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1. OBLWASA XAPAKTEPUCTUKA PABOYEN MPOrPAMMbI YYEEHOW AUCLUMUMIUHBI

«MATEMATUKA»

1.1. Mecto AUCUUNMUHBI B  CTPYKType  OCHOBHOM npocpeccmoHanbHomn
obpasoBaTesnibHOM NporpamMmmbl
O6weobpasoBatenbHass agucuunnvHa «MaTtematuka» sBnsietcss 00s13aTenbHOM  4acTbio
obueobpasoBaTenbLHOro Lukna obpasoBaTenbHOW nporpaMmmbl B cootBeTcTBum ¢ ®IrOC no
cneumanbHoctTn 38.02.08 Toprosoe gerno.
1.2. Uenu v nnaHnpyemble pe3ynbTaTbl OCBO€HUA ANCLUNSIVNHDI.
1.2.1. Uenwu n 3agauv gUCUUNJINHDbI:
CogaepxaHne nporpammbl 0bweobpaszoBaTensHon ancunnimHbl «MaTemaTnka» HanpaBneHo
Ha OOCTMXeHWe pe3ynbTaToB ee M3ydeHus B cooTBeTcTBuM ¢ TpeboBaHuammn ®roC COO c
y4yeToM npodpeccmoHanbHon HanpaeneHHoctn ProC Crl0.

1.2.2. MnaHnpyeMble pe3ynbTaTbl OCBOEHUS Y4eOHOM AUCLUUMNIIUHbI B COOTBETCTBUM C
®dIrocC CIMO u Ha ocHoBe PI'OC COO

Koa n HanmeHoBaHue

HanmeHoBaHMe NMUYHOCTHbIX U

HanmeHoBaHue npeamMmeTHbIX

Pa3fIM4HbIM KOHTEKCTamM

0eATenbHOCTM TEXHONOMMYEeCcKon u
couunanbHomn HanpaBJ1€HHOCTH,
CnocobHOCTb nHMYnmnpoBaTb,
nnaHnpoBatb U CaMOCTOATENIbHO
BbINOJIHATb TaKyl0 OeATEeNIbHOCTb;

- WHTEepec K
pasnnyHbIM cchepam
npodeccuoHanbHomn

OeaTenbLHOCTH,

OBnageHue yHMBepcarbHbIMU

y4eOHbIMU NO3HaBaTeNbHbIMU

OeNCTBUAMMU:

6a3oBble nornyeckue
OencTBus:

- CaMOoCTOSITeNbHO
dopmynmpoBaTb n
aKTyanuampoBaTb npoGnemy,
paccmaTpuBaTb €e BCECTOPOHHE;

- ycTaHaBnuBaTb CYLLECTBEHHbIN
NpuU3HaK wuWnn OCHOBaHuA OnNAa
CpaBHeHus, Kknaccudukaumm wu
o0600L1eHus;

- onpegensTb uenu
AesaATernbHOCTH, 3apjaBsaTtb
napameTpbl n Kputepuun nx
OOCTMXEHUS,

- BbISBMNSATbL 3aKOHOMEPHOCTN U
npoTmneBope4mns B
paccMaTpuBaeMbIX ABMEHUSX;

OK, MK MeTanpegMeTHbIX pesynbTaTtoB (®IFOC COO)
(Proc cno) pesynbTaToB (J1IP, MP)
(Proc coo)
OK 01. B yacTtu TpyaoBsoro YmeTb
BbibupaTb cnocobbl | BocnuTaHusa: - y-1 BnageTb MeToaamu
peLueHns 38Aa4 | - [o1oBHOCTB K TPY/LY, OCO3HaHMe | AOKA3ATENbLCTB, anropMTMamm
npodeccuoHarnbHOM LEHHOCTH mactepcrea, | PELEHNA  3anay; dhopmynmpoBaTb
AEeATENBHOCTH, i onpeaeneHnsi, akcMoMbl U TEOPEMBI,
Tpyaonobue;
NPUMEHUTENBHO K _ | NnpumeHATbL nx, NpoBOANTb
- TOTOBHOCTb K aKTMBHOM

AoKasaTenbHble paccyXaeHus B xoae
pelueHus 3agav

- Y-2 HaxoguTb  NPOu3BOAHbIE
anemMeHTapHbIX (PYHKUMIA, UCMOMb3ys
crnpaBoYHble maTepuansi

- uccrepgoeatb B MPOCTEMLUNX
cny4vyasix yHKUMM Ha MOHOTOHHOCTb,
HaxoauTb HanbonbLune "
HaMMeHbLUMe  3HAYeHUsa  YHKLNIA;
CTpOUTb rpadmvku MHOrOYNIEHOB C
ucnonb3oBaHNeEM annapara
MaTeMaTU4ecKoro aHanmaa

- NPUMEHATb  MNPOM3BOAHYIO  MpU
pelLeHnn 3agay Ha ABUXeHne

- pelwarb NpaKkTUKo-
OpPWEHTUPOBaHHbIE 3agaum Ha
HambGonbLine " HavMeHbLUNe

3HAYEeHMs, Ha HaxOoXOeHue nyTw,
CKOPOCTM U YCKOpEHUd

- Y-3 cTpouTb rpadukm MN3y4eHHbIX
dYHKUUIA, MCNOMnb3oBaThb rpacuku npu
n3yyeHum npoweccos "
3aBMCUMOCTEN, MpU peLleHun 3agad
M3 gpyrux y4yebHbIX npeameToB U
3agay U3 peanbHOM XU3HU

- BblpaxaTb dopmynamm
3aBNCUMOCTU MeXAy BENMNYMHaAMM

- Y-4 pewaTb TeKCTOBble 3agaudu
pasHbix TUNOB (B TOM u4MCle Ha
NMPOLEHTbl, JONMM W  YacTu, Ha
OBWXeHue, paboTy, CTOUMOCTb
TOBApOB W YCNyr, Hanoru, 3agayn 13
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- BHOCUTb
[eATenbHOCTb,
COOTBETCTBME pe3ynbTaToB
uensm, oLeHnBaTb PUCKM
NnocrneacTBUi 4eATENbHOCTY;

- pasBuBaTb KpeaTuBHOE
MblLLIIEHNE npw peLleHnm
KU3HEHHbIX Npobrem

0asoBble uccregoBaTeNbCKue
nencTBus:

- Bnagetb HaBblkaMy Yy4yebHo-
nccrnegoBaTenbCkon M MPOEKTHOM

KOPPEKTMBbI B
oLieHnBaTb

OeaTenbLHOCTH, HaBbIKaMu
paspeLueHuns npobnem;

-  BbISIBNATb NPUYNHHO-
CNeACTBEHHbIe CBSA3U "
aKTyanuaupoBaTb 3agauvy,
BblABMraTb rMnoTesy ee peLueHus,
HaxoanTb apryMeHTbI ans
JokasaTenbcTBa CBOMX
YTBEPXOEHUN, 3agaBaTb

napameTpbl U KPUTEPUN PELLEHUS;

- aHanusnMpoBaTb MONyYEHHbIE B
xone peLleHns 3agaun
pesynbTaThl, KpUTUYECKN
OLEHMBaTb X JOCTOBEPHOCTb,

- MPOrHO3NpoBaTb W3MEHEHUE B
HOBbIX YCIOBUSIX;

- YMeTb MNEepeHOCUTb 3HaHUs B
no3HaBaTeNbHYH U NPaKTUYECKYHo
obnacTtu XusHeaesaTenbHOCTH;

- YMeTb MWHTErpupoBaTtb 3HaHMWs
13 pasHbIX NpeaMeTHbIX obracTei;

- BblABUraTb HOBble noeu,
npegnaratb opuUrMHarnbHble
Nnoaxodbl U peLleHUs;

- CcnocobBHOCTb nx

UCMNornb30BaHNs B No3HaBaTeNbHOM
W coumarbHOW npakTuke.

obnactn ynpaBneHus nNUYHbIMKU U
cemenHbIMU ouHaHCamMm)

- COCTaBnsATb BblpaXXeHus,
ypaBHEHUsl, HepaBeHCTBAa MW WX
cucTeMbl MO YCMOBMIO  3adauw,
nccnenoBaThb NOMyYeHHOE peELLEHnE 1
oueHnBaTb npaBgonogobHOCTb
pesynbTaTtoB

- Y-5 usBnekatb, MHTEpPNpeTMpPOBaTh
WHpopMaLMo, MPeaCTaBfeHHY B
Tabnuuax, Ha auarpammax,
rpacdmkax, OTpaxalolyl CBOWCTBa
peanbHbIX NPOLECCOB U ABMEHUN

- npegctaenATb  MHOpMaumMl  C
NMOMOLLbIO Tabnuvy, n gnarpamm

- uccriegoBaTb  CTaTUCTUYECKME
OaHHble, B TOM YMCIE C MPUMEHEHUEM
rpadmyeckmx MEeTOA0B n
3MNEKTPOHHbIX CPEACTB

- Y-6 BbUUCNATL BEPOSITHOCTb C

MCNonb30BaHNEM rpadmnyeckmx
MeToA0B

- NPUMEHSATL (POPMYIbI CrIOXEHUSA 1
YMHOX€EHUs BEpOSATHOCTEN,

KOMOMHaTOpHble hakTbl U opMyrbl
npu pelleHumn 3agad

- OLiEHMBaTb BEPOSATHOCTU peanbHbIX
coObITUI

- NpVBOAUTbL MPUMEpPHI MPOSBIEHNS
3aKoHa GonblLUMX YMcen B NPUPOAHbIX
M OBLLECTBEHHbIX ABNEHNAX

- Y-7 wucnonb3oBaTb NpPU peLLeHnm
3a4a4y usy4veHHble akTbl U Teopembl
nraHumMeTpum

- yMeHWe oueHuBaTb pasmepbl
06GBHEKTOB OKpY»KatoLLEero Mmvpa

- Y-8 u3obpaxaTb MHOrOrpaHHuUKN U
MOBEPXHOCTU BPALLEHUS, UX CEYEHUS

OT PYKU, C TMOMOLLLIO YEepTEXHbIX
WHCTPYMEHTOB n 3MNEKTPOHHbIX
CpeAacTs

- pacnosHaesaTb CUMMETpPUIO B
npocTpaHcTBe

- pacnosHaBsaTb npaBuibHbIe
MHOrOrpaHHUKM

- Y-9 BblMUCNATL reomeTpuyeckue
BENMUYMHbI (AnWHa, yromn, nnowagb,
obbem, nnowagb MOBEPXHOCTW),
UCNomnb3ys W3yyvyeHHble opMynbl 1
MeToabl

- Y-10 BblbupaTb NOOXOASLUWNA
U3yYeHHbI MeToA ANns  pelleHus
3agauu, pacnosHaBaTb
mMartemaTn4eckue dakTbl "
MaTemaTu4eckme Moaenm B
NPUPOAHbIX " 06LLECTBEHHbIX

ABINEeHnAX, B UICKyCCTBe

- NpVMBOAUTL npumMmepsbl
MaTeMaTU4eCKnx OTKPbITUI
pPOCCUIACKOM " MWPOBOW
MaTEMaTUYECKOW HayKu

3HaTtb




- 3-1 cTeneHb uucna, norapudm

yncna; yMeHune BbIMOSHATb
BblUMCIIEHNE 3HaYeHNI 7
npeobpasoBaHns  BbIPAXEHWA  CO
cTeneHamm " norapudgpmamu,
npeobpasoBaHus ApobHo-
paLMoHanbHbIX BbIpaXKeHUN

- 3-2 paumnoHarbHble,
MppaLumoHanbHble, MokasaTesbHble,
CTENeHHbIE, norapudmMmyeckue,

TPUrOHOMETPUYECKNE YpPaBHEHUS U
HepaBeHCTBa, X CUCTEMBI
- 3-3 dyHKuMA, HenpepbiBHas

hyHKUMS, npousBoaHas,
nepeoobpasHas, onpeaeneHHbI
WHTerpan

- 3-4 pauuoHanbHas  yHKUus,
nokasaTenbHas (PyHKUUS, CTEeNeHHas
dyHKUMA, norapudgmmyeckas
YHKLMSA, TPUroHomMeTpuyeckme
dyHKUMKN, obpaTHble PyHKLMK

- 3-5 cpegHee apudmeTuyeckoe,

MeguaHa, Hanbonbluee "
HaMMeHbllee  3Ha4vyeHus, pasmax,
ancnepcus, cTaHgapTHoe

OTKIMOHEHWe Y1cnoBoro Habopa

- 3-6 cny4darHbIi ONbIT U Cry4yanHoe
cobbITe, BEPOATHOCTb CIlydalHOro
coObITHS

- 3-7 Touyka, npsiMas, NIOCKOCTb,
NMPOCTPaHCTBO, [ABYrPaHHbIA  yron,
cKkpeluMBatoLLmecs npsimble,
napannenbHoCTb n
NepneHauKynspHOCTb  NPSAMbIX U
MMOCKOCTEW, Yron Mexay npsMbiMu,
yron mexgy npsiMori M MIoCKOCTbH,
yron mMexagy N0CKOCTAMM,
paccTosiHue OT TOYKM OO MIOCKOCTH,
paccTosiHue mMexay npsAMbIMY,
paccTostHUE MeXay MITOCKOCTSIMM

- 3-8 MHororpaHHuk, ceveHue
MHOrOrpaHHuka, Ky0,
napannenenunes, npusma,
nupamuaa, curypa M NOBEPXHOCTb
BpalleHUsl, UUNMHAOP, KOHYC, Lwap,
cpepa, ceveHusa durypsl BpalleHus,
MMOCKOCTb,  Kacarwwascs  cdepsl,
unnuHapa, KOHyCa, nnowanb
NMOBEPXHOCTU Nupamugbl, NPU3Mbl,
KOHyca, UMnuHapa, nnowagb cdepsl,
o6bem Kyba, NPsIMOYrofIbHOrO
napannenenuneaa, nupamugpl,
npu3mbl, LMNIMHApPA, KOHyca, Lwapa
-ABVXEHNe B NMPOCTPaHCTBE,
nonobHble hurypbl B NPOCTPaHCTBE;

- 3-9 npsmoyronbHaa cuctema
KoopAMHaT,  KoopAuMHaTbl  TOYKM,
BEKTOP, KoOpAMHaTHl BEKTOpa,
ckansipHoe  npov3BedeHue,  yron
MeXAy BEKTopamu, Cymma BEKTOpOB,
npousBefeHWe BeKTOpa Ha YUCHO;
HaxoOMTb C MOMOLLBI  M3YYEeHHbIX




dopmMyn  KoopAauHaTbl  cepeauHbl
oTpeska, paccTosHue Mexay OByMs
TOYKaMu

OK 02. Wcnonb3oBaTtb
COBpPEMEHHbIE  CpefcTBa
novcka, aHanuaa n
WHTepnpeTaunm
WUHpopmauum "
WH(OPMaLIMOHHbIE
TexXHonorum ans
BbINOSTHEHNS 3agav
npodeccuoHarnbLHON
OesaATenbHOCTH

B obnactu LEHHOCTU Hay4HOro
NO3HaHUA:

- chopMUpOBaHHOCTb
MUPOBO33pEHNS,
COOTBETCTBYIOLLETO
COBPEMEHHOMY YPOBHIO pPa3BUTUS
Haykn 1 obLLECTBEHHON NPaKTUKM,
OCHOBaHHOr0 Ha guarnore KynbTyp,
cnocobceTByloLWEro OCO3HaHuio
CBOEr0 MecTa B MOSIMKYbTYPHOM
MUpE;

- COBEpLUEHCTBOBAHMNE A3bIKOBON
WU YuTaTenbCKOM KymnbTypbl Kak
cpencTea B3auMOAENCTBUS Mexay
NoAbMU U MO3HAHUA MUPa;

- OCO3HaHMEe LIEHHOCTWU Hay4HOW
OeATenbHOCTH, FOTOBHOCTb

OCYLLECTBMATb  MPOEKTHYH U
nccnenoBaTenbCKyto
[eATenbHOCTb UHAMBMAYANBHO U B
rpynne;

OBnageHue yHuBepcalribHbIMU
no3HaBaTenbHbIMU
OencTBMaAMMU:

paboTa ¢ uHdopmaumen:

- BMageTb HaBblKamMW MOSy4YeHMUs

WHpopMaUMM U3 UCTOYHMKOB
pasHblX TWMOB, CaMOCTOSATENBbHO
OCYLLECTBMATb  MOMUCK, aHanus,
cucTemaTmnsaumio "
WHTEpnpeTaumio nHopmMaLmm
pasnuuHblX BMAOB U hopMm
npeacTaBneHuns;

- CO34aBaTb TEKCTbI B Pa3JIN4HbIX
cbopmaTax C y4eTOM Ha3Ha4YeHud

MHdopMaLnn 7] Lieneson
ayguTopuum, BblOMpas
ONTUMarnbHy0 dopmy
npeacTaBneHnst 1 BU3yanusauum;

- oOueHuBaTb OOCTOBEPHOCTb,

nerntTMMHOCTb MHdopmMaLuum, ee
COOTBETCTBME npaBoBbIM "
MOparnbHO-3TUYECKNM HOpMaM;

- MCMonb3oBaThb cpenctsa
WHMOPMALIMOHHBIX "
KOMMYHWKALMOHHbLIX KOTHUTUBHBIX,
OpraHM3auMoHHbIX y4eOHbIMM

TEXHOJI0rMI B peLleHnm
KOMMYHVKaTMBHBIX W 3adady C
cobntogeHvem TpeboBaHui
SProHOMUKM, TEXHUKU
©es3onacHocTu, rUrMeHsbl,
pecypcocbepexeHus, NpaBoBbIX 1
3TUYECKMX HOpM, HOpM
MHpOopMaLMOHHONM 6e30NacHOCTY;
- BnageTb HaBbIKaMK
pacnosHaBaHus n 3aLmThI
WHopmaunn, UHGPOPMaALIMOHHOMN

YmeTb
- Y-11 cTpouTb rpadukm M3y4eHHbIX
dyHKUMIA, nCnonb3oBaTb
rpadvkn Npyu U3y4eHun NpoLIECCOB U
3aBUCUMOCTEN, NPU peLLeHnn
3apad n3 gpyrux yyebHbix npeameToB
1 3aay M3 pearnbHOM XXN3HN

- BblpaxaTb dopmynamu
3aBMCUMOCTU MeXAy BeNU4MHamu
- Y-12 pewwaTtb ypaBHEHUS,

HepaBeHCTBa U CUCTEMbI C MOMOLLLIO
pasnu4YHbIX NPUemMoB
- pewaTb ypaBHEHWs, HepaBeHCTBa U
cucTeMbl C NnapaMmeTpoM
- NPUMEHSATb ypaBHeHus,
HepaBeHCTBa, WX CUCTeMbl AN
peleHns MaTtemMaTMyeckux 3agady wu
3agad u3
pasnuuyHbix  obnacTewn
peanbHOM XNU3HN
- Y-13 pacnosHaBaTb paBHble U
nogobHble durypbl, B TOM 4ucne B
npupoae, UCKYCCTBe, apxXnTekType
- ucnonb3oBaTb reomeTpuyeckme
OTHOLLEHMS, HaxoauTb
reoMeTpuyecKkMe BenuyuHbl (ONuHa,
yron, nrowaab, 06beM) Npu peLLeHnn
3agad u3 gpyrux y4ebHbIx npeameToB
M 13 peanbHOM XN3HN

3HaTb
- 3-2 paumoHanbHas yHKUUS,
nokasatenbHas (OyHKUUS, CTENeHHasd
dyHKUMA, norapudmmyeckas
dyHKUMSA, TpUroHomMeTpudeckme
dYHKLMK, oOpaTHble PyHKLUK
- 3-10 ToXXOecTBO, TOXAECTBEHHOE
npeobpasoBaHue, ypaBHeHue,
HepaBeHCTBO, CUCTeMa ypaBHEHUI U
HepaBeHCTB, PaBHOCUIBHOCTb
ypaBHEHWUN, HEPABEHCTB U CUCTEM,
pauuoHanbHble,  MppauMoHasnbHble,
nokasaTtersnbHble, CTEMEHHbIE,
norapugmmyeckme,
TPUrOHOMETPUYECKUNE
HepaBeHCTBa N CUCTEMBI
- 3-11 pBuxkeHwue,
napannenbHbIN NepeHoc, CUMMETPUs
Ha nNMAOCKOCTM M B MPOCTPaHCTBE,
NnoBoOpOT, NpeobpasoBaHne nogobus,
noaobHble

dourypbl

Haykm U

ypaBHeHUs,
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©e30MacHOCTU NTIUYHOCTHU.

