NMPUNOXEHUE A
®OH/, OLEHOYHbIX MATEPUANIOB A1 NPOMEXYTOYHOM ATTECTALUMU
no ANCUUNNUNHE «Bbicwaa matemaTtuka»

1. Ilepeuensv oyenounvix cpeocme 0a KOMnemeHyuil, hopmupyemoix 6 pe3yiomame 0C60€HUS
OUCUUNTIUHDL

Kon koHTpo1HpYyeMOii KoMIIeTeH N Cnocod OueHO4YHOE CPEICTBO
p py OLICHUBAHUA P
KomnnekT
OMK-1: CnocobeH pewaTb 3ajauu
KOHTpOnupywmx

npojecCUOHANbHON AEeATENbHOCTH,
NPUMEHsIs MeToAbl MOAENMPOBaHMs,
MaTeMaTUyeckoro aHanusa,

MaTepuanos Ans
3aueT; 3K3aMeH 3a4yeTa; KoMnnekT

KOHTPONUpyWmuX
eCTeCTBEHHOHAYyuHble M o6lLenHXeHepHble
MaTepuanoB Ans
3HaHuA
JK3aMeHa

2. Onucanue nokxazamenei u Kpumepuee OUeHUBaHUuA Komnemeuuuﬁ, onucarnue uiKai
oueHueanusn

OueHuBaeMble KoMmneTeHUMM npeacTaBneHsl B pasgene «[llepeueHb  nmnaHUpyeMbix
pe3dynbTaTtoB o6yyeHus no AMCUMNAMHE, COOTHECEHHbIX C WHAMKATOpPaMU JAOCTUKEHUA
KoMneTeHuun» pabouen nporpammbl AMCUMNNUHL «Bbicwas MmaTemaTuka».

Mpu oueHUBaHUM CHOPMUPOBAHHOCTM KOMNETEHUU MO AUCuMNNUHe «Bbicwas MaTemaTuka»
ucnonb3yetcsa 100-6annbHaa wkana.

Kpurepmnii Ouenka mo 100- Ouenka nmo
0aJNILHOM HIKAaJIe Tpa}II/IIII/IOHHOﬁ mKaJie
CTyAeHT ocBoun M3yuvaeMbli MaTepuan 75-100 Omauuno

(OCHOBHOW UM JAONONMHUTENbHbINA) ,
CUCTEMHO U FPaMOTHO M3naraeT ero,
ocCywecTBnseT NofHoe M npasBuibHoe
BbiNONMTHEHUE 3aJlaHuii B COOTBETCTBUMU C
WHAMKATOPaMKU AOCTUXKEHMS
KoMneTeHuuii, cnocobeH oTBeTUTb Ha
JAOMNONHUTENbHbIE BOMPOCHI.

CTyAeHT ocBOMN M3yuvaeMblii MaTepuan, 50-74 Xopowo
oCywecTBnseT BbMOMHEHWE 3ajaHuii B
COOTBETCTBUM C MHAMKATOPAMM
AOCTUXKEHUS KOMMETeHUui C
HeNnpUHUMNUANbHLIMM OWKMOKAMHK.

CTyAeHT AeMOHCTpUpyeT OCBOEeHue 25-49 Yooenemsopumenvno
TONbKO OCHOBHOrO MaTepuana, npu
BbIMONHEHUM 3aJaHUN B COOTBETCTBUM C
WHAMKATOPaMU AOCTUXEHMS KOMMeTeHUui
AonycKaeT oTAenbHble ownbku, He
cnocobeH cucTemaTusuMpoBaTb MaTepuan
U AenaTb BbIBOAbI.

CTYAeHT He OCBOMN OCHOBHOE <25 Heyooesnemsopumenwvto
CcojepxaHue U3y4yaemoro MaTtepuana,
3a/aH1s B COOTBETCTBUMN C




WHAUKATOPaMKU AOCTHUXEHUA KOMMneTeHUuI
He BbIMOJIHEHbI WU BbINOJIHEHbI HEBEPHO.

3. Tunogvie KOHMPOIbHBIE 3A0AHUA UTU UHbIE MAMEPUATbl, HE00X00UMble 011 OUEHKU YPOGHA
00CMUMCEHUA KOMNEMeHYUIL 8 COOMEENCMEUU ¢ UHOUKAMOPAMU

1.[TpumeHeHUe OCHOBHbIX MOHAMUU, onpedeneHuli U Memodo8 MamemMamu4yecKko2o aHaau3a,
MOOenuposaHusa, onMuMuU3auuu 0714 peweHuUs 30044, 803HUKAUWUX 8 X00e npogeccuoHasnbHol
deamesnibHOCMU, MPUBOOAWUX K 8blMUCAEHUK rpedesno8 U UCCAe008aHUO yHKUUl  Ha
HernpepbiBHOCMb.

KomneTteHuus NHAMKaTOP AOCTUXKEHUA KOMMNETEHLUU

ONK-1 CnocobeH pewaTb 3ajauu npodeccuoHanbHoii | ONK-1.1 PewaeT 3ajauM  npoheccHoHanbHOM
AeATEeNbHOCTU, TPUMEHSIS MeTOAbl MOAENUPOBAHUA, | ACATENbHOCTU, NMPUMEHSS METOAbl MOAENIMPOBaHUS
MaTeMaTMyecKoro aHanusa, ecTecTBeHHOHayuHbie u | OMK-1.2 [lpuMeHsieT MeToApl MaTeMaTUUYECKOro
oblenHKeHepHble 3HaHuA aHanusa AnA pelieHus 3ajay




Kommnerenuusi OITK-1 CriocobeH uenonb30Barh (yHIaMEHTAIbHBIE 3aKOHBI IPUPO/IbI U OCHOBHbBIE
3aKOHBI €CTECTBEHHOHAYYHBIX TUCIMILUINH B IPOPECCHOHANBHON AEATETLHOCTH

Nuaukaropnl

OIIK-1.1 Crocoben MCrmoas30BaTh (GyHIAMEHTATBHBIEC 3aKOHEBI TPHPOJIBI TIPH PEIIEHNH 33,14
OIIK-1.2 TIpumeHsieT ecTeCTBEHHOHAYYHBIC 3HAHUA MIPU PEIICHUH MPAKTHUECKUX 33129
Komunerenuusi OINK-2 CriocoOeH NpUMEHSITE METO/Ibl MATEMATHYECKOr0 aHAIM3a, MOJIEIHPOBAHHUS,
OTNITUMM3AINH ¥ CTATUCTUKH JUTS PENICHHS 33/1a4, BO3HUKAIOIINX B X011 MPo(dhecCHOHATBHON

JIESTEILHOCTH
Huaukaropbl

OIIK-2.1 TlpumeHseT METOABI MATEMATHHECKOTO M CTATHCTHYECKOTO aHann3a A/ PEIIeHHs 3a1a4
OIIK-2.2 CriocobeH IpUMEHSATh METOIbl MOACITHPOBAHHS U ONTHUMHU3AIUH TIPU PEIICHHH

poheCCHOHANBHBIX 3a/1au

l_[pHMCHCHHC OCHOBHBIX HOHHTHﬁ, OlTpCHCJTCHHﬁ H MECTOIJOB MAaTEMaATHYCCKOI'O aHaJIk3a,

MOJACIIHPOBAaHHA, OIITUMH3AIHA JUUIS PEIICHHA 3a/1a4, BOSHHKAIIUX B X0/JIC ﬂpOCl)CCCHOHaJ'IBHOﬁ

JACATCIIBHOCTH, MPUBOJAANINX K BRIMHCIICHHIO ITPCACTIOB H HCCICAOBAHHUIO CIJYHKLIHﬁ Ha

HEMPEPLIBHOCTD.

1. BeuHCIMTh TIpeJIeibl YHCIIOBBIX MOCIE10BATCILHOCTEH
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3. Jlokasartk uto GyHKIMA Yy =3X° —2 HEMpEphIBHAS B TOUKE X, = 3

4. Haiiti TOYKM pa3pbiBa, YKa3aTh XapakTep pa3pbiBa U MOCTPOUTH CXeMaTHYeCKH rpaduk

(yHKIUH



5. PemmuTs 3a1auy Ha cOCTaBJIEHHE AaHAITUTHYECKON QyHKIIHH.

bpesno mmunoit 20 m umeer dhopMy yCceu€HHOTO KOHYCa, TMAMETPbl OCHOBAHUHN KOTOPOI0
paBHBI COOTBETCTBEHHO 2 M M 1 M. TpeOyetcsa BelpyOuTh 13 OpeBHA Oanky ¢ KBaJpaTHBIM
TOTNepeYHBIM cedeHHeM, 0ch KOTOpOil cormana Okl ¢ ockio OperHa. Beipazutk 00bEM Oanku

Kak QYHKITHIO BBICOTHI DANTKH.

6. TIlo scku3y rpaduka ornucaTh IHoBeJeHHe (PYHKINH Ha A3bIKE MPEICIOB B TOUKAX x=2 H

x=6 W IIPH CTPEMIIEHUM aprymMeHTa GyHKINU K +o .

7. HOCTpOHTb rpa(])m( q))/HKHHH y= f(X}, €CJIH U3BCCTHO, YTO
xinj:o f(X) e xljg—ﬂ f(X) =2 ’ XJEE;H! f(X) -
lim f(x)=5, lim f(x)=+w, lim f(x)=4.
x—2-0 x—2+0 X—>+a0

,HaTB KaXIO0MY H3 [IPpEOCIIOB OMIpENCIICHUEC 110 Komu .

2.[TpumeHeHuUe OCHOBHbIX NoHAMUU, onpedeneHuli u Memodo8 MamemMamu4ecKko20 aHAU3A,
MOOenupPos8aHuUsa, onMuMuU3auuu 0714 peweHus 3a0a4, 803HUKAUWUX 8 X00e npogeccuoHasnbHoUl
deamesibHOCMU, MPUBOOAULUX K 8bIYUCAEHUK MPOU3BOOHbIX U UCCNed08aHUKO (hyHKUUU.

KomneTteHuua NHAMKaTOp AOCTUXKEHUA KOMMNETEHLUU

ONK-1 CnocobeH pewaTb 3ajauu npodeccuoHanbHoii | ONK-1.1 PewaeT 3ajauM  npohecCHoHanbHOM
AeATEeNbHOCTU, TPUMEHSIS MeTOAbl MOAENUPOBAHUA, | AEATENbHOCTU, NMPUMEHSS MEeToAbl MOAENMPOBaHUS
MaTeMaTMyeckKoro aHanusa, ecTecTBeHHOHayuHbie u | OMK-1.2 [lpumeHsieT MeToApl MaTeMaTUUYECKOro
oblenHKeHepHble 3HaHuA aHanusa AnA peweHus 3ajay




10.

Komnerenuust OITK-1 CrniocoGen ucnonb3oBats (pyHIaMEHTAIbHbIE 3aKOHBI IPUPOIBI 1 OCHOBHbBIE
3aKOHBI ECTECTREHHOHAYYHBIX TUCITHITINH B TPO(PECCHOHATLHOI NeATEThHOCTH

Huaukatopsl

OITK-1.1 Crnocoben ucrmonb3oBath GyHIaMEHTATBHBIE 3aKOHBI PHPOJILE TIPH PEITECHHH 33144
OIIK-1.2 TlpumeHsieT ecTeCTBEHHOHAYYHBIE 3HAHUSA TIPU PEIICHUH MPaKTHUECKUX 3a7a4
Komnerenuus OIIK-2 Crnocoben npuMeHsITE METO/IBI MATEMATHYECKOTIO AHAIIN3A, MOJICIUPOBAHHS,
ONITHMH3AIIMH K CTATHCTHKH JUlA PelIeHHd 3aa4, BO3HUKAIOIINX B X0/ MPO(eCCHOHANBEHOH
JIeSITeTBHOCTH

Huaukatopsi

OIIK-2.1 TlpuMensieT METO/Ibl MATEMATHHYECKOTO M CTATHCTHYECKOI0 aHalu3a A1 PeleHus 3a/1a4
OI1IK-2.2 CrocobeH NpUMEHATh METOIbI MOJICIHPOBAHUS H OITHMHU3ALIK IIPH PELICHUH
npoeccHOHANBHBIX 337134

anMCHCHI/IC OCHOBHBIX ITOHHTHﬁ, OﬂpCﬂCﬂCHHI‘;I H MCTOJOB MATCMATHYCCKOI'O aHdaJIM34a,

MOOCIHPOBAHHA, ONITHMHU3AIWH I PCHICHHUA 3a/a4, BOSHHKAKIIUX B XOJIE HpOCbCCCHOHaJTBHOﬁ

ACATCIABHOCTH, IPHUBOIANIHX K BRIYUC/ICHHIO ITPOU3BOJHBIX W HMCCIICIOBaAHHIO (by'HKL[Hﬁ.

Mo onpeneneHNI0 BBIYHCIUTD TPOU3BOIHYIO DYHKIHH B TOYKE X():
a) y=x; 0) y=sin(3x+1).

Haiitn npon3BoaHbIe QyHKIHIA:

a) y=x-Inx-sinx;e) ysz:z—%; xK) y:57b; 3) y=(%?+x-%)-log2x
3b b-3* +sinx

. 3
Haiitu nponssoxnyto Gpynkuun f(x) = x° B TOUKAX X1 =2;x3=0;x3 =-3.
BBrauciMTh IPOM3BOIHYIO CIOKHOM QYHKIHH:

3 b— arcsi 2
_fj 2 —J6xr-1)%: _g/b—arcsinx. —(a®=x3) -sin? 3ax:
a) y= (x +3x) 6x-1)%; Oy b+arccosx ") Y (a x) Sin” 3

Jlorapupmuueckoe audepeHnrpoBaHHe:

; B) Y= (a—x)(:)c+i:')(;vc2 —{32).

cosx

a) y=x231; 6) y=x°

Hatitu nmponsBoaHyto (pyHKUMH, 3aJaHHBIX HESBHO:

2
a) E+—y= a; 0) yey = ex"'l; B) xy +arcsin(x +y) =0.
y X
Haiitu npousBontbie GyHKIMIA, 3a1aHHBIX MapAMETPHYCCKH:
x=t2 leﬂ(3—f2) J:=cosi
a) ; 0) ; B) t+1

3 ) .
y=t+t =l y=sinv1-t

Haiitu npon3BoHbIe BTOPOTo NOPSIKA 3a1aHHBIX (YHKIIHIA:

X = cos 2t
a) yze_x+ln1; 0) xy2+x2y:a3; B) 5 -
X =2sec” t
Y

3anucaTh ypaBHeHHE KacaTelbHOM K KpuBoii i =x’ —7x+3 B Touke ¢ abcuuccoii x = 1.

