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I. HOACHUTEJBHASA 3AIITMCKA

[Iporpamma  oOmieoOpa3oBaTeNbHOM  JUCHUIUIMHBL  «MaTtemaTuka»
npelHa3HayeHa i M3Yy4YeHHs] MaTeMaTUKU B Mpeenax OCBOEHUS OCHOBHOM
npodeccuonansHoi obOpazoBatensHoil mporpammel CITO (OITOIT CIIO) na 6a3ze
OCHOBHOTO 00111ero 00pa30BaHUs MPH MOATOTOBKE CIIEIUAINCTOB CPEAHETO 3BEHA
(ITIICC3) Texnonornyeckoro npoduis.

[Iporpamma pazpaborana B coorBeTcTBUU ¢ TpeboBanusamu OI'OC cpeqnero
oO1rero o0pa3oBaHusi, YTBEPKICHHOTO MpUKa3zoM MuHHCTEpCTBa 00pa3oBaHUs U
Hayku Poccuiickoit @enepanuu ot 17 mas 2012 roga Ne 413, npeabsBasemMbIX K
CTPYKTYpE, COACPKAHUIO U IUIAHUPYEMBIM pe3yJbTaTaM OCBOCHHS TpeaMeTa
«Maremarrka» € y4eToM NPHUMEPHONM OCHOBHOM 00Opa3oBaTEIbHOW MPOrpamMMBI
cpeaHero oOiero oo6pazoBanus (ogoOpeHa pemieHueM ¢deaepaIbHOro yueOHO-
METOJUYECKOTO O0BEAUHEHHUSI MO0 00IIeMy 00Opa30BaHUIO, MIPOTOKOJ OT 28 HIOHS
2016 1. Ne 2/16-3).

HucrunnHa «MareMaTrkay BXOJUT B COCTaB 00513aTEIbHOM MPeIMETHOM
obnactu «Maremaruka u uHpopmarrkay GI'OC cpennero odiero oopa3oBaHus,
sBinsiercst cocraBHoM yacThio [ITICC3. Maremartuka nsydaercst Ha 6a30BOM YpOBHE
C ydyeToM TpeOOBaHMM TyMaHUTapHOro mnpoduias TPOoPEecCHOHATBLHOTO
oOpa3zoBaHus.

N3yuenue aucuuminabl «MaTemaTuka» J0KHO 00€CTIeUnTh:

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

. c(OpPMHUPOBAHHOCTb JIOTUYECKOTO, AITOPUTMHYECKOTO u
MaTeMaTUYECKOTO MBIILJICHUS;

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

. c(OPMUPOBAHHOCTh TPEJCTABICHUA O MaTeMAaTUKE KakK YacTh
OOLIEYEIOBEYECKON KYJIbTYPhl, YHUBEPCAIbHOM SA3BIKE HAYKH, I[O3BOJIAIOIIEM
OMUCHIBATh U U3yYaTh PEAIbHBIC MPOLECCHI U SBJICHUSI.

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

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

B paznene mporpammel «CopepaHue AMCLHMIUIMHBD)Y KYPCHUBOM BBIJIETIEH
MaTepua, KOTOPbIM MPU U3yYEHUHU MaTEMAaTUKN KOHTPOIIO HE TIOJJIEHKHUT.
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I. PE3VIJIbTATBI OCBOEHMA JUCHUITJIMHBI

JIuunoctHblie pe3yabTarthl (Tabmuma 1)

Taomumna 1.

A;

OpucHTalIuA 06yqa101unx051 Ha AOCTHXKCHUC JIMYHOTO CUACTBA, pCAIM3alli0 MO3UTHBHBIX
JKU3HCHHBIX IICPCIICKTHB, MHUIUATUBHOCTL, KPCATUBHOCTLb, T'OTOBHOCTb H CIIOCOOHOCTBL K
JIMYHOCTHOMY CaMOOIIPEACIICHUIO, CIIOCOOHOCTb CTaBHTh oejm u CTPpOUTH KHU3HCHHBIC
IIJIaHBI,

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

TFOTOBHOCTh W CIIOCOOHOCTh OOYYAMOIIMXCSA 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.

HpPAaBCTBCHHOC CO3HAHUC W TIOBEACHHUEC 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, TOTOBHOCTh K HAyYHO-TEXHHYECKOMY TBOPYECTBY, BIAJACHHUE JOCTOBEPHOU
uHpopMaLrell O MepeloBbIX JOCTIDKEHUSX U OTKPBITUSAX MHUPOBOM M OTEUYECTBEHHOMH
HayKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHMUIX 00 yCTPOWCTBE MUpa U OOIIECTBA;

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

MeTtanpeaMeTHble pe3yJbTaThl
MeranpeaMeTHbIe pe3yabTaThl, BKJIIOUAIOT OCBOEHHBIE 00yJaIOIINMUCS

MeKIIpe/IMETHbIE TIOHSITUS U yYHUBepPCAaJbHbIE JeUCTBUA (perysisATUBHBIE,
To3HaBaTeJIbHbIe, KOMMYHUKATUBHBIE). Tabmuiia 2.

Tabnuua 2.
M PeryifiTHBHBIE YHHBEpPCAJIbHbIE 1€l CTBUSA
YMEHHE CAMOCTOSITEIBHO ONPENEIATh LN OOyuaromuiicss HAYYHTCH:
JEATEIbHOCTH M COCTAaBIATH  IUIAHBI | - CAMOCTOSATEIBHO OINPENENATh LENH, 3a4aBaTh
JIeATEIbHOCTH; CaMOCTOATENIBHO | MApaMETPhl M KPUTEPUH, 10 KOTOPBIM MOKHO
OCYIIECTBIIATS, KOHTPOJIMPOBATh U | OIPEACIINUTD, YTO LIEJIb 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 JeSITeIbHOCTH; | Ha COOOPaKEHUSX 3TUKU M MOPAJIH;

BbIOMpaTh  YCHEIIHbIE  CTpaTeruud B | - CTaBUTh U (POpPMyYNIHpOBaTh COOCTBEHHbIE 3a7aull B
Pa3INYHBIX CUTYALMSIX; 00pa30oBaTeNbHON  JESITENBHOCTH U KU3HEHHBIX

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




JOCTH>KEHHS TIOCTABJICHHOW LIETIH;

- BbIOMpATh MyTh JOCTHKEHUS LENH, IJIAaHUPOBATh
peuieHue  IMOCTaBJIEHHBIX  3a4ad, ONTUMHU3UPYS
MaTepuajIbHble U HEMATEpUAJIbHBIE 3aTPaThI;

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

- BBIOMpaTh YCIEHIHbIE CTPATETMH B TPYIHBIX
CUTYyalUsIX,

-YOpPaBIATh CBOEH JAESITEIBHOCTBIO B OTKPHITOM
00pa3oBaTebHOM NPOCTPAHCTBE.

M:

KOMMyHI/IKaTI/IBHbIe YHUBEPCAJbHLIC JeHCTBUA

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 KOMMYHHUKAIIUIO KaK CO
CBEpCTHMKAMM, TaK M CO B3pOCIBIMH (KaK BHYTPH
oOpa3oBaTeNbHON oOpraHu3aluu, TaKk U 3a €€
npeaenamMu), NoadupaTrh MApTHEPOB s AEIOBOM
KOMMYHHUKAIIH, UCXOAs u3 cooOpakeHHi
pE3yJbTaTUBHOCTH B3aUMOJEHCTBUSA, & HE JIMYHBIX
CHMIIATHI;

- NIPY OCYULIECTBICHUU IPYyNIIOBONH pabOThl OBITH
KaK pYKOBOJUTENIEM, TaK M WIEHOM KOMaH[Ibl B
pa3HbIX  poysix  (reHeparop — MJeid,  KPUTHK,
UCIIOJIHUTEb, BBICTYNAIOIINN, IKCIEPT U T.11.);

- KOOPIMHHMPOBATH U BBHINOJHATH paboTy B
YCIOBUSAX peasibHOTO, BUPTYaJIbHOI'O u
KOMOMHHUPOBAaHHOTO B3aUMOAEHCTBUS;

- Pa3BEpHYTO, JOTMYHO M TOYHO M3JaraTh CBOIO
TOYKY 3pEHHS C HCIIOJIb30BAaHUEM aJE€KBATHBIX
(YCTHBIX M IMCbMEHHBIX ) SI3bIKOBBIX CPEJICTB;

- pacrmo3HaBaTh KOH(JIMKTOTEHHbIE CHUTYallUd M
MpeloTBpalaTh KOH(MIUKTHI 10 UX aKTUBHOM (a3bl,
BBICTPaWBaTh  JIEJOBYI0O M  00pa3oBaTeNbHYIO
KOMMYHHMKAIUIO, u30eras JIMYHOCTHBIX 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 3aj1a4,
IIPUMEHEHHUIO pa3IUYHBIX METO/I0B
MTO3HAHUS;

My

TOTOBHOCTH u CIIOCOOHOCTb K
CaMOCTOSITEIIBHOU MH(OPMaLMOHHO-
[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
pa3BepHYTHI WH(POPMAIMOHHBIN TOUCK 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 pa3nyHbIe MOJEJIBHO-
CXEMaTHYEeCKUE CpeacTBa JUIA  IPEJICTABICHUSA
CYIIECTBEHHBIX CBA3€d M OTHOLICHHUM, a TaKke
MPOTUBOPEYUH, BBISIBICHHBIX B HWH(OPMAIMOHHBIX
HMCTOYHHKAX;

- HaxoIuWTb W  TOPUBOJAUTH  KPUTHUUYECKHUE
apryMEeHThl B OTHOIIEHWH JEUCTBUM M CYXICHUU
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nH(pOPMALIHIO, TTOTYYaeMyI0 U3 PA3IUYHBIX
HMCTOYHHUKOB;

JPYroro, CIOKOWHO ¥ pa3yMHO OTHOCHTBCS K
KPpUTHUYCCKUM 3aMCUHaHUusIM B OTHOIICHHNU
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
O3HAaBaTEIbHOMI ACATCIIBHOCTH.

