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1 OBILIAS XAPAKTEPUCTHUKA PABOYEM [TIPOI'PAMMBI YYEBHOI'O
MNPEIMETA
«OVIL.04.IT MaTeMaTukKa»

1.1 Mecto y4eOHOro mnpeaMera B CTPYKType NPOrpaMMbl MOJATOTOBKH CHEHUAINCTOB
cpeaHero 3BeHa

VYueonsii npeamer «OVIL.O4.I1  MaremaTukay OTHOCHTCS K TMPEAMETHOM 00IacTH
«Marematuka» ¥ 00IIe00pa30BaTEILHOMY IIUKIY MPOTPaMMbl IOATOTOBKH CIICIIHATMCTOB
CpEIHETrOo 3BEHA.

1.2 TpeOoBanusi K pe3yjabTaTam
Pesynbrarom ocBoenus OVIL.04.11 Marematuka - SBISE€TCA OIPEACIICHHBIA OTall
c(OPMHUPOBAHHOCTHU CIEAYIOIIUX OOIUX U MPO(ECCHOHATBHBIX KOMIIETEHIUI:

Koa u HaumeHOBaHHe I[lnannpyemble pe3ybTaThl OCBOCHUS MpeAMeTa
(popmupyemsbIx
KOMIeTeH M O0mue IIpeamerHsble
OKO01 J1.1. oco3HaHue y.1 BNageHue meTogamum
Bbibupatb cnocobbl | obyvatowmmmncs POCCUICKOWM | noKas3aTenbCcTB,  aNropuTMamm
pelweHuns 33434 | rpaXKAaHCKOM MAEHTUYHOCTY; pelweHns 3agau; yMeHue
7
npodeccnoHanbHOM M.1  OcBoeHHble,
dbopmynnpoBatb onpepeneHus,
0eATeNbHOCTH obyuatowmmuncs,
aKCMOMblI " TEOpeMbl
NPUMEHUTENBbHO K | MeXnpegmeTHble  MOHATMA MU P ’
Pa3NYHbIM yHMBepcasbHble yuyebHble | MPUMEHATE  MX,  MPOBOAWTb
KOHTEKCTam aencreuns (perynatueHble, | AOKa3aTe/lbHble PACCYXXAEHUA B
Nno3HaBaTeNbHble, X04e peleHna 3agay;
KOMMYHWKaTMBHbIE); Y.3  ymeHue onepuposaTb
M.2. cnocobHocts "X\ nonaTuamu: paLMOHaNbHble,
MCNONb30BaHUA B
o . | “ppaumoHanbHble,
No3HaBaTeNbHOMW M COUMANbHOM
NPaKTHKe, FOTOBHOCTb k | MOKasaTesbHble, CTeneHHble,
caMocCToATeNIbHOMY norapummyeckue,
NAAHUPOBAHUIO N | TPUrOHOMeETpUYECKMe
OCYLLECTBNEHNUIO y4ebHOM | ypaBHEHMA W HEpaBeHCTBa, WX
AEeATEeNbHOCTH, OpraHM3auMn | cpctembl:
’
yyebHOro  coTpypHuyectBa C V4.  ymenme ONepUpoBaTL
nefarormyeckMMmn paboTHMKamm
NOHATUAMM: byHKumA,
M CBEPCTHUMKAMW, K y4vacTUio B
NOCTPOEHUM  UHAMBUAYanbHoi | HEMPEPbIBHAA GyHKUmA,
obpaszoBaTesibHOM TPAEKTOPUY; npovssofHas, nepsoobpasHas,
M.3. oBnageHue HaBblKamMM | onpeaeneHHbIn WHTerpan;
y4ebHo-nccnea0BaTeNIbCKON, YMeHUe HaxoguTb Npou3BOAHbIE
NPOEKTHOM Z COUMaNbHOM | 516menTapHbIX bYHKLMIA,
eATeNbHOCTU;
A ! ncnonb3ya CNpaBoOYHble
MaTepuanbl;  uccnenoBatb B
NpocTenWnX caydaax ¢GyHKLUK
Ha MOHOTOHHOCTb, Haxo4uTb




Hanbonblwune wu

dYyHKUMI;
MHOrOYNIEHOB  C

HaMMmeHbLlLne
3HaYeHusA CTPOUTb
rpadukm
MCNONb30BaHMEM annapaTa
MaTeMaTU4YeCKoro aHanu3a;
NPUMEHATb MPOU3BOAHYIO NpMU

peweHnn 3ad4a4 Ha ABUXKEHUE,

pewarb NPaKTUKO-
OPUEHTUPOBaHHbIE 33aJayn  Ha
HanbosbwMe W  HaMmeHblune

3HaYeHMA, Ha HAXOXAEeHWe NyTH,
CKOPOCTU U YCKOPEHUs;

Y.24 ymeHune csoboaHO
onepupoBaTb NOHATUAMM:
4YeTHOCTb byHKUMK,
nepumoanYHOCTb byHKUMK,
OrpaHMYEeHHOCTb byHKUMK,
MOHOTOHHOCTb bYHKUMK,
3KCTpEMYM bYHKUMK,
Hambonblwee W HaumeHbllee
3HaYeHuA bYyHKUMM Ha
NPOMEKYTKE; ymeHue
npoBOAUTb nccnepoBaHue
byHKUMY;

Y.29 ymeHue onepuposaTtb
NOHATUAMM: KOMMNAEeKCHoe
yucno, CONpPAMKEHHbIEe

KOMnNAeKCHble 4Yuncna, moayab U
APrymeHT KOMNNEKCHOro 4ucna,

dopma
yucen

3aMMcM  KOMMAEKCHbIX
(reomeTpuyeckas,
TPUrOHOMETpPUYECKas 7
anrebpanyeckas); YyMeTb
npousBoAguTb apudmeTnyeckme
OEUCTBUMA  C  KOMMIEKCHbIMU

yncnamu; MPUBOAUTL MNPUMEpDI

MUCMONb30BaHMA  KOMMAEKCHbIX
yucen;
OK 02 n.a. LeseHanpaBneHHoe v.1 BNageHue meTogamu
Ucnonb3osBaTtb pa3suUTHE BHyTpeHHeVI NO3NUUN | noKa3aTenbCTs, anNropuTMamm
COBpeMEHHbIe JINYHOCTM Ha OCHOBeE ,u,yxosHov— peleHms 3agau; yMeHMe
cpepcTBa MOMUCKa, | HPABCTBEHHbIX LEeHHOCTEMN




aHanu3a n
WMHTepnpeTaumm
nHbopmaymm n
MHGOPMALMOHHbIE
TEXHOI0TUM ans
BbINONHEHUA cENED
npodeccnoHanbHoOM
OEeATeNbHOCTH

HapoaoB Poccuiickoi
depepaunm, UCTOPUYECKUX W
HALMOHAIbHO-KYNbTYPHbIX
TPaguumn, dbopmumpoBaHue
CUCTEMbI 3HAYMMbIX LEHHOCTHO-
CMbICNIOBbIX YCTAHOBOK,
AHTUKOPPYMNLNOHHOTO
MMPOBO33PEHMUS,
NPaBOCO3HAHMUA, 3KOI0TMYECKOMN
KY/IbTYpbl, CNOCOBHOCTU CTaBUTb

UeM M CTPOUTb YKU3HEHHble
nAaHbl;
M.3. oBnageHue HaBblKaMu

y4ebHO-Uccnen0BaTeNbCKOM,
NPOEKTHOM n coumnanbHom
[eATeNbHOCTH;

dbopmynnpoBatb onpeaeneHus,
aKCMoMbl n Teopembl,
NPUMEHATb  UX,  MNPOBOAMUTb

AOKa3aTe/JibHblE pPacCCyXOeHNA B
Xo4e peweHnA 3a4a4,;

y.2 yMeHune onepupoBaTb
NOHATUAMM:  CTEMEeHb  YUCAa,
norapuoém yncna; yMeHue
BbINOJIHATb BblYMC/IEHME

3Ha4YeHM U npeobpa3oBaHuUA
BbIPAXEHUN CO CTENneHAMMU W
norapuémamm, npeobpasoBaHUA

APOOHO-paLMOHANbHbIX

BblpaXKeHU;

Y.9 ymeHue onepuposaTtb
NOHATUAMM:  TOYKa, NpAmMas,
NAOCKOCTb, NPOCTPaAHCTBO,
ABYrPaHHbIM yron,
CKpelLmBatoLmeca npAamsble,
napannienbHOCTb "

nepneHanKyaapHOCTb NPAMbIX U

Na0CKOCTEMN, yron mexay
NPSAMbIMW, YTON MeXKAYy MNPAMON
M NJIOCKOCTbIO,

Yyron mexay

NIOCKOCTAMU, pPacCCToAHME  OT
TOYKHM 00 NAOCKOCTU, paCCToAHUE
mexagy npambimu, pacCtoaHue

mexagy naoCKoCtTaAMuU; ymeHue

MCcnoab30BaTb npu peweHnun

3aga4 M3y4yeHHble GaKTbl MU
TeopeMbl NNAHUMETPUN; YMEHUE
OUEHMBATb pa3mepbl 06bEKTOB
OKpYy¥KatloLLero Mmmpa;
Y.10 ymeHue onepupoBaTb
NOHATUAMM: MHOTOrPaHHUK,
CceyeHMe MHOrorpaHHuKa, Kyb,
napannenenunea, npusma,
durypa n
BpalLeHus,
wap, coepa,

BpaLLeHus,

nnpamuaa,
NOBEPXHOCTb

LMANHAP,
ceyeHuA

KOHYC,

odurypbl
NAOCKOCTb, Kacatowasaca cdepbl,




UMAWHAPA, KOHyca, naowaib
NOBEPXHOCTU nMpamuabl,
NPU3Mbl, KOHyCa, UWIUHAPA,
nnowaab cohepbl, obbem Kyba,
NPAMOYrO/IbHOTO
napannenenunena, nMpamuapl,
NPM3Mbl, UWAMHAPA, KOHYCa,
Wwapa; ymeHue  u3obparkaTb
MHOTFOFPaHHUKM U MOBEPXHOCTU
BPALLEHMA, UX CEYEHUA OT PYKM, C
NOMOLLbHO YyepTeKHbIX
WHCTPYMEHTOB U 3/IEKTPOHHbIX
CpeacTB; ymMeHue pacno3HaBaTb
CUMMETPUIO B MPOCTPAHCTBE;
ymeHue pacrno3HaBaTb
NpPaBW/ibHble MHOTOTPaHHUKW;
Y.25 ymeHue NCnosib30BaTb
CBOMCTBA W rpaduKkm yHKUMM
ana pelweHuA YPaBHEHUN,
HepaBeHCTB n 3ajay C
napameTpamu; u3obpaxaTb Ha
KOOpPAMHATHOMN NAOCKOCTH
MHOecTBa peLeHni
YPaBHEHWUI, HEPaABEHCTB U WX
cucTem;

Y.30 ymeHue cBobogHo
onepupoBaTb NOHATUAMM:
cpeaHee apuomeTmyeckoe,
MeMaHa, Hanbonblee n
HaMMeHbLLEee 3HAYEHUSA, Pa3MaXx,
ancnepcus, CTaHAAPTHOE
OTK/NIOHEHME  ANA  ONWUCaHWA
YUCNOBbIX  AAHHbIX;  YMeHue
nccnenoBaTtb CTaTUCTMYECKME
AaHHble, B TOM u4ucie C

npUMeHeHnem rpaduyeckmx
MeTo40B n 3N1eKTPOHHbIX
cpeacTs; rpaduyeckm
nccnenoBaTb COBMECTHble
HaboaeHUs c NOMOLLbIO

Anarpamm paccemBaHusA Z
NINHEeHON perpeccuu;




OK 03

MnaHnpoBaTb n
peann3oBbIBaThb
cobCTBEHHOE
npodeccnoHanbHoe WU
NINYHOCTHOE pa3BuTHeE,

npeAnpPUHUMATENBbCKYHO
[eATeNbHOCTb B
npodeccnoHanbHOM
chepe, umcnonb3osaTb
3HaHMA MO NPaBOBOI M
$UHAHCOBOM
rPamoTHOCTH B

Pa3NYHbIX XU3HEHHbIX
CUTYyaumnAax

n.2. rOTOBHOCTb K
CamMopasBuUTHIO,
CaMOCTOATENbHOCTHU "
camoonpeaeneHuto;

N.3.  Hanuume moTMBaUMU K
obyyeHuo n JNINYHOCTHOMY
pa3BUTUIO;

M.1  OcBOeHHbIEg,
obyyatowmmmcs,
MeXnpeamMmeTHble
YHUBEpCabHble
nencTemn
nosHaBaTe/bHbIE,
KOMMYHUKaATUBHbIE);

M.3. oBnageHune HaBblKamu
y4yebHo-nccnen0BaTeNbCKOM,
NPOEKTHOM n counanbHom
AeATeNnbHOCTY;

NOHATUA WU
y4ebHble
(perynatuHble,

Y.11 ymeHue onepupoBaTb
NOHATUAMM: OBUXKEHNe B
NPOCTPAHCTBE, nogobHble
odurypol B NPOCTPaHCTBE;
Ncnonb3oBaTb OTHOLIEeHne
naowanen  noOBepxHOCTEM MU

06bemMOB NoAo6HbIX duUryp npu
peleHnn 3aaay;
Y.12 ymeHue BbIYUC/IATb
reomeTpuyecKkme BE/IMYUHDI
(anuna, yron, naowanb, obbem,
naowaab NOBEPXHOCTH),

MCNonb3ya nsyyeHHble Gopmybl

MU MeToabl;

Y.13 ymeHue onepupoBaTb
NOHATUAMM: NPAMOYro/sibHas
cMcTema KOOpAMHaT,
KOOPAMHATbl  TOYKW,  BEKTOP,
KOOpANHATbI BEKTOPA,

CKanspHoe npousBeneHue, yron

MeXZy  BEeKTopamu,  cymma

BEKTOPOB, npovssegeHue
BEKTOPA HA YWUCNO; HaxoguTb C
MOMOLLbIO  U3y4YeHHbIX dopmyn

KOOpAuMHaTbl cepeanHbl OTpe3Ka,

paccTtoaHue MexXay — ABymA
TOUYKaMU;

Y.21  ymeHue onepuposaTtb
NOHATUAMM: TOXOEeCTBO,
TOXAEeCTBeHHOe
npeobpasoBaHMe,  ypaBHeHWe,
HepaBeHCTBO, cuctema
ypaBHEHWM " HepaBeHCTB,
pPaBHOCUNBHOCTb ypaBHEHU,
HepaBeHCTB n cucTem,
paunoHasnbHble,
nppaunoHanbHble,
NnoKasaTesnbHble, CTeneHHble,
norapnommyeckme,
TPUroHOMEeTpUYecKme




YPaBHEHWA,  HeEpaBeHCTBA W
CUCTEMbI; yMeHue pewaTb
YPaBHEHUA,  HEpaBeHCTBA W
CUCTEMbI C MOMOLLbIO PA3NNYHbIX
npuemoB; pewaTb YpaBHEHUSA,
HEepaBeHCTBA M  CUCTEMbI C
napameTpom; NPUMEHATb
YPaBHEHWUA, HEpPaBEHCTBAa, WX
cUCTEMbI ans peleHns
MaTemMaTMyecKmMx 3aga4vy u 3agay
M3 pasNnYHbIX 0bnacTel HayKu U
peasibHOM }KU3HMU;

Y.26 ymeHue csobogHo
onepupoBaTb NOHATUAMM:
nocnesoBaTeNlbHOCTb,

apudmeTmyeckas  nporpeccus,
reomeTpuyeckan nporpeccums,
H6eckoHeYyHo ybbiBatoLwLan
reomeTpuyeckas nporpeccus;
ymeHue 3a/aBaTb
nocnepoBaTeslbHOCTM, B TOM
yncne C NMOMOLLbIO
pPeKyppeHTHbIX Gopmyn;

Y.28 ymeHue NCMnoJib30BaTb
NPOW3BOAHYIO ana
nccnenoBaHua  GyHKUMKM,  anAa
HaxoXKAeHUs Hamayylwero
peweHna B NPUKNALHbIX, B TOM
yncne COUMANbHO-
9KOHOMMYECKMX U  PUBNYECKNX
3afla4yax, Agaa  onpeaeneHus
CKOPOCTH n YCKOpeHUs;
HaxoauTb naowaan u obbembl
duUryp ¢ NOMOLLbK MHTErpana;
npUBOAUTb npumepbl
MaTeMaTUYeCKOro
MOAENNPOBAHMA C  MOMOLLbIO

anddepeHUnanbHbIX
YPaBHEHWIA;
OK 04 N.1. ocosHaHue Y.14 ymeHue BbIOMPaATL
3¢¢GKTVIBHO O6yLIaI'OIJ.I|VIMVICF| pOCCMVICKOVI noaxoaALmin VI3y‘-IEHHbII\;I MeTo.,

B3aMMOJEeNCcTBOBaTbL W

rpa*kAaHCKON NAEHTUYHOCTY;

7




paboTaTb B KON/MEeKTMBE
N KOMaHge

M.2. cnocobHocTb nx
NCNONb30BaHMA B
nosHaBaTe/IbHOM N COLMaNbHOMN
NnpaKTuKe, rOTOBHOCTb K
camocTosTe/IbHOMY

NAaHUPOBAHUIO n
OCYLLECTBJ/IEHUIO yyebHo
OEeATeNIbHOCTH, opraHusaumm
y4ebHOro  coTpyaHuyectBa C

negarormyeckumm paboTHMKamm
M CBEPCTHMKAMM, K y4yacTuio B
NOCTPOEHUN  UHAUBUAYANbHOM
06pa3oBaTeNbHOM TPAEKTOPUMY;
M.3. oBnageHue HaBblKaMu
y4ebHO-Uccnen0BaTeNbCKOM,
NPOEKTHOM n coumnanbHom
[eATeNbHOCTH;

ana peweHun 3a4aun,
pacrnosHaBaTb MaTemaTuyecKkue
baKTbI " MmaTemaTmyeckme
MOAENN B MPUPOOHLIX U
OOLIECTBEHHbIX  ABNEHUAX, B

MCKYCCTBE, YMEeHMne npumBoaunTb

npumepsbl MaTEeMaATUUYECKMUX
OTKPbITUN POCCUINCKOM "
MUPOBOW MaTeEMATUYECKOM
HayKW.

Y.15 ymeHune onepupoBaTb
NOHATUAMM: onpeaenexHue,
aKCcMOMa, Teopema, cneacTsue,
CBOICTBO, NPU3HaK,

A0Ka3aTesibCTBO, pPaBHOCWU/IbHbIE

bopMynnpoBKY; ymeHue
dopmynmpoBatb obpatHoe w
NPOTMBOMO/IOXKHOE
yTBEPXKAEHME, npuBOAUTb
npumepbl U KOHTPNpUMEpSI,
Mcnonb3oBaTb MeToz,
MaTeMaTUYeCKoM MHAYKLMN;
npoBOAUTb [lOKa3aTesnbHble
paccyXAeHns  npu  peLeHun
3a/la4y, OLEHMBATb JIOTUYECKYHO
NPaBWU/IbHOCTb PACCYKAEHUN;
Y.22 ymeHue csobogHo
onepupoBaTb NOHATUAMM:
rpadmk  dyHKUMKM, obpaTHan
dYHKUMA, Komno3numa GyHKUMNM,
NNHelHanA bYHKUMA,
KBagpaTU4YHas byHKUMA,

cteneHHas OYHKUMSA C  LeNbiM
nokasaTenem,

TPUroHOMEeTpUYeckne GyHKUUMK,
0bpaTHble TPUTOHOMETPUYECKME

OYHKUMKM,  nOKasaTenbHaa W
norapupmmnyeckas GYHKUNY;
ymeHune CTPOUTb rpadukm
OYHKUMN, BbIMOJ/IHATL
npeobpas3oBaHuA rpapurKkos
yHKUMI;




OK 05
OcywectBnATb  YCTHYLO

7 NMUCbMEHHYO
KOMMYHMKaLMIO Ha
rocy4apCcTBeHHOM
A3blKe Poccuitckoi
depepaunm ¢ yyeTom
ocobeHHoCTEN
COLMaNbHOrO n

KYNIbTYPHOIO KOHTEKCTa

J1.1. oco3sHaHue
obyyatowmmmca POCCUMINCKOM
rpa*kAaHCKON NAEHTUYHOCTY;
M.2. cnocobHocTb nx
MCNOJIb30BaHUSA B
no3HaBaTe/IbHOM W COLMANbHOMN
NnpaKTuKe, roTOBHOCTb K
camocTosTelbHOMY
NAaHUPOBAHUIO 7
OCYLLECTB/IEHUIO y4ebHo
[eATeNnbHOCTY, opraHusaumm
yyebHOro coTpygHuyectBa C

neaarormyeckumm paboTHMKamm
M CBEPCTHMKaMM, K y4yacTuio B
NOCTPOEHUN  UHAMBUAYANbHOM
obpa3oBaTesibHOM TPAEKTOPUK;

v.5
NOHATUAMM:
yHKUMS,
dyHKUWA,
norapuéommyeckas

ymeHue onepupoBaTb
pauMoHanbHaA
nokasaTte/ibHas
cTeneHHas OyHKUMSA,
dyHKUMA,
TPUrOHOMETpUYECKME  DYHKLUN,
$yHKUMY;
rpaduKM  U3yYeHHbIX

O6paTHbIe ymeHumne

CTpOUTb
dyHKUWA,
rpadukm

Mcnoab3oBaTb
npu N3y4yeHumn
NPOLLECCOB N 3aBUCMMOCTEN, NpU
Apyrnx

y‘-le6HbIX npeameTos M 3a4a4 U3

peweHnn  3a4aud n3

peanbHOW  KWU3HW;  BblpakaTb
dopmynamu 3aBUCUMOCTH
MeXAY BENNYNHAMMU;

y.7 ymeHue onepuposaTtb
NOHATUAMM: cpefHee
apudMeTHYECKOE, MmeanaHa,
Hambonbllee W  HauMMeHbllee

3Ha4vyeHunAa, pasmax, gucnepcwusa,

CTaHAapTHOE OTK/IOHEHUNE

4yMucNoBOrO  Habopa; ymeHue

M3BNEKaTb, WHTEPNPETUPOBaTb
nHpopmaLmio, NpeacTaBAEHHYIO

B Tabauuax, Ha Anarpammax,

rpadpumkax, OTparkatoLLyto
CBOIACTBA peasibHbIX NPOLLECCOB U
ABNIEHUI; npeacTaBnATb
nHopmaumio o NOMOLLLLIO
Tabauy, 7 Avarpamm;
nccnenoBatb CTaTUCTUYECKNE
OaHHble, B TOM u4ucie C
NpPUMeHeHNeM rpapuryecKmx
MeTo40B n 3/IEKTPOHHbIX
CcpeAacTs;

Y.23 ymeHue NCNo/sib30BaTb

rpadurkn GYHKLUM ANA U3ydyeHun
NPOLLECCOB M 3aBUCMMOCTEN NpU

peleHnn APYrnX

3a4ad n3




y4yebHbIX nNpeameToB M U3

peanbHOM  KM3HM;  BblpaXKaTb

dopmynamu 3aBUCUMOCTH
MeXAY BeNNYNHAMMU;

Y.27 ymeHue onepupoBaTb
NOHATUAMM:
dyHKUMY,
dyHKUMY,
npounssogHas

HenpepbIBHOCTb
acumnToTbl rpadmka

nepeas W BTOpas

GyHKLMY,
reOMeTPUYECKUN N PUBUYECKUIA
CMbICA Nnpou3BOAHON,

nepsoobpasHas, onpeaeneHHbIN

WHTErpan; yMeHue HaxoguTb
acMMNTOTbl rpaduKka GyHKLUMK;
ymeHue BbIYMCAATD
npou3BogHble CYMMblI,

npoun3seneHuA, 4YaCTHOro n

KOMNO3nLMN GYHKLMIN, HAXOAUTb

ypaBHeHMe KacaTe/NIbHOM K

rpaduKky GyHKLNK;
OK 06 J1.1. oco3HaHue Y.16  ymeHue onepuposaTtb
MpossnaTb obyyvatowmmmca POCCUINCKON | noHATUAMMU: MHOKECTBO,
rpa*kAaHCKo- rpa*kaAaHCKON NAEHTUYHOCTY; NOAMHOMKECTBO, OMepaLun Haz
NaTPUOTUYECKYIO N.4. ueneHanpaBneHHoe

. MHOeCcTBaMu; yMeHue

nosunymto, pa3BUTUE BHYTPEHHEN MNO3ULUK

Mcnoab3oBaTb TEOPETUKO-
AEMOHCTPMpPOBaThb JIMYHOCTU HA OCHOBE [JYXOBHO- P
OCO3HaHHOe HPaBCTBEHHbIX LeHHocTen | MHOKECTBEHHBIM - annapat  AA
nosegeHMe Ha OCHOBEe | HApPO4OB Poccuiickoir | ONMMCaHNA peanbHbIX Npoueccos
TPaANLMOHHbBIX depepaumm, WUCTOPUYECKMX W | U ABAEHUA W NPU  PELUEHUU