Tpaexropus nBHxKeHHA Tena — KyOH4eckas napabdona 12y = x>, B Kakix ee TouKax
CKOPOCTH BO3pacTaHus a0CLHUCChl U OPAMHATHLI OJHHAKOBEI?

3.[lpumeHeHuUe OCHOBHbIX MOHAMUL, onpedeseHuli U Memooo8 Mamemamu4yecKko20 aHaAU3a,

5



MO0OenupoBaHuUs, onmumu3ayuu, u3UKU 004 peweHua 3a0a4, B03HUKAKWUX 8 Xxo0e
npogheccuoHanbHol deamesnbHOCMU, npusodauux K UCnob308aHUIO npunoxceHul
ougppepeHyuanbHo2o  ucyucaeHus  yHKyul — o0HolU  nepemeHHoU €  MpuUMeHeHUem
GhyHOaMeHmMasnbHbIX U eCmecmeeHHOHAYyYHbIX 3HAHUU.

KomneTteHuua NHAMKaTOp AOCTUXKEHUA KOMMETEHLUU

ONK-1 CnocobeH pewaTb 3apauu npopeccuoHanbHoii | OMK-1.1 PewaeT 3apauM  npodeccuoHanbHon
AeATENbHOCTU, TPUMEHSIS MeTOAbl MOAENUPOBAHUA, | AEATENbHOCTU, NMPUMEHSS MeToAbl MOAENIMPOBaHMS
MaTeMaTMyeckKoro aHanusa, ecTecTBeHHOHayuHbie u | OMK-1.2 [lpuMeHsieT MeToApl MaTeMaTU4YECKOro
o6WenHKeHepHbIE 3HaHUA aHanusa AnA peweHus 3ajay




Komnerennusi OITK-1 Criocoben ucnonb30Bath PyHIAMEHTANBHBIE 3aKOHBI IPUPO/Ibl U OCHOBHBIE
3aKOHBI €CTECTBEHHOHAYYHBIX JUCIHILIHH B MPO(EeCCHOHATBHOH JeATENbHOCTH

Nuaukaropsl

OIIK-1.1 Crnocoben HCTONB30BaTh (hYHAAMEHTAIBHBIE 3AKOHBI TPUPO/IBI TIPH PEIICHHH 33,14
OIIK-1.2 IlpumeHsieT ecTeCTBEHHOHAYYHBIC 3HAHUS TIPU PElIeHUH TPAKTHYSCKUX 33134
Komnerenuus OIIK-2 CrocobeH npuMeHsTh METO/ (bl MATEMATHYCCKOI0 aHAIH3a, MO/ICIIMPOBAHUS,
ONITUMM3ALIMM ¥ CTATHCTUKH /IS PENIEHHS 3a/1a4, BO3HUKAIOIIHX B X0/ NPo(eccnonanbHoi
JIeATEIBbHOCTH

HNupukaropsi

OIIK-2.1 TIpumeHsieT MeTObI MaTEMaTHHYECKOT0 U CTATHCTHYECKOTO aHAIM3a A pelieHus 3a1ad
OI1K-2.2 Crioco0eH MpUMEHATh METO/IbI MOJACIUPOBAHHA U ONTHMH3ALHHU [IPU PELICHHH
po(eCCUOHAIIBHBIX 3a/1a4

[IppuMeHEeHNEe OCHOBHBIX MOHATHH, ONMPEACICHUI U METO/I0B MATEMaTHUECKOI O aHaIM3a,
MOICTTMPOBAaHMUS, ONTHMHA3ALMH, (PU3NKH [UIs PEIICHAA 3a/1a4, BO3HHKAIOIINX B X0/1C
npodeccnoHaNbHON ACATEIBHOCTH, IPUBOAALIMX K HCIIOIB30BAHMIO MIPHIIOKCHHH
JuddepeHnanbHOro neuucneHus PyHKLUMI 01HOM 1ePEMEHHON € IPUMEHEHHEM
(byHIaMEeHTaJIbHBIX U €CTeCTBeHHOHAYYHbBIX 3HAHMIA.

BerauciauTe npeeins, HCnob3ys npasuio Jlonurans:

. tgx—1 . Incosax . tgx
1. gx—-. 2, Jcosax, 3. :
lim lim —— limx

R ]
x>, Sin 4x X0 X30+0

HceneioBaTh H MOCTPOUTH TPadHUKHU (YHKIIHII:
4. y=3x-x; 5.y=]n(x+«.jx2+1);

6. Jlna Gpynkuuu y = 33X — x NpOBEpUTH BLINOJIHEHHE YCIOBHI Teopembl Jlarpamka Ha

orpe3ke |—1;1|; BEIUHCINUTE PAHMYC KPHBHU3HBI B TOUKE MHHHMYMA.
2

“ . aw
7. Haiiti HaunOoJiblnee 3HayeHne (PYHKIMKH Y = Sin 2X + X Ha OTpe3Ke [— 55} .

N
8. I'py3 Becom P , neskamiuii Ha TOPH30HTAIBHOI MOBEPXHOCTH, JI0JKEH OBITh CABHHYT

—
MPHIOKEHHOH K HeMy cutoii F . Crita TpeHH sl TIPOopIHOHaIbHA CHIIe, TTPHKAMAIOIIEH
TEJIO K TIOCKOCTH, ¥ HArpaslieHa MpOTHB caBuraroniei cuasl. Koodduument
MPOTNOPLHOHATBHOCTH (KOd(PPHIIMEHT TpeHus) paBeH K.

o
[To KaKMM yIIOM @ K FOPH30HTAIH HAJI0 NPHIIOKUTE CHITy F , 4TOOBI BEIMYHHA OKa3a1ach

> ' d
HauMeHbIei? (Fp = —Frp]

4.[MpumeHeHUe OCHOBHbIX NOHAMUU, onpedeneHuli U Memodo8 mamemMamu4ecKko2o aHAU3a,
MO0enuposaHusa, onMmMumMu3auuu, GU3UKU 0nA peweHus 3a0a4, B03HUKaOWUX 8 xole
npogheccuoHanbHol esmenbHOCMU, NPUBOOAUWUX K UCCIe008AHUIO (hyHKYULU Ha ONMUMAnbHOe



peweHue c ucrnosnbe3oeaHuem d)deGMeHmGﬂbelX u ecmecmeeHHOHay4YHbIX 3HaHUd.

KomneTteHuus NHAMKaTOp AOCTUXKEHUA KOMMNETEHLUU

ONK-1 CnocobeH pewaTb 3ajauu npodeccuoHanbHoii | ONK-1.1 PewaeT 3ajauM  npofeccUoHanbHOM
AeATENbHOCTU, TNPUMEHSI MeTOAbl MOAENUPOBAHUA, | ACATENbHOCTU, NMPUMEHSS METOoAbl MOAENIMPOBaHUS

MaTeMaTWyeCcKOro aHanusa, ecTtecTBeHHOHayuyHble U | OMK-1.2 [pumeHsieT MeTOAb MaTeMaTUUYECKOrO
obuwenHxeHepHble 3HaHUA aHanu3a Ans pelleHus 3ajaud




Komnerenmusa OITK-1 CriocoOeH ucrioib30Bath ()yHIaMEHTAIbHBIC 3aKOHBI IIPUPO/IbI 1 OCHOBHBIE
3aKOHbI €CTECTBEHHOHAYYHBIX AUCLMILUIHH B NpohecCHOHaIbHOI AeATeIbHOCTH

Nuankatopsl

OIIK-1.1 Cnocoben uenons30Bath (GyHIaMEHTAIBHBIE 3aKOHBI IIPHPOJIBI IPH PEIIEHNH 33,1449
OIIK-1.2 TlpuMmeHsAET ecTeCTBEHHOHAYYHBIC 3HAHHUA TIPH PEIICHUH MPAKTHYECKUX 3a/1a9
Kompnerenuusa Ol1K-2 CrnocobeH npuMeHsITE METO/Ibl MATEMATHUSCKOrO aHAIH3a, MOIeTHPOBAHMSI,
ONITUMM3AIMU U CTATHCTHKM JUISl PENIEHHS 337144, BO3HUKAIONIHMX B X0 podeccHOHATBHON
JIEATENBHOCTH

Huaukaropsl

OIIK-2.1 TlpuMeHsIeT MEeTOABI MATEMaTHIECKOTO M CTATHCTHYECKOTO aHAIM3a JIUTS PEUIeHHs 3a/1a4
OI1K-2.2 CriocobeH npiMeHATh METOIBI MOICIUPOBAHUA H ONTUMH3ALHH IIPH PELICHUH
npoeCCHOHABHBIX 3814

l_[pl/IMCHCHI/IC OCHOBHBIX T[OHHTI/Iﬁ, OHpCﬂCHCHHFI H METOJ0B MATCMATHYCCKOI'0 aHaJIn34a,
MOJC/THPOBAHHSA, OTITHMH3AIINH, C])PIBHI{PI AT peHICHHA 3a1a', BOSHHKAKIIHX B X0JIC
ITpO(l)CCCHOHaﬂBHOﬁ JACATCIIBHOCTH, NMPHBOIAIINX K HCCIICAOBAHHIO d)y'HKHI/Iﬁ Ha ONTUMaJIbHOC
peUIcHHEe ¢ UCIIOJIE30BAHHEM CIJYH,HaMeHTaHbeIX H €CTCCTBCHHOHAYYHBIX 3HAHUH.

-

1.T'py3 BecoM P, niekainnii Ha TOPH30HTAIBHON MOBEPXHOCTH, O/KEH OBITH CIBHHYT

N
NPUIOKEHHOM K HeMy cuitoil F . Cuiia TpeHHs NpONopIMOoHaIbHA CHJe, IPHKMMAIOIIEH Teslo K
MJIOCKOCTH, M HAaMPaBJIeHa MPOTUB caBuTatoei cunsl. Koadduiment nponopironansHocTu
(ko3¢ unment Tpenusi) papen k.

2. Ha npsamonureiinom otpeske AB = a, coennustoniem qsa ncrounnka ceera A (cuisi p) u B
(cunel q), HaliTH TOUKY M, ocBelleHHYTO ciabee Bcero (0CBEIIEHHOCTh 00paTHO
NIPOTIOPIHMOHANBHA KBAApaTy PAcCTOAHMA OT HCTOYHHKA CBETA M IIPAMO POMOPLIAOHAIBHA CUJIC
HCTOYHHMKA CBETA).

3. TpeOyercs MOCTPOUTH NMATHCTCHKY ¢ HauOOJbIICH MOJIE3HOH Iuomaapko. [1pn 3ToM H3BeCTHO,
4TO CyMMa JUIMH CTCH JTOH MATHCTCHKH JOJKHA paBHATHCA A merpam. KakoBel 10mKHBI OBITH
JUIMHBI CTCH (pa3Mepbl KOMHAT)?

4. Tpebyercs HM3rOTOBHUTH OTKPBLITHIH CBEPXY LWIMHIAPHYECKHH cocyl 3agaHHoro odbema V.
OnpeeuTEs paguyc H BBICOTY COCYIa TaK, YTOOBI €ro MOBEpXHOCTE Obla HaHMEHBIIEH.

5. Haltn cooTHOowIeHHe Mexay pagnycoM R u BbicoTOM H nunmHapa, HMEHOIErO NMPH JAAHHOM
00beMe V HAHMEHBIIYIO HOJIHYIO TOBEPXHOCTD.

6. M3 nepepsiHHOrO 1apa paguyca R tpebyercs BbeIpesaTh UHIMHAP Haubodbliero odsema. Haiitu
pasMepsl HHITHHAPA.

7. Tpebyercs caenmaTh JKECTSHOE KOPBITO, MMemomee (GopMy MOpIMOro KpPyroBOro LMIHHJIPA,
pa3pe3aHHoro BIOJIb OCH cUMMeTpUH. KakoBbl JOIKHEI OBITE pa3Mepbl 3TOr0 KOPEITA, YTOOL!
IIPDH OJJHOM M TOM K€ KOJIMYeCcTBe MaTepHasla BMeCTUMOCTE ero Oblila HauMeHble?

8. KakuMu J0KHBI OBITH pa3Mepsl KacTprolim ©e3 KpBIIKH, YTOOBl MPH OJHOM M TOM XKe
KOJIMYEeCTBE MaTepuana, 3aTpadyeHHOTO Ha €€ W3TOTOBIEHHE, OHAa MMena HauboNbIIyI0
BMECTUMOCTL?

9.1lyuktr B maxomutcs Ha paccrosinum 60 KM OT kenesHol noporu. PaccrosiHue mo skenesnoi
Jopore oT myHKTa A g0 Omwxkaiimeid k myHkty B Toukm C cocraBnsier 285 kM. Ha kakom
paccrosHiH 0T Touku C Hago MOCTPOWTH CTAHIMEID, YTOOBI 3aTPAaTHUTh HAMMEHBIIEE BPEMs Ha
MEPEABUIKEHHE MEIKAY ITYHKTaMu A U B, eciin ckopocTh aBuzkeHusA no imocce paBHa 20 kM/4, a
IO JKEIIe3HOH mopore — 52 KM/4.

I
10. TI'pys Becowm P, JiexalllHii HA TOPH30HTAILHOMH ITOBEPXHOCTH, JOJIKEH OBITH CABUHYT

—
HPUIOKEHHOM K Hemy cuiloil F . Cuia TpeHHs NPONOpLUOHAIIbHA CUJle, NPUKUMAIOLIEH Teslo K
IJIOCKOCTH, M HAaNlpaBJIeHa IMPOTHB cABMUrawoneii cuibl. KosdduuueHT nponopruoHanbHOCTH
(koa(punenT TpeHus) paBeH k.