IIpeameTtHnsble pedyabrarthl (Tabnuia 3)
TpeboBanwmst K MPEAMETHBIM pe3yIbTaTaM OCBOCHHS 0a30BOTO Kypca

MAaTCMaTUKU JOJIKHBI OTPAXKaTh:

TaOmumna 3.

c(hOpMHUPOBAHHOCTh MPEACTABICHUM O MaTeMaTHUKE KaK 4acTH MUPOBOMU
KyJbTYpbl U O MECT€ MATEMATUKH B COBPEMEHHOW UWBWIW3ALHAH, O
croco0ax OIMMCaHUs Ha MAaTEMAaTUYECKOM S3bIKE SIBJICHUN PeaIbHOTO0 MHUpa

C(l)OpMPIpOBaHHOCTB HpeIICTaBJ]CHI/If/'I O MAaTCMAaTHYCCKHUX ITOHATHAX KaK O
BAXKHEHIIIMX MaTEMaTHYECKHUX MOACIIIX, ITIO3BOJMIOIIHNX OIIMChIBATH H
HN3y4aTb PaA3HBIC IIPOLCCCBI HW ABJCHHUS, IIOHHMAHHUC BO3MOKHOCTH

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

BJIAJACHUC CTAHAAPTHBIMH IIPUCMaMH PCHICHHA  PalHUOHAJIBHBIX U
HPppallMOHAJIBHBIX, IMOKA3aTCJIbHBIX, CTCIICHHBLIX, TPHUIOHOMCETPUYCCKUX
ypaBHeHHI?I N HCPABCHCTB, HX CHCTCM, HCIIOJIb30BAHUC TOTOBLIX
KOMIIBIOTCPHBIX IIPOI'paMM, B TOM YHMCJIC IJIA ITOMCKA IIYTH PCHICHUA H

c(hOpMHUPOBAHHOCTh TPEACTABICHUN 00 OCHOBHBIX MOHSATHUSX, HACAX 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;  NPUMEHEHHE  M3YYEHHBIX  CBOWMCTB
reoMeTpuyeckux ¢uryp u Gopmy il pelieHus FEOMETPUUYECKUX 3a/1ay U

c(hOpMHUPOBAHHOCTH MPEICTABICHUN O MPOIECCaX U SBICHUSX, HMEIOITUX
BEPOSITHOCTHBIM ~ XApAKTEP, O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B
pealbHOM MHpEe, OO0 OCHOBHBIX TMOHATUSX OJJIEMEHTApPHOW TEOpUHU
BEPOSITHOCTEW; YMEHHIN HaXOAUTh U OLICHUBATh BEPOSITHOCTH HACTYILICHUS
COOBITUI B MPOCTEHIIMX MPAKTHUUYECKUX CHUTYalUIX W OCHOBHBIC

I
11,
AKCHOMAaTHYECKOT0 MIOCTPOCHHUS MATEMATHUYCCKUX TEOPHIA;
I13
3ajau;
I14
WIIFOCTPALMK PELICHHs YPABHEHMI U HEPABEHCTB;
I1s
METOZaX MATEMATHUECKOTO aHAJIN3A,;
I
3a7a4 C MPAKTHYECKUM COIEPIKAHUEM,
I,
XapaKTEPUCTHKK CITyYaiHBIX BEIUYNH;
IIs

BJIAICHMC HABBIKAMM HCIIOJIb30BAHHUA I'OTOBBIX KOMIIBIOTCPHBIX IMPOIpaMM




ITpH PCUICHUHU 3aa4,

Iy | *m1s ciensIX U CIA00BUIANIINX O0YYAIOIIUXCS:

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

OBJIAJICHUE TAaKTHJIBHO-OCSA3aTEILHBIM CIOCOOOM OOCIeAOBaHUS U
BOCIIpUATUS  pelbeHBIX  M300paXEHUH  MPEIMETOB, KOHTYPHBIX
M300paKEHU reOMeTpUYECKUX GUTYp U JPYToeE;

HaJM4He YMEHUS BBIMOJIHATH TEOMETPUICCKUE TOCTPOCHHUS C TIOMOIIIHIO
MUPKYJSI W JIMHEHKH, 4YUTaTh penbedHbIe TpaduKH SICMEHTAPHBIX
GyHKIIMA Ha KOOPAMHATHOW TUIOCKOCTH, TPUMEHATH CHEIUATbHBIC
npucnocodsiennss s penbedHoro  uyepuenus  ("padrcemen",
"[lxonbHUK");

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

UCII0JIb30BaTh IICPCOHAIBHBIC TU(DITOTCXHUUCCKHE cpelcTBa
UH(OPMAITMOHHO-KOMMYHHUKAIIMOHHOTO JI0CTyma CJICTIBIMH
00yJarOIMMUCH;
ITio | *m1s 0OydaromuXxcs ¢ HapYIICHUSIME OITOPHO-IBUTATEIILHOTO arapaTra:
OBJIaJICHUE CreIyaabHbIMH KOMITbIOTEPHBIMHU CpeICTBaMHU

MPEACTABIICHUs] W  aHajdu3a JaHHbBIX MW YMEHHME HCIOJIb30BaTh
IIEPCOHAJIBHBIE  CPEACTBA  JOCTyHna €  Y4€TOM  JBUTATEIbHBIX,
pEeYEIBUTATEIIBHBIX U CEHCOPHBIX HAPYIIECHUM;

HaJM4yue YMEHUs UCIOJIb30BATh IIEPCOHAIBHBIC CPEACTBA JOCTYIA.

[Tpumeuanne k Tabmume 3: * - BKIOUeHHE 0003HAUCHHBIX MPEIMETHBIX
pEe3yNbTaTOB B XOJA€ M3y4deHUs mpeamera «MaTemMaTuka» TOJIBKO C YCIOBHUEM
nmpuemMa Ha JaHHYI CHElUaJIbHOCTh JIMIl C OCOOBIMH O0O0pa30BaTEIbHBIMU
MOTPEOHOCTIIMU

OcBoenue auctumuinabl bJ1.07 Maremaruka HanpaBieHO Ha (popMupoBaHue
yacTh KoMIleTeHIMM [IpuMeHeHne [aHHOW MpOrpaMMbl HAIPaBJIEHO HAa
dbopMHpoBaHUE 3JIEMEHTOB OCHOBHBIX BHUIOB MPOQECCHOHATBHON NEATETLHOCTH
(BITJI) B yactu ocBoeHMs cooTBeTCTBYOIMMX 001uX (OK):

OK.02. Hcnonb3oBaTh B COBPEMEHHBIE CpEACTBA IIOMCKA, aHaiu3a W
UHTEpHpeTanuu nHGOpMaIuu U UHPOPMAITMOHHBIC TEXHOJIOTUHN JJISI BBHITIOJTHCHHUSI
3a/1a4 MpoheCCUOHAIBHOU JIeSITEIbHOCTH;

OK.03. [TnanupoBath U peaan30BbIBaTh COOCTBEHHOE MPOPECCUOHAIBHOE U
JUYHOCTHOE pasBUTHE, MPEANPUHUMATEITECKYIO NEeATEIBLHOCTD B
npodecCHOHAIBHOM cdepe, MCIOIb30BaTh 3HAHUS I10 MPABOBOM M (PUHAHCOBOM
I'PaMOTHOCTH B Pa3JIMYHBIX KU3HCHHBIX CUTYaIUSX.



II. COJEPXKXAHUE JUCHUIIJIMHBI, KYPCA
BJ1.07 MATEMATHKA

AJireOpa 1 HaYaJIa MATEMATHYECKOI0 aHAJIN3a

[ToBTOpenue. Pemienue 3amad ¢ MCMOJIIB30BAHUEM CBOMCTB YMCENl U CUCTEM
CUUCIICHUS, JEIUMOCTH, JOJIEM M 4YacTed, NPOLEHTOB, MOJyJIer yucel. Penienue
3a7a4 C HCIOJB30BAHMEM CBOWMCTB CTENEHEM M KOPHEW, MHOTOYJICHOB,
npeoOpa3oBaHUil MHOTOUYJICHOB U JPOOHO-PAIlMOHANBHBIX BhIpakeHHUH. Pernenue
3a/1a4 C MCIOJIb30BaHUEM TPagyCHOM 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. Pelenue 3a1a4 ¢ NOMOUIBIO YHCIOBBIX HEPABEHCTB U CUCTEM HEPABEHCTB
C OJIHOM MEPEMEHHOH, C MPUMEHEHUEM H300paKEHUs] YUCIIOBBIX IPOMEXKYTKOB.
Pemenue 3amay Cc MCHOJB30BAHMEM YHCIOBBIX (YHKIMIA M HX TpaUKOB.
Hcnonb3oBaHue CBOMCTB M TpaUKOB JHHEHHBIX M KBAaJPaTHUYHBIX (PYHKIUH,

oOpaTHOM TPOMOPIHMOHATBEHOCTH W (QYHKIUU Y :\/;. ['paduueckoe perieHue
YpaBHEHUII W HepaBeHCTB. McMonb30BaHUWE ONEpAlMi HAJl MHOXECTBAMHU U
BbICKa3bIBaHUsIMH. VICTOJIb30BaHHE HEPABEHCTB U CHUCTEM HEPABEHCTB C OJIHOM
MEePEMEHHOM, YHUCIIOBBIX TPOMEXKYTKOB, HX OOBEAMHEHUN U TEepeceUCHUH.
[IpuMeHeHue npu pelmeHnu 3a7ad CBOMCTB apu(PMETHUECKOW U reOMETPUYECKON
MpOTPecCur, CYMMHUpPOBaHUS OECKOHEUHOM CXOASIICHCS T'eOMETPUYECKOU
POTPECCHH.

