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I. HOACHUTEJBHASA 3AIITMCKA

[Iporpamma  oOmieoOpa3oBaTeabHOM  JUCHUIUIMHBL  «MaTtemaTuka»
npelHa3HayeHa i M3Yy4YeHHs] MaTeMaTUKU B Mpeenax OCBOEHUS OCHOBHOM
npodeccuonansHoi obOpazoBatensHoil mporpammel CITO (OITOIT CIIO) na 6a3ze
OCHOBHOTO 00111er0 00pa30BaHMsl MMPH MOATOTOBKE CIIEIUATNCTOB CPEAHETO 3BEHA
(TITICC3) rymanuTapHOTO MPOQHITS.

[Iporpamma pazpaborana B coorBeTcTBUU ¢ TpeboBanusamu OI'OC cpeqnero
oO1rero o0pa3oBaHusi, YTBEPKICHHOTO MpUKa3zoM MuHHCTEpCTBa 00pa3oBaHUs U
Hayku Poccuiickoin @enepaunu ot 17 mas 2012 roga Ne 413, npeabsBiasemMbIX K
CTPYKTYpE, COACPKAaHUIO U IUIAHUPYEMBIM pe3yJbTaTaM OCBOCHHMS IpeaMeTa
«Maremarrka» € y4eToM NPHUMEPHONM OCHOBHOM 00Opa3oBaTEIbHOW MPOrpamMMBI
cpeaHero oOiero oo6pazoBanus (ogoOpeHa pemieHueM ¢deaepaIbHOro yueOHO-
METOJUYECKOTO OOBEAUHEHHUS MO O0IIeMy O0Opa30BaHUIO, MPOTOKOJ OT 28 HIOHS
2016 1. Ne 2/16-3).

Humurinaa «MaTtemaTuka» BXOAWT B COCTAaB 0053aTENIbHON IMpEIMETHOM
obnactu «Maremaruka u uHpopmarrkay GI'OC cpennero odiero oopa3oBaHus,
aBisieTcst coctaBHol yacThio [ITICC3. MaremaTtuka nsydaercst Ha 6a30BOM YpOBHE
C yyeToM TpeOOBaHMl TyMaHUTapHOro mnpoduias NpodecCHOHATBLHOTO
oOpa3zoBaHus.

N3yuenue aucuuminabl «MaTemaTuka» J0KHO 00€CTIeUnTh:

. c(OPMHUPOBAHHOCTh MPEJICTABICHUN O COLUAIBHBIX, KYJIbTYPHBIX W
HUCTOPUYECKHX (DAKTOpaxX CTAHOBIICHUS MAaTEMATHUKHU;

. c(OpPMHUPOBAHHOCTb JIOTUYECKOTO, QIITOPUTMHYECKOTO u
MaTeMaTUYECKOT0 MBIILJICHHUS;

. c(hOpPMHUPOBAHHOCTh YMEHHUU TPUMEHSATH TOJYYCHHbIC 3HAHUSA TPH
pELICHUH pa3JInYHBIX 33]1ay;

. c(OPMUPOBAHHOCTh TPEJCTABICHUA O MaTeMAaTUKE KakK YacTh
OOIIEYeIOBEYECKON KYJIbTYPhl, YHUBEPCATbHOM SI3bIKE HAYKH, MO3BOJSIOLIEM
OMUCHIBATh U U3y4YaTh PEAJIbHBIC MPOLECCHI U SIBJIICHHUSI.

B Temarmueckux mimaHax MporpaMMbl MaTepuan TpeacTaBiieH B (Gopme
YepeAyIoUIerocsi  pa3BEpPTHIBAHUS ~ OCHOBHBIX  COAEPXKATENbHBIX  JIMHUU
(anrebpanyeckor, TEOpEeTUKO-(PYHKIIMOHAILHON, YypaBHEHUNW U HEPABEHCTB,
reOMETPUYECKOM, CTOXaCTUYECKOM).

N3yuenue o01eo0pazoBaTenbHON JUCUUTUIUHBI «MaremaTtuka»
3aBeplIaeTcs MOABEICHUEM UTOTOB B (hOpMe IK3aMeHa B paMKax MPOMEKYyTOUYHOU
aTTeCTalKi O0yJarOIUXCA.

B paznene mporpammel «CopepaHue AMCLHMIUIMHBD)Y KYPCHUBOM BBIJIETIEH
MaTepua, KOTOpbIA IPU U3yYEHUH MATEMATUKU KOHTPOJIIO HE TTOJIEHKUT.
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[. PE3VJIbTATBI OCBOEHMA JUCLHUITJIMHBI

JIuunoctHblie pe3yabTarthl (Tabmuma 1)

Taomumna 1.

A;

OpucHTalIuA OGy‘I&IOH.[I/IXCSI Ha AOCTHXKCHUC JIMYHOTO CUACTBA, pCAIM3alli0 MO3UTHBHBIX
JKU3HCHHBIX IICPCIICKTHB, MHUIUATUBHOCTL, KPCATUBHOCTb, T'OTOBHOCTb H CIIOCOOHOCTBL K
JIMYHOCTHOMY CaMOOIIPEACIICHUIO, CIIOCOOHOCTh CTaBHTh oejimi U CTPpOUTH KHU3HCHHBLIC
IIJIaHBI,

FOTOBHOCTh U CHOCOOHOCTh OO€CHeuuTh cebe W CBOMM OJM3KUM JOCTONHYIO JKU3Hb B
MPOLECCE CAMOCTOSTENBHOM, TBOPYECKOM U OTBETCTBEHHOM JEATEIBHOCTH;

TFOTOBHOCTh M CIIOCOOHOCTh OOYYAMOIIMXCS K OTCTAMBAHUIO JIMYHOTO JOCTOMHCTBA,
COOCTBEHHOI'O MHCHUS;

TOTOBHOCTb U CIIOCOOHOCTH 06yqa}om14xcs1 K CaMOpa3sBUTUIO KW CaMOBOCIIMTAHHUIO B
COOTBCTCTBHHU C 06H_IC‘ICJ'IOBC‘ICCKI/IMI/I HCHHOCTAMM U HCaJIaMU I'PAKIAHCKOI'O 06I_I_IeCTBa.

HPAaBCTBCHHOC CO3HAHUC W TIIOBEACHHEC HAa OCHOBC YCBOCHUA O6H.[C‘ICJ'IOBC‘ICCKI/IX
IIeHHOCTef/'I, TOJICPAHTHOTO CO3HAHUA U NOBCACHUS B IMOJUKYJIIBTYPHOM MUPE, TOTOBHOCTH U
CIIOCOOHOCTH BECTH auajior ¢ ApyruMu JIrOJAbMH, JOCTUTaTb B HEM B3aWMOIIOHHMMAHUA,
HaxoauTb O6H_[I/Ie HCJIN U COTPYAHNYIATH TSI UX DOCTUIKCHUS,

IIPUHATHC TYMaHUCTHYCCKUX I_IeHHOCTefl, OCO3HAHHOC, YBAKHUTCIIBHOC n
IlO6p0)KGJIaT€HI)HO€ OTHOIICHHUEC K APYromMy 4€JI0OBCKY, €0 MHCHHUIO, MUPOBO33PCHHIO.

JI7

MHUPOBO33PEHUE, COOTBETCTBYIOILEE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKU, 3HAYUMOCTH
HayKd, TOTOBHOCTb K HAyYHO-TEXHHYECKOMY TBOPYECTBY, BJIAJACHUE JOCTOBEPHOMN
uHpopMaLell O MepeloBBbIX JOCTIXKEHUSX U OTKPBITHSAX MHUPOBOM M OTEUYEeCTBEHHOH
HayKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHMUIX 00 yCTPOWCTBE MUpa U OOIIECTBA;

TOTOBHOCTh M CIOCOOHOCTH K 00pa3oBaHUIO, B TOM UHCJIE€ CamMo00pa3oBaHHIO, Ha
MPOTSHKEHUH BCEH KU3HU, CO3HATEIIPHOE OTHOIICHHUE K HEMPEPHIBHOMY O00Opa30BaHMUIO KaK
YCIIOBUIO YCTIEUTHOM MpodeccHoHaNbHOM 1 001IECTBEHHON NeSTEIbHOCTH.

MeTtanpeaMeTHble pe3yJbTaThl
MeranpeaMeTHbIe pe3yabTaThl, BKJIIOUAIOT OCBOEHHBIE 00yJaIOIINMUCS

MEKIIpe/IMETHbIE TIOHSTHUSA U yHUBEpPCAJbHbIE JeUCTBUA (pEryssATUBHBIE,
Io3HaBaTeJIbHbIe, KOMMYHUKATUBHBIE). Tabmuiia 2.

Tabnuua 2.
M PeryifiTHBHBIE YHHBEpPCAJIbHbIE 1€l CTBUSA
YMEHHE CAMOCTOSITEIBHO ONPENEIATh LN OOyuaromuiicss HAYYHTCH:
JEATEIbHOCTH W COCTaBIATH  IUIAHBI | - CAMOCTOATENIBHO ONpENeATh LEead, 3a7aBaTh
JIeATEIbHOCTH; CaMOCTOATENIBHO | MApaMeTpPpl M KPUTEPHUH, IO KOTOPHIM MOXKHO
OCYIIECTBIIATS, KOHTPOJIUPOBATh U | OIPEACIINTD, YTO LIEIIb JOCTUTHYTA,
KOPPEKTUPOBATh JIEATEIBbHOCTD; | OEHUBATh BO3MOJKHBIE ITOCIEACTBUS JIOCTHUKECHUS

UCIIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI | MOCTABICHHOM LI€IM B JIEATEIILHOCTH, COOCTBEHHON
JUISL TOCTUKEHUS TOCTABJICHHBIX LEJIEH W | )KU3HU U )KU3HU OKPYXKAIOIINX JIFOJIeH, OCHOBBIBASICh
peanu3anuu IIJIAHOB NEeSITeTbHOCTH; | Ha COOOPaXKEHUSIX 3TUKU U MOPAJIH;

BbIOMpaTh  YCHEIIHbIE  CTpaTeruud B | - CTaBUTh U (POpPMyYNIHpOBaTh COOCTBEHHbIE 3a7aull B
Pa3INYHBIX CUTYALMSIX; 00pa3oBaTeNbHON  JIESITENBHOCTH U KU3HEHHBIX

CUTYyalUsX;
- OLIEHUBATh PECYPCHI, B TOM YHCIIE BpeMs U APYrue
HEeMaTepuaJbHble PECcypchl, HEOOXOAUMbIE IJIf




JOCTH>KEHHS TIOCTABJICHHOW LIETIH;

- BbIOMpATh MyTh AOCTIIKEHHS LENH, MJIaHUPOBATh
peuieHue  IMOCTaBJIEHHBIX  3a4ad, ONTUMHU3UPYS
MaTepuaIbHble U HEMAaTEpUAJIbHBIE 3aTPAThI;

- OpraHu3oBbIBaTh 3((PEKTUBHBIA MOUCK PECYPCOB,
HEOOXOAMMBIX JJIsl  JIOCTMIKEHHS TOCTaBJICHHOU
LENH;

- BBIOMpaTh YCIEHIHbIE CTPATETMH B TPYIHBIX
CUTYyalUsIX,

-YOpaBIATh CBOEH JAESATEIBHOCTHIO B OTKPBITOM
00pa3oBaTebHOM NPOCTPAHCTBE.

