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UH(OPMAITOHHBIX TEXHOIOTHH IO 0J5(0)

Pa6ouas mporpamma obrmeobpasoBarensHoro ygedbnoro mpeamera OVIL04 YV Maremarnka
IpeJHAa3HAYeHA JUII pealli3allii B IpesieliaX 0cBOeHus oOpasosaTenbHO# mporpammer CIIO mo
cnenuansgoctd 13.02.07 DnexrpocHabxkenue (o oTpacisiM) Ha 6a3e OCHOBHOTO OOIIEro
00pa3oBaHusI ¢ OJHOBPEMEHHBIM ITOIyYeHHEM CPeHEro o0Imero o6pa3oBaHus B COOTBETCTBHH C
TEXHOJIOIHYIECKUM IPO(UIIEM ITOTydaeMoro npodeccCuoHaIBHOI0 00pa30BaHusL.

[Tporpamma paspaboraHa ¢ yderoM TpeboBaHui DenepaabHOTO TrOCYJapCTBEHHOIO
00pa3oBaTeIFHOTO CTaHAApTa cpemaHero obmero obpasoBaHHs (YTB. IpHKazoM MuHOOpHAyKH
P® or 17 masg 2012 r. Ne 413, ¢ m3menenusmu ot 29.12.2014 romga Ne 1645, ot 31.12.2015 roga
Ne 1578, 29.06. 2017 roma Ne 613), tpebopanuit ®I'OC cpemaero mnpodecCHOHATHHOTO
obpazoBanus mo crenuanbHocTH 13.02.07 DnexrpocHabkenue (1o orpacisiM) (yTB. IPUKa30M
MunnctepcTBa o6paszoBanus u Hayku PO ot 14 nekabps 2017 rona Ne 1216), B COOTBETCTBHH C
PekoMeHIAIUSIME II0 OpPraHM3aIlMK IOJydeHUs cpenHero obimero obpa3zoBaHHs B Ipenenax
OCBOEHHS 00pa3oBaTENBbHBIX MPOrpaMM CpemHero mpodeccHoHaIbHOr0o o0pa3oBaHMS Ha Oaze
OCHOBHOro o0Imrero o0pa3oBanus ¢ yderoM TpeGoBaHUM (enepaabHBIX TOCYIapCTBEHHBIX
00pa3oBaTeNbHBIX CTAHJApTOB M IIONy4aeMOM Npo(hEecCUH WM CHELMAIBHOCTH CPETHErO
npodeccuoHanbHOr0 oOpazoBaHus (mucbMO JlemapraMeHTa TIOCYNApCTBEHHOM IIONMTHKH B
chepe moarotoBku padounx kaapos u 1O Munobprayku Poccuu ot 17.03.2015 Ne 06-259),¢c
[TpriMepHO# OCHOBHOM 00pa3oBaTeNbHOW NPOrpaMMbl cpegHero obmero obpazoBaHus,
omo0peHHOM penreHueM (GeepaTbHOr0 yIeOHO-METOAUYECKOr0 OOBEAUHEHHsS IO Oo0IeMy
ob6pazoBanuio (mpotokon ot 28 mous 2016 r. Ne 2/16-3).

Opranu3aiusi-pa3padoTduK: denepanpHOE rOCyJIapCTBEHHOE 6romKeTHOE
obpasoBaTenpHOE yUpeskaeHue BhIcIiero obpazoBanusi «CTaBpOIOTIBCKHMA TOCYIapCTBEHHBIM
arpapHbIf YHUBEPCUTET)

PazpaboTuuk:
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1. MOSICHUTEJIbHAS 3AIIMCKA PABOYEN ITPOT'PAMMBI
OBHIEOBPA3OBATEJIBHOT'O YYEBHOT'O IPE/IMETA
OVYIL04 Y«KMATEMATHUKA»

[Iporpamma 0011e00pazoBaTENBLHOTO yueOHoronpeametaOVII1.04Y
«MaremaTuka» mpeAHa3HAUYCHA JUId M3y4YEHUs MaTeMaTUKH CTyAeHTaMu | Kypca
CHEIHATBHOCTA CPEAHEr0 MPO(PECCHOHAIBHOTO 00pa30BaHUSl TEXHOJIOTHYECKOTO
npodpuns  13.02.07 DOnexrpocHabxkenue (mo otpacasm) B DPI'BOY  BO
CraBpononibekuit 'AY, peanusytonieii o0pa3oBaTeNbHYIO0 MPOrpaMMy CpPEIHEro
obmero oOpa3oBaHusi B IIpelelaX OCBOSHUS OCHOBHOW MPOQEeCCHOHATHHON
oOpazoBarensHoil mporpammbl CIIO (OITOIT CITO) na 6a3e OCHOBHOTO OOIIETrO
oOpa3oBaHMsI IPU NOATOTOBKE CIELIMAIUCTOB CPEIHETO 3BEHA.

1.1. Lean yuyeOHOrO nmpeamera

Conepxkanue nporpammbl  yueOHoronpeaMetaOVYIL.04Y  «Marematukay
HAIPAaBIICHO HA JOCTH)KCHHE CIIEIYIOINX IIeJICH:

- obecnieyeHue CcGHOPMUPOBAHHOCTU TNPEACTABICHUM O  COIMAJIBHBIX,
KYJIbTYPHBIX U HCTOPUUYECKHX (DAKTOpAX CTAHOBIICHUS MAaTEMATHKH;

- o0ecrieueHre CHOPMUPOBAHHOCTU JIOTUYECKOTO, QJITOPUTMUYECKOTO M
MaTeMaTUYeCKOr0 MBIIIICHHUS,

- obecrieueHne cPOPMUPOBAHHOCTH YMEHHM MPUMEHSThH MOTYUYEHHBIC 3HAHMUS
MIPY PEIIEHUH Pa3INYHbIX 3a/a4;

- obecrieueHue cPOPMUPOBAHHOCTH NPEACTABICHUM O MaTEMaTHKE KaK YacTH
0O0IIIeYeIOBEYECKON KYJIbTYpPhl, YHHUBEPCAILHOM S3BIKE HAYKH, MO3BOJISIONIEM
OMKCHIBATH U U3yUYaTh PEAIbHBIC MTPOLIECCHI U SIBJICHUSI.

B mporpamMmy BKIIIOUEHO coOnEp)KaHWE, HAIlpaBICHHOE Ha (OPMHUPOBAHUE Y
CTYJICHTOB KOMIIETEHITNH, HEOOXOAUMBIX IJIi KAYECTBEHHOTO OCBOCHHS OCHOBHOMU
npodeccruoHanbHOM 00paszoBatenbHON nporpammel CITO Ha 6aze 0OCHOBHOTO 00ILIErO
o0pa30BaHMsI C TOTYYEHUEM CPETHEr0 00111ero 00pa30BaHus; MPOTrPAMMBI TOITOTOBKU
cnenuanuctoB  cpeaHero 3BeHa (IIIICC3) mnmo  cnenmuaibHOCTH — CPEHEro
npodecCUOHAIBHOTO ~ o0Opa3oBaHusl  TexHojiormdeckoro  mpoduins  13.02.07
DnekTpocHab)keHue (1o OTPacsim).

[Iporpamma  yuebnorompeametaOVYIL.04Y  «Marematuka» COCTOUT W3
colepkaHusi yd4eOHOTO MaTepuayia, B HEW OTpakeHa MOCIeA0BaTeIbHOCTh €ro
W3Y4YCHUS, pacTIpe/ieiCHIe YICOHBIX YacoB M0 TEMaM | pasjiesiaMm.

1.2 OO0mas xapakTepucTUKA y4eOHOronpeamera

VyeonsiiinpeametOVYIL.04Y «Martematuka» siBasiercs (yHAaMEHTAIbHBIM
0011e00pa30BaTEILHBIMITPEIMETOM CO CIIOKHBITUMCS YCTOWYHUBBIM COACPKaHUEM U
00ImuUMH TPeOOBAHUSMHU K TTOJATOTOBKE O0YYaAIOIIUXCS.

B npodeccuonanbHbiXx 00pa3oBaTENbHBIX OPTraHU3ANMAX, PEATU3YIOITUX
o0pa3oBaTeIbHYIO0 IPOrpaMMy CPEIHET0 00I1Iero 00pa3oBaHus B Mpejiesiax OCBOSCHUS
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OITOII CIIO na 6a3e 0CHOBHOT'O 00I1IeT0 00pa30BaHUsl, U3yUCHUE MATEMATUKU UMEET
CBOM OCOOCHHOCTH B 3aBUCHUMOCTH OT POt MpodhecCHOHATHFHOTO 00pa30BaHUSI.

[Tpu ocBoenun nipodeccuit CIIO u cnenmansaocTeit CITIO TexHOIOTHYECKOTO
npodwist TpodecCHOHATBFHOTO 00pa3oBaHUsS MaTeMaTHKa H3ydaeTrcs Ooiiee
yrayOJieHHo, Kak TpodribHas ydeOHas MUCIUIUIMHA, YYUTHIBAIONIAS CHEIU(UKY
OCBamMBaeMbIX MPOGECCUH WK CIICIIHATTBHOCTEH.

DT0 BBIpaXKaeTCs B COACPIKAHNN O0yUCHHMSI, KOJTMIECTBE YACOB, BBIJCIISICMBIX HA
U3Y4YEHHUE OTJEIBHBIX TEM MIPOrPAMMBI, TIIyOMHE UX OCBOCHUS CTYJIEHTaMU, 00beMe U
XapaKkTepe MPaKTUYECKUX 3aHITHI.

OOmue 1enu U3y4eHUs: MaTEeMaTUKU TPAAUIIMOHHO PEaU3YyIOTCS B YEThIPEX
HaIPaBJICHUIX:

1) ob1ee mpeacTaBiieHne 00 UIEIX U METOJIaX MaTeMaTHKU;

2) UHTEJUIEKTyaJIbHOE PA3BUTHUE;

3) oBiasieHrEe HEOOXOAMMBIMI KOHKPETHBIMH 3HAHUSIMU U YMCHUSIMU;

4) BocnIUTaTEIbHOE BO3/ICICTBHUE.

[Tpodunuzanus menet MareMaTH4eCKOro oOpa3oBaHus OTPaXKaeTcsi Ha BHIOOpPE
MPUOPUTETOB B OpTaHM3AIlMU YYCOHOW JACITCIBbHOCTH oOydarommxcs. Jlms
TEXHOJIOTHYEKOro Mpo@uisi MpodecCHOHAIBHOIO 00pa3oBaHUs BBIOOp LEIEH
CMEIIaeTcs B MParMaTHYECKOM HAIPaBICHUU, MPEIyCMaTPUBAIOIIEM YCUJICHUE WU
pacIIMpeHne MPUKIATHOTO XapaKTepa MU3YYCHHS MaTEMaTHKH, MPEUMYIIECTBEHHOM
OpHEHTAIIMU Ha aITOPUTMHYECKUI CTHIIb TI03HABATEIBHON JESTEIHHOCTH.

N3yyenne  mareMaTuku  Kak  npoduiIbHOM  001eo0pa3oBaTeIbLHOTO
y4eOHOTONpEeAMETa, YUUTHIBAIOIMIETO CHENMU(UKY OCBAaMBAEMbBIX CTYyJICHTAMH
npodeccuit CITO wmm cnermansaoctu CI1O, obecrieunBaeTcs:

* BLIOOPOM PA3JIMYHBIX MMOX0I0B K BBEJICHUIO OCHOBHBIX TIOHSTHIA;

* (opMupoBaHMEM CHCTEMBl Yy4e€OHBIX 3aJaHHUM, 00ECTICYMBAIOIINX
3¢ (PEeKTUBHOE OCYIIECTBICHUE BEIOPAHHBIX IIEJIEBBIX YCTAaHOBOK;

* o0orareHueM CIeKTpa CTUJICH YIeOHOU NeATeTLHOCTH 3a CUET COTJIACOBAHUS
C BEIyIIMMH JACATCIBPHOCTHBIMU XapaKTEPUCTHKAMU BBIOPAHHOW CHCITHATBHOCTH
cpemHero MpogeCCHOHAIBHOTO 00pa3oBaHus TexHoorudeckoro npoduns 13.02.07
DnexkTpocHab)keHue (10 OTPacIIsiM).

Taxum 00pazom, peanzariis coaepkaHus y9eOHOTONpeMETa OPUSHTUPYET HA
MIPUOPUTETHYIO POJIb MPOIECCYATbHBIX XapaKTePUCTUK YIeOHOM pabOThI, 3aBUCSIITUX
ot mipodist TpoecCHOHATTEHOTO 00pa30BaHUs, TIOJYYCHHS OMBITA WCIIOJIH30BAHUS
MaTeMaTUKH B COJEPKATEIBHBIX W MPO(ECCUOHATBLHO 3HAYMMBIX CHUTYaAIUSX II0
CpaBHEHUI0O C (OopMaTbHO-YPOBHEBBIMHU PE3YIbTATUBHBIMU XapaKTEPUCTHUKAMHU
oOy4eHwus.

Conepsxanue ydeOHoromnpeameTa pa3paboTaHO B COOTBETCTBUU C OCHOBHBIMH
coJiepKaTeIbHBIMU JTUHUSMU O0YYEHUSI MAaTEMATHKE:

- anreOpanyeckas JUMHUS, BKIIFOYAIOIIAas CHCTEMATH3aI|I0 CBEICHHUH O YHCIaXx;
M3y4YeHHE HOBBIX U 0000IIIEHNEe paHee N3YUEHHBIX onepaluii (BO3BEEHNE B CTEIICHbD,
U3BJIEYEHUE KOpHS, JorapupMHUpOBaHUE, CUHYC, KOCHUHYC, TAHTE€HC, KOTAHTE€HC W
oOpaTHble K HHMM); M3y4Y€HHME HOBBIX BHUJOB YHUCJIOBBIX BBIPAKEHUU U (HOPMYI;
COBEPILIEHCTBOBAHUE MPAKTUYECKUX HABBIKOB M BBIYUCIUTENIBHOM KYJIbTYPHI,



pacUIMpPEeHNUE U COBEPLICHCTBOBAHUE alre0pandeckoro armapara, copMUpPOBAHHOTO
B OCHOBHOMH IITKOJIE, M €T0 MPUMEHEHNE K PEIICHUIO0 MAaTEMAaTUUECKUX U TPUKIIATHBIX
3ajady;

- TEOPETHKO-(PYHKIIMOHAIbHAS JIMHUS, BKJIIOYAIONIAs CHUCTEMATHU3AINI0 |
pacIMpeHne CBEeNCHW O (YHKIIHUAX, COBEPIICHCTBOBAHHWE TPAPUUYCCKUX YMCHHIA;
3HAKOMCTBO C OCHOBHBIMH HJICSIMH U METOIaMH MaTeMAaTHUECKOTO aHalln3a B 00beMe,
MO3BOJISIONIEM HCCIEAOBAaTh d3JIEMEHTApHBIE (PYHKIIMM W pEIIaTh MPOCTEHIHe
reoMeTpuyeckue, GU3nYecKkre u Apyrue NpuKiIagHble 3a1auu;

- JINHUS yPABHEHHUU U HEPaBEHCTB, OCHOBAHHAsI HA TIOCTPOCHUH U UCCIIEIOBAHUU
MaTEMaTUYECKUX MOJEINIel, MepeceKaronascs ¢ anreOpanyeckoil U TEOpeTHUKO-
(GYHKIMOHATBFHOM JMHUSAMHM W BKJIIOYAIONIash pPa3BUTUE U COBEPIICHCTBOBAHUE
TEXHUKU airedpandeckux MmpeoOpa3oBaHU JUIsl pEIICHUS] YpaBHEHUN, HEPABEHCTB U
cucteM; (QopMUpOBaHUE CHOCOOHOCTH CTPOUTH M HCCIENOBaTh MPOCTEHIne
MaTeMaTHYECKHEe MOJCIIA TIPH PEIICHUH MPUKIAIHBIX 3a7ad, 3aJad U3 CMEKHBIX U
CHEIUATbHBIX JUCIUIUINH;

- TeoMeTpHWYecKas JIMHHS, BKIIOYAIONAs HATJISAIHBIC TPEICTABICHUS O
MIPOCTPAHCTBEHHBIX (PUTYpax W M3y4YCHHE MX CBOWCTB, (DOPMHPOBAHHE W PA3BUTHC
MIPOCTPAHCTBEHHOT'O BOOOPAKEHUS, pa3BUTHE CIIOCOO0B TEOMETPUICCKUX H3MEPCHUH,
KOOPJIMHATHOTO ¥ BEKTOPHOTO METOJOB JUIsI pEIICHUS MaTeMaTHYECKUX U
MIPUKJIAIHBIX 337124,

- cTOXacTU4YecKas JIMHUSI, OCHOBaHHAsI Ha Pa3BUTUU KOMOMHATOPHBIX YMEHHU,
MPEACTABICHUM O BEPOSITHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX OKPYKAIOIIErO
MUpa.