OK 03. lMnaHunpoBaTb W
peanv3oBbLIBaTb
cobcTBEHHOE
npodeccuoHanbHoe "
NMYHOCTHOE passutue,
npeanpuHMMaTenbCKYyHo
AeATenbHOCTb B
npodeccuoHanbLHON
chepe, Ncnonb3oBaTb

3HaHWS MO MpaBoOBOM W
(PUHAHCOBOW rPamMoOTHOCTH
B Pa3fMYHbIX >XMU3HEHHbIX
cUTyaumsix

B obnacTu AYXOBHO-
HPaBCTBEHHOro BOCNMUTaHUA:
-ChOPMUPOBAHHOCTb
HPAaBCTBEHHOTO CO3HaHus,
3TUYECKOTO NoBeAEHNS;

- CnocobHOCTb oLeHVBaTb
cuTyauuto n NpUHUMATb
0CO3HaHHble pelueHus,

OPUEHTUPYSICb  Ha  MOpasnbHoO-
HPaBCTBEHHbLIE HOPMbI 1 LIEHHOCTW;
- OCO3HaHWE JWNYHOro BKMaga B
nocTpoeHune yCTONYMBOrO
6ynywero;

- OTBETCTBEHHOE OTHOLWIEHNe K
CBOMM poguTensm n (unu) gpyrum
yfieHaM CeMbM, CO3LaHUID CeMbM
Ha OCHOBE OCO3HAHHOMO MPUHATUSA
LleHHOCTE CEMEWNHOW XW3HU B
COOTBETCTBMM  C  TpaguuusiMu
HapogoB Poccuu;

OBnageHue yHuBepcanbHbIMU
perynAaTMBHbIMU AENCTBUAMM:
a) camoopraHu3auus:

- CaMOCTOSITENIbHO OCYLLECTBMATb
nosHaBaTeNbHYIO [OEeATEeNbHOCTb,
BbISIBMATE Npobnembl, CTaBUTb U
dopmynunpoBatb CcODCTBEHHbIE
3agaum B obpasoBaTenbHOM
OEeATENbHOCTM U KM3HEHHBbIX
cuUTyauusix;

- CaMOCTOSITENbHO  COCTaBMATb
nnaH peweHus npobnemsl C
Yy4eTOM WMEILLUXCS PEeCYpPCOB,
COBCTBEHHbIX BO3MOXHOCTEN W

npeanoyTeHun;
- fasatb OLEHKY HOBbIM
cuTyaumnam; cnocobcTBOBaTh

bOpMMPOBaHMIO U  MPOSIBIIEHUIO
LWUMPOKOW  3pyaMuMM B pasHbIX
obrnacTtax  3HaHWI, MOCTOSHHO

noBbILWaTh CcBOW
o6pasoBaTenibHbI U KyFNbTYpPHbIN
YPOBEHb;

6) caMOKOHTpOnb:

- ucnones3osaTb npvemsbl

pednekcun Ons OLEHKN cuTyauuu,
BbIOOpa BEPHOIO peLleHus;
- yMeTb OUEeHMBaTb pPUCKU MU
CBOEBPEMEHHO NpUHUMAaTb
PeLLEHUSI MO UX CHUKEHWNIO;
B) SMOLMOHANbHbLIA UHTEJINEKT,

npegnonararoLmi

ChOopMMPOBAHHOCTL: BHYTPEHHEN
MOTuMBaLMW, BKHOYaIOLLEN
CTPEMIEHNE K JOCTMDKEHUIO LIENN U
ycnexy, ONTUMU3M,
WHULMNATUBHOCTb, yMeHune

p,eVICTBOBaTb, ncxogda w3 CBOUX
BO3MO>XHOCTEM;

- aMnaTum, BKJTIOMaloLLEeNn
CNnocobHOCTb NnoHUMaTb

YmeTb
- Y-8 nsobpaxatb MHOrOrpaHHuKM u
NMOBEPXHOCTM BpALLEHUS!, UX CEeYEHUS
OT PYKM, C MOMOLLbI YEepTEXHbIX
WHCTPYMEHTOB " 3MNEKTPOHHbIX
cpeacTs
- pacnos3HaBaTb CUMMETPUIO B
NpoCcTpaHCcTBe
- pacno3HaBaTtb npaBuIibHblE
MHOrorpaHHuK1
- Y-14 HaxoguTb C  MNOMOLLbIO
M3y4deHHbIX OpMyn  KOOpAMHATbI
cepeauHbl  OTpesKka, paccTosiHue
MeXay ABYMSI TOUKaMM

3HaTb
- 3-2 paluoHarnbHble,
MppaumMoHanbHble, MokKasaTenbHble,
CTEerneHHsble, norapudmMmyeckue,

TPUrOHOMETPUYECKUE YpPaBHEHUS U
HepaBeHCTBa, UX CUCTEMBI

- 3-12 MHororpaHHuK, CceyeHue
MHOrorpaHHuka, Ky0,
napannenenuneg, npvama,
nMpamuga, cdurypa u noBepxHOCTb
BpallleHUs, UMMMHOP, KOHYC, Lap,
cdpepa, cedeHna curypbl BpalleHus,
NrnockocTb, Kacawwascs  cdepbl,
unnuHapa, KOHYCa, nnowanb
MOBEPXHOCTU NupamMugpl, NpU3Mbl,
KOHyca, uunuHapa, nnowagb cdepsl,
o6bem Ky6a, NPSIMOYrONbHOTO
napannenenuneaa, nMpamuapl,
Np13mbl, LMIMHApPA, KOHyca, wapa

- 3-9 npsamoyronbHas  cuctema
KoOpOuHaT,  KoopaMHaTbl  TOYKW,
BEKTOp, KoopauHaTbl BeKTOpa,
ckangpHoe  MNpou3BedeHue,  yron
Mexay BeKTopamu, CyMMa BEKTOPOB,
npousBefeHne BeKTopa Ha YnCno




3aMoUMoHarnbHoe COCTOsIHVE
APYrMX,  y4uTbiBaTb €ro  npw
OCYLLECTBIIEHUN  KOMMYHMKaLWK,
CMNOCOBHOCTb K COYYBCTBUIO U
COMepexnBaHuIio;

- coumarnbHbIX HaBbIKOB,
BKITHOYAIOLLMX CNocoBHOCTb
BbICTpanBaTb OTHOLLIEHUS c
ApyrumMyu - nogbMu,  3a60TUTbCS,

NposiBNATb MHTEPEC U paspeLlaTb
KOHQMUKTbI

OK 04. O3ddekTnBHO
B3aMMOAeNCTBOBaATb 7]
paboTtaTb B KONNEKTMBE U
KoMaHae

- TOTOBHOCTb K CaMOpa3BUTUIO,
CaMOCTOATENIbHOCTH n
camMmoonpeneneHuto;

-OBMnajgeHve Hasblkamun y4yebHo-
nccnegoBaTenbCKoN, MPOEKTHOW U
coumanbHon AeaTenbHOCTY;
OBnageHue YyHuBepcanbHbIMU
KOMMYHUKaTUBHbIMU
OencTBMaAMMU:

COBMecCTHas AeATeNbHOCTb!:

- NOHMMaTb W  WCMNOMb30BaTb
npemmMyLiectsa  KOMaHgHoOW  u©
WUHAMBMAYyanbHon paboThbl;

- NpuHMMaTb LenM COBMECTHOW
AeATenbHOCTU, OPraHM3oBbIBaTL U
KOOpOUHMPOBATL AEWCTBUS MO ee
OOCTWKEHUIO:  COCTaBmnATb  NnaH
OencTBUIi, pacnpenenatb ponu ¢
y4yeToM MHEHWUA  Y4aCTHUKOB
obcyxaatb pesyneTaThbl
COBMECTHOIN paboTbl;

- KOOPAMHWPOBATb W BbIMOMHATb
paboTy B YCNoBMAX pearbHOro,

BUPTYarnbHOro "
KOMOVHUPOBAHHOrO
B3aUMOAENCTBUS;

- OCyLlecTBNATbL Nno3nTUBHOE
cTpaTtermyeckoe noBefeHne B

pasfnyHbIX CUTYaLMsIX, NPOSIBNSATL
TBOPYECTBO M BOOOpaxeHue, 6biTb
WMHULUMATUBHBIM.

OBnageHue YyHUBepcCalbHbIMU
perynaTMBHbIMU 4EeNCTBUAMM:
NpUHATUE cebA n ApYyrux noaen:

- MpYHUMATb MOTUBBI "
aprymeHTbl Opyrux nogen npu
aHanuse pe3ynbTaToB
[esiTENLHOCTY;

- Mpu3HaBaTb CBOE NPaBo M NPaBo
APYrvX nioger Ha oLLMOKY;

YmeTb
- Y-6 BblUUCNATL BEPOSATHOCTbL C
NCMNOMb30BaHNEM rpadunyeckmx
MEeTOA0B
- NPUMEHSITb (POPMYIbl CIIOXEHUA W
YMHOXEHWS BEPOSATHOCTEW,
KOMOMHaTOpHble hakTbl U hopMyrnbl
npu peLleHnmn 3agad
- OLEHUBaTb BEPOSITHOCTM pearbHbIX
cobbITnn
- MPUBOAUTbL MNpPUMEpPbl MNPOSBIEHUS
3aKoHa 6onbLUMX Yncen B NPpUPOAHbIX
1 0BLLLECTBEHHbIX ABMNEHUSIX
- Y-15 cTtpouTb rpadukn yHKUUNA,

BbINOMHATb npeobpasoBaHus
rpacpmnkoB oyHKLNIA
- Y3 ncnonb3oBaTtb  rpadukm

dYHKUMIA ANS N3y4yeHus npoLeccos U
3aBMCUMOCTEN NpU peLleHnn 3aau U3
OpYyrMx y4ebHbIX nNpeamMeToB U U3
peanbHOM XN3HN

- BblpaxaTtb dopmynamu
3aBMCMMOCTM MeXay BenmynHamm
- Y-16 ymeTb NpoBOAUTL

nceneposaHve MYHKUUN

- ¥Y-17 wucnonb3oBaTb CBOWCTBa W

rpacoukn  PyHKUMA  Ona  pelueHus

ypaBHEHWn, HepaBeHCTB W 3aday C

napameTpamu

- un3obpaxaTb Ha KooOpAWHATHOM

MMOCKOCTU  MHOXECTBa  peLUeHui

ypaBHEHWN, HEPABEHCTB U UX CUCTEM
3HaTb

- 3-6 cnyyaviHbIv OMNbIT U cnyvanHoe

cobbiTMe, BEpPOATHOCTb CIy4amHOro
cobbITUA
- 3-13 CTeneHb c uenbim

nokasaTenem, KOpPeHb HaTyparbHOM
CTeneHn, cTeneHb C pauluoHanbHbIM
nokasarenem, cTeneHb c
OEeNCTBUTENbHBIM  (BeLLECTBEHHbLIM)
nokasatenem, forapudm  4ucna,
CUHYC, KOCUHYC " TaHreHc
NMPOM3BOJIBHOIO Yncna

- pasBuBaTb CMnocoBbHOCTb | _ 3.14 rpadvk hyHKLMM, OBpaTHas
noHMMaTe MUPp C NO3NLNW APYTOTO | chyHKUUS, KOMMO3ULUMS  (DYHKLMIA,
yerioseka. nuHenHaa QyHKUMS, KBagpaTUyHas
yHKUMA, CcTeneHHaa yHKuna ¢
uenbim rnokasaTenem,
TPUrOHOMETPUYECKNE PYHKLUMK,




obpaTHble TpUroHomeTpuyeckme
dYyHKLMM, nokasaTtenbHas "
norapugmmnyeckast yHKLnm
3-14 YeTHOCTb
NepUOaNYHOCTb byHKLMN,
OrPaHNYEHHOCTb dYHKLMK,
MOHOTOHHOCTb (DYHKLUMMK, IKCTPEMYM
dyHKUUK, Hanbonbluee 7]
HanMeHbLUee 3HaYeHUs YyHKUUN Ha
NpOMeXyTKe

yHKLWH,

OK 05. OcywecTtBnatb
YCTHYI0O U MNUCbMEHHYIO
KOMMYHWKaLUIO Ha
rocyadapCTBEHHOM  3blKe
Poccuinckon ®egepaunm ¢
y4yeToMm 0CobeHHocTEN
couuanbHoro "
KyNbTYPHOIrO KOHTEKCTa

B obnactu
BOCMUTAHUSA:
- 3CTETMYECKOE OTHOLLEHME K MUPY,
BKIMOYas 3CTETUKY ObiTa, HAy4YHOro
M TEXHNYEeCKOro  TBOPYECTBa,
cnopTa, Tpyaa M 0OOLECTBEHHbIX
OTHOLLEHWUI;

- CNocobHOCTbL  BOCMPUHMMATL
pasnuuHble  BuMObl  WCKYCCTBa,
TpaguMumMmM n TBOPYECTBO CBOEro U
OpYyrux HapoaoB., owyuiatb
3MOoUMOHanbLHoe Bo3aencTame
WNCKYCCTBa;

- yOoeXXaeHHOCTb B 3HaYNMMOCTM ANs
TNIMYHOCTH " oblwecTBa
OTEYECTBEHHOTO M MMPOBOIO
MCKYCCTBa, 3THUYECKUX
KyNbTYPHbIX Tpaguumi "
HapOAHOro TBOPYECTBa;

- TOTOBHOCTb K CaMOBbIPaXXEHUIO B
pasHbIX BUOax WCKYCCTBa,
CTpemIeHne nposiBNsATb KayecTBa
TBOPYECKON JIMYHOCTY;
OBnageHue YHUBepcCalibHbIMU
KOMMYHUKaTUBHbIMU
OeNCTBUAMMU:

a) obueHue:

- OCYLLECTBNATb KOMMYHMKaLMN BO
BCeX cdpepax Xu3Hu;

- pacnosHaBaTb HeBepbanbHble
cpeactea  oOLWEHUs, MNOHUMAaTb
3Ha4YeHue counarnbHbIX 3HAKOB,
pacnosHaBaTb npeanocbInku
KOHMSTMKTHBIX cuTyauui 7]
cMsirYaTb KOHQIUKTbI;

- pa3BepHYTO M NOrMYHO M3naratb

3CTeTu4eckoro

YmeTb
- Y-5 usBnekatb, MHTEpPNpeTMpPOBaTh
WHpopMaLMo, MpPeaCTaBfeHHY B
Tabnuuax, Ha anarpammax,
rpacdmkax, oTpakaloLllyto CBOMCTBA
pearnbHbIX NPOLIECCOB U SIBNEHWI
- npegctaenATb  MHoOpMauul  C
NMOMOLLbIO Tabnuvy, n agnarpamm
- uccriegoBaTb  CTaTUCTUYECKME
OaHHble, B TOM YUCre C NPUMEHEHNEM
rpacomyecknx MeTo40B "
3NEKTPOHHbIX CPeACTB
- ¥Y-7 wucnonb3oBaTtb MNpu peLLEeHUN
3a[ay n3y4veHHble hakTbl N TEOPEMBI
nnaHumeTpun
- yMeHWe oOueHuBaTb pa3mepbl
0OBEKTOB OKpY>KaOLLEro Mmpa

3HaTtb
- 3-5 cpeagHee apudMeTUyeckoe,
mMeaunaHa, HanbornbLuee n
HavMeHbllee 3Ha4vyeHus, pasmax,
avcnepcus, cTaHgapTHoe
OTKITOHEHME YNCNOBOro Habopa
- 3-7 To4yka, npsiMas, NIOCKOCTb,
NPOCTPaHCTBO, [ABYrpaHHbIA  yron,
cKpelymBatoLmecs npsMble,
napannenbHocTb n
NepNeHaVKYNApHOCTb  NPAMbBIX U
MIOCKOCTEW, Yron Mexay MpsMbIMU,
yron mexagy npsiMor M MNIIOCKOCTbIO,
yron mMexagy N0CKOCTAMM,
paccTosiHue OT TOYKM OO MIOCKOCTY,
paccTosiHue Mexay NpsiIMbIMN,
paccTostHue Mexay MIoCKOCTSAMM