M:

KOMMyHI/IKaTI/IBHbIe YHUBEPCAJbHBIC JeHCTBUSA

o0marecst "
rporecce

YMEHHE  MIPOJYKTUBHO
B3aMMO/ICHCTBOBATH B
COBMECTHOM JI€ATE€NIbHOCTH, YYHUTHIBATH
TTO3UITUHN IPYTUX YYaCTHUKOB
JeATeIbHOCTH, d3(PQPEeKTUBHO paspeniaTh
KOH(JINKTHI,

O0yyaomuiica HAYYUTCS:

- OCYHIECTBIIATh JIEJIOBYI0O KOMMYHHUKAIIMIO KaK CO
CBEpCTHMKAMM, TaK M CO B3pOCIBIMU (KaK BHYTPHU
oOpa3oBaTeNbHON oOpraHu3aluu, TaKk U 3a €€
npeaenamMu), NoadupaTrh MApTHEPOB s AEIOBOM
KOMMYHHUKAIIH, UCXOAs u3 cooOpakeHHi
pE3yJbTaTUBHOCTH B3aUMOJEUCTBUSA, a HE JIMYHBIX
CHMIIATHI;

- NIPU OCYUIECTBJICHUU TPYIMIIOBONH PabOThl OBITH
KaK pYKOBOJMUTENEM, TaK M WIEHOM KOMaH[bl B
pa3HbIX  poysix  (reHeparop — MJeid,  KPUTHK,
UCIIOJIHUTEb, BBICTYNAIOIINN, IKCIEPT U T.11.);

- KOOPIMHHMPOBATH U BBHINOJHATH paboTy B
YCIOBUSAX peasibHOTO, BUPTYaJIbHOTO u
KOMOMHHUPOBAaHHOTO B3aUMOAEHCTBUS;

- Pa3BEpHYTO, JOTMYHO U TOYHO H3J1araTh CBOIO
TOYKY 3pEHHS C HCIIOJIb30BAaHUEM aJE€KBATHBIX
(YCTHBIX M IMCbMEHHBIX ) SI3bIKOBBIX CPEJICTB;

- pacrmo3HaBaTh KOH(JIMKTOTEHHbIE CHUTYallUd M
MpeloTBpAIaTh KOH(QIUKTHI 10 UX aKTUBHOW (a3bl,
BBICTPaWBaTh  JIEJOBYI0O M  00pa3oBaTeNbHYIO
KOMMYHHMKAIUIO, u30eras JUYHOCTHBIX OLIEHOYHBIX
CYXKJICHUH.

M3

Ilo3HaBaTeabHbIE YHUBEPCAJBHBIC JecTBUS

BJIQJICHNE HaBbIKaMM  I103HABATEJIbHOM,
y4eOHO-UCCIEI0BATENbCKON U MPOEKTHOM
JEATEIIBHOCTH, HAaBBIKAMU  pa3pelleHus
npo0JeM; CIOCOOHOCTh W TOTOBHOCTH K
CaMOCTOATEIIBHOMY  IIOMCKY  METOJOB
pemicHuA MPAKTUYCCKUX 3ajaa4,
IIPUMEHEHHUIO pa3IUYHBIX METO/I0B
MTO3HAHUS;

My

TOTOBHOCTH u CIIOCOOHOCTb K
CaMOCTOSITEIIBHOU nH(}OPMAaLIMOHHO-
[IO3HABATEJIBHON JI€ATEIIbHOCTH, BKJIIOYAs
YMEHUE OPUEHTUPOBATHCS B PA3NMYHBIX
UCTOYHHUKAX HWHQPOPMALUU, KPUTUYECKH
OIICHUBATh u WHTEPIIPETUPOBATH

OOyyaromuiicss HAy4YnTCs:

- HCKaTb W HaXOIWUTL OO0OOIIEHHBIE CHOCOOBI
pelmieHust 3ajxad, B TOM 4YHUCIE, OCYILECTBIATH
pa3BepHYTHIN WH()OPMAITMOHHBIM TIOMCK W CTaBUTh
Ha €ro OCHOBE HOBHIE (ITO3HABATEIbHBIC) 33/1a4H;

- KPUTHUYECKH OIIEHUBATh W HWHTEPIPETUPOBATH
WH(OPMALIUIO C Pa3HBIX MO3UIMHA, pacro3HaBaTh U
(¢uKkcupoBaTh MPOTUBOPEUYUS B HH(POPMAILIMOHHBIX
HMCTOYHHKAX;

- HCIIO0JIb30BaTh pa3I4HbIC
CXEMaTHYEeCKUE CpeacTBa Ui  MPEACTABIEHUS
CYIIECTBEHHBIX CBA3€d M OTHOLICHHUM, a TaKke
MPOTUBOPEYUH, BBISIBICHHBIX B HWH(OPMAIMOHHBIX
HMCTOYHHKAX;

- HaxoIuWTb W  TOPUBOJAUTH  KPUTHUUYECKHUE
apryMEeHThl B OTHOIIEHWH JEUCTBUM M CYXICHUU

MOJIENTHHO-
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uH(pOpPMaLIKIO, TOTYYaeMyI0 U3 Pa3IMYHbIX
HMCTOYHHUKOB;

JPYroro, CIOKOWHO ¥ pa3yMHO OTHOCHTBCS K
KPpUTHUYCCKUM 3aMCUHaHUusIM B OTHOILIIECHUU
COOCTBEHHOTO CY)KICHHUS, PAacCMaTpUBaTh HX Kak
pecypc COOCTBEHHOT'O Pa3BUTHS;

- BBICTPANBATh UHTUBHYTbHYIO
00pa3oBaTeNbHYIO TPaEKTOPHIO, YUUTHIBAS
OIPAaHUYCHHUSI CO CTOPOHBI JPYIHMX YYaCTHUKOB H
pecypcHbIC OTpaHUYCHUS;

- MEHSTh W YyICPKUBATh pasHble IO3UIMU B
IO3HABaTEIbHOI JACATCIIBHOCTH.

IIpeameTtHnsble pedyabrarthl (Tabnuia 3)
TpeboBanust K MPEAMETHBIM pe3yJIbTaTaM OCBOCHHS 0a30BOTO Kypca

MAaTCMaTUKU JOJIKHBI OTPAXKaTh:

TaOmumna 3.

c(hOpMHUPOBAHHOCTh MPEACTABICHUM O MaTeMaTHUKE KaK 4acTH MUPOBOMU
KyJbTYpbl U O MECT€ MAaTEMAaTHKU B COBPEMEHHOW LMBWIW3ALUHU, O
croco0ax OIMMCaHUs Ha MaTEeMaTUYECKOM SI3BIKE SIBJICHUH pealbHOTO MUpa

C(l)OpMPIpOBaHHOCTB HpeIICTaBJ]CHI/If/'I O MAaTCMAaTHYCCKHUX ITOHATHAX KaK O
BAXKHEHIIIMX MaTEMaTHYECKHUX MOACIIIX, ITIO3BOJMIOIIHNX OIIMChIBATH H
N3y4dTb PA3HBIC IIPOLCCCBI MW ABJICHHUA;, IIOHHMMAHHC BO3MOXHOCTH

BJIAICHUC MCTOJaMHU JOKA3aTCJIbCTB U AJITOPUTMOB PCIHICHUA, YMCHHUC HX
INPUMCHATB, IMMPOBOAWUTL AOKA3aTCIIbHBIC PACCYXACHUSA B XOAC PCIICHUS

BJIQJACHUC CTAHAAPTHBIMH IIPpUEMaMH PCIICHHA  pPallMOHAJIBHBIX U
HPppallMOHAJIBHBIX, IMOKA3aTCJIIbHBIX, CTCICHHBLIX, TPHUTIOHOMCTPHUYCCKHUX
ypaBHeHHI?I N HCPABCHCTB, HNX CHCTCM;, HCIIOJb30BaAHUC TI'OTOBLIX
KOMIIBIOTCPHBIX IIPOI'paMM, B TOM YHMCJIC IJIA ITOMCKA IIYTH PCHICHUA H

c(hOpMHUPOBAHHOCTh TPEACTABICHUN 00 OCHOBHBIX IOHSATHSX, HACIX U

BJIAICHUE OCHOBHBIMU IOHATUSMH O IUIOCKMX M IPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTypax, UX OCHOBHBIX CBOMCTBaX; CHOPMHPOBAHHOCTh
YMEHHUSI PACIO3HABaTh Ha YEPTEkKaxX, MOJEIHAX M B PEAJbHOM MHpE
reoMeTpuyeckue  QUrypbl;  NPUMEHEHHME  M3YYEHHBIX  CBOWMCTB
reoMeTpuyeckux puryp u Gopmys A pelieHus FTEOMETPUUYECKUX 3a/1ay U

c(hOpMHUPOBAHHOCTH MPEICTABICHUN O MPOIECCaX U SBICHUSX, HMEIOITUX
BEPOSITHOCTHBIM  XAapAKTEpP, O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B
pealbHOM MHpe, OO0 OCHOBHBIX TOHATHUSX OJJIEMEHTAPHON TEOpUU
BEPOSITHOCTEW; YMEHHIN HaXOAUTh U OLICHUBATh BEPOSITHOCTH HACTYILICHUS
COOBITUI B MPOCTEHIIMX MPAKTHUUYECKUX CHUTYalUIX W OCHOBHBIC

I
11,
AKCHOMATHYECKOI'0 IIOCTPOCHHUS MAaTEMATHUYCCKUX TEOPHIA;
I13
3ajau;
I14
WIIFOCTPALMK PELICHHs YPABHEHMI U HEPABEHCTB;
I1s
METOZaX MATEMATHUECKOTO aHAJIN3A,;
I
3a7a4 C MPAKTHYECKUM COIEPIKAHUEM,
I,
XapaKTEPUCTHKK CITyYaiHBIX BEIUYNH,
IIs

BJIAICHNC HABBIKAMM HCIIOJIb30BAaHHA I'OTOBBIX KOMIIBIOTCPHBIX IIPOrpaMM




ITpH PCUICHUHU 3aa4,

Iy | *m1s cnensIX U CIa00BUIAIINX O0YYAIOIIUXCS:

OBJIAJICHHE TpaBWIAMH 3allMCH  MaTeMaTU4YecKux QopMyn
CHEIUaIbHBIX 3HAKOB peiabeHO-TOUCYHOM CUCTEMbl 00o03HaueHuit JI.
bpaiis;

OBJIAJICHUE TAaKTHJIHHO-OCS3AaTEIbHBIM CIIOCOOOM O0OCIeIoOBaHUS U
BOCIIpUATHS ~ pelbe(HBIX  HM300paKeHW  MPEAMETOB, KOHTYPHBIX
M300paKEHU reOMeTpUYECKUX GUTYp U JPYToeE;

HaJM4He YMEHUS BBIMOJIHATH TEOMETPUICCKUE TOCTPOCHHUS C TIOMOIIIHIO
MUPKYJSI W JIMHEHKH, 4YUTaTh penbedHbIe TpaduKH SICMEHTAPHBIX
GyHKIIMA Ha KOOPAMHATHOW TUIOCKOCTH, TPUMEHSATH CIEIUaIbHBIC
npucnocobsiennss st penbedHoro  uvepuenus  ("dpadrcmen",
"[lxonbHUK");

OBJIAJICHUE OCHOBHBIM (DYHKIIMOHAJIOM MPOrpamMMbl HEBU3YaJIbHOTO
noctyna K mHGOpMaIlMKi Ha YKpaHe MEePCOHATBHOTO KOMITbIOTEPA, YMEHUE

UCII0JIb30BaTh IICPCOHAIBHBIC TU(DITOTCXHHUCCKHUEC CpelcTBa
UH(OPMAITMOHHO-KOMMYHHUKAIIMOHHOTO J0CTyIa CJICTIBIMU
00yJarOIMMUCH;
ITio | *m1s 0OydaromuXxcs ¢ HapYIICHUSIME OITOPHO-IBUTATEIILHOTO arapaTra:
OBJIaJICHUE CreIyaabHbIMH KOMITbIOTEPHBIMHU CpeICTBaMHU

MPEACTABIICHUs] W  aHajdu3a JaHHbBIX MW YMEHHME HCIOJIb30BaTh
IIEPCOHAJIBHBIE  CPEACTBA  JOCTyHma C  y4E€TOM  JIBUTaTEJbHBIX,
pEeYEIBUTATEIBHBIX U CEHCOPHBIX HAPYIICHUM;

HaJM4yue YMEHUs UCIOJIb30BATh IIEPCOHAIBHBIC CPEACTBA JOCTYIA.