Nzyuenue 00111e00pa30BaTEIHLHOTO ydeOHOorornpeameTa OVIL04Y
«MaremaTuka» 3aBepIliaeTcsl MOJBEICHUEM HTOTOB B (OpMe JK3aME€Ha B paMKax
MIPOMEXYTOUYHOM aTTECTallMM CTYJEHTOB B Mpolecce ocBoeHus ocHOBHOUM OITOII
CIIO c nonyuenuem cpennero oomiero oopazoanus (IITICC3).

1.3. MecTo yueOHOT0 NIpeIMeTa B y4eOHOM IJIaHe

VYueoOnbiiinpeametOVIIL.04Y «MaremaTtuka» sSBASETCS y4E€OHBIM MPEIMETOM
oOs3aTenbHOM TpeaMeTHo obnactu «Martematuka u  uHpopmaruka»y DPIOC
cpeaHero oo1iero oopa3oBaHus.

VYueOnspiiinpeametOVYI1.04Y «Maremaruka» U3y4aercs B
obmeobOpazoBarensHoM mukiae yaeOnoro ruiana OITOIT CIIO na 6a3e OCHOBHOTO
oOmero oOpa3zoBaHus ¢ MoJydeHHeM cpeanero oomero oopaszosanus (IITICC3) mo
CHELHAIbHOCTA CPEIHEr0 MNPO(PECCHOHAIBHOIO 00pa30BaHUSl TEXHOJIOTMYECKOTO
npoduist 13.02.07 DnexrpocHabxkenune (10 0TPACIIAM).

B yae6nom murane [MIICC3 o crienuanbHOCTH CpeaHero mpodecCHOHATEHOTO
oOpazoBaHusi TexHojoruueckoro mnpodwis 13.02.07 DnekrpocHabxkeHue (1o
orpacisiM) Mecto yudeOHorompeametraOVIIL.04Y «Martematuka» — B cOCTaBe
00111€00pa30BaTeNIbHBIX YYEOHBIX JUCHUIUIUH, (POPMHUPYEMBIX M3 00s3aTEIbHBIX
npeameTHbix obnacreir ®I'OC cpennero obiiero 06pa3zoBanus, 1 CIICHUATBHOCTEH
CIIO texHonorn4eckoronpoduiis npoPpecCuoHaIbHOTO 00pa30BaHUsl.



1.4. Pe3yJII>TaTLI 0CBOCHMSA yqeﬁnoronpez[MeTa — JIJHYHOCTHBIC,
METaNpPeaAMETHLIC, IPEIMETHDLIC

OcBoenue comepkanus ydeOHOro mpeamera «MaremaTtnkay oOecTieunBacT
TOCTI)KEHUE CTYICHTAMHU CIICAYIOIINX pe3yibmamos.
* TUYHOCHHBIX'

- POCCHUHCKYI TPaXJAHCKYI0 HUJEHTUYHOCTb, MAaTPUOTU3M, YBaXKEHHUE K
CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTH NepeJ, PoAWHON, TOpAOCTHU 32 CBOM
Kpa#, cBow PojuHy, mpoliioe U HacCTosilllee MHOTOHALlMOHAJIbHOIO Hapoza
Poccuu, yBaxkeHHe rocy/lapCTBEHHbIX CUMBOJIOB (rep6, ¢gJiar, TMMH);

- TPaXAaHCKyl0 NO3UIMUI0 KAaK aKTUBHOTO M OTBETCTBEHHOrO 4YJieHa
pPOCCHUMCKOTO 0O0IeCTBa, OCO3HAIOILET0 CBOM KOHCTUTYLIMOHHbIE IIpaBa U
00513aHHOCTH, yBa)KaloIlero 3aKOH U NMPaBONOPs0K, 00J1afal0Iero 4yBCTBOM
COOCTBEHHOTO JOCTOMHCTBA, OCO3HAHHO MPHUHUMAIOIEr0 TPAJUIMOHHbIE
HallMOHAJIbHbIe U 00leyesoBeYeCKUe TYMaHHUCTUYECKHE U JIEMOKpaTUYeCKUe
IIEHHOCTH;

- TOTOBHOCTb K caykeHUto OTeuecTBy, ero 3aljuTe;

- chOpMUPOBAHHOCTb MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKH U 001LeCTBEHHON MPaKTUKH, OCHOBAHHOTO Ha JHaJiore
KyJbTYp, a TAaKXe pas3/IMyHbIX GopM O0OIIECTBEHHOrO CO3HAHMUS, OCO3HAHUE
CBOEro MecTa B MOJIMKYJIbTYPHOM MUPE;

- c)OpMHUPOBAHHOCTb OCHOB CaMOpPa3BUTHUS U CaMOBOCIMTAHHUS B
COOTBETCTBUU C 00IleYe/IOBEUECKUMHU LIEHHOCTAMH U UJiealaMU IPaXk/IaHCKOTO
0011leCTBa; FOTOBHOCTb U CIOCOOHOCTb K CaMOCTOSITE€JIbHOW, TBOPYECKOW M
OTBETCTBEHHOM J1eATeJIbHOCTH,;

- TOJIepaHTHOe CO3HaHWe W TOBeJleHue B MOJIUKYJbTYPHOM MHUDeE,
TOTOBHOCTb U CIIOCOOHOCTb BECTU JIUAJIOT C IPYTUMU JIOJbMU, IOCTUTATh B HEM
B3aMMOINIOHMMaHUSI, HAXOJUTb OOIMe 1eJd U COTPYAHUYATb [Jd HUX
JIOCTMXKEHUSI, CIHOCOOHOCTb MNPOTHUBOCTOSITh  HJAEOJIOTHUM  3KCTPEMU3MA,
HallMOHaJIU3Ma, kceHOdOOUH, JIMCKPUMUHAIUU 1o COlMaJIbHbIM,
peJIMTMO3HbIM, PACOBbIM, HAllMOHAJIbHbIM NMPU3HAKAM WU J]PYTMM HeraTUBHBIM
COIIMaJIbHBIM SIBJIEHUSIM;

- HaBBIKU COTPY/IHUYECTBA CO CBEPCTHUKAMU, IETbMU MJIa/IlIIer0 BO3pacTa,
B3pOCJAbBIMU B  00Opa3oBaTeJibHOW, OOIIECTBEHHO II0OJIe3HOH, Yy4eOHO-
MCCJ/IeI0OBaTE/bCKOM, IPOEKTHOM U APYTUX BU/IAX e TeJbHOCTH;

- HpaBCTBEHHOe CO3HAaHHWe W T[OBeJleHHWe Ha OCHOBE YCBOEHHs
00111eYesI0BeYEeCKUX LIEeHHOCTEH;

- TOTOBHOCTb M CHOCOOHOCTH K 00pa3oBaHW, B TOM 4HCJe
caMo0o6pa30BaHMI0, HA MPOTSP)KEHUHU BCEM KU3HHU; CO3HATE/IbHOE OTHOLIIEHHE K
HeNpepbIBHOMY 00pa30BaHUI0 KaK YCJOBUIO yCHENHON npodecCuoHaNbHOU U
00111eCTBEHHOH /eI TeJbHOCTH;

- 3CTeTUYECKOe OTHOLIEHUEe K MUPY, BKJIIOYas 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, COPTA, 0OLECTBEHHBIX OTHOILLIEHUH;



- TMpPUHATHE U peah3alyi0 LIeHHOCTeW 3/J0pOBOro M 6e30MacHOro oobpasa
)KM3HH, NOTPEOHOCTH B (PU3IUYECKOM CAMOCOBEPIIEHCTBOBAHUU, 3aHATHUSAX
CIOPTUBHO-03/I0POBUTEJIbHON  JeATeJbHOCTbIO,  HeNpUsATHE  BpeJHbIX
NPUBBIYEK: KypeHUs], yIOTPeOIEHUS aJIKOT0Jisl, HAPKOTUKOB;

- OepexHoe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOLIEHHE K PU3UIECKOMY
M TCUXO0JIOTHUYECKOMY 30POBbIO, KaK COOCTBEHHOMY, TaK W JIPYTUX JIIOJEW,
yMeHHe OKa3bIBaTh NNEPBYIO NOMOIILb;

- OCO3HaHHBIM BBIOOp OyAyler npodeccuy U BO3MOXKHOCTEW peasn3alniu
COOCTBEHHbIX J>KM3HEHHbIX IIJIAHOB, OTHOILIEHUWE K MNpodeccuoHaTbHON
JleITeJIbHOCTU KaK BO3MOXXHOCTH y4aCTHUSA B PELIEHUU JIMYHBIX, 001 eCTBEHHBIX,
roCy1apCTBEHHBIX, 00IleHallMOHAIbHbIX IPOOJIEM;

- CcOOPMUPOBAHHOCTDb 3KOJIOTUYECKOrO MBIIIJIEHUS], IOHUMAHUS BJIUSHUSA
COLMAJIbHO-3KOHOMUYECKUX IMPOLECCOB HA COCTOSIHWUE TMPUPOJHOU U
COIMAJIbHOW  Cpefbl; MNpUOOpeTeHHWe  OmbiTa  3KOJIOTO-HAaNpaBJIeHHOHN
JleITeJIbHOCTH;

- OTBETCTBEHHOE OTHOUIEHHE K CO3JaHUI0 CEMbU HAa OCHOBE OCO3HAHHOTO
NPUHATHUA LEHHOCTEN CEMENHOU KU3HU;

* MmemanpeomMemHuix:

- YMEHHUE CaMOCTOATEJIbHO OMPEACIATh eI ACSTEIbHOCTH U COCTABIIAThH IJIaHbI
NEATEIbHOCTH; CAMOCTOATENIBHO OCYIIECTBIATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH
NEATENIbHOCTh, HCMOJIb30BaTh BCE BO3MOXKHBIE PECypChl ISl JTOCTHXKEHHS
MOCTABJICHHBIX 1IE€JIEH U peanu3aluu IJIAaHOB JESATEIHbHOCTH; BHIOMpATH YCHEIIHBIC
CTpaTEeTUH B Pa3TUYHBIX CUTYaIIHSIX;

- yYMEHHE TPOJIYKTUBHO OOIAThCI W B3aMMOJIEWCTBOBATH B  IpoIlecce
COBMECTHOM JESATEIBHOCTH, YUYUTHIBATH MO3UIIUN IPYTUX YUYACTHUKOB JEATEIHHOCTH,
s PexTUBHO pazpemaTb KOHPIUKTHL;

- BJAJCHUE HaBBIKAMU I[IO3HABATEJIbHOW, Yy4E€OHO-HCCIIENOBATEIbCKON U
MPOEKTHOM JESATENbHOCTH, HABBIKAMHU pa3pelieHuss MNpoOsieM; CHOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEJIbHOMY MOMCKY METOJIOB PEIICHUs MPAaKTUYECKUX 3ajad,
MPUMEHEHUIO Pa3INYHBIX METOJIOB MTO3HAHNS,

- TOTOBHOCTh U CHOCOOHOCTH K  CaMOCTOSTEJIbHOW  WH(OPMAIIMOHHO-
MMO3HABATEIILHON JIEATEIbHOCTH, BKJIIOUAs YMEHHE OPHUEHTHUPOBATHCS B PA3THUHBIX
HUCTOYHMKAX WHGOpPMAIMK, KPUTUYECKA OLEHUBATh U  HHTEPIPETUPOBATH
uH(}OpMAITHIO, TTOIYIaeMYI0 U3 PA3TUYHBIX HCTOYHUKOB;

- YMEHHE€ HWCIOJb30BaTh CPEJACTBa MH(POPMAIMOHHBIX W KOMMYHHUKAITMOHHBIX
texHonorud (nmanmee - WMKT) B pelleHMM KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U
OpraHMU3allMOHHBIX 3aJad C COOJIIOJICHUEM TPEOOBAaHUN SPrOHOMUKH, TEXHUKHU
0€30I1aCHOCTH, TUTUEHBI, PECYPCOCOCPEIKEHUS], TTPABOBBIX U ATUUYECKUX HOPM, HOPM
nH(pOpMaITMOHHOM 6€301aCHOCTH;

- yYMEHHE ONpEICTATh Ha3HAYeHWE U (QPYHKIUU Pa3JIMYHBIX COIHATBHBIX
WHCTUTYTOB;

- YMEHHE CaMOCTOSITEIHHO OIEHWBATh M MPUHUMAThH PEIICHHS], ONPEACIISIONIIE
CTPATETHUIO TMOBEICHNUS, C yUETOM TPAXTAHCKUX ¥ HPABCTBEHHBIX IIEHHOCTEH;



- BJAJCHUE SA3BIKOBBIMU CPEIACTBAMH: YMEHUE SICHO, JJOTUYHO U TOYHO HM3JaraTh
CBOIO TOUKY 3pEHHUS, UCIIOIb30BaTh aJCKBATHBIE I3BIKOBBIE CPEICTBA;

- BIQJCHME HaBbIKAMU TMO3HABATENbHOM  pedrekcuu Kak  OCO3HAHUS
COBEPLIAEMBIX JIEUCTBUI U MBICIUTEIIBHBIX IPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHUH,
IPAaHUL] CBOETO 3HAHUS W HE3HAHUS, HOBBIX ITO3HABATEIIBHBIX 33/1a4 U CPEJICTB ISl UX
JOCTHKEHUS;

* npeoOMemHbix.

- c(OpMUPOBAHHOCTH MPEACTABICHUN O MaTeMaTHUKE KaK 4YacTH MHPOBOM
KyJbTYpPhl U MECT€ MaTEMATUKU B COBPEMEHHOM IMBWJIM3AIMHU, CIOCO0AX OMUCAHUS
ABJICHUN PEATbHOTO MUPA HA MAaTEMATUYECKOM SI3BIKE;

- c(hopMHpPOBAaHHOCTh TMPEACTABICHUN O MaTeMaTHMYECKUX TMOHATHAX Kak
BOKHEUIIINX MATEMATHYECKUX MOJAENAX, MO3BOJIAIOIINX OMMUCHIBATh U U3y4aTh PA3HbBIC
IPOLIECCHI U SIBJIICHUS; MOHMMAaHUE BO3MOKHOCTH aKCHOMATHYECKOI'O IMOCTPOEHUS
MAaTeMaTUYECKUX TEOPUH;

- BJAJCHHE METOJAMH JOKAa3aTeJIbCTB M AJITOPUTMOB pEILICHHS, YMEHUE HX
IIPUMEHSATH, IPOBOAUTH J1I0KA3aTEIbHbIE PACCYKICHHUS B XOJE PEUICHUS 3a/1a4;

- BIJIAJICHUE  CTAaHAAPTHBIMM  [PUEMAMU  PEUICHHUS  pPAUUMOHAIBHBIX U
HMppalHOHAIBHBIX, TOKA3aTENbHbIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPABHCHUHN U
HEPABEHCTB, UX CUCTEM; UCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX IIPOTPAMM, B TOM
YU CJIIE JJIS1 IIOMCKA Iy TU PELLICHUS U WIUTIOCTPALMU PELIEHUS] YPABHEHUN U HEPABEHCTB;

- c(OpMHUPOBAHHOCTH MPEACTABICHUI 00 OCHOBHBIX MOHATHUSIX MAaTEMaTHUYECKOTO
aHaJm3a;

- BJIAJICHUE OCHOBHBIMU TOHSTUAMU O IUIOCKHUX UM MPOCTPAHCTBEHHBIX
reoMeTpudeckux (Urypax, uX OCHOBHBIX CBOMCTBaX; C(HOPMHUPOBAHHOCTH YMEHHS
pacno3HaBaTh T€OMETpUYECKUE (PUTYPHI HA YEPTEkKaX, MOJICTISIX U B PEATbHOM MUDE;
MPUMEHEHNE U3YyYEHHBIX CBOMCTB TeoMeTpudecKux uryp u Ghopmys A perieHus
FeOMETPUUECKUX 3aJa4 U 337a4 C IIPAKTUYECKUM COJIEpKaHUEM;

- c(OpMUPOBAHHOCTH TPEJICTABICHUNA O TPOIECCax U SBICHUAX, HUMEIOIIUX
BEPOSITHOCTHBIM XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEAJIBbHOM MHPE,
OCHOBHBIX NOHATHUSAX 3JEMEHTAPHOW TEOPUU BEPOSATHOCTEM; YMEHUM HAXOAUTH U
OIICHUBATh BEPOSTHOCTU HACTYIUICHUS COOBITMH B MPOCTEUIIUX MPAKTUUECKUX
CUTYallUsIX U OCHOBHBIE XapaKTEPUCTUKHU CITyYalHbIX BEJIMYMH;

- BJIQJICHUE HABBIKAMU HMCIIOJB30BAHUS TOTOBBIX KOMIBIOTEPHBIX MPOrpaMM IMpHU
pelIeHNH 3a/ad4;

- c(pOPMUPOBAHHOCTH MPEACTABICHUN O HEOOXOJUMOCTH JI0Ka3aTeNIbCTB IPHU
000CHOBaHUU MATEMAaTUYECKUX YTBEPKICHUM U POJU aKCMOMATHUKUA B TIPOBEICHUU
JNEYKTUBHBIX PACCYKICHUN;

- c(OpMHUPOBAHHOCTH TMOHSATUHHOTO ammapara Mo OCHOBHBIM paszfenaMm Kypca
MaTEeMaTHUKH; 3HAHUWA OCHOBHBIX T€OPEeM, (DOPMYJ M YMEHUS UX NMPUMEHSATH, YMEHUS
J0Ka3bIBATh TEOPEMBbI U HAXOJUTh HECTAHAAPTHBIE CLIOCOOBI PEIICHUS 3a/1a4;

- c(OpMHUPOBAHHOCTH YMEHHUM MOJEIUPOBATH PEAIbHbIE CUTYALIH, UCCIIEI0BATh
NOCTPOECHHBIE MOJIENN, UHTEPIIPETUPOBATH MOJTYUYECHHBIN PE3yJIbTaT;

- c(OpMUPOBAHHOCTH MPEACTABICHUI 00 OCHOBHBIX MOHATUSIX MATEMaTUUYECKOTO
aHaJM3a U UX CBOWMCTBAX, BIaJCHUE YMEHHEM XapaKTepU30BaTh MOBe/IeHUE DYHKIIHMA,
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UCIIOIb30BAaHUE TIOJYYEHHBIX 3HAHWM U1 ONWCAaHMWS M AaHalIW3a peajbHbIX
3aBUCHUMOCTEH;

- BIIAJICHUE YMEHUSIMHU COCTABJIICHUS BEPOATHOCTHBIX MOJICIIEH IO YCIOBHIO
3a/laud M BBIYUCICHUS BEPOSATHOCTU HACTYIUICHUS COOBITUHA, B TOM YHCIE C
npuMeHeHneM GopMysT KOMOMHATOPUKN M OCHOBHBIX TEOPEM TEOPHH BEPOSTHOCTEH;
WCCJIEIOBAHUS CIYYaHBIX BEJIMYHMH MO UX PACIPEICICHUIO.

