKATHBHbIE YHHBePCAJIbHbIe Y4eOHbIe el CTBUS
BbinycKHUK Hay4uTCH:

—  OCYLIECTBIIATH JAEJIOBYI0 KOMMYHHUKAIIMIO KaK CO CBEPCTHHKAMM, TaK U CO B3POCIBIMHU
(xak BHYTpH oOpa30BaTeIbHOM OpraHM3allly, TaK U 3a €e MpelernaMu), MoJA0UpaTh MapTHEPOB
IUIsL IeIOBOM KOMMYHHUKAIIMM MCXOZs U3 COOOpaKeHUI pe3ysbTaTUBHOCTH B3aUMOACUCTBUS, a
HE JINYHBIX CUMITaTUl;

— TpU OCYLIECTBICHHM TPYNINOBOM pabOTHl OBITh KaK PYKOBOAWUTENIEM, TaK U YICHOM
KOMaH/Ibl B Pa3HbIX POJsX (reHepaTtop uaei, KpUTUK, UCTIOIHUTENb, BHICTYMAIOMINHN, SKCIEPT U
T.1.);

—  KOOPAMHMPOBATb U BBHIMOJHATH pPabOTy B YCIOBUSAX pPEATBHOT0, BUPTYaJIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJCHCTBUS;

—  pa3BepHyTO, JIOTMYHO M TOYHO H3JIaraTb CBOK TOYKY 3pEHHSI C HCIIOIb30BaHHEM
aJIeKBAaTHBIX (YCTHBIX M MUCbMEHHBIX) S3bIKOBBIX CPE/ICTB;

—  pacro3HaBaTh KOH(JIMKTOTEHHBbIE CUTYalldd W TNPEJOTBpaIlaTh KOH(MIUKTBI O HX
aKTHUBHOM (pa3pl, BBICTpAaWBaTh JEJIOBYI0 M 0O0pa30BaTeNbHYI0 KOMMYHHUKAIUIO, H30eras
JIUYHOCTHBIX OLEHOYHBIX CYXICHUH.



1.3.3. Ilmanupyembie npeAMeTHbIE Pe3yJIbTAThI

B pe3yabTarte uydyenuns yueOHoOro npeamera «MareMaTuka» Ha YpOBHe CpPelHEro o01ero
o0pa3oBaHus:
BoinyckHuK Ha yriry0JIeHHOM YPOBHE HAYYHTCS:

CB000/IHO OMIEPUPOBATH MOHATUSIMH: KOHEUHOE MHOXKECTBO, SJIEMEHT MHOYKECTBA,
MIOJIMHOXECTBO, IIepeceueHne, 00beIMHEHNE U Pa3HOCTh MHOYKECTB, YUCIOBbIE MHOXKECTBA
Ha KOOPJMHATHOM IIPSIMOM, OTPE30K, MHTEPBAJ, [OJyUHTEPBAJI, IPOMEKYTOK C BBIKOJIOTON
TOYKOM, Tpaueckoe MpeCTaBIeHNe MHOXKECTB Ha KOOPAUHATHOM MJIOCKOCTH;

3a/1aBaTh MHOKECTBA IIEPEUUCIICHUEM U XAPAKTEPUCTUYECKUM CBOMCTBOM;

OIIEpUPOBATH MTOHATUSIMU: YTBEPXKACHHUE, OTPULIAHUE YTBEPKICHUSA, UCTUHHBIE U JIOKHbBIE
YTBEP)KJCHUS, IPUUMHA, CIEICTBUE, YACTHBIN Clly4yail 001Iero yTBep KIeHHs, KOHTPIPUMED;
IIPOBEPSTH IPUHAIIIEKHOCTD DJIEMEHTAa MHOXKECTBY;

HaXOJUTh NepeceueHue 1 00beTMHEHNE MHOXKECTB, B TOM YHUCIIE ITPEJICTaBICHHbIX
rpadMuecKy Ha YKCIOBOM NMPSIMOM M HAa KOOPJMHATHON IIOCKOCTH;

MIPOBOJIUTH JIOKa3aTeIbHbIE PACCyKICHHS /Il 00OCHOBAHUS UCTUHHOCTH YTBEPKICHUI.

B nosceonesnoui srcuznu u npu uzyyeHuu opyeux npeomemos:

HCIIOJIb30BaTh YHCIIOBBIE MHOYKECTBA HA KOOPAMHATHON NIPSIMOM M Ha KOOPJUHATHON
IIJIOCKOCTH JIJIS1 OIIMCAHUS PEAVIBHBIX MPOLECCOB U SIBIICHUN;

IIPOBOJIUTH JTIOKA3aTEJIbHBIE PACCYKICHHUS B CUTyallUsIX TOBCEHEBHOM )KU3HU, IIPU PELICHUN
3a/1a4 U3 JIpYrux MpeIMeTOB.

CB000/1HO OTMIEpUPOBATH MOHATUSIMH: HATYPaJIbHOE YHCIIO0, MHOYKECTBO HATYpPAIbHBIX YUCE,
LI€JI0€ YHCII0, MHOKECTBO LIEJIBIX YHCell, OOBIKHOBEHHAs APOOb, NeCTUYHas ApoOb,
CMELIaHHOE YUCJI0, PAlMOHAIIBHOE YUCIIO, MHOKECTBO PAllMOHAIBHBIX YHCEIL,
UPPaLMOHAIILHOE YUCIIO, KOPEHB CTENEHU N, JEUCTBUTEIBHOE YHCIIO0, MHOKECTBO
JEHCTBUTEIILHBIX YUCEN, TEOMETPUUECKAsi HHTEPIPETALAs HATYPAJIbHBIX, LIEJIBIX,
palMOHAIbHBIX, JEHCTBUTEIBHBIX YHCET;

MIOHUMATh U OOBSICHATH PA3HUILY MEKIY NO3ULIHMOHHONW U HETTO3UIIMOHHON CHUCTEeMaMu
3aKMCH YHCEIT;

NEPEeBOIUTH YUCIIA U3 OHOM CUCTEMBI 3alUCH (CUCTEMBI CUMCIICHHS) B IPYTYIO;
JIOKa3bIBaTh U UCIIOJIb30BATh IIPU3HAKU JEIMMOCTHA CYMMBI U IIPOU3BEACHUS TIPU
BBIITOJIHEHUH BBIYNCIICHUN U PEIICHUH 3a/1a4;

BBIIIOJIHATH OKPYTJICHUE PAllMOHAIBHBIX U NPPALMOHAIBHBIX YHACEN C 3aJaHHOM TOYHOCTHIO;
CpaBHUBATh JEHCTBUTENbHBIC YHCIIA PA3HBIMH CIIOCO0AMH;

yIOPAI0YMBATH YHCIIA, 3aITUCAHHBIC B BUI€ OOBIKHOBEHHOH M JECATUYHOM podu, uunca,
3aIlMCaHHBIE C UCIIOJIb30BaHUEM apU(PMETHUECKOTO KBaIpaTHOI'O KOPHS, KOPHEH CTENEeHH
OoJible 2;

Haxoautb HOJ/] m HOK pa3nbiMu ciocob6aMu U UCTIONIB30BaTh UX MPU PELICHUH 33/1a4;
BBINOJIHATH BBIYMCIICHUS U IPEOOpa30BaHUs BbIPAXKEHUH, collepKallluX JeiCTBUTENbHbIE
YHUCJIA, B TOM YHMCJIE KOPHU HAaTypPaJbHBIX CTEIICHEH;

BBINIOJIHATH CTaHJAPTHBIE TOXK/IECTBEHHBIE TPE0OPa30BaHUsl TPUTOHOMETPUYECKHUX,
Jorapu(pMHUECKUX, CTETICHHBIX, UPPALIMOHATBHBIX BBIPAKEHUH.

B nosceonesnoui srcuznu u npu uzyyeHuu opyeux npeomemos:

BBINOJIHATH U OOBSICHATH CPaBHEHHE PE3YJIbTaTOB BHIYMCIEHUH NPH PEILICHUH MPAKTUYECKUX
3aja4, B TOM YHCIie MPUOIMKEHHBIX BEIYUCIICHHM, UCTIONB3YS pa3HbIe CIOCOOBI CPaBHEHUIA;
3alKUChIBaTh, CPABHUBATh, OKPYIJISTh YACIOBBIE IAHHBIE PEAIBHBIX BEJIMYHH C
HCIIOJIb30BAHUEM Pa3HBIX CUCTEM U3MEPEHUS,

COCTAaBJIAAITh U OI€CHUBATh pa3HbIMU croco0amMu YHCIIOBEIE BBIPAXCHUSA IIPHU PECIICHHUN
MPAaKTUYCCKUX 3ada4 U 3a/1a4 U3 JpyTrux y‘-Ie6HBIX npeaAMCTOB.

CB000/1HO OTIEpUPOBATH MOHATUSIMH: YpaBHEHHE, HEPAaBEHCTBO, PABHOCHIIbHBIC YPAaBHEHUS U
HEPaBEHCTBA, YPaBHEHUE, ABIAIOIIECECS CIEACTBUEM IPYroro ypaBHEHMs, YPaBHEHHUS,
PaBHOCHUJIbHBIE HA MHOYKECTBE, pABHOCHJIbHBIE ITPEOOPAa30BaHNS YPABHEHHUI;



pelaTh pa3Hble BUbl YPAaBHEHUN U HEPABEHCTB U UX CUCTEM, B TOM YHCIIE HEKOTOPbIE
ypaBHeHHs 3-ii U 4-ii cTeneHei, qpoOHO-palMoHaIbHbBIE U UPPALMOHABHEIC,

OBJIaJICTh OCHOBHBIMHU THITAMHU [TOKA3aTEIbHbBIX, JOrapu(PMUUECKUX, UPPALNOHATIBHBIX,
CTEIICHHBIX YPABHEHUN U HEPABEHCTB U CTAaHIAPTHBIMU METOJAMU UX PEUICHUN U IIPUMEHATh
VX TIPH PELICHUH 33/a4;

IIPUMEHATH TeopeMy be3y Kk penieHuo ypaBHEHMI;

IIPUMEHSATH TeopeMy Buera 1t peleHrss HEKOTOPBhIX YPABHEHUN CTEIIEHU BBIIIE BTOPO;
MTOHMMATh CMBICII TEOPEM O PABHOCHIIBHBIX U HEPABHOCUIIBHBIX ITPEOOPA30BAHUAX
YPaBHEHHUI U YMETb UX JJOKa3bIBaTh;

BJIQJIETh METOJJaMH PELICHUS yPAaBHEHUI, HEPABEHCTB U X CUCTEM, YMETh BBIOMpATh METO]
pelieHus 1 000CHOBBIBAaTh CBOW BHIOOD;

HCIOJIb30BaTh METOJl MHTEPBAJIOB JUIsl PELLICHHUS HEPABEHCTB, B TOM 4HCIIE APOOHO-
palMOHANIbHBIX U BKJIIOYAIOIIUX B €051 MppaIlOHAIbHbBIE BBIPAXKECHMS,

peuiath anredpandyeckue ypaBHEHHsI 1 HEpaBEHCTBA U UX CUCTEMBI ¢ TapaMeTpaMu
areOpandeckuM U rpapuyeckiuM MeTOIaMu;

BJIAJICTh PA3HBIMU METOJIAMH JI0KA3aTeJIbCTBA HEPABEHCTB;

penaTh YpaBHEHHsI B LIEJIBIX YHCTIAX;

n300pakaThb MHOKECTBA Ha IJIOCKOCTH, 3371aBaeMble ypaBHEHUSMH, HEPABEHCTBAMH U UX
CUCTEMaMU;