[Tpumeuanne k Tabmume 3: * - BKIOUeHHE 0003HAUCHHBIX MPEIMETHBIX
pEe3yNbTaTOB B XOJ€ M3Yy4YeHUs mnpeamera «MareMarrhkay TOJIBKO C YCIOBHEM
mprueMa Ha JaHHYI CHEIUaIbHOCTh JHUI[ C OCOOBIMH 00pa3oBaTelbHBIMU
MOTPEOHOCTIIMU

OcBoenne  mucuumiuael  OJ[.07  MaremaTtuka  HampaBJI€HO  Ha
dbopmupoBaHue dYacTh KoMmrereHuud IlpumeHeHume [OaHHON  MporpamMsl
HaIpaBJjIeHO Ha (POPMUPOBAHUE AJIEMEHTOB OCHOBHBIX BUJOB MPOheCcCHOHATHHON
nestenbHocTH (BII/]) B wacTti ocBoeHust coorBeTcTBYIomux oommx (OK):

OK O01. Beibupate crocoObl pemieHus 3a7ad  MnpodecCHOHATBHON
NESATeTLHOCTH MPUMEHUTEITFHO K Pa3IMYHBIM KOHTEKCTaM;

OK 02. Hcnosb3oBaTh COBPEMEHHBIE CpEACTBA IIOMCKA, aHaau3a |
WHTEpHIpeTannu nHGopMaIuu ¥ HHPOPMAITMOHHBIC TEXHOJOTHH TSI BHITTOJTHCHUS
3a/1a4 MpoheCCUOHAIBHOU JIeSITEILHOCTH;

IIK 4.2. OcyecTBiATh OpraHU3alOHHO-METOINYECKOE COMPOBOXKICHHE
KOHKYPCOB TMPO(ECCHOHATILHOTO MAacTEPCTBA, OJMMIIUA] ¥ WHBIX MEPOIPHUSITHUH,
HaIpaBJICHHBIX HA JEMOHCTPAIIUIO PE3YJITATOB, TOCTUTHYTHIX 00YYaIOMUMUCS 110
IporpaMmam CpeaHero MpodhecCHOHATBPHOT0 00pa30BaHHUs.



II. COJEPXKXAHUE JUCHUIIJIMHBI, KYPCA
0/1.07 MATEMATHUKA

AJireOpa u HaYaJIa MATEMATHYECKOT0 AHAJIH3A

[ToBTOpeHnue. Pemienune 3a1ad ¢ UCMOJIB30BAHUEM CBOMCTB YMCENl U CUCTEM
CUUCIICHUS, JAEIUMOCTH, JOJIEM M 4YacTEH, MPOLIEHTOB, MOJyJEeH 4ucel. PemieHue
3a7a4 C HCIOJB30BAHMEM CBOWMCTB CTENEHEM M KOPHEW, MHOTOYJICHOB,
npeoOpa3oBaHUil MHOTOUYJICHOB U JPOOHO-PAllMOHANBHBIX BhIpaKeHUH. Pernenue
3a/1a4 C MCIOJIb30BAaHUEM IPaJyCHOM Mepbl yria. Moayib yuciaa u €ro CBOMCTBA.
Pemenue 3amay Ha JBUKEHHME W COBMECTHYIO pabOTy, CMECH M CIUIaBbl C
MOMOIIBIO JIMHEWHBIX, KBAJPATHBIX M JTPOOHO-PAIMOHAIBHBIX YpaBHEHUH U HX
cucteM. Pemenue 3a1ad ¢ NOMOUIBIO YHCIOBBIX HEPABEHCTB U CUCTEM HEPABEHCTB
C OJIHOM MEPEMEHHOH, C NTPUMEHEHUEM H300paKE€HUSI YUCIOBBIX MPOMEKYTKOB.
Pemenue 3amay Cc MCHOJB30BAHMEM YHCIOBBIX (YHKIMIA M HX TpaUKOB.
Hcnonb3oBaHue CBOMCTB M TpaUKOB JHHEHHBIX M KBAaJPaTHUYHBIX (PYHKIUH,

oOpaTHOM TPOMOPIHMOHATBEHOCTH W (PyHKIUU Y :\/;. ['paduueckoe perieHue
YpaBHEHUII W HepaBeHCTB. lcmoJsib30BaHHE ONEpaluid HaJ MHOXECTBAaMU H
BbICKa3bIBaHUsIMH. VICTOJIb30BaHHE HEPABEHCTB U CHUCTEM HEPABEHCTB C OJIHOM
MEPEMEHHOM, YHUCIIOBBIX TPOMEXKYTKOB, HUX OOBEAMHEHUN U TepeceyeHUi.
[IpuMeHeHue npu penieHuu 3aJad CBOMCTB apu(METHUECKOW M T€OMETPUUYECKON
MpPOTPEeCCUH, CYMMHUpPOBaHUS OECKOHEUHOM CXOASIIEHCS T'eOMETpUYECKOU
POTPECCHH.

MHoxecTBa (YUCTIOBBIE, TeOMETpUYECKUX (uryp). XapakTepUCTHYECKOE
CBOMCTBO, JJIEMEHT MHOXECTBA, IYCTOE, KOHEYHOE, OECKOHEYHOE MHOMXECTBO.
CrnocoOb1 3amanus MHoOxecTB llomMHOMXkecTBO. OTHOIIEGHUS MPUHAIICKHOCTH,
BKJIIOUEHHUS, paBeHCcTBA. Oneparuu Haa MHOkecTBamu. Kpyru Oiinepa. Koneunsie
u OECKOHEYHBbIC, CUETHbIE W HECUYETHbIE MHOXKecTBa. llenbie W parmoHalIbHbBIE
yucna. JledictButenbHble uucna. [lpubauswcennvle eviuucnenus. llepBudHbie
IIPEICTABICHUS] O MHOYKECTBE KOMIUIEKCHBIX YuCeN. [lelicmeus ¢ KOMNIEKCHbIMU
yucnamu. Komnnexkcno conpsiocennvie uyucna. Mooyas u apeymenm yucia.
Tpuconomempuueckas gopma Komniekchoeo uucna. Pewenue ypasnenuii 6
KOMNJEKCHbIX YUCTAX.

YMmozakmouerusi. OOOCHOBaHMSI W JIOKA3aTelIbCTBO B  MaTeMaTHKe.
Teopembl. Buapl maTeMaTHYECKUX YTBEPKACHUN. Buovl 0dokazamenbcms.
Mamemamuueckas UHOYKYUS. Ymeeporcoenus: obpamuoe OaHHOMY,
NPOMUBONOJIONCHOE, 00pamHoe NpomueononodcHomy oauwHomy. llpusHak u
CBOMCTBO, HEOOXOIMMBIE U JIOCTATOYHBIE YCIOBUSI.

OcHoBHass TeopemMa apudmernku. OCTaTKu H CpaBHEHUS. AJNTOPUTM
EBximpa. Kuraiickas teopema o0 ocrarkax. Mamas teopema depma. (-U9HbBIC
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cucTeMbl cunucieHus. DyHKuus JUsepa, YUCiao U CyMMa JIEJUTENe HaTypaabHOTO
YUCIIA.

Pannannas Mepa yria, TPUTOHOMETPHUYECKAs OKPY>KHOCTBb.
TpuronomeTtpuyeckue QyHKIMM 4Yucenl M yriaoB. Dopmyiibl NPUBEACHHUS,
CII0)KEHHS TPUTOHOMETPUUYECKUX (YHKIUH, HOPMYIBI TBOWHOTO M TOJIOBUHHOTO
aprymeHnra.  IIpeoOpa3oBaHne  CyMMBl,  Pa3HOCTH B  IIPOU3BEICHUE
TPUTOHOMETPUUYECKUX (PYHKIIHMA, U HA00OPOT.

Hynu  QyHKIMH, TPOMEXYTKM  3HAKOMOCTOSHCTBA, MOHOTOHHOCTb.
Haubonbiiee n HaumeHbliee 3HaueHue (yHkuuu. Ilepmonnueckue QyHKIMH U
HauMEHbIINN niepruoa. YeTHble U HeueTHble QYHKUUU. PyHKyuu «OpoOHaAs 4acmo

yucnay ¥ ={x} u «yenas wacmo yuciay > :[x]-

Tpuronomerpuyeckue (QPyHKIIMU YHCIOBOTO aprymeHra Y =CoSx Y =sinx
y=tgx = y=ctgx  (CpoiictTBa ¥ TpapuUKd TPUTOHOMETPUIECKUX (DYHKITHIA.
OOpaTHble TPUTOHOMETpUUECKHE (YHKIUHU, UX TJaBHbIE 3HAUEHMsI, CBOWCTBA U
rpaduku. TpuroHomerpruyeckue ypaBHeHHUs. OJHOPOJHBIE TPUTOHOMETPUUECKUE
ypaBHeHMs.  PemieHne  mpoCTEWIIMX ~ TPUTOHOMETPUYECKUX  HEPABEHCTB.
[IpocTeinmme cucTeMbl TPUTOHOMETPUYECKUX YPABHEHUM.

Crenenp ¢ IEMCTBUTENBHBIM IIOKA3aTENEM, CBOMCTBA cTeneHu. [Ipocreimme
NOKa3aTellbHble YpaBHEHHMs U HepaBeHCTBa. llokazatenbHass (yHKIUS U ee

cBoiicTBa U rpaduk. Yucio € u GpyHkuus V= e

Jlorapudm, cBoiictBa norapudma. JlecITUUHBIA U HaTypaJIbHBIN JIOTapudM.
[IpeoOpazoBanue norapupmMudecKux BoIpaxkeHui. Jlorapupmuueckre ypaBHEHUS
u HepaBeHcTBa. Jlorapudmudeckas QyHKIUS U €€ CBOMCTBA U rpaduK.

Crenennass ¢yHkuuss u ee cBoiictBa W rpaduk. HppanmonanbHbie
YpaBHEHUS.

Meron uHTEpBaJIOB Uil pellleHrs HepaBeHCTB. [IpeoOpa3oBanus rpapukos
GyHKUMHA:  COBUI, YMHOXEHHUE HA  YHUCIO, OTPAKEHHUE  OTHOCHUTEIBHO
KOOPJIMHATHBIX ocel. ['paduueckne METOAbl pelieHUs YpaBHEHUH U HEPaBEHCTB.
Pemenue ypaBHEHMH M HEPABEHCTB, COJEPXKAIUMX IEPEMEHHYIO I0J] 3HAKOM
MOMYJIS.

CucreMpl  MOKa3aTeNbHBIX, JOrapuOMUYECKUX UM  UPPALUOHATIBHBIX
ypaBHeHUH. CHCTEMbI IOKa3aTeIbHBIX, JOrapu(MUUECKUX U HPPALUOHAIBHBIX
HEPaBEHCTB.

B3aumHuo oOpathabie Gynkiuu. ['paduku B3auMHO 0OpaTHBIX QYHKIIUH.