POCCUMNCKMX
HPaBCTBEHHbIX

[YXOBHO-

LeHHOCTEN, B  TOM
yncne Cc y4yeTom
rapmoHmsaumm

MeXHalUMOHaNAbHbIX W
MEMKPESIUTMO3HbIX
OTHOLLEHUN,
NPUMEHATb CTaHZapPTbl
aHTMKOPPYNUUOHHOIO
noseaeHusn

HaLMOHAIbHO-KYNbTYPHbIX
Tpaguumm, dopmupoBaHue
CUCTEMbI 3HAYMMbIX LLEHHOCTHO-
CMbIC/10BbIX YCTaHOBOK,
aHTUKOPPYNLMOHHOIO
MWPOBO33PEHUA,
NPaBOCO3HAHWA, 3KOIOrMYECKOM
KyNbTypbl, CNOCOOHOCTM CTaBUTb

UeAn U CTPOUTb KMU3HEHHble
nnaHbl;

M.2. cnocobHocTb nx
MCNOJIb30BaHUSA B
no3HaBaTe/IbHOM WU COLUANbHOMN
npaKkTuKe, roTOBHOCTb K

33434, B TOM 4ucne U3 [pyrux
y4ebHbIX NPeaMeTOoB;

Y.17 ymeHune ornepuposaTb
NOHATUAMM: TPad, CBA3HbLIN rpagd,
OepeBo, UMKAN, rpad Ha

NJIOCKOCTU; YMeHue 3a4aBaTb U
onucbiBaTb rpadbl pPasiUYHbIMU
cnocobamu; NCNo/ib30BaTb

rpadbl Npu pelweHnmn 3aaay;
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CamocToATe/IbHOMY

NAAaHMPOBAHUIO n
OCYLLECTBJ/IEHUIO yyebHo
AEeATeNbHOCTH, opraHu3auum
y4ebHOro coTpyAaHuyectBa C

neagarorn4yeCKMmun pa6OTHVIKaMVI
N CBEPCTHUKaMM, K Yy4aCTuUO B

NOCTPOEHUN  UHAUBUAYANbHOM

06pasoBaTeNbHON TPAEKTOPUY;
OK 07 M.1  OcBoeHHble, Y.18 ymeHue cBob6oaHO
CopeiicTBoBaTh obyyatowmmucs, onepupoBsaTb NOHATUAMM:
COXPaHEHWIO MeXNpeAMeTHbIe  MOHATUA W | oueTaune, nepecTaHOBKa, YUCIO
OKpyKatowen cpegpbl, yHVJBepcaanble y4ebHble — GMCHO
pecypcocbepexeHuto, | AencTBuA (perynatusHble,

NPUMEHATb 3HaHMA 06
M3MEHEHUN  KAIMMATA,
NPUHUMMBI
b6epexxnmsoro
NpPOW3BOACTBA,
apdpeKTMBHO
nencresoBaTb B
Yype3BblYanHbIX
CUTYaUMAX

NO3HaBaTe/ibHbIE,
KOMMYHMH KaTMBHbIe),'

nepecTaHOBOK; 6MHOM HbIOTOHa;

ymeHue NPUMEHATb
KOMBWHATOpPHblEe daKTbI n
paccyaeHna  gna  peleHus
3a4ay;

Y.19 ymeHue onepupoBaTb

NMOHATUAMMU: HATypasibHOE 4YHUC/O,

uenoe 4Yyncno, OCTaTOK no

Mmoaynw, paunoHanbHOE 4ucnho,

nppaunoHaabHOE 4yncno,
MHOXXeCTBa HaTypa/ibHbIX,
Lenblix, PaunOHa/IbHbIX,

AENCTBUTENbHBIX YNCEN; YMEHME
NCNoab30BaTb NPU3HaKK
AEeIMMOCTH, HaMMeHbLUUIA
06NN AennTenb U HaMMeHbLlee
obuiee KpaTHoe, anropuT™M
EBknvMaa npu pelleHMM 3apav;

3HaKOMCTBO C pas3nnYHbIMU

NO3ULMOHHbIMM cncTemamm
CYUNCNIEeHNA;

Y.31 ymeHue Haxo4uTb
BEPOATHOCTU cobbITUi C
ncnonb3oBaHnem  rpadpuyeckmx
MEeTOA0B; NPUMEHATb ana
peLleHun 3aa4 dopmy bl
C/IOXeHUA 7 YMHOXeHuA

BepoATHOCTer, popmyny NOAHOM

dopmysny
KOMOWHATOpPHble

BEPOATHOCTY,
bepHynan,
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dakTbl M dopmynbl; OLEHMBATD
BEPOATHOCTH peanbHbIX
cobbITMN; YMeHMe onepupoBaTb
NOHATUAMM: cny4yaliHas
BE/IMYNHA, pacnpeaeneHue
BEPOATHOCTEN, MaTemMaTU4eckoe
oXuaaHwue, ancnepcusa Z
CTaHAapTHOE OTK/IOHEHME
CNYY4aMHOMN BeNUYMHbI, QYHKLMU
pacnpefeneHna UM MNJAOTHOCTU
pPaBHOMEPHOro, NoKasaTe/ibHOro
M HOPMaJIbHOTO pacnpeaeneHui;
YMeHMEe MCNoNb30BaTb CBOMCTBA
M3yYeHHbIX pacnpegeneHnin ana
peweHna 3agay; 3HAaKOMCTBO C
MOHATUAMM:  3aKOH  HONbLINX
yucen, MmeToapl BbIBOPOYHBIX
nccnenoBaHuiA; yMeHue
npuBoOAMUTL npumepsl
NPOsBNAEHUS 3aKOHa 6HonbLKNX
ynucen B NPUPOAHbIX n
06W,EeCTBEHHbIX ABNEHUAX;

Y.33  ymeHue csobogHo
onepupoBaTb NOHATUAMM:
naowaab odurypebil, obbem
durypsl, BE/MYNHA yrna,
paccTtoaHMe  OT  TOYKM 40
NAOCKOCTU, PACCTOAHUE MeXKay
NPAMbIMKW, PACCTOAHUE MeXAay
NAOCKOCTAMMK, nnowaab cdepsl,

naowaab NOBEPXHOCTU
nupamuabl, MNPU3Mbl, KOHYyCa,
UMANHAPA, obbem Kyba,
NPSAMOYr0/IbHOTO

napannenenunena, nupamuapl,
NPU3Mbl, UWAMHAPA, KOHYCa,
wapa; yMmeHune HaxoAuTb
OTHOLWeHne 06bemoB NoA0OHbIX

ouryp;

MK 1.2
Onpegenatb
AencTBuUTe IbHbIE
3HayeHus

M.1  OcBoeHHble,
obyvatowmmuncs,
MeXnpeameTHble
YHUBEpPCa/bHblEe

NOHATMA W
y4yebHble

v.1 BnageHue meTo4amu
[0Ka3aTesbCTB, anropnTMamm
pelweHun 3ajauy; ymeHue
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KOHTPOANPYEMBbIX
napameTpos
npegmeTos  TpyAa
NCNo/sib30BaHMEM
CpeancTB U3sMepeHum

aencraums

NO3HaBaTe/IbHbIE,

(perynatusHble,

KOMMYHWKaTUBHbIE);
M.3. oBnageHune HaBblKamu
y4yebHo-nccneno0BaTeNbCKOM,

NPOEKTHOM
AeATeNbHOCTYH;

n

coumanbHoM

dopmynmpoBaTb onpeaeneHus,
aKCMOMbI 7 TEOpPEMblI,
NPUMEHATb WX, NpoBOAUTb
[OKa3aTe/ibHble PacCyXAeHuA B
X0/4e pelleHnn 3ajay;

Y.4. ymeHue onepupoBaTb
NOHATUAMM: byHKUMA,
HenpepbIBHaA byHKUMA,
npousBogHasA, nepBoobpasHas,
onpeaeneHHbIn WHTerpan;
YMeHWe HaxoAuTb NPOM3BOAHbIE
3/IeMEHTapHbIX bYHKUMNA,
Ncnonb3ysa CnpaBoOYHble

MmaTepuanbl;  uUccnenoBatb B
npocTenwnx caydaax OQyHKUUK
Ha MOHOTOHHOCTb, HAaxoAuTb
Hambonblwme W HaMMeHbluMe
3HauyeHna  OYHKUMIKA;  CTPOUTb

rpadpmkm MHOTO4Y/1EHOB c
MCNONb30BaHNEM annapara
MaTeMaTUYECKOro aHanu3a;

NPUMEHATb NPOWU3BOAHYIO MpU
pelweHnn 3agady Ha ABUKEHWE;
pewaTb NPaKTUKO-
OPUEHTUPOBaHHbIE 33Jayn  Ha
HanbosbwMe W  HaMMmeHblune
3HaYeHMA, Ha HAXOXKAEeHUe NyTH,
CKOPOCTM U YCKOPEHUS;

Y.6 ymeHue pewaTb
TEeKCTOBble 3a4a4M pPa3HbIX TUNOB
(B TOM yncne Ha NPOLEHTbI, 40U
N 4acTu, Ha ABwKeHue, pabory,
CTOMMOCTb TOBapoOB WU  YCAVT,
Hanorn, 3agaum w3 obnactu

yrnpasneHus JINYHBIMU n
cemeHbIMuK duHaHCcamm);
COCTaBNATb BblpPa*KeHus,

YPaBHEHMA, HEpaBeHCTBA U MUX
CUCTEMbBI NO YCNOBMIO 3adaul,

nccnenoBaTb noayyeHHoe
pelieHne n oueHMBaTb
npasaonoaobHoOCTb
pe3ynbTaTos;

y.8 yMeHue onepupoBaTb
NOHATUAMMU: CAYYalHbIA ONbIT U
cnyvyanHoe cobbiTue,
BEPOSTHOCTb CNy4YamHoro
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CoObbITUA; YMEHME  BbIMMCAATb
BEPOATHOCTb C MCNO/Ib30BAHNEM
rpadmyecKmx MEeTo0B;
NPUMEHATb GOPMYJIbl CNOXKEHUA
N YMHOXEHUA BepoATHOCTEMN,

KOMBMHATOpHbIE daKTbI "
dbopmynbl NpU pelleHMn 3agay;
oLeHuBaTb BEPOATHOCTM

peasibHbIX CObbITUIN; 3HAKOMCTBO
CO C/YYalHbIMM  BEAMYMHAMMU;
YyMeHMe MpuBOAUTb MPUMEpDI
NPOSBNAEHUS 3aKOHa 6HonbLINX
yncen B NPUPOAHbIX n
06LWEeCTBEHHbIX ABNEHUAX;

Y.20 ymeHune cBoboaHO
onepupoBaTb NOHATUAMM:
cTeneHb C Le/biM MoKasaTesnem,
KOpeHb HaTypa/bHON CTeneHu,
cteneHb ¢ pauMOHaNbHbIM
nokasarenem, cTeneHb c
AENCTBUTENbHBIM

(BelLecTBEHHbIM) MOKasaTenem,
norapudm ymcna, CUHYC, KOCUHYC
M TaHreHC NPOU3BO/IbLHOIO YMCNa;

Y.32 ymeHue cBobogHo
onepupoBaTb MOHATUAMM: TOUKA,
npamas, NAOCKOCTb,

MPOCTPaHCTBO, OTPE30K, /iy,
NIOCKWIA YroN, ABYrPaHHbIN yron,

TPexrpaHHbIN yron,
nepeceKarolLumecs,

napannenbHble n
CKpelymBatowmeca npAmble,
napannenbHOCTb n
nepneHaMKyNAPHOCTb NPAMbIX U
NAOCKOCTEN, yron mexay

NPAMbIMKW, YroN Mexay NPsMOoi
M NJIOCKOCTbIO, Yron Mexay
NIOCKOCTAMMU; yMmeHue
MCcnonb3oBaTb MNPU  peLleHun
3afla4  u3yyeHHble daKTbl U
TeopemMbl NIAHUMETPUN; YMEHUE
OLEeHUBATb pa3mepbl 06HLEKTOB B
OKpYKaloWemM MUpe; YMeHue

onepunpoBaTb NOHATUNAMW!
MHOTIOrpaHHuK, ceyeHue
MHOrorpaHHuKa, HpaBMﬂbeIVI
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MHOTOTPaHHUK, npusma,

nupamuaa, ¢durypa n
NOBEPXHOCTb BpaLLeHuA,
UMAUHAP, KOHyc, wap, cohepa,
pa3BepTKa NOBEPXHOCTY,
CEYEHMA KOHyca W UMAMHAPA,
napannesnbHble ocu nnm

OCHOBaHWIO, CeyeHWe  LWapa,
NNOCKOCTb, Kacatowascsa cdepol,
UMAWHAPA,  KOHyca;  yMeHue
CTPOUTb ceyeHune
MHOTOrpPaHHUKA, n3obparkaTb
MHOTOTPaHHWUKKN,  durypbl
NMOBEPXHOCTU  BPALLEHMA,  UX
ceyeHus, B TOM uucne cC

NMOMOLLbIO 3NEKTPOHHbIX
CPeACTB; YMeHME MPUMEHSATb
CBOICTBA reoMeTpuYecKkmx
ouryp, CaMOCTOATENIbHO

dbopmynupoBaTb onpeaeneHua
nsyyaembix ¢uryp, BblABUraTb
rmnoTesbl O  CBOMCTBAX M

npu3HakKax reoMeTpPUYECKMX
oduryp, ob6ocHoBbIBaTb nnu
onposepraTb nx; yMeHune
npoBoAMUTb Knaccuduraumio
ouryp no Pas3INYHbIM
NPU3HaKam, BbINONHATD

HeO6XOAVIMbIe AO0MNO/NIHUTE/IbHbIE
NOCTPOEHUA,
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2 CTPYKTYPA U COAEPKAHUE YYEBHOI'O IPEIMETA

2.1 O0bem yueOHOrO0 npeaMeTa U BUAbI yueOHOH padoThl

Bup yuedHoii padoTbl

O0BeM B yacax

Y4yeOHasi HATPY3Ka 00y4alOMIUXCS: 312

B TOM YHCIIE:
JIEKIINH, YPOKH 194
CEMUHAPCKHE 3aHITHUS 2
MPAKTUYECKHUE 3aHATHS 80
podecCHOHATbHO-OPUEHTHPOBAHHOTO COCPIKAHSI 36

IIpomexxyTounas arrecTanuu B popme 3K3amMeHa 1cemectp

IIpoMeskyTouHasi aTTecTAllUM B (popMe HK3aMeHa 2cemecTp

B TOM YHCIIE: -

1 cemectp

KOHCYJIbTaIlH 6
KOHCYJIbTaI[H 2 cemecTp 6
caMocCTosTeNIbHas paboTa 1 cemectp 8
caMocTosTeNIbHas paboTa 2 cemecTp 8
9K3aMeH 1 cemectp 4
9K3aMeH 2 cemecTp 4
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HaumenoBanue pa3zaenoB u | Coaepxxanue yueOHOro MaTepuasia, cCaMoCTOsITe/IbHAsE padoTa 00y4aroImxcst Oo0bem Koani
TeM (ocHOBHOE 1 IPO(ecCHOHATBLHO-OPUEHTHPOBAHHOE) NMPAKTHYECKHE 3aHATHS, 4acoB KOMIIeTeHIIUIA,
NPHUKJIATHONH MOAYJIb ¢popmuposan
HI0 KOTOPBIX
crocoo0cTByeT
3JIeMeHT Npo-
rpaMMbl
1 2 3 4
1-p1ii cemecTp
Pa3nen 1. MHoOKeCTBO OK 01, OK 02,
JeHCTBUTEJIbHBIX YHCEJI. OK 03, OK 04,
Tema 1.1. Coaepxkanue y4e0HOr0 MaTepuasa; 24 OK 05, OK 06,
JleiicTBUTEIBbHBIC YUCTIA OK 07, IIK 1.2.
1 MHo03k€ecTBO, Onepalny HaJ MHOKECTBAMHM M MX CBOMCTBA. Jlnarpammel 2
Oitnepa — Benna .
2 [IpumeHeHrne TeOpPEeTUKO-MHOKECTBEHHOTO arlrapara Jijisi peuieHus 3a1a4 2
.OCHOBHBIE METObI PEIICHUS IEIBIX U APOOHO-PAITOHATBHBIX
YpaBHEHUW W HEPABEHCTB .
3 MHoOrousieHsl OT OJJHOM IEPEMEHHOM . /[eleHre MHOrowieHa Ha 2
MHOTOWIEH C OCTaTKOM . Teopema be3y .
4 MHorousnens! ¢ nensiMu kodpdunrentamu . Teopema Buera. 2
5 Panmonaneueie yncna . OOBIKHOBEHHBIE U IECATUYHBIE IPOOH, MPOIICHTHI, 2
OecKOHEUYHbIE IEPUOANYECKUE APOOH .
6 [Tpumenenue apobeli U MPOICHTOB JIs PEeIIEHUs] MPUKIAAHBIX 3a1ad . 2
7 HelicTBuTenpHble yncina . PalinoHanbHble U MPPALIMOHATIBHBIE YKCTA . 2
ApudmeTrndeckue onepanuu ¢ 1eHCTBUTEIbHBIMU Yncia- MU . Moaynb
JIEMCTBUTEIILHOTO YUCJIA U €r0 CBOWCTBA .
8 [TpubnkEHHBIE BRIYUCIICHUS, TIPABUIIa OKPYTJICHHUS, TPUKUIKA U OI[EHKa 2
pe3yJibTaTa BBIYMCIEHUMN.
9 Penienue cucreM JIMHEHHBIX YPABHEHUM. 2
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10 Marpuna cucTeMsl JTMHEWHBIX ypaBHEHHH. OnpenenuTesnb MaTpHULbI 2
2X2, ero TeOMETPUYECKUU CMBICI W CBOMCTBA; BBIYHCICHUE €TO0
3HAYEHUS;
11 Pemienne mnpuxiangHelX 3a7ad C  IOMOIIBK) CHUCTEMBl JIMHEHHBIX 2
ypaBHEHUM
1 IIpakTHyeckas padora Nel 2
Brinonnenue 3a1aHuii Ha Bce JE€UCTBUS C JEHCTBUTEIbHBIMU YHUCIIAMH.
Tema 1.2. YpaBHeHus u Coaepikanue y4yeOHOTro MaTepuasa: 14 OK 01, OK 02,
HepaBeHCTBa. CUCTEMBI OK 03, OK 04,
YpaBHEHUH U HEPABEHCTB 12 Jlunelinple ypaBHEHMs C OJHOM IlepeMEHHOH. PemeHue KBaapaTHBIX 2 OK 05, OK 06,
(mpoeccronanbHO- ypaBHEeHUH. Penienne ypaBHeHU, IPUBOIUMBIX K KBaIpaTHBIM OK 07, IIK 1.2.
OPUEHTUPOBAHHOTO 13 JluHeliHble HEpaBEHCTBA C OJHOM IepeMeHHOH. PelieHue KBaapaTHBIX 2
COJIepKaHus) HepaBeHCTB. MeTo1 MHTEpBaJIOB.
IIpakTuyeckas padora Ne2.( mpodeccnoHaIbHO-OPUEHTUPOBAHHOTO 2
2 cozepkanusi) PeleHue TMHEHHBIX M KBAJPATHBIX YPAaBHCHUH U
HEPaBEHCTB.
14 Pemenne cuctem IBYX JHMHEWHBIX YpaBHEHUH C JBYMS IEPEMEHHBIMHU. 2
Meton Kpamepa.
15 Henunelinble cucTeMpl ypaBHEHUH C IBYMS IEPEMEHHBIMH. 2
16 I'paduueckuii crnocod perieHus: CUCTEM. 2
3 IpakTuyeckass padora Ne3.( mnpodeccruoHaTbHO-OPUEHTUPOBAHHOTO 2
coziepkanus) PeleHne cucteM ypaBHEHHUI HECKOJIBKUMH CIIOCO0aMHU.
Tema 1.3. O0001IeHNE Copaepxxanue y4eOHOIro MaTepuaJa: 8
MIOHSTHSI CTEIIEHU
po¢eCCHOHAIBHO- 17 Kopens n-ii  crenenn u ero coicTBa. CTENneHb € palMOHAIBHBIM M 2 OK 01, OK 02,
OPUEHTUPOBAHHOTO JIEUCTBUTEIIbHBIM MOKA3aTEIEM. OK 03, OK 04,
COJIEpKaHUs 4 IMpakTuueckasi pagora Ned (npodeccroHaIbHO-OPUEHTHPOBAHHOTO 2 OK 05, OK 06,
coziepkaHusl) Pemenne npuMepoB Ha JEMCTBUS ¢ KOPHEM N-I1 CTENIEHU U OK 07, IIK 1.2.
CTENEHbIO C JIEHCTBUTENIBHBIM ITOKa3aTeNIeM.
1.4. DnemeHTHI TEOPUU 18 I'pad, cBa3HbI rpad, npeacTaBiaeHre 3a1a4u ¢ MoMoIbko rpaga. CteneHsb 2

rpadoB

(BastlenTHOCTH) BepunHbl. [1yTh B rpade. Llenu u nukiel.
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19 I'padst Ha mOCKOCTH. [lepeBo ciydaitHOoro skcrepuMmenTa. [Ipumenenue 2
rpadoB K pemeHuto 3a1aq
Bcero no teme: 46
Paznen 2. ®ynkunu
u rpaduku. CreneHHas
byskuus
C LIeJIBIM IOKAa3aTe1eM
Tema 2.1. CpoiicTBa Coaepixanue yueOHOro MaTepuaJa: 14
byHKIMMA
npodeccuoHaIbHO- 20 MHOXeCTBa U ONepalvy HaJl HUMH. 2 OK 01, OK 02,
OPHUEHTHPOBAHHOI'O 21 Oyuknun. OOnIacTh ompeAeNeHUuss U MHOXKECTBO 3HadeHwid. ['paduxu 2 OK 03, OK 04,
COZICpIKaHHUs 3JIEMEHTAPHBIX (PYHKIIHH. OK 05, OK 06,
22 CpoiictBa  (QYyHKIMIl: MOHOTOHHOCTb, UYETHOCTb U  HEUYETHOCTH, 2 OK 07, IIK 1.2.
NEPUOJIMYHOCTh,  OTPAaHUYCHHOCTh.  [IpOMEXYTKH  BO3pacTaHus |
yObIBaHUS,
23 HaubGonpiiee n HauMeHbllee 3HaYEHMsI, TOUKA 3KCTpEMyMa (JIOKaJIbHOIO 2
MaKCHMyMa U MUHUMYyMa) QYHKIUH.
24 B3aumuo oGpartHble QpyHkiun. I'paduk obparHoit pyHkiun. Haxoxaenne 2
¢byHK1MH, 00paTHON naHHON. CnoxHast yHKIHS (KOMIO3UIMS (QYHKIIHH).
25 [TpeoOpa3oBanue rpaduKoB: MapajuledbHBII MEPEeHOC, CHUMMETPUs 2
OTHOCHUTEIIEHO OCEH KOOpAMHAT W CHMMETpPHUS OTHOCHUTEIHHO Hadvaja
KOOpJIMHAT, CUMMETpPHUSl OTHOCHUTENIBHO NPSMOM Yy = X, PacTsHKEHUE U
CKaTHE BJOJIb OCEN KOOPMHAT.
5 IIpakTHyeckas padora NeS (nmpodeccnoHanbHO-OPUEHTUPOBAHHOTO 2
coaepskanus) [Toctpoenue rpadukoB GYHKIIHIA, TPeoOpa3OBaHUs
rpaduKoB GYHKIUH.
Tema 2.2. Crenennas, Coaepixanue y4ueOHOro MaTepuasa: 22
nokaszaresbHas,
norapudmudeckas GyHKIIUHA 26 CrenenHass QyHKIHS C HaTypalbHBIM TIOKa3aTelieM, €€ CBOWCTBA U 2 OK 01, OK 02,
npogeccuoHaIbHO- rpaduxk. [TokazarenpHas pyHKIMs, €€ CBOMCTBA U rpaduK. OK 03, OK 04,
OpPHEHTHPOBAHHOTO 27 Pemienne moka3zatenbHbIX — ypaBHEeHUH. CHCTeMBl  MOKa3aTeIbHBIX 2 OK 05, OK 06,
COJIepXKaHus ypaBHeHUH. Pemenne mokasaTebHBIX HEPABEHCTB OK 07, TIK 1.2.
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6 IIpakTuyeckass padora Ne6. (mpodeccroHaTLHO-OPUEHTUPOBAHHOTO 2
comepkanusi) PerieHne TOKa3aTeNbHBIX YpaBHCHUI W HEPAaBEHCTB
(KontpomsHast pabora Nel).
28 Jlorapudm gucia. OCHOBHOE JIOTapuhMUIECKOE TOKICCTBO. 2
29 Jlorapudm mpousBeneHUs, YACTHOTO, CTEMECHH, NEPeXoJ K HOBOMY 2
OCHOBAHHUIO.
30 Pemenne mpuMepoB Ha CBOMCTBa JIOrapu(MoB, JOrapupMHpPOBAHUE U 2
HOTEHIIMPOBAHUE.
7 IIpakTnyeckas padora Ne7. (mpodeccrnoHanbHO-OPUEHTHPOBAHHOTO 2
coziepkanus) PeleHne npuMepoB Ha CBOMCTBA JIorapruQMoB,
Jorapu(pMUPOBAHNE U MTOTCHIIUPOBAHHE.
31 Jlorapudmuueckas pyHkuus, e€ cBoiicTBa U rpaguk. Pemenue 2
JorapupMHUUECKUX ypaBHEHUH. JeCITUYHBIN 1 HATYpAIbHBINA JOrapudm,
YHCJIO €.
8 IIpakTuyeckas padora Ne8.( mpodeccnoHanbHO-OPUEHTUPOBAHHOTO 2
cojiepkaHusi) BerauciieHne NeCITHYHBIX JIOrapu(pMOB, HATypalIbHBIX
J0orapuMoB.
32 Cucremsl norapudmuueckux ypaBHeHHH. Pemenue norapudmuuecknx 2
HEPaBEHCTB.
9 IIpakTuueckas pabGora Ne9 (mpodeccroHaNbHO-OPUEHTHPOBAHHOTO 2
coziepxkanus) Pemenune gorapuMUUECKUX ypaBHEHUI U HEPABEHCTB
Bcero no teme: 36
Pa3nea 3. OcHOBBI
TPUTOHOMETPHH
Tema 3.1. Copepxxanue yueOHOro MaTepuaJa: 10
Tpuronomerpudeckue =
(YHKIIMH YHCITOBOTO 33 Tpuronomerpuueckue (puyHKLU/II/I, uX  CcBoWcTBAa W rpadukw, 2 OK 01, OK 02,
apryMenta MEPUOAMIHOCTE, OCHOBHOW MeEPHOA. OOpatHble TPUTOHOMETPUUECKHE OK 03, OK 04,
NpodeccHOHANEHO- ¢GyHKIMH, HX CBOWCTBA ey rpapuku. IlpeoGpazoBanue rpadukoB OK 05, OK 06,
OpHEHTHPOBAHHOTO TPUTOHOMETPUIECKUX (DYHKITUH. OK 07, IIK 1.2.
CONepKaRNs 34 CuHyc, KOCHHYC, TaHT€HC, KOTaHI€HC NMPOU3BOJIBHOTO yria. Paanannas 2