* JIMYHOCHHBIX PE3Y/IbMAM 08 60CRUMAMENbHOU RPOZPAMMDbL

- JIP 1 Oco3Haromuii ceds TpakJaHMHOM M 3alITUTHUKOM BEJIMKOMW CTpaHBbI;

- JIP 2 TlposBisitonuii akTUBHYIO TPaXXKAAHCKYIO MO3UIUIO, JEMOHCTPUPYIOITNNA
OPUBEPKEHHOCTh ~ NPUHUMUIIAM  YECTHOCTH,  HOPSJAOYHOCTH,  OTKPBITOCTH,
SKOHOMHUYECKHA AKTUBHBIA W YYaCTBYIOIIHN B CTYJCHUYECKOM H TEPPUTOPHUATBLHOM
caMOyIpaBJ€HUU, B TOM UYHUCIE HA YCIOBUSX JOOPOBOJBYECTBA, MPOTYKTUBHO
B3aMMOJICUCTBYIOIIMA M  y4YacTBYIOIIUM B  JIESITEIBHOCTH  OOIIECTBEHHBIX
OpraHu3aluu;

- JIP 3 CoOmoparomuii  HOpMBI  NPaBOMOPSIAKA,  CICAYIOIIUA  ujeasam
rpaXJIaHCKOro 00IecTBa, oOecreueHus 0e30MacHOCTH, MPaB U CBOOOJ TpaxkaaH
Poccun. JlosnpHBIM K yCTaHOBKaM M TMPOSIBICHUSM MPEACTaBUTENECH CYOKYyIbTYD,
OTIMYAKOIIUNA KX OT TPyNH C JAECTPYKTUBHBIM M JIEBUAHTHBIM IIOBEACHUEM.
JIEMOHCTPUPYIOIIMM HENPUIATUE W NPEAYNPEKAAOMMNNA  COUUAIBHO ONACHOE
IIOBEJCHUE OKPYKAIOIIUX;

- JIP 4 llposBnstominidA M JEMOHCTPUPYIOIIMKA YBaXXEHUE K JIIOIIM TpYyIa,
OCO3HAIOUIMN LIEHHOCTh COOCTBEHHOro Tpyaa. Ctpemsamuiicas K (GOpMHPOBAHUIO B
CETEBOM cpefie JIMYHOCTHO M MPO(PECCHOHAIBHOIO KOHCTPYKTUBHOIO «IH(PPOBOIrO
ciena;

- JIP 5 [leMOHCTpUpYIOIIMKA  NPHUBEPKEHHOCTh K  POJHOM  KYJBTYpE,
HMCTOPUYECKON NaMsITH Ha OCHOBE J1t00BU K PoiuHe, pogHOMY Hapoay, Majoi poauHe,
MIPUHATHIO TPAAULIMOHHBIX [IEHHOCTEN MHOTOHALIMOHAJIBHOTO Hapoaa Poccuu;

- JIP 6 IlposBustomunii yBaKEHHUE K JIFOASM CTapIIErO MOKOJEHUSI U TOTOBHOCTh
K YYaCTHIO B COLUMAIBHOM MOJJIEPKKE U BOJIOHTEPCKUX JIBUKCHHUSX;

- JIP7 Oco3Haomuii  OpHOPUTETHYIO  ILIEHHOCTh JIMYHOCTH  YE€JIOBEKa;
YBaXAIOIINH COOCTBEHHYIO M UY>KYIO YHUKATHHOCTD B PA3JIMYHBIX CUTYAIIUSIX, BO BCEX
dbopmax u Buaax AeSTEILHOCTH;

- JIP 8 IlposBnsiomnidi U JAEMOHCTPUPYIOIIMI YBaXXEHHE K MPEICTABUTEIAM
Pa3JIMYHBIX ATHOKYJIBTYPHBIX, COLUAJIBHBIX, KOH(PECCHOHATBHBIX W HHBIX TPYMII.
ConpuyacTHbId K COXPAaHEHUIO, MPEYMHOXKEHUIO M TPAHCIALMU KYJbTYPHBIX
TPAAULIMI U LIEHHOCTEW MHOTOHAIIMOHAJIBHOTO POCCUMCKOTO TOCYAapCTBa;

- JIP9 CoOmomarommii W NpOMaraHIvMPYIOMMK TpaBujia 3I0pPOBOTO U
Oe3omacHOro oOpasa KW3HH, CIOPTa; MPEeIYyNPEeKIAMUNA TUOO0 MPEeo 0IeBAIOIINN
3aBUCUMOCTH OT QJIKOTOJIsI, Tabaka, ICUXOAKTUBHBIX BEIIECTB, a3apTHBIX UTP U T..
CoxpaHsAonmMi TMCUXOJOTHYECKYI0 YCTOMYHMBOCTh B CHUTYaTUBHO CIIOXKHBIX WIH
CTPEMUTEILHO MEHSAIOIINXCS CUTYALHSIX;

- JIP 10 3aboTtsmuiica 0 3aluTe OKpYKaroliehd cpeabl, COOCTBEHHON U UyXOM
0€30I1aCHOCTH, B TOM YHCIIe LIU(PPOBOIA;
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- JIP 111IposBnstomuii yBa)K€HHUE K ICTETUYECKUM IIEHHOCTSM, O0JIaJaroniuii
OCHOBAMU 3CTETUYECKOUN KYJIbTYPHI;

- JIP 121Ipunumaronuii ceMeilHble LIEHHOCTH, TOTOBBIA K CO3JaHUI0 CEMbHU U
BOCIIUTAHUIO JIETEH; JEMOHCTPUPYIOIINN HEMPUAITAE HACWUIIMS B CEMbE, yX0Ia OT
POIAUTENILCKOW OTBETCTBEHHOCTH, OTKAa3a OT OTHOLICHHM CO CBOMMH JETBMH U HUX
(hMHAHCOBOTO COACPIKAHUSI.

1.5. KoJanyecTBO 4acOB HAa OCBOEHHE NMPOrPaMMbl YUeOHOI0 MpeaMeTa
OO6s3atenpHas ayIuTOpHas yueOHasi Harpy3kaoOydaromierocsi- 190 gacos.
CamocrosiTenbHas (BHeayIMTOpHAsi) paboTa - 7 4acos.

Koncynbranuu- 4 gaca.

1.6. 3MeHeHus, BHECEHHBbIE B Pa0041yI0 MPOrpaMMy Mo CPaBHEHHUIO C
IIpumepHoii nporpammoii mo OO/L:

CokpaitiieH 00beM 4acOBOM ayIMTOPHOM M CAMOCTOSITENILHON PabOTHI C IEJIbIO
uHTEeHCH(HUKAIK TPOodEeCCHOHANBHOW TIOJTOTOBKM B paMKax €€ HHTETpaluu ¢
00111e00pa30BaTeIbHON MOITOTOBKOM.
dopma koHTpoJIs: IK3ameH (1-2 cemectp).
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2. CTPYKTYPA U COAEP)KAHUE YYEBHOI'OITPEIMETA

OVIL04Y <MATEMATUKA»

2.1. O0bem yueOHOrOnpeaMeTa U BUAbI Y4eOHOH padoThl

Bun yuyeO6Hoii padoThl

Oo0BeM yacoB

CyMmmapHasi yueOHasi HAarpy3ka BO B3aMMO/1eiiCTBHU C 209
npenoaaBarejiemM

Camocmosamenvhnasn paooma 7
O0bem 00pa3oBaTeIbHOM MPOrPaAMMBbI 190
B TOM YHCJIE:
TEOPETUUECKOE 00yUeHUE [
nabopaTopHblie paboThI
MPAKTUYECKUE 3aHATHUS 108
KypcoBasi paboTa (IIpOeKT)
KOHTpOJIbHasA padboTa

IIpomexyTouHasi arrecranusi MNPOBOAMTCA B (dopme 12

akzamena(l-2 cemecmp)
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2.2. TemaTtuvecknii miiaH u coaepxkanue yueonoronpeameraO¥yIIL.04 Y«MaremaTtuka

YpoBeHnn
HaunmenoBanue | Coaep:xanue ydeOHOro MaTepualia, JadopaTopHbie padoThl U NPAKTHYECKHE Oo6bem
pa3aesioB U TeM 3aHSTHS, CAMOCTOSITEJILHAS PA00Ta 00YUAIOLIUXCS (eCiu NPedyCMOMPEHbl) 4acoB OCB(’;eHH
1 2 3 4
Beenenne 2
MaremaTtuka B HayKe, TEXHUKE, SKOHOMHUKE, MHPOPMAITMOHHBIX TEXHOJIOTUAX U 2
BBenenne MPAKTUYECKOM AesATeNbHOCTU. Llenu u 3a1aun n3y4eHusi MaTeMaTUKHU PH OCBOCHUU
npodeccuit CI1O u cnenuansuocteit CIIO.
Paznea 1. 1. Aareopa 32
Conep:kanue y4eOHOro MmaTepuasa 8 1,2,3
MaremaTuka B HayKe, TEXHUKE, JKOHOMUKE, THOOPMAIIMOHHBIX TEXHOJIOTUSIX U 4
Tema 1.1. MpaKkTUYEeCKOM fesTenbHocTy. Llenu u 3agaun u3ydeHuss MaTeMaTUKU TIPU OCBOCHUU
PazBurue npodeccuit CI1O u cneunansHocTeit CI1O.Lenbie u panmoHalibHbIE YHCIIA.
OHSITHS 0 JleiicTButenpHble uncna. Ilpubausicennsie soruucienus. Komnaexcuvie uucaa.
qHcIe IIpakTnyeckue 3aHATUSA 4
Apudmerrnueckue AEHCTBUS HAJ YUCIaMHU, HAXOXJICHUE MPUOIMKEHHBIX 3HAUCHUN
BEJIMYHH U MOTPEIIHOCTEN BHIYUCIICHHH (A0COTIOTHON U OTHOCUTEIBHOM ), CDAaBHEHHE
YU CJIOBBIX BBIPAKECHUMU.
Tema 1.2. Copnep:xanue y4eOHOI0 MaTepuaJjia 24 1,2,3
Kopuu, crenenn | Kopun u crenenn. KopHu HatypaiabHOM CTENEHH U3 YUCiIa U UX cBOicTBA. CTeneHu 10
W JorapumMbl | ¢ palMOHAIBLHBIMU TIOKa3aTeNsiMH, UX cBoOWcTBA. CTENEHW ¢ JeWCTBUTEIBLHBIMU
nokazaresnsaimMu. Ceoticmea cmenenu ¢ 0eticmeumenbHblM NOKA3amenem.
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Jlorapupm. Jlorapubm uyucina. OcHOBHOE JOTapuMHUUECKOE TOXKIECTBO.
Jlecsituunble W HaTypaibHbie Jorapudmsl. [IpaBuna nedictBuii ¢ jorapudpmamu.
Ilepexon Kk HOBOMY OCHOBAHHUIO.

IIpeoGpa3zoBanue ajnredOpanvecKux BbIPa’KeHUI. [IpeobpazoBanue
palMOHABHBIX, UPPAIIMOHATIBHBIX CTEIIEHHBIX, TOKA3aTEIbHBIX U JIOTapU(PMUUECKUX
BBIPAKCHUM.

IIpakTHyeckue 3aHATHS 14
Brrunciienne u cpaBHeHUE KOpHEN. BrInosiHEHWE pacdyeToB ¢ paaukaiaMu. Pemenne
MppalMOHAIbHBIX ypaBHEHNNW. HaxoxXneHne 3Ha4eHN CTENEHEN ¢ palOHAIbHBIMU
noka3atensimu. CpaBHeHue creneHend. [IpeoOpa3zoBanHust BbIpAKEHUN, COJAEPKAILUX
cTerneHu. Pemenne noka3arenbHbIX YPAaBHEHUN.
Pemenne mnpuknagHblx 3agad.  Haxoknenwe  3HadeHuwil  sorapupma 1o
IIPOU3BOJIBHOMY OCHOBaHUIO. Ilepexox oOT OJHOrO OCHOBaHHMSA K JpPyromy.
Boruncnenue u cpaBHeHue jorapudmos. JlorapudmupoBaHre U MOTEHIMPOBAHUE
BBIPAKCHU M.
[IpuOnkeHHble BBIYMCICHUS M pEHICHUs MNPUKIAAHBIX 3adad. Pemenue
JorapupMHUECKUX YpaBHEHHI.
Paznea 2. OCHOBBI TPUTOHOMETPHUH 26
Conep:kanue y4eOHOro MmaTepuasa 4 1,2,3
Tema Pannannas mepa yrima. BpamarensHoe nBuxkeHue. CHHYC, KOCMHYC, TaHT€HC M 2
2.1.0cHOBHBIEC | KOTAHI'€HC YHCJIA.
MOHATHA IIpakTHYeckue 3aHATHS 2
PaauaHHbIM METOJ M3MEPEHUS YIJIOB BPALLICHUS U CBA3b C IPAJyCHOU MEPOM.
Tema 2.2. Conep:kanue y4eOHOro MmaTepuaja 6 1,2,3
OcHoBHbIE ®opmynsl npuBeacHus. Popmyinsl cioxeHus. Dopmyinsl yaBoeHus Dopmyivi 2
TPUTOHOMETPHY | 10JI0BUHHO20 Veild.
ecKue IIpakTnueckue 3aHATUSA 4
TOXK/1EeCTBA
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OCHOBHBIC TPUTOHOMCTPHYCCKHUC TOKIACCTBA, (l)OpMYJ'II)I CJIOXKCHUS, YIBOCHHUA.