YpaBHEHHS, CHUCTEMBI ypaBHEHUM C mnapamerpoMm. Dopmyrna bunoma
Hviomona. Pewenue ypasnenuil cmeneHu gvluie 2 cneyuatvbHulx 6u0os. Teopema
Buema, meopema be3y. [Ipusooumvsie u nenpugooumvie muoz2ouneHvl. OCHOGHAS



meopema  ancebpvl. Cummempuyeckue MHo2ouNeHbl.  Llenouucnennvie u
Yelo3HauHble MHO20UIeHbL.

[Tonsatue mpenena ¢GyHkUMU B TOUke. [lomamue npedena @yHkyuu 6
beckoneunocmu. Acumnmomul epaguxa @ynxyuu. CpasneHue OECKOHEUHO MAbIX
u beckoneuno Oonvwux. HempepbiBHOCTh (yHKUMU. Ceouicmea HenpepviGHbIX
@ynxyuti. Teopema Betiepuwmpacca.

Huddepenuupyemocts ¢yHkiun. I[lpon3Boanas QyHKIHMM B TOYKE.
Kacarenbnas k rpaduky ¢yaknun. ['eomerpuyeckuii M (U3UYIECKUN CMBICIT
MPOU3BOJIHOM. [Ipumenenue npouszeooHoti 6 gusuxe. IIpor3BOIHBIC 2IEMEHTAPHBIX
dbyukui. [paBuna nuddepentiupoBanus.

Bropas npousBoHasi, ee reoMeTpuYecKuii U (GU3NUECKUN CMBICIL.

Toukn »skcTpemyma (MakcuMyma W MuHUMyMa). lccrenoBanwue
AIIEMEHTApHbIX (YHKIHMM Ha TOYKHA 3KCTPEMyMa, HAaMOOJbLIEE M HAWMEHbIIEE
3HAQYEHUE C TMOMOUIBI0 MPOU3BOAHON. [locmpoenue epagurxos Gyuxkyut c
HOMOWBIO  Npou3eo0nviX. Illpumenenue npousBOOHOU nNpu peuwleHuu 3a0ad.
Haxoorcoenue sxkcmpemymoe hynkyuii HeCKOIbKUX NepemMeHHbIX.

[TepBooOpazHas. Heonpenenenusii MHTErpail. [TepBooOpazubie
aneMeHTapHbiX (ynkiuil. [lmomane kpuBonuHeiHOW Tpanenuu. dopmyna
Herotona-Jleitbuuna. OnpeneneHnblii uHTerpan. Boiyucnenue niowaoel NIOCKUX
Guzyp u 06vemos men 8paujenusi ¢ NOMOWBLIO UHMESPATd.

I'eomerpus

[ToBTopenue. Pemenue 3agad C HUCMONB30BAHUEM CBOWCTB (UTYp Ha
IJIOCKOCTU. Pelenue 3amad Ha 10Ka3aTeinbCTBO M IIOCTPOCHUE KOHTPIPUMEPOB.
[IpumeHeHne  MpoCTENMIMX  JIOTUYECKUX  IpaBwi. Pemenue  3amaud ¢
UCIIOJIBb30BAaHUEM TEOPEM O TPEYrOJIbHUKAX, COOTHOIICHUH B MPAMOYIOJIBHBIX
TPEYroJIbHUKAX, (PaKTOB, CBA3aHHBIX C YEThIpeXyrojbHUKamu. Pelienue 3amau c
UCIIOJIb30BaHUEM (DAKTOB, CBSI3AHHBIX C OKpPY)KHOCTAMH. PelmieHue 3amady Ha
U3MEpPEHUs] Ha TJIOCKOCTH, BBIYMCICHMS JUIMH WM IUIOIIanel. Pewenue saoau c
HOMOWBIO BEKMOPO8 U KOOPOUHAM.

Harnsnnasa crepeomerpus. [Ipusma, napamienenunesn, nupamuaa, TETPadap.

OCHOBHBIE NOHATHS T€OMETPUH B IIPOCTPAHCTBE. AKCUOMBI CTEPEOMETPUU U
CIIEACTBUS U3 HUX. [lonamue 06 akcuomamuieckom memooe.

[TocTpoeHne ceyeHM MHOTOTPAHHUKOB METOAOM cienoB. LlenTpanbHOe
npoekTupoBanue. IloctpoeHne ceyeHnii MHOTOTPaHHUKOB METOJIOM IPOECKIIUH.

CkpeluBarouecs: mpsiMble B MPOCTPAHCTBE. YTOJI MEXIy HUMU. Memoowl
HAXO0HCOEHUSL PACCMOSHULL MeHCOY CKPewusarowumucs npamoimu. Teopembl o
[IapajuIeJIbHOCTU TPSAMBIX M IUIOCKOCTEM B mpoctpaHcTse. llapamiensHoe
OpOEKTUpPOBaHUE M u300paxeHue ¢uryp. [eomempuueckue mecma mouex 8
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npocmpancmee. llepneHAUKYISIPHOCT, TPSIMONM M TMIIOCKOCTU. OpTOroHanbHOE
npoekTupoBanue. HakinoHnHble 1 npoekiuu. Teopema o Tpex NepreHauKyIsIpax.

Buowi  mempasopos.  Opmoyenmpuueckuti  mempas’op,  KapKaCHbIl
mempa’op, pagHocpanusili mempal’aop. lIpsamoyzonvuuiti mempasop. Meduansl u
oumeouansvt mempad’0pa. /locmpausanue mempa’opa 00 napaiieienuneod.

Paccrosinus mexnay ¢urypamu B mpoctpaHcTBe. OOIMMA MEeprIeHIUKYISP
JIBYX CKPENIMBAIOIINXCS MPSMBIX. YTJIBI B mpocTpaHcTBe. [leprnieHauKynspHbIe
IJIOCKOCTH. [lnowadb opmoeonanvuou npoexyuu. Ilepnenoukynsphoe ceuenue
nPU3MbL.

Bunabl MHOTOrpaHHuKOB. Pazgéepmku muozozcpannuka. Kpamuativiue nymu
Ha NOBEPXHOCMU MHO202PDAHHUKA.

Teopema Oiinepa. IlpaBunbHblE MHOTOTPAHHUKH. J{6ouicmeeHHOCb
NPABUTILHBIX MHO202PAHHUKOS.

[Tpuzma. Ilapannenenunen. CpoiicTBa napamienenunena. [IpsMoyronbHbeIi
napasuienenunes,. HakiioHHbIE TPU3MBL.

[Mupamuga. Buasl nupamua. OJEeMEHThl  NPABUIBHON  MHPAMUIBI.
[Tupamuapl ¢ paBHOHAKJIOHEHHBIMU PEOpaMu U TPaHSIMH, UX OCHOBHBIE CBOMCTBA.

[1no1aau MOBEpXHOCTEH MHOTOTPAHHUKOB.

Tena BpamieHus:: UWIUMHAP, KOHYC, map u cdepa. CedeHUs HUIMHJIPA,
KoHyca u mapa. [llapoBoili cermMeHT, MIApOBOM CIOH, IMIApPOBOM CEKTOp (KOHYC).
YcedeHHas mupamMuaa U yCEUCHHBIH KOHYC.

KacarenbHple mpsMble M TJIOCKOCTH. BNHcaHHBIE M OMUCaHHBIE ChEpHI.
Kacarowuecs cgepvi. Kombunayuu men epawjenus.

Bexropbr u koopauHatel. CyMMa BEKTOPOB, YMHOKEHHE BEKTOpA HA YUCIIO.
VYron mexay BekTopamu. CKalsipHOE TPOU3BECHUE.

VYpaBHeHue miockocti. opMysia pacCTOSHUS MEXKy TOUKaMHU. Y paBHEHUE
cheprl. Popmyna paccmosauusi om mouxku 0o niaockocmu. Cnocobvl 3a0anusi
NPAMOU YPABHEHUSMU.

Pewenue 3a0au u Ooxazamenbcmeo meopem ¢ NOMOWbIO BEKMOPO8 U
MemooomM KOOpOUHAm.

[Tonsitue ob6bema. OOBEMBI MHOTOTPAHHUKOB. OOBEMBI TENI BpPAIICHHS.
Axcuombl 00vema. Bvi6oo opmyn 06vemoe npamoy20ibHo20 napaiienenuneoa,
npusmel U nupamuovl. Popmynel 051 HaxodxHcoeHus: 0ovema mempasopa. Teopemuvl
00 omHoOUeHUsAX 00bEMO8.

Ilpunooicenus unmeepana K GblYUCTIEHUIO 00HEMO8 U NOBEPXHOCMEL mell
spawenus. Ilowaow cghepuueckozo nosaca. Obvem waposozo cinos. Ilpumenenue
00veM08 npu peueHuu 3a0au.

[Tmomans chepsr.
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Pazsepmrka yununopa u xounyca. Ilnomaar NOBEPXHOCTH IWIMHApPA U
KOHYCa.

KomMOunHanuy MHOTOrpaHHUKOB U TEJ BpalllCHUS.

[logobue B mpoctpanctBe. OTHOLIEHHE O00BEMOB H  IUIOLIAACH
MTOBEPXHOCTEH MOIOOHBIX PUTYD.

Leuoicenusi 6 npocmpancmee: NApaeNbHbll  NePeHoc,  CUMMempus
OMHOCUMENLHO NJIOCKOCMU, YEeHMPANbHAA CUMMEMpPUs, N080POM OMHOCUMENTbHO
npSMOU.

lIpeobpaszosanue nooobus, comomemus. Pewenue 3a0au na niocxocmu c
UCNONIL308AHUEM CEPEOMEMPULECKUX MEMOOO08.

CrarucTuka v Teopusi BepOATHOCTEH, KOMOMHATOPUKA

Hcnonb3oBanue Tabauil U AMarpaMm JJisi IpeAcTaBiIeHUs TaHHBIX. Pemenue
3a/lad Ha TMPUMEHEHUE OMHUCATEIbHBIX XapaKTePUCTUK YHCIOBBIX HAOOPOB:
CpPeIHUX, HAWOOJIBIIETO M HAWMEHBIIEro 3HAYCHMS, pa3Mmaxa, JUCIEPCUH U
CTAHJAPTHOTO OTKJIOHECHUS. BhIUKMCIIEHHME 4YacTOT U BEPOSTHOCTEH COOBITHH.
BrruncieHne BEpOATHOCTEM B ONBITaX C PAaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU
ucxogamu. Hcmonp3oBaHne KOMOMHATOPUKH. BbIunciieHHe  BEpOATHOCTEH
HE3aBUCUMBIX coObITHH. Vcnonb3oBaHue (QOpPMYIIBI CIIOKEHUS BEPOSTHOCTEH,
nuarpamm Ditiepa, 1epeBa BeposiTHOCTEH, popmylibl bepHyuin.

Bepoamnocmuoe npocmpancmeo. Axcuomvi meopuu 6epoamHocmei.

YcnoBHast BeposATHOCTh. [IpaBwiio ymHOXKEHUs BeposTHOCTER. Popmyra
nojHou BepositHocTu. Dopmyna balieca.

JluckpeTHble Cciy4yailHble BEJIWYMHBI UM pacnpenencHus. CoBMECTHbIE
pacnpenenenusa. PacnpeneneHne CyMMbl M [IPOM3BEICHUS  HE3aBUCUMBIX
CIy4YaWHBIX BEJIWYMH. MaTeMaTH4YeCKO€ OXUJIAHUE W JUCHEPCHUS CIy4auHOU
BEJIMYMHBI. MareMaTu4eckoe OXUIAHUE U JUCHEPCUs CYMMBI CIIyYaWHBIX
BEJIMYMH.