MHoxecTBa (YUCTIOBBIE, TeOMETpUYECKUX (uryp). XapakTepUCTHYECKOE
CBOMCTBO, DJJIEMEHT MHOXECTBA, IMYyCTOE, KOHEYHOE, OECKOHEYHOE MHOXKECTBO.
Crnoco6b1 3amanus MHOXkecTB [lomMHOMXkecTBO. OTHOIIGHUS MNPUHAJICKHOCTH,
BKJIIOUEHHUS, paBeHCcTBA. Onepaiuu Haa MHOkecTBamu. Kpyru Oiinepa. Koneunsie
u OECKOHEYHBbIC, CUETHbIE W HECUYETHbIE MHOXKecTBa. llenbie W parmoHalIbHbBIE
yucna. JledictButenbHbie uucna. [lpubauswennvlie eviuucnenus. llepBudHbie
MIPEICTABICHUS] O MHOYKECTBE KOMIUIEKCHBIX 4ucel. /[lelicmeusi ¢ 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 YTBEPXKACHHH. Buovl 0dokazamenbcms.
Mamemamuueckas UHOYKYUS. Ymeeporcoenus: obpamuoe OaHHOMY,
NPOMUBONOJIONCHOE, 00pamHoe NpomueononodcHomy oauwHomy. llpusHak u
CBOMCTBO, HEOOXOIUMBIE U IOCTATOYHBIE YCIOBUS.

OcHoBHass TeopeMa apudmernku. OCTaTKM € CpaBHEHUSA. AJTOPUTM
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>KHOCTb.
Tpuronomerpuyeckue QyHKIMM 4YHucenl M yriaoB. DopMyibl IpUBEIEHUS,
CII0)KEHHS TPUTOHOMETPUUYECKUX (YHKIUH, HOPMYIBI TBOWHOTO M TOJIOBUHHOTO
aprymeHnra.  IIpeoOpa3oBaHne  CyMMBl,  Pa3HOCTH B  IIPOU3BEICHUE
TPUTOHOMETPUUYECKUX (PYHKIIHM, 1 HA00OPOT.

Hynmu  QyHKIMH, TPOMEXYTKH  3HAKOMOCTOSHCTBA, MOHOTOHHOCTb.
Haubonbiiee n HaumeHnsbliee 3HaueHue (yHkuuu. Ilepmonnyeckue QyHKUMH 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 (YHKIMHU, UX TJIABHbIE 3HAYEHUs, CBOMICTBa U
rpaduku. Tpuronomerpruyeckue ypaBHeHHUs. OJHOPOJHBIE TPUTOHOMETPUUECKUE
ypaBHeHMs.  PemieHne  mpoCTEWIIMX ~ TPUTOHOMETPUYECKUX  HEPABEHCTB.
[IpocTeinmme cucTeMbl TPUTOHOMETPUYECKUX YPABHEHUM.

Crenenp ¢ IEMCTBATENBHBIM NIOKA3aTEIEM, CBOMCTBA cTeneHu. [Ipocrenmue
NOKa3aTellbHble YpaBHEHHMs W HepaBeHCTBA. llokazarenpHas ¢QyHKUMS U €€

cBoiicTBa U rpaduk. Yucio € u GpyHkuus V= e

Jlorapudm, cBoiictBa norapudma. JlecITUUHBIA U HaTypaJIbHBIN JIOTapudM.
[IpeoOpazoBanue norapupmMudecKkux BoipaxkeHui. Jlorapupmuueckre ypaBHEHUS
u HepaBeHcTBa. Jlorapudmudeckas QyHKIUS U ee CBOMCTBA U rpaduK.

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

Meron uHTEpBAJIOB Uil pelieHns HepaBeHCTB. [IpeoOpa3oBanus rpadukos
GyHKUMHA:  COBUI, YMHOXEHHUE HA  YHUCIO, OTPAKEHHUE  OTHOCHUTEIBHO
KOOpPJIMHATHBIX ocel. ['paduueckne MeToAbl pelieHus ypaBHEHUH U HEPaBEHCTB.
Pemenue ypaBHEHMH M HEPABEHCTB, COJEPXKAIUMX IEPEMEHHYIO I0J] 3HAKOM
MOMYJIS.

CucreMbl  TOKa3aTeNbHBIX, JOrapuPMHUUECKUX U  HUPPALUOHAIBHBIX
ypaBHeHUH. CHCTEMbI IMOKa3aTeJIbHBIX, JOTapu(PMUUECKUX U HPPALUOHAIBHBIX
HEPaBEHCTB.

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

YpaBHEHHS, CHUCTEMBI ypaBHEHUM C mnapamerpoMm. Dopmyrna bunoma
Hviomona. Pewenue ypasnenuil cmenenu gvlule 2 cneyuanbHulx 6uoos. Teopema
Buema, meopema be3y. [Ipusooumsie u nenpugooumvle muozouneHvl. OcHogHas



meopema  ancebpvl. Cummempuyeckue MHo2ouNeHbl.  Llenouucnennvie u
Yelo3HauHble MHO20UIeHbL.

[Tonsatue mpenena ¢GyHkUMU B TOUke. [lomamue npedena @yHkyuu 6
beckoneunocmu. Acumnmomul epaguxa ynkyuu. Cpagnerue 6eCKOHEUHO MAbIX
u beckoneuno Oonvuux. HempepbiBHOCTh (yHKUMU. Ceouicmea HenpepviGHbIX
@ynxyuti. Teopema Betiepuwmpacca.

Huddepenuupyemocts ¢yHkiun. I[lpon3Boanas QyHKIHMM B TOYKE.
Kacarenbnas k rpaduky ¢yaknun. ['eomerpudeckuidi U (U3HYECKUN CMBICI
MPOU3BOJIHOM. [Ipumenenue npouszeooHoti 6 gusuxe. IIpor3BOIHBIC 2IEMEHTAPHBIX
dbyukui. [paBuna nuddepentiupoBanus.

Bropas npousBoHasi, ee reoMeTpuYecKuii U (GU3NUECKUN CMBICIL.

Toukn »skcTpemyma (MakcuMyma W MuHUMyMa). lccrenoBanwue
AJIIEMEHTApHbIX (YHKIHMI HAa TOYKH SKCTpEMyMa, HauOoJiblliee M HaWMEHbILEEe
3HAQYEHUE C TMOMOUIBI0 MPOU3BOAHON. [locmpoenue epaguxos dyukyuil c
HOMOWBIO  Npou3eo0nviX. Illpumenenue npousBOOHOU nNpu peuwleHuu 3a0ad.
Haxoorcoenue sxkcmpemymoe hynkyuii HeCKOIbKUX NepemMeHHbIX.

[TepBooOpazHas. Heonpenenenusii MHTErpail. [TepBooOpazHbie
aneMeHTapHbiX (ynkiuil. [lmomane kpuBonuHeiHOW Tpanenuu. dopmyna
Hrerotona-Jleitbuuna. OnpeneneHnblii uHTerpai. Boiyucnenue niowaoel NiOCKUX
Guzyp u 06vemos men 8paujenusi ¢ NOMOWBLIO UHMESPATd.

I'eomerpus

[ToBropenne. Pemenue 3amad C HUCHONB30BAaHWEM CBOWCTB GUTYp Ha
IJIOCKOCTU. Pelenue 3amad Ha 10Ka3aTesbCTBO U IOCTPOCHUE KOHTPIPUMEPOB.
[IpumeHeHne  MpoCTENMIMX  JIOTUYECKUX  IpaBwi. Pemenue  3amaud ¢
UCIIOJIBb30BAaHUEM TEOPEM O TPEYrOJIbHUKAX, COOTHOIICHUH B MPAMOYIOJIBHBIX
TPEYroJIbHUKaX, (PaKTOB, CBA3aHHBIX C YETHIPEXyrojbHUKamMu. Permienue 3agau c
UCIIOJIb30BaHUEM (DAKTOB, CBSI3AHHBIX C OKpPY)KHOCTSAMH. PemieHue 3amgad Ha
U3MEpPEHUs] Ha TJIOCKOCTH, BBIYMCICHMS JUIMH WM IUIOIIanel. Pewenue saoau c
HOMOWBIO BEKMOPO8 U KOOPOUHAM.