Mepa yria. OCHOBHBIE TPUTOHOMETpUYECKHE ToXaecTBa. Dopmyib
npuseneHnsa. CHHYC ¥ KOCHHYC JBOMHOrO yria. @opmyssl MOJIOBUHHOIO
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yria

10 IpakTuyeckas padora Nel0 (mpodeccroHaIbHO-OPHEHTHPOBAHHOTO 2
conepskanus) [IpeoOpazoBaHre TPHTOHOMETPHUYCCKHUX BBIPAKEHH.
35 [IpeobpazoBanue CyMMbI TPUTOHOMETPUUYECKUX (DYHKIUN B IPOU3BEACHUE 2
U TMpOU3BEIEeHHE B CyMMYy. BbIpakeHHe TpUrOHOMETpHUECKUX (yHKUUI
gyepe3 TaHTEHC MIOJIOBUHHOTO apryMeHTa. [IpeobpazoBanue
TPUTOHOMETPHUYECKHUX BBIPAKCHUIA.
11 IIpakTnyeckas padora Nell (mpodeccuoHanbHO-OPUEHTHPOBAHHOTO 2
cozaepskanus) [IpeobpazoBaHrue TPUTOHOMETPHUCCKHUX BBIPAKEHH.
Tema 3.2. Pemienue Coaepixanue y4yeOHOTro MaTepuaJa: 8
TPUTOHOMETPHUYECKHUX
YpaBHEHUN U HEPABEHCTB. 36 ApKCUHYC, AapKKOCHHYC, apKTaHI€HC, apkkoTaHreHc. IIpocreiimue 2 OK 01, OK 02,
TPUTOHOMETPUYECKUE  ypaBHEHUs. PelieHue  TPUTOHOMETPUUYECKUX OK 03, OK 04,
YpaBHEHUU Pa3ITUYHBIMU CIIOCOOAMH. OK 05, OK 06,
12 IIpakTuyeckas padora Nel2 Pemenue npocredmmx 2 OK 07, TIK 1.2.
TPUTOHOMETPHUYECKUX YPaBHEHUH.
37 Pemenue TpUroHOMETpHUYECKUX HEPABEHCTB. Y paBHEHMsI, COJIepKaIIe 2
oOpaTHbIe TpUTOHOMETpUYecKre GyHKIUH. [IprMeps! pereHus: cuctemMm
TPUTOHOMETPUUYECKUX YpaBHEHUH.
13 IIpakTH4eckasn padora Nel3 Pemenne IIPOCTENIINX 2
TPUTOHOMETPHUYECKIX HEPABEHCTB
Bcero no teme: 18
Paszpnen 4. Hauana
MaTEeMATHYEeCKOr0 aHAJIM3a
Tema 4.1. [Ipenen Coaeprxanue yuyeOHOro MmaTepuaJa: 14
MOCJIeIOBATEIFHOCTH U
npenen pyHKuuu 38 YucnoBslie MOCJIE0BATEILHOCTH. ITonsiTue 0 npezene 2 OK 01, OK 02,
[MOCIEI0BATEILHOCTH. Cy1iecTBOBaHME npejena MOHOTOHHOH OK 03, OK 04,
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OTPaHWYEHHOU TMocieaoBareNbHOCTH. [loHsATHE O mpenmene (QyHKIUU B OK 05, OK 06,
TOYKE. OK 07, IIK 1.2.
39 [Tonstue o mpenene Qynkiuu B Touke. IloBemenue QyHKIMHA Ha 2
OECKOHEYHOCTH.
40 [TonsaTre o0 HEMPEPHIBHOCTH (HYHKIIHH. 2
OCHOBHBIE TEOPEMBI O HEIIPEPBIBHBIX (PYHKIUSAX.
14 IIpakTuyeckasi padora Nel4. Beruncienue npeaenoB QyHKITH. 2
41 2
Apudmernueckas 1 reoMeTpuyeckas nporpeccuu. beckoneuno
yObIBaro1as reomeTpudeckas rnporpeccus. @opmMyia cIoKHBIX POLEHTOB..
42 2
CymMma 6eckoHeuHO yObIBaroleil reoMmeTpudeckoil nporpeccuu. JInHeHbIH
Y SKCIIOHEHIIMAJIBHBIN POCT.
43 2
Yucno e. Mcnonb30Banue Mporpeccuu A pelieHus peajlbHbIX 3a/1a4
IPUKIIATHOTO XapakTepa.
Cemectp 2
Tema 4.2 IIponsBoanas Coaepixanue yyeOHOro MmaTepuaJa: 16
npodeccuoHanbHo-
OPUEHTUPOBAHHOT' O 1 [Tonstue o mnpousBoaHoll  QyHKiuM. ['eomerpuueckuii  cMbIca 2 OK 01, OK 02,
coJiepKaHus MIPOU3BOIHOM. OK 03, OK 04,
2 VYpaBHeHue  kacarenbHoi Kk  rTpadpuky  ¢yHkumu.  IlpaBuna 2 OK 05, OK 06,
nuddepennupoBanus. [IponsBoaHas cTeneHHON QYyHKIIAN. OK 07, IIK 1.2.
3 [Ipou3BogHBIE OCHOBHBIX  3J€MEHTAapHBIX  (yHKIUE. Duznueckue 2
NPUII0KEHUS] IPOU3BOTHOM.
1 IIpakTuyeckas padora NelS.( mpodeccnoHaIbHO-OPHEHTUPOBAHHOTO 2
conepkanus) AuddepennppoBanre GyHKIHIA.
4 [Tpon3BoHBIE CIOKHOW (QYHKIIUH. 2
5 [TpousBosHbIe 0OpaTHBIX (DYHKITHIA. 2
2 IlpakTuyeckass pa6ora Nel6. (mpodeccroHaTLHO-OPUEHTHPOBAHHOTO 2
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conepxanns) JuddepennupoBanue cioxHo ¢yHkuuu [IpuMeHcHue
MIPOU3BOTHON K PEIICHUI0 T€OMETPUUYCCKUX U (DU3MUECKHX 3a7ad.

3 IIpakTuyeckass padora Nel7. (mpodeccroHaTILHO-OPUEHTUPOBAHHOTO 2
cozepkanus) Perienue reomeTpuieckux U pU3NYECKUX 3a1a4 ¢ TIOMOIIIBIO
MIPOU3BOAHOM.
Tema 4.3. [Ipumenenue Coaepixanue yuyeOHOro MaTepuaJa: 8
MPOU3BOTHOM K
MCCIIEIOBAaHUIO (DYHKITHIA 6 Bospacranne wu  yObiBanwe  (QyHKIMH. OKCTpeMyMbl  (DYHKIUH. 2 OK 01, OK 02,
po¢eCCHOHAIBHO- HaunGoupiiee 1 HanMeHbIIIee 3Ha4eHUE (PYHKITUH. OK 03, OK 04,
OpPUEHTUPOBAHHOTO 4 IIpakTuyeckas padora Nel8.( npodeccroHanbHO-OpUEHTUPOBAHHOTO 2 OK 05, OK 06,
COJZICPKAHUA coaepxkanus) [IpuMeHeHne MPOU3BOIHOM [T BEIYUCICHHS HAUOOIBIIETO OK 07, IIK 1.2.
¥ HAUMEHBIIIETO 3HaUeHUH (QYHKIIMH
7 [TpousBogHasi BTOpPOro IMOpsJIKA, BBIIYKJIOCTb U TOYKHU Ieperuoa. 2
[Toctpoenue rpadukoB (yHKIUI
5 IIpakTuyeckas padora Nel9.( npodeccnoHanbHO-OPUEHTUPOBAHHOTO 2
cozepxanus) I[IpuMeHeHHe MTPOU3BOAHON K MOCTPOCHUIO rpaduKoB
(GyHKIHIA.
Tema 4.4. IlepBoobOpazHas Coaep:xanue yueOHOro MaTepuaJa: 18
Epzlgsggsgﬁanmo- 8 [lepBooOpaznast wu ?eonpeneneHHmﬁ unrerpan.  IlepBooOpa3Hbie 2 OK 01, OK 02,
OPHEHTHPOBAHHOTO syieMeHTapHbIX (yHKUMH. [IpaBuiia BeIYMCICHHUS IEPBOOOPA3HBIX. OK 03, OK 04,
6 IpakTuyeckas pa6ora Ne2( BrruriciieHre TaOIMYHBIX HHTETPAJIOB. 2 OK 05, OK 06,
coJiepKaHus
7 IIpakTnyeckas padora Ne21 MHTerpupoBaHue METOIOM 3aMEHbBI 2 OK 07, IIK 1.2.
IIEPEMEHHO.
9 [Tnomanes kpuBonuHelHOW Tpaneuuu. [loHaTHe 00 ompeaereHHOM 2
unterpaie. @opmyna Hetorona — Jleitouuna. Pemenne 3anau no ¢popmyse
Herotona-Jleitbuuna.
8 IIpakTyeckas padora Ne22. BeruncieHue onpeaeseHHOro HHTErpaja 2
METOJIOM 3aMEHBI IEPEMEHHOM.
10 Brruncnenue mnomazei miockux Guryp 2
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8 IIpakTuyeckas padora Ne23.( npodeccnoHaTbHO-OPHUEHTUPOBAHHOTO 2
cozepkanusi) Beraucnenue miomazaen miockux GUryp ¢ moMoIb
OIpeIeNIEHHOr0 UHTErpaa
11 [Tpumenenne nHTerpana i peneHus GU3NIecKux 3a/1ad. 2
9 IIpakTuyeckass padora Ne24 (mpodeccuoHAIBPHO-OPHEHTHPOBAHHOTO 2
COZIepKaHMs) BplumciieHHEe IyTH NPOWACHHOTO TOYKOH C IOMOIIBIO
oIpeIeNIEHHOr0 UHTErpaa
Bcero no reme: 56
Pazgen S. DnemeHThI
KOMﬁHHaTOpHKH, CTAaTUCTUKHU
U TEOPHH BEPOSITHOCTEI
Tema 5.1. KomOunaTopuka Coaepixanue y4yeOHOro MaTepuaJa: 8
12 OCHOBHBIE TIOHATHS KOMOWHATOPUKH. 3aJadyd Ha IIOJCYET YHucia 2 OK 01, OK 02,
pa3MelIeHH, IepeCTaHOBOK, COYETaHUH. OK 03, OK 04,
13 Pemenue 3amay Ha nepeOOp BapUaHTOB. 2 OK 05, OK 06,
10 IIpakTnyeckas padora Ne25 PemeHrie KOMOMHATOPHBIX 33j1a4. 2 OK 07, IIK 1.2.
14 ®opmyna 6uHoma Herotona. CBoiicTBa OMHOMHUANIBHBIX KO3()(UIIUEHTOB. 2
Tpeyronbauk Ilackans. Pemienne 3amad Ha CBOWMCTBA OMHOMHATBHBIX
K03 PHUIIHEHTOB.
Tema 5.2. Dnements! Teopun | Coaep:kaHue yueOHOI0o MaTepuaJa: 4
BEPOSATHOCTEN U
MaTeMaTH4YeCKO# cTaTUCTUKH | 15 CoOpITHE, BEPOSATHOCTH COOBITHS, CIIOKEHNE U YMHOXKEHHUE BEPOSITHOCTEH. 2 OK 01, OK 02,
[Tepeceuenne, oObeTUHEHNE MHOXKECTB W COOBITHH, MPOTHBOIOJIOKHBIC OK 03, OK 04,
COOBITHSL. OK 05, OK 06,
16 [TonsiTe 0 HE3aBUCUMOCTH COOBITUH. DopMynia YCIOBHON BEPOSTHOCTH. 2 OK 07, IIK 1.2.
Dopmyna nosHoU BepositHOCTH. PopMmyiia baiieca .
Tema 5.3 Cnyuaiinsle Coaep:xanue yueOHOIro MaTepuasa: 8
OTIBITHI, CITy4aifHble COOBITHS
1 BEPOSTHOCTH COOBITHIA 17 CrnyyaiiHble  DKCIEPUMEHTHI (ombITBI) ¥ ciay4ailHble  COOBITHS. 2 OK 01, OK 02,
OneMeHTapHble COObITHS (MCXObl). BeposTHOCTh cityyaifiHOro COOBITHS . OK 03, OK 04,
BepositHocTi cOOBITHII B OIBITaX C PAaBHOBO3MOKHBIMH — 3JIEMEHTapHBIMU OK 05, OK 06,
coObITHsAMU. JlnarpamMmMa pacripeeNieHusl. OK 07, TIK 1.2.
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18

bunapHplii  cliy4aiiHBIM ~ OMBIT  (MCMBITAHWE), YCIEX U  Heyjaaya.
He3aBucumeie ucnbitanusi. Cepusi HE3aBUCUMBIX HCIIBITAHUN 70 MEPBOTO
ycnexa. Cepusi HE3aBUCHMBIX UCHbITaHui bepuymau. CiydaifHbiidi BRIOOD
M3 KOHEYHOM COBOKYMHOCTH. MareMaTH4ecKoe OXUJAHUE CYMMbI
CIIy4alHbIX BEJINYUH

19

HenpepsiBHbIe  ciydailHble  BenuuuHbl.  DyHKUHS  IUIOTHOCTH
BEPOSITHOCTU  pacnpeneneHus. llocimenoBatenbHOCTh  OJMHOYHBIX
He3aBUCHUMBIX coOTuid. Pacnpenenue Ilyaccona. Komapmamus aByx
cnydyaiinbix  BennunH.  KoaddunmeHt JMHEHHOW  KOppEsIHU.
JIuneliHasg perpeccus, METOJI HAMMEHBIIMX KBaapaToB. Jlucnepcus u
CTaHJIAPTHOE OTKJIOHEHHE T€OMETPUUYECKOr0 pacupeiesIeHus.

Cemunap no Paznmeny 5 «OnemeHTbl KOMOMHATOPUKH, CTAaTUCTUKH M
TEOPUU BEPOSTHOCTEW»

Bcero o reme:

20

Pa3nen 6. /IBu:xenust

Tema 6.1. Pemienue
TPEyroJIbHUKOB
npodeccuoHanbHo-
OPHEHTUPOBAHHOTO
CoJIep KaHuUs

Conep:kaHue y4eOHOr0 MaTepuaja: npodeccuoHaIbHO-OPUEHTHPOBAHHOTO
COJICpKaHUS

20

l'eomerpuss Ha 1ockoctH. CHHYC, KOCHMHYC UM TaHI€HC YIJa.
CooTHOIlIEHHE MEXAY CTOPOHAMHM UM yIJlaMH TpeyrojpHuka. Teopema
CHHYCOB. TeopeMa KOCUHYCOB. Pelienue TpeyroJbHUKOB.

11

IIpakTnyeckass padora Ne26 (mpodeccroHaIbHO-OPUEHTHPOBAHHOIO
cojiepkanHusi) Pemenue 3a1a4y no MIaHUMETPUU.

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 06,
OK 07, IIK 1.2.

Tema 6.2. Briuncienue
iouaiel IIoCKUx GUryp

Conep:xaHue yueOHOTro MaTepuasa:

21

IlonsTve  mmomagu  MHoOroyrosbHuka.  Ilmomaas  kBagpata U
npsMoyroyibHUKa. [lnomane mapamienorpamma. [Inomane TpeyronpHuka:
dopmyna ['epoHa; BbIpakeHUE IUJIOUIAAU TPEYroJbHUKA UYepe3 pajauyc,
BIMCAHHOW U ONMHUCAHHON OKPY>KHOCTH.

22

[Tnomane Tpaneuuu. Ilnomans Kpyra u KpyroBoro cekTopa.

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 06,
OK 07, IIK 1.2.
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12

IIpakTuyeckasi padora Ne 27(npodeccuoHaTbHO-OPUEHTHPOBAHHOTO
cozeprkanusi) Beranciienue miomiaaei reoMmeTpuueckux guryp. Pemenue
TPEYTOJIbHUKOB.

Bcero o reme:

10

Pazgen 7. llpsaimble u
IUVIOCKOCTH B IPOCTPAHCTBE

Tema 7.1. OcHOBHEBIE
MTOHSATHUS CTEPEOMETPUH

Conep:xxanue yueOHOTro MaTepHaJia:

23

[Ipeamer crepeomerpun. OCHOBHBIE aKCHOMBI cTepeoMeTpuu. HekoTtopsie
CIENCTBUS M3 aKCHUOM. MHOTOTpaHHHKH, H300paKeHUE MPOCTEHIITNX
MPOCTPAHCTBEHHBIX (DUTYpP, HECYIIECTBYIOMMNX OOBEKTOB

AKCHOMBI CTEPEOMETPHUH U TIepBbIC CeAcTBUS U3 HuX. CeueHwus.

24

Meton cnenoB i nocTpoeHus cedeHuid . CBoiicTBa nepecedeHuit
NpsMBIX U MIockocTel . [locTpoeHne ceueHuii B mupamMuze, Kyoe mo Tpém
ToukaM Ha pébOpax . CozlaHue BBIHOCHBIX YEpTEKEH M 3alUCh I1aroB
MIOCTPOEHUS .

25

IToBTrOpenne mIaHuMeTpuu. TeopeMa O NMPONOPHHOHAIBHBIX OT- PE3KaAX

[Tonobue TpeyroabHuKoB. Teopema MeHenas. Pacu€rsl B ceueHusx
Ha BBIHOCHBIX 4YepTexkax . McTopus pa3sBUTHS IIIIAHUMETPUH U
CTEPEOMETPUHU

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 06,
OK 07, 1IK 1.2.

Tema 7.2. [TapannensHOCTh
MPSAMBIX U IJIOCKOCTEM.

Conep:xaHue yueOHOT0 MaTepuasa:

10

26

B3anMHoOe pacnonokeHue INpsMbIX B IpocTpaHcTBe. [lapannensHocTh
INPSAMBIX. YTOJ MEXIY IBYMsS IPSIMBIMH.

27

['eomeTpuyeckre 3aauyu Ha BBIYMCICHUE M JI0KA3aTEJIbCTBO, CBS3aHHBIC
C MApajuIeIbBHOCTBIO IMPSAMBIX UM IUIOCKOCTEH B IMPOCTPAHCTBE.
ITocTpoeHne cedeHnst, MPOXOIAIIErO Yepe3 JAHHYIO MPSAMYIO Ha YEpTexXe
U NapaJuIeIbHOTIO IPYro IPsIMOM.

28

Pacuér orHomenui. IlapamienbHass NpoeKUHs, NPUMEHEHUE JJIA
MOCTPOCHMS CeYeHUH Ky0a U mapasuiesenumnesaa.

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 06,
OK 07, IIK 1.2.
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29 [TapannenpHpie  1wiOCcKOCTH.  [Ipu3HaKu  mapamiaenbHOCTH  JIBYX 2
iockocteil. Teopema o mapaienbHOCTH M €AMHCTBEHHOCTH IUIOCKOCTH,
IpOXOJALIeH yepe3 TOUKY, He MNpPUHAJUIEkKAIlyl0 AAHHOW IJIOCKOCTH MU
CIEACTBUS U3 HEC.
13 IIpakTuyeckasi padora Ne 28 [loctpoeHue ceUeHMI T€OMETPUIECKUX 2
buryp.
Tema 7.3. Coaep:xxaHnue yueOHOTro MaTepHaJia: 8 OK 01, OK 02,
[lepnieH IUKYISIPHOCTD OK 03, OK 04,
MPSAMBIX U IJIOCKOCTEM. 30 [lepnenauKymsip ¥ HAKJIOHHBIE. YTOJI MEXKIY NMPSAMOU U IIIOCKOCTBIO. OK 05, OK 06,
31 [leprieHAUKYIAPHOCTh HMPSAMOM M IUIOCKOCTH. JIByrpaHHBIA yroJ. OK 07, IIK 1.2.
32 Teopema Ilucdaropa, TeopemMbl KOCHHYCOB U CHUHYCOB JJIsi TPEXIPAHHOIO
yriaa. DneMeHThl CEepUdYecKOl TeOMETPHUH: TEOJe3MYECKHEe JIMHUM Ha
3emuie
14 IIpakTnyeckas paGora Ne 29 PemieHue 3ajay € HCIHOJIB30BAHUEM 2
HOHATHUS JIMHEHHOTO yIJia IBYTPAaHHOI'O yIJja.
Bcero no teme: 24
Paznea 8.
Mmuororpannuxku. Teaa u
NOBEPXHOCTH BpAallleHUS
Tema 8.1. Ilpuszma n Copepxanue yuyeOHOro MmarepmuaJa: 12
nupamua
33 Ilonsatue mHororpanHuka. Ilpusma. IIpsMoyronbHel napajiencnunes,. 2 OK 01, OK 02,
[Mupamupa. [lpaBunpHas nupamMua. OK 03, OK 04,
34 Beimyknele  mHororpaHHuk. Teopema  Oiinepa. IlpaBunpHele n 2 OK 05, OK 06,
MOJIyTIpaBUJIbHbIE MHOTOIPAaHHUKH OK 07, TIK 1.2.
15 IIpakTyeckas padora Ne 30 PemeHue 3a1ad Ha BEIUMCIIEHNE 2
2JIEMEHTOB NPU3MBI, CEUEHUE MPU3M.
35 VYceuennas nupamua. [IpaBuiabHbIE MHOTOTPaHHUKH.
36 3aaun Ha TIOCTPOCHUE CCUCHUH.
16 IIpakTnyeckas padora Ne 31  PemeHue 3azad Ha BBIYMCIIEHHE

OJICMCHTOB NMMUPAMHJbl, CCUCHUC IMTUPAMUJbI
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Tema 8.2. LHununnp, konyc, | Conmep:kaHue yueOHOro MaTepuasa: 10
map
37 Tena u noBepxHoctu BpameHus. {unmunap. [lousarre konyca. Y ceueHHbIN 2 OK 01, OK 02,
KOHYC. OK 03, OK 04,
17 IpakTnyeckas padora Ne 32 Penienue 3a1a4 Ha IpsIMOU KPYyroBOn 2 OK 05, OK 06,
UWIMHJP, €r0 3JIEMEHTHI, IOCTPOEHHE OCEBOT0 CEYEHHUS IUIIMHIPA. OK 07, IIK 1.2.
38 Cdepa u map. Ypasaenue chepsl. Bzanmuoe pacnonoxenue chepsl U 2
wiockocT. KacarenpHas miiockocTs K cepe
18 IIpakTuyeckas padora Ne 33 Pemienue 3aa4 Ha MOCTpPOEHUE U 2
BBIUMCJICHHE CEUSHMH 1apa, MIIOCKOCTH KacaTelbHOH K cdepe.
19 | IIpaxktuyeckas paGora Ne 34 2
Brruncnenue miuomazeil moBepXHoCTe reOMeTpHIEcKUux GUryp
Tema 8.3. O6bemsbI Ten Conepixanue y4eOHOTro MaTepuaJa: 12 OK 01, OK 02,
OK 03, OK 04,
39 [Tonstue obbema. OObeM mpsMOyroibHOTrO napasuienenunena. Oobem 2 OK 05, OK 06,
OpsIMOH M HAKJIIOHHOW IIPU3MBI. OK 07, IIK 1.2.
20 IIpakTnyeckass padora Ne 35 Beruucienue 00beMOB reOMETPUYECKHX 2
¢uryp
40 O6béM mmmuHapa. Teopema 00 00BEME MPSAMOTO HMUIHHJPA. 2
[Tnomany OOKOBOW W TOJHOM TOBEPXHOCTH NMIMHApPa Beruucnenue
00BEMOB TEJ C MOMOIIBIO ONpPeeNEHHOT0 UHTErpaia
41 O6bem mupamuael. OO0béM KoHyca. [lmomaam OOKOBOW M TOJTHOM 2
MoBepXxHOCTH  koHyca. CTepeomMeTpuyeckue 3a/adyd, CBS3aHHBIE C
BBIUMCIICHHEM OO0BEMOB IIJIMHAPA, KOHYCA.
42 O0BEM mapa u mapoBoro cexkropa. Teopema o6 o0wvEme mapa. [lnomanp 2
cepsl .
21 IIpakTuyeckas padora Ne 36 Brruncrnenue o0beMOB T€OMETPHYECKHUX 2
¢uryp. CrepeoMeTpudecKhe 3aqadd, CBS3aHHBIE C BBIYUCIICHUEM
00BEMOB 11apa, MapOBOT0 CETMEHTA, IAPOBOT0 CEKTOpa.
Bcero no teme: 34

