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1. IACIOPT PABOYE# ITPOTPAMMBI OBILIEOBPA3OBATEJLHOM
JUCHUILIAHBI

«MaTemMaTHKa»
1.1. O6a1acTh NpUMeHEHUS] IPOTrPaAMMbI

HporpaMMa y‘IC6HOI‘O nmpeamMcTa «Martematuka SIBISIETCS 4YaCThbIO OCHOBHOM

npodeccruonansHOi 00pa3zoBaTeabHON mporpaMMbl B cooTBeTcTBHH ¢ PI'OC 110
npodeccun CITO: 20.01.01 TToxxapHbIii.

1.2. Mecro aMCUMIVIMHBI B CTPYKType OCHOBHOH MpPO(ecCHOHANBHOI
00pa3oBaTeIbHOI MPOrPAMMBI

VY4eOHbIN mpeaMeT SBISETCS NPeIMETOM 00I1e00pa3oBaTENbHOTO y4eOHOTO
[IUKJIa B COOTBETCTBHH C €CTECTBEHHOHAYUHBIM MpoduiieM MpodhecCHoHATbHOTO
oOpa3zoBaHus.

VYuebnsbiil npeaMer oTHocUTCs K mpeameTHou obmactu ®I'OC COO (CIIO)
MaTeMaTvKa: airedpa, Hayajla MaTeMaTUYeCKOro aHajau3a, TeoMeTpusi oOIen u3
00s13aTeIbHBIX MPEAMETHBIX 00J1aCTE.

YpoBens ocBoeHus yuebHoro npeamera B cooretcTBrur ¢ ®I'OC COO (CIIO)
0a30BBIil.

Peanmzamnust comepkanusi ydeOHOTO TpeaMeTa MpeanojiaraeT CoOIoaeHHe
NPUHIIANIA CTPOTOM TPEEMCTBEHHOCTH IO OTHOLIECHUIO K COACPKAHMIO Kypca
MaTeMaTUKHU Ha CTYNIEHU OCHOBHOTO (CpeaHero) oo1ero oopa3soBaHus.

B 1O ke BpeMs y4eOHBIM MpenMeT MareMmaThka sl TpodecCHOHaTbHBIX
o0pa3oBaTeNbHBIX OPraHu3aluii 00Ja/1aeT CaMOCTOSITENILHOCTBIO U LIEIbHOCTHIO.

PaGouass  mporpamma  yueOHOTO  mpeaMeTa  MaTeMaTHKa  HUMEeT
MEXIPEIMETHYIO CBSI3b C 00IIe00pa30oBaTEeIbHBIMU YYCOHBIMU TMpPEIMETAMHU:
bu3uKoi, ”HPOPMATUKOU, XUMHUEH.

N3ydenne y4eOHOTO mpeaMeTa MaTeMaTHhKa 3aBepIiacTcs MPOMEKYTOUHOM
arTectaiueil B popme sk3ameHa B pamkax ocBoeHus [ITICC3 Ha 6aze 0CHOBHOTIO
oOmiero oOpa3oBaHusI.

1.3. Hean u 3agauM AUCUMILVIMHBI — TPeOOBAHHUSI K Pe3yJIbTATAM OCBOCHHUA
AUCHUIIIHHBI:

OcBoenue cojiepxkanus 001eo0pa3oBaTeILHON AUCIUTIIUHBI 00€CTICUBAET

JOCTUKCHHUC CTYACHTAMU CJIICAYIOIHUX PC3YJIbTATOB!:
3anonnaemcs coenacHo npumepHol npocpammbsl 06ueobpas08amenbHol OUCYUNIUHb

‘ OO61mue KOMIETeHIMH ‘ [InanupyeMble pe3ysbTaThl




Obuyue’ Jlucyunaunapuvie®
OK 01 Bvioupams cnocodwl - rOTOBHOCTb K  TpyAay, | BhaaeTb meTogamm
pewienus 3a0ay OCO3HaHue LEHHOCTU | AOKA3aTENbLCTB,

npogheccuoHanbHoll
0esamenbHOCMU NPUMEHUMENbHO
K pa3TUYHbIM KOHMEKCMam

MacTepcTBa, TpyLoN0OMeE;
- FOTOBHOCTb K QKTUBHOM

AeATeNbHOCTH
TEXHOJ/IOrMYecKom n
COLUMANbHON HamnpaB/EHHOCTH,
CnocobHOCTb  MHULIMMPOBATD,
NNaHMPOBATb n
CaMOCTOATENBHO BbINOIHATb
TaKylo AeATeNbHOCTb; - MHTepec
K pa3NnYHbIM coepam
npodeccnMoHanbHom
AEeATeNbHOCTH,
OsnageHune

YHUBEPCabHbIMU

y4e6HbIMU
no3HaBaTe/IbHbIMM
AencTBUaMN:
a) 6a3oBble nornyeckmne
aencrems:
- CaMOCTOSTENIbHO
dopmynmnposaTb n
aKTyanusmMpoBatb  npobnemy,
paccmaTpuBaTb ee
BCECTOPOHHE;
- yCTaHaB/AMBATb
CYLLECTBEHHbIA MNPU3HAK UK
OCHOBaHMA AN  CpPaBHeEHWUs,

Knaccuoumkaumm n o6obLeHns;

- onpeaensatb Lenu
OEeATeNIbHOCTH,
3a4aBaTb

napameTpbl U KpUTEPUM UX

DOCTUXKEHUS;

- BbIAABNATb

3aKOHOMEPHOCTH n

npoTuBopeYnn B

paccMaTpUBaEMbIX ABNEHUSAX;
- BHOCUTb KOPPEKTUBLI B
OEeATeNIbHOCTb, OLLEHMUBATb

anropuTMamm pelleHua
3a/lay; ymeHue
dopmynmpoBatb
onpeaeneHnsa, akcMombol 1
Teopembl,

NPUMEHATb UX, MPOBOANTb
[ OKa3aTesibHble
paccy»KAeHuA B xoae
peleHuna 3a4ay;

- YMeTb onepupoBaTb
NOHATUAMM: CTENEHDb
yucna, norapnom

yncna; ymeHue
BbINONHATb

BblUMC/IEHME

3HAYEHUI U
npeobpasoBaHuA
Bblpa*KEHUM CO
cTeneHAMM U
norapudmamu,
npeobpasoBaHuA
ApobHo-

paLMOHaNbHbIX
BblPa*KeHWM; - yMmeTb
onepupoBaTb
NOHATUAMM:
paLMOHaNbHble,
MppaLMOHabHble,
noKasaTesbHble,
CTeneHHble,
norapnemmyeckme,
TPUroHOMETpUYecKme
YPaBHEHWUA U HEPABEHCTBA,
NX CUCTEMbI; - YMETb
onepupoBaTb NOHATUAMM:
dYHKUMA, HenpepbliBHaA
dYHKUMA, NpoM3BOAHaA,
nepsoobpasHas,
onpeneneHHbln

! Vikasvisaromes nuunocmuvie u memanpeomemmusie pesyismamot uz ®IOC COO (& nociedneii pedaxyuu om
12.08.2022) 6 omenazonvhot popme, hopmupyemoie 06uieobpazo8amerbHOU OUCYUNTUHOU

2 Tucyunnunaphuvie (npedmenuble) pesyibmambl YKA3bl6aOmMcs 6 COOMEEMCmMEUU ¢ ux noamsim nepeurem 60 ®roC
COO om 12.08.20222 Ne 732 0nst 6a306020 ypogHsi usyuenus
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COOTBETCTBME pe3y/1bTaToOB
Lensam, OLueHNBaTb PUCKM
nocneacTBui AeATeNbHOCTH;

- pa3BMBaTb KpeaTuBHOE
MbIlWWAEHWE  MNPU  peLleHuun

U3HEHHbIX Npobaem

6) 6a3oBble nccnegoBaTeNbCKUE
AencTems:

- BNAAETb HaBblKamu
y4yebHo-nccnenoBaTeNnbCkon U
NPOEKTHOWM OEeATeNbHOCTH,
HaBblKamu paspelleHua
npobnem;

- BbIABNATb
CneacTBeHHble CBA3MN n
aKTyanM3MpoBaTb 3agauvy,
BblABMIaTb rmnoresy ee
peleHua, Haxo4UTb apryMeHTbI
ANA  [0Kas3aTesNbCTBa  CBOMX
YTBEPXKAEHUN, 3a4aBaTb
napameTpbl n KpuTepuu
peleHuns;

- aHanM3MpoBaTb
No/sly4YeHHble B XoA4e pelleHus
3a4a4u pe3ynbTaThl,
KPUTUYECKM  OUEHMBaATb  MX
[OCTOBEPHOCTD,
NPOrHO3MpoBaTb WU3MEHEHWe B
HOBbIX YC/I0BUAX;

NMPUYNHHO-

-- YMETb NEepPeHOCUTb 3HAHUSA B
NO3HaBaTe/IbHYO U
NpaKTMYeckyto obnactu
XU3HeAeATeNbHOCTY;

- YyMeTb  WHTEerpuMpoBaTb
3HAHWUA U3 PasHbIX NPeAMETHbIX
obnacrein;

- BblABUraTb HOBble UAEW,
npeanarartb OpUruHaAbHble
noaxoApl U peleHus;

M cnocobHOCTb KX
MCNoab30BaHMA B
no3HaBaTe/IbHOM N COLMANbHOMN
NpaKkTuKe

WHTerpan; ymeTb HAXo0aUTb
npoun3BogHble
3NeMeHTapPHbIX GYHKUMM,
MCNONb3yA CNPABOYHbIE
MaTepuasbl; nccneaosaTthb B
NPOCTENLINX CAYYAAX
bYHKLUMM Ha MOHOTOHHOCTb,
HaxoAuTb Hanbonblne
HaMMeHbLUME 3HAYEHUA
bYHKUMI; CTPOUTL rpadmKm
MHOTO4Y/IEHOB

C NCNONb30BaHMEM
annapaTta MmaTemaTU4ecKkoro
aHanu3a;

NPUMEHATb NPOU3BOLHYIO
npw peleHnn 33434 Ha
OBUXKEHUE;

peLlaTb NPAKTUKO-
OpPMEHTUPOBaHHbIE 3a4a4M
Ha Hambonbwwne un
HaMMeHbLUMe 3HaYeHUA, Ha
HaxoXAeHWe nyTu,
CKOPOCTU U YCKOPEHMUSA;

- YMeTb OnepupoBaTb
NMOHATUAMM: PALMOHANbHAA
bYyHKUMA, NOKa3aTenbHan
byHKUMA, cTeneHHan
$yHKUWA,
norapnemmnyeckas
$yHKLUWA,
TPUroOHOMEeTpUYecKme
byHKUMK, 0bpaTHble
bYHKUMN; YMEHUE CTPOUTD
rpaduKM U3yYeHHbIX
bYHKUMIA, MCNoNb30BaTh
rpaduKm Npu U3yveHnn
npoLEeccoB U
3aBMCMMOCTEN, NpU
peleHun 3aa4 U3 Apyrux
y4ebHbIX NpeameToB U
3a/1a4 U3 PeasNibHOM XKU3HU;
BblparkaTb popmynamm
3aBUCUMOCTU MEXKAY
BE/IMYMHAMMU; - YMETD
pelwaTb TEKCTOBblE

3a[a4M pasHbIx TMMNOB (B
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TOM YMC/Ee HAa NPOLLEHTHI,
[0/ N 4acTK, Ha
ABUXKeHne, paborTy,
CTOMMOCTb

TOBApPOB W YCAYT, HANIOTW,
337,341 n3 obnactu
ynpaBAeHUA NNYHBIMU U
cemenHbIMM GUHAHCAMK);
COCTaBNATb BblpaXKeHUs,
YyPaBHEHMUS,

HepaBEHCTBA U UX CUCTEMDbI
Mo yC/I0BMIO 33434M,
nccnenoBaTb NOJy4eHHOE
pelleHne 1 oLeHNBaTb
npaBaonoao6HOCTb
pe3ynbTaTos;

- yMeTb onepupoBaTb
NOHATUAMM: cpesHee
apudmeTmyeckoe,
MeaMaHa, Hanbonbliee
HaMMeHbLllee 3HaYeHus,
pa3max, Aucnepcums,
CTaHAaApPTHOE OTKNOHEeHMe
4YncnoBsoro Habopa; ymeTb
N3BNEKaTb,
WHTEpPNpPeTUpoBaTh
nHpopmaumto,
npeacTaB/ieHHYo B
Tabanuax, Ha aAnarpammax,
rpaduKax, oTparkaroLlyto
CBOWCTBA peanbHbIX
NPOLLECCOB U ABJIEHU;
npeacTaBAATb
MHPOPMALMIO C MOMOLLLBIO
Tabauu 1 guarpamm;
nccnenosaTb
CTaTUCTUYECKMNE aHHble, B
TOM 4Ymncne C NPUMEHEHNEM
rpadmyecKkmx MeTo4oB 1
9NEKTPOHHbIX CPEeACTB;
yMeTb onepmupoBaTb
NOHATUAMM: CNYYaMHbIN
OnbIT M CyYanHoe
cobbITne, BEPOATHOCTb
Cny4YaiiHoro cobbiTus;
YMEHME BbIYNCNATb




BEPOATHOCTb C
Ncnosb3oBaHWEM
rpadmyecKkmMx MeTon0B;
NPUMeHATb Gopmy bl
CNOXEHUA U YMHOXKEHUA
BEPOATHOCTEN,
KOMBWHaTopHble GaKTbl U
bopmynbl Npu peLeHnm
3a/ia4; OLEeHMUBaTb
BEPOATHOCTU peanbHbIX
CcObBbITUI; 3HAKOMCTBO CO
CNy4aliHbIMN BENNYNHAMMU;
yMeHMe NpMBOAUTb
npuMmepbl NPOABAEHUSA
3aKoHa 6onbwnx Yncen B
NPUPOAHbLIX U
06LLEeCTBEHHDbIX ABNEHUSAX;

- yMeTb ONepmUpoBaThb
NOHATUAMM: TOUKA, NPAMas,
NNOCKOCTb, MPOCTPAHCTBO,
ABYrpPaHHbINM yron,
CKpelmBatowmecs npamble,
napannenbHOCTb U
nepneHanKyNApHOCTb
NPAMbIX M NNOCKOCTEMN, Yron
MeXAy NPSAMbIMU, Yron
MeXay NPAMOon u
NIOCKOCTbIO, YFONl MeXAyY
NNIOCKOCTAMM, PACCTOAHUE
OT TOYKM A0 NAOCKOCTH,
paccToaHMe MexXay
NPAMbIMW, PaccToAHNE
MeXKAy NAOCKOCTAMMK;
YMEHWe UCNob30BaTb NPU
peLeHnmn 3aa4 U3y4eHHble
$aKTbl U TeEOPEMbI
NAAHUMETPUN; YMEHUNE
OL,eHMBATb pa3mepbl
06BEKTOB OKpY»KatoLLero
MWpa;

- ymeTb OnepupoBaTb
NOHATUAMM: MHOTOTPAHHMUK,
ceyeHne MHOTOrpaHHUKa,
Kyb, napannenenuneg,
npusma, nupamuaa, ¢urypa
M NOBEPXHOCTb BPaLLEHMA,
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UUAMHAP, KOHYC, Wwap,
coepa, ceveHuna durypol
BpaLLEHMA, NJIOCKOCTD,
Kacatolancs coepbil,
UMAMHAPA, KOHYCa,
naoLWab NOBEPXHOCTH
nMpamuabl, NPU3Mbl,
KOHYyCa, ULMANHAPA,
naowaab chepbl, 06bem
Ky6a, NpAMOYronbHoro
napannenenunesa,
nMpammabl, NPU3mbl,
UMAMHAPA, KOHYCa, Wapa;
ymeHue n3obpaxatb
MHOTFOFPaHHUKM U
NOBEPXHOCTU BPALLEHMUA, UX
CeYEHUA OT PYKM, €
MOMOLLbHO YEPTEKHbIX
NHCTPYMEHTOB U
3NEeKTPOHHbIX CPEeACTB;
YMeHMe pacno3HaBaTb
CUMMETPUIO B
NPOCTPAHCTBE; YyMEHME
pacno3HaBaTb NpaBuU/bHble
MHOTFOFPaHHUKM;

- yMeTb ONepmnpoBaTb
NOHATUAMM: ABUKEHME B
NPOCTPaHCTBE, NOAOOHbIE
durypbl B NPOCTPAHCTBE;
MCMNONb30BaTb OTHOLEHNE
naowanei NnoBepxHocTen u
06bemoB Nogob6HbIX uUryp
NpW peleHnn 3a4a4; yMeTb
BbIYMCAATb FEOMETPUYECKNE
BE/IMYMHbI (ANnHa, yron,
naowaab, 06bem, naowanb
NOBEPXHOCTH), UCNONb3YA
n3y4yeHHble GopMybl 1
MeToapl;

- yMeTb ONepupoBaTb
NOHATUAMM:
NPAMOYro/ibHasa cuctema
KOOpPAMHAT, KOOPAMHATDI
TOYKM, BEKTOP, KOOPAMHATbI
BEKTOpPA, CKanApHoe
npousseaeHue, yron




MeXKAy BEKTOPaMMK, CyMMa
BEKTOPOB, NpoOM3BEAEHMNE
BEKTOPA Ha Yncno;
HaxoAWTb C MOMOLLbIO
N3y4yeHHbIX popmyn
KOOpPAMHATbI CEPEeUHDI
OTpe3Ka, paccToaHne
MeXAy ABYMA TOYKaMu;

- yMeTb BblIbUpaThb
noAaxoAnlumnii U3y4eHHbIN
MeTOoA ANA pelleHns
3a4a4M, pacno3HaBaTb
MaTemaTmyeckue GpaKTbl u
MaTemaTMyeckme moaenu B
NPUPOAHbLIX U
06LLEeCTBEHHDbIX ABNEHUAX, B
NCKYCCTBE; YMeHMe
NPUBOAUTbL NPUMEPDI
MaTeMaTUYECKUX OTKPbLITUN
POCCUIMNCKOM M MUPOBOA
MaTeMaTUYECKOM HAYKMU.