CBOI TOYKY 3peHus c
MCMonb3oBaHeM A3bIKOBbIX
cpencTs
OK 06. MNposBNATL | -  ocosHaHWe  O6yyaloLMMKCA YmeTb
rpaxgaHcko- pOCCMVICKOVI rpa)Kp'aHCKo[}] - Y-18 yMeTb pellaTb TeKCTOBble
naTpUOTUYECKYIO WAEHTUYHOCTY: 3adayn pasHbiX TUMOB (B TOM 4umcrie
NosunLuio, - LerneHanpaBneHHoe passuTve | H8 MPOUEHTBI, [ONM 1 YacTy, Ha
AeMOHCTpUpoBaTb BHYTPEHHE MO3ULMM NIMYHOCTH Ha OBWXKeHue, pabory, CTOMMOCTb
OCO3HaHHOe  rnoBedeHue TOBApPOB W YCNyr, Hamnoru, 3agadn us
OCHOBE  [1yXOBHO-HPABCTBEHHbIX
Ha OCHOBe TpaaWLMOHHbIX N P 77 | obnacT  ynpaBneHnst NUYHBIMU - U
06LLEYENOBEYECKNX UEHHOCTEN HApOAOB FOCCUMCKOW | o yepppimu uHaHcamu);
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LEHHOCTEeN,  MPUMEHSsITb
cTaHaapThbl
AHTUKOPPYNUMOHHOIO
nosefeHust

denepaummn,  UCTOpUYECKUX U
HaLMOHaNbHO-KYNbTYPHbIX
Tpaauuun, dopmupoBaHue
CUCTEMbI 3HAYMMbIX LEHHOCTHO-
CMbICINOBbIX yCTaHOBOK,
AHTMKOPPYMUUOHHOIO
MUPOBO33pPEHNS, MPaABOCO3HAHWS,
3KONOrMYEeCKON KynbTypbl,
CMOCOBHOCTM CTaBUTb Lenu U
CTPOUTb XM3HEHHbIE MIaHbl;

B yacTtm rpaxaaHcKoro
BOCMUUTaAHUA:

- 0OCO3HaHue CBOMX
KOHCTUTYLIMOHHbIX npas "

006a3aHHOCTEN, yBaXeHne 3aKkoHa
1 NpaBonopsaKa;

- NpuHATHE TpaaULMOHHBbIX
HauWOHalnbHbIX,
obLLe4yenoBeYeckmx
ryMaHUCTUYECKMX n
[JEMOKPaTUYECKNX LLEHHOCTEN;

- FOTOBHOCTb NPOTUBOCTOATb
naeornorum 3KCTpemMusma,
HaunoHanusma, KceHodobum,

ONCKPUMUHALMW MO coLManbHbIM,
PENUIMO3HbIM, pacoBbIM,
HauMOoHarnbHbIM NPU3HaKaM;

- TOTOBHOCTb BECTU COBMECTHYIO
[eaTenbHOCTb B MHTEepecax
rpakgaHcKoro obuecTBa,
yyacTBOBaTb B camoynpasneHun B
ob6weobpasoBaTenbHOM
opraHusaumm " [eTcKo-
FOHOLLUECKMX OpraHn3aumnsx;

- YMeHve B3aMMoAencTBoBaTb C
coumanbHbIMWU  MHCTUTYTaMM B
COOTBETCTBUMU C UX PYHKLMUAMU 1
HasHa4YeHnew;

- TOTOBHOCTb K TFyMaHWTapHOW W
BOJIOHTEPCKON AeATENBHOCTH;
naTpuMoTUYEeCKOro BOCNUTaHUA:
- C(hopMUPOBAHHOCTbL POCCUNCKON
rpakgaHcKowm MOEHTUYHOCTN,
naTpuMoTuU3ma, yBaxeHusi K CBoemy
Hapoay, YyyBCTBa
OTBETCTBEHHOCTHU nepesg
PoanHown, ropaocTtu 3a cBon Kpan,
cBoto PoauHy, cBon 43bIK U
KynbTypy, MPOLLIIOE N HacTosLee

MHOroHaLnoHanbHOro Hapoga
Poccuuy;

- UEHHOCTHOe OTHOLUeHue K
rocyaapCTBEHHbIM cuMBoOnam,
NUCTOPMYECKOMY U MPUPOOHOMY
Hacneguo, namsTHUKamMm,
Tpaguuuam  Hapogos  Poccum,

COCTaBIIATb BblpaXXeHusa, ypaBHEHUA,
HepaBeHCTBA W WUX CUCTEeMbl Mo

yCNOBUIO  3ajayv,  UCCnegoBaTb
MONy4YeHHOE peLleHVE M OLEeHMBaTb
npaegonogobHoCTb

pe3ynbTaTtoB

- ¥-19 cdopmynupoBaTtb obpaTHoe n
NPOTMBOMNOSOXHOE yTBEPXAEHNE,
npuBOaMTb npumepsbl n

KOHTPMpUMepbl, UCNONb30BaTb METOA
MaTeEMaTU4EeCKOM MHOYKLMK;
- NpoBOAUTb AokasaTenbHble
paccyXgeHusi Npy peLleHnn 3agay,
oueHnBaTb NOrNYeCKyHo
NPaBUbHOCTb PacCyXOeHWN
- Y-20 3agaBaTb
nocrnegoBaTenbHOCTU, B TOM YuCre C
NMOMOLLIbIO PEKYPPEHTHBIX (OPMYI
- BblOMpaTb MNOAXOAALMI MeTon ANA
peLleHns 3agauu;
- MOHMMAaTb 3HAYMMOCTb MaTeEMaTUKK
B n3yvyeHun NPUPOOHbIX "
06LLEeCTBEHHbIX NPOLECCOB U ABMEHNI
- pacno3HaBaTb NPosiBNeHMEe 3aKOHOB
MaTeEMaTUKN B UCKYCCTBE, NPMBOANTb
npuMepbl MaTeMaTUYECKMX OTKPbITUIA
pOCCUICKOMN " MMPOBOK
MaTeEMaTU4ECKOW HayKu

3HaTtb
onpegerneHne, akcuoma,
Teopema, CrneacTteume,  CBOWCTBO,
Npu3Hak, [0Ka3aTenbCTBO,
paBHOCUIbHbIE HOPMYIMPOBKM
- 3-16 nocnenoBaTenbHOCTb,
apudmMeTnyeckas nporpeccus,
reoMeTpuyeckas nporpeccus,
©eckoHe4Ho yObiBatoLLas
reoMeTpuyeckas nporpeccusi

- 315
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JoctuxeHnsm Poccum B Hayke,
NCKYCCTBE, CNOpTE, TEXHOMNOMMSX U
TPyAe;

- naoenHas y6eXaeHHOCTb,
FOTOBHOCTb K CMY>KEHUIO U 3aLLmTe
OteuecTtBa, OTBETCTBEHHOCTb 3a
ero cyaboy; OCBOEHHbIe
obyyvanLWmMMnca mexnpegmMmeTHble
NOHATUSA n yH/UBepcarnbHble
y4ebHble OencTBus
(perynsatusHble,
no3HaBaTesnbHbIE,
KOMMYHMKaTUBHbIE);

- CNOCOOHOCTb MX UCMONb30BaHUSA
B MO3HaBaTENbHOM N coumanbHoOn
npakTuke, rOTOBHOCTb K
CaMOCTOSATENbHOMY
NaHVpPOBAHMIO N OCYLLECTBIEHNIO
yyebHon DesATenbHOCTH,
opraHusaumm y4ebHoro
COTpYyAHMYeCTBa c
efarormnyeckmumm paboTHUKamm m
CBEPCTHMKAMK, K y4yacTuo B
NoCTPOEeHUN MHOnBMAOYanbHOM
obpasoBaTenbHON TpaeKkTopuy;

- OBrnageHue HaBblkamun yyebHo-
nccnegoBaTernibCKon, MPOEKTHOM U
couunarnbHon AeaTenbHOCTH

OK 07. CopenctBoBaTtb
COXPaHEHUIO OKpYXatoLLewn
cpenpl,
pecypcocbepexeHuto,
3(ppeKTMBHO AeNCTBOBATL
B YpesBblYalrHbIX
cuUTyauusix

- He npuHMmaTb  OenCcTBuS,
npuHOCSLLME Bpen OKpyXatoLen
cpepe;

- ymMeTb NpoOrHo3mpoBaThb
HebnaronpuaTHbIE 3KOMOrM4yeckue
nocrneacTeus npeanpuHMMaeMbixX
OencTBui, npegoTepaLlaTth ux;

- pacwupuTb ONbIT AEATENbHOCTU
3KOMOrMyecKkom HanpaBneHHOCTH;
- paspabaTbiBaTb NnaH peLleHust
npobnembl C y4yeToM aHanu3a
UMEKLUUXCHA  MaTepuarnbHbIX WU
HemaTepuanbHbIX PeCYpPCOB;

- OCYLLIECTBMSATb
LierneHanpasneHHbIn NoucK
nepeHoca CpeAacTB M cnocobos
OencTBuA B NpodeccnoHarnbHyo

cpeny;

- yMeTb nNepeHoCUTb 3HaHus B
no3HaBaTeNbHYD U NPaKTUYECKYIO
obnacTtu xXusHeaesTenbHOCTH;

- npeanaratb HOBbIE MPOEKTHI,
oueHuBaTb uMaenm C  NO3uLMK
HOBW3HBbI, OPUIrMHAaNbHOCTMH,
NPaKTUYECKOM 3HAYNMOCTH;

- JaBaTb OLIeHKY HOBbIM
CUTyaLmnsM, BHOCUTb KOPPEKTUBLI B
OEeATernbHOCTb, oLeHuBaTb

YmeTb

- Y-2 HaxoguTb  NPOW3BOAHbIE
anemMeHTapHbIX (PYHKUMIA, UCMOMb3ys
crnpaBoYHble MaTepuansl

- uccrepoBaTb B MPOCTENMLINX
cnyyasax yHKUUM Ha MOHOTOHHOCTB,
HaxoauTb HanbonbLune "
HaMMeHbLUMe  3HAYeHUsa  YHKLUNIA;
CTPOUTbL rpadvku MHOrOYNEHOB C
ncnonb3oBaHNEM annapara
MaTemaTU4eckoro aHanusa

- NPUMEHATb MNPOM3BOAHYHO  MpK
peLleHnn 3agad Ha ABUXKeHne

- pelwarb NpaKkTUKo-
OPUEHTUPOBAHHbIE 3agaym Ha
HambonbLine " HavMeHbLUNe

3HAYEHUs,, Ha HaxoXaeHue nyTu,
CKOPOCTU U YCKOPEHUS

- Y-9 BbMUCNATL reoMeTpudeckue
BENnWYMHbI (ONWHa, yron, nnouiagp,
o6beM, nnowagb MNOBEPXHOCTW),
MCMONb3ys U3Yy4YeHHble OPMYnbl U
MeTobl

3HaTb
- 3-3 yHKuMA, HenpepbiBHas
yHKUNA, npounseogHagd,
nepeoobpasHas, onpeneneHHbln

nHTerpan
- 3-8 [OBWxXeHMEe B MNpOCTpaHCTBE,
noaoGHble hurypbl B NpoCTpaHcTBe
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COOTBETCTBME pEIYIbTATOB LUENdM |

MK 1.1. NpoBoants cbop u

aHanu3 uHdopmauum o
notpebHocTax cybbekToB
pblHKA Ha ToOBapbl U
ycrnyru, B TOM 4ucrie ¢
NCnonb30BaHUEM
LMdpOoBbIX "
MHOPMALIMOHHBIX
TeXHoNnorum

MK 1.6. OpraHu3oBbiBaTb
BbINOMHEHNE TOProBo-
TEXHOMNOMMYECKMX
npoLleccoB, B TOM 4ucCne ¢
npuMmeHeHneMm LMGPOBbIX
TEXHOMNOormm

MK 2.6. PaccunTbiBaTh
nokasaTenu
ahbpexkTnBHOCTH
npeanpMHMMaTenbCKon
OEeATENbHOCTH, B TOM
yncne ¢ NPUMEHeEHNEM
NporpamMmHbIX NPOAYKTOB

Ymetb
-Y-21 cobupaTtb U aHanM3npoBaTb MCXOAHbLIE AaHHble, Heobxoanmble aAns
pacyeTa 93KOHOMMYECKMX W (PUHAHCOBO-IKOHOMMWYECKMX MOKasaTenen,
XapakTepusyLnx 0eaTenbHOCTb opraHm3aumum
- Y- 22 ocywectBnATe UM@PPOBbIE NnaTexu, obnadHble BblMUCMEHMS,
CUCTEMHBIN aHanu3 OonbLUKMX OaHHbIX, UCMonb3oBaTb TexHomnorun 5G B
opraHusauuv 4enoBor NePENUCKM U SNEKTPOHHOIO AOKYMeHToobopoTa
- ¥-23 obobwatb M cucteMaTu3nmpoBaTb KOMMEPYECKYD MHdOpMauuio,
dopmmupoBaTh 6a3bl AaHHbLIX C MHGOPMaLMEN O LieHax Ha ToBapbl, paboThl,
ycrnyru, TpeOOBaHUSAX BHELIHUX W BHYTPEHHUMX PbIHKOB K TOBapHOM
npoayKuun, CTaTucTnyeckn ee obpabaTbiBaTb B popmaTte 3MEeKTPOHHbIX
Tabnuu n bopMynupoBaTb aHanUTUYECKNE BbIBOAbI

1.2.3 LUeneBble OpUEHTUPHLI,
aucumnnuibl MNAO.01 MaremaTtuka

chopmupyemble B npouecce OCBOEHUA Yy4yeOHoOM
B COOTBETCTBMM C MPOrpamMmMon BOCNUTaHUA NO

cneunanbHocTn 38.02.08 ToproBoe aeno.

O6o3Ha4yeHne

Llenesble opMeHTHpSI

L0 36

HeatensHo Bblpa)KaIOLU,VIﬁ Nno3HaBaTelslbHbl€ UHTEPECHhI B pa3HbIX
npegmMeTHbIX obnacTsx ¢ y‘-IéTOM CBOUX NHTEPECOB, crnocobHocTen,
OOCTUXXEHUN, Bbl6paHHOI'O HanpaBeHunA ﬂpO(beCCI/IOHaJ'IbHOFO

0bpasoBaHMsa U NOATOTOBKU

LO 37

Ob6nagatowun npegcTaBneHneM 0 COBPEMEHHOW Hay4YHOW KapTuHe Mupa,
[OCTVXEHUAX HAYKU U TEXHWUKU, apryMEHTMPOBAHHO BblpaXatoLLuii
NOHNMaHNe 3Ha4YeHNs1 HAYKN U TEXHOMOMMIA AN pa3BUTUS POCCUIACKOTO
obuecTBa 1 obecneyeHus ero 6esonacHoCcTU

LIO 38

[eMOHCTPUPYIOLLNA HaBbIKU KPUTUYECKOTO MbILLIIEHUS, ornpeaeneHus
AOCTOBEPHOCTM Hay4YHOW nHdopMaLmMm, B TOM Yncne B cdepe
NpodeCCUOHaNbLHON AEATENBHOCTU

L0 39

YMerowmii BbloupaTb cnocobbl pelleHnst 3agay npodeccnoHarnbHom
OEeATENBHOCTU NPUMEHMUTENBHO K PasfMyHbIM KOHTEKCTaM

L0 40

Mcnonb3ytowmii coBpeMeHHble cpeacTBa Nnoucka, aHanusa u
MHTepnpeTauun nHdopmaLnm, MHPOPMaLMOHHbIe TeXHONOrMK Ans
BbINONTHEHNA 3a4a4 NpodeccroHarnbHoM AeATenbHOCTH

L0 41

Pa3BuBatoLwuii 1 NPUMEHSAIOLLMIA HaBblKN HabNOAEHNSs, HAaKOMNMEHNs U
cuctemMaTmnsaumm pakTtoB, OCMbICIIEHUSA OMNbITa B €CTECTBEHHOHAYYHON U
rymaHuTapHomn obnacTsx no3HaHus, nccrnenoBaTenbCKon n
npogeccuoHanbHon AeaTensHoCTU
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2. CTPYKTYPA U COOEPXAHWE YYEBHOW OUCLUMUMNNUHDI
2.1. O6bem yyebHOM AMCLUUNNMNHBI U BUAbI y4eOHOM paboTbl

Bua yvye6HoM paboTbl O6bem B yacax
O61bem ob6pasoBaTeNbHON NPOrpaMMbl AUCLIMIMIIUHDI 340

B T.u.

OcHoBHOe copaepkaHue 304

BT. Y.

TeopeTunyeckoe obyyeHne 104
npakTn4eckme 3aHaTus 200

na6opaToprle 3aHATUA -

MpodeccuoHanbLHO-OpUeHTUPOBaAHHOE coaepXaHue (coaepaHue

npuknagHoro moayns) 46
BT. Y.