5.MMpumeHeHue ocHOBHbIX NoHAMUU, onpedeneHuli u Memodo8 MamemMamu4ecKko20 aHAU3a,
MO00OenuposaHusa, onmumu3auuu, GuU3UKU 0n8 peuweHus 3a0a4, B03HUKAOWUX 8 xole
npogheccuoHansHol OeamesnibHOCMU, MPUBOOAWUX K UCM0Ab308aHUKO OugpepeHyuanbHo2o
ucqucneHusa PyHKYUl HECKONbKUX nepeMeHHbIX

KomneTteHuua NHAMKaTOp AOCTUXKEHUA KOMMETEHLUU

ONK-1 CnocobeH pewaTb 3ajauM npopeccuoHanbHoi | OMK-1.1 Pewaetr 3ajauun  npofecCUMoHanbHOW
AeATENbHOCTU, TPUMEHSIS MeTOAbl MOAENUPOBAHUA, | AEATENbHOCTU, NMPUMEHSS MeToAbl MOAENIMPOBaHMS
MaTeMaTMyeckKoro aHanusa, ecTecTBeHHOHayuHbie u | OMK-1.2 [lpuMeHsieT MeToApl MaTeMaTU4YECKOro
obWenHKeHepHble 3HaHUS aHanusa AnA peweHus 3ajay

Komnerenuusa OIIK-1 Crniocoben ucnonib30Bath (pyHIaMEHTAIbHbIE 3aKOHBI IIPHPObI H OCHOBHBIE
3aKOHBI ECTECTBEHHOHAYYHBIX AMCIHIUIHH B TPO()ECCHOHANBHON JIEATENBHOCTH

Nuankaropsl

OIIK-1.1 Cnocoben ncnonb3oBarth (pyHaaMeHTATbHBIE 3aKOHBI TIPUPO/IBI TIPH PEHISHHH 3a1a4
OIIK-1.2 IIpumeHAET ecTeCTBEHHOHAYYHBIC 3HAHHA IIPHA PELICHHH MPAKTHYECKHUX 3a]1a4
Komnerenuusi OITK-2 CriocobeH NpuMeHSITh METO/[bl MATEMATHUECKOIO aHaJIH3a, MO/ICITMPOBAHUS,
ONTHUMM3AIMH U CTATHCTHKH [T PEIISHUS 3a/1a4, BOSHUKAIONINX B X0/ MPo(hecCHOHanbHOM
JICATENBEHOCTH

Nunukatopsi

OIIK-2.1 TlpumeHseT METOABI MATEMATHUYECKOTO W CTATHCTHYECKOTO aHaI|3a A PelIeHrs 3a1a4
OI1K-2.2 CriocobeH nMpUMEHSTh METO/bI MOJCIUPOBAHHS U ONITHMH3ALMH [TPU PELICHHH
npodeccHoHATBHBIX 3a1a4

[IppumMeHeHHEe OCHOBHBIX TIOHATHI, ONIPEACICHUH M METOIOB MaTeMaTHYECKOTO aHaJIn3a,
MOJEITMPOBAHUs, ONITHMH3ALINH, (PU3UKK [UIA pelIeHus 3a1a4, BO3HHUKAIOIIUX B X0/1€
npodecCHOoHaNbHOM AesITebHOCTH, MPUBOIAIIMX K UCIIOIb30BAHUIO TIPUIIOKEHHIH

I depeHIaIbHOro HCYUCICHUs GYHKIUN HECKOIBKHX IEPEMEHHBIX € UCITOJIb30BAaHHEM
(byHIaMEeHTalIbHBIX U €CTECTBEHHOHAYYHbIX 3HAHUH.

1. Jlns 3apaHHOM (DYHKIMU HAHTH BCE YACTHBIC MPOU3BO/IHBIC MIEPBOTO MOPAAKA:

a) z =log, cos(xy +x); 6) U =(x"+xz"+ yz3)2;

2. Jlns 3anaHHON (DYHKIIMU HalWTH TpeOyemble YaCTHbIE M CMELIaHHbIC IPOU3BO/HBIC:

O’z 0’z
z=lg(x*-y*); —Si——="
ox” 0Oxoy
3. Ilposeputs, uro pynkuus Z = f(X,Y) yAOBICTBOPSCT 3aAaHHOMY YPABHCHHUIO:
~2 2
0’z 0z
z=2cos’|x-Z|. 2. — + =0
2 oy~ Oxoy
. 5 0z . Oz .
4. HaiiTu IpOM3BO/IHEIC HESBHO 3a/aHHON QynHKIHM:  a) — € ——; 6) y(x)

1. cos(ax +by —cz)=k(ax +by —cz); 2. (x*+ 92)2 —a’(x’ —y’)=0

6./7pUM8HEHU8 OCHOBHbIX nomvmuﬁ, onpedeneHuU U Memo0o8 Mamemamu4yecKoz2o aHanu3a,
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MO0OenupoBaHuUs, onmumu3ayuu, u3UKU 004 peweHua 3a0a4, B03HUKAKWUX 8 Xxo0e
npogheccuoHanbHol deamesnbHOCMU, npusodauux K UCnob308aHUIO npunoxceHul
oughpepeHyuanbHo20  UcYUCNeHUA (YHKUUU HecKonbKUuX rnepemMeHHbIX C  UCMN0/6308aHUEM
GhyHOaMeHmMasnbHbIX U eCmecmeeHHOHAYyYHbIX 3HAHUU.

KomneTteHuua NHAMKaTOp AOCTUXKEHUA KOMMETEHLUU

ONK-1 CnocobeH pewaTb 3apauu npopeccuoHanbHoii | OMK-1.1 PewaeT 3apauM  npodeccuoHanbHon
AeATENbHOCTU, TPUMEHSIS MeTOAbl MOAENUPOBAHUA, | AEATENbHOCTU, NMPUMEHSS MeToAbl MOAENIMPOBaHMS
MaTeMaTMyeckKoro aHanusa, ecTecTBeHHOHayuHbie u | OMK-1.2 [lpuMeHsieT MeToApl MaTeMaTU4YECKOro
o6WenHKeHepHbIE 3HaHUA aHanusa AnA peweHus 3ajay

11



8.

Komnerenmusi OITK-1 Crniocoben ucnosib30BaTh (hyHIaMEHTATIBHBIE 3aKOHBI IIPHPOThl B OCHOBHBIE
3aKOHBI ECTECTBEHHOHAYYHBIX JAUCLMILIMH B 1POECCHOHAIBHOMN NEITebHOCTH

Hupamkatopsbl

OIIK-1.1 CnocobeH HCcromb30BaTh (PyHIaMeHTAIbHBIE 3aKOHBI IPHPOJILI TIPH PEIIEHHH 33714
OIIK-1.2 IIpuMeHsieT ecTeCTBEHHOHAYUHBIE 3HAHUA MPH PELICHUH MPAKTHYECKHX 3a/1a4
Komnerenuust OIIK-2 Cnocofen npUMeHsITE METO/IbI MATEMATHUYESCKOTO aHAIN3A, MOJIRIIUPOBAHHUS,
ONTHMH3AIIMH U CTATHCTUKH JUTA PEIeHNs 33a1a4, BO3HHKAIOINX B X0 MPo(eccHOHaTLHOM
JeATENBHOCTH

Huaukatopsl

OIIK-2.1 TlpuMeHnsieT METO/IBI MaTEMAaTHYECKOTO H CTATHCTHYECKOTO AHAIN3A JITS PElIeH s 3a1a4
OI1K-2.2 CnocoOeH NpUMEHATh METO/[bl MOJICIHPOBAHHS H ONITHMH3ALHH [IPH PEIICHAH
npohecCHOHAIBHBIX 3a/1a4

anMCHCHHC OCHOBHBIX TOHSTHH, OHpCI[CJ'ICHHﬁ H METOJI0OB MaTECMaTHYECKOI' O aHalIl3a,
MOJACITHPOBAHHA, OIITHMH3AIINH, (bHSHKId JJIsA pelIeHH 3a71a4, BOSHUKAKIIHUX B XOJIE
l'IpO('lJeCCPIOHa.HbHOﬁ JCATCIIbHOCTH, ITPHBOIAILINX K HUCITOJIb30BaAHHIO HpHJ’IOH{eHHﬂ
ﬂHq)(bepeHIlHaﬂLHOFO HCHHCJICHH A (byHKIJ.I/Iﬁ HECKOJIBKHX INCPEMEHHBIX ¢ HCIIOJIE30BaHHEM
(lJYH,HaMeHTaHbHBIX H €CTCCTBEHHOHAYYHBIX 3HAHHH.

1. Haitru rpaguent pyukuun U = f(x,1,2) B touke A(xo,yo,zﬂ) U BBIYMCIIUTH €r0
MOAYJb
u=xz’ —«\/xBy; A(2;2;4)
2. HNna dyskunn Z = f(x,y) B TOYKC A(xo,yo) BBIYMCINUTh FPAJUCHT W MPOM3BOJTHYIO B
Hanpasjieaun Bekropa | = lx 1+ ly : ]
z=x’-3xy’ +y° —1; [=6i+2j; A(-3;1)
3. Haittu nomusiit tudpdepentman pynxmmm:
a) U=x"—3y" +2xz —4xy +5yz;
4. C nomolibio nojaHoro adddepeHnuana HailTH NpudbIMKeHHOe 3HaUeHHe DYHKIMH:
zZ= Lz npu x =1,07; y =0,98
2x -y
5. Haiitu ypaBHeHuUsl KacaTelIbHOM IJIOCKOCTH U HOPMAJIH K 33/JaHHOI MOBEPXHOCTH B
yrasamnoit touke M1 z=x"y’ —xy’ +8x’y—5; M, (L13)
6. Hccnepopath Ha dKCTpeMyM YHKIHIO Z = f(x, Y), z= X'+ xy + yz —-2x -y
7. W3BecTHO, 4TO B DJIEKTPUYECKON LernHu ¢ conpoTupieHHeM R Tok BeauyuHsl I B enuHuny

2
BPEMEHH BBLIEISET KOJIMUECTBO Teria, nponopuuonansnoe I~ R . Kak cienyer pasBeTBHTS

tok I na toku Iy, I, I3 npu nomonm Tpex mapajiebHbIX IPUBOJOB C 3a1aHHBIMH

COIMMPOTHBJICHHUAMHA Rl’ Rz, R3 . YTOOBI CYMMApHOC€ BBIICJICHHEC TCILlIa OBIJI0 HAUMEHBIITHM?

[To 3amaHHBIM MPHONMKEHHBIM 3HAYCHUAM apTYMEHTOB (DYHKIIHA f H X MpEJICTbHEIM
aOCOITIOTHBIM MOTPENTHOCTSIM BBIYUCIIUTE a0COMFOTHYIO O 7 M OTHOCHTENBHYIO O f (B
MPOIIEHTAX ) NIOTPEITHOCTH 3HadYeHusl PYHKIINK; HaiiTh npubmkeHHoe 3HadeHue f

b f (n+1)(m+n)
COXpaHAd TOJIbKO BCPHBIC HU(PPDI. = J— p
m-n

m=06,9410,05 n=2,481+0,0002.

7.[TpumeHeHue 0CHOBHbIX NOHAMUL, onpedeneHuli U Memodos8 MamemMmamu4yecKo2o aHAu3a,
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MO00enuposaHusa, onmumMu3auuu, GuU3UKU 0A8 peuweHus 3a0a4, B03HUKAOWUX 8 xole
npogeccuoHanbHoli desmesnbHOCMU, NPUBOOAUUX K UCMO/b308AHUK UHME2PAsIbHO20 UCHUCAEeHUSA
byHKyul, 8bIYUCAEHUIO U MPUAOHEHUO UHMEe2Pasos.

KomneTteHuua NHAMKaTOP AOCTUXKEHUA KOMMNETEHLUU

ONK-1 CnocobeH pewaTb 3apauu npopeccuoHanbHoii | OMK-1.1 PewaeT 3apauM  npodeccuoHanbHom
AeATENbHOCTU, TPUMEHSI MeTOAbl MOAENUPOBAHUA, | AEATENbHOCTU, NMPUMEHSS MEeToAbl MOAENIMPOBaHUS
MaTeMaTMyeckKoro aHanusa, ecTecTBeHHOHayuHbie u | OMK-1.2 [lpuMeHsieT MeToAp MaTeMaTU4YECKOro
o6lLenHKeHepHbIe 3HaHUA aHanusa AnA peweHus 3ajay
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Komnerenuus OITK-1 Cnocoben ucrosib3oBath ()yHIaMEHTAIIBHBIC 3aKOHBI IPUPOJIBI U OCHOBHbBIE
3aKOHEI €CTECTBEHHOHAYYHBIX JHCIHUILUIMH B TPO(ECCHOHANBHOH AeITeNbHOCTH

Nuankaropsl

OIIK-1.1 Cnocoben CMonbp30BaTh (yHIAMEHTANBHEIE 3AKOHBI TIPUPOIBI TIPH PEHISHHH 33139
OI1K-1.2 TlpumeHseT ecTecTBEHHOHAYYHBIE 3HAHUA MIPH PEIICHUN TIPAKTHUECKNX 3a1a4
Komnerenuus OITK-2 CrocobeH npuMeHITE METO/IbI MATEMATHUECKOTO aHAIIN3A, MOACTHPOBAHHNS,
OTNITUMH3AIHMY U CTATHCTUKM JUTS PEIISHHs 3214, BO3HHKAIONINX B X0/ MPO(hECCHOHATHHOM
JIEATENEHOCTH

Huaukatopsl

OI1K-2.1 TIpumMeHseT MEeTOAbI MATEMATHUYECKOTO M CTATHCTHYECKOrO aHanu3a A PEIIeHUs 3a1a4
OI1K-2.2 CriocobeH ImpuMEeHATh METOIBI MOJCTHPOBAHHA H ONTUMH3AIHH [IPH PCIICHHH
npoecCHOHANILHBIX 3324

[IpymeHeHrEe OCHOBHBIX MOHSTHH, ONPEICIECHUA U METOJ0B MATEMAaTHYECKOTO aHAIIN3a,
MOJIE/IMPOBAHUS, ONITHMH3AIMH, (PU3UKH [UIA peleHHs 3a/1ad, BO3ZHUKAIOIIMX B XOJ1e
npodeCCHOHAILHOM IeATeTbHOCTH, PUBOIAMIMX K HCIIOJIb30BAHUIO HHTErPATbHOTO
UCUHCIIeHUsI (DYHKIIHH, BEIYMCIICHUIO U MPUIIOKEHHI0 HHTEIPAJIOB.