CBOOOIHO UCMOJIb30BaTh TOXK/IECTBEHHBIE TPEOOPAa30BAHUS MIPU PEIIEHUH YpaBHEHUN U
CUCTEM ypaBHEHUI

B nosceonesnoui srcuznu u npu uzyyeHuu opyeux npeomemos:

COCTaBJIATh U pelllaTh ypaBHEHMsI, HEPAaBEHCTBA, X CUCTEMbI IIPU PEIICHUH 3a/1a4 JPyTUX
y4€OHBIX MPEAMETOB;

BBITIOJTHATH OIEHKY MPaBIOIOI00MS pe3yJIbTaTOB, MOIYIaeMbIX ITPH PEIICHUN PA3TUIHBIX
YpaBHEHUH, HEPABEHCTB U UX CUCTEM IPH PELICHUH 3a7a4 IPYTHX YUeOHBIX ITPEIMETOB;
COCTABJISATh M peIIaTh YpPaBHEHHs U HEPABEHCTBA C MMapaMeTPaMu P PEIICHUH 3a/1a4
JPYTUX y4eOHBIX IPEAMETOB;

COCTaBJISATh YPaBHEHUE, HEPABEHCTBO MJIM UX CHCTEMY, OIMCHIBAIOLINE PEATbHYIO CUTYalIUIO
W IPUKJIATHYTO 3a]1a9y, HHTEPIPETHPOBATH MOTYYCHHBIC PE3YIIbTATHI;

UCIIO0JIb30BaTh MPOrpPaMMHbBIE CPE/ICTBA MPH PEIIEHUH OTJEJIbHBIX KJIACCOB ypPaBHEHUN U
HEPaBEHCTB.

Brnaymets MOHATHAMU: 3aBUCMOCTD BEJTMYUH, (DYHKIHS, apTYMEHT U 3HaUYeHUE (PyHKIIH,
00J1acTh OnpeeNeHUs U MHOKECTBO 3HaYeHUH (PYHKINU, rpaduK 3aBUCUMOCTH, TpaduK
¢byHKIMH, HYJM QYHKIIAHU, TIPOMEXKYTKH 3HAKOMIOCTOSTHCTBA, BO3pacTaHUE HA YHNCIIOBOM
IPOMEXYTKe, yObIBAaHHE HAa YHCIOBOM IIPOMEKYTKE, HaOOJIbIlIee M HAUMEHbIIIee 3HaUCHNE
(GYHKIMU Ha YHCIIOBOM MPOMEXKYTKE, TepHoandecKast (QyHKIIHS, IEPHUO, YSTHASI U HeUEeTHAS
(GYyHKIMHU; YMETh IPUMEHATH 3TH MOHATHS NIPU PEIICHUH 3a/1a4;

BJIQJICTh MOHITHEM CTENeHHAsl (YHKIIMS; CTPOUTH €€ rpa)uK U yMETh IPUMEHSITh CBOHCTBA
CTENEeHHON (PYHKLUU MPH PEIICHUH 3a]a4;

BJIQJICTh MOHATUSAMH IOKa3aTeNbHask PYHKIUS, SKCIIOHEHTA; CTPOUTh UX TpaUKU U YMETh
MIPUMEHSTH CBOIMCTBA TIOKA3aTEIbHON (DYHKIMH MTPH PEIICHUH 3a71a4;

BJIQJIeTh NMOHATHEM JiorapupmMudeckas QyHKINS; CTPOUTh €€ rpauK U yMETb IPUMEHSTh
CBOMCTBa JIorapu(MUUECKOHN (PyHKIINH MTPpH PELICHUH 3aay;

BJIQJICTh MOHITHASMHU TPUTOHOMETPHUECKUE PYHKIIUH; CTPOUTH UX Tpa)uKu U YMETh
MPUMEHSATH CBOMCTBA TPUTOHOMETPUUECKUX (DYHKIMH MpH pellIeHUH 3ajay;

BJIQJICTh MOHATHEM O0paTHas (PYyHKIHS; IPUMEHSITH 3TO MOHATHE MPH PELICHUU 3a]1ad;
MIPUMEHSTh MIPH PEIICHUH 3a7ad CBOWCTBA (DYHKIMIA: YETHOCTD, IIEPHOAUIHOCTD,
OrPaHUYEHHOCTD;

MIPUMEHSTH MIPH PELICHUH 3a7a4 peoOpazoBaHus rpaukoB (yHKIIHUI;



BJIQJIeTh MOHATUSAMH YUCIIOBAsl TOCIEI0BATEIbHOCTD, apu(hMeTHUeCKast U reoMeTpuIecKas
IIPOrpeCcCus;

MIPUMEHSTD [IPU PELICHUHU 33]1a4 CBOMCTBA U MPU3HAKHU apU(PMETHUECKON U TeOMETPHUIECKON
IIPOrPECCUML.

B nosceonesnoti scuznu u npu uzyueHuu Opyeux yueOHwvix npeomMemos:

OIIpeIeNIATh 0 TpaduKaM U UCIOJIb30BaTh Ul PeLIeHNs IPUKIIAIHBIX 3a/1a4 CBOICTBa
peanbHBIX MPOIECCOB M 3aBHCUMOCTEH (HanOOJbIINe M HANMEHBIINE 3HAYCHNUS,
MIPOMEKYTKH BO3pacTaHMsl U yObIBaHUS (QYHKLUH, IPOMEKYTKH 3HAKOIIOCTOSHCTBA,
aCUMITOTHI, TOYKU NIEpEernoda, Nepuoi U T.11.);

MHTEPIPETUPOBATh CBOWCTBA B KOHTEKCTE KOHKPETHON MTPAKTUYECKON CUTYalUH;.
OTIpEeNIeNIATh N0 TpaduKaM MPOCTEHIINE XapaKTEPUCTUKH EPUOTUUECKUX ITPOLIECCOB B
OMOJIOTHH, SKOHOMHKE, MY3bIKE, PAIHOCBSI3U U JIp. (aMIUIUTY /1, IEPHOJ U T.I1.)
Brnagers nonsitrem 0eCKkOHEUHO yOBIBaIOIIasi FeOMETpUYECKasi MPOrpeccust 1 yMeTh
MIPUMEHATD €ro IIPU PELICHUN 3a/ay;

MIPUMEHSTD JUIsl pEIICHUs 3a]1a4 TEOPHUIO NPEEIIOB;

BJIA/IETh MOHATUSIMU OECKOHEUHO OO0JIbIINE U OECKOHEUHO MajIble YHCIOBBIE
MOCJIeI0BATEIbHOCTH U YMETh CPAaBHUBATh OECKOHEYHO OOJIbIINE U OECKOHEYHO Maslble
IIOCJIEI0BATEIBbHOCTH;

BJIJIeTh MOHATUSAMU: POU3BOAHASA (DYHKIIMU B TOUKE, IPOU3BOIHAS (PYHKIIUH;
BBIUUCIIATH POU3BOIHBIC 3JIEMEHTAPHBIX (PYHKIMI U X KOMOUHALINH;

HCCIIEeI0BaTh PYHKIIMA HA MOHOTOHHOCTb U SKCTPEMYMBI;

CTPOUTbH Ipa@UKU U MPUMEHATH K PELICHUIO 3aja4d, B TOM YHCJIE C TApaMETPOM;
BJIQJIeTh MOHATHEM KacaTelbHas K rpaguKy QyHKIMU U YMETh IPUMEHSTh €r0 P peIIeHUH
3a/1ad4;

BJIAJIETh MOHATUSIMU I1epBOOOpa3Hast PyHKIIUS, oNpeAeIeHHbIA HHTETpall;

npuUMeHsATh Teopemy HbroToHa—JIeliOHMIIA 1 ee CIIeACTBUS IS pelleH s 3a/1ay.

B nosceonesnoti srcuznu u npu uzyyeHuu Opyeux yueOHsvix npeomMemos:

pelaTh NpUKJIaIHbIe 3a]1a4u U3 OMOJIOTHUH, GUNKH, XUMHH, SKOHOMUKH U APYTUX
IIPEAMETOB, CBSI3aHHBIE C UCCIIEIOBAHUEM XapaKTEPUCTUK IIPOLIECCOB;
MHTEPIPETUPOBATH MTOJYYEHHBIE PE3yJIbTaThI

OnepupoBaTh OCHOBHBIMU OINUCATENbHBIMH XapaKTePUCTUKAMU YHCIIOBOIO Habopa,
MOHSATHEM I'eHepalibHasi COBOKYITHOCTh M BEIOOPKOIL U3 Hee;

OTIEPUPOBATH MOHATHAMU: YaCTOTA M BEPOSTHOCTH COOBITHS, CyMMa U IPOU3BE/ICHUE
BEPOSATHOCTEH, BBIYMCIIATH BEPOATHOCTH COOBITHI Ha OCHOBE IO/ICYETA YHCIIa UCXOJIOB;
BJIJIeTh OCHOBHBIMU MOHATHAMU KOMOWHATOPUKU U YMETh UX MIPUMEHSTH IIPH PELICHUN
3a1ad4;

UMETb MIPEJCTaBICHUE 00 OCHOBAX TEOPUH BEPOSATHOCTEIH;

HMMETH NPEJCTaBICHUE O JUCKPETHBIX U HEIIPEPBIBHBIX CIIy4alHbIX BEJIMYMHAX U
pacrpeneneHnsx, O He3aBUCHUMOCTH CIIyYalHbIX BEJINYUH;

MMETBH NPEJCTABJICHUE O MATEMAaTUUECKOM OKUIAHUH U AUCIIEPCUM CIIyYalHBIX BEIHYUH;
HMETH IIPEICTaBICHUE O COBMECTHBIX PACIIPEACIICHUX CIIyYalHbIX BEINYHH;

MIOHMMATh CYTh 3aKOHA OOJIBIIMX YHMCET U BBIOOPOYHOTO METO/1a U3MEPEHMSI BEPOSTHOCTEN;
HMMETH NPEJCTaBICHUE O HOPMAIBHOM PACIpeeNIEHUN U ITpUMEpPax HOPMaJIbHO
pacIpeiesIeHHbIX CIIy4aiHbIX BEJIUYMH;

HMMETH IIPEJCTABICHUE O KOPPEISALMY CIIyYaiHbIX BEJIUYMH.

B nosceonesnotui sxcuznu u npu uzyyeHuu Opyeux npeomemos:

BBIUUCIIATH WU OLICHUBATh BEPOSITHOCTU COOBITHI B PeabHOM KU3HM,
BBIOMPATH METOJIBI MOIXOISIIETO MPEICTABICHHUS U 00pa0OTKN JaHHBIX
Pemrate pa3Hble 3a1a4 NOBBIIIEHHON TPYAHOCTH;
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— aHaJM3UPOBATH YCIIOBHE 3a/1a4M, BEIOMPATh ONTHMAIBHBIA METO PELICHUS 3a/1auH,
paccMaTpuBasi pa3IHMyHbIC METO/IBI,

— CTPOUTH MOJETH PEIICHHS 3a/1a4H, TIPOBOIAMTH J0KA3aTEIbHBIC PACCYXKICHUS TIPH PEIICHUH
3a/1a4H;

— pemaTh 3a7a4u, TpeOyromue epedopa BapuaHTOB, MPOBEPKH YCIIOBUH, BBIOOpa
ONTHMAJILHOTO Pe3yJIbTaTa;

— aHAJIM3UPOBATH H UHTEPIPETHPOBATH MOJTYUYCHHBIC PEIICHUS B KOHTEKCTE YCIOBHS 3a1a4H,
BBIOMPATH pENICHUs, HE TIPOTHBOPEYAIIE KOHTEKCTY;

— TIEPEeBOJUTH NPH PEIICHUH 3aJaui HH(POPMAIHIO U3 OJJHOH (hOPMBI 3aIUCH B IPYTYIO,
UCTIONB3Ys IPU HEOOXOJUMOCTH CXEMBI, TaOIHIIbI, TPApUKH, THATPAMMBI.