III. TEMATHUYECKOE INTAHUPOBAHUE C YKA3ZAHUEM
KOJIMYECTBA YACOB, OTBOJUMBIX HA OCBOEHHE KAXJIO TEMBI
[Tpu peanuzanuu conepkanus 0011e00pa3oBaTEILHOTO MPEIMETa

«Marematukay B npenenax ocBoenus OITOII CITO na 6a3ze 0CHOBHOTO 0OIIIETO
oOpaszoBaHus ¢ MoJydeHueM cpeaHero oomiero oopazosanus (IIIICC3)
MaKcUMalibHasi Harpy3ka o0y4aromuxcsi cocTaBisieT 292 yacoB u3 Hux 162 yacos
nekuuu, ypoku, 104 4acoB NpakTUYECKUX 3aHATHI; BHEAY IUTOPHAS
camocTosiTeNnbHas pabora odyuaromuxcs 10 gacos.
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TemaTnueckuii nuiad u coaepkanue gucuumanabl Q.07 «MaTemMaTuKa»

HaunmenoBanue pasiesnoB u | Cogep:kanue matepuaia, JabopaTopHbie padoThbl H IPAKTHYECKHE 3aHATHS, CAMOCTOAITe/IbHAasI padoTa Oo0bem
TeM o0yuaromuxcst JacoB
1 2 3
Beenenue MaremaTka B HayKe, TEXHHKE, SKOHOMHKE, HH(POPMAIMOHHBIX TEXHOJOTHAX U IPaKTHYECKOU
BxonHoli KOHTpOJIbL neatenbHOCTH. llenn W 3amauu M3ydeHMs MaTeMaTHKUd B OPraHU3allusX CpelHero NpodecCHOHATbHOIO 2
o0Opa3oBaHusl.
Paznen 1. JleiicTBUTEIbHBIE YHCJIA
Tema 1.1.Pa3Burue nonsarus o Ienblie 1 panuoHanbHbIE yncia. JlelcTBUTENbHbIE Ynciia. KOMIIEKCHBIE YnCia. )
4ucie
Tema 1.2. [IpubmmxeHHble [TpuOmmxeHuss AEHCTBUTENBHBIX YUCEN KOHEUYHBIMU JIECATUYHBIMU  APOOSMHU.
BBIUMCIICHUS [MorpemHocTh MpUOIIKEHUS. AOCOIIOTHAS M OTHOCHTEIIBHAS TOTPEITHOCTH MTPUOTHKESHHSL.
I[TpaBuia neiicTBuii (croxeHue (BBIMUTAHUE), YMHOKEHHE, I€JIEHHE) C TPUOIMKEHHBIMU YHCIIAMH. 3
ITpakTHyecKkue 3aHATHS
JleticTBrs HaJT KOMIUICKCHBIMH YHCIIaMH B aliredpanmdeckoi hopme
JleficTBUSI HaJ1 KOMIUIEKCHBIMU YKCIIaMH B TPUTOHOMETpHYECKON (popme
CamocrosiTesbHasi pad0oTa: BHIIOIHEHHE JOMAIHUX 3aJaHuH 110 pazneny 1.
IIpumepHasi TeMaTHKA BHEAYIUTOPHOH CAaMOCTOATEIBLHOM padoThI: 2
HenpepsiBHbie 1pobu
ITpumeHeHne NpoLIEHTOB B SKOHOMUYECKUX PacueTax
Paznea 2.Kopuu, crenenu u jorapugmsi
Tema 2.1.Crenens ¢ Kopuu n crenenn. KopHu HaTypaJlbHOM CTENEHM U3 4YuCia U UX cBoWCTBA. CTENEHW € palMOHAIbHBIMU
JIEWCTBUTENILHBIM NTOKA3aTeNeM | MOKa3aTensiMM, uX cBoWcTBa. CTemeHu ¢ JeMcTBUTENbHBIMU TOKazaTensiMu. (CBoOMCTBa CTENEHU C 4
JEWCTBUTEIIbHBIM ITOKA3aTENIEM.
Tema 2.2. Jlorapudmel Jlorapudm. Jlorapudm umciaa. OCHOBHOE Jorapu(MHUYECKOE TOXKIECTBO. JlecsTnuHble W HaTypasbHbIE 4

norapudmel. [IpaBuna aevictBuii ¢ norapupmamu. Ilepexos kK HOBOMY OCHOBAHUIO.

IIpakTuyeckue 3aHATUH

[TpeobpazoBaHne CTETIEHHBIX BBIPAKCHUN

[TpeobpazoBanue palMoOHAIbHBIX BBIPAXKEHHUN

IIpeobpazoBaHre HPPAMOHATIHHBIX BBIPAKCHUN

JlorapudmMupoBaH#e 1 MOTEHIIMPOBAHHE

ITpeo6GpazoBaHue MOKa3aTENbHBIX U JOrapU(PMUUECKUX BBIPAKEHUH.

KontposnpsHas pabora Nel

ok [t | i [t | i |
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\ CamocrosiTejibHasi pa0d0Ta: BHINOJIHEHUE JOMAITHUX 3a/IaHUM 110 pa3aeny 2. 2
Pazneu 3. IIpsiMble U NJIOCKOCTH B NPOCTPAHCTBE
Tewma 3.1.I1apajieibHOCTE B [Ipenmer crepeomerpun. AKcUOMBI cTepeomeTpuu. HekoTopele cieacTBus W3 akcuoM. B3anmHoe
IIPOCTPAHCTBE pacIioyIo’KEHUE JBYX NPsAMBIX B IpocTpaHcTBe. [lapaiuiensHOCTH mpsMoM U IUIOCKOCTH. [lapaiuiensHOCTH 4
IJIOCKOCTEH.
Tema 3.2. [lepneHauKynsipHOCT, TpsMOM W IUIOCKOCTH. [leprienaukynssp W HakiuoHHad. Teopema 0O Tpex
[leprienAUKYISIpPHOCTD B NEPIEHANUKYISIpax. YTOJI MEXAY MPSIMOM U IUIOCKOCTBIO. JIByrpaHHBI Yros. Yrona MexXIy IUIOCKOCTSIMHU.
IPOCTPAHCTBE [lepneHMKYISAPHOCTD IBYX IJIOCKOCTEM.
['eomeTpuueckue mnpeoOpazoBaHUsl MPOCTPAHCTBA: MapaUIEIbHBIA MEPEHOC, CUMMETPHUS OTHOCUTEIBHO 4
IUIOCKOCTH.
[NapamnensHoe mpoektupoBanue. [lnomans opToroHanbHOM mpoekimu. M300pakeHrne MmpoCTpaHCTBEHHBIX
buryp.
ITpakTHyecKkue 3aHATHS
Pewenue 3aga4d no teme: «llapajienbHOCTh B IPOCTPAHCTBE» 1
Pemenne 3ana4 no teme: «llepneHauKyIIpHOCTD B TPOCTPAHCTBE» 1
Pemenue 3a1a4 1o teme: «Y1Iibl U PACCTOSHUS B IPOCTPAHCTBE 1
Pemenne 3aa4 1o reme «JIByrpaHHbIi yrom» 1
CamocrosiTe/ibHAsA padoTa: BBIIOIHEHUE IOMALTHUX 33JaHUH 110 pa3aeny 3.
IIpumepHasi TeMaTHKa BHEAYIUTOPHOI CaMOCTOATE/ILHOM PadoThI: 2
ITapajenbHOE TPOEKTUPOBAHUE
Paznes 4. KoopanHaTtel u BeKTOpHI
Tema 4.1. Meron koopaunat B | IIpsmoyronbpHas (iekapToBa) cucTeMa KOOpIMHAT B NpocTpaHcTBe. DopMyna paccTOSHHUS MEXKAY ABYMs 4
IIPOCTPAHCTBE TOYKaMH. Y PaBHEHUS NPSMOU U ITIOCKOCTH.
Tema 4.2.Bextopsl B Bekropsl. Monynb Bekropa. PaBeHcTBO BekTOpoB. Cllo)KEHHE BEKTOPOB. Y MHOKEHHME BEKTOpa Ha YHCIIO.
IPOCTPaHCTBE Pa3no)xeHne BekTOpa IO HANpaBICHWSM. YTON MEXAY AByMs Bekropamu. lIpoekuust BEeKTOpa Ha OCb.
Koopaunats! Bektopa. CkansipHoe npor3BezieHne BekTopoB. KomriuianapHabie BekTopsl. PasnoikeHne BekTopa 4

o TpEM HCKOMILUJIaHAPHBIM  BCKTOpaM. Hcnonn3oBanue KOOpAWMHAT W BCKTOPOB IIpU PCIICHUHN
MATCMATUUCCKUX U NPUKIIAAHBIX 3a/1a4.

IIpakTuyeckue 3aHATUH

CocraBiieHre ypaBHEHHs TPSIMOI

JlelicTBus HaJl BEKTOpaMHU

JlelicTBrs HaJT BEKTOpaMH B KOOPJIMHATAX

Pemenne HpOCTCfIH.IPIX 3a1a4 B KOOpAHWHAaTax

Pemenne maTeMaTHdecKux u MPUKIaJHbIX 3a1a4 C IOMOIIbIO BEKTOPOB U KOOPAWHAT

KontponbsHas pabora Ne2

[N (YU U [V U
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CamocrosiTesibHasi pad0oTa: BHINOJIHEHUE JOMAITHUX 3a/IaHui 110 pa3aeny 4.
IIpumepHasi TeMaTHKa BHeAyIUTOPHON CaMOCTOSATE/ILHONH padoThI:
BekTopHoe 3a1anue npsMbIX U TUIOCKOCTEN B IPOCTPAHCTBE
PacuerHo-rpaduueckas padora 1o Teme «YpaBHEHHE MPSIMOD)

Pasnen 5. OcHOBBI TPUTOHOMETPHUH

Tema5.1. Tpuronomerpuueckue
(YHKLIMH YHUCIIOBOTO apryMeHTa

Pannannas mepa yria. BpamarensHoe nBukenue. CHHYC, KOCUHYC, TAHT€HC U KOTaHIT€HC YKCIIa.

Tema 5.2. Tpuronomerprudeckue
hopmyIIbI

OCHOBHBIE TPUTOHOMETPUIECKHIE TOXKAECTBA, (GOpMYJIbI ITpuBeneHns. CHHYC, KOCHHYC U TAHT'€HC CYMMBI U
Pa3HOCTH JIBYX yriIoB. CHHYC M KOCHHYC JJBOMHOrO yria. @opMyiibl HonoBUHHOTO yria. [IpeoOpaszoBanus
CYMMBI TPUTOHOMETPUYECKUX (DYHKIMIA B IPOU3BE/ICHHUE U IPOU3BEACHHS B CyMMY. Bhipaxkenue
TPUTOHOMETPUYECKUX (DYHKIIMI uepe3 TaHI'€HC NOJIOBUHHOIO apryMeHTa.

Tema 5.3. Tpuronomerpruyeckue
ypaBHEHHS

IIpocreiimme TPUrOHOMETPUUYECKUE YpaBHEHUs. PelieHne TpUroHoMeTpu4ecKkrux ypaBHeHui. IIpocrelimme
TPUTOHOMETPUYECKHE HEPABEHCTBA. APKCUHYC, ApDKKOCHHYC, APKTAHI'€HC YHCJIA.

HpaKaneCKue 3aHATHUSA

Tpuronomerpuyeckue QyHKIMHU YIIIOB IOBOPOTA

3aBUCUMOCTh MCXKIY CHHYCOM, KOCMHYCOM U TAHI'CHCOM OAHOI'O U TOI'0 K€ YIJIa

DopMyIIbI CIIOKEHUS ApryMEHTOB. POpMYIIbl IPUBEACHNUS

[TpeoGpazoBanus MPOCTEHIINX TPUTOHOMETPUIECKUX BBIPAKEHUIL.