BoauciuThb HHTErpalbl:

2 2
| X + (arccos3x) d, 2. 8x—1 dx3. X dx,
'[ V1-9x? I\/5+2x—x2 Il—x4

2
x cosx 2 X
4. dx, 5. dx, 6[ (x% +1)3%dx.
Ig_x4 " Jl+sinx * j(x S dx

1 n/2 1 4
1. IQ«/I+3tdt : 2. J sin>2xdx : 3. Ixe_xdx : 4. Ixz 16 — x2dx : 5.
0 0 0 0
% 16dx
y 4x> +4x+5
2

6. Beraucsints ttomaas GUrypsl, OorpaHHYeHHOH JTHHHAMH:
. T
r=-\/§coscp, r=smcp,0§<p£§

7. BEIYHCIIATE IUHY AYTH KPUBOMH, 3aTaHHON NTapaMETPHYECKH:

X =5(t —sint)
y =5(1—cost)

<t<Tm.

8. Bbluvcnuth 00beM Tena, 00pa30BaHHOrO BpalleHHEeM (UTypbl, OrpaHMYEeHHOH JTMHHIMH

2x — x° —y=0, 2x° —4x+y=0 Bokpyr ocu OX.

8.MMpumeHeHUe OCHOBHbIX NOHAMUL, ornpedesneHuUli U MeMod08 MaMeMamu4yecKko20 aHAU3da,
MOOenupPoBaHuUsa, OonNMUMU3aUUU, U3UKU 048 peweHus 3a0a4, B03HUKAOWUX 8 xooe
npogeccuoHanbHOU desmenbHOCMU, NPUBOOAUWUX K UCM0Ab308AHUKD UHMEe2pasnbHo20 UCYUCAeHUS
GyHKUUl U e2o npunoxceHuli ¢ Ucrnonb308aHUeM hyHOAMEHMAbHbLIX U eCMeCmBEeHHOHAYYHbIX
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3HAHUL.

KomneTteHuus NHAMKaTOp AOCTUXKEHUA KOMMNETEHLUU

ONK-1 CnocobeH pewaTb 3ajauu npopeccuoHanbHoii | OMK-1.1 PewaeT 3agauM  npodeccuoHanbHoOM
AeATENbHOCTU, TNPUMEHSI MeTOAbl MOAENUPOBAHUA, | ACATENbHOCTU, NMPUMEHSS METOoAbl MOAENIMPOBaHUS
MaTeMaTMyecKoro aHanusa, ecTecTBeHHOHayuHbie u | OMK-1.2 [lpuMeHsieT MeToApl MaTeMaTUUYECKOro
obWwenHKeHepHble 3HaHUS aHanu3a Ana peweHus 3ajau

Komnerenuua OITK-1 CniocobeH Henosib3oBath ()yHIAMCHTAIBHBIC 3aKOHBI IPHPO/IbI B OCHOBHBIC
3aKOHEI €CTECTREHHOHAYYHEIX JHCIHUILUIMH B TPO(eccCHOHANBHOH AeITeNbHOCTH

Nuankaropsl

OI1K-1.1 Cnocoben ucnonkp30BaTh PyHAAMEHTANBHEIE 3aKOHEI TIPHPOBI MPH PENICHNHN 3a1a4
OIIK-1.2 IlpumMeHsAeT ecTeCTBCHHOHAYYHbIC 3HAHUA MPH PEIICHHH MPAKTHYCCKUX 3a/1a4
Komnerenuus OIIK-2 CrocobeH npuMeHsITE METO/IbI MATEMATHUECKOTO aHAJIN3A, MOAESTUPOBAHUS,
OTITHMH3AIMH 0 CTATHCTHKM JUTS PCIICHHS 38144, BO3HHKAIONINX B XO/1 PO ECCHOHATHHOH
JIESITENIEHOCTH

Hunukaropsi

OTIK-2.1 TIpumeHseT MeTOAbI MATEMATUHYECKOTO M CTATHCTHUECKOTO aHATN3a TS PEIIeHUs 3a/1a4
OI1K-2.2 CriocobeH pHMEHSITh METO/IBI MOJACIUPOBAHHS U ONITHMH3AIIHH TIPH PEIICHUH
mpoecCHOHAIIEHBIX 33124

[IpuMeHeHHE OCHOBHBIX MOHATHH, OMPEICICHUI N METOIOB MAaTEMaTHYCCKOTO aHAIN3a,
MOJICIIMPOBAHUS, ONTUMH3ALUH, (PU3HUKH [UIsl PEIIeHUS 3a1a4, BOSHUKAIOLIHMX B X0JIe
npodeccHoHaTbHON IeSTeNEHOCTH, IPUBOSIINX K HCIOIB30BAaHUIO HHTETPAILHOTO
ucyHcieHus QYHKIMI U ero NPHIoKeHUH ¢ HCIIONb30BaHUeM (QyHIaMeHTAIBHBIX H
€CTeCTBeHHOHAYIHBIX 3HAHUI.

BoauciuThb HHTErpalbl:

9,5 /4 1 1 2 3,5
4dx 3 Jx 6x 6dx
1 | =m———; 2 | cos”4xdx; 3 |eV'dx; 4 |—=dx; 5 | ———ruu.
o VB+2x '([ i '[[\/4—)(2 '2[\/5+4x—x2

6. Beruncints nnomaae (GUrypsl, OrpaHHYESHHON JIHHUAMH:
— 3 -
y=(x-2)", y=4x-8

x* Inx

7. BEIYUCIIATD JJUHY JIYTH KPUBOMH, 3a/JaHHOH ypaBHEHHEM Y =—— — T, 1<x<2.

4

8. Bbrancaute 00beM Tena, 00Opa3oBaHHOTO BpamICHHEM (UIYpHl, OTPaHHUYCHHOW JIMHHAMH

y ——x%+ 5x—6, y=0 Bokpyr ocn OX.

9.

Ipa oTfcrTampapH#d CYCOCHIEH HMeeT MeCcTO MeIeEHOS OCAMHIOeHHS
TREeNILX YacTHI Mo MeHCTIEeM CHIR TAMNEeCTH, OpHIesM BHATAAEe OpORC-
ToalT crofonmoe mageHEme gyacTHI. LpebfyeTes HANTH 3aKOH [BHMHEHAA
YACTHON, OCEIAWImed B HHEIKOCTH .55:3 HAYAJAREOH CHOPOCTH.

9.[lpumeHeHUe OCHOBHbIX NoHAMUU, onpedeneHuli U Memodo8 MamemMamu4ecKko2o aHAU3a,
MOOenuposaHuUsa, OonMuUMU3aUUU, U3UKU 0748 peweHus 3a0a4, B03HUKAOWUX 8 xooe
npogheccuoHasnbHOU desmenbHOCMU, MPUBOOAUUX K COCMAB/AEHUIO U pewieHuto OugpepeHUuanbHbixX
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ypasHeHuli nepeoz2o nopsA0Ka U OOMyCKAOWUX [OHUXeHUe [MopAOKA C UCMOAb308GHUEM
(hyHOAMEHMANbHBIX U eCMeCcmeeHHOHAYYHbIX 3HAHUU.

KomneTteHuus NHAMKaTOP AOCTUXKEHUA KOMMETEHLUU

ONK-1 CnocobeH pewaTb 3ajauu npopeccuoHanbHoii | ONK-1.1 PewaeT 3ajauM  npofeccUoHanbHOM
JAeATEeNbHOCTU, TPUMEHSI MeTOAbl MOAENUPOBAHUA, | AEATENbHOCTU, MPUMEHSS MEeTOoAbl MOAENIMPOBaHUS
MaTeMaTMyeckoro aHanusa, ecTecTBeHHOHayuHbie u | OMK-1.2 [lpumeHsieT MeToApl MaTeMaTUUYECKOro
oblenHKeHepHbIe 3HaHuA aHanusa AnA peweHus 3ajay
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Kommnerenmusi OITK-1 CniocobeH uenons30Bath pyHIaMEHTAIBHBIC 3aKOHbI IPUPO/IbI U OCHOBHBIE
3aKOHBI €CTECTBEHHOHAYYHBIX JHCIMIUIMH B IPO(PECCHOHATBHOH JeATENBHOCTH

Nuaukaropsl

OIIK-1.1 Cnocoben HCmoab30BaTh (PyHIaAMEHTATBHBIE 3aKOHBI IPAPOJILI IPH PENIEHNUH 33,14
OIIK-1.2 TlpumeHseT ecTecTBEHHOHAYYHBIC 3HAHUS MPH PEIICHUH MPAKTHUECKUX 3a1ad
Komnerenuus OIIK-2 Crnoco0eH NpUMEHSITh METO/IbI MATEMATHYECKOI 0 aHA/IN3a, MOJIeIIMPOBAHUS,
OTITUMM3AIAH ¥ CTATHCTUKH JUISL PEMICHUS 33714, BO3HHKAIONIMX B XOJ1 TTPohecCrnoHambHO
JIeATEIbHOCTH

Nuaukatopsl

OIIK-2.1 TlpuMeHseT METO/IbI MATEMATHHYECKOT0 M CTATHCTHYECKOTO aHAIN3a /T PEIIeHHs 3a1ad
OI1K-2.2 CnocobeH MpUMEHSTh METOJIbI MOJACIUPOBAHUS M ONITHMH3AINH [IPH PELUICHHH
podecCHOHATBHBIX 3a/1a4

[IppMeHEeHHEe OCHOBHBIX IMOHATHH, ONIPEACICHHM U METOAOB MaTEMaTHUECKOr0 aHaIH3a,
MOJICITHPOBAHUSA, ONITHMH3ALNH, (PU3UKH T pEIIeHHs 3a1a4, BOSHUKAIOLINX B X0/1e
npodecCHOHANBLHON NeATEIbHOCTH, MPUBOIALIMX K COCTABICHUIO U PEIICHUIO

I depeHInalbHbIX YPaBHEHHUH MIEPBOro MOPAIKa H JIOMYCKAOIIHUX IMOHMKSHHE TTOPSIKA C
UCII0JIb30BaHHEM (DYyH/IaMEHTAJIbHBIX M €CTECTBEHHOHAYYHBIX 3HAHUIA.

1) Haiitu oGuiee penenne (00wl uHTerpan) aupdepeHnaibHOro ypaBHEeHHUS:

a) ey =xdv;  b) Xyl =1+y% 0 y-xy=x-secd.
X

2) Haiitui yacTHOE peleHre (YacTHbIM HHTErpai) qudGepeHIIHATLHOIO YPaBHCHHUA:
(x2 + 1)y' +4xy =3, y(0)=0.

3) Haiitu obuiee pemienue quddepeHranbHOro ypaBHEHUS:
Y+y=x-y.

4) Haiitu yactHoe pemieHue AU PpepeHIManbHOro YpaBHEHUs! M BBIYUCIUTD 3HAYCHUE

NoJy4eHHOH QYHKIMHA y = @(X) NPH X = X, C TOYHOCTBIO JI0 JBYX 3HAKOB I10CIIE 3aIIsTOH.

y"=sinx, x,=xz/2, y(0)=1, y'(0)=0, y"(0)=0.

5) Haiitu obuiee pemenne auddepeHnanbHOro ypaBHEHHs, JOMYCKAOIIEro NOHUKECHHE
HopsijIKa:

(1-x)y"—xy=2.

6) Pemurts 3amauy Kot miist nuddepeHinanbHOro ypaBHeHus, J0MYCKAIIIEro MOHUKEeHHE
nopsaka:

y'=ye’, y(0)=0, y(0)=1.
7) TlpouHTerpupoBaTh Clie/lyIollee ypaBHEeHHE:

l4:'&‘}!—%4:1}( =0.
X P

8) 3ammucarts ypaBHEHHE KpUBOH, mpoxoasamei yepes Touky A(0, 2), ecam U3BECTHO, UTO
YIJI0BOH KOY((QUIHUEHT KacaTeIbHOU B JIIO00H €€ TOUYKE PaBHAETCA OPAMHATE YTOM TOUKH,
yBemueHHOH B k=3 pas.
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10.MMlpumeHeHUe OCHOBHbIX mnoHAmMuUl, onpedeneHull U Memodo8 MaAMeMamu4ecKozo
aHaAU3a, MOOeaAupPOB8AHUA, ONMUMU3AUUU, U3UKU OAA peweHua 3a0a4, 803HUKAKWUX 8 xo0e
npogheccuoHanbHol desmenbHOCMU, NPUBOOAUUX K COCMABAeHUI0 U pewleHuro OuggepeHyuanbHbix
ypasHeHUl 8biCWUX MOPAOKO8 C UCMOMAb308AHUEM (BYHOAMEHMAAbHbLIX U eCmecmeeHHOHAYYHbIX
3HaHUU.

KomneTteHuua NHAMKaTOp AOCTUXKEHUA KOMMETEHLUU

ONK-1 CnocobeH pewaTb 3apjauu npopeccuoHanbHoii | OMK-1.1 PewaeT 3apauM  npodeccuoHanbHom
AeATENbHOCTU, TNPUMEHSIS MeTOAbl MOAENUPOBAHUSA, | AEATENbHOCTU, NMPUMEHSA MeToAbl MOAENIMPOBaHMSA
MaTeMaTMyecKoro aHanusa, ecTecTBeHHOHayuHbie u | OMK-1.2 [lpuMeHsieT MeToApl MaTeMaTUUYECKOro
o6LenHKeHepHbIe 3HaHuA aHanu3a Ans peleHus 3ajau
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Kommnerenuus OITK-1 Crniocoben ucnons3oBarh (pyH1aMeHTallbHbIe 3aKOHbBI [IPUPOJIbI 1 OCHOBHbIE
3aKOHBI €CTECTBEHHOHAYUHBIX JHMCIUILTHH B MPO(ECCHOHANBLHOM JAeATEIBHOCTH

Nuaukaropsl

OIIK-1.1 CnocoOeH HCTIONB30BaTh (PYHAAMEHTATBHBIC 3aKOHBI TTPHPO/IBLI TIPH PEIICHUHM 33134
OIIK-1.2 IlpumMeHSET eCTeCTBeHHOHAYYHBIC 3HAHUS MIPH PEIICHUM MPaKTHYSCKUX 3a1a4
Komnerenuust OITK-2 CrniocobeH npuMeHSITh METO/Ibl MATEMATUYECKOTO aHAJIH3a, MOJIETUPOBAHMUS,
OTNITHMHM3AIIMHA M CTATHCTHKH JIUIS PEIISHHS 33184, BO3HUKAIOMIMX B X0 MPO(heCCHOHATEHOM
JICATEIBHOCTH

Huaukartopsbl

OIIK-2.1 TlpumeHseT METOABLI MaTEMAaTHUECKOTO M CTATHCTUUECKOTO aHanM3a A PEIICHNs 3a1a4
OI1K-2.2 CriocobeH nMpUMEeHsITE METOIBl MOJEIUPOBAHIS U OIITUMU3ALUH [IPH PEIIeHUH
npoecCHOHANBHBIX 3a1a4

[IppmMeHEeHMEe OCHOBHBIX MOHATHM, ONPEICICHUIA U METO10B MAaTEMAaTHYECKOTO aHAIn3a,
MOJEJIMPOBaHUs, ONTUMU3ALUM, (DU3KUKHU JUIsl PELLIEHUS 3a/1a4, BO3HUKAIOLIMX B X0
npodeccHoHANBLHOMN TesTelIbHOCTH, MPUBOASIINX K COCTABIIEHHIO U PEIICHUI0

b depeHIHaIbHbIX YPABHEHUH BbICILIMX MOPSJIKOB C UCHOJIb30BaHUEM ()YH/IAMEHTAJIbHbIX U
€CTeCTBEHHOHAYYHBIX 3HAHUI.