- yMeTb ONepmnpoBaTb
NOHATUAMM: ONpeaeneHune,
aKcMoma, Teopema,
CNeAcTBMeE, CBOMCTBO,
NPU3HaK, AOKA3aTENbCTBO,
PaBHOCU/IbHbIE
GOpPMYNINPOBKMK; YyMEHUE
dopmynmnposatb obpaTHOe
N NPOTMBOMNONOXKHOE
yTBEPKAEHUE, NPUBOANUTD
npumepsbl 1
KOHTPNpUMeEpbI,
MCMONb30BaTb METOZ,
MaTeMaTMYECKOMN
WNHAOYKLUWUW; NPOBOAUTb
[OKa3aTe ibHble
pPacCyXAeHNA NP peLleHnm
3a/ia4, OUEHNBaTb
NNOTUYECKYHO NPaBUAbHOCTb
paccyKaeHUI;

yMeTb OnepupoBaTb
MOHATUAMMU: MHOXKECTBO,
NOAMHOECTBO, onepauunm
HaZ MHOXeCTBaMU; yMeHune
Mcnosb3oBaTb




TEOPETUKOMHOXKECTBEHHbIN
annapart gnsa onuMcaHua
peanbHbIX NPOLLECCOB U
ABNEHUI NPU peLleHnmn
33434, B TOM yncne 3
APYrmx yyebHbIx
npegmeToB; YyMeTb
onepupoBaTb NOHATUAMM:
rpad, cBA3HbIN rpagd,
Aepeso, UnKA, rpad Ha
NAOCKOCTU; YyMeHue
334aBaTb M ONUCbIBATb
rpadbl pasiNYHbIMUK
cnocobamu; Ucrnonb3osaTb
rpadbl NpU peweHnmn 3aaay;
- ymeTb cBO60AHO
onepupoBaTb NOHATUAMM:
coyeTaHue, NepecTaHOBKa,
YMCNO COYETAHUM, YNCNO
nepecTaHoOBOK; BUHOM
HbloTOHa; ymeHune
NPUMEHATb
KOMBMHATOPHbIe GaKTbl U
paccyXAeHuns oNA peleHnn
3ajav;

-yMeTb ONepupoBaTb
NOHATUAMM: HaTypasibHOe
4yncno, Lenoe Yncno,
OCTaTOK MO MOAYHO,
paLMOHaNIbHOE YNCNO,
MppPaLNOHaIbHOE Y1CNO,
MHOYEeCTBa HaTypa/bHbIX,
LeNbiX, PaLNMOHANbHbIX,
AENCTBUTENbHbIX YMCen;
YMEHMEe UCNoNb30BaTb
NPWU3HAKKW OeNUMOCTH,
HauMeHbLIMIK 0B
AeNnTeNb U HaMMeHbLLee
obuee KpaTHOE, aIFOPUTM
EBkNMAa npu pelieHmm
33,a4; 3HAKOMCTBO C
pPa3NMYHbIMMK
NO3ULMOHHbIMM CUCTEMAMM
CcYnCNeHus;

- ymeTb cBo60AHO
onepupoBaTb NOHATUAMM:
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cTeneHb C LUesbiM
nokasaTenem, KOpeHb
HaTypa/ibHOM CTENeHMU,
CTeneHb € PaLMOHa/IbHbIM
nokasaTenem, CTeneHb ¢
AEeNCTBUTENbHbBIM
(BelLecTBeHHbIM)
nokasatenem, norapnom
4ymncna, CUHYC, KOCUHYC U
TaHreHC NPOM3BO/IbHOIO
yncna;

YMeTb OnepmupoBaTb
NOHATUAMM: TOXKAECTBO,
TOXAECTBEHHOE
npeobpasoBaHue,
YypaBHEHWe, HepPaBEHCTBO,
CUCTEMA YPaBHEHWNI U
HepaBeHCTB,
PaBHOCUNbHOCTb
YPaBHEHWI, HEPABEHCTB U
CUCTEM, PAaLLMOHANbHDbIE,
MppaunoOHanbHble,
nokasaTe/ibHble,
CTeneHHble,
norapuédmmyeckue,
TPUroHOMEeTpUYecKme
YPaBHEHWSA, HEPABEHCTBA U
CUCTEMbI; YMEHME peLlaTb
YPaBHEHWSA, HEPABEHCTBA U
CUCTEMbI C MOMOLLLbIO
Pa3/INYHbIX NPUEMOB;
peLaTb ypaBHEHMA,
HepaBEHCTBa U CUCTEMbI C
napameTpom; NPUMEHATb
YPaBHEHUS, HEPABEHCTBA,
NX CUCTEMbI ANA peLleHnn
MaTemMaTUYeCKUX 3a4a4 U
3334 U3 PasINYHbIX
obnacrtei HayKn n
peanbHOM }KU3HWU; YMETb
cBobogHO onepumpoBaTb
NOHATUAMM: FPaduK
bYyHKLMK, 0bpaTHasA
dYHKUMA, Komno3nyma
OYHKUMIA, NMHENHaA
dYHKUMA, KBagpaTUYHas
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bYHKLMA, cTeneHHanA
bYHKLMA C Lenvim
nokasaTenem,
TPUrOHOMETPUYECKMe
byHKLMK, 0bpaTHble
TPUTOHOMETPUYECKNE
dYHKUMK, NOKa3aTeNnbHas
norapudmmyeckan
bYHKUNKN; yMEeHUe CTPOUTb
rpadukm GyHKUMM,
BbINONHATD
npeobpa3oBaHua rpapuKos
bYHKLMIA; ymeHne
NCNo/1b30BaTb rpadmKm
OYHKUMI Ans U3yyveHuns
NPOLLEeCCcoB U
3aBUCUMOCTEN NpwU
peLeHnmn 3aa4 U3 4pyrux
y4ebHbIX NpeameToB U 13
peasibHOM }KU3HMU;
Bblpa*kaTb popmynamm
33aBMCMMOCTUN MeXay
BE/IMYNHAMMU;

ymeHue csobogHo
onepupoBaTb MOHATUAMM:
4YeTHOCTb PYHKLMMY,
NepUoANYHOCTb QYHKLUN,
OrpaHNYEHHOCTb PYHKLMMY,
MOHOTOHHOCTb GYHKLMW,
KCTPpeMyM PYHKLUMW,
Hambonbluee n
HaMMeHbLlUlee 3HaYeHuA
GYHKLMM Ha NPOMEIKYTKE;
yMeHWe NpoBOAUTb
nccnepoBaHne GyHKUNNK;
YMEeHMe UCNnob30BaTb
CBOICTBA U rpadmKu
OYHKUMI ons pelenunn
YPaBHEHUI, HEPABEHCTB U
3a/ia4y c napameTpamu;
n3obparkaTb Ha
KOOPAMHATHOM NJIOCKOCTH
MHOeCTBa peLleHum
YPaBHEHWI, HEPABEHCTB U
NX CUCTEM;
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- ymeTb cBo60aHO
onepupoBaTb NOHATUAMM:
nocnenoBaTeNlbHOCTb,
apudmeTnyecKkas
nporpeccus,
reomeTpuyeckas
nporpeccua, 6ecKoOHeYHO
ybbiBatoLLan
reomeTpuyeckas
nporpeccus; ymeHue
3afaBaTtb
nocnenoBaTeIbHOCTH, B
TOM YuMcne C MOMOLLbIO
PEKYPPEHTHbIX popmy;
yMeTb ONepmupoBaTb
NOHATUAMM:
HenpepbIBHOCTb QYHKLMH,
acMMNTOTbI rpaduKa
bYyHKUMK, nepBas u BTopan
npounsBogHas GyHKUUMK,
reomeTpUYecKmn n
dn3MYECKnIA cmbich
NPOW3BOAHOM,
nepsoobpasHas,
onpeaeneHHbIn MHTerpan;
YMEHWE HaxoaunTb
acMMNTOTbI rpadmKa
OYHKUMUK; YyMeEHUE
BbIYMCAATb NPOM3BOAHDIE
CYMMbl, NpOM3BEAEHUA,
YaCTHOrO M KOMNO3ULUMUK
bYHKLMNA, HaXo4NTb
ypaBHeHMWe KacaTeNbHOM K
rpaduky GyHKLUKN; yMmeHNE
MCcnonb3oBaTb
NPOU3BOAHYIO ANA
nccnenoBaHma GyHKLNMA,
ANA HAaXOXAeHUA
Hauy4ylwero pewweHua B
NPUKNAAHbIX, B TOM Yncie
COUMaANbHO-
3KOHOMMUYECKMUX U
dun3nyeckmnx 3agayax, anna
onpeaeneHnsa CKopocTu un
YCKOPEHUSA; HaXoaAnTb
naowaamn n obvemsl duryp
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C NOMOLLbIO UHTErpana;
NPUBOAUTbL NMPUMEPDI
MaTeMaTMyecKoro
MOZENNPOBAHUA C
NOMOLLbIO
anddpepeHLnanbHbIX
YPaBHEHWI;

- yMeTb ONepupoBaTb
NOHATUAMM: KOMMNIEKCHOE
4YMCNO, CONpPANKEHHbIE
KOMMNEKCHbIE Yncna,
MOAY/1b U ApPryMeHT
KOMMIEKCHOTO YMcna,
dopma 3anucu
KOMMJIEKCHbIX Yncen
(reomeTpuyecKas,
TPUTOHOMETPUYECKAA U
anrebpaunyeckas); ymeTb
npou3BoAUTb
apudmeTryecKme aencTeusa
C KOMNIEKCHBbIMW YNCNAMMU;
NPUBOAMUTbL NPUMEPbI
NCNoab30BaHMA
KOMMNAEKCHbIX Yncen;

- ymeTb cBO60AHO
onepupoBaTb NOHATUAMM:
cpeaHee
apudmeTnyecKoe,
MeaunaHa, Hanbonbliee
HaMMeHbLlLee 3HaYeHus,
pa3max, Aucnepcums,
CTAaHOAPTHOE OTK/IOHEHME
ANA ONUCAHMA YNCNOBBIX
AAHHbIX; YMeHUe
nccneposaTtb
CTaTUCTMYECKMNE AaHHbIE, B
TOM YMCNe C NPUMEHEHNEM
rpaduyecKkmx MeToaoB U
3NEKTPOHHbIX CPEACTB;
rpaduyeckm nccnenosaTtb
coBMecCTHble HabatoaeHUA ¢
NMOMOLLbIO AMarpamm
paccemBaHMA U IMHENHOM
perpeccuu;

YMeTb HaxoauTb
BEPOATHOCTU COBbITUI C
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NCcnosb3oBaHNEM
rpaduyecKkmx MeToLoB;
NPUMEHATb JNA peLleHunA
3aga4 GopMy/ibl CNOXKEHUA
N YMHOXEHUS
BEPOATHOCTEN, popmyny
NOJIHOM BEPOATHOCTY,
dopmyny bBepHynnn,
KOMBWHaTopHble GaKTbl U
dopmyibl; oLeHNBATD
BEPOATHOCTWN peanbHbIX
cobbITUIN; yMeHMe
onepupoBaTb NOHATUAMM:
CNy4YaiiHas BEMYNHA,
pacnpeaenenune
BEPOATHOCTEN,
MaTeMaTUyecKkoe
OXWAaHWe, aucnepcma n
CTAaHOAPTHOE OTK/IOHEHME
C/lY4aNHOW BENNYUHBI,
bYHKLMM pacnpegeneHuns u
NAOTHOCTU PaBHOMEPHOTO,
NOKa3aTe/IbHOro m
HOPMa/IbHOTO
pacnpeaeneHuni; ymenume
MCNoNb30BaTb CBOMCTBA
N3YYEHHbIX pacnpeseneHni
ANA pelleHns 3agay;
3HAKOMCTBO C MOHATUAMM:
3aKOH H6onbLnx Yncen,
MeTOo/bl BbIODOPOYHbIX
nccnegoBaHUn; yMmeHue
nNpPUBOAMUTbL NPUMEpPbI
NPoABNEHWNA 3aKOHA
60NblWNX YMcen B
NPUPOAHbLIX U
06LLEeCTBEHHDbIX ABNEHUAX; -
ymeTb cBobogHO
onepupoBaTb NOHATUAMM:
TOYKa, NPAMAnA, NNOCKOCTb,
NPOCTPaAHCTBO, OTPE30K,
Ny4, NJOCKWUI yron,
ABYTPaHHbIM yron,
TPEexrpaHHbIN yron,
nepeceKarolLmecs,
napannenbHbie u
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CKpeLlmBatowmecs npamble,
napannenbHoOCTb U
nepneHaNKyNAPHOCTb
NPAMbIX U MJIOCKOCTEN, Yron
MeXKAyY NPAMbIMW, Yron
MeXay NPAMON U
NNIOCKOCTbIO, YFONl MeXAy
NNIOCKOCTAMMU; YMEHNE
MCNoNb30BaTb NpU
peleHnmn 3a4a4 N3y4yeHHble
$aKTbl U TeEOPEMbI
NAAHUMETPUUN; YMEHNE
OLLeHMBATb Pa3mMepbl
06BHEKTOB B OKpYrKatOLLEM
MWpe; yMeHne
onepupoBaTb NOHATUAMM:
MHOFOFPaHHUK, ceYeHne
MHOTFOFPaHHUKA,
NpaBuAbHbIN
MHOTOrpaHHUK, NPMU3Ma,
nupammga, durypa u
NOBEPXHOCTb BPaLLEHMS,
UMAMHAP, KOHYC, Wwap,
cdepa, pasBepTKa
NOBEPXHOCTU, CEYEHUA
KOHYyCa U UMANHAPA,
napannenbHble 0CK NN
OCHOBAHMWIO, CEYEHME LWAPa,
NNIOCKOCTb, KacatoLancs
chepbl, ULMANHAPA, KOHYCA;
YMEHMeE CTPOUTb CeYeHme
MHOTOrpaHHWUKa,
n3obparkaTb
MHOTFOFPaHHUKM, GUrypbl 1
NMOBEPXHOCTU BPALLEHUA, UX
CeYeHun, B TOM Ymcne ¢
MOMOLLbHO 3/IEKTPOHHbIX
CpeacTs; ymeHue
NPUMEHATb CBOMCTBA
reomeTpuyeckux epuryp,
CaMOCTOATE/IbHO
dopmynmpoBaTtb
onpeaeneHnsa n3yvyaemblx
¢buryp, BblgBUraTb rMNoTE3bI
O CBOMCTBAX M NpM3HaKax
reoMeTpU4ecknx euryp,
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060CcHOBbIBATb MU
onposepraTb UX; ymeHue
NpPoOBOAUTb KnaccuduKkaumio
duryp no pasanyHbIMm
NPW3HaKam, BbINONHATb
Heobxoaumble
AONO/IHUTENbHbIE
NOCTPOEeHUs;

- ymeTb cBO60AHO
onepupoBaTb NOHATUAMM:
naowaab durypbl, obbem
burypeol, BeIMYKHA yrAa,
paccToAHMeE OT TOYKM A0
NAOCKOCTH, pacCcToAHNE
MeXAy NPAMbIMMU,
paccTosiHMe MeXay
NNIOCKOCTAMM, NAOWALb
codepsbl, nnowaab
NOBEPXHOCTU NUPaAMUABI,
NPW3Mbl, KOHYCa,
UMaAnHApa, obbem Kyba,
NPAMOYrO/IbHOTO
napannenenunesa,
nMpammabl, NPU3mbl,
UMANHAPA, KOHYCA, Wapa;
YMEHWE HaxoaunTb
OTHoWeHne 06bemos
NoAob6HbIX GUryp; - yMeTb
cBob0AHO onepupoBaTb
NOHATUAMM: ABUNKEHUE,
napannenbHbl NepeHoc,
CMMMETPMA Ha NIOCKOCTU U
B NPOCTPAHCTBE, MOBOPOT,
npeobpasoBaHue nogobus,
noAobHble durypbl;
yMeHWe pacno3HaBaTb
paBHble U NOA06HbIe
durypbl, B TOM Ymcne B
npupoae, UCKYCCTBE,
apXUTEKType; yMmeHune
ncnonb3oBaTb
reomeTpuyeckue
OTHOLWEHWA, HAXOAUTb
reomeTpuyeckue
BE/IMYUHDI (A/IMHA, yron,
naowaab, 06bem) npu
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peleHnmn 3aaad n3 Apyrmx
y4ebHbIX NpeameToB U U3
peasibHOM }KU3HMU;

- ymeTb cBo60aHO
onepupoBaTb NOHATUAMM:
NPAMOYro/ibHaA cucTema
KOOPAMHAT, BEKTOP,
KOOPAMHATbI TOUKM,
KOOPAMHATbl BEKTOPA,
CyMMa BEKTOPOB,
npounsBeaeHne BEKTOPaA Ha
4YMCNO, Pa3NoKeHNe
BEKTOpa no 6asucy,
CKanapHoe npousseaeHue,
BEKTOPHOE NPOn3BEAEHME,
YrON Mexay BEKTOpamu;
YMEHME UCNO0Nb30BaTb
BEKTOPHbIN U
KOOPAMHATHbIN MeTo4 ANA
peLleHnA reoMeTpruYecKnx
3a4aud v 33434 gpyrux
y4eb6HbIX NpeaMeTOB;
onepupoBaTb NOHATUAMM:
maTpuua 2x2 n 3x3,
onpeaennTenb MaTpuupl,
reOMETPUYECKMI CMbICA
onpeaenvTens; ymeTb
MOAENNPOBaTb peasibHble
CUTYaUMK Ha A3blKe
MaTeMaTMKK; COCTABNATb
Bblpa*KeHWs, ypaBHEHMA,
HepaBEHCTBa U UX CUCTEMDbI
no yC/I0BMIO 3343a4M,
nccnenoBaTb NOCTPOEHHbIE
MOZAENN C UCMONb30BAHNEM
annaparta anrebpbl,
WMHTEPNPEeTUPOBATbL
NOJIyYEHHbI pe3ynbTaT;
CTPOUTb MaTeMATUYECKME
MOZENN C MOMOLLbIO
reoMeTpPUYECKUX MOHATUI U
BE/INYMH, peLaTb
CBA3AHHbIE C HUMM
NnpaKTUYeCKne 3agauu;
COCTaB/ATb BEPOATHOCTHYHO
MoAeNb U
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WMHTEPNPEeTMPOBaTb
NOJIyYEHHbI pe3ynbTaT;
peLaTtb NpUKNaaHbIe
3a/laum cpeacTBamm
MaTeMaTUYeCKOoro aHaansa,
B TOM Yncne
COUMANbHOIKOHOMMYECKOTO
1 U3nYECKOro xapakTepa;
- ymeHue BblbMpaTb
noaxXoAAaWMnI MeToA ANna
peleHns 3a4auu;
NOHMMAHME 3HAYMMOCTH
MaTeMaTUKKN B U3y4eHUmn
NPUPOAHbIX U
06LLeCTBEHHbIX NPOLLECCOB
N ABNEHWUN; YMEHUNE
pacrno3HaBaTb NPOsABAEHME
3aKOHOB MATEMATUKM B
NCKyCCTBE, YMEHUe
NPUBOAUTbL NPUMEPbI
MaTeMaTUYECKUX OTKPbITUI
POCCUIMNCKOM M MUPOBOA
MaTeMaTMYECKOM HAYKM

OK 02 Ncnonb3osaTb
COBpPEMEHHbIe CPeACcTBA NOUCKA,
aHa/n3a 1 MHTepnpeTauum
nHdopmauymm, n
MHPOPMALMOHHbIE TEXHONOTUN
ANA BbINONHEHMA 33434
NpPodeccMoHaNbHOM
AeATeNbHOCTH

B 06/1aCTV LEHHOCTU Hay4YHOrOo

No3HaHuA:
-cpopMMpPOBaAHHOCTb
MWPOBO33PEHMS,
COOTBETCTBYHOLLETO
COBPEMEHHOMY YPOBHIO
Pa3BUTUA HAYKKN U
0bLLECTBEHHOM NPAKTUKY,
OCHOBAHHOIO Ha Auanore
Ky/bTyp, CNOCOH6CTBYHOLLETO
OCO3HaHUIo

CBOEero mecTa B
NONINKY/IbTYPHOM MUPE;

- COBEpPLUEHCTBOBAHME
A3bIKOBOM U
KYNbTypbl KaK
B3aMMOAENCTBUA MeXAY
NOAbMU M NO3HAHUA MUPA;

OCO3HaHWe LEeHHOCTM Hay4YHOoM

AeATENbHOCTU, FOTOBHOCTb
OCYLLECTBAATb NPOEKTHYIO U
nccnenoBaTesbCkyo

ymnTaTENbCKOM
cpencrea

- yMeTb OnepupoBaTtb
NOHATUAMMU: PaLMOHaNbHanA

bYHKUMA,  noKasaTenbHasA
bYHKLMA, cTeneHHas
yHKUMS,
norapnemmyeckas
yHKUMS,
TPUrOHOMETPUYECKMe
dYHKUMK, obpatHble
bYHKLMN; yMeHUe CTPOUTb
rpadpukm N3y4eHHbIX
bYHKUMN, NCNoNb30BaTb
rpadukM  Npu  U3yYeHUu
npoueccos n
3aBUCUMOCTER, npu

peWeHnn 3agay U3 Apyrux
y4yebHbIX npeameToB WU
3a4a4 U3 peanbHOM’ XKU3HY;
BblpaxaTb popmynamm
3aBUCUMOCTU MEXKAY
BEIMYMHAMMY;
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AEeATeNbHOCTb MHANBUAYANbHO
n B rpynne.
OsnageHune
YHUBEPCANbHbIMM
y4ebHbIMUK
NO3HaBaTEe/IbHbIMU
AencTenamu: B) paborta ¢
nHbopmaumein:
- BNAfETb HaBbIKamMu
nonyyeHma wuHbopmauum un3
MCTOYHMKOB  pPasHbIX TUMOB,
CaMOCTOATE/IbHO OCYLLECTBAATb
MOWCK, aHanus,
CUCTEMATM3ALNIO Z
WHTepnpeTaumo  MHGOPMaLUK
pa3nuyHbIX BMAOB W  dopm
npeacTaBieHus;
- CO034aBaTb  TEKCTbl B
pa3nunyHbIX GopmaTax Cc y4yeTom