ITpeo6GpazoBaHusi CyMMbI TPUTOHOMETPUYECKUX (DYHKIIMHI B IPOW3BEACHUE U POU3BEACHHS B CYMMY.

Pemienrie mpocTeNIMX TPUTOHOMETPUYECKUX YPABHEHUH

Pemenue TPUTOHOMCTPHUICCKUX ypaBHeHI/Iﬁ

Pemenne npocTeNMx TPUrOHOMETPUYECKUX HEPABEHCTB

KonTponbHast pabora Ne3

NN NN NN —|—

CamocrosiTeibHAast pad0oTa: BBINOJIHEHUE JOMAIIHUX 3a/IaHUi 1O paszeny 5.
IIpumepHasi TeMaTHKA BHEAYIUTOPHOH CAaMOCTOATEIBLHOM PadoThI:
I'pacryeckoe perienne ypaBHEHH 1 HEPABEHCTB;

Pelienne TpUroHOMETpUYECKUX ypaBHEHUH Bujia asinx + beosx =c, rae ¢ # 0.

Paznen 6. DyHkumm, MX CBOMCTBA M rpaduku

Tema 6.1 Yucnosast GyHKIHS.
CriocoOsl 3a1auust GyHKIINY,
CBOICTBa

Oynakuun. O6nmacTh ONpefeneHus M MHOXKECTBO 3HA4YeHW; Tpaduk (yHKUUM, MOCTpOEHHE Ipa(UKoB
(bYHKIMH, 32TaHHBIX PA3TAYHBIMH CITIOCOOAMHU.

CaolicTBa (pyHKIIMHM: MOHOTOHHOCTb, YETHOCTh, HEUETHOCTh, OIPAHMUYEHHOCTb, IEPHOANYHOCTD. [IpoMexyTKku
BO3pacTaHWs W YObIBaHWs, HauOoJblIee W HAWMEHBIIeE 3HAYEHHs, TOYKH SKCTpeMyMma. | padmueckas
uHTepnperanus. [Ipumepsl GyHKIMOHAIBHBIX 3aBUCUMOCTEN B peaIbHBIX MPOLIEccax U sIBJICHUSX.

Ob6parnble (pynkuuu. OOnacTh onpeaenaeHuss U o0nacTh 3HayeHu oOpaTHoi ¢yHkuuu. ['paduk oOpaTHOI

byHKIMH.
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Apudmernyeckue oneparnu Haj GyHKIusaMy. CiioskHast GyHKIUS (KOMITO3UITHS).

Tema 6.2 [Ipenen hyHKITHN.
OcHOBHBIE CBOMCTBA MPEIEIIOB.

[TocnenoBarensHOocTH. CrIOCOOBI 3aaHKS U CBOIMCTBA YMCIIOBBIX TOcenoBarensHocTel. [lonsaTue o npenene
nocienoBaTensHOCcTH. CylecTBOBaHUE MPEIEIa MOHOTOHHOM OrpaHU4eHHO MOCIIEI0BATENbHOCTH.
CymMMupoBaHue TOCIIeI0BaTeNbHOCTEN. beckoHeYHO yOBIBarOIIas reOMeTpUYECKast IPOTPECCHs M €€ CyMMa.
[onsitue o HenpepsiBHOCTH QyHKIMH. [loHsTne o mpenene ¢ynkiuu B Touke. [loBenenue QyHkumii Ha
OECKOHEYHOCTH. ACHMIITOTBL

Tewma 6.3 [IpousBoanas

[IpousBoanas. [lonarue o npou3BoAHON PYHKIINH, €€ TeOMETpUUECKU U (pruzndeckuil cmbici. [IponsBoiHas
CTENEHHOM (YHKIMU ¢ HaTypaJIbHBIM IIOKa3aTeseM. Y paBHEHUE KacaTelbHOM K IpaduKy QyHKLIUH.
[IponsBoaHbIE CyMMBI, Pa3HOCTH, IPOM3BEACHNUS, YACTHOTO.

ITpakTHyecKkue 3aHATHS

Bbruncnenye npeaenos nocie10BaTeIbHOCTEN

Brruucnenue IIPCACIIOB. Bunapr HeOHpeHeHeHHOCTeﬁ U CITIOCOOBI HX PACKPLITUS

Brraucnenne npon3BOIHONM ¢ TOMOIIBIO ONPEAEIICHUS

ITpumenenue npasui audhepeHIMpoBaHus

CocraBieHne ypaBHEHHs KacaTelbHOM K rpaduKy GyHKIHUU

[IprMeHeHne npon3BOAHOM K pelIeH 0 (PU3NYECKUX 3a/1a4

KonTponbHast pabota Ne4

N (NN (N[N

Paznen 7. CreneHHble, N0OKa3aTebHble, JOrapu@muyecKue ¥ TPUroHOMeTpUYecKue (PYHKIUM

Tema 7.1. CreneHHas pyHKIMS

Crenennast QpyHkuus, ee coiictBa u rpaduk. BzaumHo oOpaTtHble (yHKIMH. PaBHOCHIIBHBIE ypaBHEHUS U
HepaBeHCTBa. VpparrioHaabHble ypaBHEeHHsI M HepaBeHCTBa. [Ipon3BoaHas creneHHoN QyHKIHH.

Tema 7.2. Iloka3zaTenpHas
byHKIMSA

[okazarenvHas ¢yHKIMsA, ee cBoiictBa U rpaduk. IlokasarenbHble ypaBHEHHS M HepaBeHCTBA. CHCTEMBI
NIOKa3aTeIbHbIX YpaBHEHNU 1 HepaBeHCTB. [Ipon3BoiHas mokazarebHON (PYHKIHMH.

Tema 7.3. Jlorapudmuueckas
byHKIMSA

Jlorapudmuueckass ¢yHKIMsA, ee cBoiictBa W Tpaduk. Jlorapudmuueckue ypaBHEHUs U HEpPaBEHCTBA.
[TpousBoaHas norapudmudeckoil GQyHKIUH.

Tema 7.4. Tpuronomerpruyeckue
byHKIIH

OO6nacth omnpeneneHnii 1 MHOXECTBO 3HAYEHUN TPUTOHOMETPUYECKUX (QYHKIMH. YeTHOCTh, HEYETHOCTh,
NEepUOANYHOCTh TPUTrOHOMeTpuuecKkuX ¢yHKimii. CBolicTBa (QyHKUMI y =cosx, y =sinxH UX Tpaduku.

CaotictBa pyHkMM y =1g X U e€ rpaduk. OOpaTHbIC TPUTOHOMETPUIECKUE (QYHKIIHH.

Hpeo6pa303aHI/I;1 T pa(l)I/IKOB. HapaHHCHLHLIﬁ MEPEHOC, CHUMMCTPHUA OTHOCUTCIIBHO ocen KOOpAUHAT U
CUMMCTPpH OTHOCUTCIIBHO Ha4dalla KOOpAWHAT, CUMMETPUA OTHOCHUTCIIBHO prIMOﬁ Y = X, paCTsDKCHUC U
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CKaThe BIIOJIb OCE KOOPIMHAT.
[Tpon3BOIHBIE TPUTOHOMETPUYECKUX (DYHKITHH.

IIpakTnyeckune 3ausTHS

Perienue uppaioHaabHbIX ypaBHEHUI

Penienrie npocTenmx uppalnvoHaIbHBIX HEPABEHCTB

Pemmenne n1poOHO-palimoHaIbHBIX YpaBHEHUN

ITocTpoenue rpaiKoB CTEMEHHBIX U IMOKA3aTeIbHBIX (DYHKIUT

Penenune nokazarenbHbIX ypaBHEHUN

Pemenne nokazaTeabHBIX HCPABCHCTB

Penrenue cucrem moka3zaTeIbHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB

[locTpoenue rpagukoB JlorapupmMuyeckrux QyHKIUN

Pemienvie torapumMuyeckux ypaBHEHUI

Pemenune norapudmuyueckux HEPaBEHCTB U UX CUCTEM

Kontponphas padora Ne5

[ N e e e e e e e e

Pasnen 8. MHororpanuukmn

Tewma 8.1.IIpu3ma

[lonsTre MHOrOrpanHuka. Bepimnsl, pedpa, rpann MHOrorpaHiuka. Pazseprka. MHOrorpaHHbi€ YIJibl.
Beimyxiieie MHOrorpanHuku. Teopema Diinepa.

[Tpusma. [psimas u Hakmonnas npusMma. [Ipasusnas npusma. [apamenenunen. Kyo. Cummerpuu B kyOe, B
napasuiesnenunese, B npusMe. CeueHust Ky0a, IPU3MBI

Tewma 8.2.ITupamua

[Mupamuna. [paBunbHast nupamuaa. Y ceuenHas nupamuaa. Terpasap. Cummerpuu B nupamuie. CedeHust
IUPaMUJIbL.

Tema 8.3.IIpaBusbHble
MHOT'OIPaHHUKHU

[IpencraBnenue o NpaBUIILHBIX MHOTOTPaHHUKAX (TETpadIp, KyO, OKTa’p, TOJAEKadAp U UKOCAP).

HpaKaneCKue 3aHATUSA

Pemmenne 3aJa4 Ha HAaXOXKIACHUEC DJICMCHTOB ITPU3MbI

HOCTpOCHI/IC CCUYCHUSI ITPU3MBI

Pemenue 3aJla4 Ha HAXOKACHW SJICMCHTOB ITUPaMU /bl

[IpaBuibHas nupaMuia

ITocTpoenue ceueHnit MupaMuIbl

[t |t [ |

Paznen 9.Tesia 1 NOBEPXHOCTH BpAaLLCHHUS

Tema 9.1.Humunap

[Monsitne mumHapa. OCHOBaHME, BbICOTa, OOKOBAsk IOBEPXHOCTh, 00pa3yromasi, pa3Beprka. OceBble ceueHUs
Y CE€YEHMsI TapaJUIEbHbIE OCHOBAHHIO.

Tema 9.2. Konyc

Ilonstue KOHYCa. OCHOBaHI/IC, BBICOTA, OoKkoBast MMOBCPXHOCTD, o6pasy10ma51, pa3BCpTKa. OceBble ceueHUS U

CEeUeHHs MapasuieNIbHble OCHOBAHUIO. DJUTUIIC, rurnepOoa, mapadosia Kak cCe4eHus: KoHyca. Y Ce4eHHbII KOHYC.

L[I/IJII/IHI[pI/IqCCKI/IC 1 KOHHYCCKHC ITOBECPXHOCTH
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Tewma 9.3. lap u chepa

Cdepa u mrap. Ypasuenue chepsl. B3anmuoe pacnonoxkenue chepsl v miockoctd. KacarenbHas mimockocTh K
cepe. [lnomans chepsr.
Cdepa, BiucanHasi B MHOTOrpaHHHUK, cpepa, onrcaHHasi OKOJIO MHOTOTPaHHHKA.