1) Haiitu o0wee pemienre AudepeHunanbHOro ypaBHEHHS:

a) y"+4y=0; b) y"-10y'+25y=0; ) y"+3y'+2y=0.
2) y'+y' =2x-1.
3) y"—8y'+17y =10e**.

4) Haiit yacTHOE perieHue T (HepeHIIHaNbHOTO YPaBHEHHS, YAOBICTBOPAIOLICE TaHHBIM
HauanbHBIM yeroBuaMm:  y" —2y' + y = —12cos2x —9sin2x, y(0)=-2, y'(0)=0.

5) OmnpeaenuTts 1 3anNKMCaTh CTPYKTYPY YACTHOTO PEIICHHUA y* MTMHEHHOTO AU((PEpPEHIIHaTBHOTO
ypaBHeHus 110 BUAYy QyHkuu f(x):

2y"—7y'+3y = f(x) a)f(x)=(2x+1)e*; b)f(x)=cos3x.

6) HaiiTu yacTHOE pellieHue JIMHEHHOTO 0JHOPOIHOTO JU(bepeHIHaIbHOTO YPaBHEHHUS:
y"=7y"+6y'=0, y(0)=0, y'(0)=0, y'(0)=30.

7) Peunth cucremy nuddepeHiipanbHbIX ypaBHEHHN IBYMS CIIOCO0OAMH: a) CBEICHHEM K
nudepeHnHaILHOMY YPaBHEHHUIO BBICIIETO MOPSAIKA; 0) ¢ TIOMOIIBIO XapaKTePHCTHYECKOTO

ypaBHEHHS:
X'=2x+y
y' =3x+ 4y'

8) PemmTe nuddepeHumasbHOe ypaBHEHHE METOA0M BapHallMK MTPOU3BOJIBHBIX MOCTOSHHBIX

X

e
e* +1

" _
y —y=
9) 3amucarh ypaBHCHUS KPHUBBIX, 00Jaal0IMX CACAYIOIMM CBOHCTBOM: IUTONIA/h

TPEYroJibHHKa, 00pa30BaHHOrO KacaTelbHOM K KPUBOM, MEPIEeHIUKYIIPOM, ONYILIEHHBIM U3
TOYKH KACAHHUS HA OCh abCIIMCC, H 0CHIO aOCIMCE, eCTh BeIMUMHA OCTOSHHAs, paBHas b’ .

11.MlpumeHeHUe OCHOBHbIX mnoHAMuUl, onpedeneHull U Memodo8 MaAMeMamu4ecKozo
aHaau3a, MooeanuposaHus, onMuUMU3ayuU, pu3uKu 0418 peweHus 3a0a4, B03HUKAOWUX 8 xo0e
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npogeccuoHanbHol OesmesnibHOCMU, MPUBOOAWUX K B8bIYUCAEHUK KPAMHbIX, KPUBOAUHEUHbIX U
MOBEPXHOCMHbIX UHME2PAsI08 C UCMOMAb308AHUEM (HYHOAMEHMAAbHbLIX U ecmecmeeHHOHAY4YHbIX
3HaHUU

KomneTteHuua NHAMKaTOP AOCTUXKEHUA KOMMNETEHLUU

ONK-1 CnocobeH pewaTb 3apauu npopeccuoHanbHoii | OMK-1.1 PewaeT 3apauM  npodeccuoHanbHom
AeATENbHOCTU, TPUMEHSI MeTOAbl MOAENUPOBAHUA, | AEATENbHOCTU, NMPUMEHSS MEeToAbl MOAENIMPOBaHUS
MaTeMaTMyeckKoro aHanusa, ecTecTBeHHOHayuHbie u | OMK-1.2 [lpuMeHsieT MeToAp MaTeMaTU4YECKOro
o6lLenHKeHepHbIe 3HaHUA aHanusa AnA peweHus 3ajay
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Komnerenmua OIIK-1 Crnocoben ucrions3oBate GpyHIaMEHTATBHbBIE 3AKOHBI IPUPOLL U OCHOBHbIE
3aKOHBI €CTECTBEHHOHAYYHBIX JHUCIHIUIMH B PO(ECCHOHANBLHOMN JeATENbHOCTH

Nuankaropnbi

OIIK-1.1 Cnocoben ucrons30BaTh (PYHIAMEHTATBHBIC 3aKOHBI TIPHPOJIBI TP PENICHHH 3a/1a4
OIIK-1.2 [IpumeHseT ecTeCTBEHHOHAYYHBIC 3HAHHA NP PELICHHH NPaKTHYECKUX 3a1a4
Komnerenuun OIIK-2 CnocobeH npuMeHSTE METO/IbI MATEMATHYECKOIO aHAIN3A, MOJAEITHPOBAHHUSI,
ONTHUMH3AIMH ¥ CTATHCTHKM ISl PEIIEHHA 3a/1a4, BOSHUKAIOMIMX B X0/l NPO(ECCHOHATLHOI
JeATENLHOCTH

Huaukaropsl

OI1K-2.1 TIpumMensaeT METO 16l MATEMATHYECKOTO H CTATHCTHYECKOT0 aHAIN3a IS PEIeH s 3aa4
OIIK-2.2 CriocobeH MpUMEeHATh METOIBI MOJIEIHPOBAHHS U OIITUMU3ALIHH IIPH PEIICHUU
pOQIeCCHOHANBHbBIX 3a,1a4

[IpuMeHEeHHE OCHOBHBIX MOHATHH, OMPEACICHHH U METOI0B MATEMaTHUECKOTO aHalu3a,
MO/IC/TMPOBAHUs, ONITHMH3AINH, (U3UKH I PEIICHHA 3a]1a4, BOSHHKAIOIINAX B X0/1¢
Ppo(eCCHOHAILHOM JIeATeTbHOCTH, MTPHBOIAIINX K BBITHCICHHIO KPATHBIX, KPHBOJHWHEHHBIX U
MOBEPXHOCTHBIX HHTETPAJIOB C HCIIO/Ib30BaHHEM (PYHIAMEHTAIBHBIX H €CTECTBEHHOHAYYHBIX
3HAHHH.

1. ﬂ.}"[H JaHHOTO MOBTOPHOI'0 HHTCrpajla HallucaThk YpaBHCHHA KPWUBBIX, OIpaHUYHBarOlIMX
obnacTu HHTCIPHPOBAaHHA, BEIYCPTHTL 3TH 0077aCTH ¥ IOMEHATE NOPAOOK HHTCTPHPOBAHH AL

4 x
J.dx J- f(x,y)dy.
1

1

X
2. PaccraBuTth Npeaciibl HHTEIPUPOBAHKHA B TOM H JPYTIOM IOPSIKE B JIBOMHOM HHTEIrpalie

J f(x,y)dxdy . ccnn D — tpeyronsink O (0, 0), A (2, 2), B (4, -2).
D

3.Beiunciuth JBOIHOI uHTerpa no obnactu D, orpanuueHHOI THHASMA:

II(x—y)dxdy, D:y=x, y=x3 (x=20).
D

4.TTepexo/1st K MOJSPHBIM KOOPAMHATAM BBIYUCIUTE MHTErpas 110 oonmactu D, orpannueHHoi

3a/IaHHBIMH JIHHHSMHU: IJ. xy’dxdy, D: x’+y’=y, x> +y°=2y.
D

5.Haiitu mnowas Gpurypsl, OrpaHMYEHHON JIMHUSMU: ()'(2 + y2 )2 = 2y3.

6.C moMoIIpIO TBOHHOTO HHTCIpaja BEIYUCINUTH 00BEM TEJIa, OrpaHUYCHHOTO MOBEPXHOCTAMH:

napabononn Z = x2 + y2 ,  TIMITHH]IP (y—1)2 + x? =1.

7. Jlnst nfaHHOTO MHTETpasia HamKcaTh ypaBHEHHUS TIOBEPXHOCTEH, OrpaHMYMBAIOIIMX 0071aCcTh
MHTErPHPOBAHHMA, n BBIUYCPTHTH 3Ty 00J1aCTh:
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2 1+V2x—x2 2+x
Idx I dy I f(x,y,z)dz.
0 1_Jox—x? X’=2x+y’-2y+1

8. Brrunciuts J.j (x—y—2)dV , ceencnuem k 0JHOKPATHOMY M IBOMHOMY HHTEIpAIaMm:
v
V:y+z=3, x=0, x=4, y=0, z=0.

9.Be4MCIUTE TPOHHON MHTErpall J.J]z dV | nepeiiis K MIMHAPUYECKUM KOOPIMHATAM:
\
V:x=20, y20, J\<2+y2 =1, z+x=1, z=0.

10.BeraucnuTe TpOHHONH HHTETpan IJJ. xyz dV |, nepeiifg k chepHuecKkuM KOOpAHHATAM:
\ 4

Vi16—x2—y* =z, x/\B32y20, z>/3(x* +y?).

11. BeluMcIuTh KPUBOJIMHENHBIN HHTErpal 1-ro poaa no somanoit ABC:
2
I(x +3)y°d{; A(—4,0), B(0,0), C(4,2).
12.BbIYuCIUTE KPUBOJMHEHHBIA HHTErpal 1-ro poja:

I\] x%+ yzdf; L - Bepxusis nonosuna kapauoussl P =a(l+cose).
L

N X 3 .

13. BoluMCIUTb KPHUBOJIMHEHHBIH HHTerpan BToporo poga | —dX + \/; dy 1o xpusoii
Y
L: y= x3 mexay Toukamun A(1,1) u B(2,8).

14.BbIuncIIUTh KPUBOJMHEHHBI HMHTErpanl BTOPOro poja J.ydx — xdy + (x2 —y2 )dz 1o

L
JIMHHH
L: x=acht, y=asht, z=6t, 0<t<1.
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12.[lpumeHeHUe OCHOBHbIX mnoHAmMuUl, onpedeneHull U Memodo8 MaAmMemMamu4ecKozo
aHaAU3a, MOOeaAupPOB8AHUA, ONMUMU3AUUU, U3UKU OAA peweHua 3a0a4, 803HUKAKWUX 8 xo0e
npogheccuoHansvHol OeamenbHOCMU, MAPUBOOAWUX K MPUMEHEHUIO [PUAOHEHUU KPAmMHbIX,
KpuBoauHeliHbIX U MOBEPXHOCMHbIX UHMe2pasnos8 C UCM0b308aHUEM (HYHOAMEHMAnbHbIX U
ecmecmeeHHOHAYYHbIX 3HAHUU.

KomneTteHuua NHAMKaTOp AOCTUXKEHUA KOMMETEHLUU

ONK-1 CnocobeH pewaTb 3apjauu npopeccuoHanbHoii | OMK-1.1 PewaeT 3apauM  npodeccuoHanbHom
AeATENbHOCTU, TNPUMEHSIS MeTOAbl MOAENUPOBAHUSA, | AEATENbHOCTU, NMPUMEHSA MeToAbl MOAENIMPOBaHMSA
MaTeMaTMyecKoro aHanusa, ecTecTBeHHOHayuHbie u | OMK-1.2 [lpuMeHsieT MeToApl MaTeMaTUUYECKOro
o6LenHKeHepHbIe 3HaHuA aHanu3a Ans peleHus 3ajau
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Komnerenmua OIIK-1 Crnocoben ucrions3oBate GpyHIaMEHTATBHbBIE 3AKOHBI IPUPOLL U OCHOBHbIE
3aKOHBI €CTECTBEHHOHAYYHBIX JHUCIHIUIMH B PO(ECCHOHANBLHOMN eATENbHOCTH

Nuankaropnbi

OIIK-1.1 Cnocoben ucrons30BaTh (PYHIAMEHTATBHBIC 3aKOHBI TIPHPOJIBI TPH PENICHHH 38144
OIIK-1.2 [IpumeHsAeT ecTeCTBEHHOHAYYHBIC 3HAHHUA NP PELICHHH NPaKTHYECKUX 3a1a4
Komunerenuun OIIK-2 CnocobeH npuMeHSTE METO/IbI MATEMATHYECKOIO aHAJIN3A, MOJIEITHPOBAHHUSI,
ONTHUMH3AIMH ¥ CTATHCTHKY ISl PEIIEHHA 3a/1a4, BOSHUKAIONIMX B X0/l TPO(ECCHOHATLHOI
JeATENLHOCTH

Huaukaropsl

OI1K-2.1 TlpumMensaeT METO 16l MATEMATHYECKOT0 H CTATHCTHYECKOT0 aHAIN3a IS PEIeH s 3a1a4
OIIK-2.2 CriocobeH MpUMEeHATh METOIBI MOJIEIHPOBAHHS U OIITUMU3ALIHH IIPH PEIICHUU
pOQIeCCHOHAIBHbBIX 3a,1a4

l_lpHMCHCHHC OCHOBHBIX HOHHTHﬁ, OITpCHCI[CHHﬁ H MCTOO0B MaTCMaTHYCCKOI'O aHaJlIH3a,
MOJICIIHPOBaHHs, OIITHMH3al[HH, d)IfIBHKH IJIs pelICHUA 3a1a4d, BOSHHKaKIIHX B X0IC
HpO(l)eCCHOH&JII:HOI:I ACATCIBHOCTH, IIPHUBOIANHX K IPHMEHCHHTO HpHHO)KeHHI:I KpaTHBIX,
KpHBOHHHeI:IHbIX H MMOBEPXHOCTHLIX HHTCI'PAJIOB C HCIIOJIB30BaHHEM q_)yHﬂElMeHTaﬂbelX H
CCTECTBCHHOHAaYYHBIX 3HAHHH.