HasHayeHua uHboOpMaLUN U
LueneBson ayautopuu, Bbibupasn
ONTUMaIbHYHO dopmy
npeacTaBneHus n
BM3yann3aumm;

- OouEeHMBaTb

[OCTOBEPHOCTb, /IETMTUMHOCTb
nHdopmaLummn, ee COOTBETCTBME
npaBoBbIM 7

3TMYECKMM HOPMaM;

MOpaJibHO-

- ncnonbL3oBatb CpeactBa

MHGOPMALMOHHbIX n
KOMMYHWKaLMOHHbIX
TEXHONOrUA B peleHnn

KOTHUTUBHbIX,
KOMMYHUKaTUBHbIX n
OpPraHM3auUMOHHbIX  33agay ¢
cobnroaeHnem TpeboBaHuM
3ProHOMMKM, TEXHUKM
6e3onacHocTH, TUrMeHbl,
pecypcocbeperkenus,

NPaBOBbIX U 3TUYECKUX HOPM,
HOpM nHGOpPMaLNOHHOM
6e3onacHocTy; BNageTb
HaBblKaMW pPacrno3HaBaHUA U
3aWunThbI NHPOpPMaL My,

YMeTb ONepupoBaTb NOHATUA
TOXKAecTBeHHoe npeobpaszos
ypaBHeHWe, HEPABEHCTBO, CH
YPaBHEHWUN N HEPABEHCTB, PJ
YPaBHEHWUI, HEPABEHCTB U CU
pauMoHa/bHble, UppaLMOHan
NMoKa3aTe/ibHble, CTENEHHbIE,
norapudmmyeckme, TPUroHOM
YPaBHEHUSA, HEPABEHCTBA U CH
peLaTb ypaBHEHMA, HepaBeH
NMOMOLLLbIO PA3/IUYHbIX NpUeM
YpaBHEHWsA, HEPaBEHCTBA U C|
napameTpom; NPUMeHATb ypJ
HepaBEeHCTBaA, UX CUCTEMbI AN
MaTeMaTUYECKUX 3334 1 334
pasanyHbIX obnactei HayKu
N PeaNibHOM }KU3HU;
- ymeTb cBobogHO
onepupoBaTb NOHATUAMM:
napannenbHbli NepeHoc,
cuMmeTpuA
Ha
NPOCTPaHCTBE, MOBOPOT, Npeq
nogobwus, nogobHble purypbl
pacno3HaBaTb paBHble U NOA(
TOM Yncne B NPUPOLE, UCKYC(]
aAPXMTEKTYpE; YMETb UCMO/b3
reomeTpuYecKme oTHOWEHUA
reomeTpuyecKkme BeMUnHbI (
naouwanb, o6bem) npm peLuex
ApYyrvx y4yebHbIx NnpegmeTos
KU3HU
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nHOOpPMaLMOHHOM
6e30nMacHOCTN NNYHOCTU

OK 03 MnaHuposatb n
peann3oBbiBaTb COGCTBEHHOE
npodeccnoHanbHoe n
JIMMHOCTHOE pas3BuTUeE,
npeanpUHUMaTENbCKYHO
AeATeNbHOCTb B
npodeccnoHanbHom chepe,
MCNONb30BaTb 3HAHWA MO
$OUHAHCOBOM rPAaMOTHOCTH B
Pa3/INYHbIX KU3HEHHbIX
CUTYaumax

B obnactn ayxoBHoO-
HPaBCTBEHHOrO BOCMUTAHUA: --
chopMUpPOBaAHHOCTb
HPaBCTBEHHOrO CO3HaHMA,
3TUYECKOro NoBeAEeHUs;

- CMocobHOCTb OLUEHUBATb
CcUTyauuo " NPUHUMATb
OCO3HaHHble peweHus,
OpUEeHTUpPYACb Ha

MOPa/IbHOHPABCTBEHHblE
HOPMbI U LLeHHOCTY;

- OCO3HaHue JIMYHOTO
BKNaAa B nocTpoeHue
ycTonumsoro byayuiero;
- OTBETCTBEHHOE
OTHOLLEeHue K
pogutenam  u(uam)  opyrum
YyNleHamM  CemMbW,  CO34aHUI0
CEMbW Ha OCHOBE OCO3HAHHOro
NPUHATUA LEHHOCTEN cemMenHOoM
M3HM B COOTBETCTBUM C
TPaANLMAMM HAPOL OB

Poccuu;

cCBOUM

OBnageHune
YHUBEpPCaibHbIMU
perynsTuBHbIMMU
nencTBnammn:
a) camoopraHusaums:
- CaMOCTOATE/IbHO
OCYLLECTBNATb NO3HABATE/IbHYIO
AeATeNbHOCTb, BbIABNATb
npobsiembl, CTaBUTb "
dbopmynnposatb cobCTBEHHbIE
3agaun B o0bpasoBaTeNbHOM
AEATENbHOCTM U KU3HEHHbIX
CUTyaumsx;
- CaMOCTOATE/IbHO
peweHns
yyeTom

COCTaBAATb
npobsiembl C

NMEIOLLIMXCA PECYpPCoB,
COBCTBEHHbIX BO3MOXKHOCTEN U

nnaH

npeanoYTeHUN;

- ymeTb onepupoBaTb
NOHATUAMM:
pauMOHaNbHble,
nppaunoHanbHble,
NnoKasaTe/ibHble,
CTeneHHble,
norapuédmmyeckue,
TPUroHOMEeTpUYecKme
YPaBHEHUA U HepaBeHCTBa,
NX CUCTEMbI;

- ymeTb onepupoBaTb
MOHATUAMMU: MHOTOTPaAHHMUK,
CeYEHMEe  MHOTOrpaHHuKa,
Kyb, napannenenunen,
npusma, nupamunaa, urypa
M MOBEPXHOCTb BPaLLEHUS,

UMAWHAP,  KOHyC,  wap,
cdepa, cedyeHua  purypol
BpaLLEeHMA, NNIOCKOCTb,
Kacatow,ancs cdepbl,
UMANHAPA, KOHYCa,
naowaab NOBEPXHOCTH
nMpammapl, NPU3Mbil,
KOHYCa, UMAMHAPA,
niowaab coepbl, obbem
Kyba, NPAMOYrOJIbHOTO
napannenenunesa,

nMpamugbl, npu3mbl,
UMAWHAPA, KOHyca, Lwapa;
ymeHune nsobpaxaTb
MHOFOFPaHHUKM 7

NOBEPXHOCTU BpaLLEHMA, UX

CeYeHUs  OT  pPyKKW, ¢
MOMOLLbIO YyepTEKHbIX
NHCTPYMEHTOB n
3/1EKTPOHHbIX CPeAcTs;
ymMeTb pacno3HaBaTb
CUMMETPUIO B
NPOCTPAHCTBE; yMeTb
pacrno3HaBaTb MpPaBWU/bHble
MHOTOTPaHHUKKN; - YMEeTb
onepupoBaTb  MNOHATUAMM:
NPAMOYro/ibHaa  cucTema
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- AaBaTb OUEHKY HOBbIM
CUTyaumnam;
cnocobcTBoBaTh
$GOpPMMPOBAHUIO U NPOABAEHNIO
LUMPOKOM 3pyANLMM B PasHbIX
obnacTax 3HaHWI, MOCTOAHHO
NoBbILWATL CBOM
obpaszoBaTe/ibHbIN U
KY/bTYPHbI YPOBEHD;
6) CAMOKOHTPOb:
MCNoab30BaTb NPUEMbI
pednekcnn ans oueHKu
CUTyauuu, Bbibopa BepHOro
pelweHus;
- YMETb OLLEHMBATb PUCKM
M CBOEBPEMEHHO NPUHUMATb
PELUEHMA MO UX CHUXKEHWUIO;
B) SMOLMOHA/bHbIN

WHTENNEKT,

npeanonaratoLLnii
chopMUPOBAHHOCTb:
BHYTPEHHEN MoTUBaLUK,
BK/IOYAIOLLLEN CTPEMNIEHME K
AOCTUMKEHUIO LLENIN U yCnexy,
ONTUMM3M, MHULMATUBHOCTb,
yMeHue aelncTBoBaTb, Ucxoaa
N3 CBOMX BO3MOXKHOCTEN;
- 3MMNaTMK, BKAOYAKOLLEN

cnocobHocTb NOHUMATb
3MOUMOHaNbHOe cocToaHue
APYTMX, Y4YUTbIBAaTb €ro npu

OCYLLECTB/IEHUM
KOMMYHMKaLMK, cnocobHOCTb K
COYYBCTBMIO U CONEPEKMBAHUIO;
COUMA/bHbIX HAaBbIKOB,
BK/THOYAIOLLLNX
CNocobHOCTbBBLICTPANBATD
OTHOLLEHMA C APYTUMU
noabmun, 3a6otutbes,
NPOABNATL UHTEPEC U
paspeLlatb KOHPAUKTbI

KOOpAMHAT,  KOoOpAMHaTbI
TOYKM, BEKTOP, KOOPAMHATI
BEKTOpA, CKanapHoe
npousBeneHue, yron mexay
BEKTOpaMu, cymma
BEKTOPOB, MNpOM3BEAEHME
BEKTOpa Ha yncno;
HaxoAuTb C  MOMOLLbIO
N3YUYEeHHbIX dopmyn
KOOpAWHaTbI cepeauHbl
oTpeskKa, paccTosHue

meXxagy AsymAa TO4YKamMm

OK 04 3¢ PpekTnBHO
B3aMmogeicTeoBaTb U paboTaTb
B KO/I/IEKTUBE U KOMaHAe

FTOTOBHOCTb K CaMoOpa3BnUTuto,
CaMOCTOATENNIbHOCTUN U
camoonpegeneHuto,

- YyMeTb ONepupoBaThb n
CNYYaMHbIM ONbIT U CIy4alHO
cobbiTne, BEPOATHOCTb CAyYa
cobbITUA; yMeTb BbIYMCAATD
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-OBNaZieHMe HaBblKamMu y4ebHo-
nccnenoBaTeNbCKoM,
NPOEKTHOM U couManbHOM
AeATeNbHOCTY;

OBnageHne yHUBepCcaabHbIMM
KOMMYHUKaTUBHbIMM
AeNCTBUAMMN:

6) coBmecTHan AeATeNbHOCTb:
- MOHMMaTb M UCNONb30BaTb
npemMmyLLecTBa KOMaHAHOM M
MHAMBMAYANbHOM PaboThI;

- NPUHMMATb uenm
COBMECTHO AeATeNbHOCTH,
OpraHuM30BbIBaTb 7

KOOpPAMHMPOBaTb AENCTBMA MO
ee [JOCTUMKEHMUIO: COCTaBAATb
nnaH AencTeuii, pacnpenenatb
PO C  YYETOM  MHEHWUN
YYaCTHUKOB obcyxaaTb
pe3ynbTaThbl COBMECTHOM
paboTbl; - KOOPAWHMPOBATbL U
BbINONHATL PaboTy B ycnoBMAX
peanbHOro, BUPTYaNbHOTO MU
KOMBWHUPOBAHHOTO
B3aMMOLENCTBUS;

- OCYLLECTBAATD
NoO3UTUBHOE  CTpaTernyeckoe
noseseHue B pPa3NIMYHbIX
CUTYaumsx, npoABAATbL
TBOPYECTBO W BOODOpaXkeHue,
6bITb MHULMATUBHBIM.
OBnageHne YyHMBEPCA/IbHbIMU
PerynaTMBHbIMMN AEUCTBUAMM:

r) npuHATHe ceba n gpyrmx
nogein:

- NPUHUMATb MOTMBbLI U

aprymeHTbl ApYyrux nogen npm
aHanuse pe3ynbTaToB
LeATeNbHOCTY;

- NpwW3HaBaTb CBOe MpPaBo
M nNpaBo Apyrux naen Ha
OLNBKY;

pa3BMBaTb CNOCOOHOCTb
NOHUMATb MUP C
No3nUMNAPYroro YenoBeKa

BEPOATHOCTb C UCMO/Ib30BAHU
rpadpuyecKkmx MeToLoB; NPUM
bOopPMY bl CNOXKEHUA U
YMHO€EHMA BEPOATHO
bakTbl U popmynbl Npu pelwe
3a[a4; OUuEHNBaTb BEPOATHO(]
peanbHbIX COObITUN; 3HAKOM(
CNYy4alHbIMKN BENYNHAMMU; Y]
NpPUBOAMUTL NPUMEPbLI NPOAB/I
3aKoHa bonbwnx yncen B
NPUPOAHbLIX U
06LLLEeCTBEHHDbIX ABNEHUAX;
ymeTb cB060AHO
onepupoBaTb NOHATUAMM:
cTeneHb C LeNbiM
paLMOHaNbHbIM
noKasaTesiem, CTeneHb €
AEeNCTBUTENbHBIM
(BeLecTBeHHbIM)
nokasarenem, norapuom
4ymncna, CUHYC, KOCUHYC U
TaHreHC NPOM3BO/IbHOIO
yncna;

- yMeTb
onepupoBaTb
rpadpmk dyHKUMKM, obpaTHan
byHKUMA, KOMMo3uums
bYHKUNIA, NINHelHan
byHKLMA, KBaZpaTU4Han
$yHKUMA,
dYyHKUMA o
rnokasaTenem,
TPUTOHOMETPUYECKME
bYHKUNMY, obpaTHble
TPUTOHOMETPUYECKME
bYHKUMK, NoKasaTeNbHaA U
norapnommyecKkas
$yHKUMY;
rpaduKm
BbINO/NHATb
npeobpasoBaHuA rpadmKos
GyHKUMI;

- YMeTb MCNO/1b30BaTb

cBoboaHo
NOHATUAMM:

cTeneHHas
Lenbim

yMeTb CTpPOUTb
GyHKUMA,

rpadmkn  PyHKUMA  ana
M3yYeHUs  MPOLLEeCccCoB MU
3aBMCUMOCTEN npu
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pelweHnn 3ada4y 13 Apyrux
yyebHbIX npeameToB U U3

peanbHoM KU3BHU;
BblpaXKaTb dopmynamu
3aBMCMMOCTH MeXay
BEMYNHAMM;

- cBobogHo
onepupoBaTb MNOHATUAMM:
YeTHOCTb bYHKUMK,
nepmMoamny4HocTb  GyHKLUM,
OrpaHUYEeHHOCTb  GYHKLUM,
MOHOTOHHOCTb  QYHKLUMM,
3KCTPEMYM dYHKUMNY,
Hanbonblee n
HaumeHbllee 3HaYeHus

GYHKLMM Ha MpPOMEXKYTKe;
YMeTb NPOBOAMTb
nccnefoBaHue GyHKLMK;

YyMEeTb Mcnosb3oBaTb
CBOWCTBA 7 rpadpuKkm
OYHKUMIA  anAa  pelleHua
YPaBHEHWUM, HEpPaBEHCTB U
334a4 C MapameTpamu;
n3obparkaTb Ha
KOOPAMHATHOM  MAOCKOCTU
MHOecTBa peLeHni

YPaBHEHUI, HEPABEHCTB W
NX CUCTEM

OK 05 OcyuwectBnATb YCTHYIO U
NMUCbMEHHY0 KOMMYHWUKaLMIO
Ha rocyapCTBEHHOM f3blKe
Poccuiickoin Pepepaumm ¢
y4eTom ocobeHHocTel
COLMANbHOrO U KyNbTypPHOTO
KOHTEeKCTa

B obnactu acteTnyeckoro
BOCMUTAHMA:

- acTeTMYECKOoe
OTHOLWEHWE K MUPY,
3CTeTUKY 6bITa, HaAy4yHOro MU
TEXHUYECKOTO TBOPYECTBa,
cnopTa, TpyAa U 06LeCcTBEHHbIX
OTHOLLEHUN;

CNocobHOCTb BOCMPUHUMATD
pa3nnyHble BUAbI MCKYCCTBA,
TPaANLMM N TBOPYECTBO CBOETO
N APYrMX HApOA0B, OWYLLATb
3MOUMOHANbHOE BO34eNCTBME
MCKYCCTBA;

- ybexxaeHHOCTb B
3HAYMMOCTU ONA JINYHOCTU U
oblecTBa OTEYECTBEHHOTO U
MWPOBOTO NCKYCCTBA,

BK/1t0O4aA

- YMeTb onepupoBaTb
NOHATUAMMU: cpesHee
apupmeTryecKoe,
MeMaHa, Hanbonbluee u
HaMMeHbLLee 3HaYeHus,
pa3max, gucnepcus,
CTaHAAPTHOE OTKNOHEHMne
yncnosoro Habopa; ymeHue
N3BNEKaThb,
WHTepnpeTMpoBaTb
nHpopmaumto,
npeacTaBieHHYIo B
Tabnunuax, Ha AgMarpammax,
rpaduKax, oTparkaroLyto
CBOWMCTBA peasibHbIX
NpoLeccoB 1 ABNEHNUN;
npeacTaBaATb
MHPOPMaLMIO C MOMOLLBIO
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3THUYECKUX KY/IbTYPHbIX
Tpaanumi n HapogHoro
TBOPYECTBA;

- roTOBHOCTb K

CaMOBbIPAXKEHNIO B PasHbiX
BMAAX MCKYCCTBa, CTpeM/eHue
npoABAATb KayecTBa
TBOPYECKOM IMYHOCTH;
OBnageHue yHMBepCcanbHbIMM
KOMMYHMKaTUBHbIMM
AeNcTBMAMM: a) obuieHume:
- OCYyLLEeCTBAATb
KOMMYHMKaLMK BO BCex chepax
U3HK;
- pacno3HaBaTb
HeBepbasibHble cpeacTsa
06LWeHnA, NOHMMATb 3HaYeHne
COUMANbHbIX 3HAKOB,
pacno3HaBaTb  MPeAnoCbIIKK
KOHONUKTHBIX  CUTyauuin  u
CMArYaTb KOHOAUKTI;
- pa3BEPHYTO M JIOFUYHO
n3naraTb CBOK TOYKY 3PEHUA C

Tabnuuy n guarpamm;
nccneposaTb
CTAaTUCTUYECKME AaHHble, B
TOM YMCne ¢ NPUMEHEHNEM
rpadpuyeckmx MeToLoB U
3NEKTPOHHbIX CPEeACTB;

- YMeTb OnepupoBaTb
NOHATUAMM: TOYKa, NPsAMan,
NNOCKOCTb, NMPOCTPAHCTBO,
ABYrpaHHbIM yron,
CKpelmBatowmecs npamble,
napannesnbHoOCTb U
nepneHanKyNApHOCTb
NPAMbIX U NNOCKOCTEN,
Yron mexay npambiMu,
Yron mexay npamomn u
NAOCKOCTbIO, YTON MeXay
NNOCKOCTAMM, PAcCTOAHUE
OT TOYKM A0 NAOCKOCTH,
paccToaHMe mexay
NPAMbIMW, paccToAHUE
MeKAY NAOCKOCTAMMU;
YMeTb UCNONb30BaTb NpU

MCNoNb30BaHNEM A3bIKOBbIX | pelweHnn 3a4a4 U3yYeHHble
cpeacTs daKTbl M TeOpEMbI

NAAHUMETPUN; YMEHUE
OLLeHWBATb pasmepbl
06BbEKTOB OKpy:KatoLLero
Mmupa

OK 06 lMposasnatb - OCO3HaHue - yMmeTb OonepuposaTtb

rpa*k4aHCKoNaTPUOTUYECKYIO obyvatowmmuncsa NOHATUAMM:

No3uuUnIo, AeMOHCTPUPOBATb POCCUINCKOM NpPAMOYro/JibHasa cMctema

OCO3HAHHOE noBegeHMe Ha
OCHOBE TPAANLMOHHbIX
obLeyenoBeyeCckmx LLEHHOCTEN,
B TOM YMCNEe C y4ETOM
rapMoHM3aLUK
MEKHALMOHAbHbIX U
MEKPENUTMO3HbIX OTHOLLEHWU,
NPUMEHATb CTaHAAPTbI
aHTUKOPPYMLUUOHHOIO
noseAeHun

rpa*kAaHCKOM NOEHTUYHOCTY;
ueneHanpasaeHHOe pa3BUTHe
BHYTPEHHEeN No3nLMnN NTMYHOCTH
Ha OCHOBEe AYyXOBHO-
HPaABCTBEHHbIX LLEHHOCTEN
Hapogaos Poccuitckon
depepaumn, NCTOPUYECKUX U
HaLMOHANbHO-KYIbTYPHbIX
Tpagmumn, opmupoBaHue
CUCTEMbI 3HAYMMbIX LLEHHOCTHO-
CMbICNIOBbIX YCTAHOBOK,
AHTMKOPPYMNLMUOHHOrO
MWPOBO33pEHMSA,

KOOpPAMHAT, KOOPANHATDI
TOYKM, BEKTOP, KOOPAMHATbI
BEKTOpPa, CKanapHoe
npousseaeHue, yron

MeX Ay BEKTOPaMM, Cymma
BEKTOPOB, Npon3BeaeHMNe
BEKTOpPA Ha YnNCno;
Haxo4MTb C MOMOLLbIO
M3y4YeHHbIX dopmyn
KOOPAMHATbI CepeinHbI
OTpesKa, paccTofHne
MeXay ABYMA TOYKaMu;
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NpPaBOCO3HAHMUS,
3K0/10rMYEeCcKom
KY/IbTYpPbl, CNOCOBHOCTH

CTaBWUTb LLE/IU U CTPOUTb

YKM3HEHHbIe NNaHbl;

B yactu rpaxkaaHCcKoro

BOCNUTaHMUA:
- OCO3HaHue CBOMX
KOHCTUTYUMOHHbIX  NpaB U
obAsaHHOCTEN, yBaXKeHune
3aKOHa W npaBonopaaKa; -
npuHATUE TPaANLMOHHBIX
HaLMOHA/bHBbIX,
obleyenoBeYeckux

N'YMaHUCTUYECKUX U
AeMOKpaTnU4eCKnx ueH HOCTeM;

- FTOTOBHOCTb
NPOTUBOCTOATb naeonornun
IKCTpEMUN3IMA, HaAUMOHA/INU3Ma,

KceHopobun, OUCKPUMMHALUMK
Mo COLMaNbHbIM, PEZIMTNO3HBIM,
PacoBbIM, HaLLMOHAIbHbIM

npu3HaKam;
- rOTOBHOCTb BECTU
COBMECTHYIO AeATeNbHOCTb B
NHTepecax rpax4aHCcKoro
obliectBa,  y4yacTBoBaTb B
camoynpasieHumn B
obueobpasosaTesibHOM

OpraH13auunm n geTcKo-
IOHOLLIECKUX OpraHM3aumax; -
yMeHWe B3aMMoAeNCTBOBATb C
COLUMANBbHBIMU MHCTUTYTaMU B
COOTBETCTBUU C UX QYHKLUAMM
N Ha3HaYyeHneMm;

- roTOBHOCTb K
rYMaHUTAPHOM M BOJIOHTEPCKOM
AeATeNbHOCTY;
NaTPMOTUYECKOrO BOCMUTAHUA:
- cbopMUPOBAHHOCTb
poCCUCKOM rpaXkaaHCKom
MOEHTUYHOCTHN, MNaTPMOTU3MA,
yBaXK€HUA K CBOEMy Hapoay,
4yBCTBa OTBETCTBEHHOCTU
nepeg PoauwHon, ropaoctu 3a
CBOM Kpawn, cBoto PoauHy, cBom

-ymeTb BblbnpaTb
noaxoaaWmMn U3y4eHHbIn
MeTop4, ANA peLleHuns
3a/la4u, pacno3HaBaTb
MaTemaTnyeckmne GaKTbl 1
MaTeMaTMyeckme MoLenu B
NPUPOAHbLIX U
06LLECTBEHHbIX AB/IEHUAX, B
WCKYCCTBE; yMeHWe
NPUBOANUTb NPUMEPDI
MaTeMaTUYECKUX OTKPbITUN
POCCUMCKOMN N MUPOBOIA
MaTeMaTUUYECKOM HAYKM.

- YMeTb onepupoBaTb
NOHATUAMM: CyYaliHbIN
OnbIT U Cly4anHoe
cobbITWE, BEPOATHOCTb
CcNyyYamHoro cobbiTus;
YMeTb BblYUCNATD
BEPOATHOCTb C
MCNosb30BaHNEM
rpadryecKkmMx MeToa0B;
NPUMeHATb GopMy bl
CNOXEHUA U YMHOXKEHUA
BEPOATHOCTEN,
KOMBWHATOPHble PpaKTbl U
dopmynbl NpU peLLeHnm
3a/ia4; OLEHMUBATb
BEPOATHOCTU peanbHbIX
CcObbITUI; 3HAKOMCTBO CO
CNy4YaiiHbIMW BENNYNHAMMU;
yMeHMe NpMBOAUTb
npuMmepbl NPOABAEHUSA
3aKOHa 60/bLIMX Yncen B
NPUPOAHbIX U
061,ecTBEeHHbIX ABNEHMAX
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A3bIK U KYyNbTypy, MNPOLLIOE W
HacTosALlee
- MHOFOHALMOHA/IbHOrO
Hapoga Poccuu; CBOM Kpaw,
cBoto PoguHy, CBOM A3bIK M
KyNbTypY, npownoe n
HacToAlee
- MHOFOHALUMOHANbHOrO
Hapoga Poccmu; UeHHOCTHoe
OTHOLWlEeHne K
rocyAapCTBEHHbIM CUMBONAM,
NCTOPUYECKOMY U NMPUPOAHOMY
Hacneguio, namaTHUKam,
Tpaguumam Hapogos Poccum,
[ocTuxeHnam Poccum B HayKe,
WCKYCCTBE, CMOPTE, TEXHONOTUAX
N TPYyAE;
- naenHas ybexxaeHHoCTb,
rOTOBHOCTb K CNYKEHULO
nlawmTe OTteuecTBa,
OTBETCTBEHHOCTb 33 ero cyaboy;
OCBOEHHbIe 0by4atowmMmmncs
MeXnpeameTHbIe NOHATUA U
YHUBepcanbHble y4ebHble
aencrams
(perynsatusHble,
nosHaBaTe/bHbIE,
KOMMYHUKaTUBHbIE);

- CnocobHoCTb nx
MCNO/1b30BaHMA B
no3HaBaTe/IbHOM U coumanbHOM
NpakKkTUKe, rOTOBHOCTb K
caMocCTosITeENIbHOMY

NAaHNUPOBAHUIO "
OCYLLECTB/IEHUIO y4ebHo

AeATENbHOCTN,  OpraHW3auuu
y4yebHOro coTpyaHuyectsa ¢
nesarormyeckumm
PaboTHMKaMWN U CBEPCTHUKAMM,
K Y4aCTUIO B MOCTPOEHUM

- WMHOMBUAYANbHOWN
obpasoBaTe/ibHON TPaeKTopuUY;
- OB/N1aZleHMe HaBblKaMM y4yebHo-
nccneaoBaTeIbCKon,
MPOEKTHOM U  couuasibHOM
AeATeNbHOCTH
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OK 07 CopenctBoBaThb - He NPUHUMATL | - YMeTb ONepmnpoBaTb
COXPaHEHUIO OKpYrKatowem OencTBns, npuHocalme Bpes | NOHATUAMU: PYHKLUMUS,
cpeapl, pecypcocbeperxeHuto, OKpYyrKalolleln cpeae; HenpepbiBHAA QyHKLUS,
NPUMEHATb 3HAHUA 06 - ymeTb MpPOrHo3npoBaTb | Npou3BoAHan,
N3MEHEHUN KNMMATA, HebnaronpuaTHble nepsoobpasHasn,
NPUHLMNbI BeperKanBoro 3KO/IOTMYECKMe  NOCNeACTBUA | onpeaeneHHbI MHTerpan;
npou3BoACTBa, 3PPEKTUBHO npeanpUHUMaeMbIX YMeTb HaxoauTb
0encTBOBaTh B Ype3BblYaliHbIX OencTBin, NpeaoTBpaLLaTh Ux; npou3BoAHbIe
cUTYyaumax - pacwmpuTb OnbIT | 3nemeHTapHbIX GYHKLMIA,
AEeATeIbHOCTU  3KONIOTUYECKOW | Mcnob3ya CrpaBoYHble
HaNPaBNEHHOCTH; mMaTepuanbl; UccnesosaTb B
NPOCTENLINX CAyYanx
®YHKUMM Ha MOHOTOHHOCTb,
HaxoAuTb HanbonblLLne U
HaMMeHbLLME 3HAYeHus
GYHKLMI; CTPOUTL rpadmKm
MHOFOYNIEHOB C
MCNONb30BaHWEM annapaTa
MaTeEMaATMYECKOro aHanu3a;
NPMMEHATb NPON3BOAHYIO
npu pelleHnmn 3agay Ha
ABUXKeHUe; pelaTb
NnpakTUKo-
OpPUEHTUPOBaHHbIE 3a4a4M
Ha HambonbLme U
[Ipodeccuonansubie YMenus 3HaHus
KOMITETEHIINH °
yCTPaHATb HeucnpasHOCTM | 06opyaoBaHUE U NPUCNocobieHus,
K 1.9 Bsmonssrs noxapHoro 060pyAoBaHUA U | MPUMEHAEMbIE NPU TEXHUUYECKOM
paboThl 1O TPHEMKE | ,ycrpymenHTa ¢ MCMONb30BaHMEM | OBCAYKMBAHUM U PEMOHTE NOaPHOTO
(mepenaye),conepKanHIO | o660y n08aHMA 1 | 06opyA0BaHMA M MHCTPYMEHTa

B UCIIPAaBHOM COCTOSIHUM
" TEXHHUYCCKOMY
00CITy’)KUBAaHUIO CPEJICTB
WH/IMBUTyalIbHOU
3alIHUThI OpraHoB
AbIXaHUA U 3pCHUA.

npucnocobaeHnit, NPUMeHAEMBbIX
ONA X PEMOHTa;

- JUYHOCTHBIC PC3YJIbTAThI

(Oeckpunmopwi)

JIM4HOCTHEIE PE3YyIbTATHI

peannsanuu NporpaMmMbl BOCIIMTAHUSA

3 Vikasviearomes 6 coomeememeuu ¢ @IOC CIO peanusyemoti npogheccuu/cneyuanvhocmu;
4 Mpueodsmes K0Obl IUMHOCMHBIX Pe3YIbMamos Pearusayuil npoSpamMmbl 60CRUMAHUS U C YUEMOM 0COOEHHOCmel
npogheccuu/cneyuanrvrocmu 8 coomgeememsuu ¢ Ipunoocenuem 3 I100IT
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DopMyJIHMPOBKA IECKPUIITOPA

JIP

Oco3Hamui ce0s rpakIaHMHOM W 3allIMTHUKOM BEJIMKOM CTPaHbI

JP 1

['oTOBBIN UCTIONB30BATH CBOM JIMYHBIN U TPO()ECCHOHATLHBIN MOTSHIIAAM JIJIS 3AIUTHI
HaIlMOHAJIBHBIX HHTEpecOB Poccun

JP2

JIeMOHCTpUPYIOLIHI TPUBEPKEHHOCTD K POAHOM KYJIbTYpPE, HCTOPUUECKOM MaMSITH HA
OCHOBe J1I00BH K PounHe, pogHoMy Hapoay, Majioil poJinHe, MPUHSATHIO TPATUIIMOHHBIX
LICHHOCTEN MHOTOHAalMOHAIBHOI0 Hapoaa Poccun

JIP 3

[TpuHUMaIOIINii ceMelHbIe ICHHOCTH CBOETO HApO/ia, TOTOBBII K CO3aHHIO CEMbH U
BOCIIUTAHHUIO IETEH; IEMOHCTPUPYIOLINN HENIPUATHE HACUIIUA B CEMbE, YXOa OT
POJIUTENBCKON OTBETCTBEHHOCTH, OTKa3a OT OTHOLICHH CO CBOUMH JIETHMH U UX
(UHAHCOBOTO COJICPKAHUS

JIP 4

3aHUMAIOIINH aKTHBHYIO TPasKIaHCKYIO TIO3HIINI0 H30HpaTeIsi, BOJIOHTEPA,
00LLIECTBEHHOI O AEITENS

JIP 5

[IprHUMarOmUii LENIK U 331a4d HAyYHO-TEXHOJIOTUYECKOI0, dKOHOMUYECKOTO,
nH(GOpMaLMOHHOTO pa3BuTHs Poccuu, roToBbli paboTaTh Ha UX JIOCTUKEHUE

JIP 6

COOTBETCTBOBAThH OXKHIAHUSAM paboToAaTeNneil: MPOSKTHO MBICISIINHN, () (HEeKTHBHO
B3aMMOJCHCTBYIOIUHI C YWIEHAMHA KOMaHbl U COTPYJHUYAIOIIUI C IPYTUMHU JIIObMH,
OCO3HAHHO BBIIOJHSIOIMUI MPpodeccHoHabHBIe TPEOOBaHMSI, OTBETCTBEHHBIMH,
YHKTYaJIbHBIN, TUCIUIITIMHUPOBAHHBIN, TPYAOIIOOUBBINA, KpPUTUUECKHU MBICIISIIHH,
HallEJICHHBIN Ha JIOCTUKEHUE ITOCTABJIICHHBIX LEJIEH; IEMOHCTPUPYIOIINUN
1po(heCCHOHATILHYIO )KU3HECTOUKOCTD

JP 7

[Tpu3HaromMii IEHHOCTh HENPEPHIBHOTO 00Pa30BaHUs, OPUESHTUPYIOIIHIACS B
M3MEHSIIOIIEMCS PhIHKE TPy, n30erarommuii 6e3paboTHIIbL; YIPaBISIONINI COOCTBEHHBIM
npodecCHOHATEHBIM pa3BUTHEM; PEIICKCHBHO OIICHUBAIOIINN COOCTBEHHBIN KU3HESHHBIN
OIBIT, KPUTEPHUH JINYHON YCIEUTHOCTH

JIP 8

Y BaKarIMi 3THOKYJIBTYPHBIE, PEJTUTMO3HBIE ITPABA YEIOBEKA, B TOM YHCIIE C
0COOEHHOCTSIMH Pa3BUTHS; LEHIIUI COOCTBEHHYIO U UYXKYI0 YHUKAILHOCTh B Pa3IMYHbIX
CUTYallUsX, BO BceX OpMax M BUAAX JIEATEILHOCTH

JIP 9

[IpuHHUMarOMMl AKTUBHOE yYacTUE B COLMAIBHO 3HAUYMMBIX MEPOIPUITHIX,
coOJII0AAIOIINK HOPMBI ITPaBOIIOPSI/IKA, CIEIYIOIIMN HeanaM IpaxkJaHCKOro o0IIecTBa,
obecniedeHurs 0€30MacHOCTH, MPaB M cBOOO TpakaH Poccru; TOTOBBIN OKa3aTh
MOJIEPKKY HYKJIAIOIIUMCS

JIP 10

K YCTaHOBKaM H MPOSABIICHUAM HpeHCTaBHTCHCﬁ CY6KyJ'II>Typ, OTJ'II/I‘-IaIOIJ_[I/Iﬁ HUX OT I'PYIIII C
ACCTPYKTUBHBIM U ICBUAHTHBIM ITOBECACHUEM

JP 11

JIeMOHCTpUPYIOUIMI HENPUATUE U TPEYIPEKIAIOMINI COLMATBLHO OMTaCHOE MOBEACHUE
OKPYKaIOIIUX

JIP 12

CriocoOHBIi B 1IM(PPOBOI cpejie UCTIONb30BaTh pa3inyHble IM(POBLIE CPECTBA,
IIO3BOJJAOIINUE BO B3aHMOﬂCﬁCTBHH C APYTUMHU JIIOABMHU JOCTUTaTh ITOCTABJICHHBIX Heﬂeﬁ;
cTpemsIuiics K GOpMHUPOBAHHIO B CETEBOM Cpejie TMYHOCTHO U MPO(ECCHOHATBHOIO
KOHCTPYKTHUBHOTO «IIM(POBOIO CIIea»

JIP 13

CriocoOHBIH UCKATh HY>KHbIE HCTOUHUKH MH(OPMaLlUU U IaHHbIE, BOCIPUHUMATh,
aHaJIM3UPOBaTh, 3aIIOMUHATh U TMlepeiaBaTh HHMOPMAIUIO C HCIOIb30BAHNEM LIU(POBBIX
CPEICTB; MPEeayNPEX AN COOCTBEHHOE U UY)KO€ JIECTPYKTUBHOE TIOBEJIEHNE B CETEBOM
IIPOCTPAHCTBE .

JIP 16

I'nOko pearupyroniuii Ha NOsIBIEHUE HOBBIX (OPM TPYIOBOM NEATEIBHOCTH, TOTOBBINA K UX
OCBOEHHIO

JIP 17

OCO3HaIOH_[I/II\/'I SHAYUMOCTb CUCTCMHOT'O ITO3HAHUA MUPA, KPUTHYECKOT'O OCMBICIICHUA
HaAKOIIJICHHOI'O OIIbITa

JIP 18

Pa3zBuBaronmii TROpUECKHE CIIOCOOHOCTH, CITOCOOHBIN KPEATUBHO MBICIUTD

JIP 19

CriocoOHBIi B IIM(POBOI cpesie MPOBOJUTH OLIEHKY MH(OpPMAIINH, €€ JOCTOBEPHOCTD,
CTPOMTb JIOTHYECKHE YMO3AKIIOUSHHsI HA OCHOBAHUHU MOCTYyMaoeld nHhopMaluu

JIP 20
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["oTOBBII K TpodecCHOHATbHON KOHKYPEHIIMH U KOHCTPYKTUBHOW PEeaKlIMu Ha KPUTHKY JIP 21

JIeMOHCTPUPYIOIIHMI TPUBEPKEHHOCTh MPUHIIUIIAM YECTHOCTH, TOPSIAOYHOCTH, JIP 22
OTKPBITOCTH
CamMocTosTeIbHBIN U OTBETCTBEHHBIN B MPUHATHH PEIICHU BO BCeX cdepax cBoeH JIP 23

JeSTeIbHOCTH, TOTOBBIN K UCTIOJIHEHUIO pa3HOOOpa3HBIX COIMAIBHBIX POJIEH,
BOCTpeOOBaHHBIX OM3HECOM, OOIIECTBOM U rOCY1apCTBOM

1.4, Koiu4yecTBO 4acOB HA OCBOEHHE MPOTrPaMMbl IM CIIUNIJIMHBI:

MaKcHUMallbHas yueOHas Harpy3ka oOydaronierocst 340 qacoB, B TOM 4HCIIE:
e 00s3aTeNnbHON ayIUTOPHON yueOHOM Harpy3ku oOydvaromierocs 332 g

e Jexkiuu 218y
® [paKTUYECKUX 3aHATUN— 1144
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2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JJUCHUTLIAHBI

2.1. O0bem yueOHOH JUCHUNIMHBI U BU/bI Y4eOHOH padoThl

Bua yyebHoi paboTbl O6bem B
yacax*

O6bem 0b6pasoBaTeibHOM NPOrPamMmmbl ANCUUMNINHDI 340

YuyebHas Harpy3ka 332

OcHoBHOE cozeprKaHue 278

BT. Y.

TeopeTnyeckoe obyyeHune 220

npakTU4eckme 3aHATUA 58

MpodeccmoHanbHO-OpMEHTUPOBaAHHOE coaepKaHue (CoaepKaHne NPUKNaaHoro 56

Mmoayna)

BT. Y.

TeopeTnyeckoe obyyeHune

NpakTU4ecKkme 3aHATUA 56

NHamBuayanbHblA NPoeKT (HeT)**

MpomeskyTouyHas aTTectauma (3K3ameH) 6

Bo scex auetikax co 36e300uxoil (*) cnedyem ykazams 06vem 4acos.