HpaKaneCKne 3aHATHSA

Pemenue 3aJla4 Ha HaXOXXACHUEC DJICMCHTOB UWJIMHPpA

Pemenne 3aga4u Ha HaX0XKICHHUE SJICMEHTOB KOHYCa

Pemenue 3aJla4 Ha HaXOXXACHUE DJICMCHTOB 1Iapa 1 C(bepbl

CocraBiieHre ypaBHEHHS Cepbl

KontponbHas pabora Ne6

DN (D= = | =

Pazaen 10. Hauana MaTeMaTHYecKoro aHajimsa

Tema 10.1. TuddepennmansHoe
UCYHCIICHHE U €T0 TIPHIIOKCHUSI

[TpumMeHeHne MPOM3BOHON K HCCIIEIOBAHUIO (QYHKIUA U MOCTpoeHUIo TpadukoB. [Ipon3BoaHbe 00paTHOM
GyHKIMY ¥ KoMmo3uimu GyHkiwH. [Tpumepbl UCob30BaHuUs TIPOU3BOIHON JUIsl HAXOXKIICHUS HAMTYYIIIETrO
pelicHusT B TPUKIAAHBIX 3a/adax. BTopas mpou3BomHAs, €€ TeOMETPUYCCKUH M (DU3UUICCKUH CMBICI.
HaxoxxieHre CKopoCTH JIijIst TIporiecca, 3aJaHHOro (JopMyJIoit 1 rpauKoM.

Tema 10.2. UnTerpaisHoe
MCUHCIICHUE U €TO MPUIIOKEHHUS

[TepBooOpa3nas u uHTErpan. HeonpenaeneHHbIid HHTErpa, ero cBoiicrea. Tabnuia naTerpanos. [IpuMeneHne
OIIPENEIICHHOIO MHTErpaia IJIs HaXOXKICHUA IUIOLAanu KpuBosimHeWHOW Tpaneuuu. @opmyna HeroToHa—
Jletibnnna. IIpumepsl mpuMeHeHHs1 UHTErpana B ¢u3uke u reomerpun. Ilpocreiimme muddepenHumansabie
YPaBHEHUSL.

HpaKaneCKue 3aHATUSA

HccnenoBanue GyHKIMU U TOCTPOEHHUE ee rpaduka

Haxoxnenue HanOOJIBIIIETO U HAUMEHBIIIETO 3HAUCHUH (I)YHKLII/II/I

Brruucnenne nepBooOpa3HbIX QyHKINN

Brrancnenue OIIPCACIICHHOIO MHTCI'paJia

IIpuMenenue nHTErpasna sl BBIYMCICHUS TUIOMAACH

KonTponbHas padora Ne7

[ AR\SRECN L O RE SR )

Pazgen 11. U3Mepenust B reomeTpuu

Tema 11.1.I1orsTHE 0OOBEMA.

O0beM u ero n3Mepenue. MaTterpanbHas opmyna o0bema.

Tema 11.2 O0beM U IWIOMIAAE
MTOBEPXHOCTH TIPU3MBI "u
UITUH]IPA

®opmynbl 00beMa Ky0a, MPSMOYTOJBHOTO MapajuleNenunesa, MPU3Mbl, HWIMHApA. POpMysbl IIIOMAIN
ITOBEPXHOCTEMN.

Tema 11.3 O0peM u IWIOLIALE
MOBEPXHOCTH  THUPAMHIBI U
KOHYyCa

Dopmynel 00beMa MUpamMuIbl U KOHyca. DopMyITbl 0N TOBEPXHOCTEH.

Tema 11.4. O6bem mapa u
TIoMmabL chepbl

®Dopmynel 00beMa I1apa U iomaan cepsl.
[TomoOue ten. OTHONMIEHNS TUTONIAIeH TTOBEPXHOCTEN U 00HEMOB MOAOOHBIX TEIL.
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IIpakTnyeckue 3auTHSA

Boruncnenne oobeMa u 1Iom1a/1eil MOBEpXHOCTEH MPU3MBI U IMIIMHAPA 4
Brrancienre oobeMa 1 TUI0IIa ek MOBEPXHOCTEH MUPaMHJIbI 1 KOHYCa 4
Boruncnenne oObeMa U IIIOMIAAM TOBEPXHOCTH I1apa 2
Pasnen 12. KomOnHaTopuka, CTATHCTUKA U TEOPHUS BEPOSITHOCTEH
Tema 12.1 DnemMeHTHI OcCHOBHBIC TIOHSATHSI KOMOMHATOPHKH. 3a7a4d Ha IMOJCYET YMCIIa pa3MEIICHHI, MTePeCTaHOBOK, COYETAHUH.
KOMOMHATOPUKH Pemenne 3amau nHa mepebop BapmantoB. dopmyna OuHomMa HeiotoHa. CBoOWCTBa OMHOMHHAIBHBIX 5
koddurrenton. Tpeyrompauk [lackans.
Tema 12.2 DnemeHTsI TEOpUU CoObITHe, BEpOSITHOCTH COOBITHS, CIOKEHHWE M YMHOXEHHE BepostHocTeil. [loHstne O He3aBUCHMOCTH
BEPOSITHOCTEN coObITui. JluckpeTHas ciyyaifHas BENUYMHA, 3aKOH €€ pachpeneneHus. UucIoBble XapaKTePUCTHKH 6
JWICKPETHOM city4aiiHOM BennuuHbl. [loHsATHE 0 3aKOHE OOIBIINX YHCEL.
Tema 12.3 DnemeHTsI [IpencraBnenue naHHBIX (TaOIMIBI, TUArpaMMbl, TpadyKu), FeHepalbHasi COBOKYITHOCTh, BEIOOPKA, Cpe/iHEe
MaTeMaTU4YEeCKON CTaTUCTUKU apudmerndeckoe, Mmenuana. [lonarue o 3a1a4ax MaTeMaTUYECKONW CTATUCTHUKH. 6
Penienrie npakTuyeckux 3a7ay ¢ NPUMEHEHUEM BEPOSTHOCTHBIX METO/IOB
IIpakTuyeckne 3aHATUS
Pemienvie 3a1a4 Ha OACYET YKCIIa pa3MEeHU, COYeTaHU !, IEPECTAaHOBOK 4
Onepanyu Haj coObrTrssMu. OnpeielieHre BEPOSITHOCTH COOBITHS 4
HaxoxieHre 4ncioBbIX XapakTepUCTUK AUCKPETHOMN CITydaitHOIN BETMYUHBI 4
IlocTpoeHne moauroHa 4acToT ¥ TUCTOrpamMMBbl 10 IAHHBIM pacpeesICHUSIM 2
Kouncyabranus 4
IIpomexxyTounas arrecranus 1-2 cemecTp 3K3aMeH 12
HUTOIO: 292
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IV. MTHOOPMAIIMOHHOE OBECIIEYEHUE JWCIHUIIJINHBI, KYPCA
OcHoBHas JuTEpaTypa

1. AnreGpa u Havyana mMaTematndeckoro aHanmza. 10—11 kmaccsl : yueOHHUK
U1t 001IIeo0pazoBaTenbHbIX opranu3anuii [["pud Munnpocsemnienus PO] / 1. A.
AmumoB, FO. M. Komsrun, M. B. TkaueBa u gap.]. - 8-¢ u3a. - Mocksa :
[Tpoceemenne, 2020. - 463 c. : puc., Tabn. - (Maremaruka: anredpa ¥ Hadaiga
MaTeMaTUYeCKoro aHaiamsa, reomerpusi). - (ba3oBblii W yriyOJeHHBIM YpPOBHH.-
TeKCT : HemoCPEeICTBEHHBIN.

2. A6aynnuna, K. P. Maremaruka: yueonuk nis CI1O / K. P. A6aynnuna, P.
I'. MyxamerauHoBa. — CapatoB : [IpodoOpazoBanne, 2021. — 288 c¢. — ISBN
978-5-4488-0941-5. — TekcT : BAEKTPOHHBIA // DIEKTPOHHO-OMONIHOTEYHAs
cucrtema [PR BOOKS : [caiiT]. — URL: https://www.iprbookshop.ru/99917.html

JlonoJHUTeIbHAS JIUTEpPaTypa:

1. byry3oB, Banentun ®enoposuu. ['eomerpusi. 10—11 kiacchl : yuyeOHUK
11 o01eoOpazoBaTebHbIX opranu3anuid [['pud Munnpocsemienus PD] / B. ®.
byrty3os, B. B. IIpaconos ; nox pen. B. A. CagoBauuero. - 7-¢ u3n. - Mocksa :
[Ipocsemenue, 2021. - 271, [1] c. : uin. - (MI'Y — mkone). - (MaTtemartuka: anredpa
Y Hayaja MaTeMaTU4YecKOro aHanusa, reomerpusi). - (ba3oBblil U yriyOieHHBIN
ypOBHHU). - TEeKCT : HEMOCPECTBEHHBIM

HNuTepHer pecypcesl
o ®DenepanpHbiii moptan «Poccuiickoe odpasoBanrue» www.edu.ru
o Poccuiickuii 06meo6pazoBaTenbHbIi moptan www.school.edu.ru

o [lopran undopmanmonnoit noaaepxku EI'D www.ege.edu.ru

o EcTtecTBeHHOHayuYHBII 00pa30BaTEIbHBIN MOPTAT WwWw.en.edu.ru

o Ilopran  «MH(pOPMAIMOHHO-KOMMYHHKAIIMOHHBIE  TEXHOJOTHH B
obpazoBanumn» www.ict.edu.ru

o Poccuiickuii mopTan oTKpeITOro oopazoBanust www.openet.edu.ru

o DenmepalbHBI  IEHTP AJICGKTPOHHBIX  00pPA30BATEIBHBIX  PECYPCOB
http://fcior.edu.ru
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KOHTPOJIb U OHUEHKA PE3VYJIbTATOB OCBOEHUA JUCLIUIIIIMHBI

PesynbraTel 00y4yeHus

Kpurepuu onenku

Mertonnl olieHKHN

JINUHOCTHBIE

pe3yJIbTaThbl:

- OpUEHTAIUS 00YJArOIITUXCS
Ha JOCTHIKEHHUE JTUIHOTO
CYACThS, PEATU3ALINIO
MO3UTHBHBIX KM3HEHHBIX
MIEPCIICKTHB,
MHHMI[UATUBHOCTD,
KpEaTUBHOCTh, TOTOBHOCTh U
CIOCOOHOCTH K INYHOCTHOMY
CaMOOTIPE/ICIICHUIO,
CIIOCOOHOCTH CTAaBUTH LIENTH U
CTPOUTD KU3HEHHBIC IJIaHBI;
TOTOBHOCTE M CIIOCOOHOCTH
o0ecneyuTh cebe U CBOUM
0JIN3KUM JOCTOWHYIO )KU3Hb B
MPOLECCE CAMOCTOSITENBHOM,
TBOPYECKOM U OTBETCTBEHHOMU
JeITEIIbHOCTH;

- TOTOBHOCTh U CIOCOOHOCTD
o0yJaromuxcs K
OTCTAWBAHUIO JIMYHOTO
JIOCTOMHCTBA, COOCTBEHHOTO
MHEHWS,

- TOTOBHOCTh U CIOCOOHOCTE
00yJaromuxcst K
CaMOpPa3BUTHIO U
CaMOBOCITUTAaHHIO B
COOTBETCTBUH C
00111eYeIOBEYCCKUMHU
LIEHHOCTSMH U HJIeaIaMH1
Ipa)XAaHCKOro 00IIeCTBa.

- HPAaBCTBEHHOE CO3HAHUE H
MTOBEJIEHHE HA OCHOBE
YCBOCHHUS 00IIEYEeTTOBEUYECKIX
[IEHHOCTEH, TOJIEPaHTHOTO
CO3HaAHUS M MOBEIACHUS B
MOJIUKYJIBTYPHOM MUDE,
TOTOBHOCTH M CITOCOOHOCTH
BECTH JINAJIOT C IPYTHMH
JIFOIBMU, JOCTUTaTh B HEM
B3aMMOIIOHMMAaHHUS, HAXOIUTh

OK 01. Bribupatp
CIOCOOBI peleHus 3aaad
npodecCuoHaTbHON
JESATeTLHOCTH
PUMEHUTEITHHO K
Pa3ITUYHBIM KOHTEKCTAM;

OK 02.
Hcnonp3oBaTh
COBPEMCHHBIC  CpEJICTBA
MOWCKa,  aHaIM3a |
WHTEPIPETAINH
uHdopMaIuu U
nH(pOpMAIMOHHbBIE
TEXHOJIOTHH TUTST
BBITIOJIHCHUS 3a/1a4y
npodecCUOHATILHON
NeATEeTLHOCTH,

I1K

Ocy11ecTBISATh

4.2.