TeopeTuyeckoe obyyeHne 8
npakTuyeckne 3aHATns 38
CamocTosaTtensHas paboTta 36
MpomexyTo4yHas aTrecTauusa B BuAe 3Kk3ameHa (2 cemecrtp) 6
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2.2. TemaTnyeckuin nnaH v cogepxaHuve y4yebHon gaucumnnumubol «MaTtemaTuka»

Koabl
HanmeHoBaHue CopepxaHue yyeb6Horo matepumana (OCHOBHOe U Npod)eCCUOHaNbLHO-OPUEHTUPOBAHHOe), O6bem KOMNeTeHLun,
pa3fgernoB U Tem npakTuyeckue 3aHATUA, NPUKNagHoON Moaysb YacoB c¢opmupoBaHuio
KOTOPbIX
cnocobcTByeT
anemMeHT
nporpamMmbil
1 2 3 4
1 cemecTp 108:
20 neku,.,
70 np.,
18 c.p.
Pasgen 1. MNoBTOpeHne Kypca MaTeMaTUKN OCHOBHOWM LUKOJIbI 22
Tema 1.1. CopepxaHue y4yebHoro matepmana
Llenb n 3agaun BasoBble 3HaHMSA 1 yMEHMS N0 MaTemaTurKke B NPOGECCMOHANbLHOM 1 B MOBCEOHEBHOW OEATENBHOCTU 2
MaTemMaTuku npu CamocTtosTenbHas paboTa
OCBOEHWM CMEUManbLHOCT | CamoctoaTensHas pa6ota Ne 1. CoctaButb pfAoknag no Teme: «Martematuka B Moei 2
npodeccnoHanbHON eATENbHOCTNY
Tema 1.2. Yucna u TemaTuKa NpakTU4eCKUX 3aHATUN
BbluncneHuns. BoipaxeHnusa | MNpaktudeckoe 3aHsTne Ne 1 . MpeoGpasoBaHue anrebpanyeckmx BblpaXKeHUi 2
W NpeobpasoBaHus CamocTosiTenbHas paboTa 5
CawmocTositenbHas pabota Ne 2. BbinonHuTe Npeobpa3oBaHms anrebpanyeckmx BblpaXKeHUN
Tema 1.3. F'eomeTpusa Ha MpodeccnoHanbLHO-OpUEHTUPOBAHHOE coAepXaHue (cogepkaHue NPUKNagHoOro moayns)
NNoCKOCTH MpakTuyeckoe 3aHATME Ne 2. Buabl nnockux duryp v nx nnowags. [NpakTnko-opueHTUpoBaHHbIe 5 OK-01, OK-02, OK-
3a4a4u B Kypce reoMeTpum Ha NIOCKOCTU. 03, OK-04, OK-05,
Tema 1.4. NpoLeHTHble MpodeccnoHanbHO-opMeHTUPOBaHHOE cogepXaHue (cogepXxaHue NpuKNagHoro Moayns) OK-06, OK-07, MK
BblYMCNEHUS MpakTnyeckoe 3aHaTe Ne 3. MpocTbie NPOLEHTHI, pasHble Cnocobbl NX BblYUCTIEHUA. CrOXHble 1.1,MNMK 1.6, MK 2.6,
NPOLIEHTI 2 LIO 36, LIO 38
CamocTosaTenbHasa paboTta 5
CawmoctosaTenbHas pabota Ne 3. PelwunTb 3agayun Ha NpoLEHThl
Tema 1.5. YpaBHeHus 1 TemaTuKa NpakTUYECKUX 3aHATUN
HepaseHCTBa MpakTuyeckoe 3aHsaTMe Ne 4. JlnHenHble, kBagpaTHble, OPOOHO-NMHEWHbLIE YPaBHEHUS U 5
HepaBeHCTBa
Tema 1.6. Cuctembl MpodheccnoHanbHO-opMeHTUPOBaHHOE cofepXaHue (cogepXaHue NpUKIagHoOro Moayns)
YypaBHEHUN N HepaBEeHCTB Mpaktuyeckoe 3aHaTMe Ne 5. Cnocobbl peleHus CUCTEM NMHENHbIX ypaBHeHun. Pewwenve >
npvknagHbix 3agay
MpakTnyeckoe 3aHaTue Ne 6. PelleHre CUCTEM NIMHENHBIX YPaBHEHWUNI 2
Tema 1.7. BxogHon TemaTuKa NpakTM4eCKUX 3aHATUN
KOHTPOIb KoHTponbHasa paboTta «BXogHOW KOHTPOSb» 2
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Koabl

HanmeHoBaHue CopepxaHue yyeb6Horo matepumana (OCHOBHOe U NpPod)eCCUOHaNbLHO-OPUEHTUPOBaHHOE), O6bem KOMNeTeHLun,
pa3fgernoB U Tem npakTuyeckue 3aHATUA, NPUKNagHoON Mmoaysb YacoB copmupoBaHuio
KOTOPbIX
cnocob6cTByeT
aneMeHT
nporpammabi
1 2 3 4
Pasgen 2. NpsAMbie n NNOCKOCTU B NPOCTPaHCTBE 16
Tema 2.1. OCHOBHbIE CopepxaHue y4ebHoro marepmana
MOHATUSA CTEPEOMETPUM. Mpeometr crepeomeTpun. OCHOBHbIE MOHATUA (TOYKa, MNpsIMasl, MIIOCKOCTb, MNPOCTPAHCTBO).
PacnonoxeHue npsMbIXx 1 | OCHOBHblE aKCMOMbl CcTepeoMeTpun. [lepecekatolumecs, napannenbHble W CKpeLluBarowmnecst 2
NnockocTewn npsmble. [pu3Hak 1 CBOMCTBO ckpelumBaowmxcs npsambix. OCHOBHbIE NPOCTPAHCTBEHHbIE (PUTYPbI.
TemaTuKa NnpakTU4eCKUX 3aHATUN
MpakTnyeckoe 3aHsaTHe Ne 7. B3anmHoe pacnonoxeHne npsiMbiX U MIIOCKOCTEN B MPOCTPAHCTBE 2
Tema 2.2. MpodeccnoHanbLHO-OpuEeHTUPOBaHHOE coAepKaHue (cogepaHue NPUKNagHoOro moayns)
MapannenbHocTb NpAMbIX, | MpakTudeckoe 3aHATME Ne 8. [MapannenbHOCTb MPSMbIX, MPSIMOA W MIOCKOCTW, MIIOCKOCTEM.
NPSIMON W NITOCKOCTM, PewweHuve npuknagHbIx 3agav 2
NNocKocTewn
Tema 2.3. MpodeccuoHanbHO-opueHTUpOBaHHOE coAepKaHue (coaepxxaHue NpUKNagHoOro moayns) OK-01, OK-03, OK-
lNepneHAnKynsipHOCTb MpakTuyeckoe 3aHaTre Ne 9. MepneHanKynsapHOCTb NPAMBIX, MPSIMOIA 1 NIIOCKOCTY, MMOCKOCTEN. 04, OK-07, MK 1.1,
NPAMbIX, MPSIMON U PellieH1e NpyKnagHbIX 3aaad 2 NK1.6, NK 2.6, LLO
NSOCKOCTU, NSIOCKOCTEN 37, 40 39
Tema 2.4. Teopema o Tpex | TemaTMka NPakTM4E€CKUX 3aHATUN
nepneHauKynapax Mpaktnyeckoe 3aHaTve Ne 10. NpumeHeHue TeopeMbl 0 TpexX NepneHavkynsapax 2
Tema 2.5. MapannenecHble, | MpodeccnoHanbHO-OpMEHTUPOBAHHOE coaepXaHue (cogepXaHue NpuKNagHoro mogyns)
nepneHguKynsapHbole, Akcrombl ctepeoMeTpun. MNMepneHanKynapHOCTL NPAMON U NNOCKOCTW, NapannensHOCTb ABYX 2
cKpeLyuBatoLLmecs NpsAMbIX, NEPNEHANKYNSAPHbIX MIOCKOCTU, NEPNEHANKYNSAPHOCTb NIIOCKOCTEWN
npsiMmbie MpodheccnoHanbHO-OPMEHTUPOBAHHOE coaepXaHue (cogepxaHme NpuknagHoro moayns)
MpakTuyeckoe 3aHsaTME Ne 11. Vcnonb3oBaHve napannenbHoCcTw, NepneHanKynsipHOCTU NPSIMbIX U 5
NM0CKOCTeN B NPOeCccMoHanbLHON 4eaTeNbHOCTH
Tema 2.6. PelueHue TemaTnKa NPakTU4ECKUX 3aHATUN
3apad. Mpsmble 1 KoHTponbHas paboTta Ha TeMy «PelueHne 3agay. MNMpsmble U NNOCKOCTU B NPOCTPAHCTBE»
MIIOCKOCTU B 2
NpPOCTPaHCTBE
Paspen 3. KoopanHaTtbl U BeKTOpbI 16
Tema 3.1. [Hekaptosbl | ConepxaHue yye6HOro matepuana OK-02, OK-03, OK-
KOOpAnHaTh B | [lekapToBbl kOOpAMHATLI B NpocTpaHcTae. MpocTenlune 3agaqn B KOOpAVHaTaX. 2 04, OK-07, MK 1.2,
NpocTpaHcTBe. PaccTosiHne mexay OBYMSl TOYKaMy, KoopavHaTbl cepeanHbl 0Tpeska

PacctosHue mexay AByMs

TemaTuka NpaKkTUYECKUX 3aHATUM

MK 3.7, L0 36, LIO
40
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Koabl

HanmeHoBaHue CopepxaHue yyeb6Horo matepumana (OCHOBHOe U NpPod)eCCUOHaNbLHO-OPUEHTUPOBaHHOE), O6bem KOMNeTeHLun,
pa3fgernoB U Tem npakTuyeckue 3aHATUA, NPUKNagHoON Mmoaysb YacoB copmupoBaHuio
KOTOPbIX
cnocob6cTByeT
anemMeHT
nporpammabi
1 2 3 4
TOYKaMu. KoopauHathel | MNpaktnyeckoe 3aHsaTne Ne 12. OcHOBHbIe 3a4a4yu, paccMaTprBaemble B MPSIMOYTONbHOM (4eKapTOBOW)
cepeavHbl OTpeska CMCTEME KOOpPAMHAT B NPOCTPaHCTBE 2
Tema 3.2. BekTtopbl B | CogepxaHue y4yeGHOro matepuana
NPOCTPaHCTBeE. Yron | Bektopbl B MnpocTpaHcTBe. CroXeHue U BblYMTaHME BEKTOPOB. YMHOXEHWE BEKTopa Ha 4uUcro.
Mexay BeKTopamu. | KomnnaHapHble BekTopbl. CKansipHOe npou3BedeHue BEeKTOpOB. PasnoxeHne BekTopa Mno Tpem 2
CkanspHoe npou3sefeHe | HekoMnnaHapHbIM BekTopam. KoopauHaTel BEKTOpa, CKansapHoe MpousBedeHWe BEKTOpOB B
BEKTOPOB KoopaunHaTax, yron Mexay BEKTopamu, yron Mexay npsiMon 1 MOCKOCTbIO, YrosT MeXAy NiOCKOCTAMMU.
YpaBHeHWe NNOCKOCTW. 'eoMeTpryeckuii cMbicn onpegenurens 2x2
TemaTnKa NPakTU4ECKUX 3aHATUN
MpakTnyeckoe 3aHATME Ne 13. BblumcneHme ckanapHoro Npon3BeaeHns BEKTOPOB 2
MpakTnyeckoe 3aHATME Ne 14, HaxoxaeHue yrna mexay BeKtopamu 2
CamocTosATtenbHasa paboTta
CamocTodatencHaa pabota Ne 4. PewuTb 3agayM Ha HaxXOXAEHWE CKarnsipHOro npov3BeneHUs 2
BEKTOPOB
Tema 3.3. MpakTtuko- | MpodeccrmoHanbHO-OpUeHTUPOBaHHOE coaepXaHue (coaepkaHue NPUKNagHoOro Moaynsi)
OpneHTMpOBaHHbIe 384841 | MpakTuyeckoe 3aHsTME Ne 15. Mcronb3oBaHUE BEKTOPOB MPW PELUEHMM MaTeMaTUYECKUX W
Ha KOOpAMHaTHOM nNpuKnagHbIxX 3aaay 2
NoCKOCTU
Tema 3.4. PeweHune 3agay. | TemaTuka npakTUYECKMUX 3aHATUMN
KoopauHatbl 1 BEKTOpbI KoHTponbHas pabota «PelieHne 3agay. KoopanHaTthl 1 BEKTOPbI» 2
Pasnen 4. OcHoBbI TpuroHomMmeTpuun. TpuroHometTpuyeckme yHKLUnmn 54
Tema 4.1. CopepxxaHue y4ebHOro matepmuana
TpuroHomeTpuyeckune PaguaHHas mepa yrna. [NoBopoT TOYKM BOKPYr Hayana koopamHat. OnpefeneHne cuHyca, KOCMHyca, 5
hyHKLMN MPON3BOSIBHOIO TaHreHca v KoTaHreHca. 3Hakm CrHyca, KOCUHYCa, TaHreHca U KOTaHreHca no YeTBepTaM. 3aBUCUMOCTb
yrna, uicna. PagnanHaa n | mexay CMHYCOM, KOCUHYCOM, TAHTEHCOM W KOTaHrEHCOM OfHOTO U TOTO Xe yrna
rpafycHas mMepa yrna TeMaTuKa NpakTUYECKNX 3aHATUN
MpakTnyeckoe 3aHATME Ne 16. PagnaHHbI METOS U3MEePEHUs YIioB BpaLLEHUs U CBA3b C
rpF;,quHoﬁ oo A A NSMEPEHKA Y paLy 2 OK-02, OK-03, OK-
04, OK-05, MK 1.1,
Tema 4.2. OCHOBHbIE CopaepxaHue y4e6Horo marepmana MK 1.6, MK 2.6, LIO
TPUroHOMeTpU4eckme TpuroHomeTpudeckune ToxaecTsa. CUHYC, KOCUHYC, TAHFE€HC U KOTAHrEeHC YrnoB a 1 - . opmynbl 2 37’ LIO 41
Toxaectea. GopMynebl npuseaeHus ’
npueseneHus

TemaTuka NpaKkTUYECKUX 3aHATUM
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Koabl

HanmeHoBaHue CopepxaHue yyeb6Horo matepumana (OCHOBHOe U NpPod)eCCUOHaNbLHO-OPUEHTUPOBaHHOE), O6bem KOMNeTeHLun,
pa3fgernoB U Tem npakTuyeckue 3aHATUA, NPUKNagHoON Mmoaysb YacoB copmupoBaHuio
KOTOPbIX
cnocob6cTByeT
aneMeHT
nporpammabi
1 2 3 4
MpakTnyeckoe 3aHaTMe Ne 17. NMpumeHeHne OCHOBHOIO TPUrOHOMETPUYECKOTO TOXAECTBA. 2
MpakTnyeckoe 3aHATME Ne 18. MNMprmeHeHne hopMynbl NpUBUAEHUS 2
CamocTtosaTenbHas paboTa
CamoctosaTenbHasa paborta Ne 5. CoctaButb npeseHTauuto no Teme: « CUHYC, KOCUMHYC, TAHIEHC U 2
KOTaHreHc Ymcna»
Tema 4.3. CuHyc, kocuHyc, | CogepxaHue y4eOHOro marepuana
TaHreHc CymMmbl 1 pasHocT | Cymma M pasHoCcTb CUMHYycoB. CyMMa M pas3HOCTb KOCMHYCOB. CUHYC U KOCMHYC OBOWHOrO yrna.
asyx yrnos. CuHyc 1 | ®opmynbl NoMoBUHHOrO yrna. [lpeobpa3oBaHusi CyMMbl TPUTOHOMETPUYECKMX (DYHKUMIA B 2
KOCWHYC [ABOWHOro Yrna. | npousBedeHMe U Mpov3BedeHuss B CyMMY. BbipaxeHue TpUroHOMETPUYECKMX (YHKLUMIA 4epes
dopmynebl TaHreHc NonoBMHHOIO apryMmeHTa. lNpeobpasoBaHnsa NPOCTENLLNX TPUTOHOMETPUYECKNX BbIPaXKEHWUI
MOMOBMHHOIO yrna TemaTuKa NPakTUYECKUX 3aHATUN
MpakTnyeckoe 3aHsaTre Ne 19. NpumeHeHne dopMynbl MOMOBUHHOIO yrna 2
Mpaktnyeckoe 3aHsaTHe Ne 20. [NpumeHeHne hopMyIibl CROXEHUS 2
MpakTnyeckoe 3aHaTue Ne21. MNMpumeHeHe opmynbl YABOEHUS 2
MpakTnyeckoe 3aHsTue Ne22. MNMpeobpasoBaHnsi NPOCTENLLMX TPUTOHOMETPUYECKMX BblpaXKeHUn 2
MpakTnyeckoe 3aHsiTMe Ne23. NMpeobpasoBaHnsi NPOCTENLLMX TPUTOHOMETPUYECKMX BbIpaXKeHUn 2
Tema 4.4. OyHKUNN, KX TemMaTuka npakTU4eCKUX 3aHATUN
csowictBa. Cnocobbl MpakTnyeckoe 3aHsaTHe Ne 24. dyHkumm, ux ceorctea. Cnocobbl 3agaHusa yHKUMI 2
3aaHus yHKLUM CawmocTosaATenbHasa pabota Ne 13. BeinonHWTb NOCTpoeHne rpadmkoB YHKLMI
Tema 4.5. CopepxxaHue yyebHoro matepmana
TpuroHomeTpuyeckne O6nacTb onpegeneHns N MHOXECTBO 3HAYEHU TPUrOHOMETPUYECKUX PYHKLNI. 2
dYHKUMK, NX CBOUCTBA U YETHOCTb, HEYETHOCTb, MEPUOANYHOCTb TPUrOHOMETPUYECKMX PyHKumn. CBoncTBa 1
rpacukn rpacpvkn PyHKUMA y = cos X, Yy =sin X, y =tg X, y = ctg X.
Tema 4.6. | TemaTuMKa NnpakTU4YECKMUX 3aHATUMN
MpeobpasoBaHue MpakTuyeckoe 3aHsaTUE Ne 25. CxxaTtue n pactsxeHue rpadpmkoB TPUTOHOMETPUYECKNX (PYHKLNA 2
rpadukoB MpakTuyeckoe 3aHsATUE Ne 26. NMpeobpazoBaHne rpadmkoB TPUFOHOMETPUYECKUX PYHKLWIA
TPUTOHOMETPUYECKNX 2
YHKLNIA
Tema 4.7. ObpaTHble TemaTnKa NPaKTUYECKUX 3aHATUN
TPUroHoMeTpuyeckue MpakTuyeckoe 3aHsaTUE Ne 27. O6paTHble TpUroHoMeTpudeckne OyHKUMK. VIX CBOMCTBA M rpadounkm 2
YyHKLMN
Tema 4.8. CopepxaHue y4yebHoro matepumana 2
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HanmeHoBaHune