B noeceonesnoil srcusnu u npu uzyueHuu Opyeux npeomemos:

— pemiath MpaKTUYECKUE 33/1a49H U 337a4H U3 JPYTUX MPEIMETOB.

— Bnanets reoMeTpUUECKIUMH TOHITUSIMH TIPU PEIICHUU 3a/1a4 ¥ IPOBEICHUU
MaTeMaTUYeCKUX PacCyKICHUI;

— CaMOCTOSITETIHHO (POPMYITMPOBATH OMPEICTICHHUS TEOMETPUUECKUX (DUTYD, BBIIBUTATH
THIIOTE3BI O HOBBIX CBOWCTBAX M MPHU3HAKAX T€OMETPUIECKUX (GUTYP U OOOCHOBBIBATH MU
OTIpOBepraTh WX, 0000IIATh MM KOHKPETU3UPOBATH PE3yJIbTAaThl HA HOBBIX Kilaccax (uryp,
MPOBOANTH B HECTIOXKHBIX CITydasx Kiaccu(puKauo Guryp 1mo pasinaHbIM OCHOBAHUSM;

— HCCIIeIOBATh YEPTEKH, BKIOYasi KOMOUHAIMH (DUTYp, N3BJICKATh, HHTEPIIPETUPOBATH U
npeoOpa3oBEIBaTh HHGOPMAIIHIO, IPEACTABICHHYIO Ha YePTekKax;

— pemIartk 3a/1a4u TEOMETPHYECKOTO COJICP KaHMs, B TOM YHCJIE B CUTYalUsIX, KOT/Ia aJlTOPUTM
peIIeHHs He CIIEAYeT SIBHO U3 YCIOBHS, BBIIOIHATH HEOOXOAMMBIE ISl PELICHUS 3a1a49H
JOTIOJTHUTEIBHBIE TIOCTPOSHHUS, HCCIIEIOBATH BOSMOYKHOCTh IPUMEHEHHUS TEOPEM U POpMYIT
JUISL peIIeHuUs 3a/1ay;

— yMeTh (popMyITUpOBaTh U JTOKA3hIBATH TEOMETPHUECKUE YTBEPIKICHUS;

— BJIAJCTh NOHATUSMH CTEPEOMETPUH: TIPHU3MA, NapaieenuIe]], TUpaMua, TETPadIp;

— HMETh IPEJCTABICHUS 00 aKCHOMAaX CTEPEOMETPHU M CIICACTBUSIX M3 HUX U YMETh
NPUMEHATH UX NIPU PEIICHUY 3a/1ay;

— yYMEThb CTPOHTH CEYEHUS] MHOTOTPAHHUKOB C HCTIOJIb30BAHUEM PAa3IMUHBIX METO/IOB, B TOM
YHCIIe U METO/1a CIIEOB;

— HMETh MPE/ICTABICHUE O CKPEIIMBAIOIIIXCS TPSMBIX B POCTPAHCTBE U YMETh HAXOIUTh
YTOJ U pacCTOSIHUE MEXKIY HUMH;

— TPUMEHATH TEOPEMBI O MAPAIIECIBHOCTH MPSMBIX M TUIOCKOCTEH B MPOCTPAHCTBE MIPU
peLIeHUN 3a1a4;

— yMeTh IPUMEHSTH MapalIeIbHOE MPOSKTHPOBAHKE IS N300pakeHHst QUTyp;

— yMETh IPUMEHSTH MEePICHANKYISIPHOCTH NPSMOUN M TUIOCKOCTH TPH PELICHUH 337134,

— BIAJCTh NOHSITUSMH OPTOTOHAIBHOE MPOCKTUPOBAHHUE, HAKIIOHHBIC U X MPOCKIIMU, YMETh
NPUMEHATh TEOPEMY O TpeX NEePIEeHANKYIISApax MpU PEIIeHUH 3a/1a4;

— BIIQJCTh NOHATHSIMH PACCTOSIHUE MEXIY (UTrypamMH B IPOCTPAHCTBE, OO EePIIeHANKYIISIP
JBYX CKPEIINBAIOIIUXCS MPSIMBIX © YMETh IPUMEHATh UX NPU PEIICHNH 3a/1ay;

— BIAJCTh NOHATHUEM YroJl MEX.Y MPSAMOI U TIIOCKOCTHIO U YMETh IPUMEHSTH €ro MpH
peIlIeHIH 3a1ad;

— BJIAJETh HOHATUSMH JBYTPAHHBIN YTOJI, YTOJI MEX/Y INIOCKOCTSMH, TIEPIICHANKYISIPHBIC
TUIOCKOCTH M YMETh MIPUMEHSATh HX MIPU PEIICHUH 3a/1a4;

— BJIQJCTh NOHATHSIMH MIPU3MA, TTApAJUICTICTIUIIC ¥ IPUMEHSTh CBOMCTBA TTapalIesIeIuIe/1a
NIPU pEIICHHUH 3a/1a4;

— BIAJCTh NOHSITHUEM MPSIMOYTOJIBHBIN MapalUIeICHIe] U IPUMEHSTh €ro MPU PEIICHUU
3ajady;

— BIAJCTh NOHATUSMH MUPaAMUIA, BUIBI THPAMUJ, SJIEMEHTHI IPABUIILHON MUPAMUJIBI U YMETh
NPUMEHATh UX NIPU PEIICHUH 3a/1ay;

— HMETh IPEJCTaBICHUE O TeopeMe Difepa, NpaBIIbHBIX MHOTOTPAaHHUKAX;
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BJIAJICTh TIOHSATUEM IUIOIIA N TOBEPXHOCTEH MHOTOTPAaHHUKOB U YMETh IPUMEHSTD €T MpH
pelIeHIH 3a1a4;

BJIQJICTh MOHITHSMU TeJa BpameHus (IFITHHIDP, KOHYC, map U cdepa), iX CEYCHUS U YMETh
NPUMEHSATh UX MPH PELICHUH 3ajiay;

BJIQJICTh MOHATUSMH KacaTeIbHbIE MPSIMbIE U TUIOCKOCTH U YMETh IPUMEHSATH U3 TIPU
peLIeHUN 3a1a4;

UMETb MPEJCTABICHUS O BIIMCAHHBIX U OMUCAHHBIX chepax U yMeTh IPUMEHSTh UX MIPU
peIlIeHIH 3a/1ad;

BJIAJICTh TIOHATUSMH 00beM, 00BEMBbI MHOTOTPaHHHUKOB, TEJ BPAIEHHS ¥ IPUMEHSATH HX MIPH
pelleHIH 3a1a4;

MUMETH MPECTABIICHUE O Pa3BePTKE IIITMHIPA U KOHYCA, TUTOIIAIA TIOBEPXHOCTH IHIMHIPA U
KOHYyCa, YMETb IPUMEHSTh UX MPU PELICHNUH 33/1a4;

MUMETb MPECTABICHNE O TUIOIMAAH c(epbl U yMETh MPUMEHSATH €T0 MPH PELICHUH 3a7ay;
YMETh peniaTh 3aJaui Ha KOMOWHAIIMA MHOTOTPAaHHUKOB U TEJI BpaIllCHHUS,

MMETH MPEJCTaBICHIE O MOJJ00UU B MPOCTPAHCTBE M YMETh PelIaTh 33/1a4i Ha OTHOIICHHE
00BEMOB H TUIOMIAJICH MOBEPXHOCTEH MOAOOHBIX QUTYP.

B nosceonesnotui scuznu u npu uzyyeHuu Opyeux npeomemos:

COCTaBIISITh C MCIIOJIb30BAHUEM CBOMCTB Tr€OMETPUIECKHX (DUTYP MaTeMaTHYECKUE MOJICIN
JUTSL pEIIEHUs 3a/1a4 MTPAKTUYECKOTO XapakTepa U 3a7ad U3 CMEKHBIX JUCIUIUINH,
HCCIIeA0BaTh NOMYUYEHHbBIE MOJICNIA U MUHTEPIPETUPOBATH PE3YIbTAT

Bragets mOHATUSMU BEKTOPHI U X KOOPIUHATHI;

YMETh BBITIOJIHSTH ONEpaIliy HaJl BEKTOPaMHU;

MCIOJIb30BATh CKAISIPHOE MPOU3BEACHUE BEKTOPOB MPH PEIICHUHU 3a]1aY;

MPUMEHSTh YPaBHEHUE TUIOCKOCTH, (DOPMYITY PaCCTOSIHHSI MEXKIY TOUKaMU, ypaBHEHUE
cdepsl pU PEIICHUN 3a/1a4;

MIPUMEHSATH BEKTOPBI U METOJ KOOPJIMHAT B MPOCTPAHCTBE MPHU PELICHUH 33124

Nmetsb npeacTaBieHue o BKJIaA€ BbIIAIOIINXCSA MAaTEMATUKOB B Pa3BUTHE HAYKH;
MMOHUMATh POJIb MaTEMATHUKH B pa3BuTuu Poccum.

NmeTs npencTaBiieHne 0 BKJIAJIE BBIJAIOUINXCS MATEMAaTUKOB B Pa3BUTHE HAYKH;

IMOHUMATH POJIb MATEMATUKH B Pa3BUTUHN Poccumn.

BI)IHyCKHI/IK Ha yl".]'lyﬁ.]'lel—[HOM YPOBHE NMOJYYHUT BOZMOKHOCTh HAYIYHUTLCH:

JocTtuxenue pe3ynbTaToB pasnaena I

OTIepUPOBATH TIOHATHEM OTIpEEeNICHNUS, OCHOBHBIMU BUIAMH ONPEEICHNUNH, OCHOBHBIMU
BUJIAMHU TEOPEM;

MMOHUMATh CyTh KOCBEHHOTO JI0OKA3aTeIbCTBA;

OTIepUPOBATH OHATUSMHU CYETHOTO M HECYETHOTO MHOKECTBA;

MIPUMEHATh METOJ MaTeMaTHUECKON MHAYKIIUH JJIs1 IPOBEACHUS PACCYKACHUN 1
JTIOKA3aTeNbCTB U MPHU PEIICHUN 3a/1a4.

B nosceonesnoii srcuznu u npu uzyueHuu Opyux npeomemos:
- UCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN SI3bIK M SI3bIK JIOTUKM JJI ONHCAHUS peabHbIX
HPOLIECCOB U SBJICHUH, IPH PELICHUHU 33134 JPYTHX Y4eOHBIX IPEIMETOB.