31




2.2. TemaTu4ecKuil JIaH U coepKaHUe

YueOHO# JUCHMILUTHHBI

Coaeprxanue yue0HOro MaTepuaJia (0CHOBHOE U NMpodeccHoHATHLHOOPHEHTHPOBAHHOE),

HaunMeHoBaHue pa3aeJioB U . O6bem dopmupyemMble
pasa JadopaTopHble M MPAKTHYECKUE 3aHATHSA, IPUKJIATHOM pmupy
TeM yacoB KOMIIETeHII U
MOAYJIb (IPU HATUYNH)
1 2 3 4
Paznen 1. IloBTOpeHne Kypca MaTeMaTHKU OCHOBHOM IIKOJIBI 18
Tema 1.1 OcHoBHOe cojiep:kaHNe Y4eOHOro MaTepuaia 1
Llenb v 3a4a4n matemaTUKK KomOuHupoBanHoe 3aHsTHE
Nnpwu 0CBOEHUU BasoBble 3HAHUA U YMEHUS N0 MaTeEMaTUKE B NPOPECCUOHANIbHOM U B MOBCEAHEBHOMN
crneumanbHoCTH [eATeNbHOCTH.
Tema 1.2 OcHoBHOe cojiep:kaHNe Y4eOHOro MaTepuaia 1
Yucna n BbluMCNEHNA. KomOuHnupoBanHoe 3aHsTHE
BbipaxeHus n [elicTBMA HaZ NONOXKUTEIbHBIMU U OTPULLATEIbHBIMM YNCIaMK, OObIKHOBEHHBIMU U OK-01. OK-02
7’ 1
npeobpasosaHua €CATUYHBIMK APOBAMM.
i ap OK-03, OK-04,
[Oenctena co cteneHAmM, GopMy/ibl COKPALLLEHHOTO YMHOMXKEHMUS. OK-05, OK-06,
Tema 1.3. IpodeccnonaabHO-0pHEeHTHPOBAHHOE cojiep:kaHue (comep:xkanue 2 OK-07
leomeTpua Ha NNOCKOCTH MPUKJIATHOTO MOIYJIs1) TIKL. 9
I[IpakTHYeckoe 3aHITHE
Buapl nnockux Guryp n ux naowasp.
MpaKTUKO-OPMEHTUPOBAHHbBIE 334a4M B Kypce reOMeTpUn Ha NA0CKOCTH
Tema 1.4 OcHoBHOe coiep:kaHMe YIeOHOT0 MaTepHuaia 4
MPOLEHTHbIE BbIYMCAEHMA IpakTuyeckoe 3ansTHe
MpocTble NpoLeHTbl, pasHble cnocobbl ux BbluncneHUA. CNOXKHbIE NPOLEHTbI
OcHOBHOe cojlep:kaHNe Y4eOHOro MaTepuaa 2
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Tema 1.5

YpaBHeHWA 1 HepaBeHCTBa

IIpakTH4yeckoe 3aHATHE

JlHelHble, KBagpaTHble, APOOHO-TMHENHbIE YPaBHEHMS U HEPaBEHCTBA

Tema 1.6 OcHoOBHOe coiep:kaHMe YIeOHOT0 MaTepuaa 6
CucTembl ypaBHEHUI U KomOunupoBanHoe 3aHsiTue
HepaBeHCTB Cnocobbl peleHna cMcTem IMHEHbIX ypaBHEHUI. MoHATMA: MaTpuua 2x2 1 3x3,
onpegenutenb matpuubl. Metog MNaycca. CUCTEMbl HEIMHEMHbIX YPaBHEHUN.
Crctembl HepaBeHCTB
Tema 1.7 OcHoBHoOe coiep:kaHNe YUeOHOT0 MaTepuaja 2
BXOZAHOW KOHTPO/b Bbluncnenns n npeobpasoBaHuA. YpaBHEHUA U HepaBeHCTBA. feoMeTpumA Ha 1
NJ0CKOCTH
KounTtpoasnas padora 1
CamocrosiTeibHas padoTa 2
MNpumeHeHWe NPOLLEHTOB B 9KOHOMMYECKUX pacyéTtax
Paznen 2 [IpsiMble U MJIOCKOCTH B MPOCTPAHCTBE 20
Tema 2.1. OcHoBHOe coiep:kaHMe Y4eOHOI0 MaTepHaIa 2
OcHoBHble NOHATUA KoMOuHMpoBaHHOE 3aHATHE
cTepeomeTpum. MpeameT ctepeomeTpumn. OCHOBHbIE MOHATUA (TOYKA, NPAMAas, NNOCKOCTb, MPOCTPAHCTBO).
PacnonoeHne npambIx u OcHOBHble akcMOMbI cTepeomeTpun. lNepeceKatowmeca, napannensbHole n
naocKocren CKpelmBatowmeca npamblie. MpUsHaK M CBOMCTBO CKpeLLMBatoLWLmMXCA NpAMbIX. OCHOBHble
NPOCTPaHCTBEHHbIe GpUrypbl. OK-01, OK-03,
Tema 2.2. OcHoOBHOe cofep:kaHMe y4eOHOro MaTepuasia 6 OK-04, OK-07
MNapannenbHOCTb NPAMBIX, KoMOuHMpoBaHHOE 3aHATHE TIK]. 9
NPAMOW M NNOCKOCTH, MapannenbHble Npamas U NNOCKocTb. Onpeaenerue. MpusHak. CBolcTBa (C
naocKocTel AoKasaTtenbcTBom). NMapannenbHbie naockocTu. Onpeaenexue. MpusHak. CBoiicTBa (C
[0Ka3aTenbCcTBom). TeTpasap v ero anemeHTbl. Mapannenenvnes v ero s1emeHTbl.
CBoWicTBa NPOTUBOMNOJ/IOKHbIX FPaHel 1 AnaroHanei napanienenunesa.
MocTpoeHune cevyeHni. PeweHne 3agau.
OcHoBHOe coiep:kaHMe YIeOHOI0 MaTepHuaIa 2
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Tema 2.3.
MepneHaUKYNAPHOCTb
NPSMbIX, NPSAMOM U
NAOCKOCTH, NNOCKOCTEN

KomOunupoBanHoe 3aHsiTue
MepneHaunKynapHble npamble. NapannensHble Npamble, NeprneHANKYAAPHbIE K MIOCKOCTU.

MpW3HaK nepneHaMKYyAsPHOCTU NPAMON M NNOCKOCTU. [loKa3aTenbCcTBo. MepneHamnKynsp u
HaK/0HHaA. MNepneHANKYAAPHbIE NIOCKOCTU. MNpMU3HaK NepneHANKYNAPHOCTU NAOCKOCTEN.
JoKkasatenbcTso.

PacctoaHua B N POCTPaHCTBE

Tema 2.4. Teopema OcHoBHOe coiep:kaHNe YUeOHOT0 MaTepUaja 4
o Tpex KomOnnupoBaHHoe 3aHsAATHE
nepneHanKynapax Teopema o Tpex nepneHanKynapax. JJokasaTenbCcTso. Yron mexay npaMmon 1 NaoCKOCTbIO.

Yron mexagy nnocKocTamu
Tema 2.5. IIpodeccrnonabHO-OPHEHTHPOBAHHOE colep:xaHue (copep:xkanue 4
MapannenbHbie, NPHUKJIATHOTO MOLYJISI)
nepneHanKynapHble, I[IpakTH4eckoe 3aHsATHE
CKpeluMBaloLwmecs npamblie Akcromsl CTEpEeOMETPUMN. MepneHAMKYNAPHOCTL NPAMON n

NNOCKOCTW, MAPaANeNbHOCTL  ABYX  MPAMbIX, nepneHaMKyNAPHbIX
NNOCKOCTW, NepneHANKYNAPHOCTb MNA0CKOCTe

Tema 2.6. OcHoBHOe coiep:kaHMe YIeOHOT0 MaTepHuaa 2
PeweHune 3agay. MNpamble n PacnonoxeHune NpAMbIX M NNOCKOCTEN B NPOCTPaHCTBE. [epneHanKynapHoCTb U
NNIOCKOCTM B MPOCTPAHCTBE napanienbHOCTb NPAMbIX U NNOCKoCTeN. CKpeLumBatoLwmeca npamble 1

KouTposabHasi padoTa 1
Pasnen 3. KoopauHaTsl 4 BEKTOPbI 16
Tema 3.1 OcHoBHOe coiep:kaHMe YIeOHOI0 MaTepHuaIa 4
JeKapToBbl KOOPAMHATLI B KoMOuHMpoBaHHOE 3aHATHE OK-02, OK-03,
npocTpaHcTee. PacctoaHmne [JeKapToBbl KOOPAMHATbI B NPOCTpaHCTBe. [pocTenlne 3aga4m B KOOpAMHaTaX. OK-04, OK-07
Mexay ABYMA TOUKaMW. PaccTosHne mexay ABYMA TOYKAMM, KOOPAMHATLI CepefMHbl OTPe3Ka
KoopauHatbl cepesmHbl 1IK1. 9
oTpesKa

OcHoBHOe coep:kaHNe Y4eOHOT0 MaTepuaia 6
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Tema 3.2

BeKTopbl B npocTpaHcTBe.
Yron mexkay BeKTopamu.
CkanapHoe npoussegeHue
BEKTOpPOB

KomOunupoBanHoe 3aHsiTue

BekTopbl B npocTpaHcTee. COXKeHUe N BbluMTaHME BEKTOPOB. YMHOXKEHWe BEeKTopa Ha
yucno. KomnnaHapHble BekTopbl. CKanapHoOe nponsseaeHne BEKTOPOB. Pa3noxeHue
BEKTOpa No Tpem HeKoMMIaHapHbIM BeKTopam. KoopanHaTbl BEKTOpa, CKansapHoe
npounsBeeHMe BEKTOPOB B KOOPANHATAX, YION MEXKIY BEKTOPAMMI, YIo/l MeXAy NPAMON u
NAOCKOCTbIO, YTON MeXAY NNOCKOCTAMU. YpaBHEHME NNOCKOCTH.

FeomeTprUecKmin cmbicn onpeaenutens 2x2

Tema 3.3 TpaKkTuko-

OpMEHTUPOBAHHbIE 33434M Ha
KOOPAMHATHOM MJIOCKOCTH

IpodeccnonaaIbHO-OpUEHTHPOBAHHOE cojiep:kaHue (conepkanue

NPUKJIATHOTO MOIYJIs1)

HpaKTI/I‘lQCKOC 3aHATHE
KOOpAMHaTHaH NNOCKOCTb. BbluncneHue paCCTOﬂHMl\;I n I'I!'IOLLI,aAEl\;I Ha NJIOCKOCTHW.

KonnyectBeHHble pacyeTbl

Tema 3.4
PeweHue 3agay.

KOOpAM HaTbl 1 BEKTOPbI

OcHoBHOe cofep:kaHMe y4eOHOIr0o MaTepuasia

[eKapToBbl KOOPAMHATbI B NPOCTPAHCTBE. BekTopbl B NpocTpaHcTee. CAoxKeHue U
BblUMTAHME BEKTOPOB. YMHOMEHME BEKTOPa Ha YMCN0. KoMniaHapHble BEKTOPbI.
CKanspHoe npousBeseHne BEKTOPOB. PasnorkeHne BEKTOPA NO TPEM HEKOMNMIAHAPHbIM
BeKkTopam. lMpocTeiiwme 3agaun B KoopanHatax. KoopanHaTbl BEKTOpPa, paccToaHne
MeX 4y TOUKaMM, KOOpPAMHaTbI cepeaunHbl OTpesKa, CKaapHoe

npou3sBeAeHMe BEKTOPOB B KOOPAMHATAX, YrO/l MeXK 4y BEKTOPaMu, Yroa Mexay npsamoi n
NAIOCKOCTbIO, YO MEXKAY NAOCKOCTAMM

Kourpoabnas padora

CamocrosiTeibHas padoTa
Mcnonb3oBaHWe KOOPAMHAT M BEKTOPOB NpU PelleHnn MaTeMaTUYECKUX U NPUKNaAHbIX

3a4au.
MpoeKuma BEKTOpa Ha OCb, CBOMCTBA, AeKapTos basuc.

dusnyeckunit cmoicn CKanApHOro nponsseneHuA.

Pa3nen 4. OcHoBbI TpUTOHOMeTpPHH. TpUroHoMeTpuyeckue pyHKIUH

40

OcHoBHOE Co€CpKaHue yqeﬁﬂoro MaTtepuaJia
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Tema 4.1
TpuroHomeTpuyeckue
$YHKUMM NPON3BONBHOIO
yrna, umcna. PaguaHHaa u
rpagycHaa mepa yrna

KomOunupoBanHoe 3aHsiTue

PagnaHHasa mepa yrna. [loBOpOT TOUKM BOKPYT Havyana kKoopanHat. OnpeaeneHune cUHyca,
KOCMHYCa, TaHreHCa U KOTaHreHca. 3HaKM CUHYCa, KOCUHYCA, TAHTeHCA U KOTaHreHca no
4yeTBepTAM. 3aBUCMMOCTb MEXK Y CUHYCOM, KOCUHYCOM, TAHFEHCOM U KOTAaHT€HCOM OZHOTO
W TOFO e yrna

Tema 4.2 OCHOBHble
TPUTOHOMETPUYECKUNE
ToX/AecTBa.

dopmynbl NpuBeseHUn

OcHOBHOE coep:KaHNe y4eGHOT0 MaTepuasia

KomOunupoBanHoe 3aHsiTue
TpuroHomeTpuyeckme ToxKaecTsa. CUHYC, KOCUHYC, TAHFEHC U KOTAHFEHC Yr108 a U - O.
®opmynbl npuBeaeHUA

Tema 4.3

CUHYC, KOCUHYC, TaHreHC
CYMMbI N PA3HOCTK ABYX
yrnos

CMHYC M KOCMHYC ABOMHOIO
yrna. ®opmynbl NONOBUHHOIO
yrna

OcHoBHOE CoI€pPKaHuC yqeﬁﬂoro MaTtepuaJia

KomOuHupoBanHoe 3aHAITHE

CyMma 1 pasHOCTb cMHYycoB. Cymma M pa3HOCTb KOCUHYCOB. CUHYC M KOCUHYC ABOMHOIO
yrna. ®opmynbl NoSI0BUHHOIO yraa. NpeobpaszoBaHMa CyMMbl TPUTOHOMETPUYECKUX
dYHKLUMIA B NpoM3BEAEHNE M NPOM3BEAEHNA B CYMMY. BbipaxKeHue TpUroHOMETPUUYECKUX
dYHKUMI Yepes TaHFeHC MNOJIOBMHHOTO aprymeHTa. lNpeobpa3oBaHusa npocTenwmnx
TPUrOHOMETPUUYECKUX BbIPaXKeHW M

Tema 4.4
®yHKLMM, UX CBOMCTBA.
Cnocobbl 3agaHuA

OcHoBHOe coiep:kaHMe YIeOHOT0 MaTepHaIa

KoMmOuHnupoBanHoe 3aHsITHE
ObnacTb onpeaeneHmsa U MHOXKeCTBO 3HaYeHNN GYHKLMA. YETHOCTb, HEYETHOCTD,

OK-03, OK-04,
OK-05, OK-06,
OK-07
IIK1. 9

bYHKLMA nepuoamMyHocTb GyHKLMIA. Cnocobbl 3a8aHNs GYHKUMIA
Tema 4.5 OcHoOBHOe cojiep:kaHNe Y4eOHOro MaTepuaia
TpuUroHomeTpUuyeckme KoMOuHMpoBaHHOE 3aHATHE

$YHKUMM, UX CBOMCTBA U
rpadukm

Ob6nacTb onpeaeneHmsa U MHOXKEeCTBO 3HAYEHNIN TPUTOHOMETPUYECKUX GYHKLMNA. YETHOCTD,
HEYETHOCTb, NePUOANYHOCTb TPUFOHOMETPUYECKUX GYHKLMIA. CBOMCTBA U rpadmKu
OYHKLUMA Y = coS X, Y =sin X, y =tg X, y = ctg x.

Tema 4.6

MpeobpasosaHue rpadpukos
TPUTOHOMETPUYECKMX
YHKUMM

OcHoBHOE Co€CpKaHue yqeﬁﬂoro MaTtepuaJia

IIpakTHYecKoe 3aHATHE
C:KaTue 1 pacTaxKkeHune rpadrKoB TPUTOHOMETPUYECKUX GYHKLMA.

MNpeobpasoBaHue rpadmKoB TPUFOHOMETPUYECKUX PYHKLNI
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Tema 4.7 OnucaHue
NPOM3BOACTBEHHbIX
NPOLLECCOB C MOMOLLbLO
rpadmkos GyHKUMIM

IpodeccnonaaIbHO-OpUEHTHPOBAHHOE cojiep:kaHue (conepkanue

MPUKJIAJTHOTO MOIYJIs1)

IIpakTH4yeckoe 3aHATHE
Mcnonb3oBaHWe CBOMCTB TPUTOHOMETPUYECKMX QYHKLMI B NPodeccMoHabHbIX 3aa4ax

Tema 4.8 O6paTHble

OcHOBHOE coep:KaHue y4eGHOT0 MaTepuasia

TPUTOHOMETPUYECKNE KomOunupoBanHoe 3ausiTue

dyHKUMM O6paTHble TPUroHoMeTpuYeckne GyHKLMM. X CBOWCTBA U rpaduKm
Tema 4.9 OcHoBHOe coiep:kaHMe Y4eOHOI0 MaTepHaIa
TpuroHomeTpuyeckue KomOuHupoBanHoe 3aHsTHE

YpPaBHEHUA N HEPABEHCTBA

YpaBHeHuMe cos X = a. YpaBHeHue sin X = a. YpaBHeHMe tg X = 3, ctg X = a. PeweHune
TPUrOHOMETPUYECKUX YPABHEHWN I OCHOBHbIX TUMOB: NPOCTENLLNE TPUTOHOMETPUYECKME
YypaBHEHMA, CBOAALLMECA K KBaAPaTHbIM, PeLlaeMble Pa3oKeHNEM Ha MHOXUTENN,
ofHopoaHble. MpocTenwme TPUroHOMETPUYECKME HEPABEHCTBA

Tema 4.10 Cucrtembl

OcHoBHOe coaep:kaHMe y4eOHOr0o MaTepuaia

TPUTOHOMETPUYECKMX KoMOuHMpoBaHHOE 3aHATHE

ypaBHeHNM CUCTEMbI MPOCTEMLLNX TPUFOHOMETPUYECKUX YPAaBHEHMI

Tema 4.11 OcHoBHOe coiep:kaHMe YIeOHOT0 MaTepHuaIa

PelweHune 3a4a4. OCHOBbI MNpeobpasoBaHue TPUTOHOMETPUYECKMX BbIparkeHuin. PeleHue
TPUTOHOMETPUMN. TPUTOHOMETPUYECKMX YPABHEHWUI N HEPABEHCTB B TOM YMC/E C UCMO/Ib30BAHUEM CBOMCTB
TpuroHomeTpuyeckue OYHKUMNA.

$YHKUMHM Kourpoabnas padora

CamocrosiTeibHas padoTa
ApudmeTnyeckune aenctema Hag GYHKLMAMM.

Komnosunuma aByx GpyHKLMNA.