Koabl

CopepxaHue yyeb6Horo matepumana (OCHOBHOe U NpPod)eCCUOHaNbLHO-OPUEHTUPOBaHHOE), O6bem KOMNeTeHLun,
pa3fgernoB U Tem npakTuyeckue 3aHATUA, NPUKNagHoON Mmoaysb YacoB copmupoBaHuio
KOTOPbIX
cnocob6cTByeT
aneMeHT
nporpamMmbl
1 2 3 4
TpuroHomeTpudeckmne YpaBHeHMe COS X = a. YpaBHeHue sin X = a. YpaBHeHue tg x = a, ctg x = a. PeweHune
YPaBHEHUS U HEPABEHCTBA | TPUrOHOMETPUYECKMX YPaBHEHMI OCHOBHbIX TUMOB: NPOCTENLLNE TPUTOHOMETPUYECKUE YpaBHEHNS,
cBOASALLMECH K KBAOpPaTHbIM, pellaeMble pasnoxXeHNeEM Ha MHOXWUTENW, ogHopoaHble. MpocTtenwine
TPUrOHOMETPUYECKME HEPABEHCTBA
TemaTnKa NPakTU4ECKUX 3aHATUN
MpakTudeckoe 3aHsaTUe Ne 28. PelueHne npoCcTenmx TPUrOHOMETPUYECKUX YpaBHEHUI 2
MpakTudeckoe 3aHsaTUe Ne 29. PelueHre NpoCcTeNLLIMX TPUTOHOMETPUYECKUX YPaBHEHNI 2
MpakTudeckoe 3aHsaTue Ne 30. PelueHne npocTenmx TPUroHOMETPUYECKUX HEPABEHCTB 2
MpakTnyeckoe 3aHsaTMe Ne 31. PelueHne npoCcTenLLMX TPUrOHOMETPUYECKUX HEPaBEHCTB 2
CamocTosATtenbHasa paboTta
CawmoctodATenbHas pabota Ne6. Bbeibop Tembl wHAMBMAYyanbHOro npoekta. [lpoekTuposaHue
CTPYKTYpbl MHAMBMAYyanbHoro npoekta. CocTaBneHnme nnaHa paboTbl Hag WHAMBMAYaNbHbBIM 5
NPOEKTOM
CamocTosATenbHaa pabota Ne7. dopmynupoBaHMe LenM U 3agadvm MHOMBMAYaANbHOrO MpOEKTa. 5
Mounck NCTOYHMKOB MHGOPMAaLIMM B COOTBETCTBUM C TEMOWN MHAMBUAYANbHOIO NpoeKTa 5
CamocTosTenbHas paboTta Ne8. BbinonHeHne NnpakTM4eckon YacTu MHAMBUAYanbHOro NpoeKkTa 5
CamocTositenbHasa pabota Ne9. OdopmneHre oTyeTa MHANBUAYAINBHOIO NPoeKTa
Tema 4.9. PeweHune 3agay. | TemaTuka npakTU4YECKMX 3aHATUMN
OCHOBbI  TPUFOHOMETPUN. | KoHTponbHas paboTa Ha TeMmy «[lpeo6pa3oBaHue TPUrOHOMETPUYECKUX BbIpaXKeHuin. PelueHue
TpuroHomeTpuyeckmne TPUrOHOMETPUYECKMX YPABHEHNIN N HEPABEHCTB B TOM YMCHe C UCNOSIb30BaHNEM CBOMUCTB (DYHKLIUAY 2
yHKLMM OnddhepeHLmpoBaHHbIN 3a4eT
2 cemecTp 232:
84 nek.,
130 np.,
18 c.p.
Paspen 5. KomnnekcHble yucna 6
Tema 5.1. KomnnekcHble | CogepxaHue y4ebHOro marepumana
yucna MoHsATMEe koMNnekcHoro u4ucria. ConpsbkeHHble KOMMMEKCHble 4ucna, MOAyfb W aprymMeHT OK-01, OK-02, OK-
KOMMeKcHoro Yncna. ®opma 3anucu KOMMIekcHoro Yncna (reomeTpuyeckas, TPUroHoMeTpuyeckas, 2 03, OK-04, OK-05,
anrebpauvdeckas). ApudpmeTnyeckne 4enNCTBUS C KOMMMEKCHLIMU Yucramm OK-06, OK-07, LIO
TemaTuKa NpakTM4eCKUX 3aHATUN 38, LO 41
MpakTtnyeckoe 3aHsaTMe Ne 32. BbinonHeHne eNCTBUA Hag KOMMMEKCHBIMU Y1camu 2
CamocTtosaTenbHas pabora 2
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Koabl

HanmeHoBaHue CopepxaHue yyeb6Horo matepumana (OCHOBHOe U NpPod)eCCUOHaNbLHO-OPUEHTUPOBaHHOE), O6bem KOMNeTeHLun,
pasfenos U Tem npakTM4Yeckne 3aHATUA, NPUKNagHOM Moaynb yacoB cdopmupoBaHuio
KOTOPbIX
cnocob6cTByeT
aneMeHT
nporpamMmbl
1 2 3 4
CamocTtositenbHas pabota Ne 10. BeinonHUTb 4eNCTBUS HaA KOMMNIEKCHBIMWU Yucnamm
Pasgen 6. NpoussogHas pyHKUUN, ee NnpUuMeHeHne 48
Tema 6.1. MoHsiTve | CopepxaHue yyebHoro matepmana
NMPON3BOAHOMN. OnpepgeneHne 4MCrnoBOW MNOCNeaoBaTENbHOCTU U cnocobbl ee 3agaHus. CBOMCTBA YMCMOBbIX
®opmynbl 1 Npaeuna nocrnegosatensHocten. OnpegeneHve npegena nocriefoBaTensHOCTU. BeluucneHve npenenos
AndepeHLnpoBaHms nocnegosatenbHocTten. [pegen dyHkuMM Ha 6eckoHeyHocTn. [lpegen yHKUMM B TOuYKe. 2
Mpupawexue aprymenTa. MNpupaweHve yHKkumMn. 3agadn, NnpMBogsaLimne K NOHATUIO MPOU3BOAHOMN.
OnpegeneHvne nponM3BoAHON. ANrOPUTM OTbICKaHUSA NPON3BOAHON
TemaTuka NpakTUYECKUX 3aHATUN
MpakTnyeckoe 3anatne Ne 33. Yucnosas nocnegoBaTenbHOCTb, CNOCobbl ee 3aAaHns, BblMUCTEHNS 5 OK-01,0K-02, OK-
YNIeHOB NocreaoBaTeNbHOCTH 03, OK-04, OK-05,
Mpaktnyeckoe 3aHsaTe Ne 34. BbluncneHve npendesna nocrnenoBaTesibHOCTH 2 OK-06, OK-07, MK
CamocTosTenbHas paboTa 1.1, MK 1.6, MK 2.6,
CamocTodatensHas pabota Ne 11. CoctaBuTb KOHCNEKT MO TeMe: «YucrnoBasa nocrnegoBaTeNnbHOCTbY 2 LIO 37, L0 38, LIO
CamocTodATenbHas pabota Ne 12. CoctaBuTb npe3eHTauuio no teme: «llocnegosaTenbHOCTU BOKPYT 2 ' 40 ’
Hac»
Tema 6.2. lNpousBogHblie | CopepxaHue y4ebHOro matepmana 5
CYMMb, pasHocTn | ®opmynbl guddepeHumpoBanus. MpaBuna guddepeHLMpoBaHNS
npoussefeHnsi, 4acTHOro TemaTnKa NpakTU4ECKUX 3aHATUMN
MpakTuyeckoe 3aHsaTUEe Ne 35. BbluncneHne NpomM3BO4HON CyMMbI, pa3HOCTU 2
MpakTudeckoe 3aHsaTUe Ne 36. BbluncneHve NpomM3BO4HON NPon3BedeHu s, YaCTHOro 2
MpakTuyeckoe 3aHsaTHe Ne 37. BeluncneHvne no npasuniam guddepeHumpoBaHms 2
CamocTosTenbHasa paboTa 5
CamocTosaTenbHas pabota Ne 13. CoctaBuTb NpeseHTaumto no teme: «lponssogHas»
Tema 6.3. NpounsBogHble CopepxaHue y4e6HOro marepmana
TPUFOHOMETPUHECKNX OnpefeneHne CroxHoi yHKLMK. MpoM3BOAHAS TPUrOHOMETPUYECKUX (byHKUMIA. [MpousBoaHas 2
(byHKU,I/Il:I. MponssogHas CIIOXHOI PYHKLMM.
CMNOXHOW (OYHKLMK =
TemaTnKa NpakTU4ECKUX 3aHATUMN
MpakTnyeckoe 3aHaTue Ne 38. BoliumMcneHne npon3sBogHON TPUrOHOMETPUYECKON PyHKLMM 2
MpakTnyeckoe 3aHaTre Ne 39. BeliumcneHne npon3BogHON CROXHOM OYHKLMK 2
CamocTosTenbHas paboTa 2
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HanmeHoBaHue CopepxaHue yyeb6Horo matepumana (OCHOBHOe U NpPod)eCCUOHaNbLHO-OPUEHTUPOBaHHOE), O6bem KOMNeTeHLun,
pa3fgernoB U Tem npakTuyeckue 3aHATUA, NPUKNagHoON Mmoaysb YacoB copmupoBaHuio
KOTOPbIX
cnocob6cTByeT
aneMeHT
nporpammabi
1 2 3 4
CamoctodatenbHaa pabota Ne 14. lNogrotoBuTtb pedepaT no Teme «[lpon3BogHas B Hayke K
TEXHUKE»
Tema 6.4. TloHatve o | CogepxaHue y4eOHOro Mmarepuana
HenpepbIBHOCTN YHKUMK. | [oHATME HenpepbiBHOM dyHKUMKN. CBOMCTBA HenpepbiBHOM yHKUMK. CBS3b MeXay 2
MeTtoa nHTepBanos HenpepbIBHOCTBLIO U AnddepeHUnpyeMOCTbio YHKLMM B TOUKE. ANTOpUTM peLLeHns
HepaBeHCTB METOAOM UHTEPBAros
Tema 6.5. | CopepxxaHue y4yeb6HOro matepuana
l'eomeTpuyeckuit N | FeomeTpmnyecknii CMbIC NPOU3BOAHOM (DYHKLMM — YINOBON KO3MMMULIMEHT KacaTenbHON K rpaduky 2
usnyeckuit CMbICI | (pyHKLMM B TOUKE. YpaBHEHWE KacaTernbHOW K rpadouky OyHKLMW. ANrOPUTM COCTaBNEHNS ypaBHEHUSA
NPOU3BOAHOM KacaTtenbHon K rpaduky dyHkumm y=f(x)
TemMaTuka npakTU4eCKUX 3aHATUN
MpakTtnyeckoe 3aHaTme Ne 40. lNMponssogHas. [eomMeTpruyecknii U U3nYeCcKnini CMbICI NPOU3BOAHON 2
Tema 6.6. ®usunyeckun | NMpocheccnoHanbHO-OPUEHTUPOBAHHOE CoAepXKaHMe (coaepXaHme NpUKNagHoro moayns)
CMbICI1 MPOM3BOAHON B MpakTuyeckoe 3aHsaATUE Ne 41. PU3NYECKMIA CMbICIT NPOM3BOAHON B NPOdeCCUOHarNbHbIX 3agadax. 2
npodeccuoHanbHbIX
3agavax
Tema 6.7. MoHoTOHHOCTL | CopepxaHue yyebHOro matepmana
pyHKLMM. TouKn "Bogpactanne 1 ybbiBaHMe (yHKLMW, COOTBETCTBME BO3pacTaHWsi U y6biBaHWs (PYHKLMM 3HAKy
SKCTpemyma npou3soaHoN. MOHSATUE NPOM3BOHOI BbICLLErO NOPsiAKa, COOTBETCTBME 3HaKa BTOPOW NPOU3BOAHON
BbINYKMOCTU (BOFHYTOCTW) DYHKUUU Ha OTpeske. 3agjayv Ha MakCUMyM U MUHUMYM. [MoHsaTue 2
acMMNTOTbI, Cnocodbl ux onpegeneHns. ANropuTM UCCNefoBaHUs YHKLUUM U NOCTPOEHUS ee
rpaduka c NOMOLLbI NPOM3BOAHON. [IpoOHO-NMHEeNnHasa pyHKUNS
TemaTuKa NpakTM4eCKUX 3aHATUN
MpakTnyeckoe 3aHaTue Ne 42. NccnepgoBaHue YHKUUW U NMOCTPOEHUs ee rpadomka C MOMOLLbO 2
Npon3BOAHOWN
Tema 6.8. Hanbonblwee n | CopepxaHue y4ebHoro matepmana
HanMeHbllee 3Ha4YeHns HaxoxgeHne HaubomnblIero u HaMMeHbLUEro 3HaYeHWW PyHKUWMIA, MOCTPOeHUe rpacmkoB 2
YHKLMK MHOrQYJIEHOB C UCMOSIb30BaHMEM annapara MaTeMaTU4ecKoro aHanmsa
TemaTuKa NpakTU4eCKUX 3aHATUN
MpakTnyeckoe 3aHsaTue Ne 43. NMpumeHeHe NPOU3BOAHOM K MCCNEeA0BaHUI0 PYHKLINA 2
Tema 6.9. HaxoxaeHne MpodeccnoHanbHO-OpMEHTUPOBAHHOE coaepXKaHue (coaepXaHme NPUKNagHoro Moayns)
MpakTtnyeckoe 3aHATUE Ne 44. HaxoxaeHne onTMMansHOro pesynbTaTa ¢ NOMOLLbHO NPON3BOOHON B >

NPakTU4eCKNX 3agadvax
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HanmeHoBaHue CopepxaHue yyeb6Horo matepumana (OCHOBHOe U NpPod)eCCUOHaNbLHO-OPUEHTUPOBaHHOE), O6bem KOMNeTeHLun,
pa3fgernoB U Tem npakTuyeckue 3aHATUA, NPUKNagHoON Mmoaysb YacoB copmupoBaHuio
KOTOPbIX
cnocob6cTByeT
anemMeHT
nporpammabi
1 2 3 4
onTumarnbHoro pesynbtata | Kemc Ne1. Beibpatbh ontumaneHbin 06bem npounssoactea N doupmon, pyHKUMA npubbinmn KOTopown
C MOMOLLbIO NPOM3BOAHON | MOXET ObiTb cMoaenupoBaHa 3aBucumocTbio: F(q) = g2 - 8q + 10. Pewwute keiic. 3awutute
B NPaKTUYECKNX 3agadvax nony4YeHHble pe3ynbTaThl Kenca.
Tema 6.10. PeweHne | TemaTMKa NpakTU4YECKMUX 3aHATUMN
3agau. MNpoussoaHas | KoHTponbHas paboTa «PelueHne 3agay. MNpoussoaHas yHKUUK, ee NpUMEHEHMUEY
byHKLMKN, ee NpUMeHeHne 2
Paspgen 7. MHOrorpaHHUKM 1 Tena BpalleHuUs 54
Tema 7.1. BepuwwuHbl, | CogepxxaHue y4eObHOro Mmarepumana
pebpa, rpaHun | NoHATMe MHororpaHHuka. Ero anemeHTbl: BeplwuHbl, pebpa, rpaHu. [OuaroHanb. CedeHue. 2
MHOrorpaHHuka Bbinyknble 1 HEBbINYKIbIE MHOrOrPaHHUKM
CamocTtosaTenbHas paboTa 5
CamoctosaTenbHas pabota Ne 15. CosgaTb MOAeNb MHOrorpaHHuKa
Tema 7.2. [pusma, ee | CopepxaHue yyebHOro matepvana
cocTaBnswowme, ceveHue. | MNoHsaTue npuambl. Ee ocHoBaHus n 6okoBble rpaHu. BeicoTa npuamel. MNMpsmasi u HaknoHHasi npyama. 2
MNpavas un npasBunbHasa | MpasBunbHasa npusma. Ee ceveHne
npu3mbl
Tema 7.3. | CopepxxaHue y4ebHOro matepuana
Mapannenenunea, kyo6. Mapannenenunen, CcBOWCTBa NPSIMOYronibHOro napannenenunena, kyb. Cedvenne Kkyba, 2 OK-01, OK-02, OK-
CeueHue kyba, napannenenvneaa 03, OK-04, OK-
napannenenunena TemaTuka npakTU4ECKUX 3aHATUN 05,0K-06, OK-07,
MpakTnyeckoe 3aHsaTre Ne 45. PeweHune 3agad no teme: «lMapannenenvnea», «Kyo» 2 MK1.1, MK 1.6, MK
Tema 7.4. Nupamupaa, ee CopepxaHue y4e6HOro marepmana 2.6, LO 36, LLO 41
cocTaBnAoLInE, CEHEeHne. Mupamnpa n ee anemeHTbl. CeveHne nupamugpl. NpaBunbHasa nupammuaa. YceyeHHast 2
MNpaBunbHasa nupamuaa. nupamuia
YceyeHHas nupamuia CamocTosiTenbHas pa6oTta
CamocTodatenbHas pabota Ne 16. N3rotoBuTb Moaenb napannenenunea, kyéa n nupamuabl 2
CamocTodateneHas pabota Ne 17. Co3gaTb Mogenb yce4YeHHoN nnupaMmmnipl 2
CamocTodateneHas pabota Ne 18. N3rotoBuTb MOgeNb yCeYEHHON NnpaMmunibl 2
Tema 7.5. bokoBas n CopepxaHue y4yebHoro matepumana 5
nonHasi NOBEPXHOCTb Mnowaab 6OKOBOW U MONTHOW NOBEPXHOCTW NPWU3MbI, MMpamMuabl
npusMbl, NpamMnapl TemaTuKa NPaKkTUYECKUX 3aHATUN
MpakTtnyeckoe 3aHsaTME Ne 46. HaxoxaeHne nomnHom n 60KOBOWM MOBEPXHOCTM MPU3MbI 2
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HanmeHoBaHue CopepxaHue yyeb6Horo matepumana (OCHOBHOe U NpPod)eCCUOHaNbLHO-OPUEHTUPOBaHHOE), O6bem KOMNeTeHLun,
pa3fenoB u TemM npakTuyeckue 3aHATUA, NPUKNagHoON Mmoaysb YyacoB ¢opmMuposaHuio
KOTOPbIX
cnocob6cTByeT
aneMeHT
nporpammabi
1 2 3 4
MpakTnyeckoe 3aHsTe Ne 47. HaxoxpgeHue nosnHom n 60KoBOM NOBEPXHOCTU NpaMuabl 2
Tema 7.6. CummeTpus B CopepxxaHne yyebHoro matepmana
kybe, napannenenunese, CvMMeTpuss OTHOCUTENbBHO TOYKWM, MPsAMON, nrnockocTn. CummeTpus B Kybe, napannenenvnege, 2
npusme, nupammae npusme, nupamuvge
Tema 7.7. MNMpumepsl MpodeccnoHanbHO-opMeHTUPOBaHHOE coAepXaHue (cogepXaHue NpUKNagHoro moayns)
CMMMETPUI B npodeccunm MpakTnyeckoe 3aHsaTMe Ne 48. CummeTpus B NpodPECCMOHaNbHON AeATENbHOCTH 2
Tema 7.8. [MMpaBunbHble | CopepxaHue y4ebHOro matepmana
MHOFOrpaHHUKN, nx | MNMoHATne nNpaBuNbLHOro MHororpaHHuka. CBoncTea NpaBuUNbHbIX MHOrOrPaHHNKOB 2
CBOWCTBA
Tema 7.9. Unnungp, ero CopepxaHue yyebHoro matepmana
cocTtaBnsiowme. Cevenne | LunuHap v ero anemeHTbl. CeveHne UunuHapa (NapannenbHoe OCHOBaHWIo M ocu). PassepTka 2
unnnHgpa unnuHgpa
TemaTuka NpakTU4EeCKUX 3aHATUN
MpakTnyeckoe 3aHsaTME Ne 49. PelleHne 3agay Ha HaxoxgeHne aneMeHToB UnunmHgpa 2
Tema 7.10. KoHyc, ero | NpodheccnoHanbHO-OpMEHTUPOBAHHOE coaepXaHue (coagepxaHme npuknagHoro moayns)
coctasnsoume. Ceuerne | KoHyc u ero anemeHTtbl. CeyeHne KoHyca (napannenbHoe OCHOBaHWMIO U MPOXOAsLLee 2
KOHyca yepes BepLUMHY), KOHMYeckne cevyeHus. PassepTka KoHyca
TemaTuKa NpakTU4eCKUX 3aHATUN
MpakTnyeckoe 3aHaTre Ne 50. PelleHne 3aay Ha HaxoxXx4eHne 3aNeMeHTOB KOHyca 2
Tema 7.11. YceueHHbin | CogepxaHue y4ebHOro matepmana 5
KOHYC. CeueHue | YceuyeHHbIN koHyc. Ero o6pasytollast 1 BbicoTa. CeyeHre yCevYeHHOro KoHyca
YCEUYEHHOro KOHyca TemaTuKa NpakTU4eCKUX 3aHATUN
lMpakTnyeckoe 3aHaTMe Ne 51. PelueHve 3aga4 Ha HaxoXaeHWe afieMeHTOB YCeYEeHHOro KOHyca 2
Tema 7.12. lLap n cpepa, | CopepxaHue y4eGHOro matepuana 5
NX ceyveHust LWap v cchepa. BaanmHoe pacnonoxeHvne cgepbl 1 nnockoctn. CeyeHve wapa, cepbl
TemaTuka NpakTM4eCKUX 3aHATUN
MpakTnyeckoe 3aHaTre Ne 52. PeweHue 3agad no teme: «lap n cepa» 2
Tema 7.13. lNoHATHE 00 CopepxaHue y4yebHoro matepmana
obbeme Tena. OTHowweHne | MoHsTMe 06 o6beme Tena. O6beM kyGa 1 NpsimoyroribHoro napannenenunega. O6bem
06bemoB NoA06HbIX Ten npuambl 1 uunmHapa. OTHoweHne 06beMOB NOAOOHLIX Ten. [eoOMEeTPUYECKUIA CMbICT 2
onpegenutens 3-ro nopsiaika
CopepxaHue yyebHoro matepumana 2
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Koabl