Pa3nen 9. Koopaunarsi u
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BEKTOPBI

Tema 9.1. Bextopst 1 MeTon, | CoaepixaHue y4eGHOro MaTepuaJia: 16
KOOpJIUHAT
43 [IpsimoyronbpHas (AexkapToBa) cHUCTeMa KOOpPAMHAT B IPOCTPAHCTBE. 2 OK 01, OK 02,
Qopmyna pacCTOSIHUS MEXIy IBYMs TOYKaMu. YpaBHEHUS chepsl, OK 03, OK 04,
MJIOCKOCTH U MPSIMOM. OK 05, OK 06,
44 [TonsiTue BekTOpa Ha rI0cKOCTH. [IoHSATHE BEeKTOpa B IPOCTPAHCTBE. 2 OK 07, TIK 1.2.
CrioxeHue ¥ BBIUUTAHUE BEKTOPOB. Y MHOKEHUE BEKTOpa Ha YUCIIO.
22 IIpakTuyeckas padora Ne 37 Penienue npuMepoB Ha OCHOBHbBIE 2
MOHSITUSI BEKTOPOB Ha TJIOCKOCTH.
45 Kommtanapusie BekTopbl. KoopinHATEI TOUKH U KOOPAMHATHI BEKTOPA. 2
CkansipHO€ MTPOU3BEIEHNE BEKTOPOB.
46 Pemennie npumepoB Ha JEHCTBUS C BEKTOpaMH
23 IIpakTnyeckass padora Ne 38 Pemenne npumMepoB Ha JEHCTBHS C
BEKTOPAMH.
24 IIpakTuyeckas padora Ne 39 Pemienue npumepoB MO MPSMOYTOJIbHOU 2
CHUCTEME KOOPJIMHAT B MMPOCTPAHCTBE.
25 IIpakTuyeckass padora Ne 40 BrinosiHeHUEe 3amaHuil 1O pasnaesiam 2
«MHOTOrpaHHUKH U Telna BpameHus», «KoopInHaTel 1 BEKTOPHI»
Bcero no teme: 16
Pasznea 10. KommiaekcHbie
ncia Copaepxxanue y4eOHOro MaTepuaJa: 6
Tema 10.1. 47 KommnekcHble yncna. AnreOpanueckas U TPUTOHOMETpUUECKas (OpMbI 2 OK 01, OK 02,
OCHOBHBIE TOHSTHS U 3aMUCH  KOMIUIEKCHOTO — 4Ymciia.  ApudmeTudeckue  omepanuud ¢ OK 03, OK 04,
onpeneneHus KOMIIJIEKCHBIMH YU CIJIAMH OK 05, OK 06,
48 N300pakeHne KOMIUIEKCHBIX YMCEeT Ha KOOPJIWHATHON TUIOCKOCTH 2 OK 07, IIK 1.2.
®opmyna Myaspa. KopHu N-o0if cTeneHn U3 KOMIUIEKCHOTO YHUCIa
49 JleficTBUsI HaJl KOMILJIEKCHBIMU YHCJIAMH B ajiredpanyeckoit ¢opme 2
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Tema 10.2. IToaroroska k

Conep:kanue y4eOHOT0 MaTepuaJia:

IIPOMEKYTOUHOU
aTTeCTalu 50 [ToBTOpenue. PazButue noustus o yucie. OyHKIHH. 2 OK 01, OK 02,
o1 [ToBTOpenue. Tpuronomerpus. 2 OK 03, OK 04,
OK 05, OK 06,
52 IToBTOopenune. Hayana MareMaTH4eCKOro aHaausa. 2
OK 07, IIK 1.2.
53 [ToBTopenue. CTepeoMeTpusi. 2
54 [ToBTOpenue. DneMeHTh KOMOMHATOPUKH, CTATUCTUKH U TEOPUHU 2
BEPOSTHOCTEM.
Bcero no teme: 16
KouncyabTauuu 12
CamocrosiTesibHas padora 16
IIpomexyTouHas arrectanus B (popme 3K3aMeHa 8
BCEI'O: 312

30




3 YCJIOBUA PEATIMZALIUU ITPOTPAMMBI YYEBHOT O ITPEJIMETA

3.1 MarepuajbHO-TeXHHYECKOe o0ecrieyeHmne

[Tomemenue Ui CaMOCTOSITENBHOM pabOThl — y4yeOHash ayauTopusi C BBIXOJIOM B
UH(POPMALMOHHO-TEIEKOMMYHHUKAIIMOHHYIO ceTh "HMHTepHer". Crnenuann3upoBaHHas MeOens u
CUCTEMbI XpaHEHHUS:

OcHoBHOe 00opynoBaHue: paboyee MECTO MpPEnoJaBaTessi, KOMIUIEKT YYEHHYECKOW mebenu
(cTON ydyeHHUYeCKHi ¢ JaBKaMmH 14 MmT., CTOJ KOMITBIOTEPHBIA YYeHHYECKUH 12 mT., CTyabs 12
mT.). 36 MocajioYHBIX MECT.

JlononnurenbHOe 000pyI0BaHUE: KHUKHBIN KA.

TexHuueckue cpeacTna:

OcHoBHOe  oOOpymOBaHME:  aBTOMATU3MpPOBaHHOE  pabouee  MeCTO  MpernojaaBaTes:
CTaroHapHbI KoMmbloTep B cOope (mporeccop Intel Core i3-4170 3.7 I'Tu, omepatuBHas
namath 6 [0, sxectkuit quck 500 I'6, monutop 22°°, 2014 1. 2020 r. — 1 mT.) C HOAKITIOYCHUEM K
UH(POPMALMOHHO-TEIeKOMMYHUKamonHo cetn "HMutepner"; mpoekrtop Epson EB-U05 u
9KpaH; aBTOMAaTU3UPOBaHHbIE paboyrie MecTa: YHUBEPCAJIbHbIE NMOPTATHUBHBIE KOMIBIOTEPHI 14
mit. (poueccop Intel Core 13-4170 3.7 I'Tu, onepatuBHas namateb 6 10, sxectkuii auck 500 I'0,
monutop 22°°, 2014 r. 2020 r. — 2 wr.; npoueccop Intel Core 13-2100 3,1 I'T'u, onepaTtuBHas
namath 4 10, xectkuii auck 1 TG, monutop 22°°, 2013 r. — 4 mwr.; nponeccop Intel Pentium DC
E5200 2,5 I'Tu, onepatuBHas namsath 2 1'6, xectkuit nuck 250 I'6, monutop 19°°, 2008 r. — 7
wt.; nporeccop AMD Sempron 3000+ 1,80GHz, onepatuBnas namsarts 1 I'0, xectkuii quck 80
I'6, wmommrop 19, 2005 r. — 1 1mr.) ¢ TOIKIOYEHHEM K HH(POpPMaAIMOHHO-
TeJIeKOMMYHUKallMOHHOM ceTH "MHTepHeT".

CBOOOIHBIM JOCTYNl K CHEHUATM3UPOBAHHOM M CIPABOYHOW IUTEpaType, MEePHOIUYECKUM
U3JaHUAM, pecypcaM dnekTpoHHOH Oubmmorekn WPHUTY wu  DOBC. JlunensmonHoe
nporpammHoe obOecrneuenue: Microsoft  Office 2010 Professional Plus; Windows 7 Pro;
aHTHBHPYCHOE TporpaMMmHoe obecneueHue Dr.Web. 665463, Hpkyrckas o001acTtb, TOpOA
Yconwse-Cubupckoe, IIPOCIIEKT Komcomonbckuit, JIOM 65, KOpILyC YK-2,
ayn. 208

[Tomerenue 1s1 OpraHu3aliy BOCIUTATENbHON paboThl — KabuHeT cTyaeHueCKUX MHUIIUATUB,
yueOHasi ayJJUTOPHS C BBIXOJOM B HH(OPMALIMOHHO-TEIIEKOMMYHUKAIMOHHYIO ceTh "MHTepHet".
Criennanu3upoBaHHas MeOelb U CUCTEMbl XpaHEHUS:

OcHoBHOE 00OpymoBaHue: pabodee MECTO MpernojaBaresisi, KOMIUIEKT yUYEHHYECKOW mebenu
(ctonm yuennueckuit 15 mr., cryn yuernueckuit 30 mr.). 30 mocagouHbIX MECT.

JlononHurenbHOE 000pyI0BaHUE: KHUKHBIN KA.

TexHuueckue cpeacraa:

OcHoBHOe o00OpyJIOBaHWE: KOMIBIOTEpP TpernojaBareiss ¢ nepudepueii  (JIMIEH3UOHHOE
nporpamMmHoe obecriedeHue (I1O), oOpa3oBarenbHbII KOHTEHT W CHUCTEMa 3allUThl OT
BpenonocHoi unpopmarun) I1K (mpoueccop Intel Core 13-4170 3.7 I'T', onepaTuBHas namsTh 6
I'6, xectkuit auck 500 I'6, monutop 22°°, 2014 r. 2020 r.), KOMOBIOTEP OO0YYAIOMIETOCS C
nepudepueit (JiuieHsnonHoe nporpammuoe odecneyenue (I10), oOpasoBaTenbHBIM KOHTEHT U
cucTeMa 3allluThl OT BPEJOHOCHON MH(QOpMAIMM) C BO3MOXXHOCTBIO MOJKIIOYEHHUS K
MH(OPMaLlMOHHO-TEIEKOMMYHUKAIIMOHHON cetn "HHTepHer" M obecrneueHueM JA0CTyna B
AJIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTeNbHYI0 cpeny oOpaszoBaTenbHOW opranu3zanuu [1K
(mpoueccop Intel Core 13-2100 3,1 I'Tu, onmeparuBHas namste 4 I'6, »xectkuit auck 1 TO,
MonuTop 22°°, 2013 r. — 3 mr.).

CBOOOIHBIM JOCTYN K CHEUUATM3UPOBAHHOM M CIPaBOYHOW JIUTEpaType, MEePUOIUYECKUM
U3JaHUAM, pecypcaM d3JekTpoHHOH Oubmanorexku HWPHUTY wu  OBC. JlunensmonHoe
nporpamMmmHoe obecrnieuenue: Microsoft  Office 2010 Professional Plus; Windows 7 Pro;
aHTUBHUpYCHOE TporpamMMmHoe oOecneuenne Dr.Web. 665463, Hpkyrckas o0aacte, Topon
Yconmbe-Cubupckoe, mpocrnekT Komcomonbckuid, 1oM 65, koprryc YK-2,

ayn. 205a
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3.2 UudopmanuonHoe obecrieueHue 00ydeHust

[lepeueHb OCHOBHOM U AOMOJHUTEIBHOM JINTEPATYPHI, STEKTPOHHBIX PECYPCOB

OcHoBHas nuTeparypa:

1.I'eometpus : 10-11 xmacce : 6a30BbIi U yray0n€uublil ypoHH : yueOHuk / JI. C. AtanacsH, B.
®. byrysos, C. b. Kagomues [u ap.]. — 13-e uzn., ctep. — Mocksa : [Ipocsemienue, 2025.— 289 c.
URL.: https://znanium.ru/catalog/product/2220140

2.Mepansik A. I'. Anredpa : 10 xinacc : yriayOneHHbIH ypoBeHb : yueOnuk / A. I'. Mepamsk, /. A.
Homuposckuii, B. M. [lonskoB. — 8-¢ 3., crepeorun. — Mocksa : [Ipocsemenue, 2024. — 481
c.
URL.: https://znanium.ru/catalog/product/2174793

3.Mep3msik A. I'. Anre6pa : 11 knacc : yrimyOneHHbIi ypoBeHb : yaeOHuk / A. I'. Mepamsk, . A.
Homuposckuii, B. M. [lonsikoB ; oz pen. B. E. Ilononsckoro. — 7-e u3a., crepeorun. — MockBa
: [IpocBemenue, 2024. — 412 ¢. URL:
https://znanium.ru/catalog/product/2174794https://znanium.com/catalog/product/2090537
JononHuTenpHas tuTeparypa:

1.Mep3msik A. I'. 'eomerpus : 11 kiace : yrinyOneHHbIH ypoBeHb : yueOHuk / A. I'. Mepansk, .
A. Homupogckuii, B. M. [omsikoB ; moa. pea. B. A. [Togonsckoro. — 8-¢ u3., crep. — Mocksa :
[Ipocsemienue, 2024. — 257 c.

URL.: https://znanium.ru/catalog/product/2177537

2.boromomnoB H. B. IIpaktuueckue 3aHATUS IO MaTEMATHKE : YI€OHUK ISl CPETHETO
npodeccuonanbHoro oopazosanus / H. B. boromonos. — 11-e u3z., nepepad. u nomn. — Mocksa :
Opaiit, 2026. - 571 c.

URL: https://urait.ru/bcode/599048

3.Continuum. Maremaruka. Madopmatuka. ObpazoBanue : Hay4HbIH xypHai. — Ener :
Eneuxnii rocygapcrBeHHbll yauBepcurer uM. M. A. bynuna

URL.: https://elibrary.ru/contents.asp?titleid=58830

ONEKTPOHHBIE PECYPCHI:

Pocculickue pecypcsl:

OnektponHas oudmmoreka UPHUTY: http://elib.istu.edu/

OnekTpoHHO-0MOaMoTeuHast cuctema «Jlanpy»: http://e.lanbook.com/

3BC IOpaiit: https://urait.ru/

Hayunsble anektponHsble )xypHanbl Ha iatgopme eLIBRARY.RU: http://elibrary.ru/

9BC PROFob6pazoBanue: www.profspo.ru/

OBC Znanium.com: http://znanium.com/

MesxayHapoIHbIe HAyYHBIE PECYPCHI:

Springer Nature Experiments (panee Springer Protocols): https://
experiments.springernature.com/

Wiley Online Library: http://onlinelibrary.wiley.com/
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4 KOHTPOJIb U OLIEHKA PE3YJBTATOB OCBOEHHUS YYEBHOI'O ITIPEJIMETA

KoHTponb ¥ oOLleHKa pe3ysbTaTOB OCBOEHMS IpEAMETa

IpeJyCMaTpUBAcT CIIEAYIOLINE

KOHTPOJBbHO-OLCHOYHBIC CPCACTBA:

Koapl koMmnereHnuia

KoHTpo/IbHO-011eHOYHBbIEe CPeICTBa

(OK, IIK) *
OKO01 VYcerHblii onpoc
Bbibupatb cnocobbl | MaremMaTu4yeckui IMKTaHT
peweHuns 3aga4

. NunuBuayanpHas caMOCTOSITeNIbHAs paboTa

npodeccnoHanbHoOM
LEeATENbHOCTH [IpencrarneHue pe3yabTaToB MPAKTHUYECKUX PaOOT
NPMMEHUTENBHO K

Pa3INYHbIM KOHTEKCTaM

3aHII/ITa HHAWBUAYAJIBbHBIX ITPOCKTOB
KonTponbnas padbora

Brinmonnenue 3ajaHuii Ha SK3aMeHE

OK 02

Ncnonb3oBaTb cOBpEMEHHbIe
cpencTBa NOWCKA, aHanM3a m
MHTepnpeTaumm
nHbopmaymm n
MHPOPMALMOHHbIE

TectupoBanue

VYcerHblii onpoc

MaremaTuyecKuii JTUKTAHT
NunuBuayanbHas caMOCTOSITeNIbHAs paboTa

HpeﬂCTaBHeHI/Ie PE3YIbTAaTOB NPAKTUICCKUX pa60T

TEXHOI0MMn ana
BbIMNO/IHEHMA 3afay | 3amuTa TBOPUECKUX paboT
npodeccnoHanbHoM
3almuTa UHIMBHUIYaIbHBIX TPOCKTOB
OEeATeNbHOCTH
KonTponbnas padota
Brimonnenue 3agaHuii Ha SK3aMcHE
OK 03 TectupoBanue
MnaHupoBaTb n | MaremaTnyeckuii TMKTaHT
peann3oBbIBaTb
NunuBuayanbpHas caMocTosTebHAs paboTa
Ccob6CTBEHHOE
npodeccnoHanbHoe n | IlpencraBienne pe3yabTaTOB MPAKTUIECKUX padOT
JINYHOCTHOE pas3BuTHE,
3aiuTa TBOPUECKUX paboT
npeanpPUHUMATENbCKYIO
0eATeNbHOCTb B | 3amMTa UHAUBUAYAIbHBIX IPOEKTOB
npodeccmoHanbHon chepe,
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MCNONIb30BaTb 3HaHMA MO

npaBoBon U  pUHAHCOBOWM
rPaMOTHOCTM B Pa3/IMYHbIX

HKU3HEHHbIX CUTYaUUAX

KonTtponsHas pabora

BrimonHenue 3amannii Ha YK3aMeHe

OK 04

3ddeKkTnBHO
B3aMMOAENCTBOBaATb Z
paboTaTb B KO/N/EKTMBE U

TectupoBanue
VYeTHbII onpoc

Maremarnueckuii JUKTAHT

KomaHae NnnuBuayanbHas caMocTosATeIbHas paboTa
[IpencraBienue pe3ynbTaToOB MPAKTUYECKUX PabOT
3aiuTa TBOPUECKUX paboT
3amuTa MHAUBUIyaJIbHBIX IIPOEKTOB
KonTponbnas padora
Brinonnenue 3aganuii Ha SK3aMeHe

OK 05 TectupoBanue

OCywecTBiATb  YCTHYO W | Y CTHBIA ONPOC

NMUCbMEHHY0 .

MatemaTuueckuii JUKTAHT

KOMMYHMKaLMIo Ha

rocyapcrseHHoOm a3blke | MuauBuayalibHas caMoCTOsITENIbHAsA paboTa

Poccuiickor ®Pepepaummn ¢
y4yeTom ocobeHHoCTEMN

COLMANbHOIO U KyNbTypHOTO

HpeﬂCTaBHeHI/Ie PE3YIbTAaTOB NPAKTUICCKUX pa60T

3amura TBOpUECKuX padoT

KOHTeKcTa
3amyTa HHANBUAYAIBHBIX TIPOCKTOB
KonTponbnas padbora
BeinonHenue 3aannii Ha YK3aMEHe
OK 06 TectupoBanue
MpoasnaTb rpaskaaHcKo- | Y CTHBIN OMpoc
NaTPUOTUYECKYIO MO3ULMIO, .
MareMaTHYECKUI TUKTaHT
AeMOHCTPMPOBATb

OCO3HaHHOEe noBefeHNe Ha
OCHoBe TPAANUMOHHbIX
POCCUMNCKMX [OYXOBHO-
HPaBCTBEHHbIX LLEeHHOCTEe!, B
TOM

ynucne C y4yeTom

NnnuBuayanbHast caMocToATeIbHas paboTa
[IpencraBienue pe3ynbTaToOB MPAKTUYECKUX PabOT

3amura TBOpUECKUX padoT
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rapmMmoHun3saunmn
MeXHaUuMnOoHaNNbHbIX n
MeXPEeNNUrmMo3HbIx

3aH_[I/ITa HHAWBUAYAJIBHBIX IIPOCKTOB

KontponbHas padota

OTHOLUEHUN, npumeHATb | BrlmosHeHue 3aJaHnil Ha DK3aMeHe
CTaHAapThbl

AHTUKOPPYNLUNOHHOTO

noseaeHus

OK 07 TectupoBanue

CopeicTBoBaTb COXPaHEHWUIo
OKpYyKatoLe cpeapbl,
pecypcocbepeskeHuto,

06

KIMMaTa,

NPUMEHATb  3HAHUA
N3MEHEHNN
NPUHUMNBI bepexnnsoro
npousBoAcTea, 3PpPeKTUBHO
[encrTsoBaTb B

ype3BblYaMHbIX CUTYyaLUAX

YcrHblil onpoc

MaremaTudeckuii JUKTAHT

NunuBuayanbpHas caMOCTOSITeNIbHAsI paboTa
[IpencraBienue pe3yibTaToOB MPAKTUYECKUX PabOT
3aiuTa TBOPUECKUX padoT

3aluTa UHIMBHUYaIbHBIX TPOEKTOB
KonTponbnas pabota

BrinosHeHue 3aaHnil Ha DK3aMeHE

NnK1.2

Onpegenatb
[encTBuUTe/IbHble  3Ha4YeHuA
KOHTPOUPYEMBbIX
napameTpos npeameTos
TPyAa C WCNONb30BaHUEM

CPeAcTB NUIMepPEHUI

YceTHBI onpoc

WNuauBuayanbHas caMoCTOsTeNIbHAs paboTa
[IpencraBnenue pe3ynbTaToOB MPAKTUYECKUX pabOT
3amura TBOpUECKUX padoT

3aHII/ITa UHAWBUAYAJIbHBIX ITPOCKTOB

BrinosHeHue 3aaHMil Ha DK3aMeHe
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1 IIacnopT ¢oHIA OLIEHOUYHBIX CPEACTB

1o y4eOHOMY TIpEAMETY

OVIL04.IT MATEMATHUKA
o cneruanbHocTh 15.02. 18 Texnuueckas sxcniyamayusi u 00CIyxHcUBaHUE POOOMUIUPOBAHHO20 NPO-

U3600cmea

(no ompacnsam) Haznauenne ponna oreHouHbIX cpeAcTB (nanee — ®OC) — oneHnuTh YpOBEHb MOJTO-
TOBKHM oOyuatomuxcs o yaeonomy npenmery OVIL.04.I1 maremaruka ¢ 1eIb0 YCTAaHOBICHUS UX
rotoBHOCTH K AanbHelmeMy ocBoenuto OII CIIO - ITIICC3 no cnenuansuoctu 15.02.18 Texuuue-

CKAsl OKCAAYAmMayusi U 00CIyHCU8aHue pobomusupo8aHHo20 NPou3eo0Ccmaed

(no ompacnsim)

Copepxannie GpoH/Ia OLEHOYHBIX CPEJICTB OIpPEAEseTCs] B COOTBETCTBUM C paboueil mporpam-
Moit yae6Horo npeamera OVYIL.04.I1 Martemaruka.