1. Beruuciuts Maccy mactuabl D ¢ MOBEpXHOCTHOM IUIOTHOCTBIO

Y(x,y)=e*™?, D:0<x<1,0<y<l1.

2. Haiitu ninomans Gurypel, OrpaHHYeHHON JIMHUSIMHU: (X2 + y2)2 = 2y3 .

3. HaiiTm xoopauHATHI 1IEHTpa TSAXKECTH OJHOPOJHON TUIOCKOH (DUTYpbl, OrpaHUYEHHON
JIMHHAMU:
y=sinx, y=0, 0<x<m.
4. C npoMombio [BOMHOIO MHTErpaja BBIYMCIUTE OO0BEM Tejla, OrpaHHUYEHHOI'O
MTOBEPXHOCTSIMH:

napabonoun Z = x2 + y2 ,  OHITHHIP (y—1)2 + x2 =1.

5. TlpuioskeHus TpoWHOTO HHTerpajiia B reomerpuu. HaiiTh oOBEM Tesa, OrpaHHYEHHOIO
3aJJaHHBIMH

TIOBEPXHOCTSIMH: Z=x2+y2, X+y='~/a, x20, y20, z=0.

6. Haiitu paGory, npoussoanmyto cuiioit F = (ZB, X, yz) BJIOJIb Iy TH
L:x=t3, y=t?, z=t, 0<t<1.
7. C nomombto hpopmyiiel ["aycca-OcTporpaackoro BEIYUCINATL TOBEPXHOCTHBIA HHTErPal

BTOPOTO PoOIa ﬂ x’dydz + y’dxdz + z*dxdy 1o ereuneii cropoHe 3aMKHYTOI
S22, 2
nosepxuocte G: X" +y +z° =1.

8. BBIYMCIUTE KPUBOJIMHEHHBIA HHTErpall mxd’x +(x+y)dy+(x+ y+2z)dz no

- L -
koutypy L: X =asint, y =acost, z=a(sint+cost), 0<t < 27w, npumensis
hopmyny Crokca.
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13.llpumeHeHUe OCHOBHbIX MoHAMuUl, onpedeneHull U Memodo8 MaAMeMamu4ecKozo
aHaau3a, MooenuposaHus, onMuMU3auuUU, (U3UKU 014 peweHUA 3a0a4, B803HUKAOWUX 8 xode
npogheccuoHanbHol OeamenbHocMU, MNPUBOOAUWUX K UCMOMAb308AHUIO psados, UX CYMM U
cxodumocmeli

KomneTteHuua NHAMKaTOp AOCTUXKEHUA KOMMETEHLUU

ONK-1 CnocobeH pewaTb 3apauu npopeccuoHanbHoii | OMK-1.1 PewaeT 3apauM  npodeccuoHanbHon
AeATENbHOCTU, TPUMEHSIS MeTOAbl MOAENUPOBAHUA, | AEATENbHOCTU, NMPUMEHSS MeToAbl MOAENIMPOBaHMS
MaTeMaTMyeckKoro aHanusa, ecTecTBeHHOHayuHbie u | OMK-1.2 [lpuMeHsieT MeToApl MaTeMaTU4YECKOro
o6WenHKeHepHbIE 3HaHUA aHanusa AnA peweHus 3ajay
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Kommnerenuusi OIIK-1 Criocoben ucnonb30BaTh (pyHIAMEHTAIBHbIE 3aKOHbBI TIPHPO,IbI H OCHOBHBIE
3aKOHBI CCTCCTBCHHOHAYYHBIX TUCIUTIHH B PO ecCHOHATBHON ACATCIBHOCTH

Huaukaropsl

OIIK-1.1 Cnoco0eH HCmonb30BaTh (PYHIAMEHTANIBHEIE 3aKOHBI IPAPO/IBI IPH PEIISHHH 33144
OIIK-1.2 IlpumeHsieT ecTeCTBEHHOHAYYHBIE 3HAHUSA MPHU PEIIEHHH [IPAKTHYECKHX 3a1a4
Kommnerenuusi OIK-2 CriocofeH nmpuMEHSTh METO/IbI MATEMATHYCCKOTO AHATM3a, MOJICIIMPOBAHMS,
ONITHMH3AIMHN U CTATUCTHKH JUTS PELICHUS 3a1a%, BO3HUKAIOIIMX B X0 MPO(ecCHOHATEHOH
JOeATENbHOCTH

Hnaukaropsi

OIIK-2.1 IlpumensieT MeTO/Ibl MATEMAaTHYECKOTO H CTATUCTHYECKOTO aHAIu3a /U1 pellenns 3a1ad
OI1K-2.2 CriocobeH NpUMEHsITh METOJIbI MOJICTHPOBAHHS H ONTUMHU3AITHH TIPH PEIICHUH
npo(hecCHOHANIBHBIX 3a1a4

IIppMeHEeHHE OCHOBHBIX NMOHATHMH, OTIPEICICHUH H METOZ0B MaTEMaTHIECKOI0 aHajln3a,
MOJEITUPOBAHHS, OTITUMH3AIHH, (PU3UKHU IS PEIIeHus 3a/1a4, BO3HUKAIOIIHX B X0/Ie
npo(eCCHOHAILHOM JeATEILHOCTH, IPHBOASILNX K HUCIIOIL30BAHUIO PIIOB, HX CYMM H
CXOJTAMOCTEH

1. Hccaenosate pAmnbl, TPHMEHAA HEOOXOAUMBIH NPH3HAK CXOAHUMOCTH:

i n+2 i n+3Y"
= nt5’ & (n+2

2. HccnenosaThb psibl HA CXOAMMOCTD, IPUMEHAA Npu3Hak Jlanambepa:

%) ()

n=1
3. Hcenenosath paabl Ha CXOAUMOCTD, IPUMEHss pu3Hak Koiin:
n n
$ (2n2+1)" §{2+ 1 )
~ 5n2+2) 0 & 710
4, Hccnenopars psiibl, MPHMEHsISE HHTEIPAIbHBIA MTPHU3HAK CXOJIUMOCTH:
o0 o0
1
10’
n=1 n g
5. HCCJ]E,[LOBaTb CXO,ZIHMOCTI: PSI0B:
Z n’ i on '’ Z ]1 Zlg i(n_?')n; > 2;_1'
&= n! n n(n) n’ & &~ 2n
6. HCCJ]&,[LOBaTb CXO,IIHMOCTI: PAIOB, IPUMEHAA O,HHH u3 anSHaKOB CpaBHEHHS:
& i = sin’n_ i Z n’+3n f n‘+1
H a9 9 E —5 .
= 1+3" 3n-4° e~ n? ot ln(n+1) = 4+n &= n
7. Hccnenosars psajel Ha CXOJZ[HMOCTB'
S OO S sl 3 e IS 3 CU
n n— n
—t; sm— tg
r 2 ,
n=0 2n+1 n=1 n=1 ln(n+1) 1+n n=1
8. Haiitu unrepsan CXO,E[HMOCTH " nccnegoaaﬂ, HOBC}JEHHE psiaa Ha KOHLAX MHTEpBaa:
i (x+5)"’ Z (x 1)" Z ( 1)" Z (x+l)" = XZ"‘
n=0 ’\12n+3‘2n n=0 n=0 n=0 n=1 3"2
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14.MpumeHeHUe OCHOBHbIX noHAMUU,

onpedeneHuli U mMemodo8 Mamemamu4yeckKoeo
aHaau3a, MooenuposaHus, onMuMU3auuUU, (U3UKU 014 peweHUA 3a0a4, B803HUKAOWUX 8 xode
npogheccuoHanbHol desamesnbHOCMU, npusodauwux K UCnosb308aHUIO npunoxceHul
GYHKUUOHAMbHbIX pA008 U hyHOAMEeHMAsbHbIX U eCMecmB8eHHOHAYYHbIX 3HAHUU

KomneteHuua

NHAMKaTOp AOCTUXKEHUA KOMMETEHLUU

ONK-1 CnocobeH pewaTb 3ajauM npopecCUOHanNbHON
AeATEeNbHOCTU, MpPUMEHSS MeTOAbl MOAENUpPOBaHus,

ONK-1.1 Pewaet 3ajzauM  npodecCUOHANbHOM
AeATENbHOCTU, NPUMEHSAS MeTOoAbl MOAEeNUpOBaHMUSA

MaTeMaTMyeCcKoro aHanu3a, eCcTeCTBEHHOHayuHble U
oblenHKeHepHble 3HaHUS

ONK-1.2 T[pumeHseT MeToAb MaTeMaTUyeCKOro
aHanu3a Ana peweHus 3ajauv
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Kommnerenunsa OITK-1 CriocobGen ucnosb3oBats GpyHaaMeHTANbHbBIE 3aKOHBI IPUPO/IbI B OCHOBHBIE
3aKOHBI €CTECTBEHHOHAYYHBIX JAMCIMIUIMH B MIPO(ECCHOHANIBHOMH JAEATENBHOCTH

Nuaukaropsl

OIIK-1.1 Cnocoben uenons30BaTh (PyHIAMEHTATBHEBIE 3aKOHBI IPUPO/ILI IPH PELICHHH 33/1a4
OI1K-1.2 TlpumeHsieT ecTeCTBEHHOHAYYHBIC 3HAHUS MTPH PEIICHUH MPaKTHYECKUX 3a1a4
Kommnerenuuss OITK-2 CrnocobGeH npUMeHSITH METO/Ibl MATEMATHUYECKOT0 aHAIIN3a, MOJICIIMPOBAHUS,
ONITUMM3AINH ¥ CTATHCTHUKH JJIS PEIICHUS 3314, BOSHHKAIOIINX B X0 MPO(MECCHOHATBHOM
JeATEINbHOCTH

Nuaunkatopsl

OI1K-2.1 TIpumeHsieT METO bl MATEMAaTHYECKOTO H CTATHCTUYECKOTO aHaIu3a U PENIeHHs 3a1ad
OI1K-2.2 CniocoGeH MpUMEHSTE METO/Ibl MOJICJIMPOBAHHS U ONTUMH3AIUH [IPH PEIICHUN
npodeccuoHaNBHBIX 3a/1a4

anMCHCHHC OCHOBHBIX MOHSTHH, OITpCHCJ'[CHHﬁ H METOJ0B MATEMAaTHYCCKOT O aHaJIu3a,
MOIC/IHPOBAaHU, OIITHMH3AIIHH, d}I/ISHKH IJIs1 peICHMA 3al1a4d, BOSHHKaIHX B X0
HpO(ileCCI/IOH&JIbHOI;:I ACATCIIBHOCTH, IIPUBOISAIIHX K HCITOJIB30BaHHIO HpHHO}KEHHﬁ
beHKLlHOHaHbeIX PAO0B U QJYHﬂaMeHTaﬂbeIX H €CTCCTBCHHOHAY4YHbIX 3HAHHUM

1. Paznoxuth GpyHkumu B psj Teinopa, HCIONB3Ys CTaHJAPTHBIC PA3JIOKECHUS:

—qi — 1 — 2 — p3x-1
y,=sin3x; y, R —— y,=(1+cosx)*; y,=e>*".
2. Oyukumio Y = X +7 pasnoxuts B pan Oypee B unreppaie [0 2].
3. [epuomuueckyro Gynxuuio y =2X+3, onpenenennyro na [0; 1], pasnoxuts B psn
®ypwe aBakabl: noonpeaenus eé na unrepsane [-1; 0] :

a) YETHBIM;
0) HedeTHBIM 00pa3oM.

4, Bblumcnutb anﬁﬂHH{éHHOE 3Ha4YeHWe BeNUUYKMHbI C TOYHOCTbLIO A0 E&:

a=i €=0,0001.

J102°

5. BblumcanTb nHTErpan ¢ TouHocTbio go 0,001:

0,1
J = I e dx.
0

6. Haintu B BUAe psaga peweHue 3agadyun Kowu. Onpeaennts 061acTb CXOAMMOCTHU
NONYYEHHOro pAAaa:

Yy +2xy==2x>, y(0)=2.

7. Haintn B BMAe pAaga peweHue 3agayuum Kowu. Beinncatb He meHee NATU NepBbiX
OT/IMYHbIX OT HYNA YNEHOB 3TONo pAada:

y'=2xy+x, y(0)=0.
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15.llpumeHeHUe OCHOBHbIX noHAMUU,

KOMI1/1EKCHbIX MNepemMeHHbIX

onpedeneHuli U mMemodo8 Mamemamu4yeckKoeo
aHaau3a, MooenuposaHus, onMuMU3auuUU, (U3UKU 014 peweHUA 3a0a4, B803HUKAOWUX 8 xode
npogheccuoHanbHol deamesnbHOCMU, NPUBOOAUWUX K UCMOMAb308AHUKD Memodo8 meopuu (yHKYul

KomneteHuua

NHAMKaTOp AOCTUXKEHUA KOMMETEHLUU

ONK-1 CnocobeH pewaTb 3ajauM npopecCUOHanNbHON
AeATEeNbHOCTU, MpPUMEHSS MeTOAbl MOAENUpPOBaHus,

ONK-1.1 Pewaet 3ajzauM  npodecCUOHANbHOM
AeATENbHOCTU, NPUMEHSAS MeTOoAbl MOAEeNUpOBaHMUSA

MaTeMaTMyeCcKoro aHanu3a, eCcTeCTBEHHOHayuHble U
oblenHKeHepHble 3HaHUS

ONK-1.2 T[pumeHseT MeToAb MaTeMaTUyeCKOro
aHanu3a Ana peweHus 3ajauv
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Komnerenmua OIIK-1 Crnocoben ucrions3oBate GpyHIaMEHTATBHbBIE 3AKOHBI IPUPOLL U OCHOBHbIE
3aKOHBI €CTECTBEHHOHAYYHBIX JHUCIHIUIMH B IPO(ECCHOHANBLHOMN JeATENbHOCTH

Nuankaropnbi

OIIK-1.1 Cnocoben ucrons30BaTh (PYHIAMEHTATBHBIC 3aKOHBI TIPHPOJIBI TP PENICHHH 3a/1a4
OIIK-1.2 [IpumeHseT ecTeCTBEHHOHAYYHBIC 3HAHHA NP PELICHHH NPaKTHYECKUX 3a1a4
Komnerenuun OIIK-2 CnocobeH npuMeHSTE METO/IbI MATEMATHYECKOIO aHAIN3A, MOJAEITHPOBAHHUSI,
ONTHUMH3AIMH ¥ CTATHCTHKM ISl PEIIEHHA 3a/1a4, BOSHUKAIOMIMX B X0/l NPO(ECCHOHATLHOI
JeATENLHOCTH