T 23 Conep:kanue y4eOHOro MmaTepuaja 4 1,2,3
Hpeoeﬁl\[l)?lzt;ls.ann [IpeoOpazoBaHre CyMMBbI TPUTOHOMETPUYECKUX (PYHKIUN B NMPOU3BENICHHE 1 2
s mpocTeimmx MPOU3BENCHUSI B CYMMY. BbwipasiceHue mpucoHomMempuyeckux @yHKyui uepes
MAH2EHC NOJIOBUHHO20 ap2yMeHmd.
TPUTOHOMETPHUY
CCKIX IpakTnyeckue 3aHATHUSA ) 2
— [IpeoOpazoBanrie CyMMbl TPUTOHOMETPUYECKUX (PYHKIMI B IPOU3BEICHUE,
peoOpa3z0BaHNe MPOU3BEICHUS] TPUTOHOMETPUYECKUX (PYHKIIUNA B CYMMY.
Conepxanue yuyeOHOro MaTepuaJjia 12 1,2,3
Tema 2.4. [Ipocreimmue TPUTOHOMETPUUECKUE YPaBHEHUS. IIpocmeuuiue
Tpuronomerpu4 | mpucoHomempuyeckue HepageHcmada.
ecKue OO6partHble TPUroHOMETpUYeCKUe PYHKIMU. APKCUHYC, apKKOCUHYC, apKTAaHT€HC
ypaBHenust 1 | [IpakTuyeckue 3aHATHS
HepaBeHcTBa | [Ipocreiiline TPUTOHOMETPUYECKHE YpaBHEHHS M HepaBeHcTBa. (OOparHble
TPUTOHOMETPUUECKHE (PYHKIIUN: apKCUHYC, aPKKOCUHYC, ADKTAaHTEHC.
Paspnea 3. DOyHKIMHU, UX CBOICTBA U rpaguKH 17
Conep:kanue y4eOHOro MmaTepuasa 6 1,2,3
@dynknuu. OOnacTe ompeneraeHuss U MHOXKECTBO 3HaueHM; rpaduk (QyHKIUH, 2
nocTpoeHue rpadukoB PYHKIUN, 3aJaHHBIX PA3TUYHBIMUA CITIOCOOAMHU.
Tema 3.1. CroiictBa ¢pyHknuu. MOHOTOHHOCTb, YE€THOCTh, HEUETHOCTh, OTPAHUYECHHOCTb,
B MepUOANYHOCTh. [IpOMEXYTKH BO3pacTaHuss U yOBbIBaHUS, HaWOOJbIIEE U
HauMEHbIIIEe 3HAYCHMS, TOYKH OHKCTpemyma. ['paduueckas UMHTEpHpeTaIus.

CBOMCTBA U
rpadpuku

[Tpumepsl (YHKITMOHATBHBIX 3aBHUCHMOCTEH B peaibHBIX MpOIlEccCax W SIBICHUAX.
Apudmernueckue omnepauuu Haj yHKUUAMH. CrnoxHas QyHKUMS (KOMIO3UIUSA).
llonsmue o nenpepvienocmu Qhynkyuu.

Ooparuble pyukuuu. Obaacmes onpedenenusi U 001ACMb 3HAYEHUU 0OPAMHOU

¢yukyuu. I paghux obpamuoti pyrHkyuu.
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IIpakTn4eckune 3aHATHS

[IprmMepbl 3aBUCUMOCTEN MEK]Ty IEPEMEHHBIMHU B PEAJIbHBIX MPOLECCAX U3 CMEXKHBIX
muciuiuind. Onpenenenue ¢yHkuui. [loctpoenue u urenue rpadukoB QyHKIUH.
Uccnenosanne ¢ynknuu. CBoicTBa TMHEHHON, KBAAPATUIHOU, KYCOUYHO-TUHEHHON
U ApoOHO-MMHEHHON ¢GyHKIMA. HemnpepsiBHBIE W NEpUOAMYECKHE (DYHKIIUU.
CpoiictBa u Tpadukud CHHyca, KOCHMHYCa, TaHTeHca M KoTaHreHca. OOparHbie
dbynkimu u ux rpadguku. OOpaTHbIE TPUTOHOMETPUYECKUE (DYHKIIUU.

Tema 3.2 Conep:kanue y4eOHOro MmaTepuasa 11 1,2,3
ma 3.2. - »
CremeHibIe Onpenenenusa (yHkumii, ux cBoiictBa U rpaduxu. IIpeoOpa3oBanust rpaukos. 2
noxa3aTean1:1e [TapamtensHBIN TEPEHOC, CHMMETPHUS OTHOCUTEIHHO OCEH KOOPAWHAT U CUMMETPHS
> | OTHOCHTEIFHO Hauyajla KOOPAWHAT, CHUMMETPHS OTHOCHUTEIBHO MPSIMOH y = X,
Jorapupmuyeck .
e paCTsKEHUE U CHKATHE BJIOJb OCEHM KOOPIMHAT.
IpakTnyeckune 3aHATUSA 6
TPUTOHOMETPHUY
eckHe hyHKIHM [IpeoOpazoBanust rpaduka ¢yukmuu. [apmonnueckue konedbanus. I[lpukiiamHbie
06 a);m)le " | 3amaun. ITokazarenbHble, JOrapu(MHUCCKHE, TPUTOHOMETPUUECKUEC YPAaBHCHHS U
P HepaseHcmada.
TPUTOHOMETPHUY
eckHe GYHKIHH CamocrosiTesibHasi padoTa 00y4arIMXCs 3
- [lonroToBka jokiazna Ha TeMy «CIli0KeHHe rapMOHUYECKUX KOJICOAHUIN
Paszpnea 4. Hauaja maremaTnuyeckoro anajausa.Murerpaj u ero npuMeHeHue 30
Conepxanue yueOHOIro MaTepuaJjia 22 1,2,3
IMocenoBaTeIbHOCTH. CnocoObl  3agaHus  ® CBOMCTBA  YHCJIOBBIX 8
Tema 4.1. noclieoBaTenbHoOCTeN. [lonamue o npedene nociedosamenvrhocmu. Cyuwjecmeosanue
Hauana npeoeia MOHOMOHHOU O2paHu4eHHou nociedosamenviocmu. CyMMHUpPOBaHUE
MaTEMATHIECKO | 115cnenoBaTenbHOCTEN. BeckOHEUHO yOBIBAIOIAs FreOMETPHUECKas POIPEcCHs U ee
ro aHajam3a

CyMMma.
IIpousBoanasi. IlonsiTue o TPoW3BOAHON (YHKIIMH, €€ TEOMETPUYECKUA U
¢dbusnueckuii CMBICI. YpaBHEHUE KacatenbHON K rpaduky dyHkmun. [IponsBoaHbie
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CYMMBI, pa3HOCTH, IPOU3BEACHUSA, 4YacTHble. [IpoM3BOIHBIE  OCHOBHBIX
aneMeHTapHbIX QyHKIWH. [I[puMeHeHre MpOu3BOHON K UCCIICOBAHUIO (PYHKIMHA 1
OCTPOCHUIO rpaduKoB. [Ipoussoonvlie 0bpamuol GyHKyuu U KOMRO3UYUU QYHKYUL.
[Tpumepsl UCIIONIB30BaHUS MTPOU3BOTHON IS HAXOXKICHUS HAWIYYIIETO PEIICHUS B
NPUKIIATHBIX 3a/1adax. BTopas mpow3BojHAs, €€ TeOMETPUYCCKUN W (PU3UICCKHI
cmbica. HaxoxaeHne cKopocTu Afisl mpoliecca, 3alaHHoro Gopmysioi u rpadukoMm.

IIpakTH4eckue 3aHATHS

YucroBasg MOCIENI0BATEIbHOCT, CIOCOOBI €€ 3aJaHMsi, BBIYUCICHHUS YJICHOB
nocnenoBarenbHocTh. [lpenen mnocnenoBaTenbHOCTU. beckoHewHO yObIBaromias
reoMerpuueckass nporpeccus. [Ipon3BoiHas: MEXaHMYECKHMH U TEOMETPUUYECKUU
CMBICJI TPOU3BOAHOM. Y paBHEHHUE KacaTeabHOU B 001eM Bujae. [IpaBuna u Gpopmyiibl
aupdepeHurpoBanus,  TaOaMIa  HOPOU3BOAHBIX  JJEMEHTapHbIX  (QYHKUUH.
HccnenoBanne (yHKIUU C MOMOUIbIO Mpou3BojgHON. Haxoxxnenue HauOosbliero,
HaMMEHbILEr0 3HAYEHHs] U SKCTPEMaJIbHBIX 3HaYCHUH (PyHKLIUU.

14

Tema 4.2.
HNurerpan u ero
NpUMEHEHHUE

Conepxanue yuyeOHOr0 MaTepuaJjia

1,2,3

ITepBooOpa3nass m wuHTerpasg. I[IpuMeHeHUE ONpPENEICHHOIO0 WHTErpana s
HaXOKJEHUs TUIOaan KpuBoJauHenHo# Tpanenuu. ®opmyna Herorona—IJleiiOnuna.
[Tpumepsl IpUMEHEHUsI MHTErpajia B (PU3UKE U TEOMETPHUHU.

IIpakTHUyeckue 3aHATHS
WNurterpan u mnepBooOpa3Has. Teopema Heiorona—IJleliOnuna. Ilpumenenue
MHTErpaJia K BBIUUCICHUIO (U3NYECKUX BEJIUYMH U TUIOMIA IEH.

Paznea S.

YpaBHeHMS U HEPABEHCTBA

Tema 5.1.
YpaBHeHus u
HEpPaBEHCTBA

Conep:xkanue y4eOHOro MmaTepuasia

16

1,2,3

YpaBHeHUsT M CHCTeMbl YpaBHeHUil. PanuoHanbHble, UWPPALUOHAIBHBIE,
MOKAa3aTEJIbHbIE U TPUTOHOMETPUUYECKHUE YPABHEHUS U CUCTEMBI. PaBHOCHMIBHOCTH
ypaBHEHUH, HEPABEHCTB, cucTeM. OCHOBHBIE MPUEMBI UX PEIICHUS (pa3yioKEeHHE Ha
MHOKHUTEJIN, BBEICHHE HOBBIX HEM3BECTHBIX, MOJICTAHOBKA, TPadUIECKHUil METON).
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HepagsencrBa. PannonanbHble, UppaLMOHAJIbHBIE, NOKa3aTeJIbHbIC u
mpu2onomempuyeckue HepaBeHCTBa. OCHOBHBIE TPUEMBI UX PEILICHHUS.
HUcnonb3oBanue CBOMCTB M rpauKoB (PYHKIHMHA NPH PelICHUH YPABHEHUN U
HepaBeHCTB. Metoq uHTepBaioB. M300pakeHne Ha KOOPAMHATHOM IIOCKOCTH
MHOECTBApPEIICHUI YPABHEHUN U HEPABEHCTB C IBYMsI IEPEMEHHBIMU U UX CUCTEM.
[puxkiaagusie 3agaum [IpuMeHeHHE MATEMATUYECKUX METOAOB JUIA PELICHUS
COJICp>KaTENIbHBIX 3aJ1a4 U3 PA3JIMUHbIX 00J1aCTel HAYKHU U TpakTuku. MHTEepnpeTarus
pe3yJIbTaTa, YYET PEAJbHBIX OTPAHUYCHUM.

IpakTnyeckue 3aHATUSA

Kopnu ypaBHenuii. PaBHocuiibHOCTh ypaBHeHMil. [IpeoOpa3oBanue ypaBHEHUN.
OcHOBHBIE PUEMBI PELIECHNS YPAaBHEHUH. PellieHne CUCTEM ypaBHEHNM.
Hcnonb3oBanne cBONUCTB U rpadukoB GYHKIMIMA JJIs pelIeHUs] YpaBHEHUHN U
HEPABEHCTB.

10

Pazgea 6.

KomOuHaTOpHKa, CTATUCTHKA M TEOPHUsI BEPOATHOCTEH

Tema 6.1.
JIeMeHTbI
KOMOMHATOPUKH

Conepxanue yue0HOIro MaTepuaJjia

1,2,3

OcHOBHBIE MOHATHS KOMOMHATOPUKU. 3a/ladyd Ha TIOJICYET YMCIa pa3MENIeHUH,
NEPECTaHOBOK, coueTaHui. Pemienuwe 3amay Ha mepebop BapuaHToB. Dopmyia
o6unoma Hpiorona. CpoiicTBa OMHOMHUHANBHBIX KO3(PUIIMEHTOB. TpeyrojlbHUK
[Tackaus.

IIpakTHUyeckue 3aHATHS

Uctopus pa3Butusi KOMOMHATOPUKH, TEOPUM BEPOSITHOCTEN U CTATUCTUKU U UX POJIh
B pa3IMYHBIX chepax yeaoBeUECKOU Ku3HeaesITeIbHOCTH. [IpaBria KOMOMHATOPUKH.
Pemenne koMOMHATOPHBIX 3a/1a4. Pa3mernieHus, coueTanus U rnepecTaHoBKU. buHom
Hsrorona u tpeyrosbauk Ilackans. [lpuknaagneie 3agauu.

6.2. Dj1eMeHTHhI

Conep:xkanue y4eOHOro MmaTepuasa

1,2,3
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TEOPUH
BEePOSITHOCTEM

Co0bITHE, BEpOSITHOCTh COOBITHSI, CIIOKEHHE U YMHOXEHUE BEPOSITHOCTEN. [lonsamue
0 Hezasucumocmu cobvimull. JJuckpemuas CcayuauHas 6eluduHd, 3AaKOH ee
pacnpedenenus. Hucnosvle xapakmepucmuxku OUCKPEMHOU CAVYAUHOU BeTUYUHBL.
llonsmue o 3akone boabuux Yucer.

IpakTnueckue 3aHATHUSA
Knaccuueckoe omnpeneneHrne BEpOATHOCTH, CBOMCTBA BEPOSITHOCTEM, TeOpeMa o
CyMMe€ BepoATHOCTEN. Brruncnenue BepostHocTel. [Ipuknaanbie 3aqa4u.

6.3. D1eMeHThI
MATEMATHYECKO
M CTATHCTUKH

Copaepxanue yue0OHOro marepuaJjia

1,2,3

[IpenacraBnenrie JaHHBIX  (TAOMMIBI, JWArpaMMbl, TpadWKH), 2eHepalbHAas
COBOKYNHOCMb, 8blO0OPKA, CpedHee apudhmemuyeckoe, meouana. llonsmue o 3a0auax
Mamemamuyeckou cmamucmuku. Pewenue npakmuueckux 3aoau ¢ npumeHeHuem
8EPOSIMHOCHHBIX MEMOO08.

IIpakTHyeckue 3aHATHS
[IpencraBiieHre YUCIOBBIX JaHHbIX. [IpUKIagHbIe 3a0a4.

Paznea 7

I'eomerpus

Tema 7.1.
IIpsimble u
IUIOCKOCTH B
NPOCTPAHCTBE

Conepxanue yue0OHOIro MaTepuaJjia

1,2,3

B3auMHoOe pacrnionoxeHne AByX NPsIMBIX B IMPOCTpaHCTBE. [lapamnenbHOCTh npsiMon
u 1iockoctd. llapamnenpsHOCTh IUIOCKOCTEW. llepreHAUKYIApHOCTH MNPSIMON WU
II0CKOCTH. [lepneHauKynsap U HakIOHHAs. YTOJ MEXAY IPSMOU U IIIOCKOCTBIO.
JIByrpaHHblii yroia. YTOJN MEXAY IUIOCKOCTAMH. llepnenauKyIsipHOCTh JBYX
miockoctel. ['eomerpuueckue mnpeoOpa3oBaHUs MPOCTPAHCTBA: MapajiiesIbHbIN
NEPEHOC, CUMMETPHUS OTHOCUTEIBHO IIOCKOCTU. [lapaienpHoe MpOEKTHPOBAHUE.
IInowaode opmozonanvroil npoexyuu. N300paxkeHne NpoCcTpaHCTBEHHBIX GUTYP.

IIpakTnyeckune 3aHATHS
[Ipu3Hakyu B3aMMHOTO PaCHOJIOKEHUS NPSAMBIX. YTOJI MEXAY NpsMbIMU. B3anmHoe
PACIIOIOKEHUE NPAMBIX U IIIOCKOCTEU. [IepneHauKysp U HAKJIOHHAS K INIOCKOCTH.
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VYron Mexay npsaMou U III0CKOCThI0. TeopeMbl O B3aMMHOM PaCIOJIOKEHUH IPSIMON
u miockoctd. Teopema o Tpex mnepneHaukyispax. IlpusHaku U CBOMCTBa
napaJijieibHBIX W TMEPHEHIUKYISIPHBIX IUIOCKOcTel. PaccTosiHMe OT TOYKH [0
IUIOCKOCTH, OT MPSIMOM JO0 TUIOCKOCTH, PACCTOSIHUE MEXAY IUIOCKOCTSMHU, MEXKITY
CKPEIIMBAIOIIUMHUCS MPSIMBIMU, MEXIY MTPOU3BOJIBHBIMU (PUTYpaMH B IPOCTPAHCTBE.
[lapamienpHOE TPOEKTUPOBAaHWE M €ro cBoWcTBa. Teopema o naowaou
OPMO2OHANBLHOU ~ NPOeKyuu  MHO20Y20NbHUKA.  B3auMHOE — pacrosioxkeHue
MIPOCTPAHCTBEHHBIX (HUTYD.

Conep:kanue y4eOHOro MmaTepuasia 12 1,2,3
Bepmunbl, pebpa, TrpaHu MHOTOrpaHHMKa. Paszsepmra. Mmnozozpanmnvie yenwi. 4
Buinyxknvie mnocoepannuxu. Teopema Jiinepa.
[Tpusma. Ipsimast u naknonnas npusma. [paBunbhas npusma. [apannenenunen. Kyo.
IInpamuna. [IpaBunbsHasg nupamuaa. Y cedeHnas nupamuaa. Terpasap. Cummerpun B
Tema 7.2. KyOe, B mapamienenunene, B npusme u nupamuzae. CedeHus KyOa, NMpU3MBI U
Muororpanauk | TMpamuiel. IlpencraBinenne o NpaBUIBHBIX MHOIOTPAHHHKAX (Tetpasnpe, Kyoe,
" OKTa’pe, AOJAEKAIPE U UKOCAIPE).