Pesynbrarom ocBoenust OYIL.04.I1 Marematnka sBIISIETCS ONpPECICHHBINA dTan chopmMupo-
BaHHOCTH CJICIYIOIIMX OOMIMX U MPO(EeCCHOHATBHBIX KOMIETCHITHIA:

Kox v HanmenoBanue
(hopmMupyemMBbIX KOM-

I[InanupyeMble pe3y/bTaThl 0CBOECHHS NpeAMeTa

neTenuii O6umme IIpexmernnre
OKO01 N.1. ocosHaHue oby4yatowmmuca | V.1 BnageHne metogamu AoOKa-
BbibupaTb cnocobbl | POCCUIACKOM rpaKA4aHCKOM WAEH- | 3aTeNbCTB, anrOpPUTMamMu pPeLLEHNS
peweHna 3agad npo- | TMYHOCTK; 3aga4; ymeHune ¢dopmynanpoBaTb
deccnmoHanbHoM  ges- | M1 OcBOeHHble, 06yvaloWMMK- | onpeaeneHns, akcMombl M Teope-
TENIbHOCTU  MPUMEHMU- | CA, MEXNPegMETHble MOHATUA UM | Mbl, NPUMEHATb MX, NPOBOAUTL O0-

TENbHO K pPas/Iy4HbIM
KOHTEKCTaM

YHUBepcanbHble yyebHble AeNcTBUA
(perynatueHble, no3HaBaTe/bHbIE,
KOMMYHUKaTUBHbIE);

M.2. cnocobHOCTb MX MCMNOAb30-
BaHMA B MO3HaBaTe/IbHOM U couu-
aNbHOM NpaKTUKe, FOTOBHOCTb K Ca-
MOCTOATEIbHOMY MJaHUPOBAHUIO U
OCYLLECTB/IEHUIO yYebHON aeaTesb-
HOCTM, OpraHusauumn yyebHoro co-
TpyAHMYECTBa C NeaarorMyeckumm
paboOTHMKaMM U CBEPCTHUKAMMU, K
Y4acTUIO B MOCTPOEHUU UHAMBUAY-
anbHOM o6pasoBaTeNbHON Tpaek-
TopUu;

M.3. oBnaaeHue HaBblKamm
y4yebHo-nccneaoBaTeNbCKoM, Mpo-
EeKTHOM WM CouManbHON AeATeNbHO-
cTu;

KasaTe/bHble PacCy*KAeHnAa B xoae
pelleHuna 3agay;

Y.3 yMeHMe onepupoBaTb NOHA-
TUAMW: paLMOHaNbHble, MppaLmo-
Ha/ibHble, MOKa3aTe/bHble, CTeneH-
Hble, norapudmuyeckme, TPUrOHO-
MeTpUYECKNE YpPaBHEHUA WU Hepa-
BEHCTBA, UX CUCTEMDI;

Y.4. ymeHMe onepuposaTb NOHA-
T™MAMU:  PYHKUMA, HenpepbiBHas
byHKUMA, npou3BoAHasA, NepBoob-
pa3Has, onpefenieHHbl WMHTerpan;
YMEHMEe HaxoAWTb NpPOM3BOAHbIE
3NeMeHTapHbIX QYHKUWUI, MCnonb-
3yA CMpaBO4YHble MaTepuanbl; MUC-
cnepoBaTb B MPOCTEMLLMX CAyYaax
GYHKUMM HQ MOHOTOHHOCTb, Haxo-
ANTb Hambonblme U HaumeHblune
3HauyeHns OGYHKUMK; CTpouTb rpa-
GVKNM MHOro4neHoB C MCNOb30Ba-
HWeM annapata maTemaTU4ecKoro
aHanNM3a; NPUMEHATb NPOU3BOAHYIO
npu pelweHnn 3a4ad Ha ABUMKEHUE;
pewatb NPaKTUKO-
OpPUEHTUPOBaHHbIE  3a4a4Yn  Ha




Hanbonbwne U HaMMeHbluMe 3Ha-
YEeHWA, Ha HAXOXAEeHWe NyTW, CKo-
POCTM U YCKOPEHUS;

Y.24 ymeHne cBoboaHO onepwu-
poBaTb  MOHATUAMM:  YETHOCTb
bYHKUMK, NepuoauyHoCcTb  yHK-
UMW, OrpaHUYEeHHOCTb  GYHKLUMK,
MOHOTOHHOCTb  PYHKLMK, 3IKCTpe-
MyM  GYyHKUMKM, Haubosnblee w
HaMMeHblLee 3HaYeHUA GyHKUMK
Ha NPOMEXKYTKE; YMeHMe NpoBo-
AUTb nccnegoBaHue pyHKLUNK;

Y.29 ymeHMe onepuposaTb NOHA-
TUAMWU: KOMMJIEKCHOE 4MKCNOo, CO-
NPAXKeHHble KOMMJIEKCHbIe 4MKCAa,
MOAY/Nb U AapPryMeHT KOMMJIEKCHOrO
yncna, Gopma 3anUCU KOMMIEKC-
HbIX YMcen (reomeTpuyeckasn, Tpu-
roHomeTpuyeckaa u anrebpaunde-
CKaA); ymeTb Npou3BOAUTb apuod-
MeTMYECKNe OEeNCTBUA C KOMMNAEKC-
HbIMW 4YMCNaMKU; NPUBOAUTL MNPU-

Mepbl MCMO/Ib30BaHUA KOMMNAEKC-

HbIX Yncen;
OK 02 n.a. ueneHanpasneHHoe passu- | Y.1 B/ageHMe MeTogaMW AO0Ka-
Mcnonb3oBaTb  coOBpe- | TUE€ BHYTPEHHEN NO3ULMU IMYHOCTU | 3aTe/bCTB, arOPUTMaMM peLleHun

MeHHble cpeacTBa no-
WCKa, aHan13a u uHTep-
npeTaunm MHGopmaumnm
7 MHPOPMALMOHHbIE
TEXHOMOTMM  ANA  Bbl-
NOMIHEHUA 3aZa4y npo-
deccmoHanbHoOM  pes-
TENbHOCTH

Ha OCHOBE [AYXOBHO-HPABCTBEHHbIX
LeHHocTel HapoaoB Poccuitckon
depnepauymmn, UCTOPUYECKUX N HaLLK-
OHA/IbHO-KY/IbTYPHbIX  TPaAULUMK,
dopmmnpoBaHMe CUCTEMbI 3HauU-
MbIX LEeHHOCTHO-CMbIC/NIOBbIX YCTa-
HOBOK, aHTUMKOPPYMNUMOHHOIO MMU-
pPOBO33peHus, NpPaBOCO3HaAHWS,
3KONIOTUYECKON KyNbTypbl, CNOCO6-
HOCTM CTaBUTb LEAN W CTPOUTb
YKM3HEHHbIe NNaHbl;

M.3. oBnageHue HaBblKamMmm
y4yebHo-nccnen0BaTeNbCKOM, Mpo-
E€KTHOM U coumanbHOM AeAaTenbHo-
cTu;

33ga4; ymeHue GOpMyAMpPOBaTb
onpeaeneHna, akCMOMbl U Teope-
Mbl, MPUMEHATb UX, NPOBOAMUTb A0-
KasaTesibHble pacCyXaeHua B xoae
pelleHunA 3a4ay;

y.2 yMeHune onepupoBaTtb MOHA-
TUAMMU: CTENeHb 4ucna, norapudm
4MCNa; YMEHME BbINOJIHATb BblUMC-
NleHMe 3HayYeHui u npeobpasoBa-
HUA BbIPA’KEHUI CO CTEMEHAMWU U
norapudmamn,  npeobpasoBaHmA
ApPO6HO-paLMOHaNbHbIX  Bblpaxe-
HUM;

Y.9 yMeHMe onepmupoBaTb NOHA-
TUAMM: TOYKa, NPAMaAA, MJIOCKOCTb,
NPOCTPAHCTBO, ABYrPaHHbIA Yron,
CKpelmBaloLwmeca npamble, napan-
NeNbHOCTb U NeprneHAUKYNAPHOCTb
NPAMbIX U NAOCKOCTEN, YTON MEXKAY
NPAMbIMW, YrON MeXAy NPAMON U
MJOCKOCTbIO, Yroal MexKAay NA0CKO-
CTAMMU, pPaCCTOAHME OT TOYKM [0




NJAOCKOCTWU, PaACCTOAHME  MeXAay
NPAMbIMKW,  PACCTOAHUE  MeXAy
NAOCKOCTAMM; YMEHUE WCMOb30-
BaTb NPW peleHnn 3agay U3yyeH-
Hble GaKTbl M TeopemMbl NAAHUMET-
pUX; YMEHUE OLLEeHMBATb Pa3mepbl
00BbEKTOB OKPYIKAIOLLLETO MUPA;
Y.10 ymeHMe onepupoBaTb MOHA-
TUAMWU:  MHOTOTPAHHUK, CeYeHue
MHOTOrpaHHMKa, Kyb, napannene-
nuneg, npusma, nupamuaa, ¢urypa
M  MOBEPXHOCTb BpaALLEHWUA, UMK-
NMHAP, KOHYC, Wap, cdepa, ceyeHms
burypbl BpalweHua, NAOCKOCTb, Ka-
catowanca coepbl, UMANHAPA, KO-
Hyca, naowWwajb MNOBEPXHOCTU Nu-
pamuabl, NPU3Mbl, KOHyCa, LWINH-
Apa, naowaab chepbl, 06beM Kyba,
NPAMOYroNbHOro napannenenune-
43, nupamuapl, NPU3Mbl, UWUIUH-
Apa, KOHyca, wapa; ymeHue m306-
pa*kaTb MHOFOrPaHHUKM U MOBEpX-
HOCTM BpaLLEeHMA, UX ceyvyeHua OoT
PYKW, C MOMOLLBIO YEPTENKHbIX WMH-
CTPYMEHTOB n 3NEeKTPOHHbIX
CpeacTs; yMeHMe pacno3HaBaTb
CUMMETPUIO B MPOCTPAHCTBE; yme-
HMe pacno3HaBaTb MpaBUJIbHbIE
MHOTOTrPaHHUKW;

Y¥.25 ymeHue MCNoJib30BaTb
CBOMCTBA M rpadukm GyHKUMN gna
pelleHna ypaBHEHWNI, HEPABEHCTB U
3a/a4d c NnapameTpamu; n3obpaxaTtb
Ha KOOPAMHATHOM MIOCKOCTU MHO-
YKECTBa PeLUeHU YpaBHEHUN, He-
PaBEHCTB U UX CUCTEM;

Y.30 ymeHue cBoboaHO onepwu-
poBaTb NOHATUAMM: cpegHee
apuomeTmyeckoe, meanaHa,
Hanbosnbllee M HaumeHbluee 3Ha-
YyeHus, pasmax, gucnepcusa, CTaH-
0ApPTHOE OTKNOHEeHMe AnAa onuca-
HWA YNCNOBbLIX AAHHbIX; YMEHUE UC-
cnepoBaTb  CTAaTUCTUYECKME  AaH-
Hble, B TOM 4Yucne C NpUMeHeHNem
rpaduyecKkmMx MeToaoB M 3NEKTPOH-
HbIX CpeacTs; rpaduyeckn uccne-
[0BaTb COBMECTHble HabnogeHuaA ¢
NMOMOLLbIO AMarpaMm paccemBaHUA




N NTUHENHON perpeccuu;

OK 03

MnaHupoBaTb M peanu-
30BbIBaTb cobcTBEHHOE
npodeccnoHanbHoe U
JIMYHOCTHOE pPa3BUTHE,
npeAnpPUHUMATENbCKYHO
AeATeNbHOCTb B NpO-
deccmoHanbHoOM cohepe,
MCNoNb30BaTb  3HAHWA
no nNpasoBoi U UHAH-
COBOM [PaMOTHOCTU B
Pa3/INYHbIX XU3HEHHbIX
CUTyaumax

/1.2, rOoTOBHOCTb K Camopa3Bu-
TUIO, CaMOCTOATENIbHOCTU U Camo-
onpegeneHuio;

N.3. Hannuve moTUBaUMM K 0bY-
YEHWUIO N IMYHOCTHOMY Pa3BUTUIO;
M.1  OcBoeHHble, 0by4aroLnmu-
cA, MeXnpeameTHble MOHATUA U
yHMBEpPCaNbHble y4ebHble AencTBuA
(perynatneHble, NO3HaBaTe/bHbIE,
KOMMYHUKaTUBHbIE);

M.3. oBnageHwue HaBblKamu
y4yebHO-uccnenoBaTenbCKoM, Npo-
€KTHOM WU CoLMaNbHON AeATeNbHO-
cTH;

Y.11 ymeHue onepuposBaTb NOHA-
TUAMWU: OBUKEHME B NPOCTPAHCTBE,
nogo6Hble GUrypbl B NPOCTPAHCTBE;
MCMoab30BaTb OTHOLIEHME NOLLa-
Jel nosepxHocTel U 06bEMOB Mno-
OO06HbIX dUryp npu peleHun 3a-
Aa4;

Y.12 ymeHMe BbI4UCAATb reomert-
pUYecKkMe BesIMYUHbI (ANWHa, yron,
naowagb, obbem, naowaap no-
BEPXHOCTM), UCNONb3YA M3yYeHHble
dopmynbl U MeToabI;

Y.13 ymeHMe onepuposaTb NOHA-
TUAMM: NPAMOYrOJibHAsA CUCTEMA
KOOpPAMHAT, KOOPAWHATbl TOYKM,
BEKTOP, KOOPAUHATbl BEKTOpa, CKa-
NAPHOEe npousBefeHne, yron MexK-
AY BEKTOpamMK, CYMMa BEKTOPOB,
npousBeseHne BEeKTOpa Ha 4MCAo;
Haxo4uUTb C MOMOLLBI M3YYEHHbIX
dbopmyn  KoOOpAMHATbl CepeauHbl
OTpe3Ka, PaccTofaHne MeXay ABYMA
TOYKaMMU;

Y.21 ymeHue onepuposaTb nMo-
HATUAMM: TOXKAECTBO, TOXKAECTBEH-
Hoe npeobpa3oBaHMe, ypaBHEHME,
HepaBEeHCTBO, CUCTEMA YPaBHEHWM
M HEepPaBEeHCTB, pPaBHOCWU/IbHOCTb
YPaBHEHWIM, HEPABEHCTB U CUCTEM,
pauMOHaNbHble, UPPALMOHANbHDIE,
NMoKa3aTeslbHble, CTeMneHHble, nora-
pudmmnyeckne, TPUTOHOMETpUYeE-
CKME YypaBHEHWA, HEepaBeHCTBa U
CUCTEMbI; YMEHWE peLlaTb ypaBHe-
HMA, HEPABEHCTBA U CUCTEMbBI C NO-
MOLLbIO Pa3/INYHbIX NMPUEMOB; pe-
lWaTb YPaBHEHWA, HEpPaBEHCTBA M
CUCTEMbI C MNapameTpom; npume-
HATb YPaBHEHMSA, HEepPaBEHCTBA, WX
CUCTEMbI ANA PeleHMAa mMaTemaTu-
YEeCKUX 3a4a4vy M 3afay U3 pasnmy-
HbIX 0b/1acTeM HayKM U peasibHOM
KU3HWY;

Y.26 ymeHue cBobOAHO onepwu-
poBaTb MOHATMAMM: nNocaenoBa-
TENbHOCTb, apudmeTnyeckaa mnpo-
rpeccua, reomeTpuyeckasa nporpec-




cuAa, beckoHeyHo ybbiBatowas reo-
MeTpUYeCcKaa nporpeccusa; ymeHue
3a/aBaTb MOCNeA0BATENbHOCTH, B
TOM YUC/Ie C MOMOLLBIO PEKYPPEHT-

HbIX Gopmyn;

Y.28 ymeHue ucnonb3oBaTb MNpPO-
M3BOAHYIO  ANA  MUCCNenoBaHMA
bYHKUNIA, ana HaxXxoXXAeHuUA

Hauyylero peleHna B NpuKaaa-
HblX, B TOM 4uC/ie COLMaANbHO-
9KOHOMMUYECKMX N PU3MYECKUX 3a-
Aayax, Ana onpeneneHns CKOpocTu
N YCKOPEHWA; HAaXOAUTb NAOWAAN U
o6bembl GUryp C NOMOLLbI UHTe-
rpana; NpMBOAUTL NPUMEpPbI MaTe-
MaTUYECKOTO  MOAENNPOBaHMA C
NMOMOLLbIO anddepeHLnanbHbIX
YPaBHEHWI;

OK 04

3ddeKTMBHO  B3aUMo-
AevicteoBatb M pabo-
TaTb B KONNEKTMBE M
KOMaHAe

N.1. oco3HaHMe oby4yatowmmumca
POCCUMCKOMN TparKOaHCKON WAEH-
TUYHOCTK;

M.2. cnocobHOCTb MX WMCMOAb30-
BaHMA B MO3HaBaTe/IbHOM W couM-
aNbHOM NpaKTUKe, FOTOBHOCTb K Ca-
MOCTOATENIbHOMY MJIaHUPOBAHUIO U
OCYLLECTB/IEHUIO yYebHON aeaTesnb-
HOCTW, OpraHMsaumm yyebHoro co-
TPYAHWYECTBA C MNeaarormyeckumm
pPaboTHMKaMM U CBEPCTHUKAMMU, K
Yy4acTUIO B MOCTPOEHUU UHAUBUAY-
anbHOM o6pasoBaTeNbHON Tpaek-
TOpWUK;

M.3. oBnaaeHue HaBblKaMmm
y4yebHo-nccneaoBaTeNnbCKoM, Mpo-
€KTHOM WM couManbHOM AeATeNbHO-
cTu;

Y.14 ymeHue BbIOMpaATb NOAXO-
OAWNKA U3YYEHHbIN MeTog, ANAa pe-
WeHWA 334a4M, pPacnosHaBaTb Ma-
TemaTuyeckme ¢GakTbl U MaTemaTu-
Yyeckne Moaenu B NPUPOSHBIX W
00LLEeCTBEHHbIX ABMIEHUAX, B UCKYC-
CTBE; YMEHME NPUBOAMUTL NPUMEPDI
MaTEMATUYECKMX OTKPbITUA  pocC-
CUIACKON MU MUPOBOM MaTemaTuye-
CKOM HayKMW.

Y.15 ymeHuMe onepuposaTb NOHA-
TMAMU: onpeaeneHne, aKCMOMa,
Teopema, CneacTeue, CBOWMCTBO,
NPW3HaK, A0Ka3aTe/bCTBO, PaBHO-
CUNbHble GOPMYIUPOBKU; YMeEHUE
dopmynmpoBatb obpaTtHoe M npo-
TMBOMOJ/IOXKHOE YTBEPKAEHUE, NPU-
BOAUTb MPUMEpPbl U KOHTpNpume-
pbl, UICNONb30BaTb MeTOA MaTema-
TUYECKON WHAYKUMW;, NPOBOAMUTL
OOKasaTeNibHble paccyXAeHua npu
peweHnn 3aaad, OUeHWBATb JIOrM-
YEeCKYl0 MpPaBUIbHOCTb paccyxae-
HUM;

Y.22 ymeHue cBoboaHO onepwu-
pPOBaTb MOHATUAMM: TPaPUK PYHK-
Uumn, obpaTtHan GYHKUMA, KOMMO3K-
uma QyHKUUN, AMHENHas GyHKUMA,
KBaApaTuyHasa yHKUMA, CTeneHHas
bYHKUMA C UenbiM MoKasaTenem,




TPUrOHOMETPUYECKME bYHKUMN,
obpaTHble  TPUTOHOMETpUYECKME
bYHKUMM, MOKasaTesbHas M Jora-
pudmuyeckaa OGyHKUMK; ymeHue
CTPOUTb rpaduKkm GYHKLUMN, BbINOA-

HATb npeobpa3oBaHMA rpadurKoB

YHKUMI;
OK 05 N.1. oco3HaHue oby4yarowmmuca | V.5 yMeHne onepupoBaTb MOHA-
OcylWecTBNATb  YCTHYIO | POCCUMACKOM TpaXKAaHCKOW MAeH- | TUAMMU: paunoHanbHaa OGyHKUMSA,
N NMUCbMEHHYID KOMMY- | TUMHOCTY; nokasatenbHaa ¢yHKUMA, cTeneH-
HUKauMlo Ha rocygap- | M.2. cnocobHOCTb WX WMCNONb30- | Haa  dyHKumMA, norapudmmyeckas
CTBEHHOM A3blke Poc- | BaHMA B MO3HaBaTe/lbHOW M couu- | GyHKUMA, TPUroHoMeTpUu4ecKme
cuiickon depepaumnm C | aNbHOM NPAKTUKE, FOTOBHOCTb K Ca- | dyHKUMKM, obpaTHble  PYyHKUUWK;

yyeTom ocobeHHoCTeM
COUMANbHOIO W  Ky/b-
TYPHOrO KOHTEKCTa

MOCTOATENIbHOMY NJIAaHUPOBAHUIO U
OCyLLeCTBNeHMIO y4ebHON aenaTenb-
HOCTW, OpraHusauuu y4yebHoOro co-
TPYAHMYECTBA C Nefarormyecknmm
paboOTHMKAMM W CBEPCTHUKAMMU, K
y4acTuo B MOCTPOEHUU UHAUBUAY-
anbHOM obpa3oBaTenbHOW Tpaek-
TOpUK;

yMeHue CTpouUTb rpadurKm mnsyyeH-
HbIX (PYHKUMA, UCNONb30BaTb rpa-
VKM NpU M3yvyeHMM NpoLEeccoB M
3aBMCMMOCTEN, NPU peLlleHnn 3a-
034y 13 apyrux y4ebHbix npeameToB
M 3a4ay M3 pPeasnibHOM KWU3HW; Bbl-
paxatb dopmynamum 3aBUCUMMOCTU
MeXAY BeNNYNHAMM;

v.7 yMeHMe onepupoBaTb NOHA-
TMAMU: cpegHee apudmeTuyecKoe,
meanaHa, Hanbosbluee "
HaMMeHbllee 3HayeHus, pasmax,
aucnepcus, CTaHAAPTHOE OTK/OHe-
HWe u4ucnoBoro Habopa; ymeHue
N3BNEKATb, MHTEPNPETUPOBATb WH-
dopmaumio, npeacTaBNeHHYyO B
Tabnnuax, Ha gmarpammax, rpadm-
Kax, OTpakalolyl CBOMCTBA pe-
aNbHbIX MPOLECCOB W ABNEHWUN;
npeacTaBnATb MHPopmMaLmio C no-
MOULbiO Tabnuu, M Anarpamm; MUc-
cnepoBaTb  CTAaTUCTUYECKME  AaH-
Hble, B TOM YMCae C NPUMEHEHNEM
rpadmnyeckmx MeToLoB U INEKTPOH-
HbIX CPeaCTs;

Y.23 ymeHMe u1CNoAb30BaTb rpa-
OUKM OYHKUNIA Ana U3yvyeHUs npo-
LLECCOB M 3aBMCMMOCTEN Npu peLle-
HUM 33434 U3  Apyrux y4ebHbIX
npeaMeToB U U3 PeaNibHOM KU3HK;
Bblparkatb Gopmynammn 3aBUCUMO-
CTU MeXAy BeNMYNHaAMK;

Y.27 ymeHue onepuposBaTb NOHA-
TUAMU: HENPEPbIBHOCTb (PYyHKUUMK,
acumnToTbl  rpaduka  PyHKUMK,




nepeas W BTOpasA MNpPOMU3BOAHAA
bYHKUMMK, reoMeTpUYecknii n pusm-
YECKMN CMbIC/T MPOU3BOAHOM, Nep-
BOOOpa3Hasn, onpeaeneHHbIn uHTe-
rpan; ymeHve Haxo4uTb aCUMNTOTbI
rpaduKka OYHKUWM; YMEHUE BblUKC-
NATb NPOM3BOAHbIE CYMMbI, NMPOU3-
BEAEHMA, YaCTHOTO U KOMMO3ULUK
bYHKUMI, HaxoauTb ypaBHEHME Ka-
caTenbHOM K rpaduKy GyHKUMY;

OK 06

MposBnATb  rparkaaH-
CKO-NaTPUOTUYECKYIO
No3nLMIO, LEMOHCTPU-
poBaTb OCO3HaHHOEe
noBeseHNe Ha OCHOBe
TPaAMULMOHHbIX poc-
CUMCKUX [lYXOBHO-
HPABCTBEHHbIX LLeHHO-
cTeil, B TOM u4ucne ¢
y4eTOM rapMOHMU3aLUK
MeXHaUMOHaNbHbIX U

MEMPENUTMO3HbIX  OT-
HOLWEHUN, NPUMEHATb
CTAaHA4APTbl  AHTMKOP-

PYNUMOHHOTO noBsege-
HUA

N.1. oco3HaHMe oby4yatowmmmca
POCCUMCKOMN TpParKOaHCKON WNAEH-
TUYHOCTK;

n.a. ueneHanpasaeHHoOe pasBU-
TMe BHYTPEHHEN NO3ULMUU INYHOCTH
Ha OCHOBE [AYXOBHO-HPABCTBEHHbIX
LeHHocTel Hapogos Poccuitckon
depepaymm, UCTOPUYECKMX N HaLU-
OHA/IbHO-KY/IbTYPHbIX  TPaauuMK,
dbopmMpoBaHME CUCTEMbI 3HAYU-
MbIX LEeHHOCTHO-CMbIC/NIOBbIX YCTa-
HOBOK, aHTUKOPPYMNUMOHHOIO MMU-
pPOBO33peHus, NpPaBOCO3HAHWS,
9KONIOTUYECKON KyNbTypbl, CNOCO6-
HOCTM CTaBUTb LEANn W CTPOUTb
YKM3HEHHbIE NNaHbl;

M.2. cnocobHOCTb MX WMCNOAb3O-
BaHWA B MO3HaBaTe/IbHOM W COUM-
aNbHOM NpaKTUKe, FOTOBHOCTb K Ca-
MOCTOATENIbHOMY MJIaHUPOBAHUIO U
OCYLLECTB/IEHNIO yYebHON aeaTesb-
HOCTM, OpraHusaunmn yyebHoro co-
TPyAHMYECTBA C NejarorMyeckumm
paboTHMKaMM M CBEPCTHUKAMMU, K
Y4acTUIO B MOCTPOEHUU WUHOMBUAY-
anbHOM o6pasoBaTeNbHON Tpaek-

Y.16 ymeHue onepuposatb no-
HATUAMMU: MHOXeCTBO, NMOAMHOXe-
CTBO, OMepaLnmn Hag MHOXeCTBamu;
YMeHWe UCnonb30BaTb TeOopeTUKo-
MHOXEeCTBEHHbIM annapaTt gnsa onu-
CaHWA peasnbHbIX MPOLECccCoB U AB-
NIEHVW 1 NpU peLueHnn 33434, B TOM
yucne 13 gpyrux yvyebHbix npegme-
TOB;

Y.17 ymeHue onepuposaTb nMo-
HATMAMMK: rpad, cBA3HbIA rpad, ge-
peBo, UWKA, rpad Ha NNOCKOCTY;
yMeHune 3ajaBaTb W OMNUCbIBATb
rpadbl  pasanyHbiMM  cnocobamu;
MCNO/Ib30BaTb rpadbl NpU peleHnmn
3aav;

TopuKY;

OK 07 M.1  OcBoeHHble, obyyatowmmu- | ¥.18 ymeHue cBobogHO onepu-
CopenctBoBaTb COXpa- | €A, MeXNpeaAMETHble MOHATUA W | pOBaTb MOHATUAMM: COYeTaHue, ne-
HEHMIO  OKpYyrKalowel | YyHMBepcaibHble y4ebHble 4ENCTBUA | PECTAHOBKA, YMC/IO  COYETaHW,
cpeabl, pecypcocbepe- | (perynaTMBHble, MO3HABATE/bHbIE, | YACIO NEPECTAHOBOK; 6MHOM Hbto-
KeHuto, NPUMEHATb | KOMMYHUKATUBHbIE); TOHA; YMeHMe MPUMEHATb Kombu-
3HaHMA 00 M3MeHeHuun HaTOPHble @aKTbl W paccyKAeHUs
KAUMara, NPUHLMNbI ONA pelleHna 3a4ay;

b6epexnMBoro  Npoms- ¥.19 ymeHue onepuposaTtb nMo-
BOACTBA, 3PDEKTMBHO HATMAMMW: HATypasibHOE 4YuCao, Le-