Nupnkaropsl

OI1K-2.1 TIpumMensaeT METO 16l MATEMATHYECKOTO H CTATHCTHYECKOT0 aHAIN3a IS PEIeH s 3aa4
OIIK-2.2 CriocobeH MpUMEeHATh METOIBI MOJIEIHPOBAHHS U OIITUMU3ALIHH IIPH PEIICHUU
pOQIeCCHOHANBHbBIX 3a,1a4

anMCHCHHC OCHOBHBIX HOHHTHﬁ, OITpC,E[CI[CHHﬁ H MCTOO0B MaTCMaTHYCCKOI'O aHaJlIH3a,
MOJICIIHPOBaHHs, OIITHMH3AIHH, d)HBHKH IJIs peleHuA 3a1a4d, BOSHHKAIOIIHX B X04€
HpOd)eCCHOH&J'II:HOI:I ACATCIBbHOCTH, IIPHUBOIANHX K HCITOJB30BAHHIO METOJIOB TCOPHH (byHKI_[Hﬁ
KOMIIIEKCHBIX TMEPEMECHHBIX

1. Pemmire kBagpatHoe ypaBHenue. [Iposepere TeopeMy Buera.
a) x> —4x+5=0; 6) x*—(3+4i)x—1+5i =0
2. Pemmte cuctemy ypasaenuit metogom Kpamepa
(1+i)x+(2+i)y=3+6i
(3—2i)x+(1+3i)y =4+8i
3. BOCCTaHOBHMTH aHAJTMTHYCCKYIO PYHKIMIO [ (z)z U+iv 10 CICAYIOIIUM JaHHBIM
u=x>-3xy, f(0)=1
4. BBIHUCITHTB 3HAUCHUC TIPOM3BOIHO GyHKmn w = (iz + 2)3 B YKa3aHHOH TOYKE Z, =1—1
2z+1
2’ +z2-2
6. UccnenoBarb ocobblie TOUKH (GYHKITMH U HAHTH B HUX BHIYETDI;

f(z)=

5. Pa3n0xuTh B CTCNICHHON Pl QYHKINIO f(z)z B YKa3aHHOM KOJIblIC 1< ‘z‘ <2

e
1+ 72

dz
7. BeIYnCINTE HHTErpar: ff

o-1i=2 (7 —1)°(2* +1)°

8. Beruncinth HeCOOCTBEHHBIH HHTETPAI, HCTIONIb3YysA BBIYCTHI:
T cosx
j dx.

x% —6x+10

—a0

9.Haiitn ananuTHyYecKyo (DYHKIHIO f(@)=u+iv MO CIACAYIOIIUM TaHHBIM: u=2e" cosy ,
fO)=2
) 1
10. Paznoxuth pyukiuio B psaj Jlopana: pEa ‘z‘ >1

16.MlpumeHeHuUe OCHOBHbIX MoHAMUU, onpedeneHuli U Memooo8 MamMemMamu4yecKoz2o
aHAU3a, MOOenUPOBAHUS, ONMUMU3AYUU, U3UKU 08 peweHus 3a0a4, 803HUKAOWUX 8 Xo0e
npogeccuoHasnbHoU deamenbHOCMU, NPUBOOAUWUX K UCM0Ab308AHUKO Meopuu gepoamHocmeli u
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cmamucmuku npu adasuse 3KcriepumeHmarsibHuix OaHHbIX

KomneteHuua

NHAMKaTOp AOCTUXKEHUA KOMMNETEHLUU

ONK-1 CnocobeH pewaTb 3ajauv npodecCUMOHanbHO
AeATENbHOCTU, TMPUMEHSI MeTOAbl MOAENMPOBAHUSA,
MaTeMaTUYeCKOro aHanm3a, eCTeCTBEHHOHayuHble U
obleunHKeHepHble 3HaHUSA

ONK-1.1 PewaeT 3ajauu npoheCcCUOHANbHOM
AeATENbHOCTU, NPUMEHSAS MeTOAbl MOAEeNUpOBaHMUSA

ONK-1.2 [pumeHseT MeToAb MaTeMaTUYeCKOro
aHanu3a Ana peweHus 3ajauv
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Komnerenunsi OIIK-1 Crniocoden mcionb3oBaTh (pyHIaMEHTAIbHbIE 3aKOHbBI TIPHPOJIbI H OCHOBHBIE
3aKOHBI CCTCCTBCHHOHAYYHBIX JHCIMIUTMH B NPO(CCCHOHATBHON ACATCIBHOCTH

Huaukaropsl

OIIK-1.1 Crnocofen uenonp30BaTh PyHAAMEHTATBHBIC 3aKOHBI TPUPOJIBI TIPH PELICHHH 337139
OIIK-1.2 IlpumeHseT ecTeCTBEHHOHAYYHBIE 3HAHUSA MPU PEIIEHHH NIPAKTHYECKHX 3a1a4
Komnerenuusi OIK-2 CriocoOeH npuMeHsTh METOJIbI MATEMATHYECKOTO aHATN3a, MO/ICIIMPOBAHMS,
ONTHMM3ALMHK H CTATHCTHKH JUIS PEIICHHA 3a/1a4, BO3HUKAIONIMX B X0/ MPO(ECCHOHATBHOM
JeATEIbHOCTH

Hunaukaropsl

OIIK-2.1 TIpuMeHseT MeTOABl MATeMAaTHIECKOTO 1 CTATUCTHYECKOTO aHAIM3a /U1 PEIIeHHs 33134
OI1K-2.2 CriocobeH NpUMEHSTh METOJTbl MOJIETMPOBAHUSA H ONTUMHU3AITHH TIPH PEIICHUH
npoeCCHOHANBHBIX 3a1aY

Hpumeueuue OCHOBHBbIX 110115[1'1(1[2, 011peueue1mﬁ H METO10B MaTEMATHYCCKOI'O aHaJIH3a,
MOJCIIHPOBAHUA, OIITHMHU3ALIUH, (I)HSHKH JUIA pelIeHUs 3ada4, BO3SHHUKAIOLHX B XO/1€
IIPO(DGCCHOJIEUI]:IIOI‘& ACATCIbHOCTH, IPUBOIANIHX K HCIIOJIb30BaAHHIO TCOPHH Bepom'uocreﬁ H
CTATHUCTUKH IPH aHAJTINU3EC IKCIICPUMCHTAJIbHBIX JTaHHBIX

1. CeIpb€, nocTynaromiee Ha 3aBoJl U3 OJIMKANIIEro Kapbepa, COJSPKUT JIBa MOJIC3HBIX
KomroHeHTa — MuHepall A u b. [Ipu 3TOM B mapTHsX CHIPBS C MOBBIIICHHBIM
coaepxxanueM A o6bvHO o6HapykuBaeTcs 1 6osee BrIcOKOe coacpikanue b, Tak uto
UMEHOTCH OCHOBaHMA OKHIATh, YTO 3TH BEJIMYUHBI HAXOIAATCH B CBA3H APYI C IPpYIroM.

IpoBenure ananu3 10 npob chipes, IOCTYIMMBIIETO B PA3HOE BPEMS U3 PA3HBIX MECT Kapbepa, U

HalauTe KOAOOHULHEHT KOPPEIALHH.

Homep |1 2 3 4 5 6 7 8 9 10
obpasna

A 67 54 36 27 42 63 57 39 46 23
b 47 24 17 19 39 48 32 13 33 16

2. TlpousBomuTcs u3Mepenue 0e3 cucreMaTHYeckiX omMOoK quamerpa Bana. Ciydaiinas
omrOKa H3MepeHus X MOIIHHACTCA HOPMATbHOMY 3aKOHY PACTIPEICIICHHS CO CPEIHIM
KBaZ[paTHYECKUM OTKJIOHeHHeM 20MM. HaiiTi BEpOsSTHOCTH TOTO, 4YTO U3MEpeHHe Oyaer
IIPOU3BEIECHO C OMUOKOM, 110 aOCOIIOTHON BENTMYMHE HE MPEBOCXOIAIICH 35 MM.

3. [lpumeHsst METOJ HAMMEHBIIMX KBAJIPATOB, HAWTH IMITUPHUYECKYIO 3aBUCUMOCTD
COCTaBJIAIOIICH CUIThI pe3anHbs Pz npu HapyKHOM TOYEHHH OT TITyOMHBI pe3aHbs t.
OO0pabarbiBaeMblii MaTepHall — KOHCTPYKIIMOHHAS YTIIIEPOAHCTAs CTallb, HHCTPYMEHT —
pe3er mpoxoaHoit ¢ riactuHKoi TRepaoro cruiasa T15K6. [Togaua uncrpymenta S=0.5
MM/00; ckopocTb pe3anba 130 M/MuH. CxeMa 00pabOTKH NpHBeaeHa Ha PHCYHKE.
DKcriepuMeHTaIbHBIE IAHHbIE B TaOJIHIIe.

tmm | 0,5 1 1,5 2 2,5 3 3,5 4 4,5 5

Pz,H | 2281 | 5242 | 6186 [9745 | 8015 | 14650 | 12180 | 18650 | 18750 | 22810
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4. Tlyctb nByMepHas cinydaiiHas BennyuHa (X,Y)— reHepanbHas COBOKYITHOCTE, I'/ie X— Bec
(B kutorpamMax), a ¥ — pocT (B caHTUMETpax) Cly4aitHo B3sTOTO YeloBeKka. B kadecTe

UCXOJIHBIX JJAHHBIX CTYJIEHTY Tpejiaraercs Bblﬁopxa{x,-, y,-), i=1,2,...n o0bEMOM N =

50 u3 renepansHoi coBokymHocTH (X,Y).

Jns cratucTrueckoit 00pabOTKH ITHX JaHHBIX B KOHTPOIBHOH pabore Tpedyercs
BBIINOJIHUTE CIIEIYIOLIEE 3a/JaHue:

1. JIns Besmuuun XuY coCTaBUTHL TPYNNUPOBAHHLIE psiibl. [lOCTPOUTE MOJTUTOHBI,

THCTOI'PAMMBI OTHOCHTEIIbHBIX 4aCTOT.

2. BpIYHCIUTh TOYEUHbIE OL[EHKH: BEIOOPOUHBIE CpeIHUe X U y ; HeCMelIEHHBIe

BbI60p0‘-leIe CpeIHHC KBapaTHYHBIC OTKIIOHCHHA Sx H Sy.

3. IIpoBepHUTH I'MITOTE3bI 0 HOPMAIBHOM 3aKOHE pacrpee/ieHus CIIyIaiHbIX BeTHIHH XuY
TIPM YPOBHE 3HAYUMOCTH

a=0,05.

4, Haiitu noBeputensHbie uHTEepBansl aua M(X), M(Y), D(X), D(Y) ¢ noBepuTeIbHOMN

BepoATHOCTBIO ¥ = 0,95.

5. CocTaBuTh KOPPEIALUMOHHYIO Ta0nuiy. Beraucants BEIOOPOUHBIN KOI(DPHULIIHEHT
KOPPENSILHHU g,

6. HaiiTu BIOOpOUHBIC ypaBHCHUSA NPAMBIX JIMHUAN perpeccud YHa X u X Ha Y. [loctpouts

rpadMKu 3TUX NPSMBIX HA OJTHOM PHUCYHKE C HAOMI01aeMbIMU TOUKaMH (X;,Vi),i = 1, ..., N.
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X Yi Xi Yi Xj

i Xi Vi Xi Yi

66,6 166 83,4 178 78,7
92,0 194 81,9 190 76,5
77,0 181 54,0 157 75,5
88,7 190 88,5 193 69,6
78,0 175 83,2 196 70,8
82,0 175 79,1 173 76,2
56,6 158 56,6 158 86,5
70,6 178 83,3 180 73,3
71,6 165 70,6 178 56,6

E

86,5 191 80,3 172 77,8

2

190 | 887 190 67,3 162
174 68,2 167 | 826 193
177 | 54,0 157 | 67,3 162
168 | 834 178 76,0 179
164 64,0 173 75,9 182
170 | 87,9 185 77,3 174
179 77,6 174 88,7 190
160 70,8 164 76,2 170
158 72,1 171 82,0 175

3 b

180 76,6 178 71,6 174

3 b

17.llpumeHeHUe OCHOBHbIX MOHAMUL,

onpedeneHuli u memodo8 MamemMamu4ecKozo
aHAU3d, MOOenuposaHus, onMmMuMu3auyuu, (U3UKU 018 peweHus 3a0a4, B803HUKAOWUX 8 xooe
npogeccuoHanbHoU deamesnibHOCMU, MPUBOOAWUX K UCI016308AHUK Memo008 suHeliHol anzebpol

KomneteHuusa

UHAMKATOP AOCTUKEHUA KOMNETEHLUN

ONMK-1 CnocobeH pewaTb 3ajauM NpoheCcCUOHaAnNbHON
AeATenbHOCTU, MpPUMEHSS MeTOAbl MOAenuUpoBaHus,
MaTeMaTUYeCKOro aHanusa, ecTeCTBEHHOHayu4Hble U
oblenHKeHepHble 3HaHUA

ONK-1.1 PewaeT 3agauM  npodeCcCHOHaNbHOM
AeATenbHOCTU, MPUMEHSA MeTOoAbl MOAEenUpoBaHUs

ONK-1.2 T[pumeHseT MeToAb MaTeMaTU4YeCKOro
aHanu3a Ana peweHus 3ajay
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Komnerenmua OIIK-1 Crnocoben ucrions3oBath GyHAaMEHTATBHbBIE 3AKOHBI IPUPOILL U OCHOBHbBIE
3aKOHBI €CTECTBEHHOHAYYHBIX TUCIHIUIMH B IPO(PECCHOHANBHOMI JeATEIbHOCTH

Uuankaropsl

OIIK-1.1 Cnocoben ucrnonb3oBath GPyHIAMEHTATBHLIEC 3aKOHB! TIPHPOIBI MTPH PENICHHH 3a1a4
OIIK-1.2 [IpumeHsAeT ecTeCTBEHHOHAYYHBIC 3HAHHA NP PELICHHH NPaKTHYECKUX 3a1a4
Komnerenuun OIIK-2 CnocobeH npuMeHSTE METO/IbI MATEMATHYECKOIO aHAIN3A, MOAEITHPOBAHHUS,
ONTHMH3AIMK W CTATHCTHKHM JUTS PENISHUS 3a/1a4, BO3HHUKAIOIINX B X0/ TPO(eccHoHamTbHON
JIeATEIBHOCTH

Huaukaropsl

OIIK-2.1 TIpumcHACT METOABI MATEMATHICCKOTO M CTATUCTHYCCKOTO aHAIM3a JUIA PCIICHUA 3aaa4
OIIK-2.2 CriocobeH MpUMeHATh METOIBI MOJIEITHPOBAHHS U OIITUMU3ALIHH [IPH PEIICHUU
pOQIeCCHOHANBHbBIX 3a,1a4

1. Pemmts 3aauy, NpUMEHSA COOTBETCTBYIONIMH MaTeMaTHUECKHI annapaT METOJOB H
AJITOPUTMOB JIMHEHHOH anredphi:
[TpepnpusTie NPOM3BOANT AeTanu TpEX BUIOB - A, B, C M HCOOJIB3YET IS 3TOIO ChIphE TPEX
tunoe - E, F, S. Hopmsl 3atpatsl chiphst Ha OJHY AeTallb M 00BEM pacxoya ChIpbsi 32 OJUH JIeHb
3a/1aHbl B TAOMHIIE

Hopwma pacxona Bunpl cepbs

Ka)K/J0r0 U3 HUX Ha

MPOHU3BOJACTBO E F S
CAMHMLIBI, YCII.CJ1

A 6 4 3

B 4 3 1

il 5 2 3
Pacxoubl ceipbs Ha 2500 1700 1200
O/IMH [€Hb, YCII. €1.