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

OCHOBHBIE OHATHS 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 IPOCTPAHCTBE. YTOJI MEXIy HUMU. Memoosl
HAXO0HCOEHUSL PACCMOSHULL MeHCOy CKpewusaromumucs npsamoimu. 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. HakinonHble U npoekiuu. Teopema o Tpex NeprneHIuKyspax.

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

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

Bunabl MHOTOrpaHHuKOB. Pazgéepmku muozozcpannuka. Kpamuativiue nymu
Ha NOBEPXHOCMU MHO202PAHHUKA.

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

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

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

[1no1aau MOBEpXHOCTEH MHOTOTPAHHUKOB.

Tena BpamieHus:: UWIUMHAP, KOHYC, map u cdepa. CedeHUs HUIMHJIPA,
KoHyca u mapa. [llapoBoii cermMeHT, MIApoOBOMl CIOH, MIApOBOM CEKTOpP (KOHYC).
YcedeHHas mupamMuaa U yCEUCHHBIA KOHYC.

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

Bexropsl u koopnuHatel. CyMMa BEKTOPOB, YMHOKEHHE BEKTOpa Ha YHCIIO.
VYron mexay BekTopamu. CKalsipHOE TPOU3BECHUE.

VYpaBHeHue miockoctu. PopMyra pacCTOSHUSA MEXIY TOUKaMU. Y paBHEHUE
cheprl. Popmyna paccmosauusi om mouxku 0o niaockocmu. Cnocobvl 3a0anusi
NPAMOU YPABHEHUSMU.

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

[Tonsitue ob6wvema. OOBEMBI MHOTOTPaHHUKOB. OOBEMBI TENl BpPAIICHMUS.
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 cuos. Ilpumenenue
00veM08 npu peueHuu 3a0au.

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

KomMOuHanuy MHOTOrpaHHUKOB U TEJ BPAIlCHUS.

[logobue B mnpoctpanctBe. OTHOIIEHHE O00BEMOB M IUIOUIAJEH
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 CMEPEOMEMPUYECKUX MEMOOO08.

CrarucTuka v Teopusi BepOATHOCTEH, KOMOMHATOPUKA

Hcnonb3oBanue Tabauil U AMarpaMm JJisi IpeAcTaBiIeHUs TaHHBIX. Pemenue
3a/lad Ha TMPUMEHEHUE OMHUCATEIbHBIX XapaKTEPUCTUK YMCIOBBIX HAOOPOB:
CpPeIHUX, HAWOOJIBIIETO M HAWMEHBIIErO0 3HAYCHMS, pa3Mmaxa, JUCIIEPCUU U
CTAHJAPTHOTO OTKJIOHEHUS. BbIUMCIEHHME YacTOT M BEPOSTHOCTEW COOBITHH.
BrruncieHne BEpOATHOCTEM B ONBITaX C PAaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU
ucxonamu. HMcmonp3oBaHue KOMOMHATOpUKH. Bblumcienne BeposTHOCTEH
HE3aBUCUMBIX coObITHH. Vcmonb3oBaHue (GOpMyIbI CIIOKEHUS BEPOATHOCTEH,
nuarpamm Ditiepa, 1epeBa BeposiTHOCTEH, popmylibl bepHyuin.

Bepoamnocmuoe npocmpancmeo. Axcuomvi meopuu 6epoamHocmei.

YcnoBHast BeposATHOCTh. [IpaBwiio ymHOXkeHus BeposiTHocTen. Popmyiia
nonaHou BepositHocTu. Dopmyna baiieca.

JIuckpeTHble Ciy4yailHble BEJIWYMHBI W pacnpeneneHus. CoBMECTHbIE
pacnpenenenusa. PacnpeneneHne CyMMbl M [IPOM3BEICHUS  HE3aBUCUMBIX
CIy4YaWHBIX BEJIWYMH. MaTeMaTH4YeCKO€ OXUJIAHUE W JUCHEPCHUS CIy4auHOU
BEJIMYMHBI. MareMaTu4eckoe OXHUIAHUE W JUCHEPCUs CYMMBI CIIyYalHBIX
BEJIMYMH.

1. TEMATHUYECKOE INTAHMPOBAHUE C YKA3AHUEM
KOJIMYECTBA YACOB, OTBOJUMBIX HA OCBOEHHE KAXJIO TEMBI
[Tpu peanuzanuu conepkanus 0011e00pa3oBaTEILHOTO MPEIMETa

«Maremarukay B npenenax ocBoeHust OIIOIT CITO na 6a3e 0CHOBHOTO OOIIETO
oOpaszoBaHus ¢ MoJydeHueM cpeaHero oomiero oopazosanus (IIIICC3)
MaKcUMabHas Harpy3ka o0yvaromuxcs coctasisieT 396 yacoB u3 Hux 168 yacos
JCKIUH, YPOKH, 98 4acOB MpaKTHUECKUX 3aHATHI; BHEAYTUTOPHAS
camocTosTenpHas pabora oOydaromuxcs 130 gacos.
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TemaTnueckuii nuiad u cogepkanue gucuumanabl 11101 «MaTemaTuka

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, OSKOHOMHKE, HH(MOPMAIMOHHBIX TEXHOJOTHSIX W TPAKTHYECKOU
BxonHoli KOHTPOJIb neatenbHOCTH. llenn W 3amauu M3ydeHMs MaTeMaTHKUd B OPraHU3allusX CpelHero NpodecCHOHATbHOIO 3
o0Opa3oBaHusl.
Paznen 1. JleiicTBUTEIbHBIE YHCJIA
Tema 1.1.Pa3Burue nonsrus o Ienble 1 panuoHanbHbIE yicia. JlelcTBUTENbHBIE Ynciia. KOMIIEKCHBIE YuCiIa. 6
4ucie
Tema 1.2. [IpubmmxeHHble [TpuOmmxeHuss AEHCTBUTENBHBIX YUCEN KOHEUYHBIMU JIECATUYHBIMU  APOOSMHU.
BBIUMCIICHUS [MorpemHocTh MpUOIIKEHUS. AOCOIIOTHAS M OTHOCHTEIIbHAS TOTPEITHOCTH MTPUOTKESHHSL.
I[TpaBua neiicTuii (croxeHue (BBIMUTAHUE), YMHOXKEHHE, 1€JIEHHUE) C NPUOIMKEHHBIMU YHCIIAMH. 4
ITpakTHyecKkue 3aHATHS
JleticTBrs HaJT KOMIUICKCHBIMH YHCIIaMH B aliredpanmdeckoi hopme
JleficTBUSI HaJ1 KOMIUIEKCHBIMU YKCIIaMH B TPUTOHOMETpHYECKON (popme
CamocrosiTesibHasi pad0oTa: BHIIOTHEHUE JOMAITHUX 3aJaHuH 110 pazneny 1.
IIpumepHasi TeMaTHKA BHEAYIUTOPHOH CAaMOCTOATEIBLHOM padoThI: 8
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 NTOKAa3aTeNeM | MOKa3aTensiMM, uX cBoWcTBa. CTemeHu ¢ JeMcTBUTENbHBIMU TOKazaTensiMu. (CBoMCTBa CTENEHU C 4
JEWCTBUTEIIbHBIM ITOKA3aTENIEM.
Tema 2.2. Jlorapudmel Jlorapudm. Jlorapudm umciaa. OCHOBHOE Jorapu(MHUYECKOE TOXIECTBO. JlecsTnuHble W HaTypasibHbIE 4

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

IIpakTuyeckue 3aHATUH

[TpeobpazoBaHne CTETIEHHBIX BBIPAKCHUN

[TpeobpazoBanue palMoOHAIbHBIX BBIPAXKEHHUN

IIpeobpazoBaHne HPPAMOHATHLHBIX BBIPAKCHUN

JlorapudmMupoBaH#e 1 MOTEHIIMPOBAHHE

ITpeo6GpazoBaHue MOKa3aTENbHBIX U JOrapU(PMUUECKUX BBIPAKEHUH.