AelcTBoBaTh B Ype3Bbl-

JI0€ 4YMCNo, OCTaTOK NO MOAYyAHo,




YalHbIX CUTYaLMAX

pauMoOHANbHOE YMCNOo, WppPauLMo-
Ha/lbHOE YMC/IO, MHOXKeCTBa HaTy-
PafibHbIX, UEeAblX, PaLMOHANbHbIX,
OENCTBUTENbHDBIX 4YUCeN; YMeHue
MCNONb30BaTb MNPU3HAKM LEeAUMO-
CTW, HAUMEHbLLWI 06K aenuTenb
M HaumeHbluee obuiee KpaTHoe,
anroputm EBKAMAa npu peleHum
3a/a4; 3HAKOMCTBO C pPa3/IMYHbIMMU
NO3ULMOHHBbIMW CUCTEMAMM  CUUC-
NeHus;

Y.31 ymeHMe HaxoauTb BEpPOAT-
HOCTW COBbLITUIA C UCNONB30BAHUEM
rpaduyeckmx mMetToaos; NPUMEHATb
Ona  peweHna 3agad  bopmynbl
CNOXEHNA N YMHOXEHUA BepoAT-
HoCTeln, popmyny MOSHOM BepoAT-
HoCcTM, dopmyny bepHynnu, Kom-
6uHaTopHble @akTbl U dopmMynbl;
OLEeHMBATb BEPOATHOCTU peasibHbIX
cobbITUI; yMeHWe onepupoBaTb
NOHATUAMM: CAy4alHAA BENNYUHA,
pacnpegeneHme BepoATHOCTEM, Ma-
TeMaTU4ecKkoe OXuaaHwe, aucnep-
CMA W CTaHAApPTHOE OTK/JOHEeHue
CNYYaMHOW BENUYMHbI, PYHKUMMK
pacnpefeneHma M NAOTHOCTM paB-
HOMEPHOro, MOKA3aTeNbHOro0 U
HOPMa/IbHOTo pacnpeaeneHuis;
YMeHMEe WCNoNb30BaTb CBOMCTBA
M3y4yeHHbIX pacnpeaeneHuin gna
pelleHna 3a4ad; 3HaKOMCTBO C Mo-
HATUAMM: 3aKOH 6oablKMX uYucen,
MeToAbl BbIOOPOYHbLIX MCCAeaoBa-
HWUI; YMEHWEe NPMBOAUTb NPUMEPDI
NposABAEHUA 3aKOHa 6HonbKMX 4YK-
cen B NPUPOAHbLIX U 0BLLEeCTBEHHbIX
ABNEHUAX;

Y¥.33 ymeHue cBobogHO onepwu-
poBaTb MOHATUAMMW: NaowWanb ¢u-
rypbl, obbem ¢urypbl, BeanYMHA
yrna, pacctosHMe OT TOYKM A0
NJOCKOCTWU, PaACCTOAHME  Mexay
NPAMbIMKW,  PACCTOAHUE  MeXAyY
NAOCKOCTAMK, naowaapb cdepol,
naowaab NOBEPXHOCTM NUPamuapl,
npu3Mbl, KOHyca, UMAnHAPa, obbem
Kyba, npAmMoyronbHOro napannene-
nunega, nNUpammabl, NPU3Mbl, UM-




AVHAPA, KOHyca, Wapa; yMeHue
HaXxoAuTb OTHOWEHWEe O06bEMOB
noAobHbIX duryp;

NnK 1.2 M.1  OcBoeHHble, obyyalowmmu-

Onpenenatb AEACTBU- | CA, MeXnpeameTHble noHaTWa w | Y-1 ~ B/AAGHWE MmeTofamu AOKa-

Te/bHble 3HaYeHuA | yHMBepcasbHble yuebHble geiicteua | 38T€/1bCTB, a/ITOPUTMamn peLleHns

KOHTPOAMPYEMbIX  Na- | (perynaTMBHble, no3HaBaTeNbHble, | 38Aa4Y; YMeHne  GopmyMpoBaTh

pameTpoB NpPeAMETOB | KOMMYHUKaTUBHbIE); ONpeAeneHna, akcnomel u Teope-

TPyAa C UCMONb30BaHU-
emM CpeacTB U3MepeHum

M.3. oBnageHue HaBblKamm
y4yebHo-nccnenoBaTeNnbCkoM, npo-
€KTHOM M coumanbHOM AeAaTenbHo-
cTu;

Mbl, MPUMEHATb MX, NPOBOAUTb A0-
KasaTe/ibHble pacCyXAeHua B xoae
pelleHuna 3agavy;

Y.4. ymeHue onepuposaTb NOHA-
T™MAMU:  PYHKUMA, HenpepbiBHasA
byHKUMA, Npou3BoAHasA, NepBoob-
pasHasn, onpeaeneHHbin WHTerpan;
YMEHMEe HaxoAWTb NpPOM3BOAHbIE
3NeMeHTapHbIX ¢GYHKUWUIA, MCnoNb-
3yAa CnpaBo4YHble MaTepuasnbl; UC-
cnepoBaTb B MPOCTEMLIMX CAyYanax
GYHKUMM HQ MOHOTOHHOCTb, Haxo-
ANTb Hambonblwme U HaumeHblune
3HavyeHnsa OYHKLWI; CTPOUTb rpa-
®UKM MHOroYNeHOB C MCMONb30Ba-
HMEM annapaTa MaTeMaTUYecKoro
aHanN3a; NPUMEHATb NPOU3BOLHYIO
Npw peleHnn 33434 Ha ABUNKEHUE;
pewaTb npaKTUKo-
OPUEHTMPOBaHHble  33ZayM  Ha
Hanbonbwne M HaMMeHblIMEe 3Ha-
YeHUA, Ha HAxXOXAEeHMe MyTu, CKO-
POCTU U YCKOPEHMUS;

Y.6 YyMeHMe pellaTb TeKCToBble
3a/1a4M pasHbIX TMNOB (B TOM Yncne
Ha MPOUEHTbI, AONM W YacTU, Ha
ABuKeHune, paboTy, CTOMMOCTb TO-
BApOB W yCAyr, HaNoOrM, 3agayn u3
obnactu ynpaBneHUA NUYHBIMU W©
cemelHbiMM UHAHCAMK); cocTas-
NATb BbIPAXKEHWUA, YPaBHEHUA, He-
paBeHCTBA M MX CUCTEMbI NO YCNO-
BMIO 334ayu, wuccnepfosatb NoOAy-
YeHHOe peleHWe U OueHMUBaTb
npaBAonoao06HOCTb Pe3ybTaTos;

Y.8 yMeHMe onepupoBaTb NOHA-
TUSMW: CNY4aMHbIA OMbIT U CAyYal-
Hoe cobbIThe, BEPOATHOCTb CyYait-
HOro cobbITUA; yMeHMe BbIYUCAATD




BEPOATHOCTb C  MCMNONb30BAHUEM
rpadpmyeckux MeToa0B; NPUMEHATb
bopMYbl CNOMKEHMA U YMHOKEHUSA
BEPOATHOCTEN, KOMBUHATOPHbIE
daKTbl M dopmy/bl NpU pPeLLeHnn
3a[a4; OUEHNBATb BEPOATHOCTM pe-
a/lbHbIX COObLITUN; 3HAaKOMCTBO CO
CNYYalHbIMW BEIMYMHAMMU; YMEHUNE
NPUBOAUTL MPUMEPbLI MPOABIEHUS
3aKOHa 60/bWKMX Yncen B NpuMpoa-
HbIX M 06LW,ECTBEHHbIX ABNEHUSAX;

Y¥.20 ymeHune cBobogHO onepwu-
pOBaTb MOHATUAMM: CTENeHb C Le-
NIbIM MOKasaTesieM, KOpEeHb HaTy-
panbHOWM CTeneHwu, CTeneHb C pauu-
OHa/IbHbIM MOKa3aTesieM, CTEMEHb C
[eNCTBUTE/IbHbIM (BEeLLLEeCTBEHHbIM)
nokasartesnem, Jnorapudm uucna,
CUHYC, KOCMHYC W TaHreHc npowus-
BOJIbHOIO YMCNa;

Y¥.32 ymeHue cBob6OAHO onepwu-
poBaTb MOHATUAMM: TOUKA, NPAMas,
NAIOCKOCTb, NPOCTPAHCTBO, OTPE3OK,
Ny4, NJOCKMW yroa, QABYrpaHHbIn
Yron, TPEXrpaHHbIA yron, nepece-
Katowmeca, napannesbHble U CKpe-
WwMBaloWwueca npAmble, napan-
NeNIbHOCTb U MepPneHANKYNAPHOCTb
NPAMBbIX U NNOCKOCTEN, YrON MeXAay
NPAMbIMKW, YrON MeXAY NPAMON U
MAOCKOCTbIO, YrON MeXAy NA0CKO-
CTAMM; YMEHME MCNOo/b30BaTb Mpu
peweHnn 3asay U3yyeHHble ¢aKTbl
W TeopemMbl NJAHUMETPUN; YMEHUE
OLEHMBATb pa3mepbl OOBHEKTOB B
OKpY)KatloWwemM MUpe; YMEeHWe one-
pUpOBaTb NOHATUAMM: MHOrOrpaH-
HWK, CeYeHNe MHOrorpaHHKKa, npa-
BW/IbHbI MHOFOrpaHHWK, NpPU3Ma,
nupamuga, ¢urypa M noBepxHOCTb
BpaLLEeHNA, LMAWMHAP, KOHYC, Lwap,
chepa, pasBepTka MNOBEPXHOCTY,
ceyeHMA KOHyCa M LMAMHApPaA, na-
pannenbHble OCU WUAU OCHOBAHMUIO,
ceyeHue wWwapa, NJOCKOCTb, Kacato-
wanaca cdepbl, UUAMHAPA, KOHYCa;
yMeHWe CTPOUTb CEeYEHWEe MHOro-
rpaHHMKa, n3obpaxaTb MHOrOrpaH-




HUKK, GUrypbl M NOBEPXHOCTU Bpa-
LLEHMA, UX CEYEHMA, B TOM Ymncne ¢
MOMOLLBIO 3/IEKTPOHHbIX CPeAaCTB;
yMeHMe NPUMEHATb CBOMCTBA reo-
MeTpUYecknx ¢uryp, camocTos-
TenbHo QopmyanpoBatb onpege-
NeHns usydaemblx ¢Guryp, BblaBU-
raTb rmnoTesbl O CBOMCTBAX W Mpu-
3HAKax reomeTpuyeckmux  oéuryp,
060CHOBbLIBATL MM  OMNpPOBEpPraTb
WX; YyMeHne npoBOoAUTb Knaccudwm-
Kaumto Guryp no pasanyHbIM npu-
3HaKaM, BbINONHATb Heobxoanmble
OO0NONHUTENbHbIE NOCTPOEHMUS;

dopMaMu MPOMEKYTOYHON aTTECTALNH 110 YUeOHOMY MPEIMETY

1 cemecTp — 9K3aMeH;

2 ceMecTp —3K3aMeH
[lepeueHb 00BEKTOB KOHTPOJIS, (POPM KOHTPOIIS U MOKa3aTeNel OLEHKH 110 y4eOHOMY ITPEAMETY

puUBe/IEeHbI B Tabnuue 1.

SABJIACTCA:

Tabmuua 1 — [lepedyens pe3ynbpTaToB 00ydeHHsI, KOHTPOJIBHO-OLIEHOYHBIX CPEJCTB U TIOKa3aTenen

OIICHKH
Konast popmupy- | OcHoBHble 10- | HaumenoBaHue pazaena KoHnTtponbHO-
€MbIX KOMIIETEH- | Ka3aTeju OlCH- (Temsr) OLICHOYHBIE CPEJICTBA
107071 KU pe3yJibTaTa
s rexyme- | s mpome-
ro KOHTPOJIS KYTOYHOU
aTTecTaluu
1 2 3 4 5)
V.1.chpopmupona Bsenenue OLICHKa BbI- | DK3aMEHa-
HHOCTb TIpe- IIpencraBnenusa | Pazgen 1. PasButue | ponuenus OUOHHAS pa-
CTaBJICHUN O Ma- | O MaTEMaTUKE | IIOHATUSA O YUCIIE NpaKTHYe- 6ota
TeMaTHKE Kak Kak 4actu Mu- | Pazgen 2. @yHkiuu, ux CKUX paboT;]
4aCTH MUPOBOU pPOBOI  KyNbTy- | CBOMCTBA U rpauKu '
KYJIbTYPHI B O pei u o wmecte | Paznen 3. OcHOBBI Tpu- OLICHKA BEL-
MECTE MaTeMaTU- | MAaTEMaTUKA B | TOHOMETPUH N N ——
KH B COBPEMEH- COBPEMEHHOM Paznen 4. Hauanma ma- KOHTPOTBHOI
HOW LIMBUJIN3A- LUBUIN3ALUU TEMATHIECKOTO  aHAMNA- | yagoTyy

LI1H, 0 crmocodax
OITMCaHUs Ha Ma-
TEMaTHUYECKOM
SI3BIKE SIBJICHUH
pEaTbHOTO MHUPA;

3a
Pazgen 5. DiaeMeHTBI

KOMOMHATOpPUKH, CTa-
TUCTUKA U TEOPUM Be-
pOsITHOCTEM

Paznen 7. Ilpsmbele u
TIJIOCKOCTH B MPOCTPAH-
CTBE

Paznen 8. Muororpasn-
HUkU. Tena u noBepx-




HOCTH BpaIICHHUS.
Paznen 9. Koopaunatsl
1 BEKTOPHI.

Y2  chopmupo-
BAaHHOCTh  MpeJ-
CTaBIICHHI O Ma-
TEMaTHYECKUX
MOHATHUAX KaK O
BaXXHEHINX Ma-
TEMaTHYECKUX
MOJICIISIX, II03BO-
JISIIOIIAX ~ OITHCHI-
BaTb M U3yYaTh
pasHble mpoliec-
CBl W SBJICHHS;
IMOHUMAaHHE BO3-
MOKHOCTH aKCH-
OMaTHYECKOI0
MIOCTPOCHUSA Ma-
TEMAaTHYCCKUX
TEOpHH;

[IpencraBnenus
0 MaTeMaTHye-
CKHX IIOHSATHAX
KaKk O BaKHEH-
KX MaTeMaTH-

YCCKUX MOIcC-
JIAIX, IIO3BOJIA-
FOIIUX OITUCHhI-

BaThb M HU3y4aTh
pasHble IpoLec-
Chl U SIBJICHUS

Paznen 2. ®ynkuuu, ux
CBOMCTBA U rpaduku
Pasgen 4. Havama wma-
TEMATHYECKOT0 aHaJIM-
3a

Pazgen 5. DiaeMeHTBI

KOMOWHATOPHUKH, CTa-
TUCTUKM U TEOpUHU Be-
pOsAITHOCTEM

Paznen 7. Ilpsimbie u
IIJIOCKOCTH B MPOCTPAH-
CTBE

OLICHKa
IIOJIHCHUA

BBbI-

npakTHye-
CKHX pabor

OIICHKA BBI-
MTOJIHCHUSI
KOHTPOJIbHOU
paboThI

V3 BJIaJICHUE
MeTOAdaMH JIOKa-
3aTeILCTB U all-
TOPUTMOB  pellIe-
HUS; YMEHHE HX
MPUMEHSATh, TPO-
BOJMUTH  JIOKa3a-
TeIbHBIE pac-
CYXKJIEHUS B XOJI€
pelIeHus 3a/1a4;

IIpencraBnenus
0  JO0Ka3aTeib-
CTBaX aJrOpUT-
MOB, YMEHHE HX
peuerb, npume-
HAS J0Ka3aTellhb-
CTBa IIpHU pelie-
HUH

Paznen 3. OcHOBBI TpH-
TOHOMETPUU

Paznen 7. Ilpsameie u
IJIOCKOCTH B MPOCTPAH-
CTBE

Pazgen 8. Mmuororpasn-
HuKU. Tena u moBepx-
HOCTH BpaIlICHHUS.
Pazgen 9. Koopaunatsl
Y BEKTOPHI.

OueHka BBI-
TTOJTHCHHS
MpaKTH4ie-
CKUX paborT;
KOHTPOJIbHOM
paboThI

V4 BJIa/ICHUE
CTaHIapTHBIMU

IIpUEMaMHU pelie-
HUSl paloHalb-
HBIX U Hppauuo-
HaJIbHBIX, IIOKa-
3aTeIbHBIX, CTe-
NEHHBIX, TPUTO-
HOMETPUYECKHUX

YpaBHEHUN U He-
paBEHCTB, UX CH-
CTEM; HCIMOIb30-
BaHHWE TOTOBBIX
KOMIIBIOTEPHBIX

porpamMm, B TOM
qucie JUisl MOMC-
Ka MMyTH pellieHus
U WUIIOCTpaluH
pelieHus  ypas-

[IpaBuinbHO U B
MOJIHOM 00BbeMe
BBITIOJIHEHBI  3a-
JaHus C  TpHU-
MEHEHHEM
CTaHJAPTHBIX
MIPUEMOB  pellie-
HUSA

Tema 1.2. YpaBHeHus u
HepaBeHCTBa. CHCTEMBI
ypaBHEHUH U Hepa-
BEHCTB

Tema 1.3. O600uieHne
MTOHSTHS CTCTICHU

Tema 2.2. CtenieHHas,
MoKasaresbHasi, Jora-
pudmuueckas GyHKIUU
Tema 3.2. Pemienue
TPUTOHOMETPHUECKUX
YpaBHEHUN U HEpa-
BEHCTB.

OneHka BbI-
MIOJIHEHUS
IIpaKTHYe-
CKHX paboT
KOHTPOJIBHOU
paboThI

DK3aMeHa-
IMOHHAS pa-
oora




HEHW © Hepa-
BEHCTB,;

Y5chopmupoBan
HOCTh TIPEJCTaB-
JeHUH 00 OCHOB-
HBIX IIOHATUAX,
UIeaX U MeToaax
MaTeMaTHU4YCCKO-

ro aHajau3a;

31 3HATH OCHOB-
HBIE TTOHATHS Ma-

[IpaBunbHO U B
IIOJIJHOM 00BEME
BBIIIOJIHEHBI 3a-
JTaHus C  TpH-
MEHEHUEM  OC-
HOBHBIX  METO-
JIOB MaTeMaTH-
YECKOro aHallu-
3a;

Tema 4.2 TlpousBoanas
Tema 4.3. Tlpumenenue
IIPOU3BOJHOM K UCCIIE-
JOBAaHUIO (QYHKITUN
Tema 4.4. TlepB0006-
pasHas u UHTerpai.

OueHka BBbI-
MIOJTHEHUS
MpaKTH4Ie-
CKHX paboT

TEMaTHYECKOI0

aHaIM3a M uX

CBOMCTBA UL

peleHus 3anad c

IPAKTUYECKUM

COJIEpKAHUEM

Y6 Bnasaenue | [IpaBunbHo u B | Paznen 7. Ilpsimble u | OnieHka BbI-
OCHOBHBIMHM ~ IIO- | IIOJIHOM OOBEME | MJIOCKOCTU B MPOCTPAH- | TOJHEHUS
HATUSMHU O IUIOC- | BBIIIOJIHEHBI 3a- | CTBE. IpaKTHie-
KUX M NpPOCTpaH- | faHus ¢  npu- | Paznen 8. Muororpan- | ckux pabot
CTBEHHBIX  I€0- | MEHEHHEM OcC- | HUKU. Tesa ¥ moBepx- | KOHTPOJIbHON
METPUYECKUX HOBHBIX IIOHS- | HOCTH BPalICHMUSL. paboThI
¢urypax, ux oc- | THH, cBoiictB | Paznen 9. Koopaunatst

HOBHBIX  CBOM- | FeOMETpHYe- U BEKTODBI.

cTBax; cdopmu- | ckux Quryp u

POBaHHOCTh yMe- | hopMyII TUIS

HUSL  pacHo3Ha- | pelieHus  TIeo-

BaTb Ha YEpPTE- | METPUYECKHUX

kKax, MOJIEIAX U B | 3a7a4

peajbHOM  MHpE
F€OMETPUUYECKHUE
Gurypsl; npume-
HEHUE  H3YyYeH-
HBIX CBOICTB
F€OMETPUUYECKHUX
buryp u gopmyn
JUTS pelieHus
F€OMETPUUYECKHUX
3amad M 3amad C
MPaKTUYECKUM

coJIepKaHUEM;

32 3HaTH OCHOB-
HBIE MOHSATHUS
IJIOCKUX W TPO-
CTPAHCTBEHHBIX

F€OMETPUUYECKHUX
buryp, npume-
HEHHE  W3y4YeH-
HBIX CBOICTB




T€OMETPUIECKUX
buryp u popmyn
IS pereHus
reOMETPUYECKUX
3a7a4 U 3ajad C
HPaKTHYECKUM

CofIep’)KaHUEM

Y7chopmupoBan
HOCTb TPEJCTaB-
JIGHUM O Tpoliec-
caxX M SBJICHMSAX,
MMEIOIINX BEPO-
STHOCTHBIM  Xa-
pakTep, O CTaTu-
CTHYECKHX 3aKO-
HOMEPHOCTAX B
peabHOM MHpE,
00 OCHOBHBIX
MNOHATHUAX  DJje-
MEHTapHOM Teo-
pUHd  BEPOSITHO-
CTeH; YMEHUI
HAXOJHUTh U OIle-
HUBAaThb  BEPOST-
HOCTH HAaCTYyILIe-
HHUSI COOBITHMH B
MPOCTEUIINX

MPaKTUYECKHUX

CUTyaIusIX M OC-
HOBHBIE XapakTe-
PUCTHKH CIlydai-
HBIX BEJIUYUH,

[IpaBuibHO U B
MIOJTHOM 00BeMe
BBIITOJIHEHBI  3a-
JNaHusi C TMpH-
MEHEHHEM  OC-
HOBHBIX  TOHS-
THI DJIEeMEHTap-
HOM TEOpUU Be-
pOSITHOCTEMN

Pazgen 5. DiaeMeHTBI

KOMOWHATOPHUKH, CTa-
TUCTUKM U TEOpUHU Be-
pOsAITHOCTEM

OrneHka BEI-
IMOJIHCHUS
MpaKkTHye-
CKOH paboThI

DK3aMeHa-
LUOHHAsL pa-
oora

V8 BJIaJICHUE
HaBBIKAMH HC-
MMOJIL30BAHUS TO-
TOBBIX KOMIIBIO-
TEPHBIX po-
rpaMM TpH pe-
MIEHUH 3a7a4

Bnaneer HaBbI-
KaMH HCIIOJb30-
BaHUS TOTOBBIX
KOMIIBIOTEPHBIX
MporpamMm  MpHu
peLIEeHNH 3a/1a4

Pasgensr 1-9

OrneHka BBI-
MTOJTHEHHUS
MpaKTH4ie-
CKHX paboT

DK3aMeHa-
[MOHHAS pa-
oora




V9 nid ciaensix u
CI1a00BUIAILINX

o0yyJaroumxcsi:

OBJIQJICHHE TIpa-
BWJIAMH  3aIlUCH
MaTeMaTHYECKHUX
dopmyn wu cre-
OHaJIbLHBIX  3Ha-
KOB  penbedHO-
TOYEYHOH CHCTE-
MBI 0003HAYEHUH

JI. bpaiins;
OBJIaJICHUE  TaK-
TUJIBHO-
0CsI3aTEJIbHBIM

criocobom oOcie-
JIOBaHUS U BOC-
OpUATHS  pellb-
edHBIX  H300pa-
JKEHUH 1mpeaMe-
TOB, KOHTYpPHBIX
M300paKeHHI
TreOMETPHUYECKUX
¢uryp u apyroe;
HAJIMYME yMEHUS
BBINOJIHATh  I'€0-
METpUYECKHE TO-
CTPOEHHUSI C IIO-
MOIIBIO IHPKYJIS
U JUHEHKH, 4YH-
TaThb penabeHbIE
rpaduKu 3EeMeH-
TapHBIX (YHKIIMHA
HAa  KOOpJIUHAT-
HOM IIIOCKOCTH,
NPUMEHSTh ~ CIIe-
UagbHble  TPHU-
crocobyieHus s
penbeHOro uep-
YEeHUs
("Hdpadrcmen",
"[konpHUK");

OBJIAJICHNE  OC-
HOBHBIM  (pYHK-
IIMOHAJIOM  TIPO-

rpaMMBbl HEBH3Y-
IBHOTO JIOCTYTIA
K  UHpOpMaLUU
Ha DJKpaHe Iep-
COHAJIBHOTO KOM-
IBIOTEPA, YMEHHE
UCIIOJIb30BaTh

[Tpumenensl
MpaBWIa 3amuCH
MaTemaTHhye-
ckux GopMya H
CHeTHATbHBIX
3HAKOB penbed-
HO-TOYEYHOU
CUCTEMBI  000-
3HAYEHUI

JI. bpaiins;
YMEHHS BBINOJ-
HATH TEOMETpPH-
YEeCKUE IMOCTPO-
€HUS C TIOMO-
b0 LUPKYISA U
JINHENKHU

Pazgen 1.