IIpakTnyeckune 3aHATHUSA 4
Paznuunbie Bumbpl MHOTOTpaHHUKOB. WX wu3o0paxkenus. CeuyeHus, pa3BepTKU
MHOTOI'paHHUKOB. [l11o11a/16 MOBEPXHOCTH.
CamocrosiTesibHas padoTa 00y4YAOLIMXCH 4
- [TonroroBka npe3entanmii Ha TeMy «IIpaBUIBHBIE U TOTYIIPABUIIBHBIE
MHOTOTPAaHHHUKHY
Conepxanue yueOHOro MmarepuaJjia 8 1,2,3

Tema 7.3. Tena
Hunuaap u koHyc. YcedeHHbIH KoHyc. OCHOBaHUE, BICOTa, OOKOBAs MOBEPXHOCTb, 4

U MOBEPXHOCTH
BpalleHus!

oOpasyromas, pazBepTka. OCeBble CEUEHHUS] U CEUEHUs, NapajlIeIbHbIE OCHOBAHMIO.
[ITap u cdepa, ux ceuenust. KacarenbHas mIOCKOCTb K cepe.
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IIpakTn4eckune 3aHATHS
Buasl cummerpuii B npoctpancTBe. CHMMETpHS TEN BPAIICHUSI U MHOTOTPAHHHUKOB.

Tema 7.4.
HN3mepenus B
reoMeTpuu

Conep:kanue y4eOHOro MmaTepuasa

10 1,2,3

O6weM u ero uzmepenue. Murterpanbaas Gopmyna oobema. Dopmysiel 00bema Kyoa,
NpSIMOYTOJIBHOTO — Tapajulefienunena, MNpu3Mbl, muiuHApa. Dopmynasl o0bema
nupaMuael U KoHyca. DopMylbl IUIOIMIAIM TMOBEPXHOCTEH MWIWHApPA U KOHYCA.
®opmyinbl o0beMa mapa u mwiomaan cdepol. [logodbue ten. OTHOMIECHUS MII0IAEH
MOBEPXHOCTEN M 00BEMOB MOJIOOHBIX TEJL.

IIpakTHYeckue 3aHITHS
Brruncnenue miomaneii 1 00eMOB.

Tema 7.5.
Koopaunarsl u
BEKTOPbI

Copaepxanue yueOHOro marepuaJjia

8 1,2,3

[IpsamoyrosibHas (AeKapToBa) cUCTEMa KOOPIUHAT B TpocTpaHcTBe. Dopmyna
PACCTOSIHUS MEXAY ABYMs TOUKAMH. Y paBHEHUSI CPEPBI, NIOCKOCMU U NPAMOU.
Bekropel. Moayns BekTopa. PaBeHcTBO BEKTOpPOB. Cll0KEHNE BEKTOPOB.
YMHOkKEHHE BEKTOpa Ha Yyucio. Pa3noxkenue BEKTopa Mo HalpaBiIeHUsIM. YTOJ
MexK 1y AByMs BekTopamu. [Ipoexkuus BekTopa Ha ocbk. KoopauHaTtel BekTOpA.
CkansipHO€ IpOU3BEIEHUE BEKTOPOB. Mcnoap30BaHne KOOPAUHAT U BEKTOPOB IIPU
pELIEHUN MaTEMaTUYECKUX M NIPUKJIAHBIX 33/1a4.

IIpakTHyeckue 3aHATHS

Bekropsl. JleiicTBus ¢ BekTtopamu. JlekapToBa cUCTEMa KOOPJIMHAT B IMIPOCTPAHCTBE.
VYpaBHeHUE OKPYKHOCTH, CPEPHI, TNIOCKOCTU. PaccTosiHUE MEXTy TOUKAMH.
JIelicTBUS C BEKTOpPaMH, 3aIaHHBIMU KoopiHaTaMu. CKaJISIpHOE MPOU3BEACHUE
BEKTOPOB. BEKTOpHOE ypaBHEHUE NIPAMOM U IIIOCKOCTH. conb30BaHNE BEKTOPOB
IIPU JTOKA3ATEIBCTBE TEOPEM CTEPEOMETPHUH.

KoncyabTanuu

Bcero:

197
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J1is XapaKTepUCTHKHN YPOBHS OCBOCHHS yUeOHOTO MaTepralia UCTIOIB3YIOTCS CIEAYIoNrne 0003HAUYCHHUS:
1. — o3HaKOMUTEIBHBIN (Y3HABaHUE U3YUEHHBIX OOBEKTOB, CBOHCTB);

2. — PENpPOAYKTHUBHBIN (BBITIOJHEHUE NEATEIHHOCTH MO 00pa3ily, WHCTPYKIHUU, METOJUYECCKHUM PEKOMEHIANUSIM WM IO
PYKOBOJICTBOM).

3 - NPOAYKTHBHBIA (IIJJAHUPOBAHKE M CAMOCTOSTEIBLHOC BBIMOJIHCHHUE ACATCIBHOCTH, PEIICHHE MPOOJEMHBIX, CHTYaIlMOHHBIX
3a1aHui).
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TeMmbl WHIWBUAYAJIbHBIX ITPOCKTOB!

. Bextopsl B mpocTpaHCTBE.

. BextopHO€ 3a1aH1e NpsIMBIX U INIOCKOCTEW B IPOCTPAHCTBE.
. Bennkue maTeMaTUKH JPEBHOCTH.

. Bennkue MaTeMaTUKH U UX BEIMKUE TEOPEMBI.

. Benmkoe nckycctBo u xu3Hb [xeponamoKapaaso.

. B3auMOCBA3b apXUTEKTYpPBl U MATEMATUKU B CUMMETPUH.

. 'eomerpus EBknmnaa, kak nepsas Hay4yHas CUCTEMA.

0 3 ON i W N -

. 'eometpust JIobaueBCKOro Kak MpuMep aKCUOMATHUYECKON TEOPHH.

9. I'eomeTtpust (hOpMBbI B UCKYCCTBE.

10. 'eomeTpusi MHOTOTPAaHHUKOB.

11. I'paduku s51eMeHTapHbIX (YHKIIUA B pUCYHKAX.

12. I'padpuueckoe perieHre ypaBHEHU U HEPABEHCTB.

13. 3amaun mexaHuueckoro mpoucxoxaeHus. (I'eomeTpus macc,
AKCTpEMaJIbHBIC 3a]1a4n).

14. NHTETpan 1 €ro MpUMEHEHHUE B KU3HU YEIIOBEKA.

15. Ucnonp30BaHne BEKTOPOB B HAyKaX U MPAKTUYECKON KU3HU.
16.UccrnenoBanue ypaBHEHU U HEPABEHCTB C MapaMETPOM

17. KoMmiekCcHbIE M TUTIEPKOMILIEKCHBIE YHCIIA.

18.Konnueckue ceueHus: U UX NPUMEHEHUE B TEXHUKE

19. KpacuBsble 3a1auu B MaTEMaTHKE.

20. Jlorapudmuyeckas pyHKIUS U €€ NPUMEHEHHE B )KU3HU YEJIOBEKa.
21. Marematuka u ¢puiaocodusi.

22. MaremaTu4yecKue CEKpEThl MUpaMul IpeBHEro Erunra.

23. MaremaTuka B Oyymiei crieliMaibHOCTH.

24. HempepbIBHBIE 1poOH

25. HecrangapTHbie MOIeTTH apU(PMETHKH.

26. [TapannenbHOE TPOSKTUPOBAHUE

27. Iloctpoenue rpadukoB GyHKIUH, COAEPIKAIIUX MOTYJIb.

28. [IpaBuibHBIE U MOTYIIPABUILHBIE MHOTOTPDAHHUKH.

29. IIpeapicToprs MATEMATUYECKOTO aHANIM3a, 3HAYEHHUE MPOU3BOIHOM B
Pa3IMYHBIX 00JACTAX HAYKH.

30. IIpumeneHune mo100us TPEYTOIHLHUKOB MTPU U3MEPUTEIHHBIX PaboTax.
31.IlpuMeHeHne CI0KHBIX MTPOIIEHTOB B SKOHOMUYECKUX pacyeTax.

32. [Ipupona v HCTOPHUSI KOMILJIEKCHBIX YUCET.

33. IIpou3BoaHAasE B 5KOHOMHUKE U OMOJIOTHH.

34. [Ipon3BoaHAas U €€ MPAKTUUYECKOE TPUMEHEHHUE.

35. [IpocTeiinue npeodpazoBanus rpadukoB PyHKIMA: gedopmaluy u



CIBUIU.
CBoiiCcTBa TPUTOHOMETPUUECKHUX (DYHKIUI: TAPMOHUYECKUE KOIeOaHusI.

36.
37.
38.
39.
40.
41.
42.
43.
44.
45.

CummeTpus B IPUPOJAE U apXUTEKTYPE.

Crno>XHbI€ MPOLEHTHI B PEaTbHON KU3HMU.

CpenHue 3Ha4eHUsl U UX TPUMEHEHHUE B CTATUCTHKE.
CxeMbl TOBTOPHBIX UCTIBITAHUIN bepHyum
TpuronoMerpus BOKpYT Hac.

QOYHKIHH B )KU3HH YEIIOBEKA.

@dpakTanbl: TEOMETPHUS KPACOTHL.

Yucno «e» u ero TaHsbI.

Marudeckue KBaJIparsbl.
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3. XAPAKTEPUCTHUKA OCHOBHBIX BUJ0OB YUEBHOM

AEATEJBHOCTHU OBYYAIOHINXCSA

Conep:xkanue
00y4eHus

XapaKTepUCTHKA OCHOBHBIX BH/I0B JAeATEJIbHOCTH CTYICHTOB
(Ha YpOBHE Y4eOHBIX AeiiCTBHH)

1. AVITEBPA

Pa3Butne noHaTus
0 Iucjie

O3HaKOMJIEHHE C POJIbI0 MATEMAaTUKHU B HAYKE, TEXHUKE, SKOHOMHKE,
UH(GOPMAITMOHHBIX TEXHOJOTUSIX M TPAKTHUYECKOW JeATEeTbHOCTH.
O3HakoMJIEHHE C UEISIMH W 3aJadyaMH W3Y4YEHHs MAaTEMaTUKU MpH
ocBoernn mpodeccuit CIIO u cneunansHocteit CI1O.Brinonnenue
apu(pMETHIECKUX JEHCTBUNA HAI YHCIAMH, COYeTas YCTHBIC W
MMMCbMEHHBIC TIpHeMbl. HaxokmeHrne MpUOIMKEHHBIX 3HAYCHHMA
BEJIMYMUH W  TOTPEIIHOCTEH  BBIUMCICHUM  (aOCONIOTHON U
OTHOCHUTEJIbHOI); CpaBHEHUE YHWCIOBBIX BbIpaxkeHui. HaxoxneHue
omKOOK B MPeoOpa3oBaHUAX U BBIYUCICHUAX (OTHOCUTCS KO BCEM
MIYHKTaM [IPOTrPaMMBl).

KopHu, crenenu,
Jorapugmbl

O3HakoMJIEHHE C TMIOHATMEM KOpPHS N-Mi CTENEHW, CBOWCTBAMHM
paJMKaJiOB W IMpaBUJIaMHU CpaBHEHUs KopHer. DopMmyinupoBaHue
OIIPENEIICHUs] KOPHSA M CBOMCTB KOpHEW. BplunciieHHEe U CpaBHEHUE
KOpHEH, BBINIOJIHEHUE MPUKUAKU 3HaueHus: kopHs. [IpeobpasoBanue
YUCJIOBBIX M OYKBEHHBIX BBIPOKECHHUM, COJEpKALIUX PaTUKAIIbI.
BrinonHenne pacyeTtoB mno (opmysaM, COAEpKAIIMM paguKabl,
OCYUIECTBJISII HEOOXOAMMBIE TMOJCTAHOBKA H MpeoOpa3OBaHMS.
Onpenenenne paBHOCWIBHOCTH BBIPAKEHUH € paaukaiaMmu. Pemenne
MppalvOHaIbHbIX YpaBHEHUN. O3HAKOMIIEHUE C TIOHATHEM CTEIIEHHU C
NEUCTBUTENBHBIM TOKa3aTeneM. HaxoIeHue 3HAuYeHUW CTENEHHU,
UCIIONB3Ysl TpPU HEOOXOJMMOCTH HWHCTPYMEHTAIIbHBIE CPE/ICTBA.
3anuchiBaHUE KOpPHSA N-Ml CTENEHM B BUJAE CTENEHU C JPOOHBIM
nmokasaresieM M Hao0opoT. DopMylIHpOBaHHUE CBOMCTB CTETICHEM.
Brrunciienne creneHen ¢ pauuoHaIbHbIM [I0KA3aTENEM, BBIIIOJIHEHNUE
IPUKUIKY 3HaYEHUs CTETIEHH, CpaBHEHUE cTeneHei. [IpeoOpa3zoBanue
YUCJIOBBIX U OYKBEHHBIX BBIPAKEHHM, COJIEpXKAIIUX CTEIeHH,
IIPUMEHsL  CBOMCTBA. PemieHue  1noKas3aTeabHBIX  yYPaBHEHMM.
O3HakoMIIEHHE C IPUMEHEHUEM KOPHEN U CTETIEHEW TPU BBIYMCIICHUH
CPEOHUX, [JEJIICHWM OTpe3Ka B «30JOTOM Ce4YeHun». PemeHune
PUKJIAIHBIX 33]1a4 Ha CJIOKHBIC MPOLEHTHI.

IIpeoOpa3zoBanue
ajJiredpanvyecKux
BbIpasKeHHU I

Brinonnenue npeoOpa3oBaHUil BbIpaKEHUN, TpUMEHEHUE GopMy,
CBSA3aHHBIX CO CBOICTBaMHU cTerneHeil u yorapudmon. OnpeneneHue
00JIaCTU JOMYCTUMBIX 3HAYEHHUH JIOrapu(PMUUYECKOTO BBIPAKEHMUS.
Pemenue norapuMudecKux ypaBHEHHM.

2. OCHOBbBI TPUTOHOMETPUH

OCHOBHBIC MIOHATHUSA

N3ydenne paJuaHHOrO METOJAa U3MEPEHHUs YIJIOB BPAIICHUS U HX
CBA3U C rpaaycHoll mepoi. M3o00pakeHue yrioB BpallleHUs Ha
OKPYKHOCTH, COOTHECEHUE BEJIMYMHBI yTjia C €r0 PacrojOKEHUEM.
DopMynHpoBaHUE ONpeIeICHUN TPUTOHOMETPUUYECKUX (PYHKIMHI aJis
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YIJIOB TIOBOPOTA M OCTPBIX YIVIOB IIPSAMOYTOJBHOIO TPEYTOJIbHUKA U
00BSCHEHHE UX B3aUMOCBSI3H.

OcHOBHBIE
TPUTOHOMETPUYECK
e TOXKIeCTBAa

[IpuMmeHeHne OCHOBHBIX TPUTOHOMETPHUYECKHUX TOXKIECTB  JUIA
BBIYHCIICHUS 3HAYECHUI TPUTOHOMETPUUYECKUX (YHKIMH 10 OJHOM U3
HUX.

IIpeoOpa3zoBanus
NMPOCTEeHIINX
TPUTOHOMETPHYECK
UX BbIPaKeHUI

N3yuenne oCHOBHBIX OPMYIJT TPUTOHOMETPUU: (POPMYJIbI CIIOKEHHUS,
yJIBOCHHSI, TPeoOpa30BaHusl CyMMbl TPUTOHOMETPUYECKUX (DYHKIIHI B
NPOU3BEJCHUE U TMPOU3BEJCHUA B CyMMY U TPUMEHEHHUE TMpU
BBIUKMCIICHUU 3HAYEHUS TPUTOHOMETPUYECKOIO BBIPAKEHHUS U
ynpoueHus ero. O3HakoMJIEHHE CO CBOMCTBAMH CUMMETPUU TOYEK Ha
€MHUYHON OKPY>XKHOCTH U NPUMEHEHHWE HMX MJi1 BbIBoAa (opmyl
MIPUBEICHUSL.