Joctuxenue pe3ynbTaToB pasnaena II;

CBOOOHO OTIEPUPOBATH YHUCIOBBIMU MHOXKECTBAMH MPHU PELICHUH 3a/1a4;

MMOHUMATh MIPUYUHBI U OCHOBHBIE UJIEU PACIIMPEHUS YUCIOBBIX MHOYKECTB;

BJIIETh OCHOBHBIMU MOHATUAMH TEOPUH JEIUMOCTH IIPH PELIEHUH CTaHJApPTHBIX 3a/1a4
UMETh 0a30BbIe MPECTABICHHUS O MHOKECTBE KOMIUIEKCHBIX YHCET;

CBOOO/IHO BBIMOIHSTH TOKIECTBEHHbIE TPE0OPA30BAHUS TPUTOHOMETPUUYECKUX,
Jorapu(pMHUECKUX, CTETICHHBIX BEIPAKEHUI;

BIaneTh Gpopmyioit 6maomMa HeloToHa;
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IIPUMEHATH IIPH PELICHNN 3a]1a4 TeopeMy O JIMHeHHOM npeacrasiaeHuu HO/L;
NPUMEHSTH MU pelieHnu 3aaay Kuralickyro TeopeMy 00 ocTaTkax;
MIPUMEHSTH NIPHU pelieHnH 3a1a4 Mamyro teopemy depma;
YMETh BBINOJIHATH 3aMKCh YHCIIA B IO3UIIMOHHOM CHCTEME CUMCIICHHUS;
MIPUMEHSATH NIPH PELICHUH 3aj]ad TEOPETHUKO-UUCIOBbIe (QYHKIMU: YUCIIO U CyMMa JeTUuTeNeH,
byHKIMIO Diiepa;
MPUMEHSTD [P PEIICHNH 3a]a4 LEMTHbIE JpooH;
IIPUMEHATH [IPYU PELICHNN 33a4 MHOTOWIEHBI C ACHCTBUTEIBHBIMU U LIEJIBIMU
koo punmeHramu;
BJIA/IETh MOHATUSIMU MIPUBOIUMBIN U HEPUBOAUMBI MHOTOUJIEH U IPUMEHSATh UX MPU
pELIEeHNN 3a/1a4;
MIPUMEHSTH NPH pelieHnH 3a71a4 OCHOBHYIO TEOpEMY aJreOphl;

- NPUMEHATh NpPU PELICHUH 3aj1ad HpocTeline (YHKIUU KOMIUIEKCHOM NEepeMEeHHOM Kak

reOMEeTPHUECKUE MPEOOpa3OBaAHMUS.
JocTtuxenue pe3ynbTaToB pasnaena I

— CBOOOJIHO ONpeAENATh TUI U BEIOUPATh METOJ] PEIICHUS MTOKA3aTENIbHBIX U
JorapupMHUECKUX ypaBHEHUH 1 HEPABEHCTB, HPPAIIIOHAILHBIX YPABHEHUH U HEPABEHCTB,
TPUTOHOMETPUYECKUX YPABHEHUM U HEPABEHCTB, UX CUCTEM;

— CcBOOOJIHO pelaTh CUCTEMbI IUHEWHBIX YpaBHEHUH;

— peuaTtb OCHOBHBIE TUIIbI YPaBHEHUH U HEPABEHCTB C IapaMeTpaMHy;

— TPUMEHSATH IIPU peleHnu 3a1a4d HepaBeHcTBa Ko — byHsikoBckoro, beprysuu;

— HMETb [IPEJICTAaBICHUE O HEPABEHCTBAX MEXKIY CPEIHUMU CTEIIEHHBIMU

— JloctuxkeHue pe3ynbTaToB paszaena II;

—  BIJIQJIETh NIOHATUEM aCUMITOTHI U YMETh €r0 IPUMEHSATh IPU PEILICHUU 3a/ay;

— TPUMEHATh METOJbI pelIeHus IpocTermux nuddepeHIanbHbIX ypaBHEHUH IEPBOTrO U
BTOPOT'O TOPSAKOB

— JocTtmxenue pe3ynbTaToB pasnaena II;

— cBOOOJIHO BJIQJIETh CTAHIAPTHBIM alIapaTroM MaTeMaTHYeCKOro aHaju3a i BBIYMCIICHHS
MIPOU3BOJIHBIX (DYHKLIUH OJHOM MepeMeHHOMH;

— CcBOOOJHO MPHUMEHSATH almapaT MaTeMaTUYeCKOrO aHaju3a Uil UccleloBaHHuA (QYyHKIMHA U
MOCTPOCHUS I'pauKOB, B TOM YHCIIE UCCIIEAOBAHMS HA BBIITYKIIOCTb;

— ONepHpOBaTh MOHATHEM MEPBOOOPA3HON (PYHKIINM Ul peLIeHUs 3a1ay;

— OBJIAJIETb OCHOBHBIMHU CBeleHUSIMH 00 mHTerpane Hpiotona—JleilOHMIa 1 ero mpocTenmx
IIPUMEHEHUSX;

— OIEepHUpOBaTh B CTAHJAPTHBIX CUTYaLMAX POU3BOIHBIMH BBICIIMX HOPSAIKOB;

— yMEeTh IPUMEHSTD MIPU PEUICHNH 33/1a4 CBOMCTBA HEMPEPHIBHBIX ()YHKIIHA;

— YMEThb IPUMEHATHh IPHU PEUICHUH 3a]a4 TeopeMbl Beliepmrpacca;

— yYMETb BBINOJIHATh NPUOIMKEHHbIE BBIYMCICHUS (METO/IbI pEIICHHs YPABHEHU, BEIUNCIICHUS
OIIpeIENIEHHOTO UHTETpana);

— yYMETh NPUMEHSTh NPUIIOKEHUE MPOU3BOJHON M ONPENECIEHHOTO HMHTErpajga K pEelIeHHIO
3a]1a4 €CTECTBO3HAHMUS;

— BIAJETh TOHSATHSAMU BTOpasi NPOHM3BOJHAS, BBIMYKIOCTh Tpaduka (QYHKIUM U yMETh
UCCIIeI0BaTh (DYHKIUIO HA BBIMYKJIOCTb
JloctrxkeHnue pesynbTaToB paszaeina II;
HWMETh MPEACTABICHUE O LICHTPAIBHON IPEAEIBHON TEOPEME;
HUMETh MPECTaBIEHNE O BHIOOPOYHOM KOA(h(dULIMEHTE KOPPESLUU U JIMHEHHON perpeccuu;
UMETH NPEJCTABJICHUE O CTATUCTUYECKUX TMIIOTE3aX U MPOBEPKE CTATUCTUYECKON THIIOTE3BI,
O CTaTHCTHUKE KPUTEPUS U €€ YPOBHE 3HAUUMOCTH;
HUMETh MPECTABIEHUE O CBSI3U SMIIUPUUECKHUX U TEOPETUUECKUX PACIPECIICHUN;
UMETBH IPEJCTABICHUE O KOAUPOBAaHUH, JIBOMYHOM 3aIMCH, JBOMYHOM JIEPEBE;
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BJIaJIeTh OCHOBHBIMHU MOHATHAMHU Teopuu rpados (rpad, BepiimHa, pedpo, CTeneHb
BEPILIUHBI, yTh B Tpade) U yMETh MPUMEHSTh UX MPH PEILICHUHU 3a7ay;

WUMETh MPEICTABIICHNE O JCPEBBSIX U YMETh MPUMEHSTH MPH PEIICHUN 3a71ad;

BJIQJI€Th MOHATHEM CBSI3HOCTh U YMETh IPUMEHSTh KOMIIOHEHTHI CBA3HOCTH NIPU PELICHUU
3ajauy;

YMETh OCYILECTBIATH IyTH 10 pedpam, 00Xo1pl pedep U BepIIHH rpada;

UMETb IIpeJCTaBICHNUE 00 3MIEPOBOM M FAMUIBTOHOBOM ITyTH, UMETh MPEICTaBIECHUE O
TPYAHOCTH 331a4M HaXO0XKJICHHSI TaMHJIbTOHOBA MY TH;

BJIQJICTh MMOHSTHSMHU KOHEYHBIC U CUCTHBIC MHOXKECTBA U YMETh HX NMPUMEHSTH TPH PEIICHUH
3ajay;

YMETh IPUMEHSTh METO/I MaTeMaTHIECKON HHIYKIINY;

YMETh IPUMEHSTh IPUHIUI [IpuXJie Mpy pemeHn 3a1a4d

Nmetsb npeacraBieHne 00 akCHOMaTUYECKOM METOJIE;

BJIQJICTh MOHITHEM I'€OMETPUUYECKHE MECTa TOUYEK B IPOCTPAHCTBE U YMETh MIPUMEHSTh UX
JUISL pellieHus 3a/ay;

YMETb IPUMEHATh AJIS pelIeHus 3a/1a4 CBOICTBA INIOCKUX M JBYTPAHHBIX YTJIOB,
TPEXTPAHHOTO YIJIa, TEOPEMbI KOCUHYCOB U CHHYCOB Il TPEXTPAHHOTO YIJIa;

BJIQJICTh MMOHITHEM TEPIICHINKYIISIPHOE CEYCHUE MMPU3MBI M YMETh IPUMEHSTh €ro Ipu
pellIeHUH 3a1a4;

UMETh MPECTABICHUE O JBOWCTBEHHOCTH MPABUIHHBIX MHOTOIPAaHHUKOB;

BJIQJICTh MOHITHSMU IIEHTPATHHOE U NTAPAILICIIEHOE TPOSKTHPOBAHUE M TPUMEHSTH UX TIPH
MOCTPOCHUU CEUEHHI MHOTOTPAaHHUKOB METOJIOM MPOEKIIUH;

UMETD MPEJCTABICHUE O Pa3BEPTKE MHOTOTPAaHHUKA U KpaT4aiIIieM MyTH Ha TOBEPXHOCTH
MHOT'OI'pPaHHHKA;

UMETb MPEJCTABICHUE O KOHMUECKUX CCUCHUSX;

MMETD MPEJCTAaBICHNE O Kacalomuxcs chepax 1 KOMOWHAIIMY Tell BPALICHUS U YMEThb
NPUMEHSATh UX NIPU PELICHUH 3ajiay;

MIPUMEHSTD MPH PELICHUH 3a71ad GOPMYITy pacCCTOSTHUS OT TOUYKH JI0 TJIOCKOCTH;

BJIQJIETh pPa3HBIMU CIIOCOOAMU 3aJaHUs TPSMON ypPaBHEHUSMHU M YMETh IPUMEHSTh NIPU
pelLeHNH 3a1a4;

MIPUMEHSATD MPH PELLICHUH 33j1a4d M JOKa3aTeIbCTBE TEOPEM BEKTOPHBIN METOJ U METO
KOOpJIHAT;

UMETb MpeJCTaBIeHUE 00 akcoMax 00beMa, MPUMEHATh (HOPMYJIbl 00bEMOB
MIPSIMOYTOJIBHOTO NapaJuleIenuIe1a, IPU3Mbl M MIUPaMU/Ibl, TETpa3Ipa MPH PELICHUHN 33/1a4;
MIPUMEHSTH TEOPEMBI 00 OTHOIICHHUSIX 00BEMOB TP PEIICHUH 33]1aY;

MPUMEHSATh UHTETPaJ JUIsl BHIYUCIEHUS] 00bEMOB U IOBEPXHOCTEH TeJ BpallleHHs,
BBIYHCIICHUS TUTOMIAIHN chepruIecKoro mosica ¥ 00beMa MIapoBOro CJIOs;

MMETh MPEJCTABIIEHUE O JBMKEHUSIX B IPOCTPAHCTBE: MapauIeTbHOM MEPEHOCE, CHMMETPHUH
OTHOCHUTEIILHO TIOCKOCTH, LIEHTPAIbHOM CUMMETPHH, TIOBOPOTE OTHOCUTEIILHO MPSIMOii,
BUHTOBOIM CHMMETPHH, YMETh IIPUMEHSATH MX TPU PEIICHUH 3a]1a4;