Pa3gen 5. KoMmmjiekcHbIe YHCIa

‘ OcHoBHOE CoI€CpPKaHue yqeﬁnoro MaTtepuaJia

37

OK-01,




Tema 5.1 Kom0nHunpoBaHHOE 3aHATHE 0OK-02,
KoMR/eKcHbIe Yncna MoHATUe KomnieKcHOro Yncna. ConpsaXKeHHble KOMMIEKCHbIe YNCNA, MOAY/b U apryMeHT OK-04,
KOMMIEKCHOro Yncna. Popma 3anmncm KOMMAEKCHOro Yncaa (reometTpuyeckas, OK-05,
TpUroHomeTpuyeckas, anrebpanyeckasn). ApudbmeTmyeckne AeNCTBUA C KOMMAEKCHBIMU OK-06,
4ymcnamm TIKL. 9
Tema 5.2 OcHoBHOe coiep:kaHNe YUeOHOT0 MaTepUaja 4
MpumeHeHwne IIpakTHYeckoe 3aHATHE
KOMIM/IEKCHBIX Yncen BbinosHeHue pacyeToB C  MOMOLLbIO KOMM/EKCHbIX  uucen.  lNpumepsl
MCNOJ1b30BaHWUA KOMMAEKCHbIX Yncen
Paznen 6. [Ipon3Bognas GpyHKINHU, ee MPUMEHEHHE 40
Tema 6.1 OcHoBHOe coiep:kaHNe Y4eOHOT0 MaTepHaIa 2
MoHATHe Npon3BoAHOMN. KomOnnupoBaHHoOe 3aHsAATHE
®opmynbl M npasuna OnpepfeneHune 4MCN0OBOM NOCAe0BATEIbHOCTM U cnocobbl ee 3agaHMA. CBOWCTBa
anddepeHumpoBaHus 4McNoBbIX NocaeaoBaTeNbHOCTEN. OnpeaeneHve npegena Nocae0BaTeNbHOCTY.
BbluncneHne npegenos nocnegosatenbHocTei. Mpeaen pyHKLMN Ha BECKOHEYHOCTH.
Mpeaen dyHKUMM B ToUKe. MpupalueHne aprymeHTa. MNpupaweHme GyHKUMK. 3adaun,
npuBogALLMe K MOHATUIO Npon3BoaHON. OnpeaeneHne NPon3BoaHON. ANroputm OK-01, OK-02,
OTbICKaHUA NPON3BOAHOM OK-03, OK-04,
Tema 6.2 OcHoBHOe coiep:kaHMe Y4eOHOI0 MaTepHaIa 6 OK-05, OK-06,
MpounssogHble CyMMbl, KoMmOuHnupoBanHoe 3aHsITHE OK-07
PasHOCTV NpOn3BEAEHNA, dopmynbl andpdepeHumposarma. MNpasmna aguddepeHLMpoBaHNa IIK1. 9
YacTHoro
Tema 6.3 OcHoOBHOe cojiep:kaHNe Y4eOHOro MaTepuaa 6
MpoussogHble KoMmOuHnupoBanHoe 3aHsITHE
TPUIOHOMETPUYECKMX OnpegaeneHune cnoxHou GyHKUMK. Mpon3BogHAA TPUTOHOMETPUYECKUX QYHKLMIA.
GyHKUMIA. MponssoaHas Mpoun3BOAHAA CNOXKHOMN DYHKLMN
CNOXKHOM YHKUMM
Tema 6.4 OcHOBHOe cojlep:kaHNe Y4eOHOro MaTepuasa 2
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MoHATME O HENPEpPbIBHOCTH
dyHKUMN.
MeTtoga MHTepBanos

KomOunupoBanHoe 3aHsiTue

MoHATME HenpepbiBHOM GYHKLMM. CBOMCTBA HeNpepbiBHON GyHKUUKN. CBA3b MeXay
HenpepbIBHOCTbIO U ANPdepeHUNPyeMOCTbio GYHKLMM B TOUKE. ANTOPUTM peLleHns
HEPaBEHCTB METOAOM MHTEPBANOB

Tema 6.5
FeomeTpnyeckmnii u
du13MYecKmnii cmbich

OcHoBHoOe cofiepkaHue y4ed0HOro MaTepuaia

KoMOuHMpoOBaHHOE 3aHATHE

eomeTpryeCKUit CMbICA NPOMU3BOAHOM GYHKLMU — YIN0BOWN KOIPPULIMEHT KacaTeNbHOM K

nponssoaHon rpaduKy GyHKUMM B TOUKe. YpaBHEHUe KacaTeIbHOM K rpaduKy dyHKUMU. ANropuTm
COCTaB/IEHUSA YPABHEHMSA KacaTeIbHOM K rpaduky GyHKLMM
y=f(x)

Tema 6.6 OcHoBHOe coiep:kaHNe Y4eOHOT0 MaTepHaIa

®dur3nyecknin cmbicn
NpPOM3BOAHOM B
npodeccnoHanbHbIX 3aga4ax

HpaKanecKoe 3aHATHE

dusnyecknin (mexaHM4Yecknin) CMbiCN NPON3BOAHON — MFHOBEHHAA CKOPOCTb B MOMEHT
BpemeHn t: v==5'(t)

Tema 6.7
MOHOTOHHOCTb PYyHKLUMN.

TOUKM 3KCTpEMyMa

OcHoBHOe cofep:kaHMe y4eOHOIr0 MaTepuasia

KomMmOuHupoBanHoe 3aHsiTHE

BospacTtaHue u ybbiBaHMe GYHKUUKM, COOTBETCTBME BO3PACTaHUA U YObIBAHUA GYHKLMM
3HaKy Npoun3BoaHON. MoHATUE NPOM3BOLHOM BbICLIEro NOPSAKA, COOTBETCTBUE 3HAKA
BTOPOW NPOU3BOAHOM BbIMYKAOCTM (BOFHYTOCTH) GYHKLMM HA OTpe3Ke. 3aa4m Ha
MaKCMMYM U MUHUMYM. NOHATUE aCUMMTOTbI, CNOCOObLI UX onpeseneHns. ANroputTm
nccnenoBaHusa GyHKLMM M NOCTPOEHMA ee rpadmrKa C NOMOLLbIO NPon3BoaHON. [ApobHO-
NNHeHaAa GyHKumA

Tema 6.8
UccnepoBaHme GyHKLUNI U
noctpoeHue rpadpukos

OcHoBHOe coiep:kaHMe YIeOHOI0 MaTepHuaIa

KoMOuHMpoBaHHOE 3aHATHE

NccnepoBaHve QyHKLMU HA MOHOTOHHOCTb M MOCTPOEHUE rPaduKoB.

Tema 6.9 Hanbonbluee n
HanMeHbLUuee 3HaYeHua

dYHKUMM

OcHoBHOE Coa€EpKaHue yqeﬁnoro MaTtepuaJia

Kom0uHupoBaHHOe 3aHATHE
HaxokaeHve HanbonbLLEro M HaMMEHbLLEro 3HaYeHU GyHKLMI, NocTpoeHue rpadrKos
MHOTOY/IEHOB C UCMO/Ib30BaHMEM annapaTa MaTeMaTUYECKOro aHan3a
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Tema 6.10 IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE coep;KaHue (conep:xkanue 6
HaxoxpaeHne NPHUKJIAHOTO MOTYJIs)
onTumasnbHoro pesysnbtatac | llpakTHyeckoe 3aHATHE
NOMOLLbIO MPOU3BOAHOW B HaumeHbLuee 1 Hanbonbluee 3HaUeHME GYHKLMM
NPaKTUYECKMX 3aa4ax
Tema 6.11 PeweHune OcHoBHOe cojiep:kaHNe Yy4eOHOr0 MaTepuasia 2
3aau. ®opmynbl M npasuna andpdepeHumpoBaHma. NccneposaHme GyHKUMI C MOMOLLLBHO 1
MpounssogHasa GyHKUUM, ee npoussogHon. Hanbonbliee U HaMmeHbLee 3HaYeHUA GYHKUUK
npumeHeHune KonTtpoabHas padora 1

CamocrosiTeibHas padoTa

CocTaBuTb TecT No Teme «[1pon3BOAHAA NOKa3aTeNbHON, NOrapnudMmUYECcKon U cTeneHHOM

OYHKUMMY 4

PacueTHo-rpadmyeckas pabota no teme «MccnenoBaHne GyHKLMM M NOCTPOEHUE rpadmKa»
Pa3nen 7. MHOrorpaHHHUKY U TeJia BPallleHUs 40
Tema 7.1 OcHoBHOe coiep:kaHMe Y4eOHOI0 MaTepHaIa 2
BepLwmHbl, pebpa, rpaHu KomOuHnupoBanHoe 3aHsITHE
MHOTOrpaHHuKa MoHATME MHOororpaHHUKa. Ero anemeHTbl: BepLwmHbI, pebpa, rpaHu. [iMaroHansb.

CeyeHue. Bbinykable U HEBbINYKAble MHOTOMPaHHUKK

OK-01, OK-02,
Tema 7.2 Mpusma, ee OcHoOBHOe cojiep:kaHNe Y4eOHOro MaTepuaia 2
COCTaBAAOLME, CEYEHME. KoM0MHHPOBAHHOE 3aHSATHE OK-03, OK-04,
Mpsaman u npaBuabHas MoHATMe Npu3Mbl. Ee ocHoBaHMA 1 6OKOBbIe rpaHn. Beicota Nnpusmbl. Mpamas U HakIOHHas OK-05, OK-06,
NpU3mbl npusma. lNpasunbHaa npusma. Ee ceyeHune OK-07
IIK1.9

Tema 7.3 OcHoOBHOe cojiep:kaHNe Y4eOHOro MaTepuaia 2
Mapannenenunes, kyb6. KomOunupoBanHoe 3aHsiTHE
CeyeHue Kyba, Mapannenenunen, cBOWCTBa NPAMOYro/IbHOrO Napannenenunesa, kyb. CeyeHue Kyba,
napannenenunesa napannenenunesa

OcHoBHOe coiep:kaHMe YIeOHOT0 MaTepHaia 2
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Tema 7.4 TMupamunga, ee
COCTaBAAOWME, CEYEHME.
MpaBuabHaA Nnupammaa.

Yce4yeHHasn nnpamuga

KomOunupoBanHoe 3aHsiTue
Mupamunaa u ee anemeHTbl. CeyeHne nupamuabl. MpasuabHaa nupammaa.

YceyeHHada nupamumaa

Tema 7.5

OcHoBHoOe cofiepkaHne y4ed0HOro MaTepuaia

BokoBas 1 nonHasn
NOBEPXHOCTb MPU3MBbI,
nMpammapl

KoMOuHMpoOBaHHOE 3aHATHE

MNnowaab 6OKOBOW U NOJIHOM NOBEPXHOCTU NPU3MbI, NTUPammnabl

Tema 7.6

CummeTpuA B Kybe,
napannenenunege, npusme,
nupammae

OcHoBHOE CoI€pPKaHuC yqeﬁﬂoro MarTtepuaJia

KomOuHupoBanHoe 3aHAITHE
CMMMeTpUA OTHOCUTEIbHO TOYKM, MPAMOM, MNOCKOCTU. CuMmeTpumA B Kybe,
napannenenunege, npusme, nupamuae

Tema 7.7
Mpumepbl cUMMeETPU B
npodeccmm

IIpodeccnonanbHO-OPUEHTUPOBAHHOE colep:xaHue (copep:xkanue

NPUKJIATHOT0 MOAYJIAA)

IIpakTH4yeckoe 3aHATHE

CummeTpua B NpUpoae, apxXUTEKTYype, TEXHUKE, B BbITy

Tema 7.8
MpasunbHble
MHOTOrPaHHWUKM, UX CBOICTBA

OcHoBHOE CoIECpKaHue yqeﬁnoro MaTtepuaJia

HpaKTI/I‘leCKOC 3aHATHE

NoHATME NPaBUIBHOrO MHOTOrPaHHMKa. CsolicTBa NnpaBnIbHbIX MHOTOIrPaHHUKOB

Tema 7.9 UnnuHap, ero
coctasnaowme. CeyeHne
uMAnHapa

OcHoBHOe coiep:kaHMe YIeOHOT0 MaTepHuaIa

KoMmOuHnupoBanHoe 3aHsITHE
Unnunap v ero snemeHTbl. CedeHune UMAnHAPA (NapanienbHOe OCHOBaHWIO U OCK).
PasBepTKa unnmHapa

Tema 7.10 KoHyc,

ero

cocTtasnswowme. CeyeHume
KOHyca

HpO(I)CCCHOHaJILHO-OpI/IeHTI/IPOBaHHOC CoA€EpKaHue (conepmaﬂne

MPUKJIATHOTO MOXYJIA)

KOMGHHHpOBaHHOG 3aHATHEC
KOHYC 1 ero anemeHTbI. CeyeHune KOHYyCa (napanneanoe OCHOBaAHUIO N

npoxoadAuee yepes BepI.IJVIHy), KOHUYECKHNE CevyeHnA. Pa3BepTKa KOHYyCa

OcHoBHOE CoI€CpKaHue yqeﬁﬂoro MaTtepuaJia
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Tema 7.11
YceyeHHbI KOHyc. CeyeHme
yCe4YeHHOro KoHyca

KomOunupoBanHoe 3aHsiTue

YceueHHbI KoHyc. Ero obpasytoLas 1 BbicoTa. CeyeHne yceueHHOro KoHyca

Tema 7.12

LWap u chepa, ux ceveHms

OcHoBHoOe cofiepkaHue y4edHOro MaTepuaia

KomOunupoBanHoe 3aHsiTue
LWap u chepa. BzanmHoe pacnonoxeHune chepbl n naockoctn. CeveHne wapa, chepsl

Tema 7.13

OcHoBHoOe cofiepkaHue y4edOHOro MaTepuajia

MNoHaTne 06 ob6veme Tena.
OTHoLleHne 06bemoB
NoAo06HbIX Ten

KoMmOuHupoBanHoe 3aHAITHE
MoHATne 06 ob6beme Tena. O6bem Kyba n NpsMoyroabHoro napasanenenunesa. O6bvem
npusmbl U uunmHapa. OTHoweHMe 06bemMoB NOA06HbIX TeN.

leomMeTpUYECKMI CMbIC onpeaennTens 3-ro nopsaaka

Tema 7.14
O6bembl U NnoLWaau
noBepxHOCTel Ten

OcHoBHOe cofep:kaHMe y4eOHOIr0o MaTepuasia

KoMmOuHupoBanHoe 3aHAITHE

O6bembl NMpammabl U KoHyca. O6bem wWwapa. Maowaam NoBepxHocTen Ten

Tema 7.15 KombuHauuu
MHOTOrpaHHUKOB U Ten
BpaLLeHmn

OcHoBHOe cofep:kaHMe y4eOHOr0o MaTepuaia

HpaKanecKoe 3aHATHE

KOM6MHaLI,VIM reoOMeTpUYeCKuUX Ten

Tema 7.16 'eomeTpuyeckme
KOMBWHaLMM Ha NPaKTUKe

OcHoBHOe coiep:kaHMe YIeOHOT0 MaTepHuaIa

I[IpakTH4yeckoe 3aHATHE

Ncnonb3oBaHue KOMBUHaLMIA MHOFOrPaHHUKOB M Te/ BPaLLeHua B
NPaKTUKOOPUEHTUPOBAHHBIX 334a4ax

Tema 7.17 PeweHune
3a4a4. MHOrorpaHHMKN n
Tena BpaleHua

OcHoBHOe coiep:kaHMe YIeOHOT0 MaTepHuaIa

O6bembl U1 naowaan NnoBepXHOCTU MHOrFrorpaHHMKOB U Ten BpalleHua

KonTtpoasnas padora
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CamocrosiTeibHas padoTa 2
MpaBuabHbIE N NONYNPABUIbHBIE MHOTOTPAHHUKM.
KoHuYeckne ceyeHmns 1 X NPUMEHEHUS B TEXHUKE.
O6bém Tena, 06pasoBaHHONO BpaeHUnem BOKpyr ocn OX, BoKpyr ocn OY KPUBOANHENHOM
Tpaneuuu.
Mnowasb NOBEPXHOCTN BPALLEHUA.
Pasnen 8. IlepooOpasnas pyHKIMH, ee HPUMEHEHHE 12
Tema 8.1 OcHoBHOe coiep:KaHNe YUeOHOT0 MaTepuasa 2 OK-01, OK-02,
MNepsoobpa3sHan GpyHKLMN. Kom0unnposannoe 3ansaTue OK-03, OK-04,
MpaBuaa HaxoXKaeHUA 3apa4a 0 BOCCTAHOB/IEHMM 3aKOHA ABUXKEHMA NO U3BECTHOM CKOpOCTU. MNoHATNE OK-05. OK-06
nepBoobpasHbIx UHTerpuposaHua. O3HaKOMNEHWe C NOHATUEM MHTErpana u nepsoobpasHoi ana GyHKUMK ’ ’
y=f(x). PewweHne 3334 Ha cBA3b NePBOOHOPA3HON 1M ee NPOM3BOAHOWM, BbIYMCAEHUE OK-07
nepsoobpasHoi gns gaHHoM dyHKUMK. Tabanua Gopmyn gns HAXOKAEHUS IIK1. 9
nepBoobpasHbix. M3yueHne npaBuaa BbIMUCAEHMA NEPBOOOPA3HOM
Tema 8.2 OcHoBHOe cojiep:kaHNe Yy4eOHOro MaTepuaia 2
Mnowaab KPUBOJMHENHOM KoMOuHMpoBaHHOE 3aHATHE
Tpaneuyn. ®opmyna 3afaun, NPUBOAALLME K MOHATUIO ONPeAesIeHHOro UHTErpana — o0 BbIYUCIeHUM NaoLLaan
HbloToHa-/leibHMua KPUBOZIMHEMHOM TpaneLumn, o nepemeLLL.eHnM ToUKK. MNoHATME onpeaenéHHOro MHTerpana.
leomeTpuyeckuii u GUsndecKuii cmbich
onpeaeneHHoro nHterpana. Popmyna HotoToHa-/leMbHULA
Tema 8.3 OcHoBHOe coiep:kaHMe YIeOHOT0 MaTepHuaa 1
HeonpegeneHHbIl 1 KoMOuHMpoBaHHOE 3aHATHE
onpeaeneHHbIit MHTerpabl MoHATME HeonpeaeNeHHOro UHTerpana
Tema 8.4 TMoHaTHe OcHOBHOe cojlep:kaHNe Y4eOHOro MaTepuasa 1
06 KomOnnupoBaHHoe 3aHsATHE
OnpeAeNeHHoM nHTerpane FeoMeTpUYEeCKMii CMbICN ONpeaeNeHHOro MHTerpana
KaK naowaam
KPUBOJIMHEMHOM Tpaneumm
IIpodeccnonanbHO-OPUEHTUPOBAHHOE coaepKaHue (copep:xkanue 4
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Tema 8.5 OnpegeneHHbIN
WHTErpan B *M3HU

NPUKJIAJTHOTO MOIYJIs)

IIpakTH4yeckoe 3aHATHE

FeomeTpuyeckmi CMbICN onpeaeneHHoro WHTerpana. dopmyna
HbloToHa/lelbHMLa. PelwleHne 33434 Ha NPUMEHEHME UHTErpana gns BblYUC/IEHUS
dU3NYECKUX BESIMUYMH U Nowaaen

Tema 8.6 OcHoBHOe coiep:kaHNe Yy4eOHOro MaTepuasia 2
PeweHue 3agau. MepsoobpasHasa dyHKuuK. MNpaBuna HaxoXaeHUA NepBoobpasHbIX. Ee npumeHeHne 1
MepsoobpasHaa ¢yHKumKM, ee | KonTposibHast paGoTa 1
npumeHeHue
Pa3nen 9. Crenenu u kopuu. CreneHHast pyHKIus 18
Tema 9.1 OcHoBHOe coiep:kaHMe Y4eOHOI0 MaTepHaIa 4
CreneHHaa PpyHKuUuA, ee KomOuHupoBanHoe 3aHsTHE N
cBoiicTBa = Vx
MoHATNE KOPHA N-OM1 CTENEHU U3 AeNCTBUTEIbHOrO Yncna. PyHKUnm Y ux OK-01, OK-02,
cBolicTBa u rpaduKkn. CBOMCTBA KOPHA N-OM CTeNneHu OK-03, OK-04,
Tema 9.2 MNpeobpasoBaHue OcHoBHOe cojiep:kaHNe Y4eOHOro MaTepuaia 4 OK-05, OK-07
BbIPaXKEHUI ¢ KOpHAMK N-0ii | KoMOMHUpOBaHHOE 3aHATHE
crenexn NMpeobpaszoBaHMe MPPALMOHA/IbHbBIX BbIPaXKEHUI
Tema 9.3 OcHoOBHOe cojiep:kaHNe Y4eOHOro MaTepuaia 2
CsoiicTBa cTENEHM C KomOnHupoBaHHoOe 3aHATHE
paLMOHaNbHbIM U MoHATUE cTemneHu ¢ ItobbIM paLMOHabHbIM NoKasaTesieM. CTeneHHble QyHKLMK, UX
OEeNCTBUTENbHbBIM CBOWCTBA U rpadmKkn
nokasaTtensimu
Tema 9.4 PewweHue OcHoOBHOe coep:kaHNe Yy4eOHOr0 MaTepuaia 6
MppaLMOHaNbHbIX KoMOnHMpoBaHHOE 3aHATHE
YPaBHEHUI U HEPABEHCTB PaBHOCMABLHOCTb MPPALMOHANBHBIX YPaBHEHWIA U HePaBEHCTB. MeToapbl UX peLueHus.
PelweHne nppaLMoHanbHbIX yPaBHEHUI N HEPABEHCTB
OcHoBHOe coiep:kaHMe YIeOHOT0 MaTepHuaia 2
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Tema 9.5 OnpepeneHune cteneHHoM yHKLUMU. Mcnonb30BaHWE ee CBOMCTB NPW peLleHnn ypaBHEHUI 1
CreneHun n KOpHW. M HEepaBeHCTB