CopepxaHue yyeb6Horo matepumana (OCHOBHOe U NpPod)eCCUOHaNbLHO-OPUEHTUPOBaHHOE), O6bem KOMNeTeHLun,
pa3fgernoB U Tem npakTuyeckue 3aHATUA, NPUKNagHoON Mmoaysb YacoB copmupoBaHuio
KOTOPbIX
cnocob6cTByeT
aneMeHT
nporpamMmbil
1 2 3 4
Tema 7.14. O6beMbl 1 OO6bembl Nnpamnabl 1 koHyca. O6beM wapa. lMNnowann NoBepXHOCTEN Ten
nnowiaau noBepxHocTen TemaTuka NpakTM4eCKUX 3aHATUN
Ten MpakTnyeckoe 3aHaTMe Ne 53. BblumcneHve o6beMOB U NoLwaaen Kpyribix Ten 2
Tema 7.15. PewweHune TemaTuka NpakTU4YeCKUX 3aHATUN
3apay. MHororpaHHuku un KoHTponbHas paboTta «PeleHne 3agad. MHoOrorpaHHuKM 1 Tena BpalleHns» 2
Tena BpalleHusi
Pasgen 8. NepBoo6pa3Hasa pyHKLMK, ee NpuMeHeHue 18
Tema 8.1. MNepBoobpasHas | CopepxaHue y4ebHOro matepmana
DYHKLMUN. lMpaBuna | 3apaua 0 BOCCTAHOBMEHWN 3aKOHA ABWKEHNA MO N3BECTHON CKOPOCTU. MOHATNE MHTErpupoBaHus.
HaxoXaeHus O3sHakomneHue ¢ NOHATMEM UHTerpana n nepsoobpasHon ansa dyHkumm y=f(x). PeweHne 3agay Ha >
nepBooBpasHbIX CBSA3b NMepBOOOPa3HON U ee NMPOM3BOAHOM, BblYMCIEHME MepBOOGpasHON ANA AaHHOW (PyHKUMW.
Tabnvua dopmyn Ana  HaxoxgeHus nepBoobpasHbiX. W3yvyeHne npaBuna  BblYMCAEHUSA
nepsoobpasHom
TemaTuka NpakTU4YEeCKUX 3aHATUN
MpakTundeckoe 3aHsTve Ne 54. BolumcneHne nepsoobpasHbIX 2 OK-01, OK-02,
Tema 8.2. | CogepxaHue yyeb6HOro matepmana ) OKO003, OK-04, OK-
HeonpeneneHHbin n lMoHATME HeonpeaeneHHoro 1 onpeaeneHHoro nHTerpana 05, OK-06, OK-07,
onpeneneHHbln uHTerpans! | MpodeccuoHansHO-opUeHTUpPOBaHHOE coaepkaHue (coaepikaHue NpUKNagHoro Moaynsi) MnK1.1, MK 1.6, MK
MpakTuyeckoe 3aHsTMe Ne 55. BbluncrieHne HeonpeaeneHHoro UHTerpana. Peluenne npuknagHbix 5 2.6, LIO 39, LO 41
3agav
MpakTnyeckoe 3aHsaTMe Ne 56. BeluucrieHne onpepeneHHoro uvHTerpana. PelueHue npuknagHbix 2
3agav
Tema 8.3. Mnowaab | CopepxxaHue y4e6Horo marepmana
KPUBONVHENHOW Tpaneunn. | 3agayn, npuBOAsLLME K MOHATUIO OMNPedenieHHOro uHTerpana — O BbIYMCMEHMM nnowaau
dopmyna  HblOTOHA  — | KpUBONUHEWHOW Tpaneuuu, O nepemMeleHMn Todku. [loHSTUe onpedenéHHoro UWHTerpana. 2
JleibHuua [eomeTpuyecknin 1 uamyecknin cmbIC  onpefeneHHoro wuHTerpana. dopmyna HbloTOHa—
JlebHunua
MpodeccnoHanbLHO-OpueHTUPOBaHHOE coAepKaHue (coagepxaHue NPUKIagHoOro Moayns)
MpakTuyeckoe 3aHsATME Ne 57. BbluMcrieHWe nnowagn KpUMBOMMHEWHOW Tpaneuum C MOMOLLLH 5

onpegeneHHoro nHTerpana. PeweHune NpuUKNagHbIX 3aga4y

MpodeccnoHanbHO-OPMEHTUPOBAHHOE coaepXaHue (cogepxaHme NPUKNagHoro Moayns)
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HanmeHoBaHue CopepxaHue yyeb6Horo matepumana (OCHOBHOe U NpPod)eCCUOHaNbLHO-OPUEHTUPOBaHHOE), O6bem KOMNeTeHLun,
pa3fenoB u TemM npakTuyeckue 3aHATUA, NPUKNagHoON Mmoaysb YyacoB ¢opmMuposaHuio
KOTOPbIX
cnocob6cTByeT
anemMeHT
nporpammabi
1 2 3 4
Tema 8.4. OnpegenexHbin | NMpakTtuyeckoe 3aHaTMe Ne 58. PelweHve 3agad Ha NpMMEHEHWE UWHTerpana Ans BblYUCIEHMWS
WHTerpan B >KU3Hu dPU3NYECKNUX BENUYMH 1 NroLanen 2
Tema 8.5. PewleHve 3agay. | TemaTMkKa npakTU4YECKMUX 3aHATUMN
MepBoobpasHas pyHKuMK, | KoHTponbHaa paboTa «[MepBoobpasHas dyHkuun. MNpaBuna HaxoxaeHus nepBoobpasHbix. Ee 2
ee npuMeHeHne npuMeHeHne»
Pasgen 9. CteneHu n kopHu. CteneHHas yHKUMUA 16
Tema 9.1. CteneHHas CopepxxaHue y4yebHoro marepmana
(PyHKUWSA, ee CBOMCTBA MoHATNE KOPHSA N-0M CTENEHW U3 AeNCTBUTENLHOrO Yncna. yHKUmM y = V/x , X cBOMCTBa U 2
rpadgouku
Tema 9.2. CBowicTBa CopepxaHue y4yebHoro matepmana
CTeneHun ¢ paumoHarnbHbiM | [oHsATUE cTeneHu ¢ NobbIM pauuoHanbHbIM Nnokasatenem. CteneHHble yHKLMK, NX 2
N 0EeNCTBUTENBbHbBIM CBOWCTBa W rpadomkm
nokasaTensamu OK-01, OK-02, OK-
Tema 9.3. CopepxxaHue yyebHoro matepmana 5 03. OK-04. OK-05
MpeobpasoBaHue lMpeobpasoBaHne nppaLmoHanbHblX BblpaXKeHUN ’ ’ '
BbIPAXXEHWU C KOPHAMM N- | TemaTUKa NPaKTU4ECKUX 3aHATUN OK-07
o1 cTeneHn MpakTuyeckoe 3aHsaTUE Ne 59. NMpeobpasoBaHne BbIpaXeHU C KOPHAMU N-ON CTEMNEHN 2
Tema 9.4. PelueHune CopepxaHue y4yebHoro matepmana
nppaumoHanbHbIX PaBHOCUNBHOCTL MppaLMoHarnbHbIX YpaBHEHWI M HepaBeHCTB. MeToabl ux peleHusi. PelweHne 2
YypaBHEHU U HEPaBEHCTB | MppauMoHarbHbIX YpaBHEHUIA U HEPABEHCTB
TemaTuKa NPakTU4ECKUX 3aHATUN
MpakTnyeckoe 3aHsaTre Ne 60. PelueHne vppaunoHanbHbIX ypaBHEHUA 2
MpakTnyeckoe 3aHsaTMe Ne 61. PelueHne nppaunoHanbHbIX HEPaBEHCTB 2
Tema 9.5. CteneHn wn | TemaTuka NnpakTUYECKUX 3aHATUN
KOPHMW. CreneHHas | KoHTponbHas pabota «CteneHn n kopHu. CTeneHHas yHKUmMS » >
PyHKUNSA
Pasaen 10. NokasaTenbHaa pyHKUUA 14
Tema 10.1. CopepxaHne yyebHoro matepmana
MokasatenbHasa yHKUMA, | CTeneHb C NPOU3BONbHLIM AENCTBUTENbHBLIM Nokasatenem. Onpeaenexune 2

ee CBOWCTBa

nokasaTenbHOM OYHKLUUKN, ee CBOMUCTBA U rpadourK. 3HAKOMCTBO C MPUMEHEHMEM
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HanmeHoBaHue CopepxaHue yyeb6Horo matepumana (OCHOBHOe U NpPod)eCCUOHaNbLHO-OPUEHTUPOBaHHOE), O6bem KOMNeTeHLun,
pa3fgernoB U Tem npakTuyeckue 3aHATUA, NPUKNagHoON Mmoaysb YacoB copmupoBaHuio
KOTOPbIX
cnocob6cTByeT
anemMeHT
nporpammabi
1 2 3 4
nokasatenbHOn yHKUMKW. PelueHne nokasaTenbHbIX ypaBHEHWN (YHKUMOHANbHO-rpadhnyeckum
MEeTO40M
Tema 10.2. PeweHne CopepxaHue y4yebHoro matepmana
nokasaTesbHbIX PelueHve nokasaTenbHbIX ypaBHEHUN METOAOM YpaBHMBaHUSA Noka3aTenen, MeTo40M >
YpaBHEHUN N HEPABEHCTB BBEJEHUS HOBOWN NepeMeHHON, PyHKLNOHanNbHO-rpadunyecknm metogom. PelleHne
nokasaTesibHbIX HEPaBEHCTB
TemaTuKa NPaKTMYECKMX 3aHATUN OK-01, OK-02, OK-
MpakTudyeckoe 3aHsTMe Ne 62. PelueHune nokasaTerbHbIX ypaBHEHMI 2 03, OK-04, OK-05,
MpakTuyeckoe 3aHsaTUe Ne 63. PelueHne nokasaTernbHbIX HEPaBEeHCTB 2 OK-07
Tema 10.3. Cuctembl | CogepxaHue y4ebHOro marepmana
nokasaTesbHbIX PelueHune cuctem nokasatenbHbIX YypaBHEHUIN 2
ypaBHeHui TemaTuKa NPaKkTUUYECKUX 3aHATUN
MpakTnyeckoe 3aHsaTre Ne 64. PelleHne CcUCTEM NoKasaTeNbHbIX YPaBHEHWUN 2
Tema 10.4. PeweHne | TemaTuka npakTUYECKUX 3aHATUN
3apau. lNokasaTtenbHas | KoHTponbHasa pabota «PelieHve 3agay. MokasaTenbHast yHKLMS»
dyHKUMSA 2
Pasgen 11. llorapudmebl. Jlorapudpmunyeckas gpyHkums 20
Tema 11.1. Jlorapudm | CogepxaHue y4ebHOro Mmarepuana 5
yucna. [lecatnyHbin u Jlorapudm vncna. JecatudHbIn U HaTypanbHbIn NorapngMbl, YACNO e
HaTyparbHbIN norapumel, | TemaTuka NPaKTUYECKUX 3aHATUIA
4uncrio e MpakTtnyeckoe 3aHsaTMe Ne 65. BolunucneHue n cpaBHeEHNE NorapugMoB. 2
Tema 11.2. CBowcTBa CopepxaHue y4yebHoro matepmana
norapucgmos. Onepauus CeowictBa norapmudpmos. Onepaumsa norapudmMmpoBaHns 2
norapucmmpoBaHms TemaTuKa NpakTU4eCKUX 3aHATUN OK-01, OK-02,
MpakTtnyeckoe 3aHsaTMe Ne 66. BoluncneHune norapmudpmos. CBoricTBa norapmgmon 2 OK-03, OK-04,
Tema 11.3. CopepxaHue yuyeb6HOro matepmana OK-05, OK-07, NK
Norapudmunyeckasn NorapudmMuyeckas dyHKLUA 1 ee CBOCTBA 2 1.1,MK1.6, MK 2.6
dYHKUMSA, ee CBONCTBA
Tema 11.4. PelueHune CopepxaHue y4yebHOro matepmana
norapmmMmuyecknx MoHaTne norapmndmmnyeckoro ypasHeHusi. Onepauusi NOTEHUMPOBaHMS. TpuM OCHOBHbIX MeToAa 2

YpaBHEHUN N HEpaBEHCTB

peLleHnsa norapnumMmyecknx ypaBHEHUI: OYHKLMOHANBHO-rpadhuyecknin, MeTon NoTEHLMPOBaHNS,
MEeTO/ BBEAEHNS HOBOW NepemMeHHON. Jlorapngmmyeckme HepaBeHCTBa

TemaTuka npakTU4eCKUX 3aHATUN
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Koabl

HanmeHoBaHue CopepxaHue yyeb6Horo matepumana (OCHOBHOe U NpPod)eCCUOHaNbLHO-OPUEHTUPOBaHHOE), O6bem KOMNeTeHLun,
pa3fenoB u TemM npakTuyeckue 3aHATUA, NPUKNagHoON Mmoaysb YyacoB ¢opmMuposaHuio
KOTOPbIX
cnocob6cTByeT
anemMeHT
nporpammabi
1 2 3 4
lMpakTnyeckoe 3aHsaTMe Ne 67. PelueHne norapudMmyeckmx ypaBHEHNIN 2
MpakTnyeckoe 3aHsaTMe Ne 68. PelueHne norapudMmyeckmx HepaBeHCTB 2
Tema 11.5. Jlorapudmbl B | MpocheccnoHanbHO-opueHTUPpOBaHHOE coAepKaHue (cogepxaHue nNpuKnagHoro moayns)
npupoae n TexHnke Mpaktnyeckoe 3aHaTHe Ne 69. NMpumeHeHne norapudpma. Jlorapudpmmnyeckas cnmpans B NpuMpoae.
Ee maTemaTuyeckme csoncTtea 2
Tema 11.6. PeweHne | TemaTMKa NpakTU4YECKMUX 3aHATUMN
3ajau. Norapudmsl. | KoHTponbHas paboTta «Jlorapudmuyeckas gyHKuMs. PelleHve npocTerwmnx norapumMmnyeckmx
Norapudmnyeckas ypaBHEHWUI» 2
dyHKUMSA
Pasgen 12. MHoXecTBa. AnemeHTbl Teopun rpacoB 10
Tema 12.1. MHOXecTBa CopepxaHue yyebHoro marepmana 5
MoHaTne mHoxecTBa. NogMHOXecTBO. Onepaunm ¢ MHOXeCTBaMU
Tema 12.2. Onepauuun c | NMpodcdheccnoHanbHO-opueHTUPOBaHHOE coAepKaHue (coagepxaHue NpuKnagHoro moayns) OK-01, OK-02,
MHOXecTBaMu MpakTnyeckoe 3aHsaTre Ne 70. Onepauumn ¢ MHOXeCcTBaMu. PellieHne npuknagHbix 3agad 2 Oi—%gso(lz—KO_?AIf'lK
Tema 12.3. I'padpbl CopepxaHue y4e6HoOro marepmana 5 11 HKH 6. MK 2.6
MonsaTure rpadpa. CeA3HbIN rpad, AepeBo, UMK rpad Ha NIOCKOCTU o - '
TemaTuKa NPakTU4ECKUX 3aHATUN
MpakTudeckas pabota Ne 71. 'padpbl. Cnocobbl 3agaHus rpacgpos. CTeneHy BepLUMH. 2
Tema 12.4. PeweHne | TemaTuka npakTU4eCKUX 3aHATUN
3afad. MHoxecTBa, | KoHTponbHas pabota «PelueHue 3agaydy. MHoxecTBa. 'padbl U UX NpUMeHeHUe»
"padbl 1 nx NnpUMMeHeHne 2
Pazpgen 13. 9nemeHTbl KOMGMHATOPUKW, CTaTUCTUKU U TEOPUN BEPOATHOCTEN 26
Tema 13.1. OcHOBHbIE CopepxaHue y4yebHoro matepmana 5
MOHATUS KOMOUHATOPMKM [MepecTaHOBKM, pa3MeLLeHNs], COMETaHWUS
TemaTuKa NpakTM4eCKUX 3aHATUN
MpakTuyeckoe 3aHsaTUE Ne 72. PewwieHne kombuHaTopHbIX 3adad. [lepecTtaHoBKM 2 OK-01, OK-02,
MpakTndeckoe 3aHsaTUe Ne 73. PelwieHne kombnHaToOpHbIX 3adad. PasmelleHuns 2 025-5030:().'(()-704n|(
MpakTudeckoe 3aHsaTUE Ne 74. PeweHne kombuHaTopHbIX 3agad. CoveTaHus 2 11 I'IK’ 16 I'Ik 26
Tema 13.2. CobbITue, CopepxaHue yyebHoro matepmana T Y )
BEPOSITHOCTb COObITUS. CoBMecCTHble U HECOBMECTHbIE CODBITUA. TeopemMbl O BEPOSATHOCTM CyMMbl COOBLITUIA. YCroOBHas
CroxeHue n yMHOXeHne BEPOSITHOCTb. 3aBUCUMblE U He3aBUCKMMble COObITUS. TeopeMbl O BEpPOSITHOCTM NPOU3BedeHUst 2