KontposnpsHas pabora Nel

N | = | = [ | |
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CamocrosiTejibHasi pa0d0Ta: BHINOJIHEHUE JOMAITHUX 3a/IaHUM 110 pa3aeny 2.
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Pazned 3. IIpsiMble U JIOCKOCTH B POCTPAHCTBE

Tewma 3.1.I1apajieibHOCTE B

Hpe,Z[MCT CTCPCOMETPUH. AXCHOMBEI CTCPCOMETPUM. HCKOTOPI)IC CJIeACTBHUA M3 aAKCHOM. B3aumMHuoe

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
[lepneHMKYIApHOCTD B NEPIEHIMKYIAPAX. YTOJI MEXKIY NPSIMOM M IUIOCKOCTBIO. JIBYTpaHHBIA yroj. YTon MEXKAY IUIOCKOCTSMM.
IPOCTPAHCTBE [lepneHMKYISAPHOCTD IBYX IJIOCKOCTEM.
['eomerpuueckue npeoOpa3oBaHKsl IMPOCTPAHCTBA: MapaUIENbHBI MEPEeHOC, CHUMMETPUS OTHOCHUTEIIBHO 4
IUIOCKOCTH.
[NapamnensHoe npoexTupoBanue. [lnomane oproroHansHoOi nmpoekuuu. M3o00paxeHne MpoCTpaHCTBEHHBIX
buryp.
ITpakTHyecKkue 3aHATHS
Pewenue 3aga4d no teme: «llapaienbHOCTh B MPOCTPAHCTBE» 1
Pemenne 3ana4 no teme: «llepneHauKyIIpHOCTD B TPOCTPAHCTBE» 1
Pemenve 3a1a4 o reme: «YTIIbl M PACCTOSIHUSA B IPOCTPAHCTBE 1
Pemenne 3aa4 1o reme «JIByrpaHHbIi yrom» 1
CamocrosiTe/ibHAsA padoTa: BBIIOIHEHUE IOMALTHUX 33JaHUH 110 pa3aeny 3.
IIpumepHasi TeMaTHKa BHEAYIUTOPHOI CaMOCTOATE/ILHON PadoThI: 9
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 IIIOCKOCTH.
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 npousBezieHne BekTopoB. KomriuianapHabie BekTopsl. PasnoikeHne BekTopa 4

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

IIpakTuyeckue 3aHATUH

CocrapiieHre ypaBHEHHs IPSIMOM

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 pa3zaeny 4.
IIpumepHasi TeMaTHKa BHeAyIUTOPHON CaMOCTOSATE/ILHONH padoThI:
BekTopHoe 3a1anue npsMbIX U TUIOCKOCTEN B IPOCTPAHCTBE
PacuerHo-rpaduueckas padora 1o Teme «YpaBHEHHE MPSIMOD)
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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 JIBOMHOrO yria. @opMyiibl HonoBUHHOrO yria. [IpeodpaszoBanus
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 YIII0B 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 (DYHKIIMH B IPOW3BEACHUE U IPOU3BEACHHS B CYMMY.

Pemienrie mpocTeNIMX TPUTOHOMETPUYECKUX YPABHEHUH

Pemenue TPUTOHOMCTPHUICCKUX ypaBHeHI/Iﬁ

Pemenne npocTeNMx TPUrOHOMETPUYECKUX HEPABEHCTB

KonTponbHast pabora Ne3

[\ [ [ U UG U U NN

CamocrosiTeibHAast pad0oTa: BBINOJIHEHUE JOMAIIHUX 3a/IaHUi 1O pas3zeny S.
IIpumepHasi TeMaTHKA BHEAYIUTOPHOH CAaMOCTOATEIBLHOM PadoThI:
I'pacryeckoe perienne ypaBHEHH 1 HEPABEHCTB;

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

[y
N=

Paznen 6. DyHkumm, MX CBOMCTBA M rpaduku

Tema 6.1 Yucnosast GyHKIMS.
CriocoOsl 3a1auust GyHKIINY,
CBOICTBa

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

CaoiicTBa (PyHKIIMHM: MOHOTOHHOCTb, YE€THOCTh, HEUETHOCTh, OIPAHMYEHHOCTh, IEPHOIUYHOCTE. [IpoMexyTku
BO3pacTaHWs W YObIBaHWs, HauOoJblIee W HAWMEHBIIeE 3HAYEHHs, TOYKH SKCTpeMyMma. | padmueckas
uHTepnperanus. [Ipumepsl GyHKIMOHAIBHBIX 3aBUCUMOCTEN B peaIbHBIX MPOLIEccax U sIBJICHUSX.

Ob6parnbie (pynkuuu. O0nacTh onpezaenaeHus 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
nocienoBaTenbHOCTH. CylecTBOBaHUE MPEIEa MOHOTOHHOM OrpaHU4eHHOM MOCIIEI0BATEbHOCTH.
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 —

CamocTosiTe/ibHAs1 pad0oTAa: BHITIOJTHEHUE IOMAITHUX 33aHUH 110 pa3aeny 6.
IIpumepHasi TeMaTHKA BHEAYIUTOPHOI CAaMOCTOATEIbHON Pad0ThI

1. 3ameuarenbHbIe Mpe/elbl. J[0Ka3aTebLCTBO MEPBOTO 3aMeUYaTeIbHOTO TIPEJIeia.
2. HeomnpeneneHHocTH [oo - ], [1*].

[onsTre muddepeHnmana u ero NpUIOKEHHsI
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Paznen 7. CreneHHble, NOKa3aTeIbHbIE, JOrapu(pMuyecKue ¥ TPHrOHOMeTPpHYecKHe (PYHKIUH

Tema 7.1. Crenennast GpyHKUMs

Crenennas QyHKIMs, ee cBOMCTBA U rpaduk. BzaumHo oOpartHble QyHKIMH. PaBHOCHIIBbHBIE YpaBHEHUS U
HepaBeHCTBa. MppallmoHabHbIe ypaBHEHHs! U HepaBeHCTBA. [Ipon3BoiHAs cTeneHHON (PYHKIUH.

Tema 7.2. Iloka3aTenpHas
yHKIS

[ToxazarenpHast ¢yHKIUsA, ee cBoiicTBa W rpaduk. [lokazaTenpHble ypaBHEHUS W HepaBeHCTBA. CHCTEMBI
MOKa3aTeNbHBIX YpaBHEHU 1 HepaBeHCTB. [Ipon3BoiHas moka3aTensHON (PYHKIHH.

Tewma 7.3. Jlorapudmudeckas
yHKIST

Jlorapudmuueckast QyHKius, ee cBoiictBa U Tpaduk. Jlorapupmuueckue ypaBHEHUS] M HEPABEHCTBA.
[IponsBosHast orapupmMuyeckont QyHKIUH.
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Tema 7.4. TpuroHomeTpuyecKue
byHKIIH

OO6nacTh orpeneneHuii 1 MHOXKECTBO 3HAYCHUH TPUTOHOMETPHUYECKUX (YHKIMHA. YeTHOCTh, HEUETHOCTD,
NEPUOANYHOCTh TpUroHOMeTpudeckux ¢GyHkimil. CBolicTBa (GyHKUMI y =cosx, y =sinxH UX Tpaduku.
CaotictBa pyHkumm y =tg x u e€ rpapux. OOpaTHbIC TPUTOHOMETPUIECKUE (PYHKIIHH.

[IpeoOpazoBanust rpadukoB. [lapamiensHBI MEPEHOC, CUMMETPUST OTHOCHUTEIBHO OCEed KOOpAMHAT U
CHMMETpPHUSI OTHOCUTEIBHO Hayaja KOOPJHMHAT, CHMMETPHSI OTHOCHTEIIFHO MPSIMOW Yy = X, PAaCTSDKCHUE U
C)KaTue BAOJb OCei KOOpAMHAT.

[Tpon3Bo/IHBIC TPUTOHOMETPHUUYECKUX (PYHKIIUIA.

HpaKaneCKne 3aHATHSA

Perienune nppairioHaabHbIX YpaBHEHHUI

Pemenne npocTelmx MppalMoHaIbHBIX HEPABEHCTB

Pemenrie 1po6HO-paloHabHBIX YpaBHEHUN

ITocTpoenne rpauKOB CTENEHHBIX U MMOKA3aTeIbHBIX (DYHKIUT

Pemenne nokasarenbHbIX YpaBHEHUN

Penrenune nmokazarenbHbIX HCPAaBCHCTB

Pemenne cucrem okas3arelIbHbIX YPABHEHUN U HEPABEHCTB

IToctpoenue rpadukoB norapudmuyeckux GyHKIUN

Pemienue norapupmuyueckux ypaBHEHUI

Pemrenue mor apI/I(bMI/I‘leCKI/IX HCPABCHCTB U NX CUCTCM

KonTponbHast pabota Ne5

DN | = | = | | e | |t [t [t [t [

CamocrosiTesibHasi pad0Ta: BHIIOIHEHUE JOMAITHUX 3aJaHUH 10 pa3jeny 7.
IIpumepHasi TeMaTHKA BHEAYIUTOPHOI CAaMOCTOATEILHOM PadoThI:
CrnoxeHre TapMOHUYECKHUX KOJICOaHMIA;

I'padrueckoe perieHne ypaBHEeHUI U HEPaBEHCTB;

[Toctpoenue rpadmkoB GyHKIMN C TOMOIIBIO MPEOOPA3OBAHHIA
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Paznes 8. MHOrorpaHHuKH

Tewma 8.1.IIpu3ma

[TonsTre MHOrOrpanHuka. Bepimnsl, pedpa, rpann MHOrorpaHHuka. Pazseprka. MHOTOrpaHHbIE YTJIbL.
Brimykibsie MHOTOrpannuku. Teopema Ditniepa.

[Tpusma. Ipsmas u HaknonHas npusma. [pasunbnaas npusma. [lapamnenenunen. Ky6. Cummerpuu B kyOe, B
napasuiesnenurnese, B npusme. CeueHust Ky0a, IPU3MBI

Tewma 8.2.Ilupamuma

ITupamupa. IlpaBrunbHas nupamuaa. Y cedennas nupamuaa. Terpasap. Cummerpun B upamuae. CeueHus
IUPaMUJIbL.

Tema 8.3.IIpaBunbHbIE
MHOT'OTPaHHHUKH

[IpencraBnenre o MPaBUIBLHBIX MHOTOTPAHHUKAX (TETPadaAp, KyO, OKTadAp, JOJACKAIP U HKOCAIP).