CTteneHHad ¢YHKL|,V|H KOHTpOJ'[I)HaH paﬁOTa 1
Paznen 10. IlokazatenbHast GyHKIHSA 16
Tema 10.1 OcHoBHOe coiep:KaHNe YUeOHOT0 MaTepuaja 4

MokasatenbHasa PyHKUmA, ee | KoMOMHUPOBAHHOE 3aHATHE

CBOWCTBA CTeneHb € NPOU3BO/IbHLIM AENCTBUTENbHbBIM MOKa3aTesnem. OnpegeneHne NokasaTenbHOM
bYHKLMKM, ee cBOMCTBA M rpaduK. 3HAKOMCTBO C MPUMEHEHMEM NOKA3aTENbHOM GYHKUMMN.
PelweHne NoKasaTeNbHbIX YpaBHEHNN GYHKUMOHaNbHOTPadUUYECKUM METOA0M

Tema 10.2 OcHoBHOe cojiep:kaHNe Y4eOHOro MaTepuaia 6
PelieHne nokasaTenbHbIX IIpakTnyeckoe 3ansiTHe OK-01, OK-02,
YyPpaBHEHUI N HepaBeHCTB PeleHne nokasaTteibHbIX YpaBHEHUN METO40M YPaBHUBAHUA NOKa3aTesield, MeToAoMm OK-03. OK-04. OK-
’ 1
BBEZEHNA HOBOW NepeMeHHOM, PyHKLMOHAbHO-TpadUYEeCKUM METOZOM. 05, OK-07

PeweHune noKkasaTesibHbIX HEPAaBEHCTB

Tema 10.3 OcHoBHOe coiep:kaHMe Y4eOHOI0 MaTepHaIa 4
Cucrembl NoKasaTe/1bHbIX KomOnnupoBaHHoOe 3aHATHE
ypaBHeHui PelieHne cucTem NoKasaTe/ibHbIX YpaBHEHWIA
Tema 10.4 PeweHue OcHoBHoOE coaepaxaHue y4e0HOI0 MaTepHuasia 2
3agau. PeweHne nokasaTenbHbIX ypaBHEHUI METOA0M YPaBHUBAHMWA NOKasaTene u MeTogom 1
MokasaTenbHas GpyHKLMs BBEAEHNA HOBOW NepemMeHHON. PelleHne NoKasaTeslbHbIX HEPaBEHCTB
KonTpoannas padora 1
Paznen 11. Jlorapudgmel. Jlorapudpmudeckass pyHkuust 28 OK-01, OK-02,
Tema 11.1 ‘ OcHoBHOe coiep:kaHMe YUeOHOT0 MaTepuaa 4 OK-03, OK-04,
Norapudm umcna. KomOunupoBanHoe 3aHsiTHE OK-05, OK-07 IIK1.
AecATNYHbIN M HaTyPanbHbIA | florapudm uncna. [JecATUUHbIN U HAaTypPa/bHbINA 0rapUdMbI, YACIO € 9

norapudmbl, Yncno e

OcHoBHOE CoI€CpKaHue y‘leﬁHOFO MaTtepuaJia 6
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Tema 11.2

CsoitcTBa norapmdpmos.
Onepauus
norapudmmpoBaHms

KomOunupoBanHoe 3aHsiTue

CsoiicTBa norapmudpmos. Onepauma norapudmmpoBaHma.

Tema 11.3 JSlorapudmmnyeckas

dYHKLMSA, ee CBONCTBA

OcHOBHOE coep:KaHue y4eGHOT0 MaTepuasia

KoMOuHMpoOBaHHOE 3aHATHE

Norapudmmyeckasn GyHKLMA N ee CBONCTBA

Tema 11.4 PeweHne
norapnemmyecKkmx
YPaBHEHWUI U HEPABEHCTB

OcHOBHOE coep:KaHue y4eGHOT0 MaTepuasia

KomOuHupoBanHoe 3aHsiTHE
MoHATWe norapndmmnyeckoro ypasHeHua. Onepauma noTeHUMpPoBaHMA. TPU OCHOBHbIX

MeToAa pelleHua Norapndmmyeckmx ypaBHeHUN: pyHKLUMOHaNbHOrpadUuiecknii, metos,
NOTEHUMPOBAHUA, METO/, BBEAEHMA HOBOM NepeMeHHON.

JNlorapuommuyeckune HepaBeHCTBa

Tema 11.5 Cuctembi

OcHoBHOe cofep:kaHMe y4eOHOIr0 MaTepuasia

norapndmmyecKkmx KomOuHupoBanHoe 3aHsITHE

ypaBHEHUN ANropuUTM peLleHns cUcTemMbl YypaBHEHUA. PaBHOCUMABbHOCTb IorapuPpMmUUYECKUX YPaBHEHN
W HEPaBEHCTB

Tema 11.6 IIpodeccnoHanbHO-OPUEHTUPOBAHHOE coaep:kanue (conep:xkanue

JNorapudmbl B npupoge n IPHKJIATHOrO MOIYIs)

TEXHWKE IIpakTHyeckoe 3aHsATHE
MNpumeHeHne  norapuoma. Norapudmmyeckas cnupanb B npupope. Ee
MmaTemaTnyecKkme CBOMCTBA

Tema 11.7 PeweHue OcHoOBHOe cojiep:kaHNe Y4eOHOro MaTepuasa

3a4au. Norapudmmyeckas byHKUmA. PelweHune NPOCTeNIIMX  NorapudmMmmnyeckmx

Norapudmbl. ypaBHeHWI

Norapudmmyeckasn GpyHKLMA

KonTtpoabnas padora

CamocrosiTeqbHast padoTa

MpunoskeHna norapndmos
MprMepbl Pas3NnYHbIX MPOLECCOB, ONMUCbIBAEMbIX C MOMOLLLbIO NOKa3aTebHbIX U
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norapnomuyeckmnx GyHKLuUM

Pasnen 12. MHoxkecTBa. JjleMeHTHI TeOpuM rpagos 10
Tema 12.1 MHo»ecTBa OcHoBHOe coiep:KaHNe YUeOHOT0 MaTepUaja 2
KomOunupoBanHoe 3aHsiTue
NMoHATHMe mHOXKecTBa. NogmHoXKecTBo. Onepaunm ¢ MHOXeCTBaMm
Tema 12.2 IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE coep;KaHue (conep:xkanue 2
Onepaymm ¢ MHOXKecTBamu NPUKJIATHOT0 MOIYJIfA)
IIpakTH4yeckoe 3aHsATHE
Onepauunm c mHoXecTBamu. PelweHne npuknagHbix 3agad
Tema 12.3 I'pacdbl OcHoBHOe cojiep:kaHNe Y4eOHOro MaTepuaia 4
IIpakTH4Yeckoe 3aHsTHE
MoHAaThe rpada. CeA3HbIN rpad, AepeBo, UMK/ rpad Ha NIOCKOCTH
Tema 12.4 OcHoBHOe cojiep:kaHKNe Y4eOHOro MaTepuajia 2
PeweHwne 3agau. Onepaumm ¢ MHOXKecTBamu. OnncaHMe peasbHbIX CUTYaLMUI C NOMOLLLbEO MHOMECTB. 1
MHoecTBa, Mpadbl n nx MpumeHeHMe rpadoB K pelleHnto 3a4au
npMMmeHeHue Kourpoabnas padora 1
Pa3znen 13. DiieMeHTbl KOMOMHATOPUKHU, CTATUCTUKH U TEOPUHU BEPOSITHOCTEH 24
Tema 13.1 OcHoBHOe coiep:kaHMe YIeOHOT0 MaTepHuaIa 4
OCHOBHble NOHATUA KoMOuHMpoBaHHOE 3aHATHE
KOMBMHATOPUKM MepecTtaHOBKM, PpasMeLLLEHUA, COYETaHUA.
Tema 13.2 OcHoOBHOe cojiep:kaHNe Y4eOHOro MaTepuaia 4
OK-01, OK-02,
CobbITne, BEPOATHOCTb KoMmOuHnupoBanHoe 3aHsITHE
cobbiTuA. CnoxKeHune n CoBMeCTHble 1 HeCOBMECTHble cobbITnA. Teopembl 0 BEPOATHOCTU CYMMbI COBbITUN. OK-03, OK-04,
YMHOKeHMe BEPOATHOCTEN YcnoBHan BepoATHOCTb. 3aBUCUMbIE U He3aBUCUMbIe cObbITUS. TeopemMbl O BEPOATHOCTU OK-05, OK-07
Nnpoun3BeAeHNs COBbITUI. IIK1. 9
Tema 13.3 BepoATHOCTb B IIpodeccnonanbHO-OPUEHTUPOBAHHOE cojepkanue (copep:kanue 4

npo¢deccoHanbHbIX

3a4a4vax

TPUKJIAJHOTO MOIYJI)

IIpakTH4eckoe 3aHsITHE
OTHOCKTe/IbHaA YacToTa cobbITHA, CBOMCTBO ee ycTonumsocTu. CTaTucTuyeckoe

onpeageneHne BepoATHOCTU. OueHKa BE€POATHOCTU cobbITuA
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‘ Tema 13.4 OcHoBHOe cojiep:kaHNe Yy4eOHOro MaTepuasia 2

[OVCKpeTHaaA cnyyaliHas KomOunupoBanHoe 3aHsiTue

BE/INYMHA, 3aKOH ee Buabl cnyyaiiHbix BeanumH. OnpeaeneHne gUCKPETHON CNy4YalHON BENNYMHDI. 3aKOH

pacnpegeneHna pacnpeaeneHma AUCKPETHOM cay4yaiiHoOM BeIMUYMHbI. Ee YncnoBble XapaKTepUCTUKK

Tema 13.5 OcHoBHoOe coiep:kaHNe YUeOHOT0 MaTepuaja 4

3aAaum matematu4eckomn KomOnnupoBanHoe 3aHsAATHE

CTaTUCTUKM BapmaLMOHHbIN pag. MonuroH 4yacToT U rmcTorpamma.

CTaTUCTMYECKME XapaKTEPUCTUKM pasa Habaogaemblx AaHHbIX

Tema 13.6 IIpodeccnonanbHO-OPUEHTUPOBAHHOE coJep:kanue (conep:xkanue 4

Cocrasnenue Tabamu, u NPHKJIAXHOTO MOAY.IST)

ANarpamm Ha npakTnke IIpakTHyeckoe 3aHsiTHE
MepBrnyHan 06paboTKa CTaTUCTUYECKMX AaHHBIX. [paduryeckoe Ux NnpeacTaBiaeHuUe.
HaxoxaeHne cpegHUX XapaKTepuUCTMK, Habatogaemblx AaHHbIX

Tema 13.7 PeweHune OcHoBHOe cojiep:kaHNe Yy4eOHOro MaTepuaia 2

334a4. dNemMeHTbl dnemeHTbl KoMbMHaTOpUKKU. CobbITUE, BEPOATHOCTb CODObITUA. CNOXKEHUE N YMHOXKEHNE 1

KOMBMHATOPWUKM, BEPOATHOCTEMN

CTAaTUCTMKM U TEOPUU KounTtpoannas padora 1

BEPOATHOCTEN CamocrosTeasHas paGora 4
Cxembl BepHYNIM NOBTOPHbBIX UCMBITAHWUNA.
CpeaHue 3Ha4YeHMA U UX NPUMEHEHME B CTaTUCTUKE.

Pa3znen 14. YpaBHeHUs] U HEPABEHCTBA 22

Tema 14.1 PasHocunbHOCTL | OCHOBHOE cofep kaHue y4eOHOr0 MaTepHuaJia 4

YPaBHEHMUI N HEPABEHCTB. Kom0uHMpoBaHHOe 3aHATHE OK-01, OK-02,

Obwue meToabl peweHua PaBHOCUABLHOCTb YpaBHEHUI U HepaBeHCTB. OnpeaeneHmnsa. OCHOBHblE TEOPEMbI OK-03, OK-04,
PaBHOCUbHBIX NEpexoax B ypaBHEHUAX U HepaBeHcTBax. ObLme meToabl peleHns OK-05, OK-06,
YPaBHEHWI: Nepexos OT paBeHCTBa GYHKUMI K paBEHCTBY apryMeHTOB A1 MOHOTOHHbIX OK-07
bYHKUMIA, MeToA, Pa3NoKEHUA HA MHOXKUTENN, METO, BBEAEHUA HOBOM NepemMeHHOM, IIK1. 9
bYHKLMOHaNbHO-rpaduUYeckmin metos,
OcHOBHOe cojlep:kaHNe Y4eOHOro MaTepuaa 2
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Tema 14.2
paduryeckmin meton,
peleHns ypaBHEeHUH,

KomOnnupoBaHHoe 3aHsAATHE
O6uwme meToabl peLeHNA HEPABEHCTB: NEPEXo OT CPaBHEHWUSA 3HAYEHUIN GYHKUNI K
CpPaBHEHUIO 3HAYEHWNI aPryMeHTOB A1 MOHOTOHHbIX GYHKLMM, METO MHTEPBAJIOB,

HepaBeHCTB byHKUMOHaNbHO-rpaduyeckuii meTtoa. Mpaduuecknini MeTos, peLueHus ypaBHeHUN u
HepaBeHCTB
Tema 14.3 OcHoBHOe coiep:kaHNe YUeOHOT0 MaTepUaja 2
YpaBHeHUA 1 HepaBeHcTBa ¢ | KoMOuHUpoBaHHOE 3aHsSITHE
MoZynem OnpeaeneHne mogyns. PackpbiTve moayns no onpeneneHuto. MpocTelilime ypaBHEHNA U
HepaBeHCTBa C Moay/iem. MpUMeHeHWe PaBHOCUJIbHBIX MEePEX0a0B B ONpeae/ieHHbIX
TUNax YPaBHEHUI N HEPABEHCTB C MOAY/1EM
Tema 14.4 OcHoBHOe cojiep:kaHNe Y4eOHOro MaTepuaia 4
YpaBHeHMA 1 HepaseHcTBa ¢ | KomOnHUpoBaHHOE 3aHsATHE
napameTpamu 3HaKOMCTBO € NapameTpom. MpocTelilumne ypaBHeHMA 1 HepaBeHCTBa C NapaMeTpom
Tema 14.5 IIpodeccnonaLHO-OPHEHTHPOBAHHOE colep:xaHue (copep:xkanue 8
CocTaBneHue U peleHne NPHKJIAAHOTO MOYJIsN)
npodeccmoHanbHbIX 33434 € TMpaKkTHuecKoe 3aHsTHE
MOMOLLLIO ypaBHEHMN PelweHure TeKCTOBbIX 3334 NPOPECCUOHANBHOIO COAEPKAHMUSA
Tema 14.6 PeweHue OcHOBHOE coiep:KaHNe YIeOHOT0 MaTepHaja 2
3ajau. IIpakTH4Yeckoe 3aHATHE
YpaBHeHUA U HepaBeHCTBa Obume meToabl peleHus ypaBHEHUI. YpaBHEHWA U HEpPaBEHCTBa C MOLY/IEM U C
napameTpamm
KoncyabTamus 2
IIpomexyTounas arrecranus (JK3amMeH) 6
Bcero: 340
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Brympu xasicoozo pazdena ykaszvisaromes coomgemcemayiowue memovl. 110 kaxcootl meme onucvlaemcs cooepaicanue yueobHo2o mamepuand (6 OudakmuyecKux
e0UHUYAX), HAUMEHOBAHUS HEOOXOOUMBIX 1aDOPAMOPHBIX PAOOM U NPAKINUYECKUX 3AHAMUL (OMOENbHO N0 KaXcOoMY 8UQY), KOHMPOIbHBIX pabom, a MAKdice NPUMEPHAs
memamuka camocmosamensvhou pabomoi. Obvem uacos onpedensiemcs no Kaxcoou no3uyuu cmonbya 3 (ommeueno 36e300uxoli *). Ypoeensb oceoenus npocmaesisiemcs
Hanpomue OUOAKmMu4eckux eOuHuy 6 cmonoye 4 (ommeueno 08yms 36ez0ouxamu **).

JI1s XapakTepUCTHKH YPOBHSI OCBOCHUS YUEOHOTO MaTepHaia UCTIONB3YIOTCS CIICAYIOIINEe 0003HAUCHHS:

1. — o3HaKOMHTENBHEIH (Y3HABAaHHUE paHee N3yUYeHHBIX 0OHEKTOB, CBOHCTB);

2. — penpOyKTUBHBIH (BBINOJHEHHE ACITCIBLHOCTH 110 00pa3ily, MHCTPYKIIUHU WU 01 PYKOBOACTBOM )

3. — MIPOIyKTUBHBIH (IJTAHUPOBAHUE M CAMOCTOSTEIILHOC BHITIOHEHUE ICATEIBHOCTH, PEIICHHE TPOOJIEMHBIX 3a/1a4)
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3. YCJIOBUA PEAJIU3ALIAHN PABOYEM IMPOT'PAMMBI
YYEBHOU JUCIIUIIJIMHBbI

3.1. TpeGoBanus K MHUHUMAJIbHOMY MaTepuaJIbHO-TEXHUYECKOMY
o0ecIeYeHNIo

O6opynoBanue yaeOHOT0O KabUHeTA:

- TOCAZI0YHbIE MECTA M0 KOJMUYECTBY O0YUaIOIIUXCS;
- pabouee MeCTO MpenojaBaTes;

- KOMIUIEKT Y4eOHO-HarJISITHBIX TIOCOOHIA;

- KOMIUIEKT 3JICKTPOHHBIX BHJICOMATEPHAIIOB,;

- 3a1aHUs U1 KOHTPOJIBHBIX padoT;

- npoecCHOHATBHO OPUEHTUPOBAHHBIC 33 JaHNS;

- MaTepualIbl IK3aMeHa.

TexHudeckue cpencTBa 00y4eHus:
- IEPCOHAIBHBIN KOMITBIOTEP C JTUIIEH3MOHHBIM ITPOrPAMMHBIM 00eCIIeUeHUEM;
- IPOEKTOP € IKPAHOM.

3.2. MudopmarimonHoe odecrieueHrue o0ydeHus

3.2.1. OcHOBHBIE YJICKTPOHHbIE U3AHUS
1.Anmumos III.A. u np. Maremartuka: anredpa 1 Hayaiaa MaTeMaTHYECKOro aHaJIu3a,
reometpusi. 10-11 kiaccel: yueOHUK 1711 0011€00pa30BATENbHBIX OpraHu3alIuii:
0a30BbIi 1 yriyoseHHbIN ypoBHU.- M: IIpocBemenue, 2021.
2.bocomonos, H. B. Tlpaktuueckue 3aHsATUA 1O Marematuke: B 2 4. Yacts 1
[DnexkTpoHHBIN pecypc] : yueOHOe mocolue sl cpeaHero npohecCUOHAIBHOTO
obpazosanus / H. B. boromonoB. — 11-e¢ u3a., mepepad. u gon. — Mocksa :
M3narensctBo  FOpaiitr, 2021. — 326 c¢. — Pexum jgocryma:
https://urait.ru/bcode/470650 (mara oopamenus: 04.10.2023).