UMETb MIPEJCTABICHNE O TUIOIAAN OPTOTOHAIBHOM MPOCKIHH;

UMETb MPEJCTABICHUE O TPEXTPAHHOM U MHOTOTPaHHOM YTJie U IPUMEHSTh CBOMCTBA
IUIOCKUX YTJIOB MHOTOTPAHHOT'O yTJla MPH pelIeHUH 3a/ady;

UMETb MIPEJCTABICHUS O IPe0Opa30BaHNU MOA00MS, TOMOTETHH U YMETh IPUMEHSATh UX NPH
pEelLIeHNN 3a/1aY;

YMETbh peliaTh 3aJ1a4i Ha IUIOCKOCTH METO/IaMU CTEPEOMETPUH;

YMETb IPUMEHSTH (POpMYJIbl 00BEMOB NPH PEILICHUH 3a1a4

JloctuxkeHnue pes3ynbTaToB paszaeina II;

HaXOJUTh 00bEM NapajuleNenuIeia U TETpadipa, 3alaHHbIX KOOPAMHATAMU CBOMX BEPILNH;
3aJ1aBaTh NPSIMYIO B IPOCTPAHCTBE;
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— HaxXOJUTh PACCTOSIHHE OT TOYKH JI0 INIOCKOCTH B CUCTEME KOOPAUHAT;

— HAaXOIUTb PACCTOSHHUE MEXKY CKPEIIUBAIOIIMMUCS NPSIMBIMU, 3aIAHHBIMU B CUCTEME
KOOpJMHAT
JlocTrxxeHne pe3ysnbTaToB paszena Il

— HaxOoJUTh 00BEM MapajlieNenuIesa U TeTpadapa, 3aJaHHbIX KOOpIMHATAMH CBOUX BEPIIIHH;

— 3a7aBaTh NPSIMYIO0 B IPOCTPAHCTBE;

— HaXOJUTh PACCTOSHHUE OT TOYKH JO IUIOCKOCTH B CUCTEME KOOPANHAT;

— HaXOJUTh PAaCCTOSIHHE MEXY CKPEIIMBAIOIIUMHUCS NPSIMbIMH, 3aIaHHBIMUA B CHCTEME
KOOpJMHAT

MaremaTnka

B cootBerctBuu ¢ mpunsToil KoHuenmmen pa3BuTHsS MaTeMaTHYECKOTO O0Opa30BaHHUsS B
Poccuiickoii ®enepanun, mareMaTuueckoe 0oOpa3oBaHHE pellaeT, B YaCTHOCTH, CJEIYIOIIHe
KIIIOUEBBIE 3a]1a4H:

«TPEAOCTABIATh  KaXJAoMy  oOydaromemycs  BO3MOXKHOCTb  JIOCTHDKEHHSI — YPOBHS
MaTeMaTHYECKUX 3HAHUI, HEOOXOIMMOTO JIJIsl TaTbHEHIIeH YCIIeNTHON KU3HU B OOIIECTBEY;

«obecreynBaTh HEOOXOJUMOE CTpPaHE YHUCIIO BBIMTYCKHUKOB, MaTeMaTH4yecKas IOATOTOBKA
KOTOPBIX JOCTaTOYHA JJIsi MPOJOJKEHHUST OOpa30BaHUsSI B PAa3IUYHBIX HAMPABICHUAX M IS
MPAKTHYECKON  JEeATENbHOCTH, BKJIIOYas MpPENoJaBaHMe MaTeMaTUKH, MaTeMaTHYecKHe
uccienoBanusi, paboty B chepe MHPOPMAIIMOHHBIX TEXHOJIOTHH U JIP.»;

«B OCHOBHOM 001eM U cpeaHeM oOmeM o00pa3oBaHUM HEOOXOIUMO MPETyCMOTPETh
MOJTOTOBKY OOYYaIOIIMXCS B COOTBETCTBMH C MX 3alpOCaMU K YPOBHIO MOJITOTOBKH B cdepe
MaTeMaTHYeCKOT0 00pa30oBaHUsI.

COOTBETCTBEHHO, BBIACTSAIOTCS TPU HampaBlieHHs TpeOOBaHUM K  pe3yibTaTam
MaTeMaTHYeCKOTro 00pa3oBaHMUs:

1) mpakTUKO-OpPUEHTHPOBAHHOE MaTeMaTHUECKOe 00pa3oBaHue (MaTeMaTUKa JUIsl )KU3HN);

2) mareMaTtuKa JUIsl UCTIOJIb30BaHUSA B Mpodeccuu;

3) TBOpuUecKOE HampaBJICHHE, Ha KOTOpPOE HalleJIieHbl Te OO0ydaromumecs, KOTOpbIe
IUIAHUPYIOT 3aHUMAaThCs TBOPYECKOW W HCCleAoBaTelNbcko paboToir B oOmactu
MaTeMaTUKH, PU3UKHU, IKOHOMHUKHU U APYTUX 00JACTX.

OTU HampaBJeHHs pealu3yloTcs B JByX Oyokax TpeOoBaHUN K pe3ynbTaTtam
MaTeMaTHYECKOTro 00pa3oBaHMs.

Ha yrny6nennom ypoBHe:

BrinyckHUK HayduTCs: JUIsl YCIIEUTHOTO MPOAOJIKEHHUS 0Opa30BaHUs IO CHEIUATBHOCTSIM,
CBSI3aHHBIM C MPHUKJIAIHBIM HCIIOJIb30BAHUEM MAaTEMAaTHKH.

BrInyCKHHUK MOTYYUT BO3ZMOXKHOCTh HAYUUTHCS: JJIsI 00ECIIEYEHUsI BOZMOXHOCTH YCIEIIHOTO
MPOJOHKEHHUS 00pa3oBaHUs MO CIENUATBHOCTSAM, CBA3aHHBIM C OCYIIECTBICHHEM HAay4YHOH U
HCCIJIEIOBATENbCKOM I€ATEIBHOCTH B 00JIaCTH MAaTEMATUKKU U CMEXHBIX HayK.

B cootBerctBun ¢ ®enmepanbHbiM 3akoHOM «0O0 oOpazoBanuu B PD» (cT. 12 1. 7)
OpraHM3alliM, OCYIIECTBISAIONINE 00pa30BaTENIbHYIO IEATEIbHOCTD, PEATU3YIOT 3TH TPeOOBaHUS
B 00pa3oBaTeNbHOM MpoOIlecce C YYETOM HACTOSAIICH MPUMEPHON OCHOBHOM 00pazoBaTeNbHOMN
IporpaMMbl Kak Ha OCHOBE y4eOHO-METOJUYECKHUX KOMIUIEKTOB COOTBETCTBYIOIETO YpPOBHS,
Bxojsammx B DenepanbHblii mepeueHb MuHHCTEpCTBa 00pa3oBaHuMA M Hayku Poccuiickoit
denepanyn, Tak U ¢ BO3MOKHBIM HCIOJIB30BAHUEM HHBIX UCTOYHHKOB y4eOHOW WHQOpMAIIH
(yueOHO-MeToqu4eCKre TOco0us, 00pa3oBaTelIbHbIC TOPTAIbI M CAUTHI U JIP.)

[Ipn w3ydeHMH MaTeMaTUKH Ha YTIyOJICHHOM YypOHE MPEIbSIBISIOTCS TpeOoBaHUS,
COOTBETCTBYIOIIME HAIMPABJICHUIO «MaTeMaTuka s MPOPECCHOHANBHON JIeSATEIbHOCTI;
BMECTE C TEM BBIITYCKHHUK IIOJIy4aeT BO3MOXKHOCTh WM3YYHTh MaTEeMaTHKy Ha ropasmo Oolee
BBICOKOM ypOBHE, YTO co3AacT (GyHIaMEHT s JaJbHEUIIero Cepbe3HOro H3Y4YEeHHS
MaTEeMaTUKHU B BY3€.
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[IpuMepHbie TpOrpaMMbl COAEPKAT CPABHUTEIBHO HOBBIM ISl POCCHUMCKOM IIKOJIBI
pasnen «BepositHOCTh U cTaTucTHKay. K 3TOMY pa3neny OTHOCSTCS TaKKe CBEICHUS W3 JIOTHKH,
KOMOMHATOPUKH M TEeOpUu rpadoB, 3HAYUTENHHO BAPbUPYIOIIMECS B 3aBHUCHMOCTH OT THUMA
MIPOTpaMMBI.

Bo Bcex mpuMmepHBIX TporpaMmax OoOJNbIIIOE BHUMAHUE YACNSAETCS MPAKTHKO-
OpUEHTHUPOBAHHBIM 3a7a4aM. OTHa U3 OCHOBHBIX II€JIEH, KOTOPYIO pa3pabOTINKH CTABUIIU TIEPE]T
co00i, — co37aTh MPUMEPHBIE MPOTPAMMBI, TJE €CTh MECTO MPUMEHEHHUI0 MaTeMaTHYEeCKHX
3HAaHUH B )KU3HHU.

I[Ipy  w3yueHun  MaTeMaTuku  OONBIIOE  BHUMAHHE  YACNSETCS  Pa3BUTHIO
KOMMYHUKATHUBHBIX ~ yMeHuUW  (opmymupoBaTh, apryMEHTHPOBATh M  KPUTHUKOBATH),
(hOpPMHUPOBAHNIO OCHOB JIOTHYECKOTO MBIIUICHUSI B YaCTH MPOBEPKH MCTUHHOCTU M JIOKHOCTU
YTBEPKJACHHUM, TIOCTPOCHHS TPUMEPOB M  KOHTPIPUMEPOB, IMEMOYECK  YTBEPIKICHHM,
(hOpMYIIMPOBKU OTPHUIAHHIA, a TaK)Ke HEOOXOJUMBIX M JOCTATOYHBIX YCJIOBHiA. B 3aBucUMOCTH
OT YpOBHS TPOTPaMMBbI OOJIBIIIE WM MEHBIIE BHUMAaHHUS YIEISIETCS YMEHHUIO padoTarh IO
IrOpUTMY, METOJIaM TOUCKA AJITOPUTMA U ONPEJECICHHUIO TPAHULl IPUMEHUMOCTH alIrOPUTMOB.
TpebGoBanus, chopmyaupoBaHHbIe B paszzene «l eomeTpus», B OOJBINCH CTETIEHH OTHOCATCS K
Pa3BUTHIO MPOCTPAHCTBEHHBIX MPEICTABICHUN U rpadUuecKux METOJOB, 4eM K (hopMaTbHOMY
OTIMCAaHUIO CTEPEOMETPUUECKHX (DAKTOB.