IIpakTnyeckue 3aHATUS

Pemenue 3aJla4 Ha HAXOXXICHUEC DJICMCHTOB ITPU3MBI
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ITocTpoenue ceueHus MpU3Mbl

Pemienne 3a1a4 Ha HAXOXXIACHUA 3JICMCHTOB IMUPAMUIbL

[IpaBuibHast nupamuga

ITocTpoenue ceyennit nupaMubl

[U (VNN U (U

CamocrosiTesibHasi padoTa: BHINOJIHEHUE JOMAITHUX 3a/IaHUi 110 pa3aeny S.
IIpumepHasi TeMaTHKa BHeAyIUTOPHON CaMOCTOSATE/IHLHONH padoThI:
[TpaBuIbHBIE W TIOTYITPABIIILHBIC MHOTOIPAHHUKH

10

Paznen 9.Tesa n noBepxXHOCTH BpanieHUst

Tema 9.1.Hununap

[onstre numuHapa. OcHOBaHKE, BhICOTA, OOKOBasi HOBEPXHOCTh, 00pa3yolias, paspepTka. OceBbie CeUCHUS
Y CCUCHUS TTApaJUICITbHbIC OCHOBAHMIO.

Tema 9.2. Konyc

[lonsTne xonyca. OcHOBaHME, BBICOTA, OOKOBAasi IOBEPXHOCTh, 00pa3ytoias, pa3Beprka. OceBble cEeUeHUs U
CeyeHUsl TapajiesbHble OCHOBAHUIO. DJUTHUIIC, TuriepOoia, mapadosa Kak Ce4eHusI KOHyca. Y CeUeHHbIH KOHYC.
HI/IJII/IHI[pI/I‘-ICCKI/IC N KOHUYCCKHE MMOBEPXHOCTH

Tewma 9.3. Ilap u cepa

Cdepa u map. Ypasuenue cdepsl. B3anmuoe pacnonoxenue chepsl 1 miaockocti. KacarensHast IIIOCKOCTb K
cdepe. [Lnomanpb chepsl.
Cdepa, Biucannasi B MHOTOrpaHHUK, cpepa, onrcaHHasi OKOJI0O MHOTOTPaHHHKA.

HpaKaneCKue 3aHATHSA

Penrenue 3a1a4 Ha HAX0XKJICHUE DJIEMEHTOB HUWIMHApA

Pemmenne 3a1a4 Ha HAXOXXIACHUC 3JICMCHTOB KOHYCa

Pemienne 3a1a4 Ha HAXOKJEHUE AIIEMEHTOB I1apa U cepsl

CocraBieHne ypaBHeHHs cepsl

KonrtponbHas padora Neb

DN (DI = | = | =

CamocrosiTesibHast pad0Ta: BBIIOJIHEHUE JOMAIIHUX 3aJaHUH 10 pasaeny 9.
IIpumepHasi TeMaTHKa BHEAYIUTOPHOI CaMOCTOATEILHOM PadoThI:
Konnveckue ceuenust ¥ UX NPUMEHEHHNE B TEXHUKE

Paznen 10. Hauajia MaTeMaTHuecKoOro aHaJIu3a

Tema 10.1. Tuddepenumansuoe
WCUYHCIICHHE U €TO MPUIIOKEHUS

[Ipumenenne npon3BOIHOM K MccienoBaHUIO0 (GYHKIMIA M TOCTpoeHHIo rpadukos. [IponsBoanbie oOpaTHOM
GbyHKIMHM ¥ KoMIo3uuu QyHKimu. [IpruMeps! UCTonb30BaHUs IPOU3BOAHOM /IJIs1 HAXOXKIEHHS HAWITY4dIIero
pelieHus B TNPUKIAAHBIX 337adax. Bropas Npou3BoAHAs, €€ IeOMETPUYECKMH M (U3MYECKHH CMBICI.
Haxoxenre ckopocTu 1j1st mpoliecca, 3aJaHHOro (GopMyJioi ¥ rpaguKoM.

Tema 10.2. UnTerpansHoe
HCUHCIICHUE U €TO MPUIIOKEHUS

[lepBooOpasnas u unrerpai. HeonpeneneHuslid uHTErpa, ero ceoiicta. Tabnuia unrerpanos. [IpuMenenue
OIPENIETICHHOr0 MHTETpaja JUlsl HaXOXKJIEHUs IUIom@aau KpuBoiauHeHHoON Tpanermu. ®opmyna HeroToHa—
Jlefionuua. IIpumepsl mpuMeHeHUs: uHTerpana B gusuke u reomerpuu. [Ipocreitnme muddepennmanbHbie
YpaBHEHMUSL.

IIpakTuyecKkue 3aHATUSH
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HccnenoBanue GyHKIMM 1 IOCTpOCHHE €€ Tpaduka

Haxoxienne HanOoIbIero ¥ HAMMEHBILEro 3HAYeHUH (PYHKIIUT

Brrancienue nepBoodpa3Hbix QyHKITHI

Brruncnenne OIIPCACIICHHOIO MHTCIpajia

HpI/IMeHeHI/Ie HHTErpajia ajs1 BBIYUCIICHUS nnomaz[eﬁ

KontpomnbsHas padora Ne7

NN RN

CamocTosiTe/ibHAsA pad0oTa: BHINOIHEHUE IOMAILTHUX 33aHui 1o paszaeiny 10.
IIpumepHasi TeMaTHKA BHeAYIMTOPHOI CaAMOCTOAITEIbHOM PadoThI
PacuerHo-rpadudeckas padora o reme «ccienoBanue GyHKIMU U ITIOCTPOSHHE rpaduKay
Pacuerno-rpaduueckas pabora no teme «lIpuMeHeHue narerpanay

Pazned 11. U3mepenus B reoMeTpun

Tema 11.1.I1ousTre 0OBEMA.

O6wem u ero u3mepenue. Muarerpanabhas popmyna o0bema.

Tema 11.2 O0beM U IUIOIIANE
MTOBEPXHOCTH TIPU3MBI u
WIMHAPA

®dopmynel 00beMa Kyba, MPSMOYTOJILHOTO TapajuIeenuesaa, MpU3Mbl, MHIHHApA. DOpMYyIIbl IO
MOBEPXHOCTEH.

Tema 11.3 O0beM U ILIOMIAAHL
MOBEPXHOCTH  MUPAMHUIBI U
KOHYycCa

CDOpMy.]'IBI o0beMa mupamMubl 1 KOHYCaA. CDOpMy'J'ILI IIomaau HOBerHOCTeﬁ.

Tema 11.4. O6bem mapa u
IONIA b cepbl

®dopmyrsl 00beMa I1apa 1 IIomaau chepsl.
[Togo6ue ten. OTHOIIEHUS MIIOMAAeH MOBEPXHOCTEH U 00HEMOB MOJOOHBIX TEI.

IIpakTuyecKkue 3aHATUH

Brruncnenne oo0beMa 1 1II011a1ei MOBEPXHOCTEH MPU3MBI U IMIIMHAPA

I

Brruncrienue oobema u ILIOLIAIEH HOBGpXHOCTCfI IUpaMUJIbl 1 KOHYCa

N

Brruncienne o0beMa U TUIOIIAM TOBEPXHOCTH IIIapa

CamocrosTebHasi padoTa: BHIIOIHEHNE JOMALIHNX 33aaHuil 1o pazaeny 11.

IIpumepHasi TeMaTHKa BHEAYIUTOPHOI CaMOCTOATE/ILHOM PadoThI:

O0beM Tena, 06pa3oBaHHOIO BpalieHneM Bokpyr ocu Ox, Bokpyr ocu Oy KpHUBOJIMHEWHOH Tpanenuy;
[Tnomane MOBEpXHOCTH BpallleHUs

Paznes 12. KomOMHATOpHKA, CTATHCTHKA H TEOPHs BEPOATHOCTEH

Tema 12.1 DnemeHTsI
KOMOWHATOPUKU

OcHOBHBIE TIOHSATHSI KOMOMHATOPHKH. 3a7a4d Ha IMOJICYET YMCIIa pa3MEIICHHI, ePeCTaHOBOK, COUETAHUH.
Pemenne 3amau Ha mepebop BapuantoB. PDopmymna OuHomMa HproToHa. CBolicTBa OMHOMHMHAIBHBIX
k03 durienToB. Tpeyronbuuk [lackans.