BEPOATHOCTEN

coObITUI
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Koabl

HanmeHoBaHue CopepxaHue yyeb6Horo matepumana (OCHOBHOe U NpPod)eCCUOHaNbLHO-OPUEHTUPOBaHHOE), O6bem KOMNeTeHLun,
pa3fenoB u TemM npakTuyeckue 3aHATUA, NPUKNagHoON Mmoaysb YyacoB ¢opmMuposaHuio
KOTOPbIX
cnocob6cTByeT
aneMeHT
nporpamMmbl
1 2 3 4
TemaTuka npakTU4eCKUX 3aHATUN
MpakTnyeckoe 3aHsaTme Ne 75. PelueHne 3agay Ha CNnoxeHne BeposATHOCTEN 2
MpakTnyeckoe 3aHsTue Ne 76. PelleHne 3agad Ha YMHOXEHWE BEPOATHOCTEN 2
Tema 13.3. BepositHocTb B | [podheccnoHanbHO-opMeHTUPOBaHHOe coAepXaHue (cogepXkaHue NpUKIagHOro Mogyns)
npodeccnoHanbHbIX MpakTuyeckoe 3aHsaTUE Ne 77. BeposTHOCTb B npodheccrMoHarnbHbiX 3agadax 2
3agavax
Tema 13.4. AnckpeTHas CopepxaHue y4yebHoro marepmana
crnyvyanHas BenuyuHa, Buabl cnyvamHbix BenuuuH. OnpegeneHve OUCKPETHOW  CNydYanlHOW  BErnWYMHbI.  3aKOH >
3aKOH ee pacnpegeneHnsa | pacnpegeneHus QUCKPETHON CriyYaiHOW BENNYMHbL. Ee YncnoBble xapakTepUCTUKK
Tema 13.5. 3agaun CopepxaHue y4yebHoro matepmana
mMaTemMaTu4eckou BapuaunoHHbii pag. MNMonuroH 4actot u rucrtorpamma. CtaTucTudeckue XxapakTepucTukn psaga 2
CTaTUCTUKN HabnogaemMbIxX AaHHbIX
TemaTuKa NPakTU4ECKUX 3aHATUN
MpakTuyeckoe 3aHsaTUe Ne 78. BoibopoyHas 1 reHepanbHas COBOKYNHOCTb 2
Tema 13.6. CocTaBneHve MpodeccuoHanbLHO-opueHTUPpOBaHHOE coAepKaHue (cogepxaHue NpUKNagHoro moayns)
Tabnuy n guarpamm Ha MepBuyHaa o6paboTka CTaATUCTMYECKUX [AaHHbIX. YucnoBble xapakTepucTuku  (cpegHee 2
npakTuke apudmeTuyeckoe, MeguaHa, pasmax, pgucnepcus). Pabota ¢ Tabnuuamu, rpadukamu,
anarpaMmmamu
MpodheccnoHanbLHO-OPMEHTUPOBAHHOE coaepXaHue (cogepxaHme NpUKNagHoro moayns)
MpakTuyeckoe 3aHsaTUE Ne 79. CocTtaBneHve Tabnuy n guarpaMm Ha NpakTuke 2
Pasgen 14. YpaBHeHUsi 1 HepaBeHCTBa 20
Tema 14.1. | TemaTukKa NPakTUYECKUX 3aHATUN
PaBHOCUNBHOCTL MpakTnyeckoe 3aHsaTme Ne 80. PaBHOCUNBLHOCTb YpaBHEHUI 2
ypaBHEeHWUIN 1 HepaBeHCTB. | MpakTudeckoe 3aHATMEe Ne 81. PaBHOCUNBbHOCTL YpaBHEHMIA 2
Ob6wwue meToab! peweHus | MpakTudeckoe 3aHaTe Ne 82. PaBHOCUILHOCTL CUCTEM YPaBHEHWIA 2
MpakTnyeckoe 3aHsaTre Ne 83. PaBHOCUNBHOCTbL CUCTEM YpPaBHEHUN 2
Tema 14.2. Ipaduyeckmii | TemaTMKa NpakTUYECKUX 3aHATUMN
meToza pelweHnsa | MNpakTnyeckoe 3aHaThe Ne 84. PelleHne ypaBHEHMI 1 HEPABEHCTB rpadouvecknMm MeTOL0OM >
YPaBHEHWUN, HEPABEHCTB OK-01, OK-02, OK-
Tema 14.3. YpaBHeHusa un | TemaTuka NnpakTUYECKUX 3aHATUN 5 03, OK-04, OK-05,
HepaBeHCTBa C MoAyneM | MpakTudyeckoe 3aHsTUe Ne 85. PackpbiTue MOZyMsi MO OnpeAeneHuto OK-06, OK-07 MK
IMpakTtnyeckoe 3aHsaTMe Ne 86. PelueHne ypaBHEHUN C Mogynem 2 1.1,TIK1.6, 1K 2.6
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Koabl

HanmeHoBaHue CopepxaHue yyeb6Horo matepumana (OCHOBHOe U NpPod)eCCUOHaNbLHO-OPUEHTUPOBaHHOE), O6bem KOMNeTeHLun,
pa3fgernoB U Tem npakTuyeckue 3aHATUA, NPUKNagHoON Mmoaysb YacoB copmupoBaHuio
KOTOPbIX
cnocob6cTByeT
anemMeHT
nporpammabi
1 2 3 4
lMpakTnyeckoe 3aHsaTMe Ne 87. PellueHne HepaBEeHCTB C MOAYNEM 2
Tema 14.7. CoctaeneHue u | NMpodcdeccnoHanbLHO-opueHTUPOBaHHOE coAepKaHue (coagepxaHue NpuKnagHoro moayns)
pewexne MpakTtnyeckoe 3aHsaTME Ne 88. PelueHne TEKCTOBbIX 3a4ay NpodecCnoHanbHOro cogepKaHms
npodeccroHanbHbIX 3agad 4
C NOMOLLbIO YpPaBHEHUN
MpomexyToyHas aTTecTaumsa B Buge 3Kk3ameHa 6
Bcero: 340
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3. YCNOBUSA PEANTU3ALIUM NPOIrPAMMbI YYEBHOW OUCLMMNIINHDI

3.1. Tpe6oBaHUsA K MUHUMaNbLHOMY MaTepuarbHO-TEXHUYECKOMY 06ecrneyeHmIo

Peanusaumsa nporpaMmmbl npegnonaraet Hanuyme y4ebHoro kabmHeTa maTteMaTUKK.

O6opynoBaHue y4ebHoro kabuHeTa n pabounx mect kabuHeTa:

nocagoyHble MecTa Mno Konu4yecTBy obyyatoLmxcs; paboyee MecTo npenogaBatens;

cnpaBoYHO-MeToauyeckas nogbopka W TemaTuyeckas cuctemaTusauusi HeobGxoanMoWn
CnNpaBOYHOW NUTEPATYPHI;

TexHnyeckne cpeacTBa ob6yveHus: KOMNbloTep, MyrbTUMeananpoeKkTop, Tenesm3op.

3.2. UuchopmaumoHHoe obecnevyeHne peanusaymm nporpaMmmbl

[na peanusauum nporpaMmmbl GUGNMOTEYHBIN hoHA o6pa3oBaTenbHON OpraHu3auum nveet
neyaTHble W/WNMM  3NEKTPOHHble obpasoBaTernbHble W MH(POPMALMOHHbIE  PEecypchl,
pekoMeHayeMble Ans UCNoNb30BaHMsA B obpa3oBaTenbHOM npoLecce.

3.2.1 OcHOBHbIe UICTOYHUKMN

1. Anumos, W. A. MatemaTtuka. Anrebpa n Ha4ana maremaTn4eckoro aHanusa. basosbii
YPOBEHb : 3neKTpoHHasa oopma yvebHoro nocobusa ansa CroO / W. A. Anumos, M. A. Tkadésa, HO.
M. KonsaruH. - Mocksa : [poceeweHne, 2024. - 463 c. - TeKkcT : anekTpoHHbIn. - URL:
https://znanium.ru/ — Pexxum gocTtyna: no noanucke.

2. ArtaHacsH, J1. C. MatemaTtuka. NeomeTpus. BasoBbI YpoOBEHb : 3NEKTPOHHAA dhopma
yyebHoro nocobus gns CMO / JI. C. AtaHacaH, B. ®. bytysos, C. b. Kagomues. - Mocksa :
MpoceeleHne, 2024. - 193 c. - TekcT : anekTpoHHbIN. - URL: https://znanium.ru/ — Pexum
AO0CTyna: rno Noanucke.

3.2.2 lononHunTesibHble UCTOYHUKN

1. AtaHacsH, J1. C. MatemaTuka: anrebpa n Hadana matemaTU4ecKoro aHanuaa, reoMeTpusl.
eomeTtpusa. 10 — 11 knaccel: y4eb. gna obuweobpasoBaT. opraHnsaumi: 6a3oBbIi YpOBEHb U
yrny6n. ypoeHu [J1. C. AtaHacsH, B. ®. bytysos, C. b. Kagomues u gp.]. — 10-e nsa., crep. —
Mocksa: NpoceeuieHne, 2022. — 287 c. : un.

2. Annmos, W. A. MatemaTtuka: anrebpa n Hadyana maTteMaTM4ecKkoro aHanuaa, reomeTpus.
Anrebpa v Havana matemaTnyeckoro aHanum3a 10-11 knaccel (6a3oBbin 1 yriy6neHHbIN YPOBHb)
: yyebHuk / W. A. Annmos, M. B. Tkaueea, H. E. ®egoposa [u1 gp.]. - 10-e n3a. crep. - Mocksa:
MpoceelueHne, 2022. - 463 c.
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4. KOHTPOJ1b N OLIEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOW OAUCUMMITUHBI

KoHTponb 1 oueHka pe3ynbTaTtoB 00y4YeHNst OCYLLECTBASIETCS NpenogaBaTenem B npolecce
NpoBeAEeHUs1 NPaKTUYECKUX 3aHATUN,
MHOMBMAOYAmNbHbIX  3adaHuiA, NPOEKTOB,

TeTpaau.

NMUCbMEHHOTO n
nccneqoBaHUN, BbINOMHEHMST 3adaHuA B paboyen

YCTHOrO

4.1 MHCTpyMeHTbI OLleHKU TeKyLlen atTecTtaumm no y4ye6HoOn gucumnnmHe

TeCcTupoBaHus,

AnemeHTbI yuebHOM
AVUCLUNIUHDbI
(paspenbl/ TeMbl)

MpoBepsieMble
pe3ynbTaThbl
o6yuyeHus
OK, MK, 3,Y

3agaHuA gns oueHKn

Bugbi
OLIeHKMU

1 cemecTp

Paspgen 1.
MoBTOpeHue Kypca
MaTemMaTUKN OCHOBHOM
LLUKOMbI

OK-01, OK-02, OK-

03, OK-04, OK-05,

OK-06, OK-07, K

1.1, MK 1.6, MK 2.6,

Y-4,Y-18, ¥-21, Y-
22

Mpaktnyeckoe 3aHaTMe Ne 1. [NpeobpasoBaHue
anrebpanyeckux BblpakeHun

Mpaktnyeckoe 3aHATME Ne 2. Buabl nnockux
douryp n nx nnowagsb. MpakTnko-
OpPWEHTUPOBaHHbIE 3aJayn B Kypce reoMeTpuu
Ha NI0CKOCTM

MpakTnyeckoe 3aHaTMe Ne 3. [lpocTble
MPOLIEHTbI, pa3Hble Cnocobbl UX BbIYUCIIEHUS.
CnoxHble NPOLEHTHI

MNpakTnyeckoe 3aHaTMEe Ne 4. JluHewnHble,
KBagpaTHble, OPOOHO-NMHENHbIE YpaBHEHUSA W
HepaBeHCTBa

MpakTnyeckoe 3aHATME Ne 5. Cnocobbl pelueHus
CUCTEM  JIMHEWHbIX  ypaBHEHWA. PelleHue
NpvKNagHbIX 3a4au.

MpakTnyeckoe 3aHsaTMe Ne 6. PelieHne cuctem
NIMHENHbIX YPpaBHEHNI

KoHTponbHas pabota «BXxogHOW KOHTPONb»
CamocTosaTenbHaa pabota Ne 1. CoctaBuTb
goknag no Teme: «MaTtematuka B MOeu
npodeccnoHanbHON AeAaTenbHOCTU»
CamoctoaTtensHas pabota Ne 2. BbINOnHWUTb
npeobpasoBaHust anrebpanyeckmx BbipaxeHumn
CamocTosaTenbHasa pabota Ne 3. PewnTb 3agayn
Ha NPOLIEHTHI

Pasgen 2. MNMpsamble n
NMOCKOCTU B
NpoCTpaHcTBe.
KoopanHatbl n
BEKTOPbI B
NpoCTpaHCTBE

OK-01, OK-03, OK-
04, OK-07, MK 1.1,
MNnK1.6, NK2.6, Y-
1,Y-7,Y-14,¥-19,
3-7, 3-9, 3-11, 3-15

MNpakTnyeckoe 3aHATME Ne 7. BaaumHoe
pacrnonoxeHne nNpsAMbIX W MAOCKOCTEN B
NpoCcTpaHCTBe

MpakTuyeckoe 3aHATME Ne 8. [MapannenbHOCTb
NpsiMbIX, MPSIMOA U MAIOCKOCTWU, NFIOCKOCTEN.
PelweHve npuknagHbix 3agay

MpakTnyeckoe 3aHdaTve Ne 9.
[MepneHOuKynApHOCTL  NPSAMbIX,  NPAMON  1”
NMOCKOCTK, NnockocTen. PelueHne npuknagHbix
3agav

MpakTnyeckoe 3aHaTMe Ne 10.
TeopeMbl 0 Tpex nepneHaukynsapax
MpakTnyeckoe 3aHaTHMe Ne 11. Kcnonb3oBaHue
napannensHOCTW, NepneHanKynapHOCTU NPAMbIX
n NIIOCKOCTEN B npodeccnoHanbHon
OedatenbHOCTU

KoHTponbHasa paboTa Ha Temy «PelueHne 3agau.
[MpsiMble 1 NNOCKOCTU B NPOCTPAHCTBEY

lMpumeHeHue

2-5

Pasgen 3.
KoopaunHaTbl n
BEKTOPbI

OK-01, OK-03, OK-
04, OK-07, MK 1.1,
MNnK1.6, NK2.6, Y-
1,Y-7,Y-14, ¥-19,
3-7,3-9, 3-11, 3-15

MpakTnyeckoe 3aHATME Ne 12. OcHOBHblE 3agauu,
paccmaTpuBaeMble B NPSIMOYTOSTbHOM
(mexkapToBOW) cUCTEME KOOPAVHAT B MPOCTPaHCTBE
MNpaktnyeckoe 3aHatne Ne 13. BbluncneHue
CKaNnsipHOro Npov3BeAeHUs1 BEKTOPOB

2-5
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AnemeHTbI y4ebHOM
ANCUNNIINHLI
(paspensl/ Tembl)

MpoBepsieMble
pe3ynbTaTthbl
obyyeHus
OK, MNK, 3,Y

3apnaHua ans oueHKu

Bugbl
OLIeHKMN

MpakTnyeckoe 3aHaATMe Ne 14. HaxoxageHue yrna
MeXay BeKTopamm

MNpaktnyeckoe 3aHsaTMe Ne 15. Vcnonb3oBaHue
BEKTOPOB MNPV pelleHnn mMatemMaTUyeckux U
NpvKnagHbIX 3a4ad

KoHTponbHasi  pabota  «Pewenve  3apau.
KoopaunHatbl 1 BEKTOPbI»

CamocTtosTensHasn pabota Ne 4. PewnTb 3agaymn
Ha HaxoXOeHWe CKanspHOro npou3BeaeHus
BEKTOPOB

Pasnen 4. OcHoBbl
TPUTOHOMETPUMN.
TpuroHomeTpuyeckmne

dyHKUMN

OK-02, OK-03, OK-
04, OK-05, ¥-15, 3-
10, 3-14

MNpakTnyeckoe 3aHATNEe Ne 16. PagmnaHHbii meToa
N3MepeHns yrnoBs BpaLLEeHUs 1 CBA3b C
rpagycHon Mepon

MNpaktnyeckoe 3aHatne Ne 17. [MpumeHeHne
OCHOBHOIO TPUrOHOMETPUYECKOTO TOXAECTBA.
MNpaktnyeckoe 3aHatne Ne 18. [MpumeHeHne
dopmynbl NPUBMAEHUSA