2. CTPYKTYPA U COAEP KAHUE YYEBHOI'O IPEIMETA

2.1. O0beM yueOHOro npeaMera M BHAbI y4eOHOH padoThI

Buj yueOHoit padoThI Oobvem uacos
MakcumanbHas yueOHas HATPy3Ka (Bcero) 258
Oo0si3aTesibHAsI ayIMTOPHAsA yuyeOHas HArpy3Ka (Bcero) 234
B TOM YMHCIJIC:
TEOPETUIECKOe 00yUeHHE 234
71a00paTOPHBIE 3aHITHS -
MPAKTUYCCKUC 3aHATUSA -
KOHTPOJIbHbIE pabOThI -
CamocrositenpHas pabora odydaronierocs (cam.pad.+HHI.MPOEKT) 20
Koncynpranuu 4
IIpomeskyTouHas arrectanus B popme IK3aMeHa
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2.2. TemaTnyecKkuii IJIaH U coJep:KaHue Y4eOHOI0 mpeaMeTa

HaumeHnoBaHne Coaep:xanue y4eOHOI0 MaTepHnaJia, JIaGopaTopHble U MPaKTHYecKHe Pad0Thl, CAMOCTOATeIbHAsI padoTa 00y4yarouxcs O0béM | YpoBeHb
pa3/iesioB U TeM 4acoB | OCBOEHHS
1 2 3 4
Paznen 1. Conep:xkanue yued0HOro MaTepuaja 16
JlelicTBUTEIbHBIE 1 JleiicTBuTENbHEBIE YKClIa. Pemenne 3amad ¢ MCIOJb30BaHMEM CBOMCTB YHMCENT M CHCTEM CUYHCICHHS, MSITUMOCTH, JOJIEH U 1,2
4HCJIa. YpaBHEHUS yacTel.
M HEepPaBeHCTBA C 2 OcHoBHas TeopeMa apudmernku. Octatku u cpaBHeHus. Anroput™m Epkimna. Knraiickas Teopema 06 ocrarkax. Mamas 1,2
O/IHO¥i NepeMEHHON. Teopema Pepma. q-UuHbIe CUCTeMBI cuncieHus. PyHkuus Disiepa, YUCIO U CyMMa JIeNuTeNell HaTypajJIbHOTO YHCIa.
3 Peienne ypaBHenuii. [ 'paduueckuii METOA pelieHHs YpaBHEHU I 1,2
4 MeTo1 UHTEPBAJIOB ISl pEIICHHUSI HEPABCHCTB. 1,2
5 I'padmueckuii MeTON pelieHHsI HEpaBEHCTB. PellleHne crucTeM HEpaBeHCTB. 1,2
6 Monayns unciia 4 ero cBoiictea. Pemienue ypaBHeHUH, coepKallluX NEPEMEHHYIO M0/1 3HAKOM MOJTYJIS. 1,2
7 PenieHne HepaBeHCTB, COAEPKAILMX NEPEMEHHYIO M0/ 3HAKOM MOJYJIS. 1,2
8 [Iporentsl. Pemenne 3amad Ha cMecH U CIIJIABHI C MOMOIIBIO JIMHEHHBIX, KBAAPATHBIX B JPOOHO-PAIlMOHANBHBIX YPaBHEHUH 1,2
1 X CHCTEM.
Pazgen 2. Copaep:xanue y4e0HOr0 MaTepuaJia 8
MHo:xecTBa. 1 MHoxecTBa (YHCIOBBIE, TEOMETPUYCCKHX (QUTYp), CIIOCOOBI 3amaHus. XapaKTepUCTUYECKOE CBOWCTBO, JIIEMEHT 1,2
Auredpa MHoOkecTBa. IlomgMHOMXkecTBO. OTHOIIEHHS NPHHAUICKHOCTH, BKIIOYEHHUS, paBeHCTBAa. Omepanuy HaJl MHOXKECTBaMHU.
BBICKa3bIBAHUM, Kpyru Diinepa. Koneunsle u OeCKOHEUHBIE, CUETHBIE U HECUETHBIE MHOXKECTBA.
3aKOHBI JIOTUKH. 2 HcTuHHBIC ¥ JIOXKHBIE BRICKA3BIBAHUS, OTICPAIIMU HaJ| BHICKa3bIBaHUAMH. AnreOpa Bbicka3biBaHUW. CBSA3b BBICKA3bIBAHHMN C 1,2
MHOKecTBaMH. KBaHTOpPHI CyIIIeCTBOBAHUS M BCEOOIIHOCTH.
3 3akoHbl JOrukd. OCHOBHBIE JIOTMYECKHE IpaBuia. PelieHue JIOrHMYecKux 3ajady C MCIOJIb30BaHUEM Kpyros Oiliepa, 1,2
OCHOBHBIX JIOTHYECKHX TIPaBHIL
4 Ymozakmouenust. OO0CHOBaHMUS U JOKa3aTebCTBO B MareMaruke. TeopeMbl. Buibsl MaTemMaTHueckux yTBepxkaeHuil. Buab 1,2
JIOKa3aTenbcTB. MaremaTuyeckass HMHAYKIMS. YTBEpXKACHHs: OOpaTHOE MJaHHOMY, HPOTHUBOIOJIOXHOE, o0OpaTHOe
MIPOTHUBOIIOJIOKHOMY JaHHOMY. [Ipu3HaK U CBOMCTBO, HEOOXO/IMMBIE H JIOCTATOUHBIE YCIOBHSL.
Pa3nen 3. Conep:xkanue yuedOHOro MaTepuaja 16
DYHKUMH, X 1 Croco0rb1 3amanus Gyskmu. O0IacTh onpefeeHrs M 00JacTh 3HaYCHUH (HYHKIIHH. 1,2
CBOWCTBA M 2 [IpeobOpazoBanus rpaduKOB GYHKIMI: CIBUT, YMHOXKCHHE Ha YHCII0, OTPAKEHHUE OTHOCHTEIHHO KOOPAMHATHBIX OCEH. 1,2
rpagukn. 3 B3anmuo obOpatubie pyHkimu. ['paduku B3auMHO 00paTHBIX (GYHKIHH. 1,2
4 Hynu ¢yHKIUM, TPOMEXYTKM 3HAKOIOCTOSIHCTBA, MOHOTOHHOCTh. HauOoJjpliee M HauMmeHblllee 3HauYeHHE (YHKIHH. 1,2
[epronnueckne GyHKINN U HANMEHBIINH nepuoja. YeTHble U HeueTHIe (DYHKIINH.
> OyHKINH «IPOOHAS YaCTh YUCIIA» y :{ x} M «IIeJ1ast 9acTh Yuciay V = [ X ] . 12
6 Ipenen GyHKIUU B TOUKE, B OCCKOHCYHOCTH. 1,2
7 AcumntoTsl rpaduka pyHKimy. CpaBHeHHE OECKOHEYHO MAJIBIX U OECKOHEYHO OOJIBIINX. 1,2




8

| HenpepsiBHocTs QyHK1mu. CBoiicTBa HerpepbiBHBIX (yHkuuil. Teopema Beliepiurpacca.
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Paznen 4. Copaep:xanne y4e0HOr0 MaTepuaJia 22
CrenenHast 1 CreleHb ¢ ACHCTBUTEIBHBIM IIOKAa3aTelIeM, CBOMCTBA CTCIICHU. 1,2
byuxuus. 2 CrenenHas gyHkuusi, e€ cBoicTBa U rpaduk. 1,2
3 HppauroHajlbHbIe YPABHEHHUS. 1,2
4 HppanroHabHbIC HEPaBEHCTBA. 1,2
5 CucTeMbl HppaMOHABHBIX YPaBHEHUH M HEPAaBEHCTB. 1,2
6 YpaBHEHUs, CHCTEMB] YPaBHEHUH C MapaMeTPOM. 1,2
7 ®opmyna bunoma Helotona. Pemenre ypaBHeHuil cTenenu Bollle 2 cnenuaibHbIX BUIOB. TeopeMa Buera, Teopema besy. 1,2
8 [TpuBOoIMMEIE M HEMPHUBOIUMBIC MHOTOWICHBI. OCHOBHAs Teopema anreOpbl. CHMMETpHUYECKHE MHOTOUJICHBI. 1,2
[lenouncieHHBIE U [1eI03HAYHBIC MHOTOUJICHBI.
9 Junodantoss! ypaBHeHus. [lemasre npodu. Teopema depma 0 cyMMe KBaIpaToB. 1,2
10 CyMMBI " psIbl, METOJbI CYMMUPOBAHHUS U MIPU3HAKH CXOAUMOCTH. 1,2
Teopembl 0 MPUOIIKEHUH JEHCTBUTEIBHBIX YHCEN PAIIMOHATEHBIMH
11 MHoecTBa Ha KOOPAMHATHOM MJIOCKOCTH. 1,2
HepasenctBo Komm—ByHSIKOBCKOr0, HEpaBEHCTBO VeHCeHa, HEPABEHCTBA O CPETHHX.
Pa3nen 5. Conep:xkanue yued0HOro MaTepuaja 10
Hoka3aTtenbHas 1 [okazatenpHas hyHKIHA, e€ cBoiicTBa M rpaduk. Yncno e, hpyHKus y = e*. 1,2
byHkuus. 2 [IpocTelinue NoKa3aTeNbHbIE YPaBHEHUSI. 1,2
3 Pewenue nokasarenbHbIX YpaBHEHUM. 1,2
4 [Ipocrelinye oka3areiabHble HEPABEHCTRA. 1,2
5 CuHcTeMBbl TOKa3aTeIbHBIX YPAaBHECHUH H HEPABCHCTB. 1,2
Pa3nen 6. Coaep:kanue y4ed0HOro MaTepuaja 12
Jlorapudgmuyeckas | 1 Jlorapudm, coiicTa jgorapudma. JlecITHUHBIN U HATYPAIBHBIH JOTapupM. 1,2
byuxkuus. 2 [IpeoOpazoBaHue JIOrapuPMUIECKHX BBIPAKEHHH. 1,2
3 Jlorapudmudeckasi yHkums, e€ CBOWCTBA U TpaduK.. 1,2
4 Jlorapudpmuieckrne ypaBHCHHUS. 1,2
5 Jlorapugmudeckre HepaBeHCTBa. 1,2
6 Cucremsl norapu(pMUYecKuX ypaBHEHHH U HEPABEHCTB. 1,2
Paznen 7. Conep:xkanue yuedOHOro MaTepuaja 12
Tpuronomerpuueck | 1 Pangmannas Mepa yriia, TpHTOHOMETpHUYECKast OKPYKHOCTb. TpHroHomMeTpuyeckue GyHKIMU dncel U yriaoB. OCHOBHBIE 1,2
ue GyHKIMH. TPUTOHOMETPUYECKHE TOXKICCTBA.
2 DopMyJIBl PUBEACHHUS. 1,2
3 @DopMyIbl CyMMBI M pa3HOCTH OJHOMMEHHBIX TPUTOHOMETPHUYECKUX (DYHKITHH. 1,2
4 @DopMyJIbl JBOKHOTO U ITOJIOBHHHOT'O YTJIOB. 1,2
5 ITpeoOpa3oBaHre CyMMBI, PA3HOCTH B IPOM3BEICHHE TPUTOHOMETPHICCKHUX (DYHKITHI, 1 HA000POT. 1,2
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6 TpuroHomerpuueckue GpyHKIUMKM YMCIOBOro aprymenTa YV = COSX |y = sin x , Yy=1gx, y=clgXx. CaoiictrBau 1,2
rpauKy TPUTOHOMETPHYECKUX (DYHKIIHH.
Pa3nen 8. Conep:xanue yueOHOro MaTepuaja 12
TpuroHomerpuueck | 1 OO0paTHbIe TPUTOHOMETpHUIECKHE (DYHKITUH, X TIaBHBIC 3HAYSHMS, CBOHCTBA M rpaduKH. 1,2
e ypaBHeHHUsI. 2 [Ipocreiinmue TPUTOHOMETPHIECKHAE YPaBHEHHUSI. 1,2
3 PemieHne TpUroHOMETPUYECKUX YPABHEHHI. 1,2
4 OpHOpOIHBIE TPUTOHOMETPUUYECKHE YPABHEHHUSI.
5 Pemienue TpUroHOMETpUYECKUX HEPABEHCTB.
6 [Ipocreiinyie cucTeMbl TPHTOHOMETPUUYECKUX YPABHEHUM. 1,2
Pazgen 9. Copaep:xanue yue0HOr0 MaTepuaJia 18
IpousBoanasi m eé¢ | 1 Juddepernupyemocts Gyukimu. [IponsBogHas GyHKIHUH B TOUKE. 1,2
NpUMEHEHHE. 2 [TpousBoanble anemenTapHbIX QyHkuuil. [IpaBuna nuddepenunponanus. [Ipon3BogHas TPUrOHOMETPUYECKUX (QYHKIHH. 1,2
[TpousBosaHast 00paTHBIX TPUTOHOMETPUYECKHUX (PYHKIHIA.
3 Crnoxnas ¢ysakius. [IpaBuno aguddepeHnupoBaHus CI0KHOW QyHKIINY. 1,2
4 KacarenpHas k rpaduky ¢pyaxmum. I'eomerpudecknit u puzndeckuii CMBICT Ipon3BoAHOH. [IpuMeHeHre mpon3BOAHOI B 1,2
¢pusHKe.
5 Bropas npon3BoiHasi, €e rTeOMETPUIECKUA U (PU3NUECKHH CMBICIL. 1,2
6 Touku sxcTpeMyma (MakcuMyMa U MUHHMYMa). MccnenoBanue sneMeHTapHbIX (QYHKIHIA Ha TOUYKH 3KCTpeMyMa C 1,2
TIOMOUIBIO TPOU3BOHOM.
7 HccaenoBanue 3yieMeHTapHBIX (QYHKITMH Ha HAanOOJIbIlIee M HAMMEHBIIee 3HAYCHHE C IIOMOIIBIO MTPOU3BOTHOM. 1,2
8 ITocTpoenve rpadukoB GYHKIHK ¢ TOMOIIBIO MPOW3BOAHBIX. [IpMMeHeHNEe IPON3BOAHON NPH PEIICHUH 3a1ad. 1,2
9 Haxoxenne skcTpeMyMoB (pyHKIMIT HECKOJIBKUX TIEPEMEHHBIX. 1,2
Paznen 10. Copaep:kanue y4e0HOr0 MaTepuaJia 16
HnTerpan u ero 1 ITepBooOpasnas. Heonpenenennsiii naterpai. [leppoodpasHble dJeMEHTAPHBIX (HYHKITHI. 1,2
NMPHJI0KEHUS. 2 Brrunciienre HeonpeneIeHHBIX HHTErPaIOB. 1,2
3 MeTo/1bI BBIYHCIIEHUS] HEONIPEAETICHHBIX HHTETPAJIOB. 1,2
4 Omnpenenéunsiii uaTerpain. @opmyna Herorona-JlelioHuma. 1,2
5 BrlunciieHue onpeneaceHHoro HHTerpala pasinuibIMU METOJAMHU. 1,2
6 [Tnomaap KPUBOJIMHEWHOHN TpameIyH. 1,2
7 IIpumeHneHne MHTErpasa K pelieHuIo 3a/1ay. 1,2
8 Brrumciienre 00beMOB TN BpaIlICHHs ¢ TTIOMOIIBIO ONPEICACHHOT'0 HHTETpaia. 1,2
Pazpen 11. Coaep:xanue y4e0HOr0 MaTepuaJia 14
psimbie u 1 Pewrenne 3aau ¢ UCTIOIB30BaHUEM CBOWCTB (UTyp Ha IUIOCKOCTH. OCHOBHBIE TIOHSTHS TEOMETPUH B IIPOCTPAHCTBE. 1,2
MJIOCKOCTH B AKCHOMBI cTEepeOMEeTpUH U ciaeacTBUs U3 HUX. [loHsITHE 00 aKCHOMAaTHYIECKOM METOJIE.
TMPOCTPAHCTBE. 2 B3anmMHOe pacrofioykeHre IpsAMBIX B IIpocTpaHcTBe. CKpeluBaonecs NpsaMble B IPOCTPAHCTBE. YTONI MEXIY HIMU. 1,2