Tema 12.2 DnemeHTsI TEOpUN
BEPOSTHOCTEN

CoObITHE, BEPOSTHOCTH COOBITHS, CIOKEHHE U YMHOXKEHHE BeposiTHocTel. [loHsTme o HezaBUCHMOCTH
coObIThif. JluckpeTHas cnydaiiHas BeIMYMHA, 3aKOH €€ pacrpezeneHus. YucioBble XapaKTepUCTHKU
JICKpETHOM cy4yaiiHOM BenruuHbL. [loHsTHE 0 3aKOHE OONBIINX YHCEL.
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Tema 12.3 DneMeHTHI [IpencraBneHre JaHHBIX (TAOIUIBI, TUArpamMMBbl, rpadyKn), TeHepaIbHAsl COBOKYITHOCTb, BBIOOPKA, CpEIHEES
MaTEMaTUIeCKOU CTATHCTUKHI apudmerndeckoe, meauana. [loHsITHE 0 33]auaX MaTEMAaTHYECKON CTAaTUCTHKH. 6
Pemenne npakTU4ecKuX 3aj1a4 ¢ IPUMEHEHUEM BEPOSITHOCTHBIX METOJIOB

HpaKaneCKne 3aHATHSA

Pemenue 3a7a4 Ha IIoJACYECT Yuciia paBMCH.[CHHﬁ, COquaHHﬁ, IIEPECTAHOBOK

Onepanyu Haja coobrTussMu. OnpeieieHre BEpOITHOCTH COOBITHS

HaxoxneHne YucioBbIX XapaKTepUCTHK AUCKPETHOM CIIy4yalHOM BETUYMHbI

N~

HOCTpOCHI/IC INOJIMT'OHA YaCTOT U T'MCTOI'paMMBI 110 JaHHBIM paclpCACIICHHUAM

CamocrosiTe/ibHAsA padoTAa: BHINOIHEHUE IOMAILTHUX 33aHuH 110 pasaeny 12.
IIpumepHasi TeMaTHKa BHEaAyAUTOPHON CaAMOCTOSATE/ILHONH PadoThI: 4
Cxembl bepHyI1M OBTOPHBIX UCTIBITAHUN

HUTOI'O: 396
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IV. MTHOOPMAIIMOHHOE OBECIIEYEHUE JWCIHUIIJINHBI, KYPCA
OcHoBHasl yueOHas1 JUTEpaTypa:

1. Anrebpa 1 Hayana marematudeckoro aHaimsa. 10—11 kmaccel : yueOHUK
U1t 001meodpazoBarenbHbIX opranu3anuii [['pud Munnpocsemenus PD] / [111. A.
AmumoB, FO. M. Komsrun, M. B. TkaueBa u gap.]. - 8-¢ u3a. - Mocksa :
[Tpoceemenne, 2020. - 463 c. : puc., Tabn. - (Maremaruka: anredpa ¥ Hadaiga
MaTeMaTUYeCcKoro aHaiamsa, reoMerpusi). - (ba3oBblii W yriayOJeHHBIM YpOBHH.-
TeKCT : HemoCPEeICTBEHHBIN.

2. byry3oB, Banentun ®enoposuu. I'eometpus. 10—11 kmacchl : y4eOHUK
st o0meoOpaszoBarenbHbIX opranm3aiuii [['pud Munnpocsemenus PO / B. .
byry3os, B. B. IIpaconos ; nox pexn. B. A. CagoBHuuero. - 7-¢ u3a. - Mocksa :
[Ipocsemenue, 2021. - 271, [1] c. : uin. - (MI'Y — mkone). - (MaTtemartuka: anredpa
Y Hayajga MaTeMaTU4YecKOro aHanusa, reometrpusi). - (ba3oBblil U yriyOieHHBIN
ypoOBHH). - TEeKCT : HEMOCPEACTBEHHBIM.

3. A0nynnuna, K. P. Matematuka: yueOnuk g CIIO / K. P. A6aymnuna, P.
I'. MyxamerauHoBa. — CapatoB : [IpodoOpazoBanue, 2021. — 288 c¢. — ISBN
978-5-4488-0941-5. — Tekcr : 3AEKTPOHHBIM // DIEKTPOHHO-OMONIHOTEYHAs
cucrtema [PR BOOKS : [caiiT]. — URL: https://www.iprbookshop.ru/99917.html

4. Ammaros, A. B. Maremaruka : mocooue mrs CIIO / A. B. AnmatoB. — 2-¢
3. — Caparos : [IpodoOpazosanue, Aii [Iu Op Menua, 2019. — 162 c. — ISBN
978-5-4486-0403-4, 978-5-4488-0215-7. — TeKcT : 31€KTPOHHBIH // DAEKTPOHHO-
OubMoTeuHast cucrtema IPR BOOKS : [caitT]. — URL:
https://www.iprbookshop.ru/80328.html

5. MatBeeBa, T. A. Marematuka : nocooue g CIIO / T. A. Marseesa, H.
I'. PeokkoBa, JI. B. IlleBenesa ; mox penakuueit . B. AnexkcangpoBa. — 2-€ u3g.
— CaparoB, EkarepunOypr : IlpodoOpazoBanue, VYpanbckuil QeaepaibHbIi
yHuBepcutet, 2019. — 215 ¢. — ISBN 978-5-4488-0397-0, 978-5-7996-2868-0.
— TekcT : anekTpoHHBIN // DnektpoHHO-Oubnoreunas cuctema IPR BOOKS :
[caiiT]. — URL: https://www.iprbookshop.ru/87821.html.

JonosHuTteIbHAs yueOHAs JuTepaTypa:

1. Kosnos B.B. Marematuka: anredpa U Hauajga MaTeMaTUYE€CKOTO aHaIN3a,
reomeTpusi: ydeOHuk it 10 kiacca 001meo0pa3oBaTeIbHBIX OpraHU3aIui.
bazoBeiii 1 yrnyonéunsiii ypoBHu / B.B. Kosznos, A.A. Hukutun. - Mocksa :
Pycckoe cmoBo, 2019. - 464 c. - ISBN 978-5-533-00359-9. — URL
https://ibooks.ru/reading.php?productid=363467 (nata obpamenus: 26.03.2020). -
TeKCT: 3JIEKTPOHHBIN.
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- Mockga : Pycckoe cnoBo, 2019. - 400 c. - ISBN 978-5-533-00274-5. - URL:
https://ibooks.ru/reading.php?productid=363468 (nata obpamenus: 26.03.2020). -
TeKCT: 3JIEKTPOHHBIN.

3. bammakoB, Mapk MBanoBuu. MatemMatuka : y4eOHUK [[JIs1 CPEIHETO
npodeccuonansHoro obpazosanusi] / M. WM. bammakoB. - 6-¢ uzn., crep. . -
MockBa : Akagemus, 2019. - 252, [1] c. : puc., Tabn. - (ITpodeccuonansHoe
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o ODepaepanbHblil noptan «Poccuiickoe odpazoBanue» www.edu.ru
e Poccuiickuii 06meo06pazoBaTenbHblid moptan www.school.edu.ru

o Ilopran uadopmannonnoi nogaepxxku EI'D www.ege.edu.ru

o EcrectBeHHOHay4YHBII 00pa3oBaTeIbHbIN MOpTAT WwWw.en.edu.ru

e I[lopran  «MHpOpPMAIIMOHHO-KOMMYHUKAIIMOHHBIE  TEXHOJIOTUM B
oOpazoBaHumn» www.ict.edu.ru

o Pocculickuii mopTta oTKpeITOro o0opazoBanuss www.openet.edu.ru

e DenepanbHbIi LEHTP OSJIEKTPOHHBIX  O0Opa30BaTENbHBIX  PECYpPCOB
http://fcior.edu.ru
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KOHTPOJIb U OHUEHKA PE3VYJIbTATOB OCBOEHUA JUCLIUIIIIMHBI

PesynbraTel 00y4yeHus

Kpurepuu onenku

MeTtonl OLICHKH

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.02.
Hcnons3oBatTh B
COBPEMEHHBIC  CPEIICTBa
TIOWCKa, aHanm3a U
UHTEPIpETALNU
nHpopmaruu u
uH(MOpMaIMOHHbIE
TEXHOJIOTUH LTSt
BBITIOJTHCHHUS 3a/a4y
npodecCUOHATILHON
NeATEeITLHOCTH,

OK.03.
IImanupoBath "
peann30BbIBaTh
COOCTBEHHOE
npodecCUOHANIEHOE u
JUYHOCTHOE  Pa3BHUTHE,

MPEANPUHUMATEIBCKYIO

JeSATETbHOCTD B
npodecCHOHAIbHON
cdepe, UCITOJIb30BaTh
3HAHHUS 110 TPABOBOM M
(dbuHaHCOBOI
I'PaMOTHOCTH B
Pa3TUYHBIX  KU3HEHHBIX
CUTYaIIHsIX.

— YCTHBIM OIpPOC
— TeCT

— IIPaKTUYECKUE
3a1aHUA
— IIpe3eHTaluu

22




o0Iue ey U COTPYAHNYATh
JUISL UX JOCTHIKEHHUS,

- IPUHATUE TYMAaHUCTUYECKHUX
IIEHHOCTEH, OCO3HAHHOE,
YBa)XXUTEIHbHOE U
no0poxKenaTenbHoe
OTHOUICHHE K JIPYTOMY
YeJI0BEKY, €r0 MHEHHUIO,
MHUPOBO33PEHHUIO.