Mpaktnyeckoe 3aHatTme Ne 19. [MpumeHeHune
opmMyrnbl NONTOBMHHOIO Yria

Mpaktuyeckoe 3aHaTMe Ne 20. [MpumeHeHune
POpMynbl CAIOXKEHUA U YOBOEHUSA

MpakTuyeckoe 3aHatve Ne21. [lpumeHeHune
dopmynbl yABOEHUSA

MpakTnyeckoe 3aHsaTME Ne22. NpeobpasoBaHus
NPOCTENLLNX TPUFOHOMETPUYECKUX BblpaXKeHUN
MpakTuyeckoe 3aHsaTMe Ne23. NpeobpaszoBaHus
NPOCTENLLNX TPUFOHOMETPUYECKUX BblpaXXeHUN
MpakTuyeckoe 3aHATME No 24. OyHKUMM, KX
csowicTBa. Cnocobbl 3agaHus yHKUMN
Mpaktnyeckoe 3aHaTMe Ne 25. Cxatne u
pacTtshkeHne rpadmkoB  TPUrOHOMETPUYECKMX
dyHKUMI

MpakTuyeckoe 3aHsaTue Ne 26. NpeobpasoBaHue
rpacmKoB TPUrOHOMETPUYECKUX ADYHKLNIA
MpakTnueckoe 3aHaATMe Ne 27. O6paTtHble
TpuUroHomeTpuyeckue yHkuuun. MIx ceomnctea u
rpacoukm

MNpaktnyeckoe 3aHATME Ne 28. PelweHne
NPOCTENLLNX TPUTOHOMETPUYECKNX YpaBHEHUI
Mpaktuyeckoe 3aHATME Ne 29. PeweHue
NPOCTENLLNX TPUTOHOMETPUYECKNX YPaBHEHUI
MNpaktnyeckoe 3aHATMEe Ne 30. PeweHne
NPOCTENLLNX TPUFOHOMETPUYECKUX HEPABEHCTB
MNpaktnyeckoe 3aHATME Ne 31. PeweHne
NPOCTENLLNX TPUFOHOMETPUYECKUX HEPABEHCTB
KoHTponbHas paboTta Ha Temy
«MpeobpasoBaHne TPUrOHOMETPUYECKMX
BblpaxxeHUn. PelleHne TpPUrOHOMETPUYECKUX
YpaBHEHUA U HepaBeHCTB B TOM 4ucne ¢
NCNONb30BaHNEM CBONCTB (PYHKLMINY.
CamoctosiTenbHast pabota Ne6. Bbibop Tembl
nHauBMayanbHoro npoekta. [lpoekTupoBaHue

CTPYKTYpbI WHAVBMAYaNbHOIoO npoekra.
CocrtaBneHuve nnaHa paboTbl Hag
nHanenayanbHbIM MPOEKTOM

CamocTosTenbHas paboTta Ne7.
dopmynumpoBaHue uenu n 3ajauu

nHOnBMAOyanbHOro npoekTa. lMonck MCTOYHMKOB

2-5
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AnemeHTbI y4ebHOM
OUCUMUMIIUHDbI
(paspensl/ Tembl)

MpoBepsieMble
pe3ynbTaTthbl
obyyeHus
OK, MNK, 3,Y

3apnaHua ans oueHKu

Bugbl
OLIeHKMN

MHdopmMauMm B  COOTBETCTBMM C  TEMOM
WHAMBUAOYANbHOrO NPOeKTa

CamoctosiTenbHaa pabota Ne8. BbinonHeHue
NpaKkTUYecKon YacTn NHAMBMUAYANbHOIO NpoeKTa
CamocTositenbHaa pabota Ne9. OdopmneHue
oT4YyeTa MHOUBMAYaNbHOIO NpoeKTa
CamocTositensHaa pabota Ne 5. CocraButb
npeseHtaunto no Teme: «CUHYC, KOCUHYC,
TaHreHC W KOTaHreHc Yncrnay

Pasgen 5.
KomnnekcHble Ynucna

OK-01, OK-02, OK-
03, OK-04, OK-05,
OK-06, OK-07, ¥-20

MNpakTnyeckoe 3aHATME Ne 32. BbinonHeHue
OEeNCTBMIA Had, KOMMNIIEKCHBIMU Yncnamm
CamoctositenbHas pabota Ne 10. BbINOnHWTb
OEeNCTBUS Hag KOMMNIIEKCHBIMW YUCamm

2-5

Paspen 6.
MponssogHas
dyHKUMN, ee
npuMeHeHne

OK-01,0K-02, OK-03,
OK-04, OK-05, OK-
06, OK-07, MK 1.1,
MNK1.6, NK 2.6, y-2,

Y-20,
3-3, 3-16

MNpaktnyeckoe 3aHATMe Ne 33. Yucnosasa
nocrneaoBaTenbHOCTb, cnocobbl ee 3aaaHug,
BbIYMCIIEHUS YNEHOB NocnegoBaTenbHOCTU
MNpakTnyeckoe 3aHatne Ne 34. Bobluncnenue
npegena nocrneaoBaTenibHOCTU

Mpaktnyeckoe 3aHaTne Ne 35. Bblumcnenue
NPOM3BOOHON CYMMbI, pa3HOCTH

Mpaktnyeckoe 3aHaTne Ne 36. BblumcneHue
NpOM3BOAHON NPOM3BEAEHWNS], YHACTHOIO
MpakTuyeckoe 3aHaTue Ne 37. BblumcneHve no
npasunam gnddepeHuMpoBaHus

MNpakTnyeckoe 3aHsaTMe Ne 38. Bbluncnenue
NPON3BOAHON TPUIOHOMETPUYECKOWN PYHKL MM
MNpakTnyeckoe 3aHsaTMe Ne 39. Bblumncnenue
NPOV3BOAHON CIOXHON hYHKLUNN

Mpaktnyeckoe 3aHsaTMe Ne 40. [MpousBogHas.
leomeTpuyecknn 1 PU3NYECKUAN  CMbICH
npon3BogHoON

MpakTuueckoe 3aHATME Ne 41. dusmyeckui
CMbICIT NPOW3BOAHON B MPOdeCcCHMoHanbHbIX
3agavax.

MpakTuueckoe 3aHaTve Ne 42. VccnepoBaHue
YHKUUKN 1 NOCTPOEHUS ee rpadumka ¢ NOMOLLLIO
npon3BogHoO N

MNpakTnyeckoe 3aHATME Ne 43. [MpumeHeHune
NPOM3BOAHON K UCCrefoBaHWM0 (PYHKLMI
MNpakTnyeckoe 3aHaTMe Ne 44. HaxoxaeHue
ONTUMAanbHOro  pesynbtata C  MOMOLbIO
NPOM3BOLHON B NPaKTUYECKUX 3agadax
KontponbHass  pabota  «PeweHue
[MpousBogHas yHKUUK, ee NPpUMEHEHMe»
CamoctositenbHaa pabota Ne 11. CocTaBuTb
KOHCNEeKT no Teme: «Yucnosas
nocrneaoBaTenbHOCTbY

CamocTtosaTensHas pabota Ne 12. CocraBuTb
npeseHTauuio no teme: «llocrnegoBaTenbHOCTU
BOKPYT Hac»

CamocTtosaTtensHas pabota Ne 13. CocraBuTb
npeseHTauuto no teme: «lMpounssogHasi»
CamoctositensHasa paborta Ne 14. [NogrotoBuTb
pedepaT no teme «[llpousBogHas B Hayke U
TEXHUKEY

3agad.

2-5

33




AnemeHTbI y4ebHOM
ANCUNNIINHLI
(paspensl/ Tembl)

MpoBepsieMble
pe3ynbTaThbl
obyyeHus
OK, MNK, 3,Y

3apnaHua ans oueHKu

Bugbl
OLIeHKMN

Paspgen 7.
MHororpaHHMKM U
Tena BpalleHus

OK-01, OK-02, OK-
03, OK-04, OK-
05,0K-06, OK-07, MK
1.1, 1K 1.6, MK 2.6,
Y-8, ¥-9, ¥-10, 3-8,
3-12

MpakTuyeckoe 3aHsaTME Ne 45. PelweHne 3agad
no teme: «lapannenenuneg», «Kyo»
Mpaktnyeckoe 3aHATME Ne 46. HaxoxgeHue
MOJIHOM 1 OOKOBOW MOBEPXHOCTU NPU3MbI
Mpaktnyeckoe 3aHaTME Ne 47. HaxoxgeHue
nonHom n 6OKOBOV NOBEPXHOCTU NMpaMUAbl
Mpaktnyeckoe 3aHaTMe Ne 48. CummeTtpusa B
npodeccnoHanbHON OeATENbHOCTH
MpakTtnyeckoe 3aHATHE Ne 49. PelwieHne 3agad
Ha HaxoXaeHne 3NEeMEHTOB LunuHapa
MpakTtnyeckoe 3aHATMEe Ne 50. PewleHne 3apav
Ha HaxoXOeHne 3NIEMEHTOB KOHYyCa
MNpakTnyeckoe 3aHaTMe Ne 51. PeweHne 3agad
Ha HaxoXOEeHNe INIEMEHTOB YCEYEHHOIo KOHYyca
MpakTnyeckoe 3aHaTMe Ne 52. PelueHne 3agad
no teme: «lWap n cchepa»

[Mpaktnyeckoe 3aHATME Ne 53. BbluucrneHue
06BbEMOB 1 NAoLWanen Kpyribix Ten
KoHTponbHass  pabota  «PeweHune
MHororpaHHuKKM 1 Tena BpaLleHns»
CamoctosaTenbHas pabota Ne 15. Cospgatb
MOZAesSlb MHOrorpaHHuKa

CamoctosiTenbHas pabota Ne 16. M3roToBuTb
MoZenb napannenenuneaa, kyéa n nupamuapl
CamoctosiTenbHass pabota Ne 17. Cosgatb
MOZAeSb YCEeYEHHOW Npamuabl
CamocTosiTenbHas pabota Ne 18. MN3roToBuTb
MOZeSb YCEeYEHHOW npamuibl

3afau.

2-5

Pasgen 8.
MepBoobpasHasi
dyHKUUK, ee
npuMeHeHne

OK-01, OK-02,
OKO003, OK-04, OK-
05, OK-06, OK-07 MK
1.1,1K 1.6, MK 2.6,
3-3

MNpaktnyeckoe 3aHaTne Ne 54. BbluucneHue
nepBoobpasHbIX

MNpakTnyeckoe 3aHATME N 55.
HeorpeaeneHHoro WHTerpana.
npuknagHbIX 3agad

MNpakTnyeckoe 3aHATME N 56.
onpegeneHHoro WHTerpana.
npuKnagHbIX 3agad

MNpakTnyeckoe 3aHaTME Ne 57. BbluucneHue
nnoLiaan KpMBONUHENHOW Tpaneyun ¢ NOMOLLLIO
onpegeneHHoro WHTerpana. PeweHune
npuknagHbIX 3agad

MNpakTnyeckoe 3aHaTne Ne 58. PeweHne 3apau
Ha nNpUMeHeHWe uHTerpana Ansa BblYUCHEHUS
dom3myeckux Benu4mH 1 nnowanemn

KoHTponbHas paboTta «lMepBoobpasHas
dyHKUNN. Mpasuna HaxoXaeHus
nepBoobpasHbIX. Ee npumeHeHne»

Bbluncnenue
PeweHnne

Bbluncnenue
PeweHnne

Paspen 9. CteneHun n
kopHu. CTeneHHas

dyHKUNS

OK-01, OK-02, OK-
03, OK-04, OK-05,
OK-07,

Y-3, ¥-11,¥-12, Y-
13, ¥-16, ¥-17, ¥-21-
27, 3-1, 3-2, 34, 3-
13, 3-14,

MpakTnyeckoe 3aHsaTue Ne 59. NpeobpasoBaHue
BbIpaXXeHUN C KOPHAMU N-ON CTeneHu
MNpaktnyeckoe 3aHaTMEe Ne 60.
nppaumoHanbHbIX YypaBHEHUN
MNpaktnyeckoe 3aHATME Ne 61.
uppaLmoHanbHbIX HEpaBEHCTB
KoHTponbHaa pabota «CteneHm u
CreneHHas yHKUMa»

Peluenne

Peluenne

KOPHMU.

2-5
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AnemeHTbI y4ebHOM

MpoBepsieMble

3apnaHua ans oueHKu

Bugbl

OUNCLUNIIUHBI pe3ynbTaTthbl OLeHKM
(paspensbl/ TeMbl) obyyeHus
OK, K, 3, Y
Paspen 10. OK-01, OK-02, OK- MpakTnyeckoe 3aHsTMEe Ne 62. PelweHne
lMokasaTenbHas 03, OK-04, OK-05, nokasaTtesbHbIX YpaBHEHWI
dyHKUNS OK-07, ¥-3, ¥-11, Y- | lNpaktnyeckoe 3aHATME Ne 63. PelweHne
12, ¥Y-13, ¥Y-16, Y-17, | nokasaTesfibHbIX HEpaBEeHCTB o5
3-1, 3-2, 3-4, 3-13, MNpakTnyeckoe 3anaTne Ne 64. PewmeHne cuctem
3-14 rnokasaTenbHbIX YypaBHEHUN
KoHTponbHass paboTta «PeweHne 3agad.
[MokasaTenbHas yHKUNS»
Paspen 11. OK-01, OK-02, MNpakTtnyeckoe 3aHATME Ne 65. Bblumcnenue wn
Jlorapudpmsl. OK-03, OK-04, CpaBHeHMe norapupmos
Jlorapudpmuyeckas OK-05, OK-07 MK Mpaktuueckoe 3aHATME Ne 66. BbluncneHue
dyHKUNS 1.1, 1K 1.6, MK 2.6, | norapudmos. CeowcTBa norapnucgpmos
Y-3, ¥-11, ¥Y-12, Y- MNpaktnyeckoe 3aHatme Ne 67. PelweHne
13, Y-16, ¥Y-17, 3-1, | norapudmmnyecKknx ypaBHEHUN
3-2, 3-4, 3-13, 3-14 | MNpaktndyeckoe 3aHaTMEe Ne 68. PelweHne o5
norapnmMmM4eckux HepaBeHCTB
MNpaktnyeckoe 3aHaTMe Ne 69. [lpumeHeHue
norapudma. Jlorapudpmnyeckas cnupanb B
npupoge. [Ee wmatematuuyeckme  cBoOWCTBa
KoHTponbHas  pabota  «Jlorapudpmunyeckas
DYHKLMSA. PeweHne NpOCTEeNLLNX
norapndMmM4ecknx ypaBHeHUN»
Paspen 12. OK-01, OK-02, Mpaktuyeckoe 3aHsTMe Ne 70. Onepauumn c
MHoxecTBa. OK-03, OK-04, MHOXecTBaMu. PelueHne npuknagHbix 3agay
OnemMeHTbl Teopum OK-05, OK-07 MK MpakTuyeckas pabota Ne 71. 'padbl. Cnocobbl o5
rpachos 1.1,MK 1.6, MK 2.6 | 3agaHusa rpacoB. CTeneHn BepLUNH.
KoHTponbHasi pabota  «PeweHne  3apgaud.
MHoxecTtBa. 'padbl 1 X NpUMEHEHNEY
Paspgen 13. OnemeHThbl OK-02, OK-03, OK- MNpaktnyeckoe 3aHATME Ne 72. PeuweHune
KOMOUHATOPUKN, 05,MK 1.1,MK 1.6, | koMOMHaTOPHbIX 3aaad. lNepecTaHoOBKM
cratuctuku n teopum | MK 2.6, Y-4, ¥Y-5, ¥-6, | Npaktnyeckoe 3aHsatTme Ne 73. PeweHue
BEpPOATHOCTEN 3-5, 3-6, 3-17 KOMOMHaTOpPHbIX 3agay. PasvelyeHns
MNpaktnyeckoe 3aHATME Ne 74. PeuweHune
KOMBUHATOpPHbIX 3aga4y. CodeTaHus
MNpakTnyeckoe 3aHatne Ne 75. PeweHne 3apad
Ha CroXxeHue BepOoATHOCTEN 2-5
MpakTnyeckoe 3aHsaTMe Ne 76. PeleHne 3apad
Ha YMHOXEHNe BEPOATHOCTEN
MNpakTnyeckoe 3aHaTMe Ne 77. BepoATHOCTL B
npodeccuoHanbHbIX 3agadax
MpakTuyeckoe 3aHATME Ne 78. BbibopouHas wu
reHepanbHas COBOKYMHOCTb
MpakTuyeckoe 3aHaTME Ne 79. CocrtaBrneHue
Tabnuy 1 gnarpaMm Ha npakTuke
Pasgen 14. OK-01, OK-02, OK- MNpakTnyeckoe 3aHATHe Ne 80. PaBHOCUNBHOCTb
YpaBHeHus 1 03, OK-04, OK-05, ypaBHEHUN
HepaBeHCTBa OK-06, OK-07 MK MNpakTnyeckoe 3aHATHE Ne 81. PaBHOCUNBHOCTb
1.1, 1K 1.6, MK 2.6, | ypaBHeHUN
Y-12, 3-10 MNpakTnyeckoe 3aHATHE Ne 82. PaBHOCUNBHOCTb
CUCTEM YpPaBHEHWM
MpakTnyeckoe 3aHATHME Ne 83. PaBHOCUNBHOCTb 2-5

cucrtemMm ypaBHeHVIVI

MNpaktnyeckoe 3aHAaTME Ne 84. PeuweHune
YPaBHEHUA UM HepaBEHCTB  rpacmyeckum
MEeToA0M

MNpaktnyeckoe 3aHaTMEe Ne 85. PackpbiTue

MoZyns no onpeaeneHnio
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AnemeHTbI y4ebHOM
OUCUMUMIIUHDbI
(paspensl/ Tembl)

MpoBepsieMble
pe3ynbTaTthbl
obyyeHus
OK, MNK, 3,Y

3apnaHua ans oueHKu

Bugbl
OLIeHKMN

MNpaktnyeckoe 3aHATME Ne 86. PeweHune
YPaBHEHUI C MoAyNnem

MNpaktnyeckoe 3aHATME Ne 87. PeuweHune
HepaBeHCTB C MoAynem

MNpaktnyeckoe 3aHaTMe Ne 88. PeuweHune
TEKCTOBbIX 3agav npodgeccnoHanbHoro
coepxaHus
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