Pemenue no ¢popmynam U TPHrOHOMETPUUYECKOMY KPYTY IPOCTEHIITNX

Ipocreimue TPUTOHOMETPUUYECKUX ypaBHeHUH. [IpuMeHeHne OOIMMX METO/I0B
TPUTOHOMETPHUYECK |pEIlICHUs] YpaBHEHUH (TpUBEIEHUE K JIMHEMHOMY, KBaJpaTHOMY,
ue ypaBHEHUSI U |[METOJ pa3JIOKEHUST HAa MHOXKUTEIM, 3aMEHbl NEPEeMEHHOH) Ipu
HEepaBeHCTBa pEUICHUH TPUTOHOMETPUYECKUX YPABHEHHW. YMEHHE OTMEuYaTb Ha
KpYyre peleHts IPOCTENIINX TPUTOHOMETPUYECKUX HEPABEHCTB.
ApKeumyec, O3HaK01\iIJIeHI/Ie C TOHATHEM 06pvaTHBIX TPUTOHOMETPHUECKUX
APKKOCHHYC, ¢ynkuuid. W3yueHue omnpenesieHWid apKCHHYCa, apKKOCHHYCA,
apKTaHreHca u4ucia, (QopMylIHpoBaHHE UX, H300paXeHHE Ha

APKTAHT€HC YHCJIa

€IMHUYHON OKPYKHOCTH, IPUMEHEHUE NPU PELICHUN YPABHEHHIA.

3.

®YHKIUU, UX CBOUCTBA U TPA®UKHU

Oyukuuu. [lousiTue
0 HENMPEePbIBHOCTH

O3HakOMJIEHHE C MMOHATHEM MEPEMEHHOM, TPUMEpPaMH 3aBUCUMOCTEN
MeXAy TnepeMeHHbIMH. (O3HaKOMJICHHE C TIOHSATHEM rpaduka,
ompenereHue  MPUHAUISKHOCTH  TOYKM  Tpaduky  (YHKIHH.
Onpenenenue 1o ¢opmysie MPOCTEHINEH 3aBUCHMOCTH, BHJIA €€

GyHkuun rpaduka. Beipaxkenue no ¢hopmysie 0aHOM IEPEMEHHON Yepe3 IpyTrue.
O3zHakomiieHHe ¢ ompeneraeHueM (yHKUUU, (HOPMYTUPOBAHHUE ETO.
HaxosxeHue 00JacTu onpeeneHys 1 001acTi 3HaYeHU QyHKIUU.
CaoiicTBa O3HakomileHHE € MpuUMepamMu (PYyHKIHMOHAIbHBIX 3aBHCHUMOCTEH B
(pyHknmu. peanbHBIX MpoleccaX M3 CMEXHBIX IUCHUIUIMH. O3HAKOMIIEHHE C
I'pajpuyeckass  |noKa3aTelbHBIMU PACCYKACHUSAMHU HEKOTOPBIX CBOWCTB JIMHEHHOU U
UHTEepHpeTanus. (KBaIpaTHYHON (PYHKIUNA, MPOBEJACHUE WCCICIOBAHUS JIMHEWHOMH,
IIpumepnbi KYCOYHO-JTMHEHHOU, NPOOHO-TMHEHHOW M KBaapaTHUHON (DYHKITHH,
(GYHKIMOHAJBHBIX (TOCcTpoeHue ux rpadukoB. [loctpoenue u uyreHne rpa@ukoB PyHKITHI.
3aBucumocteii B |VccienoBanue Qynkiuu. CoctaBieHue BU0B (DYHKIHM IO TaHHOMY
peajbHbIX YCIOBHIO, pEIIEHWE 3aJad Ha DJKCTpeMyM. BpblllonHeHue
npoueccax u npeoOpa3zoBanuii rpaduka GyHKIIUH.
SIBJICHUSIX
OGpatHbIe N3yuenune mOHATHUS o6paTH0131 GyHKUMU, OMNpeaeieHre BHUAA U
FAp— noctpoeHue rpaduka oOpaTHOM (PYHKIIMU, HAXOXKJIEHHUE €€ 00JacTh

onpenesieHuss U 00iacTu 3HaueHui. [IpuMeHeHue cBOMCTB (pyHKIMIA
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MpU UCCJICIOBAHUM YPABHEHWW W PENICHUM 3a7ad Ha IKCTPEMYM.
O3HAKOMJICHHE C TTOHSTHEM CJI0KHON (hYHKITHH.

CreneHHble,
noxKa3arejbHbIe,
JorapupmMuyecKue
"
TPUTOHOMETPHYECK
e (PyHKUMH.
OopaTtHblie
TPUTOHOMETPHYECK
ue PyHKUuM

Boruncnenne 3HadueHud (QYHKIUI 1O 3HAYCHHUIO apryMEHTa.
Omnpenenenue MOJIOKEHU TOYKH HA rpaduke MO ee KOOpJAuHATaM U
HaoOopoT. Mcmosb30BaHMe CBOMCTB (QYHKIUN A1 CpaBHEHMS
3HaueHuil creneHedl u Jjorapudmos. Iloctpoenue rpadukos
CTENEHHBIX U JorapupmMuyeckux GpyHkuuil. Pemenne noka3zaTenbHbIX
U Jorapu(pMUUECKUX YypaBHEHHH M HEPABEHCTB IO W3BECTHBIM
anroputMaM.  O3HakKOMJIEHHE € IIOHATHEM  HEINPEPBIBHOU
NepUOANYECKON (QYHKIMH, (HOPMYIMPOBAHUE CBOWCTB CHHYyCAa U
KOCHHYCa, MOCTpoeHUue uxX TpadukoB. O3HAKOMIICHHE C TMOHSTHEM
FapMOHUYECKUX  KOJEOaHUl W  NOpUMEepaMH  TapMOHHYECKHUX
KOJIeOaHWIl AJI1 ONKCAaHUS MPOLECCOB B (PU3HMKE U IPYruX 00JacTIX
3HaHUA. O3HAKOMJIEHHME C NOHATHEM pPa3pbIBHOM IEPHOINYECKOU
¢yHkuuy, (GOpMYIMPOBAHHE CBOWCTB TaHIe€HCA M KOTAHIEHCA,
noctpoeHue ux rpaduxoB. [IpuMeHeHune CBONCTB (GYHKUMNA JIs
CpPaBHEHUsl 3HAYEHUW TPUTOHOMETPUYECKUX (DYHKIUH, pelmeHus
TPUTOHOMETpUUYECKUX ypaBHeHUH. [locTpoenue rpadpuxkoB oOpaTHBIX
TPUTOHOMETPUUYECKUX (YHKIHUI M OIpeneaeHue Mo rpagukam ux
cBOMCTB. BolnosiHeHue npeoOpazoBaHus rpauKoOB.

4. HAYAJIA MATEMATHYECKOI'O AHAJIM3A.UHTEI'PAJI U ET'O

IHNPUMEHEHUE

ITocaenoBaTeLHOCT
u

O3HaKOMJICHHE C TIOHSATHEM YHCJIOBOW TOCIIECIOBATEIHHOCTH,
croco0aMu ee 3aJIaHusl, BRIYMCICHUSAMHU €€ WieHOB. O3HaKOMIICHHUE C
MOHATHEM Tpejena mocienoBaTenbHOCTH.  O3HAKOMIIEHHE €
BBIYHCJICHHEM CYMMBI OCCKOHEYHOrO YHCJIOBOTO psifa Ha HpUMepe
BBIYMCJICHUS CYMMBbI OECKOHEYHO YOBIBarOIIEH TIeOMETPHUYSCKOM
nporpeccuu. Pemienne 3agad Ha TpUMEHEHUE (OPMYIBI CYMMBI
0eCKOHEYHO yOBIBAOIIEH T€OMETPUIECKON MTPOTPECCHH.

IIpousBoaHas u ee
NpUMEHEeHHe

O3HakoMJIEHHE C  TOHSTUEM  MNpPOU3BOAHON. HM3yueHue wu
(GopMynupOBaHHE €€ MEXaHMYECKOT0 M T'€OMETPUUYECKOTO CMBICIA,
U3Y4YEHUE aJropuTMa BBIYMCICHHMS NPOU3BOJAHOM Ha NpHUMEpE
BBIYUCJICHUS MTHOBEHHOM CKOpPOCTH W YIJIOBOro Kod(hduimeHrta
kacaTtenbHOM. CocTaBlieHHEe YpaBHEHUSI KacaTeIbHON B 00IIeM BHUJIE.
YcBoenue mnpaBuin auddepeHunpoBaHus, TaOIUIBI MTPOU3BOIHBIX
AJeMEHTapHbIX (YHKUUWA, NpUMeHeHue s aud@epeHnnpoBaHus
(yHKUUNA, COCTAaBIICHUS ypaBHEHUS KacaTeabHoil. 3yuenue Teopem o
CBA3U CBOMCTB (YHKIMH U TPOU3BOJHOM, (POPMYIHpPOBKA UX.
[IpoBenenue ¢ MOMOUIBIO MPOM3BOAHON HCCIEAOBaHUS (YHKIUH,
3aaHHoN (opMyJoi. YCTaHOBIIEHHWE CBS3U CBOWCTB (DYHKIHH H
Mpou3BOAHONW 1O WX Tpadukam. [IpumMeHeHune NPOU3BOTHON IS
pelleHrsl 3aJa4 Ha HaX0XKJIEHUE HauOOJBIIET0, HaWMEHBIIETO
3HAYEHHUS U HAa HAXOXKJIEHUE IKCTPEMYyMA.

27




IlepBooOpa3nas u
HHTErpaJ

O3HakOMJIEHHE C MOHATHEM MHTErpaia u nepBooodpasHoil. zyuenue
MpaBUJia BBIUMCICHUA TEpBOOOpazHOMl M Teopembl HpioToHa —
Jleitbanma. Pemenne 3amau Ha CBs3b MEPBOOOpasHOW M €e
MPOM3BOJHON, BBIYHUCICHHE MEPBOOOPA3HON ISl JaHHOM (YHKITHH.
Pemienne 3amay Ha NOpPUMEHEHHWE HWHTErpaja Uil BBIYMCIICHUS
(U3MYECKUX BEJIMYMH U IUIOLIAIEH.

5. YPABHEHUSA U HEPABEHCTBA

YpaBHeHuUsd U
CUCTEMBI
YPaBHEHMH.
HepaBencrBa u
CUCTEMBI
HEPABEHCTB C AByMH
nepeMeHHbIMH

O3HakoMJIECHME C  MNPOCTEHMIIMMHM  CBEACHUSAMH O  KOPHSX
areOpanvyeckux ypaBHEHUH, HOHITUAMHU UCCIIEOBaHNS YPAaBHEHUH U
CUCTEM ypaBHEHUU. M3yueHne Teopun paBHOCUIBHOCTH YPABHEHHUN U
ee npuMeHeHud. lloBTopeHue 3amuMcu pemeHuss CTaHIapTHBIX
YpaBHEHUH, IPHUEMOB MPEOOpPa30BaHUsl YPABHEHUUN JJI1 CBEICHUS K
CTaHAAPTHOMY YPaBHEHHUIO. Pemenue palMOHAIIbHBIX,
UPpPALMOHAIBHBIX,  [OKA3aTENbHBIX W TPUTOHOMETPUYECKHUX
ypaBHEHUH U cucTteM. Mcrnoap30BaHne CBOWCTB U Ipa@UKOB (DYHKIIMIA
JUIsl peleHus: ypaBHeHUi. [loBTOpeHrne OCHOBHBIX TPUEMOB PEILIECHUS
cucteM. PemeHne ypaBHEHHH C NIPUMEHEHHUEM BCEX IPUEMOB
(pa3nokeHusT Ha MHOXKUTENH, BBEJIEHUS HOBBIX HEU3BECTHBIX,
[OJICTAaHOBKH, rpapuueckoro Merosa). Pemienne cucreM ypaBHEHU ¢
OPUMEHEHUEM pa3IMYHbIX CcrocoOoB. O3HAaKOMJIEHHE C OOIIKMMU
BOIIPOCAMH PEILIEHUS HEPABEHCTB W MHCIOJb30BAHME CBOWCTB H
rpadukoB (GyHKIMI IPU PElIeHUH HEPAaBEHCTB. PellieHne HepaBeHCTB
U CHCTEM HEpPABEHCTB C MPUMEHEHHEM pPA3JIMYHBIX CHOCOOOB.
[IpumeHeHne  MaTeMaTHYeCKUX  METOJOB ISl PElICHHs
coJiepKaTeNbHbIX 3a/1a4 U3 Pa3IMYHBIX 00JacTel HAyKU U MPAKTUKH.
HNHTepnpeTrpoBaHue Pe3yJIbTaTOB C YYETOM PealIbHbIX OTPaHUYEHUM.

6. JIEMEHTHI KOMBUHATOPUKH, TEOPUU BEPOATHOCTEM U

CTATUCTHUKH

OcHOBHBIE MOHATHSA
KOMOUHATOPUKH

N3yuenue npaBuiia KOMOMHATOPUKU U MPUMEHEHHE TPU PEIICHUU
KOMOMHATOPHBIX 3a7a4. PemieHne KOMOMHATOPHBIX 3a/lad METOJIOM
nepebopa ¥ Mo mpaBwiry YMHOXeHUs. O3HAKOMIIEHHUE C TTOHSTUSMU
KOMOMHATOPUKU: pa3MEIIEHUSIMH, COUCTaHUSIMH, TIEPECTAHOBKAMU U
dbopmynamu 11 uX BbluucieHus. OOBbSCHEHHWE UM TNPUMEHEHHUE
dbopmyIT 1711 BBIYUCICHUS pa3MElIeHUM, MEPECTAaHOBOK U COYETaHUMN
npu pemieHnn 3anad. O3HakomsieHue ¢ OuHOMOM HproToHa W

DJIeMeHThI TEOPUH

TpeyrosbHUKOM Ilackansa. PemieHue IpakTUYEeCKHX 3a1ay €
UCI0JIb30BAaHUEM MOHITUI U MPaBUJl KOMOMHATOPUKH.
N3ydyeHne KIacCHYECKOro OIpENeNICHUusI BEPOATHOCTH, CBOWCTB

BEPOSITHOCTH, TEOPEMBI O CyMME€ BeposATHOCTeU. Paccmorpenue

BEPOSITHOCTEN  |IPUMEPOB  BBIYHCIIEHHUS BEPOSITHOCTEW. Pemenwe 3agay  Ha
BBIYHCJICHHE BEPOSITHOCTEH COOBITHH.
O3HakOMJICHHE C TIPEJICTABICHUEM YHCIOBBIX [JIAHHBIX M UX
IIpencrasienue

AAHHBIX (Ta0AMIBI,

XapakTepucTukaMu. PellleHne mnpakTHUecKUX 3a7ad Ha 0O0paboOTKy
YHMCJIOBBIX JIAaHHBIX, BBIYUCICHUE UX XapaKTEPUCTHK.
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AHATPaAMMBbI,
rpadgukn)

7. TEOMETPUA

[Ipsmbie
IUIOCKOCTH B
NPOCTPAHCTBE

@opMyIMpOBKa U IPUBEIAECHUE JOKA3ATEIbCTB IPU3HAKOB B3aHMHOIO
PacoJIOKEHUS NPSIMBIX U INIOCKOCTEN. Pacro3HaBanue Ha yeprexax
U MOJIEJISIX PA3JINYHBIX CIIy4acB B3aUMHOTO PACIIOJIOKEHUS MIPSAMBIX U
IUIOCKOCTEN, ApI'YMEHTHUPOBAHNE CBOUX CYXACHUI. POpMYyIMpOBaHUE
ONpENEICHU, TPU3HAKOB W  CBOWCTB  IAPAUICIBHBIX U
NEPIEHANKYJIIPHBIX IUIOCKOCTEN, ABYTPAHHBIX U JIMHEHHBIX YIJIOB.
BbllonHEHNE MOCTPOCHMS YIVIOB MEXKIY MPAMBIMHA, NPSIMOM H
IJIOCKOCTBIO, MEXKY MIIOCKOCTSIMHU 110 ONMCAHUIO U PACIIO3HABAHUE UX
Ha Mozensax. [IpuMeHeHHe NPU3HAKOB M CBOWMCTB PACIONOKEHHUS
NpSAMBIX W IUIOCKOCTEHM NpH penieHuu 3anad. M3o0paxkeHue Ha
PUCYHKaX M KOHCTPYUPOBAHHE Ha MOJEISAX MEPIEHIUKYISIPOB H
HAKJIOHHBIX K IIJIOCKOCTH, NPSAMBIX, TapAJLJIEIbHBIX IIJIOCKOCTEH, YIIJIOB
MEX]ly MPSMOM U TUIOCKOCTBIO M 000CHOBaHME MOCTpoeHUs. Perienue
3alad Ha BBIYMCIICHHE TE€OMETPUYECKUX BeJNYuH. ONHCBIBaHHE
PAcCTOSIHUSA OT TOYKH 0 INIOCKOCTH, OT MPSMOM 10 IIIOCKOCTH, MEKY
IUIOCKOCTAMM, MEXIY CKPCIIMBAIOIIMMHUCS MPSAMBIMHU, MEXAY
OPOU3BOJIBHBIMU (UTypaMH B IpocTpaHcTBe. POpMyIUpOBAHUE U
JOKa3blBAHUE OCHOBHBIX TEOPEM O pacCTOsHUAX (Teopem
CYILIECTBOBAaHMsI, CBOMCTBA). M300pakeHre Ha yepTekax U MOJEISIX
paccTostHUST M OOOCHOBaHHWE CBOUX CyXJeHuu. OrmnpeneneHue U
BBIYHMCIICHUE PACCTOSIHMI B mpocTpaHcTBe. [Ipumenenue gopmyn u
TEOpEM IUJIAHUMETPUU s pemeHus 3anad. O3HaKOMJIEHUE C
MOHSTUEM MapajUIeIbHOIO TMPOEKTHUPOBAHMUS W €ro CBOWCTBaMH.
@opMyIHpPOBAHKUE TEOPEMBI O IUIOMIA[A OPTOTOHAIBHON MPOEKUUU
MHOroyrojibHuka. IlpuMenenue Teopun a1 OOOCHOBaHUSA
MOCTPOCHUI U BBIYMCIEHUN. APryMEHTHPOBAHUE CBOMX CYKICHUHU O
B3aMMHOM PaCIOJIO)KEHUH TPOCTPAHCTBEHHBIX (QUTYD.