Pasputue moHATHS O
qucie

Paznen 6.
[Inanumerpus

OmneHka BEI-
IMOJIHCHUS
MpaKkTHye-
CKHX paboT




NIepCOHABHEIC
TUIOTEXHUYE-
CKHME  CpelcTBa
nHpopmaIoH-
HO-
KOMMYHHKAITH-
OHHOTO J0CTyHa
clenbIMH  00yYa-

FOLITUMHUCS;
Y10 [IpumeneHbl Paznen 1. Onenka BbI- | DK3aMeHa-
JUIS  CIIENIBIX W | paBWiIa 3amucy | Pa3BuTHEe TIOHATUS O | TIOJHEHUS IUOHHAs pa-
CJ1a00BUISIINX MaTeMaTuye- qucie IpaKkTu4e- 6ota
o0ydJaronuxcs: ckux ¢opmyn u | Pazmen 6. CKHX paboT

OBIIQICHUE TIpa- | CIIEUAIBHBIX [Tnanumerpus

BUJIAMH  3aIlMCH | 3HAKOB peibed-

MaTeMaTHYECKUX | HO-TOYCYHOMN

dopMyn ® cIe- | CHCTeMBI  000-

UABHBIX ~ 3HA- | 3HAUYCHUIA

KoB  penbedHO- | JI. Bpaiins;

TOYEYHOU CHUCTE-
Mbl 0003HAYECHUN

JI. bpaiins;
OBJIQJICHUE  TaK-
TUJIBHO-
0CsI3aTeIbHbIM

crocoboMm o0cie-
JOBaHHUSI U BOC-
OPUSITHST  PeJlb-
edHBIX  H300pa-
JKEHH  mpeame-
TOB, KOHTYpPHBIX
MU300paKEeHHI
F€OMETPUUYECKHUX
¢uryp u npyroe;
HaJU4he YMEHHUS
BBIIIOJIHATh  T€0-
METPUYECKHE T10-
CTPOEHHSI C TIO-
MOIIBIO TUPKYIIS
U JIMHEHKH, YH-
TaThb peibeHbIC
rpaduKu 3JEeMeH-
TapHbIX (QYHKIMHA
HA  KOOpJWHAT-
HOMl MJIOCKOCTH,
MPUMEHATH  CITe-
[UANbHBIE  TIPU-
CHOCOOJIEHUS [T
penbeHOro uep-
YCHUS

("Hdpadrcmen",

YMEHUSL BBINOJI-
HAThb TE€OMETpHU-
YeCKUe IOCTpPO-
€HUSI C TIOMO-
LIBI0 LTUPKYJIA U
JIMHEUKHU




"[lxonbpHUK");
OBJIa/ICHUE
HOBHBIM  (pYHK-
IUOHAJIOM  TIPO-
rpaMMBbl HEBH3Y-
QIBHOTO JIOCTYIa
K UHpOpMALUU
Ha DOKpaHe Iep-
COHAJIBHOTO KOM-
IBIOTEPA, YMCHUE
UCTIOJIb30BaTh
NIEpCOHAIBHBIC
Ta]IOTEXHIYE-
CKHME  CpencTBa
nHpopmaImoH-
HO-
KOMMYHHKAIH-
OHHOTO JIOCTyHa
ClenbIMU  00y4a-

ocC-

FOLIMUCS;
VYrinyOneHHbIH Kypc MaTEMaTUKU

VY1lchopmupoBa | IlpaBunero u B | Pazgen 6. Ilmanumer- | Ouenka BbI- | DK3aMeHa-

HHOCTh npea- | mojJHoOM oObeMe | pus HOJTHEHUS LIUOHHAs pa-

CTaBJICHUI 0 | BeIMOJIHEHBI 3a- | Paznen 7. Ilpsimblie W | mpakTuue- oota

HEOOXOIMMOCTH | IaHUSl C IHpHU- | IIJIOCKOCTU B MPOCTPAH- | CKUX paboT

JI0Ka3aTeIbCTB MEHEHHEM U | CTBE KOHTPOJIHLHOMN

npu  obocHoBa- | obocHoBaHueM | Pasnen 8. Muororpan- | paboTbl

HUM  MareMaTh- | MaTeMaTHye- Huku. Tena u moBepx-

YECKMX  YTBEp- | CKUX YTBEpXKJe- | HOCTH BpalleHHs

KICHUM W POJIH
aKCUOMATUKH B
MIPOBEJICHUU JiE-
JYKTUBHBIX pac-

HUW U aKcuoMa-
THKHU

CYXKJICHU;

VY12chopmupoBa | [IpaBunsHo u B | Pazmen 3. OcHoBel Tpu- | OnieHKa BBI- | DK3aMeHa-
HHOCThH TIOHSITUH- | TIOJITHOM O0BEME | TOHOMETPUHU TTOJTHCHHUSI IIUOHHAsI pa-
HOTO  ammaparta | BhIOJNIHEHbl 3a- | Pazgen 4. Hauana ma- | mpakTtude- 6ota

o OCHOBHBIM | IaHUSI ~ C TIPU- | TEMATHYECKOTO aHaJHU- | CKUX paboT

paszzenam Kypca | MEHEHHMEM  OcC- | 3a KOHTPOJIbHOM
MaTeMaTHKH; HOBHBIX  (op- | Pazgen 8. MHoro- | paboTsl

3HAHUH  OCHOB- | Myl ~ TPUTOHO- | TpaHHUKU. Tena u mo-

HBIX TEOpeM, | METpHH, BEPXHOCTH BPAIICHHUS.

dbopMynT U yMe- | OCHOBHBIX Pazgen 9. Koopaunatsl

HUA UX T[puMe- | GopMyn MaTe- | U BEKTOPHI.

HSATB; YMEHHUSI | MAaTHYECKOTO

JOKa3bIBaTh TEO-
PEMBI 1 HAXOOUTH
HECTaH/IaPTHHIE
CrocoObl  pere-
HUS 3a]1a4;

aHAM3a W TeEo-
pem




Y13chopmupona
HHOCTb  yMEHUU
MOJIEJIUPOBATh
pealibHble CHUTYa-
MU,  HCCIEeNO-
BaTb  IIOCTPOEH-
HBbIE MOJIENH, WH-
TEpIPETUPOBAThH
MOJIyYEHHBIH pe-
3yJbTaT;

IIpaBunbHO U B
MOJIHOM 00beme
BBITIOJIHEHBI 3a-
JaHus ¢ IpHU-
MEHEHHEM  OC-
HOBHBIX  IIOHS-
THI 3JIEMEHTap-
HOM TEOpUU Be-
pOSITHOCTEMN

Pasnen 5. DmaeMeHTEHI

KOMOMHATOPUKHU, CTa-
TUCTUKU U TEOPUHU Be-
pOsITHOCTEM

OueHka BbI-
MIOJTHCHUS
MpaKTH4e-
CKOH pabOThI

Y14chopmupora
HHOCTb npe-
CTaBJICHUU 00
OCHOBHEBIX IIOHS-
THSX MaTeMaTH-
YEeCKOr0 aHajau3a
U UX CBOMCTBaX,
BIIQJICHUE YMEHU-
€M XapaKkTepu3o-
BaTh IIOBEACHHE
byHKIHH, uc-
MOJIb30BaHUE TIO-
JYyYEHHBIX  3Ha-
HUW [JIs Omuca-
HHS W aHajau3a

[IpaBunbHO 1 B
IIOJIJHOM 00BEME
BBIIIOJIHECHBI 3a-
JaHUsl C  TpHU-
MEHCHHEM  OC-
HOBHBIX  ITOHS-
T MaTeMaTH-
YeCKOIro aHaJju-
34, CBOMCTB

byHKIUH

Paznen 2. ®ynkuuu, ux
CBOMCTBA U rpaduku
Paznen 4. Hauana ma-
TEeMaTUYCCKOr0 aHaJIH-
3a

OneHka BBI-
MOJIHEHUS
MpaKTHYIe-
CKHX paboT
KOHTPOJIBHOU
paboThl

DK3aMeHa-
IIMOHHAS pa-
oora

peaabHBIX 3aBH-
CHMOCTEH;

V15Bnanenune [IpaBunsHo u B | Pazgen 5. Onementsl | OnieHKa BbBI- | DK3aMeHa-
YMEHUSAMHU CO- | MOJTHOM O0BEME | KOMOMHATOPUKH, CTa- | TOJTHEHUS LUOHHAsl pa-
CTaBJICHUS BEPO- | BBHITIOJIHEHBI 3a- | TACTUKKM M TEOPUU BeE- | MpPaKTHYE- oota
ATHOCTHBIX ~ MO- | JaHUA C TMPHU- | POSITHOCTEN CKOM paboThI

Jeed 1O YCJO- | MEeHEHUEM  OC-

BUI0O 3aJauyd U | HOBHBIX IIOHS-

BBIYHCIICHUSI Be- | THH DJIEMEHTap-

POSITHOCTH HOM TEOpuHu Be-

HACTYIUIEHHUSI CO- | POSITHOCTEH

ObITHIl, B TOM

quciae ¢ IMpuMe-
HeHueM GopMyl
KOMOWHATOPUKH




W OCHOBHBIX T€O-
peM Teopuu Be-
POSITHOCTEM; HC-
CJICOBAHUS CIy-
YalHBIX BEIWYHH
o MX pacrnpeje-
JICHUIO.

2. KOHTpOJIbHO-01IeHOYHbIE CPeICTBA TEKYyIero KOHTPOJIs
KontponsHo-oneHouHsle cpeactsa (nanee KOC) Tekyiiero KOHTpoOIs BKIFOYAKOT:
1. ITpakTuyeckue paboThl Mo qucuuiuinHe (MeToauuecKue peKOMEHIANN IO BIMOJIHEHHUIO MPaKTH-
YecKkux padbor)
2.KoHTpoabHO-U3MEpUTENbHBIN MaTeprall Tekyiero koutposis (nanee KUM) (Ilpunoxenue A)

3. KoHTpPOJIbHO-0LIEHOYHBIE CPe/ICTBA IPOMEKYTOYHOH aTTeCTAllUH

3.1 KOC nmpomexxyrounoii arrecranuu 1,2 cemectpa B popMe 3K3aMeHa BKIIFOYAIOT:

1. Ilepeuens TeM A MOATOTOBKU K 3k3ameny (IIpunoxenue B)

2. TunoBble 3a7aHus 1715 TOATOTOBKY K 3Kk3aMeny (IIpunoxenue C)

3. KoHTpoIbHO-U3MEpUTENIbHBIE MaTepHalibl IpoMekyTouHoM aTTectanuu (IIpunoxenue D)
4. DTanoHbl OTBETOB K 33JaHMSIM TEKYyIIeH u mpoMexyrouHoil arrectanuu (I[Ipunoxenue E)

4 UnudopmanuonHoe odecnieyeHne o0ydeHunst

[TepeyeHb OCHOBHOH M JOIOIHUTENBHOM JIUTEPATYPHI, SJIEKTPOHHBIX PECYPCOB
OcHoBHas nuTeparypa:
1.I'eometpus : 10-11 xnaccel : 6a30BbIi U yriayOnéHHbINH ypoBHU : yueOHuK / JI. C. Atanacsu, B. @.
byry3os, C. b. Kagomues [u np.]. — 13-e u3z., crep. — Mocksa : [Ipocsemienue, 2025.— 289 c.
URL.: https://znanium.ru/catalog/product/2220140
2.Mep3msak A. I'. AnreOpa : 10 kiace : yriryoneHHbINH ypoBeHb : yueOHuk / A. I'. Mep3nsk, 1. A. Ho-
muposckuii, B. M. Tlonsikos. — 8-e u3n., crepeotun. — Mocksa : IIpocsenienue, 2024. — 481 c.
URL.: https://znanium.ru/catalog/product/2174793
3.Mep3msak A. I'. AnreGpa : 11 kiace : yrinyOnaeHHbIH ypoBeHb : yueOHuk / A. I'. Mep3msk, /1. A. Ho-
muposckuii, B. M. Ilonskos ; nox pen. B. E. [Togonsckoro. — 7-e u3g., crepeorun. — Mocksa : [Ipo-
cBernenne, 2024. — 412 c. URL:
https://znanium.ru/catalog/product/2174794https://znanium.com/catalog/product/2090537
JlononHUTENbHAS IUTEPATYpa:
1.Mep3msix A. T'. T'eomerpus : 11 kiace : yriyoneHHbIH ypoBeHb : yueOHuk / A. I'. Mepansk, . A.
Homuposckuii, B. M. [lonsxos ; noa. pex. B. A. Ilogonsckoro. — 8- usg., crep. — Mocksa : IIpo-
ceemenune, 2024. — 257 c.
URL.: https://znanium.ru/catalog/product/2177537
2.boromosioB H. B. [IpakTudeckue 3aHsTHs IO MaTEMaTHUKE : yYeOHUK JIJIsl CpeTHETo mpodeccro-
HanbpHOTO 0Opa3oBanus / H. B. boromonos. — 11-e u3a., nepepad. u non. — Mocksa : FOpaiit, 2026. —
571 c.
URL.: https://urait.ru/bcode/599048
3.Continuum. Marematuka. ndopmatuka. ObpazoBanue : HayuHblil )xypHai. — Enen : Enenkunii
rocynapcTBeHHbIl yHUBepcuTeT UM. U. A. bynuna
URL.: https://elibrary.ru/contents.asp?titleid=58830
DNEKTPOHHBIE PECYPCHI:



https://znanium.com/catalog/product/2090537

Poccuiickue pecypcsl:
1. Dnexrponnas 6ubnuorexa MPHUTY: http://elib.istu.edu/

DneKTpoHHO-O0ubIMoTeuHas cucreMa «JIanpy: http://e.lanbook.com/
OBC Opaiit: https://urait.ru/
Hayunesie snekTponHsie kypHabl Ha miatdopme eLIBRARY.RU: http://elibrary.ru/
9BbC PROFob6pazoBanue: www.profspo.ru/
6. OBC Znanium.com: http://znanium.com/
MexnyHapO HbIE HAYYHBIC PECYPCHI:

o s~ wn

7. Springer Nature Experiments (panee Springer Protocols): https://

experiments.springernature.com/
8. Wiley Online Library: http://onlinelibrary.wiley.com/

IIpunoxenue A. 1.KoHTpoIbHO-N3MepHUTEIbHbIE MATEPUAIbI TEKYLIEr0 KOHTPOJIA 0 y4eo-
HOMY NIpeMeTy
OVIL04.I1 MATEMATHUKA

2.AHCTPYKIHUS 110 BHINOJTHEHUIO:

1. MecTo BBINOJHEHMS 33JJaHUs B y4eOHOM KaOMHETe.

2. MakcuManbpHOE BpeMsl BBIOJTHEHUs 3aaanust: 90 MUHYT.

3. M0>XHO BOCHOJIb30BAThCS KAJIBKYJIATOPOM, Tabnuueil bpaauca

4. Kpurepuu oneHKu:

- OLIEHKA «OTJIMYHOY BBICTABIIAETCS 00YYaIOLIEMYCsl, €CIIM PELIII IPABUIIbHO 4 3a7aHus;
- OLIEHKA «XOpOLIO», €CIIH peIlwI 3 3aJaHus;

- OLIEHKA «y/I0BJIETBOPUTENIBLHOY, €CIIN PELINI 2 3aaHus;

- OLIEHKA «HEYJIOBJICTBOPUTEIBHO», €CIIU PEIINI MEHee 2 3alaHUil.

KounrpoJabsnas padora Ne 1 (1cemectp)

1 BapuaHT
Howmep Bpewms Copnepxanue Bonpoca
3a1aHUSA BBITIOJTHEHUSI
(MakcuMaJIbHOE)
1. 22MuH 2%*2 4 2772 =34
2. 23Mun 1 341 )
- >
6
3. 22MuH logy x +log, 4 =2
4, 23MuH log,(x + 1) +log,(11 —x) <5
2 BapuaHT
Howmep Bpems Copnepxanue Bompoca
3a/1aHUS BBITIOJTHEHU S
(MakcUMalIbHOE)



http://znanium.com/

1. 22MuH 77 1=6
2x+3
2. 23MuH (1)T_2 .
= <
2
3. 22muH logo,(3x — 8) > logg,(x% + 4)
4, 23MuH l 3—x >0
0g15——
g§ 3x—1
KonTpoabHnas padora Ne2 (2 cemectp)
Howmep Bpems Copnepxxanue Bonpoca
3a/laHus BBITIOJTHEHUS
(MakcUMaJIbHOR)
1. 28 MUH Pemts 3amauy
CTOopoHBI OCHOBaHUI PABUIIBHOW YCEUEHHOU
TpeyrojabHOU nupamu el 41m u 11M. bokoBoe pedpo
2 nm. Haiinute BBICOTY MUPAMU/IBI.
2. 30 MuH Pemuts 3amauy
B npsmMoli TpeyroyibHOM MPU3ME CTOPOHBI OCHOBA-
HUSI OTHOCSITCS Kak, 17:15:8, a 6okoBoe pedpo paBHO
16 cm. [1nomans nMoHON MOBEPXHOCTH ITOM MPHU3-
MbI paBHa 1760 cM?. Beramciare CTOPOHBI OCHOBA-
HUS.
3. 32 MuH Pemuts 3amauy
Panuychbl ocHOBaHMIT yc€UeHHOTO KOHYCa paBHBI 18
u 30 cMm; obpasyromas pasHa 20 cMm. Haiiaure pac-
CTOSIHUE OT LIEHTPA MEHBIIET0 OCHOBAHMUS J10
OKPY>KHOCTH OOJIBIIETO

IIpnioxenune B Ilepeuens Tem A1 MOATOTOBKH K 3K3aMeHy B 1 cemecTpe

agbrwbnE

JlelicTBUTENIbHBIE YHCIIA
VYpaBHeHUs 1 HepaBeHCTBA. CHCTEMBI YpaBHEHHI Y HEPABEHCTB

O000111eHUE TTOHATUS CTEIIEHU

CaolicTBa (QyHKIHIA
CreneHHasi, moKasaTesbHasi, Jorapupmuueckas GyHKIUU




Tpuronomerpuyeckre GyHKIIMH YUCIOBOTO apryMEHTa
PelieHne TpUroHOMETPUYECKUX YPAaBHEHUN U HEPABEHCTB.
[Ipenen mocienoBaTensHOCTH U TIpeaent pyHKIUN
[IpousBoHas

©oN>

Ilepeyennb TeM U1l MOATOTOBKH K 3K3aMeHY BO 2 cemecTpe

[IpumeHeHne MPOU3BOIHOM K UCCIIEIOBAHUIO (YHKITAN
[TepBooOpazHast 1 UHTETPa.
KomOunaropuka
DNEMEHTBI TEOPUH BEPOSITHOCTEN U MaTEMaTHUYECKON CTaTUCTUKU
Pemenune TpeyrojibHUKOB
Beruncnenue miomaziei miockux Guryp
OCHOBHBIE IOHATHUSI CTEPEOMETPUU
[Tapaju1eIbHOCTB IPSIMBIX U IUIOCKOCTEH.
[lepneHAKyYISIPHOCTD TPSIMBIX U IJIOCKOCTEM.

. IIpu3ma n nupamua

. Hunuuap, KOHYC, map

. O6BembI TEN

. BekTopbl 1 METOJ1 KOOPIUHAT.

CoNoA~WNE

[ S
N - O

[HEN
w

Ipunoxenne C 1.TunoBble 3a1aHus 1J51 NOATOTOBKHU K 3Kk3aMeHy B 1 cemectpe

Howmep Bpewms Coneprxanue Borpoca
3aJaHHS BBITTOJIHEHUS
(MakcHMaJIbHOE)
1. 22muH Yupoctuts:sin? a + tga + cos?a
2. 23MuH Pemuts ypaBuenue: Ig(4x —3) =Ig(2x +5)
3. 22vuH BhbIuncuTs Ipou3BoHyto: Y = 2X° —3x°+11
4. 23MuH Hanucatb 3HaKu TpUroHOMeTpuYecKuX (pyHKINN

(oOpaserr perieHwst)

1). sina+tg’a+cos’a=1+lg’a=sec’a

2).19(4x-3)=lg(2x+5) [Mpoepka: 1g(4*4-3)=1g(2*4+5)
4x-3=2x+5 lg13=Ig13

2x=8

xX=4 Ortsert: 4

3). y=2x4-3x5+11

Y=8x3-15x4



OtBer: Y=8x3-15x4

4) sino lyerB + 2 yetB + 3 yeTB - 4 4eTB -

cos 0. lyetB + 2 4erTB -

3 yeTB

- 4 yeTB +

tgo luerB+ 24erB- 3 uerB + 4 4yerB -

ctgo luerB+ 2 4erB - 3 4yeTB + 4 4eTB -

2 . TunoBsble 3alaHuA 1JId IIOATOTOBKH K 3K3aMEHY BO 2 ceMecTpe
IIncemennas 9K3aMCHallMOHHas pa60Ta

Ho- [IpaBunbHELH 0TBET/ DTaNOH CopeprxaHue Bompoca Kommneren- Bpewms
Mep OTBeTa st (s BBITION-
3aja- MIEpBOTO HEHUs
HUS Kypca nu4- | 3a/aHus
HOCTHBIE, (MuH.)
MeTanpen-
METHBIE
pe3yIbTaThI)
1. | b Kaxoii Benukuit pycckui MmaTematuk He momyunn | JI.1. 5
JUIUIOMA, XOTSI JBasK/Abl yCIEIIHO BhIIEPIKal
BBIITyCKHBIC 5K3aMEHBI B YHUBEpCUTETE?
e A)ILJIL YeObimen
e B) M.B. Octporpanckmuii
e B) H.U. JlobaueBckuit
2. | I'puboenos Kto u3 Benukux pycckux nucareneit, ' pudoenos | JI.2 5
nim Kapam3uH okoHuni Mmarematuueckuii da-
KyJnbTeT MOCKOBCKOTO YHUBEpCHUTETA?
3. | 4,8:0,24 =20 I'epoes Coset- Brruncnuts nanasie Bpemen BOB HpkyTckoit JL3. 10
ckoro Coroza u3 MpkyTckoit obnactu:
obnactu 4,8:0,24 = I'epoes Coetckoro Co-
HO/I(36;18) = 18 momuble kaBa- | 103a u3 UpkyTckoit obmacTu
sepsl Opnena Cnassl B UpkyT- HOJ1(36;18) = noJiHble KaBasiepsl Opre-
CKOif 00acTu Ha CnaBel B pkyTckoit o0macTu
86117,9*%10 = 861179 Harpax- 86117,9*10 = Harpa)JIeHbl MeJIaTbI0
JIeHbI MeZabio «3a no6necTHhIN | «3a mobnecTHsIi Tpy B Benukoit OtedecTBeH-
TpyA B Bemuxkoit OtedecTBeH- HOM BOIHE
HOI1 BoiiHE 1,372 +0,628 = nBax bl repou CoBeT-
1,372 40,628 = 2 nBaxapl repou | ckoro Coro3a [Ky3nenos u ap., 1965].
Cogetckoro Coro3a [Ky3neron
u ap., 1965].
4. | Otser: 4 3) [lnommaap YeThPEXYroNbHUKA MOKHO Bbrunc- | JL.4. 10

dld2sina

— e dlud2 —
JUTUHBI THaroHaJIew 4eThIpEXYTrOJbHUKA, A —
yroa mexay auaroHansamu. [lons3ysch aToi
dhopmyIol, HalaUTe UIMHY AUaroHanu d;, eciu

d,=7, sina = ;, a S=4.

JUTBH 110 hopMyIte S=




Pa3M€HICHI/I$I, NEPEeCTaHOBKHU,
COYCTaHUA.

Hanucats xakue TpHU OCHOBHBIX BHUJla COCIUHEC-

HUI B KOMOWHATOPHKE BBl 3HAETE.

JLS.

1
OTBeT: 5

(o'

o ENP U L N
27 9 3 3 9

HaﬁI[PITe 3HAYCHHUC BbIPAKCHUA:

G- Vo

JL.6.

10

Otsert: aia

3 3

2 044l
a%*xa5_a "5_ a a2 = q%/a
202 q-02 02 \

VHopocTuTh BblpaxkeHue: &4

JL7.

10

V26 —2x = 4
(V26 — 2x)*=4*
26-2x=16

-2x=-10
x=5

IIposepka: x=5
V26 —-2x5=4
V16=4

4=4
OtBeT: X =5

Haiigure kopeHb ypaBHEHHS

V26 —2x =4

JL.8.

10

9+x(@—-x<0
9+ x)(4—x)=0
X1=-9 X;=4
Ortser:

X € (—00; =9] U [4; +0)

Peuure HepaBeHCTBO
9+x)(4-x<0

JL.9.

10

10.

41 = 64
41+x — 4_3
1+x=3
x=2

OrBer: x =2

Pemmnre ypasnenue 417X = 64

JL.10.

10

11.

74x—22 < 1

74x—22 < 70

4x—-22
Pemmre HepaBeHcTBO <1

10




OrtseT: XE(-00; 5 %]

12.