3.bocomonos, H. B. Tlpaktuueckue 3aHsATUA MO Maremaruke: B 2 4. Yactp 2
[DnexTpoHHBIN pecypc] : yueOHOe mocolue sl cpeaHero npodecCuoHAIBHOTO
obpazosanus / H. B. boromonoB. — 11-e¢ u3a., mepepad. u gon. — Mocksa :
WznatensctBo  FOpaiit, 2023. — 251 c¢. — Pexum jgocryna:
https://urait.ru/bcode/512669 (mata oopamenwus: 04.10.2023).

3.2.2. JlonoJIHUTEIbHbI€ HCTOYHUKH

1. Bboromonos H. B. I'eomeTpus [ DnekTpoHHBIM pecypc] : YueObHoe mocodue s
CIIO. -

Mockga: FOpaiit, 2021. - 108 c. — Pesxxum poctymna: https://urait.ru/bcode/469826



https://urait.ru/bcode/470650
https://urait.ru/bcode/470650
https://urait.ru/bcode/470650
https://urait.ru/bcode/470650
https://urait.ru/bcode/512669
https://urait.ru/bcode/512669
https://urait.ru/bcode/469826
https://urait.ru/bcode/469826

2. I'ycer B. A., KoxyxoB U. b. ['eomerpust [DnexkTpoHHbIi pecypc] @ YueOHoe
nocobue

st CITO. - Mocksa: FOpaiit, 2021. — 280 ¢. — Pexxum pocrymna:
https://urait.ru/bcode/474920

3. Kpemep H. III., KoncrantmHoBa O. I'. Marematuka 1Js1 KOJUIEIKEH

[DnexTponnsIit pecypce] : Yuebnoe mocodue mist CI1O. - Mocksa: FOpaiit, 2021. -

346 c. — Pexxum gocTyra:
https://urait.ru/bcode/469282
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https://urait.ru/bcode/474920
https://urait.ru/bcode/474920
https://urait.ru/bcode/469282
https://urait.ru/bcode/469282

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUS

YYEBHOI TUCHUATIMHBI

KOHTpOJ'IB N OICHKAa PACKPBLIBAIOTCA 4YCPC3 JUCHUILNIMHAPHBIC PC3YJbTAThI,

YCBOCHHBIC 3HAHUS H HpI/IO6pCTeHHBIC CTYACHTAaMM YMCHUs, HAIIPAaBJICHHBIC Ha

dbopmupoBanue 00MKX U MPOdHeCCUOHATBHBIX KOMITETEHIIUN.

Oo6mas/npodeccuoHaIbLHAasK
KOMIIETEHIIHS

Paznen/Tema

THun oneHoYHbIX
MepPOnpHUATHSA

OK 01. Bbibupatb cnocobbl
pelleHus 3aaad
npodeccnoHanbHoOM
OeATeNbHOCTH
NPUMEHUTENbHO K
Pa3INYHbIM KOHTEKCTam

P1,Tema 1.1,1.2, 1.3 M-0/c5 1.4, 1.5, 1.6
P2 Tembl 2.1,2.2,2.3,2.4,2.5N-0/c, 2.6

P 3, Tembl 3.1, 3.2, 3.3 N-0/c, 3.4

P4, Tembl 4.1,4.2,4.3,4.4,4.5, 4.6, 4.7 No/c,
4.8,4.9,4.10,4.11P5,Tembl 5.1, 5.2

P 6, Tembl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 M-0/C,
6.8, 6.9, 6.10 N-o/c, 6.11

P7,Tembl 7.1,7.2,7.3,7.4,7.5,7.6, 7.7 N-
0/c,7.8,7.9,7.10 N-o/c, 7.11, 7.12, 7.13,
7.14,7.15,7.16, 7.17

P 8, Tembl 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Tembl 9.1,9.2,9.3,9.4,9.5 P 10, Tembl
10.1, 10.2, 10.3, 10.4 P 11, Tembi 11.1,
11.2,11.3 M-o/c, 11.4,

11.5,11.6 N-o/c, 11.7

P12, Tembl 12.1,12.2,12.3,12.4

P 13, Temsi 13.1, 13.2, 13.3, 13.4, 13.5 MNo/c,
13.6

P 14, Tembl 14.1, 14.2, 14.3, 14.4, 14.5 MNo/c,
14.6

TecTupoBaHue YCTHbIN

onpoc MatemaTnyeckui

OUKTaHT

NHamnsuayanbHas
camocToaTesnbHan
paboTa
MNpeacrasnernue

pe3ynbTaToB
npaKkTU4Yeckmx pabot
3awmnTa TBOPYECKMX
paboT 3awmTa
WHAMBUAYANbHbIX
NpPOEeKToB

KoHTponbHan paboTa
BbinonHeHue
3K3aMeHaUMOHHbIX
3a/,aHuin

°> [pogheccuoHabHOE-0PUEHMUPOBAHHOE COOEPHaHUE
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OK 02. Ncnonb3oBaTb
COBpEeMeHHble cpeacTBa
NOMWCKa, aHanun3a u
WMHTepnpeTaunn nHeopmaumnm,
N MHGOPMALMOHHbIE
TEXHO/IOTUKM AN1A BbINOJIHEHUSA
33434 npodeccMoHanbHoOM
LeATeNbHOCTH

P1,Temal.1,1.2,1.3M-0/c,1.4,15, 1.6

P2 Temn 2.1,2.2,2.3,2.4,2.5M-0/c, 2.6

P 3, Tembl 3.1, 3.2, 3.3 N-0/c, 3.4

P4, Tembl 4.1,4.2,4.3,4.4,4.5, 4.6, 4.7 No/c,
4.8,49,4.10,4.11P5,Tembl 5.1, 5.2

P 6, Tembl 6.1,6.2,6.3, 6.4,6.5, 6.6, 6.7 N-0/C,
6.8, 6.9,6.10 N-0/c, 6.11

P7, Tembl 7.1,7.2,7.3,7.4,7.5,7.6, 7.7 N-
0/c,7.8,7.9,7.10 N-o/c, 7.11, 7.12, 7.13,
7.14,7.15,7.16, 7.17

P8, Tembl 8.1, 8.2,8.3,84,8.5,86 P

9, Temb1 9.1,9.2,9.3,9.49.5P 10,

Temsb! 10.1, 10.2, 10.3,10.4

P11, Tembl 11.1,11.2,11.3 N-0/c, 11.4,
11.5,11.6 M-o/c, 11.7

P12, Tembl 12.1,12.2, 12.3, 12.4

P 13, Tembi 13.1, 13.2,13.3, 13.4, 13.5 No/c,
13.6

P 14, Tembi 14.1, 14.2, 14.3, 14.4, 14.5 -

TecTMpoBaHWe YCTHbIN

onpoc MatemaTnuyeckui

ANKTAHT

NHansmayanbHas
camocToATeNbHasA
paboTa
MpeacTtasneHune

pesynbTaToB
NPaKTUYECKNX paboT
3aLwWwuTa TBOPUYECKMX
paboT 3awmTa
WMHOMBUAYANbHbIX
NpPoeKToB

KoHTponbHasa paboTa
BbinosiHeHWe
3K3aMeHaLMOHHbIX
3a4aHumn

o/c, 14.6

OK 03. MNMnaHuposaTb 1
peann3oBbIBaTb COOBCTBEHHOE
npodeccrmoHanbHoe U
JINYHOCTHOE Pa3BUTKE,
npeanpPUHUMaTENbCKYHO
OEeATeNnbHOCTb B
npodeccmoHanbHom chepe,
MCNONb30BaTb 3HAHUA NO
$UHAHCOBOM rPAaMOTHOCTHU B
Pa3IMYHbIX }KM3HEHHbIX
CUTyaumax

P1, Temal.1,1.2,1.3N-0/c,1.4,15,1.6
P2, Tembl 2.1, 2.2,2.3,2.4,2.5N-0/c, 2.6
P 3, Tembl 3.1, 3.2,3.3MN-0/c, 3.4

P4, Tembi 4.1,4.2,4.3,4.4,4.5,4.6,4.7 No/c,
48,4.9,4.10,4.11P5, Tembl 5.1, 5.2

P 6, Tembl 6.1, 6.2,6.3,6.4,6.5, 6.6, 6.7 M-0/c,
6.8, 6.9,6.10 MM-0/c, 6.11

P7, Tembi 7.1,7.2,7.3,7.4,7.5,7.6,7.7 N-
o/c,7.8,7.9,7.10 N-o/c, 7.11, 7.12, 7.13,
7.14,7.15,7.16, 7.17

P8, Tembl 8.1, 8.2, 8.3,8.4, 8.5, 8.6

P9, Tembl 9.1,9.2,9.3,9.4,9.5

P 10, Temb! 10.1, 10.2,10.3, 10.4 P 11,
Tembl 11.1, 11.2, 11.3 M-o/c, 11.4,
11.5,11.6 M-o/c, 11.7

P12, Tembl 12.1,12.2,12.3,12.4

P 13, Tembl 13.1, 13.2, 13.3, 13.4, 13.5 Mo/c,
13.6

P 14, Tembl 14.1, 14.2, 14.3, 14.4, 14.5 No/c,
14.6

TecTMpoBaHue YCTHbIN
onpoc
MaTemaTuyeckui
OUKTaHT
NHanBuayanbHan
camocToaTenbHas

paboTa
MNpeacTtaBneHune

pe3ynbTaToB
npaKkTnyeckmx pabot
3aLmTa TBOPYECKMX
paboT 3awmTa
WHAVMBUAYANbHbIX
NPOEKTOB

KoHTponbHas paboTa
BbinonHeHne
3K3aMeHaLMOHHbIX
3a4aHun
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OK 04. 2pdekTnBHO P1,Tema1.1,1.2,1.3M-0/c,1.4,15,1.6 TecTMpoBaHMe YCTHbIN
B3aMMOZECTBOBATL M P2, Tembl 2.1, 2.2, 2.3, 2.4, 2.5 M-0/c, 2.6 onpoc
6 .
paboTaTh B KOANEKTHBE U P 3, Tembi 3.1, 3.2, 3.3 N-0/c, 3.4 Matemartiueckmii
KomaHge
P4, Tembi 4.1,4.2,4.3,4.4,4.5,4.6,4.7 Nofc, |AIKTaHT
4.8,4.9,4.10, 411 P 5, Tembl 5.1, 5.2 NHanenayanbHas
camocToATesIbHanA
P 6, Tembl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 MM-0/C, pabota
6.8, 6.9, 6.10 N-o/c, 6.11 Npeactasnerie
P7,Tembl 7.1,7.2,7.3,7.4,7.5,7.6,7.7 N- De3yNLTaTOB
o/c,7.8,7.9,7.10 N-o/c, 7.11, 7.12, 7.13, NPaKTUYECKNx pabot
7.14,7.15,7.16, 7.17 3almTa TBOPUYECKMUX
P 8, Tembi 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 pabot 3awwTa
P9, Tembl 9.1,9.2,9.3,9.4,9.5 MHANBUAYaneHEIX
NPOEeKToB
P 10, Tembl 10.1, 10.2, 10.3, 10.4 P 11,
KoHTponbHaa paboTa
Tembl 11.1, 11.2, 11.3 M-o/c, 11.4,
BbinosnHeHne
11.5,11.6 N-o/c, 11.7 9K3aMEeHaLMOHHbIX
P12, Tembl 12.1,12.2,12.3,12.4 3a/.aHun
P 13, Tembl 13.1, 13.2, 13.3, 13.4, 13.5 Mo/c,
13.6
P 14, Tembl 14.1, 14.2, 14.3, 14.4, 14.5 MNo/c,
14.6
OK 05. Ocyuiectenatb ycTHyto | P 1, Tema 1.1, 1.2, 1.3 N-o/c, 1.4,1.5, 1.6 TecTupoBaHue YCTHbIN
W NUCbMEHHyIo P2, Tembi 2.1,2.2,2.3,2.4,2.5 M-0/c, 2.6 onpoc
0 aumio Ha o
KOMMYHUKALAIO H P 3, Tembi 3.1, 3.2, 3.3 MM-0/c, 3.4 Matematuieckun
rocyjapCcTBEHHOM A3bIKe
Poccuiickoii deaepalii ¢ P4, Tembi 4.1,4.2, 4.3, 4.4,4.5,4.6,4.7 Mo/c, AM"'“T""”T
y4yeTom ocobeHHocTeMn 4.8,4.9,4.10,4.11 HANBUAYanbHaA
caMocToATesIbHanA
COLMaNbHOIO U KyNIbTYPHOTO P5, Tembl 5.1, 5.2 pabora
KOHTeKCTa P1,Temall, 12 13M-0/c, 14,15 16 NpeacTasnenme
P2, Tembl 2.1, 2.2,2.3,2.4,2.5M-0/c, 2.6 P 3, pe3ynbTaToB
Temsbi 3.1, 3.2, 3.3 M-0/c, 3.4

55




P4, Tembi 4.1,4.2,4.3,4.4,4.5,4.6,4.7 No/c,
4.8,4.9,4.10, 411

P5, Temb 5.1, 5.2

P 6, Tembl 6.1, 6.2, 6.3,6.4,6.5,6.6,6.7
M-o/c, 6.8,6.9, 6.10 M-o/c, 6.11

P7 Tembl 7.1,7.2,7.3,7.4,7.5,7.6,7.7 N-

0/c,7.8,7.9,7.10 N-o/c, 7.11, 7.12, 7.13,
7.14,7.15,7.16, 7.17
P8, Temb 8.1, 8.2,8.3,8.4,85, 8.6

P9, Temb 9.1,9.2,9.3,9.4,9.5 P 10,
Tembl 10.1, 10.2, 10.3, 10.4

P11, Temsb 11.1,11.2,11.3 N-0/c, 11.4,
11.5, 11.6 N-o/c, 11.7

P12, Tembl 12.1,12.2,12.3,12.4

P 13, Temsl 13.1, 13.2, 13.3, 13.4, 13.5 No/c,
13.6

P 14, Tembl 14.1, 14.2, 14.3, 14.4, 14.5 No/c,
14.6P 9, Temb1 9.1, 9.2, 9.3,9.4,9.5 P 10,
Temsi 10.1, 10.2, 10.3, 10.4

P11, Tembl 11.1, 11.2,11.3 M-0/c, 11.4,
11.5, 11.6 N-o/c, 11.7

P12, Tembl 12.1,12.2,12.3

P 13, Temsl 13.1, 13.2,13.3, 13.4, 13.5 No/c,
13.6

P 14, Tembl 14.1, 14.2, 14.3, 14.4, 14.5 MNo/c,
14.6

NpPaKTUYecknx pabot
3aLwmTa TBOPYECKMX
paboT 3awmTa
WMHAMBUAYANIbHbIX
NpPoeKToB

KoHTponbHasa paboTa
BbinonHeHue
3K3aMeHaLMOHHbIX
3a/laHuUi

OK 06. MpoasnaTb
rPa*KSaHCKOMNATPUOTUYECKYIHO
Nno3unumIo, AeMOHCTPMPOBATL
OCO3HAHHOE NoBeAeHMe Ha
OCHOBE TPAAULMOHHbIX
obLLevenoBeyeckmx
LEeHHOCTEeM, B TOM YnCne ¢
Y4EeTOM rapmMOHM3aLumn
MEKHaLMOHaNbHbIX U
MEXPESUTUO3HbIX
OTHOLUEHWUI, MPUMEHATb
CTaHAapThI
aHTUMKOPPYNLMOHHOIO
noseaeHuA

P1, Temal.1,1.2,1.3N-0/c,1.4,15, 1.6P6,
Tembl 6.1, 6.2,6.3,6.4,6.5,6.6, 6.7

n-o/c, 6.8, 6.9, 6.10 N-o/c, 6.11

P7,Temn1 7.1,7.2,7.3,7.4,7.5,7.6,7.7 M-
0/c,7.8,7.9,7.10 N-o/c, 7.11, 7.12, 7.13,
7.14,7.15,7.16, 7.17

P8, Tembl 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 P 14,
Tembl 14.1, 14.2, 14.3, 14.4, 14.5 No/c, 14.6

TecTupoBaHUe YCTHbIN
onpoc
MaTemaTuyeckui
OUKTaHT

NHauBuayanbHas
camocToaTenbHan
paboTa
MNpeacrasnenue

pesynbTaToB
NPaKTUYeCcKnx paboT
3almTa TBOPYECKMX
paboT 3awmTa
WMHOMBUAYANbHbIX
NpPOeKToB

KoHTponbHan paboTa
BbinonHeHune
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3K3aMeHaLMOHHbIX
3a/laHuUi

OK 07. CopemncrBoBaTth
COXPAHEHMIO OKpYKatoLe

P1, Temal.1,1.2,1.3N-0/c,1.4,15,1.6

TecTMpoBaHuMe YCTHbIM

P2, Tembl 2.1, 2.2,2.3,2.4,2.5M-0/c, 2.6 onpoc
cpeabl, pecypcocbepeskeHnto, .
PMMEHATS SHAHWA 06 P 3, Temnl 3.1, 3.2,3.3M-0/c, 3.4 MatemaTtuyeckun
M3MEHEHUM KAMMaTa, P4, Tembl 4.1,4.2,4.3,4.4,4.5,4.6,4.7 Nojc, | AMKTaRT
NPUHLMMbI GEPEeKANBOrO 4.8,4.9,4.10,4.11P 5, Tembi 5.1, 5.2 MHanBnayansHan

P 6, Tembi 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 camocroATenbHaR

paboTa

npousBoacTea, 3PpPeKTUBHO N-o/c, 6.8, 6.9, 6.10 NM-o/c, 6.11 MpeacraBneHune
[ecTBOBaTb B Ype3BblYaNHbIX P7,Temn1 7.1,7.2,7.3,7.4,7.5,7.6,7.7 M- pes3y/bTaToB

CnTYyaumAax

0/c,7.8,7.9,7.10 N-o/c, 7.11, 7.12, 7.13,
7.14,7.15,7.16, 7.17
P 8, Tembl 8.1, 8.2, 8.3, 84, 8.5, 8.6

P9, Tembl 9.1,9.2,9.3,9.4,9.5

P 10, Temb! 10.1, 10.2, 10.3, 10.4 P 11,
Tembi 11.1, 11.2, 11.3 M-o/c, 11.4,
11.5,11.6 M-o/c, 11.7

P12, Tembl 12.1,12.2,12.3,12.4

P 13, Tembi 13.1, 13.2, 13.3, 13.4, 13.5 No/c,
13.6

P 14, Tembl 14.1, 14.2,14.3, 14.4, 14.5 No/c,
14.6

npaKTU4Yeckmx pabot
3awmnTa TBOPYECKMX
paboT 3awmTa
WHANBUAYANbHbIX
NPOEKTOB

KoHTponbHan paboTa
BbinonHeHue
3K3aMeHaLMOHHbIX
3a/,aHuin

IIK'1.9

P 8, Tembl 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temb 9.1,9.2,9.3,9.4,9.5

P 10, Temb! 10.1, 10.2,10.3, 10.4 P 11,
Tembl 11.1, 11.2, 11.3 M-o/c, 11.4,
11.5,11.6 M-o/c, 11.7

MNpeacrasneHune
pe3ynbLTaToB
NpaKTU4Yecknx pabot
3almTa TBOPUYECKUX
paboT 3awmTa
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UHAMBUAYANbHbIX
NpoeKToB

KoHTposibHaA paboTa
BbinonHeHune
3K3aMeHaLUMOHHbIX

3a4aHumn

JIucT u3MeHeHHi ¥ TONMOJTHEHU M

B pabouylo nporpamMmy y4eOHOMN AUCHUTLITAHBI

I10 CIICOHAaJIbBHOCTU

(K00 u HaumeHoB8aHUe CHeYUaILHOCTU)

Ne usmeHeHus, 0ama UsmMeHeHUA; HOMep CMPAaHUYbl C U3MeHeHUeM
Hanpumep: U3meHeHune Nel, 16.06.21r., ctp. Ne 14
bbl/10 CTANO

------------------

NOONUCDH HHuZ{uaJZbl, qbaMu/zu;l BHecUuleco U3MeHeHUs

PaccmoTpeno u ogobpeno Ha 3acemanuu ITITK Ne
ITporokoi Ne « » 20 r.
ITpencenarens ITIK: /

noonuce  Hnuyuanel, pamunus
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