MHororpaHHuKH

Onucanue W XapakTepUCTHUKA PA3IUYHBIX BUIOB MHOTOIPAHHUKOB,
MepeunciieHne WX  JJEMEHTOB H  CBOWCTB.  M3o0pakeHwue
MHOTOTPAaHHUKOB U BBITIOJIHEHUE IMOCTPOCHHS Ha M300paXEeHUSIX U
MOJENSAX MHOTOTPAHHHUKOB. BBIYMCIEHHE JTMHEWHBIX 3JIEMEHTOB H
yIJ0B B MPOCTPAHCTBEHHBIX KOHPUTYpalUsSX, apryMEHTUPOBAHHE
CBOMX CYXJEHMM. XapakTepUCTHKa U HU300paKEHUE CeUeHUs,
pPa3BEPTKH MHOTOTPAHHUKOB, BBIUMCIICHHUE TIJIOMIAIEN TOBEPXHOCTEM.
[TocTpoeHue mnpocTeMuX Cce4eHuil KyOa, NpPU3MBbI, MHPAMUIBI.
[Ipumenenue HakToB U cBeAeHUN U3 MIIaHUMETpUU. O3HaKOMIIEHHE C
BUJIaMU CUMMETPHIA B IPOCTPAHCTBE, (OPMYJIMPOBAHUE OIIPEIETICHHIMA
U CBOWCTB. XapakTEPUCTHUKA CUMMETPUHA T BpaAlICHUS U
MHOTOTPAaHHMKOB. IIprMeHeHne CBOWCTB CUMMETPHUM NPH PELICHHUH
3aaa4. Mcnosib30BaHue NpUOOPETEHHBIX 3HAHUMN JJIsI UCCIIEA0BAHUS U
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MOJCINPOBAHNA  HCCIIOKHBIX  3a14a4. I/I306pa>1<eHHe OCHOBHBbIX
MHOI'OI'paHHHMKOB M BBIIIOJHCHHC PUCYHKOB I10 YCJIOBHAM 3aja4y.

Tenan
MOBEPXHOCTH
BpalleHust

O3HakOMJICHHE C BUJAaMH TeNl BpalleHus, (OopMyIUpPOBaHUE UX
ONpenesIeHn U CBOMCTB. DOpMyIMpOBaHME TEOPEM O CEYEHUH IIapa
IUIOCKOCTBIO U IJIOCKOCTH, KacaTeJbHOH K cepe. XapaKTepUCTUKA U
N300pakeHHe TeJl BPALLECHUS, UX Pa3BEPTKH, ceueHus. Pemenue 3aqau
Ha NOCTPOEHUE CEUYEHMH, BBIYMCIICHUE JUIMH, PAcCTOSHUM, YIJIOB,
wiomaei. [IpoBenenne n1o0Kka3aTeNbHbBIX pacCyKICHUHN NPU pELICHUN
3aja4. [[puMeHeHne cBONCTB CHMMETPHUH IIPH PELLIEHUH 33]1a4 Ha TeJa
BpallleHus, KOMOMHALUIO Tell. M300pakeHre OCHOBHBIX KPYTJIBIX TeEll
Y BBIIIOJIHEHHE PUCYHKA 10 YCJIOBUIO 33J1a4H.

HN3mepenus B
reoMeTpum

O3HakOMJICHHE C NOHATHSAMHU IUIOIAJIM M OO0ObeMa, aKCHOMaMH U
cBoiicTBaMHu. Pemienme 3amad Ha BBIYHCIICHHE IJIOMIAAEH IIJIOCKHX
(Guryp ¢ NpUMEHEHHEM COOTBETCTBYIOIIMX (QopMysl U (PAaKTOB U3
mIaHuMeTpur. HM3ydeHwe TeopeM O BBIYUCICHUHM OOBEMOB
IIPOCTPAHCTBEHHBIX TEJ, pElIeHHE 3ajad Ha IpUMEHEeHHE (GopMyl
BBIYUCIICHUA 00BeMOB. M3yuenwe ¢Gopmyn I BBIYHCICHUS
IJIOIIAZe TOBEPXHOCTEH MHOTOIPAaHHUKOB U TEJ BpalleHUs.
O3HaKOMJICHHME C METOJOM BBIUYMUCJICHUSA IUIOMIAJAN ITOBEPXHOCTH
cheprl. Pemenue 3amad Ha BBIYMCIICHUE TUIOMIANEH TOBEPXHOCTH
MPOCTPAHCTBECHHBIX TEJ.

Koopaunarsl u
BEKTOPbI

O3HakOMJIEHHE C TOHATHEM BeKTOpa. M3ydueHune n1ekapToBOM CHCTEMBI
KOOPAMHAT B MPOCTPAHCTBE, IOCTPOEHHUE MO 3aJaHHBIM KOOPAUHATAM
TOYEK W IUIOCKOCTEW, HAXOXKAEHUE KOoopauHAT Touek. HaxoxneHnwue
YpaBHEHUH  OKPY>XHOCTH, cdepbl, IUJIOCKOCTU. Brruucienue
pacCTOSHUM MEXAy TOYKaMHu. l3yueHne CBOWCTB BEKTOPHBIX
BEIIMYMH, IIPAaBWJI  PA3JIOKEHHUS  BEKTOPOB B  TPEXMEPHOM
IIPOCTPAHCTBE, MPAaBWJI HAXOXKICHUS KOOpIMHAT BEKTOpa B
IIPOCTPAHCTBE, MPaBWJI JCUCTBUM C BEKTOPaMH, 3aJaHHBIMU
KoopauHatamMu. IIprumeHeHue TeopuM TIpU pPEUICHWM 3aJad Ha
JNEUCTBUSL C BEKTOpamu. HM3yueHue CKajasipHOro IPOU3BEICHUS
BEKTOPOB, BEKTOPHOI'O  ypPaBHEHMS NPSIMOM U  IUIOCKOCTH.
[IprumeHenue Teopun NpU PELICHUH 33]1a4 Ha JEHUCTBUS C BEKTOPAMH,
KOOPAWHATHBI METOJl, NPUMEHEHUE BEKTOPOB ISl BBIYUCIICHUSA
BEJIMYMH YTJIOB U paccTOSSHUUA. O3HAKOMIIEHHE C J10KA3aTeIbCTBAMMU
TEOPEM CTEPEOMETPUM O B3aWUMHOM pACIOJOKEHUU NPSAMBIX H
NJIOCKOCTEN € MCTIOJIb30BAHUEM BEKTOPOB.
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4. YCJIIOBUS PEAJIMBALIUU ITPOT'PAMMBbI
OBHIEOBPA3OBATEJIBHOT'OYUYEBHOI'O
MHNPEAMETAOYIL04 Y <MATEMATHUKA»

4.1. MartepuaJibHO-TeXHHYECKOe o0ecneyeHue
V4eOHbIil KaOMHET MATEMATUYECKUX AUCIIUILUINH
OcHOBHOE 000pyAOBaHUE:
- pabouee MecTo mpernogaBaTess
- paboune MecTa 75 00y4YaroUXCcs
- npoekTop Sony VPL-FX40
- kononku Genius SP-E120
- komIbrotep Neos
- MOHUTOP
- skpanHacTeHHbIi 153x200 ProjectaSlimScreen Matte White S
- MapKepHasi I0CKa
4.2. UudopmaunoHHoe odecnievyeHne 00yueHust
IlepeuyeHb peKOMeHAyeMOW OCHOBHOH M JOMOJIHUTEJIbLHOH JUTEPATYPHI,
HEeO0O0XOAMMBIX /115l 0CBOEHUS TUCIUIJIMHBI
OcHogHble UCMOYHUKU:
bammakos, M. .
Matematuka: yueOnuk 1151 CI1O / M. U. bammakos. - 5-e u31., crep. - Mocksa:
Axkanemus, 2018. - 256 c. - (Ilpodeccuonansuoe oodpazoBanue.l'p. ®UPO). -
ISBN 978-5-4468-6566-6
JlononnumensvHvle UCMOYHUKU:
DBC "FOPAMT": Bappun, 1. M. MaTemaruka: yae6HUK ¥ npakTHKyM mist CTIO
/ . N. baBpun. — 2-e u3x., nep. u gon. — M. : U3narensctBo IOpaiit, 2019.
— 616 ¢c. — (Cepus: Ilpodeccuonanbroe oopazoBanue). — ISBN 978-5-534-
04101-9.

Cnucok nurtepaTypsl BEpEH M.B. O6HoBneHCKAast

Hnmepnem-pecypcer.
www. fcior. edu. ru (MupopManmonHbie, TPEHUPOBOYHBIE U KOHTPOJIbHBIE
MaTepHabl).
www. school-collection. edu. ru (Equnas komekiuy nudpoBbix 00pa3oBaTeIbHBIX

pecypcoB).
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4.3. Oco0eHHOCTH peaJM3alMU JUCUMILVIMHBI JJI MHBAJIHMIOB W JIMI C
OrPAHUYEHHBIMH BO3MOKHOCTSIMHU 3/I0POBbSI

B nemsx noctynHoct nonmyuenust CI10 crynentamu ¢ OB3 YHuBepcurerom
o0ecrieynBaeTcs:

1) st crynentoB ¢ OB3 no 3penuro:

aganTanus odumuanibHOrO caita YHuBepcuteta (WWW.stgau.ru) B cetd
HuTepHeT ¢ y4eToM 0cOoObIX MOTPEOHOCTEH HHBAIKIOB 110 3PSHUIO C IPUBEACHUEM
UX K MEXIYHApOAHOMY CTaHIApTy JOCTYIMHOCTH BEO-KOHTEHTa U BEO-CEPBHCOB
(WCAG);

pa3MellleHue B JOCTYIHBIX JUISl CTYJIEHTOB, SIBJISIIOLIUXCS CJCTBIMH WM
CIa0OBUSAIIMMHU, MECTaX M B aJanTHUpOBaHHOW (opme (C ydyeToM HX OCOObIX
NOTpeOHOCTEH) CHpaBOYHONM HMHQPOpPMALMU O PACTHCAHUM JICKUIUNA, YYECOHBIX
3aHATHH (JI0JKHA OBITH BBITIOJIHEHA KPYITHBIM (BBICOTA MPOMUCHBIX OYKB HE MEHEe
7,5 cM) penbedHO-KOHTpACTHBIM MIpUGTOM (HAa OEIOM WM KEeIToM (POHE) U
npoayonupoBana mpudTom bpaiins);

MPUCYTCTBHE ACCUCTEHTA, OKA3BIBAIOLIETO CTYAEHTY HEOOXO0IUMYIO TOMOIIIb;

obecrieyeHue BBIMYCKa albTEPHATUBHBIX (POPMATOB MEYATHBIX MaTEpPUATIOB
(kpynHbIF mpUdT UM ayanodansl);

oOecrnieyeHre JA0CTyIa CTYJEHTA, SBISIOLIErOCs CJIENbIM U UCHOJB3YIOIIETO
cO0aKy-TOBOJIBIPS, K 3JaHUI0 YHHBEPCUTETA, PACMOJAraroIiero MeCTOM IS
pa3MelieHust Co0aKu-MmoBOABIPS B 4achl 0OYUYEHHS CaMOT0 CTYJCHTA;

2) ns ctynentoB ¢ OB3 no cnyxy:

nyOauMpoBaHKe 3BYKOBOM CIIPaBOYHOM MH(OpMAILMU O pacliMCaHuU y4eOHbIX
3aHSTUNA BU3YaJIbHOW (YCTaHOBKA MOHHUTOPOB C BO3MOKHOCTBIO TPAHCISIUU
CyOTUTPOB (MOHHUTOpPBI, UX pa3Mepbl U KOJUYECTBO HEOOXOIHUMO OIPEACNATH C
Y4€TOM pa3MepoB MOMEILIECHHUS );

oOecrieueHre HaJICKAINIMMH 3BYKOBBIMU CPEJICTBAMHU BOCIPOU3BEICHUS
uHdopmaIuy;

3) 1S CTYIEHTOB, UMEIOIIUX HapyIIEHUS! OTIOPHO-IBUTAaTEILHOTO anmapara,
MaTepUATbHO-TEXHUYECKUE YCIOBUSA JIOJDKHBI  00eCleYyrMBaTh BO3MOKHOCTh
OecrnpensaTCTBEHHOTO J0CTyNna B yuyeOHbIE MOMEILEHHUS, CTOJOBbIE, TyaJlETHbIE U
Jpyrue TOMEIICHUs YHUBEPCUTETA, a TaKkKe HX MpeObIBaHUS B YyKa3aHHBIX
MOMEIIEHUsIX (HaIu4ue MaHAyCcoB, MTOPYYHEH, PACIIMPEHHBIX ABEPHBIX MPOEMOB,
Tu@dTOB, JIOKAIHHOE MOHMXEHUE CTOEK-O0aphepoB 10 BBICOTHI He Oosiee 0,8 M;
HAJIMYKE CTICIUANTBHBIX Kpecel U APYTUX MPUCTIOCOOICHUN).

3.5. OOpazoBanue ctyneHToB ¢ OB3 MokeT OBITH OpPraHM30BaHO Kak
COBMECTHO C JIPyTMMHU CTYJACHTaMH, TaK U B OTJAEJbHBIX Kjaccax, TpyImax Wi B
OTIIETIFHBIX ayauTOpUsxX ¥YHuBepcutera. UucieHnocts cryaeHToB ¢ OB3 B yueOHoi
IpYyIIIE YCTaHABIUBAETCS A0 15 denoBek.

3.6. Ilpu nonyuenuu CIIO crynentam ¢ OB3 GecruiaTHO mpeaoCcTaBistOTCS
CIielUaJIbHbIC YUeOHUKU U ydeOHbIe TTOCOOUSI, MHAs yueOHas TuTepaTypa, a Takxe
YCIIYTH CYpAONEPEBOAUYUKOB U TU(PIOCYPIOTIEPEBOTUUKOB.

3.7. C yueroM ocoObix moTpebHocteit ctynentoB ¢ OB3 VHupepcurerom
oOecrieunBaeTCs TPENOCTABICHUE YYEOHBIX, JICKIIMOHHBIX MaTEepPHAIOB B
AIIEKTPOHHOM BHJIE.
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5. KOHTPOJIb 1 OLHEHKA PE3YJIbBTATOB OCBOEHUS
YYEBHOI'O IPEIMETA

Kontponsu OLICHKA

pe3ynbTaTOB

OCBOCHMUA

y4eOHOTO

NpCaAMCTAOCYHICCTBIIICTCAIIPCIIONABATCIICM B ITPOLICCCC IMPOBCACHUS JICKIIMOHHBIX,
MMPaKTHYCCKUX 3aHHTHﬁ, a TAaKKC BBIIIOJIHCHUA O6y‘—IaIOHII/IMI/IC$I HHINBUAYAJIbHBIX

3aJJaHUN, MPOEKTOB,UCCIICIOBAHUMN.