5+4cos’a= 5+4(1-sin‘a) =
5+4(1-(-0,7)%) = 5+4(1-0,49) =
7,04

Ortser: 7,04

Haiinure 3Hadenne BeIpaxenus D+ 4 cos’«,
ecnu Sih . =-0,7 .

JL12.

10

13.

log,(x + 6) = log,(5x — 14)
x+6 = 5x-14

x-5x = -14-6
-4x=-20
x =5

OTtBeT: X =5

Pewmure ypaBHeHue:
log,(x + 6) = log,(5x — 14)

JL.13.

10

14.

lgx—-1) <1
lg(x—1) < 1g10
x-1<10

x< 11
O43:x-1> 0

x> 1

x € (1;11)

lg(x —1) <1

Pemute HCPABCHCTBO!

JL.14.

10

15.

Pemenne:

Haiiném konuuecTBO NpoOLEHTOB
B OJIHOM YaCTH:

100% : 5 =20%

Haiiném xosnnuecTBO MPOLIEHTOB
TOJIOCOB B JIBYX YacCTsX:
20*2=40

Ortset: 40% romaocos

B BrIOOpax yyacTBOBasH /Ba KaHAWOarTa. ['omoca
n30UpaTeNeil pacpenemInch MeKIY HIMHU B
otHoIIeHNH 3:2. CKONBKO MPOIIEHTOB T'OJIOCOB
TTOJTYYHJT IIPOUTPABIIHN?

JI15.

15




16.| Pemenne: VYcTaHOBHTE COOTBETCTBUE MEXAy BeauumHamu | M.1. 15
CkopocTb cBeTa camas OonbIIasi | ¥ UX BO3MOKHBIMHM 3HAUCHMSAMH: K KaXkIOMYy
13 TIPEUIOKEHBIX BEICUNH — 3JIEMEHTY IMEPBOTO CTONIOINA MOAOEPUTE COOTBET-
300 000 xm/c. Kpeiicepckas CTBYIOIIMH 3JIEMEHT M3 BTOPOTO CTOJOMA.
CKOpOCTb caMOJETa — BEJIMYNHBI
900 xm/a. CkOpOCTh MOTOITHK- A) Kpeiicepckas CKOPOCTh CaMOJIETa
mcta — 80 km/4. CKOpOCTh B) ckopocThs MOoTOIHKIIHICTA
MypaBbsi — 5 cm/c. B) ckopocTb MypaBbst
Otser: 2134. I') ckopocTh cBeTa

BO3MOXHbBIE 3HAYEHI A
1) 80 xm/u
2) 900 xm/u
3) 5cm/c
4) 300 000 xm/c
3anumuTe B OTBET IU(PHI, PACHOIOXHB HUX B
MIOPSIIKE, COOTBETCTBYIOIIEM OyKBaM:
A b B r
17.| Sin225° = sin(180° + 45°) = | Berumcmuts: sin 225° M.2. 15
. 2
—sin45° = — g
2
OtBeT: — vz
2

18.| U3 nmmarpammsl BuAHO, uro | Ha nmarpaMme mokaszaHa cpemHeMecsidHas TeM- | M.3. 10
Oobuto 7  MecsmeB, Koraa | mepaTypa Bosayxa B Hwkaem Hosropone (Iops-
cpelHeMecsYHas TeMIeparypa | KoMm) 3a Kaxnabiid mecsn 1994 roga. Ilo ropuson-
npessimana 4 rpagyca Llenbcus | Tanu ykas3pIBalOTCS MECSIBI, MO BEPTHKAIH —
(cm. puc.). Temreparypa B rpaaycax Llenscus. Onpenenure
OtBerT: 7. [0 JuarpamMme, CKOJBKO OBLJIO MECSIeB, KOTAa

cpeiHeMecsuHas TeMIleparypa mpeBbimiana 4
rpanyca Llenbcus.
160 - —
o P Ll e
80
ap e
% i 3 4 S a T a3 9 1 1oy iz
40 L
P
128 L
16,0
19.| Orser: y'= -15x""-30x"+4 HaiinuTe mpon3BoaHy0 QyHKIMH: M.4. 10

y=—%x18—6x5+4x.




20. }/:3 *2x+5=2x+45 3)Ykaxure abcuyccy Touku rpaduka GyHKIUH M.5. 15
4 2
3 y =§X2 +5X — 2, B KOTOpO# YrioBoi
-x+5=-4 . -
2 K03(p(UIMEHT KacaTelbHOMU, MPOBEAEHHOM K
3TOMY rpaduKy, paBeH — 4.
3 x=—9 a)-6
2 0)5
B) 10
X=-6
OtgBeT: ) - 6
21. Orser: 4 VYkaxure QyHKIUIO y="1(x) , rpauK KOTO- M6 10
poii m300pakeH Ha PUCYHKE.
4¥
-+ T 0 x
-1
Eliey=fog
1 F(x)=cosx
5 f(X)=1+cosx
3. F(X)=sin(x-1)
4 fF(X)=sinx+1
22.| Orser: 1 [Inomans kpuBoIMHEHHOHN Tpaneuuu D M.7. 10

OINPCACITIACTCA UHTETPATIOM

y
gi- y=6x—.::2

ol 2 5 16 %

5

1) | (6x — x*)dx
/
9

2) | (6x — x*)dx
/

6
3) | (6x — x*)dx
of

5
4) j(—xz)dx




23.] Otser: 26 cm” Ha kneruaroii Gymare ¢ kineTkamu pazmepom 1 M.8. 10
cM X 1 cMm m3obpakeHa ¢purypa (CM. pUCyHOK).
Haiinure ee momaas B KBaIpaTHBIX CAHTUMET-

pax.
\\\
\w
1o
24.| Otser: Io 1. [Indaropa B tpeyronsauxe ABC yron C pasen 90° , AB= | M9 15

AC?*=AB*-BC? AC*=625-400 | 25 BC =20 . Haiimure cosA.

AC2=225 AC=15 cosA:%
cosA:1—5:§=O,6
25 5

IIpunosxkenne D KoHTpoibHO-U3MepUTeIbHbIE MaTepUAJIbl MPOMEKYTOYHOH aTTeCTAIIUH
no ydyeonomy npeamery OVIL04.I1 MATEMATHUKA

HMHceTpyKuus 10 BbINOJTHEHHIO:

1 KonnuecTBo 00y4aromuxcsi, CIAI0IMUX SK3aMEH 0OJJHOBPEMEHHO — BCA IpyMIa

2 K sK3aMeHy A0IyCKarTCsl 00yJarouecs], BEIMOJIHUBIINE U 3aIIUTUBILINE  MPAKTHUYECKUE PalbOTHI.
3 DK3aMeH IpoXOIUT B MMCbMEHHOH hopme. 1o okoHUaHHM HK3aMeHa BO3MOXKHO yCTHOE cobeceo-
BaHME CTYJIEHTA C IIpernoaaBateneM. B ciayyae npoBeseHus cobeceoBaHs OKOHUATEIbHAs! OLICHKA 32
9K3aMEH ONpeJeNsieTcs [0 UToraM co0ece0BaHMUs.

4 Bpewms nmpoBeaeHus sx3amena — 1 cemectp 90 MUHYT, 2 ceMecTp - 4 akaJleMHUUECKUX Jaca.

5 Ha sk3ameHe He pa3pelaeTrcs N0JIb30BaThCS TETPAASIMU, YUeOHUKAMU U CPEJICTBAMU CBSI3U.

6 HMcnonb3yemoe obopynoBanue: Tabnuna bpaauca

7 Kputepnn OneHKH:

MaxkcumanbHOe KOJMYeCTBO 0aI0B, KOTOPOE BO3MOXHO MOITYYUTH 32 BHIIOJHEHNE MMCbMEHHBIX
3aaHuil ’x3aMeHa, npuHumaetcs 3a 100%. IlepeBos 0amioB B OLIEHKY OCYIIECTBISETCS CIEAYIOIIUM
obpa3zom:

«HeynosiersopurensHoy - 0,00 - 49,99;

«ynoBneTBopuTenbHO» - 50,00- 74,99;

«xoporo» - 75,00 - 89,99

«otimauo» - 90,00 - 100,00

lcemecTp
JK3aMeHALMOHHAs padoTa 1o MaTeMaTuKe
1 Bapuant
MuHUCTEpCTBO HayKHU U BBICIIET0 oOpa3oBanus Poccuiickoit deneparn

denepanbHOE TOCYIAPCTBEHHOE OFOIKETHOE 00Pa30BaTEIbHOE YIPESIKICHUE
BBICIIIETO 00pa30BaHUs




UPKYTCKUI HALIMOHAJIBHBIN
UCCJIEJJOBATEJIbCKII TEXHUYECKUI YHUBEPCUTET
®dakynbTeT cpeaHero npohecCuoHaAIBHOTO 00pa3oBaHust/
Oununan ®I'bOY BO UPHUTY B r. Yconbe-Cubupckom

OIOBPEHO: YTBEPXIAIO:
Ha 3acenanuu LK 3amecTHTeNb JUPEKTOpa 10 yueOHoil padore
[Ipotokon Ne  oT«  » 20 1. / ®amunus U.0./
IIpencenarens LIK « _» 20 1.
/@amunus 1.0./
CneuuajabHOCTH 15.02.18 TexHnuveckast SKCILTyaTalys U 00CITy)XKHBaHHE POOOTH3UPOBAHHOTO

MIPOMU3BOCTBA (IO OTPACTISIM)
Yueonniii npeamer: OVYIL.04.IT MATEMATHUKA
Kypec nepssiii (1 cemectp)

Homep Bpewms Coneprxanue Borpoca
3a/1aHus BBITIOJTHEHUS
(MaKcHMaJIbHOE)
1. 22MuH Tpuronomerpuieckre GyHKIUU YUCIOBOTO apry-

MeHTa: Sina, CoSa, tga, ctgo.. (ompeaeseHus)

2. 23MuH Pl ypasHeHIe: 52 _ ppx

3 22mun Breraucnours: 3tloas®

4. 23MuH 5 -
BBIYHCIUTE IPOM3BOAHYIO: Y= (X +9X+ 8)

2 BapuaHT

MuHucTepcTBO HayKu U BeIciiero oopasosanust Poccuiickoit deneparnun
denepanbHOE rocy1apcTBEHHOE O10/KETHOE 00pa30BaTeNbHOE YUPEXKICHUE
BbICILIEr0 00pa3oBaHUs

MPKYTCKUI HALIMOHAJIBHBIN
NCCJEJIOBATEJIbCKMIH TEXHUWYECKWH YHUBEPCUTET
®dakynbTET cpeaHero npodecCuoHaIHLHOTr0 00pa3oBaHus/
Ounmuan ®I'bOY BO UPHUTY B r. Yconbe-Cubupckom

OOBPEHO: YTBEPXAIO:
Ha 3acemanuu K 3aMecTuTeNb JUpeKTopa 1o yueOHoil pabore
IIporokon Ne ot <« » 20 1. / ®amuust U.0./
IIpencenarens LK « _» 20 T
/@amunus 1.0./




CnenuajbHOCTh 15.02.18 Texuuveckas dKCIUTyaTanus U 00CTyKHBaHUE POOOTH3UPOBAHHOTO
MPOMU3BOJICTBA (TI0 OTPACIISIM)
Yueonniii npeamer: OVYIL.04.IT MATEMATHUKA
Kypc nepBsiii (1 cemectp)

Howmep Bpems Copepxanue Bonpoca
3aJaHHs BBITTOJTHEHHSI
(MakcuMabHOE)
1. 22MUH Onpenenenne norapudma. CBoiicTBa orapupmMoB.
3-2x 2-X
2. 23muH Pemmrts ypapuenune: 4 =4

4
3 22vH BbrarcnuTh IpON3BOAHYIO: y = 2X _3x°+11
4. 23MuH tga 1
YpocTurs: Ctga
2 cemecTp
JK3aMeHAIMOHHAA padoTa M0 MaTeMaTUKe
Bapuanr 1
Howmep Copepxanue Bompoca Komnerenmust Bpewms
3aJaHus (ans mepBorO BBITIOJI-
Kypca JINYHOCT- HEHUS
HbIE, MeTarnpe/- 3aJaHusl
METHBIE PE3YJIb- (MuH.)
TaThl)
1. JL1. 5
KTO M3 pyCCKHX yYeHBIX - MATEMAaTHKOB yTBEPIKAAII, YTO
«MaTeMaTHKa — 3TO 53bIK, HA KOTOPOM TFOBOPSAT BCE TOY-
HbIC HayKn».
e A)A.H. Kpsuos
e DB)H.U. Jlo6aueBckuii
e B)M.B. Ocrporpaackuii
e D)HILJL YeOrimen
[ ]
2 J1.2 5
I[Tpu kakom nape BriepBbie pycckue Mepsl (Bepera, ca-
JKeHb, apIIIHH, BEPIIOK, TIOHM, (QYT, My, 30JI0THUK) ObI-
JIM OTIPEZIEIICHBI B COOTBETCTBYIOLLYIO CHCTEMY Mep.
3 JL3. 10
Brruncnuts nannsie Bpemed BOB HMpkyTckoit obnacTu:
156372 + 43628=  ynuio Ha ¢poHT 13 UpkyTckon
obmacti
200000*0,5 = noru6ym Ha GpoHTaX
200000*0,15= YMEPJIH TOCJIe BOWHBI OT PaH
6one3neit




4, [lnomazns Tpareuy S (M”) MOXKHO BHIYHCIUTH 10 Gop- | JL4. 10
MyIe S= asz h ,the a u b ocHoBaHMs Tparneuu, h —
BBICOTa (B MeTpax). [lonp3ysce 3Toi popmynoii, Hailnu-
TE BBICOTY N, ecii OCHOBaHUS TPAIELUH PaB-
HBI SM 1 7M™, a €€ mIoIags 2402,
5. Beruucnuts mo popmyne P,_n!: Py JLS. 5
a)7
6) 6
B) 5
6. Haiinute 3HaueHUE BRIPAXKCHHUS JL.6. 10
V216 — V144
7. 09 07 J1.7. 10
pP
YIpOCTHTE BBIPAXKEHHE — 5
(p™)
8. Haiinure kopeHb ypaBHEHHs JLS. 10
Vr—d=2
9. Pemure HepaBeHCTBO JL.9. 10
9+ x)(4—x) <0
x+8
10. Pemure ypaBHeHue JI.10. 10
1\~ 5+x
() =o
11. s 1 JL11 10
Pemnte HepaBeHCTBO: 3 > 5
12. 2 i =— A2, 1
Haiinure 3Hauenue 2—-3cos"a , €CIn Sin o 0,3 1 0
13. Pemrure ypasuenue: logg (16 +x) = 2 JL13. 10
14. Pemmnre HepaBenctBo logs (4 — 2x) < 1 JL.14. 10
15. Terpanp crout 20 py6ieii. Kakoe HanOombIIee 9ucio JI15. 15

TaKWX TeTpajaeil MOKHO OyneT Kynmuth Ha 650 pyOmneit
IocJie TIOHUKeHUs 11eHbI Ha 20%




16. YcTaHOBUTE COOTBETCTBHE MEXAY BenuMuumHamu U ux | M.1. 15
BO3MOXKHBIMH 3HAUCHUSIMH: K KaXIOMY 3JIEMEHTY Mep-
BOTO CcTOJNONA TTOAOEPUTE COOTBETCTBYIOIMINI SJIEMEHT U3
BTOPOT'O CTOJIOIIA.
BEJIMYMHBI
A) CKOpPOCTh TOHOYHOW MAIIHHBI
B) cxopocTh ynuTku
B) cxopocTts nemexona
I') cxopocTs 3ByKa
BO3MOXHBIE 3HAUYEHU A
1) 1,5 mm/c
2) 200 km/q
3) 1,5wm/c
4) 330 m/c
3amumuTe B OTBET MHU(PHI, PaCHOIOXKHUB UX B TOPSIKE,
COOTBETCTBYIONIEM OYKBaM:
A b B r
17. 2)Bsranciuts: cos150° M.2. 15
18. Ha nuarpaMMe moka3aHo KOJHUYECTBO mocetuteneil cait- | M.3. 10
ta PUA HoBoctu Bo Bce nuu ¢ 10 mo 29 Hos6ps 2009
roga. [lo ropuzoHTanu ykas3bIBarOTCS JHH Mecsla, IO
BEPTUKAIM — KOJIMYECTBO IIOCETUTENIEH caliTa 3a JaH-
HBId AeHs. OmpenenuTe Mo TuarpaMMme, CKOJIBKO OBLIO
JIHEH 3a JaHHBIM nepuoa, koraa Ha caiite PUA HoBoctu
ObLTO MEHEE NOTYMHUIUIMOHA TIOCETUTENEH.
800 000
700000
600 000
500000
400000
300000
200000
100000
Q
10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29
19. N 7 M.4. 1
9 Haiinure npousBoanyto ¢pyHkuuu: Y = (5 - 3X) . 0
20. HaiiguTe yriaoBoit KO3QQUIMEHT KacaTeIbHON K M.5. 15

rpaduky y=6x°-7x-1 B TouKe ¢ aberuccoit Xo=1.
a)-11

6)5

B) 10




21,

Vkaxure pynkumo Y = T (X), rpadux koropoit n306-
pakeH HA PUCYHKE.
¥

AN

1

ol T

1. f(x):(%)x+ 2 f(x):[%)x+2

4. f(x)=2"+2

3. f(x)=2"7

M.6.

10

22,

[Inomane KpHBOHHHeﬁHOﬁ Tpaneuun D OIpCACIIACTCA
HUHTErpajioMm ...

y 4
y=J;H

4

x=4 x=9

9 9
n Jxdx 2) [ +1)ddx
by 4

4
4 Jx+1)d

3 [(r+Ddx 4) g( wHnd
0

M.7.

10

23.

Ha xirerdaroii 6ymare ¢ kietkamu pasmepoM 1 cm x 1
cM m3o0pakeHa urypa (cMm. pucyHok). Haiimute ee
TUIOLIAJIb B KBAIPATHBIX CAHTHUMETPAX.

p.

Ve 7

1w

M.8.

10

24,

B tpeyrosnsauke ABC yron C pasen 90° , BC=7,
AC =24 . Haiigute sin A.

M.9.

15

Bapuanr 2

Mep
3aj1a-

Coneprkanue Bompoca

Kommnerenuwst (s
MepBoOro Kypca
JIMYHOCTHEBIC, METa-

Bpewms
BBINOJI-
HEHUS




HUS MIpeAMETHBIE pe- 3a7aHus
3YJIbTATHI) (MuH.)
1. | Kakoii Benmukuid pyCCKHIA MaTEMATHK HE ITOJTYYHJI JTUTLIO- JIL1. 5
Ma, XOTSI IBRXK/bI YCIICIITHO BBIAEP KAl BBIITyCKHBIE 3K3a-
MEHBI B YHHUBEpCHTETE?
e A)ILJIL YeOnimen
e B) M.B. Octporpanckmii
e B) H.U. Jlo6aueBckuit
2. | Korna onus u3 repoeB pomana “Macrep u Maprapura” J1.2. 5
Bynrakosa H.A. XxoTex NOAYEpKHYTh, YTO 3aIlyTAHHOCTh
YKM3HEHHBIX ITPOOJIEM MIIM XUTPOCTh AEMOHCKHX MPOJIENIOK
MEPKHYT IepeJi CIIOKHOCTHIO OTHONH MaTeMaTHYeCKON
¢dopmynbl, To ToBopwit: “TlogyMaenis...” 1 yIOMHHANI ATy
¢dopmyry. BciomanTe Ha3BaHME 3TOH (HOPMYIIHI.
1) dbopmyna bunom HeroToHa
2) ®opmyna Myaspa
3. | Bemukas OrteuecTBeHHas BoliHa 1ia 4 roxa. 1418 nHeid. J1.3. 10
27000000 morubmwmx. 14 gyenoBek KaxIyro MUHYTY. Kax-
JIBIH MOTUOMINIT - 3TO YEH-TO OTell, ChIH, OpaT, MaTh, CECT-
pa... Ecnu kaxpomy morubiiemMy noctaButh 1o 1| MUHyTE
MOJIYaHUs, TO HaceJIeHne 3eMIIM 3aMOJT4aio Obl. . ...
4. | Ilnomans TpeYronbHUKA MOKHO BRIYMCIIUTH IO (hopMyIie JL4. 10
(a+b+c)r
2 " e a,b,c — JUIHHBI CTOPOH TPEyrolh-
HUKa, I — paguyc BIIUCAHHOU OKPYHOCTU. Briuucnure
JUTHHY CTOPOHEI C, ecitn S=24, a=8, b=6, r=2
5. | Kak Ha3bIBaIOTCS COEIMHEHHS, KOTOPbIE OTIIMYAIOTCS JLS. 5
JpyYT OT Apyra JIU00 CaMUMH 3JIEMEHTaMHU, JIN00
TIOPSIIKOM MX PACHOJIOKEHNUS?
a) PasmenienusmMu u3 n 37eMeHTOB 110 m (A]')
0) IlepecranoBkamu U3 n anemenTtos (Pn)
6. | Haiinure 3HaueHne BHIpaKEHUSI: JL.6. 10
1
83+ (V9)~?
7. 02, ;08 JL7. 10
YHpocTuTh BBIpaXKEHHE 0]7)5
8. | HaiinuTte KOpeHs ypaBHEHUS JL8. 10
V52 —-6x=4
9. | Pemmre HepaBeHCTBO JL.9. 10
(4-x)(3+x)<0.
10.| PemuTe ypaBHEHHE JI.10. 10
1\~ 3+x
G) =3
3
11. JIL.11 10

Pemmre nepasencreo: 1072 >10.




12.

Haiture snauenne 6—3siN% o, ecu cos’a =07

JL12.

10

13.

Pemure ypaBHeHue:
log;(5 +x) = log,(5x — 3)

JL13.

10

14.

Pemmnre HepaBeHcTBO log,(5x —2) < 2

J1.14.

10

15.

Cerpoxk crout 6 pybieit 70 xomeek. Kakoe Hanbonpmee
YHCIIO CBIPKOB MOYKHO KyTIUTh Ha 50 pyOureit?

JL15S.

15

16.

VYcTaHOBHTE COOTBETCTBUE MEXAY BETHIMHAMU U UX BO3-
MOXXHBIMH 3HAYCHHUSMHU:

BEJIMUYMHBI
A) CKOpOCTh ABHXKECHHS aBTOMOOMIIS
B) cxopocTh ABIKEHUS IeIexoaa
B) ckopoCTh OBIKEHUS YIUTKU
I') ckopocTh 3ByKa B BO3IyLIHOH cpenie

BO3MOXHBIE 3HAUYEHUW A

1) 1,5 mm/c
2) 60 xM/gac
3) 330 m/cex
4) 4 xm/gac
3amummure B OTBET LU(PHI, PacloioKUB UX B MOPSIKE,
COOTBETCTBYIONIEM OyKBaM:

A b B r

15

17.

Boraucnuts: sinl20°

15

18.

Ha pmarpamme mokaszaHa cpeIHEMECsS4Has TeMIeparypa
Bo3zayxa B Cumdeponone 3a kaxapiidi mecsy 1988 rona.
Ilo TOPU3OHTAJIN YKa3bIBAKOTCA MECAIbI, 10 BEPTUKAIN —
TeMneparypa B rpagycax Llenscus. Onpenenute mo gua-
rpaMMe, CKOJIBKO OBUIO MECSIEB, KOTAa CpefHeMecsdHas

Temnepatypa npessimana 20 rpagycos Llenscust.
26,0 T

240
22,0 i
20,0 =i | |

180 —— -
16,0 i i
-
12,0 S B S B —
10,0 - ! ! ! ! !

8,0 BE EE BE EE EE B 5SS

6,0 HE HE NS EHE NI 5N 5N —
4,0
2,0
0,0

20t lalglsl el s lglog liplirla

10

19.

Haiinure npownsBomHyto GpyHKInU:

y=—§x8+7x6—8x
4

M.4.

10




20.| Haiitu yriaoBoi ko3 pUIHEHT KacaTelIbHOH, M.5. 15
mpoBeA€HHOHN K Tpaduky pyHKunu Y = 3x*+5x—-2 s
Touke ¢ abeuccoil Xg = —3.
a) -13
0) 15
B) -10
21.| Vxaxure dynxuuro Y = f(X), rpaduk koropoit nz06- M.6. 10
pa)KeH Ha PUCYHKE.
4¥i B
VAN L
- 0
=1 I,
oI N
1. f(X) =-2sin x
2. f(x)=-2cosx
3. f(x)=2sin x
4. f(x)=sin x+2
22.| BBIYHCINTB HHTETPAT: M.7. 15
I
_[ Cos Xdx
0
23.| Ha xireTuaToit Oymare ¢ kiaeTkamu pazmMepom 1 cm x 1 ecm | M.S. 10
n3obpakeHa ¢urypa (cM. pucyHok). Haiiaure ee ruromanpb
B KBaJpaTHBIX CAHTHMETpaX.
\L
‘ﬁ\
1o
24.1 B tpeyronbHke ABC yrou C paBen 90° , AB =20, M.9. 15

AC =16 . Haiigure tg A.




IIpunoxenue E ITaJIOHBI OTBETOB K 3aJaHUAM TEKyLIeld ¥ MPOMEKYTOYHOM aTTe-
CTAUMHU

Haxoaurcs B METOAUYECKOM Ka0nHeTe
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