- MUPOBO33pEHHUE,
COOTBETCTBYIOILIEE
COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH, 3HAUUMOCTHU
HAyKH, FTOTOBHOCTh K HAy4YHO-
TEXHUYECKOMY TBOPYECTBY,
BJIaJICHUE JOCTOBEPHOI
uH(popMalei o nepe1oBbIX
JOCTHKEHUSIX U OTKPBITHAX
MHUPOBOU U OTEYECTBEHHOMN
HayKH, 3aMHTEPECOBAHHOCTD
B HAay4YHBIX 3HAHUAX 00
YCTPOMCTBE MUpA U
00I111eCTBA;

- TOTOBHOCTb U CIIOCOOHOCTH
K 00pa30BaHUIO, B TOM YHCIIE
caMmo00pa30BaHUIO, Ha
MPOTSKEHUH BCEU KU3HU,
CO3HATEJIbHOE OTHOILIEHHE K
HENpephIBHOMY 00pa30BaHUIO
KaK YCJIOBHIO YCTIEUTHOMN
npodeccuoHaNBLHON U

00IIeCTBEHHOMI
JACATCIIbHOCTH.
MertanpeameTHbie
pe3yJibTaThbl
-  YMCHHC CaMOCTOATCIBHO
OIpECaACIIATD neian
JACATCIIPHOCTH M COCTaBJIATH
IIJIaHBbI ACATCIIBHOCTH,
CaMOCTOATCIIBHO
OCYILECTBIIATH,
KOHTPOJUPOBATH u
KOPPEKTUPOBATh

JIeATEIbHOCTh; HCIIOJIb30BaTh
BCE BO3MOJKHBIE PECYPCHI ISt
JOCTH>KEHHUSI  MOCTaBJIEHHBIX
1eJed M peaan3aluu IUIaHOB
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JeSITEIbHOCTH; BBIOMpATH
yCHEIIHble  CTpaTeru B
pa3IMYHBIX CUTYaIUsX;
- YMEHHE MPOTYKTUBHO

o0marscs u
B3aMMO/ICHCTBOBAThH B
poIecce COBMECTHOM
JESITEIIbHOCTH, YYUTHIBATh
MO3UIUH JIPYTHX YYACTHUKOB
JEeSATEILHOCTH, () (HEKTHBHO
pa3pemaTh KOHQIUKTHL;

- BJIAICHUC HaBBIKaAMH
[T03HABaTEJILHOM, yaeOHO-
HCCJIeI0BATEIbCKOM u
IIPOEKTHOMN JIEATEIHHOCTH,
HaBBIKAMU paspenieHus
npo0JieM; CIHOCOOHOCTh M|
TOTOBHOCTD K
CaMOCTOSITCIILHOMY  TTOWICKY
METOJIOB pelIeHUs
HpaKTI/I‘IGCKI/IX 3aaad,
IPUMEHECHHIO pa3IMYHBIX
METO/IOB IT03HAHUSI;

- TOTOBHOCTh U CIIOCOOHOCTH

K CaMOCTOSATEILHOUN
nH(pOpMaIMOHHO-
I03HaBaTEIbHON
JACATCIIbHOCTH, BKJIFOYas
YMeHI/Ie OpI/ICHTI/IPOBaTI)CSI B
paanqulx NUCTOYHHUKAX
uH(pOpMaIu, KPUTUHIECKU
OIICHHUBATH N
HHTCPIPETUPOBATH
UH(POPMALIUIO, TTOTY4aeMYIO
U3 pas3JIMYHbIX HCTOYHUKOB.
IIpeameTHbIe
pe3yJbTaThl:

- ¢c(OpMHUPOBAHHOCTH
MPEICTABJIIEHUM O
MaTeMaTHKE KaK 4YacTH
MUPOBOU KYJIBTYPBI U O
MeCTe MaTeMaTHKHU B
COBPEMEHHOU
[IUBHUJIN3AIIUH, O
crioco0ax onucaHus Ha
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MaTEMaTU4YECKOM SI3bIKE
SIBJIEHUM pEaIbHOr0 MUpa
- cOPMUPOBAHHOCTD
IIPEACTABICHAN O
MAaTEMATHYECKUX
MOHATHUSAX KakK O
BaKHEHIIINX
MaTEMaTU4YECKUX
MOJIEJISAX, MO3BOJISIOLINX
ONMCHIBATh U U3y4aTh
pas3HbIE MPOLIECCHI U
SBJICHHS; IOHUMAaHHUE
BO3MOKHOCTH
AKCUOMATHUYECKOTO
IIOCTPOCHUS
MaTEMaTU4YECKUX TEOPUI;
- BJAJICHUE METOIaMHU
JI0KAa3aTeNbCTB U
AITOPUTMOB PEIICHUS;
YMEHUE UX MPUMEHSITD,
MIPOBOJIUTH
JI0KAa3aTeJIbHbIC
pacCykJIeHUs B XOJI€
peLIeHUs 3a1a4;

- BJIQJICHUE
CTaHIAPTHBIMU
MpUEMaMH PEIICHUS
palMOHAIBHBIX U
MppalOHATbHBIX,
ITIOKAa3aTEIbHBIX,
CTEIICHHBIX,
TPUTOHOMETPUYECKUX
YpPaBHEHUU U
HEPABEHCTB, UX CUCTEM;
MCMOJIb30BaHUE TOTOBBIX
KOMITBIOTEPHBIX
IIpOrpamMm, B TOM YUCIIE
JUISL TIOUCKA IyTH
PELICHUS U WLTFOCTPALNU
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pelieHus: ypaBHeHUH U
HEPaBEHCTB;

- c(opMUPOBAHHOCTH
MPEACTABICHUN 00
OCHOBHBIX MOHSITHSIX,
UJEIX U METOJax
MaTEeMaTU4eCKOro
aHaIn3a;

- BJIaJICHUE OCHOBHBIMHU
MOHSATUSIMU O TUIOCKUX U
MPOCTPAHCTBEHHBIX
FeOMETPUUYECKHUX
burypax, X OCHOBHBIX
CBOMCTBAX;
c(hOpMHUPOBAHHOCTH
YMEHHUSI pacrno3HaBaTh Ha
yepTexax, MOJEISAX U B
pearbHOM MHpE
F€OMETPUYECKHE
(burypsl; NpUMEHEHHE
M3YYECHHBIX CBOWCTB

reOMETPUYECKUX QUTyp U

dbopMyIT IS peIeHUs
reOMETPUYECKUX 3a/1a4 U
3a/1a4 ¢ MPaKTUYECKUM
coJiepKaHUEM;

- ¢c(OpMUPOBAHHOCTH
MPEICTABICHUM O
MpolEeccax u sIBJICHUSX,
UMEIOLIUX
BEPOSITHOCTHBIN
xXapakrep, 0
CTATUCTUUECKUX
3aKOHOMEPHOCTSIX B
peaabHOM MHpe, 00
OCHOBHBIX MOHSTHSIX
AJIEMEHTAPHOM TEOPUH
BEPOSATHOCTEW; YMEHUN
HaxOJIUTh U OLICHUBATH
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BEPOSITHOCTU
HACTYTJICHUS COOBITHIA B
MPOCTEUIINX
MIPAKTUICCKUX
CUTYaIMsIX U OCHOBHBIC
XapaKTEPUCTUKU
CIIyYalHBIX BEJINYMH;
- BJIaJICHHE HABBIKAMHU
UCITIOJIb30BAHUS TOTOBBIX
KOMITbIOTEPHBIX
porpamMm Mpu perIeHUH
3amay;
- qmnug CAelBIX W
CIA00BUISIITUX
oOyyJarommxcsi:
OBJIaJICHUE TIPaBUIIAMU
3alMiCH MaTEeMaTUYECKHUX
dbopMyn U cHeUalIbHBIX
3HAKOB penbedHo-
TOYEUHOUN CUCTEMBI
o0o3nauenuit JI. bpaiins;

OBJIAJICHUE TAKTHIILHO-
0OCS3aTEILHBIM CITOCOOOM

o0cie10BaHus 51
BOCTIpUATHSL  PeNbe(HBIX
M300paKeHU
PEIMETOB, KOHTYPHBIX
M300paKeHUI
reoOMeTpUYeCcKux Guryp u
ApYTOE;

HaJIN4ue yMEHUs
BBITIOJTHATH
reoMeTpUUYECcKUe

MOCTPOEHUS C ITOMOIIBIO
HUPKYJIsT W JINHEUKH,

YUTATh penbedHbIe
rpaduKu  dJIEMEHTapHBIX
byHKIUH Ha
KOOpJIAWHATHOMU
MJIOCKOCTH,  TPUMEHSITh
creluaibHbIe
IIPUCITOCOOJICHHS TSt

penabeHOrO0  UepyeHUs
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("Hpadrcmen",
"[lIxonpHUK");
OBJIJICHHE OCHOBHBIM

(GyHKIIMOHATIOM
IPOrPaMMBI
HEBU3YaJIBHOTO JIOCTYTIa
K nH(pOpMaIMU Ha SKpaHe
MIEPCOHATBHOTO
KOMIIBIOTEPA, YMEHHE
UCTIOJIb30BaTh
TIEPCOHAIIbHBIC
TU(DIOTEXHIUECKUE
CpeacTBa
MH(OPMAIMOHHO-
KOMMYHHKAITHOHHOTO
JI0CTyTa CICIbIMU
00yJarOIMMUMHUCS;

- *nnas oOyvarommxcs ¢
HapylIEHUSIMH ~ OTIOPHO-
JIBUTATEJILHOTO
amnrmnapara:

OBJIaJICHUE
CHielUAJIbHBIMU
KOMITBIOTEPHBIMU
CpeacTBaMU
MpeACTaBICHUS U
aHaiau3a  JaHHBIX WU
YMEHHE  HCIOJb30BaTh
MEPCOHAJIBHBIE CPEICTBA
JOCTyTa c Y4ETOM
JIBUTaTEJIbHBIX,
peYeBUTaTENbHBIX u
CEHCOPHBIX HapyUICHU;
HaJIM4ue yMEHUS

UCII0JIb30BaTh
NEPCOHAJIbHBIE CPEICTBA
JOCTYTIA.
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