OOmuii nepueHMKYJISIP ABYX CKPEIIMBAIOIINXCS MPSIMBIX.
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3 Paccrosinust Mexxy Gurypamu B mpoctpancte. MeTo bl HaX0XKASHHS PACCTOSHUM MLy CKPEIINBAIOIMMHUCS MPSIMBIMH. 1,2
4 TeopeMsl 0 mapauIeTbHOCTH IPSAMBIX U IUIOCKOCTEH B TipocTpaHcTBe. [lapaniensHoe IpoeKTHPOBaHIE U H300pakeHHE 1,2
¢uryp. 'eoMeTpudeckne MecTa TOUeK B IIPOCTPAHCTBE.
5 [Nepnenauky s pHOCTD IPsAMO# U IocKocTH. OpToroHanbHOE NpoekTHpoBaHue. HakimonHsle n mpoekimu. Teopema o Tpex 1,2
MepIEeHANKYIIIpax.
6 Vbl B npoctpancTse. [lepnenaukymspHble muockoctu. Ilnomans oproronansHoi npoekuuu. IleprnenaukynsapHoe 1,2
CEYCHHUE IIPU3MBL.
7 TpexrpaHHbIil 1 MHOTOrpaHHbIN yrosu. CBOMCTBA MIIOCKUX YTI0B MHOTOIpaHHOro yria. CBOMCTBA MIIOCKUX U ABYTPaHHBIX 1,2
YTIIOB TPEeXTpaHHOro yria. TeopeMbl KOCHHYCOB M CHHYCOB JIJIsl TPEXTPAHHOTO yTJIa.
Pazpen 12. Coaep:xanue y4e0HOr0 MaTepuaJia 24
I'eomeTpuueckue 1 Buapl MHOTOrpaHHKMKOB. Pa3zBepTku MHOTrOorpanHuka. Kparyaiinie nyTy Ha HOBEpXHOCTH MHOTOTPaHHHUKA. 1,2
TeJaa u 2 Teopema Diinepa. [IpaBuabHBIE MHOTOTPAaHHHUKH. JIBOHCTBEHHOCTh MPAaBHILHBIX MHOTOTPAHHHUKOB. 1,2
TMOBEPXHOCTH. 3 IIpusma. Iapannenenunen, ero cBoiictsa. [IpsimoyronpHbIid napauienenunen. HakioHHbIE TPU3MBIL. 1,2
4 [Mupamuna. Buas! nmupamu. JneMeHTs! TpaBUIbHON nupamMuIsl. [IupamMusl ¢ paBHOHAKIIOHEHHBIMH peOpaMu M TPaHsIMH, 1
1X OCHOBHBIE CBOHCTBa. Y ceueHHas NHpaMuIa.
5 Buns! Terpasapos. OpToLEHTPHUYECKUH TeTpadAp, KapKacHBIN TeTpad ip, paBHOTPaHHBIN TeTpasap. [IpsMoyroiaspHbIiA 1,2
TeTpasap. Meauansl 1 OuMenuansl TeTpalapa. JloctpanBanue TeTpasapa 10 napaiesenunesa.
6 Teopema Menenas st TeTpasapa. [locTpoeHne ceueHrii MHOTOIPaHHHKOB METOJIOM CJIC/IOB. 1,2
7 IlenTpansHoe npoekTupoBanue. [loctpoenne ceueHnii MHOTOTPAHHUKOB. 1,2
8 Hunuuap. CeueHus IMIIMHAPA 1,2
9 Konyc. Ceuenust koHyca. Y ceu€HHBbIN KOHYC. 1,2
10 ITap u cdhepa. Ceuenus mapa. I1lapoBoii cerMeHT, MAPOBON CIIOH, IAPOBOU CEKTOP (KOHYC). 1,2
11 JIBrbKeHWsI B TIPOCTPAHCTBE: MapaUIeNbHBIN TIEPEHOC, CAMMETPHST OTHOCHTENTLHO TUIOCKOCTH, TICHTPATbHAS CAMMETPHSI, TIOBOPOT 1,2
OTHOCHUTENBHO NPSIMOI.
12 [IpeobOpa3oBanue momodusi, roMoteTHs. Penenune 3amad Ha IIIOCKOCTH C UCTIOIB30BAaHIEM CTEPEOMETPHICCKUX METOIOB. 1,2
Paznen 13. Conep:xanue yueOHOro MaTepuaja 18
O0BéMBI N 1 [MousiTue o6beMa. AkcroMbl o0beMa . BeiBo hopmyst 00beMOB MPSIMOYTOJILHOTO Hapajlielieune 12, IPU3MBbI. 1,2
TI0IIAU 2 O06beM mupaMuibl. POpMYITBI TSI HAXOKICHUS 00beMa TeTpadapa. TeopeMbl 00 OTHOIMIEHUSIX 00bEMOB. 1,2
HOBEPXHOCTeMH 3 O6béM MIMHEApPa, KOHyCa, ImIapa. 1,2
reOMETPUICCKUX 4 [Tnomaap noBepxHoctu Tena. Ilnomnane noBepXHOCTH NPU3MBL, MapaJUIeIenuIea. 1,2
TeJI. 5 [Tnomaap MOBEPXHOCTH MUPAMHUIbI, YCEUEHHON MUPaAMUJIBL. 1,2
6 [I1omans moBepXxHOCTH IMIHHpA. [lmomane moBepxHOCTH KOHyca. Pa3BepTka HuimmHApa U KOHyca 1,2
7 ITnomanp cheprr. KoMOMHAIIMY MHOTOTPAHHUKOB M TEJI BPAIICHHUS. 1,2
8 [Ipunoxenns nHTErpaia K BEIYUCICHHIO 00bEMOB M TOBEPXHOCTEH Tel BpameHust. [Inomans chepudeckoro nosica. Oobem 1,2
m1apoBoro ciost. [IpumeHenne 00beMOB IIPH pEIICHUH 33/1a4.
9 [Tono6ue B npoctpancTBe. OTHOLIEHHE 00BEMOB M ILIOLIA el TIOBEPXHOCTEH MOI00HBIX pUTyD. 1,2
Pa3nen 14. Conep:xanue yueOHOro MaTepuaja 8 1,2
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BexTopsi 1 Bexrops! 1 koopauHaTel. CyMMa BEKTOPOB, YMHOXXEHHE BEKTOPA Ha YUCIO. YTOJ MeXIy BekTopamu. CKajlspHOe 1,2
IIPOM3BEICHHUE.
2 YpaBuenue miockocti. PopMyna paccTOSHUS MEXLy TOUKaMi. PopMya paccTOSHUSI OT TOUKH JI0 TNIOCKOCTH. 1,2
3 Cnoco0bl 3ajaHusl IPSIMOH YpaBHEHUSIMU. Y paBHEHHUE cephl. 1,2
4 Pemenue 3a1a4u ¥ JOKa3aTebCTBO TEOPEM C TIOMOILBIO BEKTOPOB M METOJJOM KOOPJIUHAT. DNEMEHTBI T€OMETPUU Macc. 1,2
Pa3nen 15. Coaep:xkanue yued0HOro MaTepuaja 4
KoMmnuiexkcHble 1 [lepBuuHbIE NPENCTABIEHUS O MHOKECTBE KOMIUIEKCHBIX Uncel. JleMcTBUSI ¢ KOMIUIEKCHBIMU yncaamMu. KoMIekcHo 1,2
LU(WER COIPSIKEHHBIE YUCIIA.
2 Monyne 1 apryMeHT uncia. TpuronoMmerpudeckast opma KOMIIEKCHOTO 4Kcia. Perenne ypaBHeHNI B KOMIUIEKCHBIX 1,2
qHcax.