Pe3yabTaThl 00y4eHus

Kpurepuu onieHkun

MeToabl OlLIeHKH

YHHUBEPCAJTHbHOM  SI3BIKE
CpeicTBe

METOdAaX MaTECMATHUKH,

-OBJIaJIcCHUE
3HAHUSIMH u

CCTCCTBCHHO-HAYYHbIX

- c(hOpMHPOBAHHOCTH
IPEACTABICHUN O MATEMATUKE KaK
HayKH,
MOJETUPOBaHUS
SBJICHUW M MPOIECCOB, UACIX U

-IIOHMMAaHNE 3HAYUMOCTH
MaTeMaTHKH TUTST Hay4HO-
TEXHUYECKOTO nporpecca,
c(hOpMHUPOBAHHOCTh OTHOIIICHUS K
MaTeMaTWKe Kak K  4acTu
o011eueI0BEYECKO KYJbTYPBI
yepe3 3HAKOMCTBO C HCTOpHEH
pa3BUTHS MaTEeMaTHKH,
3BOJIFOLIUEN MaTEMaTUYECKUX
e,

-pa3BUTHE JIOTUYECKOTO
MBIIICHUSI, TPOCTPAHCTBEHHOTO
BOOOpaXeHUs, AJITOPUTMHUYECKON
KYJbTYPHI, KPUTHUYHOCTH
MBIITCHUS Ha YpOBHE,
HEOOXOIMMOM ISl Oymymiei
npodhecCUOHAIBHOM

JCSATCIIEHOCTH, JUIS TPOJIOJDKESHUS
o0pa3zoBaHUs 1 CaMOOOPa30BaAHUS;
MaTeMaTHYECKUMHU
YMCHHSIMH,
HEOOXOUMBIMHA B TTOBCEIHECBHOMN
KHU3HU, JUIT OCBOCHHS CMEKHBIX

JTUCIUIUINH u JTUCIUTUIMH
npo(ecCUOHaNBbHOTO UKJIA, IJIs
nojiyueHust ~ oOpazoBaHHUs
obJacTsx, HE TPeOYIOITUX
yIayOJICHHOM ~ MaTeMaTHYeCKOMN
MTOATOTOBKH;

Conmepxxanue u 00bEM
MaTepuana,
IOJIJIEXKAIIETO ITPOBEPKE,
OIIPENENCTCS
IIPOTPaMMOM u
Y4EOHHUKOM.
BrisiBnEeHME  MOJIHOTHI,
IIPOYHOCTH YCBOCHHUS

OOyYaIOIIMMUCS TEOPHH
U YMEHHUE MPUMEHSThH €€
Ha MPAKTHKE B 3HAKOMBIX
u HE3HAKOMBIX
CUTyalUsIX.
YuauteiBaeTcs
MOKA3aHHbIE CTYJAEHTAMHU
3HAHUS u YMEHHUS.
Ouenka  3aBUCHT  OT
HaJIu4yus W  XapakTepa
MOTPENTHOCTEM,
JIOMYIIIEHHBIX
00y4aroImMMUCH.
MOTPEUTHOCTEN
BBIJICTISIIOTCSL  OIIMOKUA U
HEJIOYETHI.

Omubxoi CUUTAETCS
MOTPEIIHOCTh, €CJIH OHa
CBUJIETEIIbCTBYET O TOM,
YTO CTYJICHT HE OBJIAAEI
OCHOBHBIMU 3HAHUSIMH H
(nnn) YMEHHUSIMU,
yKa3aHHBIMU B
porpaMmme.
Henouerammu cumTaroTcs
MOTPENIHOCTH, KOTOpHIE
HE MPUBEIU K UCKAKEHUIO
CMBICJIa OJIYYEHHOTO

Cpenu

HaOIoIeHue 3a
JIESITCILHOCTBIO B
mporiecce
OCBOCHMS
pOrpaMMbl
JTHACITUTLIAHBI
CTy/ICHTa u
OIICHKA
JOCTHKCHUS
pesyJbTara
yepes:

- AKTHBHOE
y4acTUE€ B XOJe
3aHATHSL,

-  YCTHBIM U
MMMCbMEHHBIN
OTIpoc;

- BBITIOJTHEHHE
JIOMalIHen
padoThI;

- 3aJaHug A
CaMOCTOSITEIIbHOM
padoThI;

- 3a71aHUs
KOHTPOJIbHOMN
paboTHI;

- BBINIOJIHEHHE
MIPAKTUYECKOU
paboTHI;

- MIOJATOTOBKA
JIOKJIa/IOB,
COOOIIICHUH,

pedeparos.

[IpomexyTouHas
aTTeCTalus B
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-TOTOBHOCTb M CIHOCOOHOCTH K

0o0pa3oBaHHUIO, B TOM YHUCJE
caM000pa30BaHHUIO, Ha
NPOTSKEHUU BCEMN KU3HU;
CO3HATENPHOE  OTHOUICHHE K
HETMPEPHIBHOMY 00pa30BaHHIO KaK
YCIIOBUIO yCHEIIHON
npodeccruoHanbHON u

OOIIIECTBEHHON AESITEILHOCTH,

-TOTOBHOCTb M CHOCOOHOCTH K
CaMOCTOSITEJIbHOM TBOPYECKOU U
OTBETCTBEHHOM JCATSIBHOCTH,

-TOTOBHOCTh K  KOJICKTUBHOM
paboTe,  COTPYIHHYECTBY  CO
CBEPCTHUKAMU B
0o0pa3oBaTeIbHOM, OOIIECTBEHHO
MOJIE3HOM, y4eOHO-
HCCJIEI0BATENIbCKOM, POCKTHOU U
JIPYTUX BUJIaX JACSTEILHOCTH;

-yMEHUE CaMOCTOSTEIBHO
ONPEAETATH 11NN JACATECIbHOCTH U
COCTaBJIATH TUIAHBI JESITECILHOCTH;
CaMOCTOSITEJIbHO ~ OCYIIECTBJISTD,

KOHTPOJIMPOBAThH u
KOPPEKTUPOBAaTh  JICSTEIILHOCTD;
HCIOJIL30BAaTh BCE BO3MOYKHBIC
pecypcebl JUTS JIOCTIDKCHUSA
MOCTaBJICHHBIX ejeu u
peann3anuu IJIAHOB
JIEATEIILHOCTH; BBIOMpATh
YCIICIIHBIE CTpaTeruu B

Pa3IMYHBIX CUTYalUsIX;
-yMEHHE MPOAYKTHUBHO OOIIATHCS
Y B3aMMO/JICMICTBOBATh B IIPOLIECCE

O1enka OTBETAa
y4aIerocst Ipu yCTHOM U
MUCBMEHHOM  ONpPOCax,
MIPOBOIUTCS 10

OATUOAJIBHOU CUCTEME.
[IpenogaBarens MOXKET

HOBBICUTh OTMETKY 3a
OpUTMHAJIbHBIA OTBET Ha
BOIIPOC WIH
OPUTMHAJIBHOE pEILLICHUE
3aJa4H, KOTOpbIE
CBUJETENBCTBYIOT 0
BBICOKOM YpOBHE
BJIAJCHUS
MH(OPMAIMOHHBIMU
TEXHOJIOTHSIMU

y4alumcs, 3a pelIeHue
OoJiee CJIOXKHOUW 3ajauu
WIM OTBET Ha Ooiee
CJIOKHBII BOIIPOC,
MPEIJIOKEHHBIE CTYJICHTY
JIOTIOJTHUTEJIBHO ~ TIOCJIE
BBITIOJIHEHUS UM
OCHOBHBIX 3aJIJaHUU.
Oyenka VCMHbBIX
0meemoa.

"Omauuno" - ecnu
CTYJEHT IyOOKO H
MPOYHO YCBOUJI
IIPOTPaMMHBI MaTepHUa
HcuepnbiBaronie,
MOCJIe0BaTEILHO,
rPaMOTHO M JIOTUYECKHU
CTPOWHO €ro W3Jaraer, He

COBMECTHOI JeSITENIbHOCTH, | 3aTPYIHAETCA C OTBETOM
VUYUTHIBATh  TO3UIMU  JIPYTUX | IPU BUJION3MECHCHHUH
YYaCTHUKOB NeSITeNIbHOCTH, | 3a/1aHUs, CBOOOJIHO
¢ pexTuBHO paspelarh | CIpaBisAeTCS C 3aJavyaMu
KOH(MITUKTHI; u PAKTUICCKUMH
-BIIaJICHHC HaBBIKAMU | 3aJJaHUSIMH,  TTPABUIIBHO
NIO3HABATEIIbHOM, y4eOHO- | 00OCHOBBIBAET MPHUHSATHIE
UCCJIeI0BATENHLCKOM M TIPOEKTHOMU | pelleHus, yMeeT
NEeSTeIbHOCTH, HABBIKAMH | CAMOCTOSITEJIbHO

paspeiieHus npoOJieM; | 00001IaTh W H3Jararth

dbopme
TUCBMEHHOTO
9K3aMeHa.
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CHOCOOHOCTP M TOTOBHOCTH K
CaMOCTOSTEIIEHOMY TTOUCKY
METO/IOB PEIICHHS MPAKTHYCCKUX
3a/a4d, MPUMEHEHUIO PAa3JTMYHbBIX
METOJI0B IO3HAHMS,

-TOTOBHOCTb M CHOCOOHOCTH K

CaMOCTOSITEIILHOM

uH(pOpMaIIMOHHO-

MO3HABATEIILHON  JIeATEIHHOCTH,
BKJTFOUast YMCHHE
OPUEHTHPOBATHCS B PA3TMUHBIX
MUCTOYHUKAX uHdopmanuu,
KPUTHYECKH OIICHUBATh u

MHTEPHPETUPOBATh HHPOPMALIHUIO,
MIOIYyYaeMyl0 W3  Pa3IM4HBIX

HCTOYHHKOB,
-BJIaACHUC SA3BIKOBBIMU
CpeacrBaMu: YMCHHC SCHO,

JOTUYHO M TOYHO M3Jararb CBOIO
TOYKY 3pEHMs, HCIOJIb30BaTh
aJICKBaTHBIE A3BIKOBBIC CPE/ICTBA;
-BJIaJICHUE HaBbIKaMU
MO3HABaTEJIbHON peQuieKCHn Kak
OCO3HaHUS COBEpLIAEMBIX
JICUCTBUU u MBICIUTEIBbHBIX
MIPOLIECCOB, HUX pE3YJIbTAaTOB U
OCHOBAaHHWM,  TpPaHHI]  CBOETO
3HAHUS W HE3HAHWs, HOBBIX
ITO3HABATEJIbHBIX 337a4 U CPENICTB
IUISl UX TOCTHKEHUS;

-1IEJIEYCTPEMIICHHOCTh B ITOMCKaX
151 HNPUHATUU peLIeHUHN,
CO00pa3UTEIbHOCTh U HHTYHUIMS,
Pa3sBUTOCTb  IPOCTPAHCTBEHHBIX

MIPEICTaBIICHH; CIIOCOOHOCTH
BOCIIPUHHUMATH KpacoTy u
TapMOHHUIO MHUPA;
-cpOpMHUPOBAaHHOCTH

IIPEICTABJIEHUN O MATEMATUKE KAK
YaCTU MUPOBOM KYJIBTYPbI U MECTE
MaTeMaTUKi B  COBPEMEHHOWU
LIUBUJIN3ALMH, crocobax
OIMUCAHMUS SIBJIEHUM PEATBbHOTO
MHpPa HA MATEMATHYECKOM SI3BbIKE;

Marepual, He JIOmycKas
OIINOOK.

"Xopowo" - ecniu  TBEpAO
CTYJICHT 3HAET
IIPOTPAMMHBIN MaTepual,
IPaMOTHO U MO CYIIECTBY
U3JIaraet ero, HE
JIOITyCKaeT
CYILIECTBEHHBIX
HETOYHOCTEN B OTBETE HA
BOIIPOC, MOXKET
MPAaBWIBHO  MNPUMEHATH
TEOPETUUYECKUE
MOJIOKEHUSI W BIAJIEET
HEOOXOIUMBIMH
YMEHUSIMU U HaBbIKAMH
npu BBITTOJTHEHU U
MPAKTUYECKUX 3aJaHHM.
"Vooenemeopumenvro" -
€CIM CTYJIEHT  YCBOWII
TOJBKO OCHOBHOM
Marepuaj, HO HE 3HAeT
OTIICJIbHBIX JieTajenu,
JIONTyCKAaeT HETOYHOCTH,
HEJIOCTaTOYHO
MPaBUJIbHbBIC
(bOpMyIMPOBKH,
HapyIaeT
MOCJIeA0BaTEILHOCTh B
U3JI0)KEHUU

IIPOTPAMMHOTO
MaTepualia ¥ UCTBITHIBAET
3aTpYyAHEHHUS B
BBITIOJTHEHUHN

MMPAKTUYECKUX 3aJaHUM.
"HeyooenemsopumenvbHo
"' - eCJIM CTYJICHT HE 3HaEeT
3HAYUTEIILHOU 4acTHu
MPOTPaMMHOTO
Marepuana,  JOMYyCKaeT
CYILIECTBEHHbIC OIINOKH,

C OOJIBIIUMHU
3aTpyTHCHUSAMU
BBINIOJIHSET
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-cpopMUPOBAaHHOCTH

IIPEACTABICHUN 0
MaTE€MaTUYECKUX TMOHATUAX Kak
BAKHEUILINX MaTEMaTUYECKUX
MOJETSX, MO3BOJISFOIINX

OIIMChIBATb MW H3Yy4YaTb PA3HBIC
IMPOLCCChI U ABJICHUA; IIOHUMAHUC
BO3MOXHOCTH aKCHMOMAaTHYCCKOI'O

IOCTPOCHHUS MaTeMaTUYECKHUX
TEOpHI;
-BJlIaICHUE METOHaMu

JI0OKa3aTeIbCTB M aJITOPUTMOB
pEIIeHus, YMEHHE WX TPUMCHSITH,
MPOBOAUTH JIOKa3aTeJIbHbBIC
paccyXJeHus B XOJI€ pEIIeHUus
3aJ1a4;

-BJIaACHUC CTaHAAPTHBIMU
ImpueMamMu PCUICHUA
pairuOHAJIbHBIX u
HPppadruOHAJIbHBIX,

ITOKAa3aTCJIbHBIX, CTCIICHHBIX,

TPUTOHOMETPUYECKUX YPaBHEHMI
U HEPABEHCTB, HX CHUCTEM;
HCTI0JIb30BaHUE TOTOBBIX
KOMIIBIOTEPHBIX MTPOTPaMM, B TOM
YyuCye I MOUCKa MyTH PEIICHUS
u WJUTIOCTpAlUU penieHust
YPaBHEHUI U HEPABEHCTB,;
-c(hOpMUPOBAHHOCTH
MpEACTaBIeHU 00 OCHOBHBIX
MTOHATUIX MaTEeMaTHYECKOTO
aHaliM3a W  HUX  CBOMCTBax,
BJIaJICHHUE YMEHUEM
XapaKTepU30BaTh TIOBEJICHUE
byHKIIHIA, HCIIOJIb30BaHUE
MOJTY4YECHHBIX 3HAHUM JUTSE
ONMCAHUs W aHaIM3a pealIbHBIX
3aBUCUMOCTEH;

-BJIaJICHUE OCHOBHBIMU
NOHATUSIMU O  TUIOCKUX |
MIPOCTPAHCTBEHHBIX

reOMETpUYECKUX (urypax, ux
OCHOBHBIX CBOMCTBAXx;
c(hOpMHPOBAHHOCTh yMEHUs

MPAKTUYECKUE 3aJaHMs,
3aJ1a4u.

Kpumepuu OYeHKU
NUCbMEHHBIX pabom.:
«5»-Pabota nomxHa OLITH
BBHITIOJTHEHA TIPABUIIBHO U
B IOJHOM 00BEME , 90-
100% BBIIIOJIHEHUS.
«4»-Pabota BBIIOJHEHA
MPaBUWJIbHO, HO HUMEIOTCS
HEJ0YETHI, IIPOLICHT
BbITOJIHEHUA 75-89%.
«3»- PaboTa BEINIOIHEHA
MPaBUILHO, HO WMEIOTCS
OILLINOKH, ITPOLIEHT
BEITOTHEHUS 59-74%.
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pacrmo3HaBaThb  I'€OMETPHUYECKHE
Gurypsl Ha yepTexax, MOJCIAX U
B peallbHOM MHpE; NpUMEHEHHUE
A3YYEHHBIX CBOWCTB
reoMeTpuueckux Guryp u Gopmyn
JUIA  PELIEHUS TeOMETPHUYECKHX
3aJa4 M 3a7a4 C NPAKTUYECKUM

COZIEP/KAHUEM;
-cpOpMUPOBAHHOCTD
NpEACTaBICHU O mpoleccax Hu
SABJICHUSX, UMEIOLIUX
BEPOSATHOCTHBIN XapakTep,
CTaTUCTHYECKUX
3aKOHOMEPHOCTSIX B PEAJIbHOM
MHpE,  OCHOBHBIX  MOHSTHUAX
AJEMEHTAPHOU TEOPUHU
BEPOSATHOCTEW; YMEHHUI HAXOJUTh
51 OLICHUBATh BEPOSATHOCTH
HACTYTIUICHUSA COOBITHI B
IIPOCTEUIINX IPAKTUYECKUAX
CUTYaLUAX 1%} OCHOBHBIE
XapaKTEPUCTUKU CIIy4alHbIX
BEJIMYMH;

-BJIaJICHUE HaBBIKAMU
UCIIOJIb30BaHUsA TOTOBBIX

KOMIIBIOTEPHBIX MPOrpamMM IIpU
pELICHUH 3a1a4.
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