OpraHu3alMOHHO-
METOJINYECKOE
COIIPOBOXICHUE
KOHKYpPCOB
po¢heCCUOHAIBHOTO
MacTepCTBa, OJUMIIHA] H
WHBIX MEpONPUATHUH,
HaIpaBJICHHBIX Ha
JIEMOHCTPALIHIO
pe3yJbTaToB,
JIOCTUTHYTBIX
oOy4JarommumMucs

nporpammam

1o
CPEIHETO
po¢heCCUOHAIBHOTO
oOpa3oBaHUs.

YCTHBIN ONpOC
TECT

[IPAaKTUYECKUE
3a1aHus
IIpe3eHTaluN
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o0IIMe ey U COTPYAHNYATh
JUTSL UX TOCTYKCHUS,

- IPUHATHE TYMaHUCTUICCKIX
IIEHHOCTEH, OCO3HAHHOE,
YBa)XXUTEIHbHOE U
no0poxenaTenbHoe
OTHOUICHHE K JIPYTOMY
YeJI0BEKY, €r0 MHEHHUIO,
MHUPOBO33PEHHUIO.

- MUPOBO33pEHHUE,
COOTBETCTBYIOIIEE
COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH, 3HAUUMOCTH
HAyKH, FTOTOBHOCTh K HAy4YHO-
TEXHUYECKOMY TBOPYECTBY,
BJIaJICHUE JOCTOBEPHOI
uH(popMalei o nepe1oBbIX
JTOCTHIKEHUSX U OTKPBITHSIX
MHUPOBOU U OTEYECTBEHHOMN
HAaYKH, 3aMHTEPECOBAHHOCTD B
Hay4YHBIX 3HAHUAX 00
YCTPOMCTBE MUpA U
00I111eCTBA;

- TOTOBHOCTb U CLIOCOOHOCTH K
00pa3oBaHUIO, B TOM YHCIIE
caMmo00pa30BaHUIO, Ha
MPOTSKEHUH BCEU KU3HU,
CO3HATEJIEHOE OTHOIIECHHE K
HENpephIBHOMY 00pa30BaHUIO
KaK YCJIOBHIO YCTIEUTHOMN
npodeccuoHaNBLHON U
0O0I11eCTBEHHOH /1€ TENbHOCTH.

MeranpeameTHble
pe3yabTaThl
-  YMCHHEC CaAMOCTOSATCIILEHO
ONpCaAcCIIATh Jagsaaese
JACATCIIBHOCTH MW COCTaBJIATH
IIJIaHBbI ACATCIIBHOCTH,
CaMOCTOATCIIbHO
OCYILIECTBJIATH,
KOHTPOJHUPOBATH n
KOPPEKTUPOBATh

JIeATEIbHOCTh; HCIOJIb30BaTh
BCE€ BO3MOXHBIE PECYPCHI IS
JOCTHOKEHHUSI  MOCTaBJIEHHBIX
nened U peanu3aluy IJIaHOB
JIESATEIbHOCTH; BEIOMPATH
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yCHEIIHbIE  CTpaTerud B
Pa3IMYHBIX CUTYAIUsX;

- YMEHHE MPOTYKTUBHO
o01aTees u
B3aMMO/JICHICTBOBATH B
MPOLECCE COBMECTHOM
NEeSITeIbHOCTH, YYUTHIBATD
MO3UIUH JIPYTHX YYACTHUKOB
JeATEeILHOCTH, 3P PEKTUBHO
pazpemiaTb KOHQIUKTHI;

- BJIQJICHHC HaBBIKAMU
MO3HABATEIILHOM, y4eOHO-
UCCIIEIOBATEIIBCKOM u
MPOEKTHOMN eI TEIIbHOCTH,
HaBBIKAMU paspernieHus
npodJieM;  CIOCOOHOCTh U
TOTOBHOCTH K
CaMOCTOSITCILHOMY ~ TIOUCKY
METO/IOB pelIeHus
NPAaKTUYCCKUX 3ajad,
NPUMEHCHHUIO Pa3IMYIHbIX
METOJIOB TIO3HAHUS;

- TOTOBHOCTb U CIIOCOOHOCTbD K

CaMOCTOATEIIbHON
nH(pOpMaIIMOHHO-
M03HABATEJIbHOMN
JACATCIIbPHOCTH, BKJITOYast
YMCHHUEC OPUCHTHPOBATHCA B
Pa3INYHBIX UCTOYHHUKAX
UHpOpMaLIUU, KPUTHUECKU
OLICHUBATh U
HHTEPIPETUPOBATH
HH(pOpPMaLIKIO, TOJTY4aeMYIO
N3 pa3JIMYHbIX UCTOYHHUKOB.
IIpeamMeTHbIe
pe3yabTaThl:

- ¢c(OpMUPOBAHHOCTH
MPEICTABICHUM O
MAaTEMaTHUKE KAK YaCTH
MHPOBOM KYJIBTYPBI U O
MECTE MATEMATUKH B
COBPEMEHHOU
UMBWIN3ALHH, O
crioco0ax onmucaHus Ha
MaTEMaTUYECKOM S3bIKE
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SABJICHUN PEATLHOTO MHUpPA
- cOPMUPOBAHHOCTD
MPEACTABICHUN O
MAaTEMATHYECKUX
MOHATHUSAX KaK O
BaKHEHIIINX
MAaTEMATHYECKUX
MOJENSX, MO3BOISIOIINX
ONUCHIBATh U U3y4YaTh
pa3HbI€ MPOLIECCHI U
SBJICHUS; IOHUMaHUE
BO3MOYKHOCTH
AKCUOMATHUYECKOTO
MTOCTPOCHUS
MaTEMaTUYECKUX TEOPUI;
- BJQJICHUE METOJIaMHU
JI0Ka3aTeNbCTB U
AJITOPUTMOB PELICHUS;
YMEHUE UX MPUMEHSITD,
MIPOBOJIUTH
JIOKAa3aTeIbHbIC
pacCykJI€HUs B X0JI€
peLIeHUs 3a1a4;

- BJIQJICHUE
CTaHIAPTHBIMU
MpUEMaMH PEIICHUS
palMOHABHBIX U
MppalOHATbHBIX,
MMOKAa3aTEIbHBIX,
CTEIICHHBIX,
TPUTOHOMETPUYECKUX
YPaBHEHUI U HEPABEHCTB,
UX CHUCTEM;
MCMOJIb30BaHNUE TOTOBBIX
KOMITBIOTEPHBIX
MporpamMm, B TOM YHUCIIE
IS TIOUCKA IYyTH
PELICHUS U WLTFOCTPALNU
pELICHUs] ypPaBHEHUN U
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HEPaBEHCTB;

- c(opMHUPOBAHHOCTD
MpeICTaBICHU 00
OCHOBHBIX MOHATHSIX,
UIesX U METOJax
MaTEeMaTU4eCKOro
aHaIn3a;

- BJIaJICHUE OCHOBHBIMU
MOHSATHUSIMU O TIOCKUX U
MPOCTPAHCTBEHHBIX
r€OMETPUUYECKUX
burypax, UX OCHOBHBIX
CBOMCTBAX;
c(hOpMUPOBAHHOCTD
YMEHUS Paclo3HaBATh HA
4epTekax, MOJEIAX U B
peaIbHOM MHpE
reoMeTpuyecKue QUrypsbl;
NPUMEHEHUE U3YUEHHBIX
CBOMCTB F'€OMETPUUYECKUX
buryp u popmyn s
peLIeHMs
reOMETPUYECKUX 3a]a4 U
3aJ1a4 C MPAaKTUYECKUM
COJIepKaHUEM;

- ¢c(OpMUPOBAHHOCTH
MPEICTABICHUM O
MpoLeccax U SIBJICHUSX,
UMEIOIIHX
BEPOSITHOCTHBIN
XapakTep, 0
CTaTUCTUYECKUX
3aKOHOMEPHOCTSIX B
peaabHOM MHpe, 00
OCHOBHBIX MOHATHSIX
DJIEMEHTAPHOM TEOPUHU
BEPOSATHOCTEW; YMEHUN
HaXOJUTh U OLICHUBATh
BEPOSITHOCTH
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HACTYIUJICHUS COOBITHIA B
MPOCTEUIINX
MPAKTUYECKUX CUTYAIHSIX
¥ OCHOBHBIE
XapaKTEPUCTUKU
CIIyYalHBIX BEJINYMH;

- BJIaJICHNE HABBIKAMH
UCITI0JIb30BAHUS TOTOBBIX
KOMITbIOTEPHBIX
porpamMm Mpu perIeHUH
3aj1ay;

- s CclenblX U
CIa00BUISIITUX
oOyyJarommxcsi:

OBJIaJICHUE MpaBUIaAMU
3alCH  MaTeMaTHYEeCKUX
dbopMyn U crenUaTbHbBIX
3HAKOB penbedHo-
TOYEUHOUN CUCTEMBI
o0o3nauenuit JI. bpaiins;

OBJIaJICHUE TaKTUJIHHO-
ocsI3aTeIbHBIM CIIOCOOOM
oOcea0BaHus U
BOCIIPHATHSL  pebe(hHBIX
M300paKEeHUI
MPEAMETOB, KOHTYPHBIX
M300paKEeHUI
reOMETPUYECKUX PUTYp U
ApYroe;

HaJIN4ue yMEHUs
BBITIOJTHATH
r€OMETPUYECKUE
MIOCTPOCHUSI C MOMOIIBIO
OUPKYJIE W JIMHEWKH,

YUTATh penbedHbIe
rpauKkyd  AIEeMEHTapHBIX
byHKIUH Ha
KOOpJAWHATHOU
IJIOCKOCTH,  TPUMCHSTH
CTIeIIMaIbHbIC
MIPUCIIOCOOJICHUS IS

penbeHOTO  YepUEeHUS
("Hpadrcmen",
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"[lIxonpHUK");
OBIIQJICHHE OCHOBHBIM

(GyHKIIMOHATIOM
IPOTPaMMBI
HEBU3YaJIbHOTO JOCTYTIA K
uHbOpMaIlMU Ha SKpaHe
NIEPCOHATBHOTO
KOMIIBIOTEPA, YMEHHE
UCTIOJIb30BaTh
NIEPCOHAIIbHBIC
TU(DIOTEXHIUECKUE
CpencTBa
MH(OPMAIMOHHO-
KOMMYHHKAITHOHHOTO
JIOCTyTIa CIETBIMU
00yJaroImMUMHCSH;

- *nus o0ydyaroluxcsi ¢
HapyIIEHUSIMH  OMOPHO-
JIBUTATEJILHOTO armapara:
OBJIaJICHUE
CHeIUaTbHBIMA
KOMITBIOTEPHBIMA
CpeacTBaMu
MIPE/ICTABIICHUS U aHATTN3a
JTAHHBIX u yMEHUE
UCTIOJIb30BATh
MEPCOHANILHBIE CPENICTBa
noctyna C y4eTOM
JIBUTATEJIHHBIX,
pedeBUraTeIbHbIX u
CEHCOPHBIX HApyUICHU;
HAJIMYUE YMEHUS

UCITIOJIb30BaTh
NEPCOHAIbHBIE CPEICTBA
JOCTYTIA.
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