Paznen 16. Conep:xanue yueOHOro MaTepuaja 24
BepositHOoCTb M 1 BeposTHOCTHOE IPOCTPAaHCTBO. AKCHOMEI TEOPHH BEPOSTHOCTEH. BEIUUCIeHIIE BEPOSTHOCTEH HE3aBHCUMBIX COOBITHH. 1,2
CTaTUCTHKA, Hcrnonb3oBanne HOpMyITbl CIIOKEHHS BEPOSITHOCTEH, quarpamMm Ditiepa, epeBa BeposTHOCTEH, popmynsl bepaysumm.

JIOTMKA, TeopHus 2 YcnoBHas BepossTHOCTb. [IpaBusio yMHOXKeHUs BeposiTHOcTell. @opMyiia monHoi BepositHOocTH. Dopmyna baiieca. 1,2
rpaoB u 3 JuckpeTHble cnydaliHble BEIMYMHEBI U pacnpenenenus. CoBMeCTHbIE pacipeaeneHus. Pacipenenenue cymmsl 1 1,2
KOMOHHATOpHKa NIPOU3BEACHUS HE3aBUCUMBIX CIIYy4YaiHbIX BEJIUYMH.
4 MaTtemMaTU4eCcKOe OKUAAHUE U JUCIIEPCUs] CyYallHOW BEIMYKHBI U CYMMBbI CIIYYaWHbIX BEJIUYUH. 1,2
5 bunapnas ciydaiinas BenuuuHa, pacupenenenue bepnymnu. ['eomerpuueckoe pacnpenenenne. bunomuansHoe 1,2
pacupesiesieHue U €ro CBOMCTBA. | HIlepreoMeTprieckoe pacpeielicHne B €T0 CBOMCTRA.
6 HenpepsiBHble cnydaiinble BenuuuHbl. [InoTHOCTE BepositTHocTu. DyHKIUS pacnpeneneHus. PaBHoMepHoe pacnpesneneHue. 1,2
7 IToxa3zaTtenbHOE pacnpenenenue, ero napaMmerpsl. Pacnpenenenue Ilyaccona u ero npumenenue. Hopmanshoe 1,2
pacnpenenenue. ®yuknus Jlamnaca. [Tapamerpsl HopMansHOTO pacnpeneneHusd. [IpuMepsl ciydailHbIX BETUYNH,
ITOTYMHEHHBIX HOPMAJIbHOMY 3aKOHY (TIOTPELIHOCTh U3MEPEHUil, pocT yenoBeka). LleHTpanpHas npeaenapHas TeopeMa.
8 Hepaencto Ueobmmesa. Teopema UebrimieBa n Teopema beprymm. 3akoH Oonbimx yrcen. BeiOOpoyHbIil MeTo 1,2
M3MEpEHNUs BEpOsITHOCTEN. Poutk 3aK0Ha OOJIBIIMX YHCEN B HAYKE, IPHPOE M O0IIECTBE.
9 KoBapuanust aByX ciy4aitHbIX BennuuH. [loHsTHe 0 Ko dunuente koppensnun. CoBMecTHbIE HAaOMIOCHUS JBYX 1,2
CITy4alHBIX BEJIMUMH. BeIOOpOYHBIH K03 puIeHT Koppessiuun. JInnelHas perpeccus.
10 Cratucruueckas runore3a. CTaTHCTHKA KPUTEPHUS U €€ YPOBEHb 3HAYMMOCTH. [IpoBepka mpocTeHIInX THIoTes. 1,2
OMOupUYecKre pacpeieTIeHus H UX CBA3b C TEOPETHUECKIMH pacupeaerneHusIMu. PaHroBas Koppemnsuusi.
11 IlocTpoenue coorBeTcTBUM. IHBEKTHBHBIE U CIOPBEKTUBHBIE COOTBETCTBUA. bruekumu. JluckpeTHas HenpepbIBHOCTb. 1,2
ITpunumn Jupuxie.
12 Konuposanwue. JIsonunast 3anuck. OCHOBHbBIE NOHSTHS Teopuu rpados. [epesbs. JIBonunoe nepeBo. CBSI3HOCTS. 1,2
Kommnonents csisnoctu. [Tyt Ha rpade. OiinepoBs! 1 ['aMHIIbTOHOBBI ITyTH.
CamocTosiTe/ibHasi padoTa 00y4alouIerocs 20
KoHncyabTanumu 4
BCET'O 258
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3. YCJIOBUSA PEAJIM3ALIMU YYEBHOI'O ITPEJMETA

3.1. TpeOGoBaHusI K MUHUMAJILHOMY MaTepHAIbHO-TEXHUYECKOMY 00ecre4eHHuI0
Peanuzanus nporpammsl yueOHOT0 mpenMera TpedyeT HaIn4us ydeOHOTro KaOuHeTa.
O6opynoBanue yaeOHOTo KabuHeTa:

- IByXMECTHBIE y4eOHBIC CTOJIBI,

- CTYJIbsl yU€HUUECKHE,

- MHOTO(DYHKITHOHATEHBIA KOMILIEKC TPETOAaBaTeNs,

- HarsIIHbIe TMOCOOMS (KOMIUIEKTHI Y4eOHBIX TaONMIl, IJIaKaToB, MOPTPETOB BBIIAOMIUXCS
YYEHBIX, TIOITOB, TUCATENICH U JIp.),

Texuuueckue cpencTBa 00y4eHus:

- MyJBTUMEIUIHOE 000pyI0BaHHE.

3.2. NudpopmannonHoe odecnevyeHne 00y4eHust
Jluteparypa
1) Tyces B.A., I'puroppe C.I'., HBomrmna C.B. Marematuka i mnpodeccuit u
CHEIMaTBbHOCTEN COMaIbHO-IKOHOMUYECKOTo nmpoduiis. — Mocksa, 2019.
2)  TI'puropses B.II., Cabyposa T.H. MaTtemaruka. — Mocksa, 2017.
3) bammakoB M.M. Maremaruka: anreOpa U Hayajga MaTeMaTHUYECKOTO aHaJIM3a, TEOMETpUs.
— Mocksa, 2017.
4)  bammakoB M.M. Marematuka: anrebpa u Hadaja MaTeMaTH4YECKOTO aHaJIN3a, TEOMETpUsI.
3amaunuk. — Mocksa, 2017.
5) I'yceB B.A. Matematuka: anaredpa v Hayajga MaTeMaTH4YE€CKOTO aHAJIN3a, TEOMETPUS JUIs
npodecCuii M CerUuaIbHOCTEH COIUANTBHO - SKOHOMUYECKOTO mpoduis: yueOnuk / B.A. I'yces.
- 2 - e w3x., crep. - M.: UL Axanemus, 2018. - 416 c. - (IlpodeccuonansHoe 00pa3oB
bammvaxos M.U.
6) Maremartuka: yaeOnuk / M.M. bammakos. - 5-¢ u3n., crep. - M.: U1l Axanemus, 2018. -
256 c. - (IlpodeccuonanbHoe 00pa3oBaHUE).
HNurepner-pecypcesl:
7) http://mathhelpplanet.com — marepuansl Mo anredpe BbICKa3bIBAaHUMA
8) http://ikit.edu.sfu-kras.ru — marepuansl no anroputmy EBknnia
9) https://urok.1sept.ru — MaTepuabl o IpOOHON U 1IeJI0H YacTH Yucia
10) http://mathematichka.ru — marepuasnsl 0 ypaBHEHHUSIM C TApaMETPOM
11) https://mathus.ru — ypaBHEHUS BBICIINX MOPSAIKOB
12) http://mathhelpplanet.com/static.php?p=osnovnaya-tyeorema-algebry-i-yee-sledstviya —
OcHoBHas TeopemMa anredpsl U ee CIICACTBUS
13) https://mathus.ru/math/doner.pdf - repasencTsa Koum-Bbynskosckoro, Henc
14) https://helpiks.org/5-101741.html - TpexrpanHble 1 MHOTOTPAHHBIE YTJIbI
15) https://mathus.ru/math/tregran.pd - TpexrpaHHble 1 MHOTOI'paHHbIE YTJIbI
16) https://ru.wikipedia.org/wiki - Tatpasap
17) https://obr.1c.ru/mathkit/lessons1.html - Ceuennss MHOTOTpaHHUKOB
18) http://sgpi.ru/userfiles/image/matfak/chernyshova/geom2k3s/p03pr07.pdf - [Toctpoenue
CeUeHH I MHOTOI'PaHHUKOB
19) https://www.yaklass.ru/p/geometria/1 1-klass/metod-koordinat-v-prostranstve-dvizheniia-
10439/dvizheniia-12444/re-173fee54-d497-47c1-82¢1-e1a0a0d883¢2 -/IBmKeHuUs B
MIPOCTPAHCTBE
20) https://mat.1sept.ru/view_article.php?ID=200900205 — ['omoTeTusi 1 mo00Ke MPOCTPAHCTBA
21) https://vuzlit.ru/881275/
veroyatnostnoe prostranstvo_aksiomy teorii_veroyatnostey sledstviya opisanie_konechnog
0_veroyatnostnogo — BepoITHOCTHOE IPOCTPAHCTBO. AKCUOMBI TEOPUH BEPOSTHOCTEN U
CJICZICTBUS U3 HUX.
22) http://www.mi-ras.ru/~podolskii/files/chapters7-8.pdf — nexiun
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https://www.yaklass.ru/p/geometria/11-klass/metod-koordinat-v-prostranstve-dvizheniia-10439/dvizheniia-12444/re-173fee54-d497-47c1-82e1-e1a0a0d883e2
http://sgpi.ru/userfiles/image/matfak/chernyshova/geom2k3s/p03pr07.pdf
https://obr.1c.ru/mathkit/lessons1.html
https://ru.wikipedia.org/wiki
https://mathus.ru/math/tregran.pd
https://helpiks.org/5-101741.html
https://mathus.ru/math/doner.pdf
http://mathhelpplanet.com/static.php?p=osnovnaya-tyeorema-algebry-i-yee-sledstviya
https://mathus.ru/
http://mathematichka.ru/
https://urok.1sept.ru/
http://ikit.edu.sfu-kras.ru/
http://mathhelpplanet.com/

23) http://www.unn.ru/books/met _files/Theory graph.pdf — teopus rpados
24) https://multiurok.ru/files/lektsiia-dlia-gruppy-na-14-05-2020-t1 1-sal 1-po-tem.html — Jlekius
o Teme [Toobue ten. OTHOIICHHUE TJIONIA/ICH MOBEPXHOCTEH U 00EMOB MOJOOHBIX TEIL.
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4. KOHTPOJIb U OHEHKA PE3YJbTATOB OCBOEHUS YYEBHOI'O ITIPEJIMETA
KonTpons u olileHKa pe3ylbTaTOB OCBOGHMS Y4e€OHOrO IMpeIMeTa OCYILECTBISEeTC S
MpenojiaBaTesieM B  IMPOILIECCE TMPOBEICHUS TEOPETUUYECKUX, NPAKTUYECKUX 3aHATHUH,
TECTUPOBAHUs, 3a4eToB, AUGPGEPEHIIMPOBAHHBIX 3a4YETOB, OK3aMEHOB, a TaKXe B XOJIe
BBHITIOJTHEHHSI 00YYArOIIMMHUCS UHIUBUAYATbHBIX 33JaHUN (MHIUBUYaTbHBIX TIPOEKTOB).
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