[TpumMeHsIst METO B MOJICITMPOBAHUS M ONTHMH3AIMH, COCTAaBHUTh MATEMATHUYECKYH MOJe]b JUTsi
HaXOKIACHAS KEIHEBHOTO BHIMYCKA KOJHYECTBA KAXKIOTO BHJIA ICTANCH.

Haiitu exxenneBHbli 00bEM Bhimlycka Jietaneit A, B, 1.

CTOMMOCTE €TUHHIIBI CHIPBS KAXKI0TO THITA 3a/1aHa MaTpuliei - ctpokoi JI= (25 15 10).

Haiitu cTOMMOCTB CHIPBA Ha NPOM3BOACTBO Beex Aeraneit Buaa A (B pyoisx).

18.llpumeHeHUe OCHOBHbIX noHAMuUl, onpedeneHuli U Memooo8 MamemMamu4ecKozo
aHaAuU3da, MooenuposaHus, onMmMuMuU3auyuu, (U3UKU 018 peweHUs 3a0a4, B803HUKAOWUX 8 xole
npogeccuoHanbHol deamesnbHOCMU, MPUBOOAWUX K UCM0/16308AHUKO MemMOo008 uHelHol anzebpol

KomneTteHuusa NHAMKaTOp AOCTUXKEHUA KOMMETEeHLUU

ONMK-1 CnocobeH pewaTb 3ajauM npopeccuoHanbHoi | OMK-1.1 Pewaetr 3apauun  nNpofecCMoHanbHOW
AeATEeNbHOCTU, TNPUMEHAS MeTOAbl MOAENUPOBAHUA, | AEATENbHOCTU, NMPUMEHSS MeToAbl MOAeNIMPOBaHus

MaTeMaTM4YeCKOro aHanusa, ecTecTBeHHOHayuHbie M | OMK-1.2 [lpuMeHsieT MeTOAb MaTeMaTU4YeCKOro
o6lenHKeHepHble 3HaHUs aHanusa Ans peuweHus 3ajay
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Komnerenmua OIIK-1 Crnocoben ucrions3oBath GyHAaMEHTATBHbBIE 3AKOHBI IPUPOILL U OCHOBHbBIE
3aKOHBI €CTECTBEHHOHAYYHBIX TUCIHIUIMH B IPO(PECCHOHANBHOMI JeATEIbHOCTH

Uuankaropsl

OIIK-1.1 Cnocoben ucrnonb3oBath GPyHIAMEHTATBHLIEC 3aKOHB! TIPHPOIBI MTPH PENICHHH 3a1a4
OIIK-1.2 [IpumeHsAeT ecTeCTBEHHOHAYYHBIC 3HAHHA NP PELICHHH NPaKTHYECKUX 3a1a4
Komnerenuun OIIK-2 CnocobeH npuMeHSTE METO/IbI MATEMATHYECKOIO aHAIN3A, MOAEITHPOBAHHUS,
ONTHMH3AIMK W CTATHCTHKHM JUTS PENISHUS 3a/1a4, BO3HHUKAIOIINX B X0/ TPO(eccHoHamTbHON
JIeATEIBHOCTH

Huaukaropsl

OI1K-2.1 TlpumMensaeT METO 16l MATEMATHYECKOT0 H CTATHCTHYECKOT0 aHAIN3a IS PEIeH s 3aa4
OIIK-2.2 CriocobeH MpUMeHATh METOIBI MOJIEITHPOBAHHS U OIITUMU3ALIHH [IPH PEIICHUU
pOQIeCCHOHANBHbBIX 3a,1a4

1. Bpiuucauts ONIPEACITUTEIIHN IIPUBCACHHUEM UX MCTOI0M Faycca K TPEYIrOJIbHOMY BUY

0.1 2 3 4

all 2 3 192 0 4

1 4 4

3 12 15 -1 0 3 4
-1 -2 -3 0

2. Hcnonab3ys METO/bI BBIYUCICHHUS OINPEACIUTENICH, PpEUIUTh CHCTEMY JIMHEHHBIX
ypaBHeHHi 1o npasmiy Kpamepa

3x1+x2+2x3=1
le +2x2—BX3 :9
Xy — Xy +x3=2

19.MlpumeHeHue OCHOBHbIX MnoHAMUU, onpedeneHuli u memodo8 MamMeMamMu4YecKo20
aHanu3a, MoOenuUPO8AHUA, ONMUMU3AYUU, (uU3UKU 07 peweHua 3a0a4, 803HUKAWUX 8 Xole
npogheccuoHanbHol desmenbHOCMU, MPUBOOAUUX K UCM01b308AHUK Memo0os auHeliHol anzebpoi

KomneTteHuusa NHAMKaTOP AOCTUXKEHUA KOMMNETEHLUU

ONK-1 CnocobeH pewaTb 3ajauu npodeccuoHanbHoii | ONK-1.1 PewaeT 3ajauM  npoheccHoHanbHOM
AeATENbHOCTU, TPUMEHSI MeTOAbl MOAENUPOBAHUSA, | AEATENbHOCTU, NMPUMEHSS METOAbl MOJENTMPOBaHUS
MaTeMaTMyeckKoro aHanusa, ecTecTBeHHOHayuHbie u | OlK-1.2 [lpuMeHsieT MeToApl MaTeMaTUUYECKOro
ob6lenHKeHepHble 3HaHuA aHanusa AnA pelieHus 3ajay
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Komnerenmua OIIK-1 Crnocoben ucrions3oBath GyHAaMEHTATBHbBIE 3AKOHBI IPUPOILL U OCHOBHbBIE
3aKOHBI €CTECTBEHHOHAYYHBIX TUCIHIUIMH B IPO(PECCHOHANBHOMI JeATEIbHOCTH

Uuankaropsl

OIIK-1.1 Cnocoben ucrnonb3oBath GPyHIAMEHTATBHLIEC 3aKOHB! TIPHPOIBI MTPH PENICHHH 3a1a4
OIIK-1.2 [IpumeHsAeT ecTeCTBEHHOHAYYHBIC 3HAHHA NP PELICHHH NPaKTHYECKUX 3a1a4
Komnerenuun OIIK-2 CnocobeH npuMeHSTE METO/IbI MATEMATHYECKOIO aHAIN3A, MOAEITHPOBAHHUS,
ONTHMH3AIMK W CTATHCTHKHM JUTS PENISHUS 3a/1a4, BO3HHUKAIOIINX B X0/ TPO(eccHoHamTbHON
JIeATEIBHOCTH

Huaukaropsl

OIIK-2.1 TIpumcHACT METOABI MATEMATHICCKOTO M CTATUCTHYCCKOTO aHAIM3a JUIA PCIICHUA 3aaa4
OIIK-2.2 CriocobeH MpUMeHATh METOIBI MOJIEITHPOBAHHS U OIITUMU3ALIHH [IPH PEIICHUU
pOQIeCCHOHANBHbBIX 3a,1a4

1. Tlpumensas meToasl nMHeHHOI anreOpsl H CBOMCTRBA MATPHIL, BEIMOJHHUTE YMHOKEHHE MATPHIL:

a( 3 0
7 _1 6 -4 -8 0.8 1 5 1 4 =2
> a4 ll1 3 2 3 0 -2((5 -1 3
1 5 7 1 4 2 3 1

2. TlpumeHsst METOIBI MTMHEHHOH anreOpsbl, PEIINTh MAaTPUYHOE YPABHCHHE:
12, _(35
3 4 5 9
3. Haiitu panr marpuubl MeTo0oM aycca, UCHOJb3YS METO/IbI JIMHEHHOH aJireOpbl U JIEMEHTAPHbIE

npeodpa3oBaHUs MATPHIL:

1 2 -1 3 2
2 -1 3 01
3 1 2 3 3
1 2 3 11

4. Pewtb MeTonoM ["aycca cucTeMBbl YpaBHEHHIA:

0.(3X; —2Xx, —5x3+ x4 =3,
2x; —3X, + X3 +5x, =-3,
X, +2x, —4x, =3,
Xy — Xy —4X3 +9x, =22

13X, + X, —8x3 +3x, +2x; =15,
6.(2x, +3x, +5x3+6x, =0,
3x;+4x, +6x3+7x,=0,
3X;+ X, + x3+x, =0

A
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20.lpumeHeHUe OCHOBHbIX MoOHAMUL, onpedeneHull U Memodo8 Mamemamu4yecKkoz2o
aHaAU3a, MOOeaAupPOB8AHUA, ONMUMU3AUUU, U3UKU OAA peweHua 3a0a4, 803HUKAKWUX 8 xo0e
npogheccuoHanbHol desmenbHOCMU, MPUBOOAUUX K UCMO1b308AHU Memodo8 8eKmopHol anzebpebi

KomneTteHuua NHAMKaTOP AOCTUXKEHUA KOMMNETEHLUU

ONK-1 CnocobeH pewaTb 3ajauM npopeccuoHanbHoi | OMK-1.1 Pewaer 3apauun  npofecCUMoHanbHoOW
AeATENbHOCTU, TPUMEHSI MeTOAbl MOAENUPOBAHUA, | AEATENbHOCTU, NMPUMEHSS MEeToAbl MOAENIMPOBaHUS
MaTeMaTMyeckKoro aHanusa, ecTecTBeHHOHayuHbie u | OMK-1.2 [lpuMeHsieT MeToAp MaTeMaTU4YECKOro
obWwenHKeHepHble 3HaHUS aHanu3a Ana peweHus 3ajayv

Kommnerenmusa OITK-1 Criocoben ucrioiib3oBath (DyHIAAMEHTAIBHBIC 3AKOHBI IIPUPOJIbI U OCHOBHBIC
3aKOHBI €CTECTBCHHOHAYYHBIX AUCIHUILTHH B MPO(eCCHOHATBHON IeATEIbHOCTH

UuaukaTops

OIIK-1.1 Crnocoben ncnonb3oBarh (yHIaMEHTATLHBIE 3aKOHBI TIPHPOJIBI TIPH PEIIEHUH 3a/1a4
OIIK-1.2 IlpumeHseT ecTeCTBEHHOHAYYHBIC 3HAHMS TP PEIICHHUH MTPAKTHYECKUX 3a/1a4

1. Mcnonb3sys (popMyIibl BEKTOPHOI anrebps, Haiiti aanny Bektopa AB, ecmun A(-1; 3;-8.), B(3; 1; -5) u
€ro HaIpPaBJIAIOLIE KOCHHYCHI.

2. Mcmomp3ys ompelencHHE CKANAPHOTO MpPOHM3BENCHHA BEKTOpOB, HaiiTn a-AB , ecmu |a| =
3, A(—-1,3,4), B(0,1,2), a yron Mex1y BEKTOPaMH pPaBeH 60°.

3. Hcnonb3ys mNpu3HAK KOJUIMHEAPHOCTH, HAMTH INPH  KAKUX 3HAYEHHAX X, Y BEKTOPbl a =
(x,—3,9), b = (2,y, —3) KomHHEAPHBI?

4. Buuucauts paboty cuisl F =2a —b na nyrn S =-3a —b ,ecnn ‘E‘ =1,

f;‘ =2 W yroji MexIy

BekTopamu @ u b pasen 77/6 .

21.MlpumeHeHUe OCHOBHbIX MoHAMULU, onpedeneHull U Memodo8 Mamemamu4yecKkozo
aHaau3a, MooenuposaHus, onMmMumMu3auyuu, (U3UKU 018 peweHUs 3a0a4, B803HUKAOWUX 8 xole
npogheccuoHansbHol desmenbHOCMU, MPUBOOAUUX K UCM0/1b308AHUIO Memo0o8 8eKmMopHoU anzebpebi

KomneTteHuua NHAMKaTOp AOCTUXKEHUA KOMMNETEHUUU

ONK-1 CnocobeH pewaTb 3ajauM npopeccuoHanbHoi | OMK-1.1 Pewaetr 3ajauum  npofecCUMoHanbHOW
AeATeNbHOCTU, MpPUMEHSS MeTOoAbl MOAENUPOBaHUA, | AeATENbHOCTU, NMPUMEHSS METOAbl MOAENIMPOBaHMSA
MaTeMaTUYeCKOro aHanu3a, ecTecTBeHHOHayuHble U | ONK-1.2 [puMmeHseT MeToAbl MaTeMaTU4YeCKOro
obWwenHKeHepHble 3HaHUS aHanusa AnA peweHus 3ajay
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Komnerenuus OITK-1 Crnocoben ucrnonb3orars ¢yHIaMeHTalIbHBIE 32KOHBI IIPHPO/ILI H OCHOBHBIE
3aKOHBI €CTECTBEHHOHAYYHBIX AMCLHILIMH B IPO(QECCHOHANBHOMN JIeATEIbHOCTH

Nuaukatopnbl

OIIK-1.1 Crocoben McTIONB30BaTh (PyHIaMEHTATLHBIE 3aKOHBI TPHPO,IBI TIPH PEIICHUN 3a/1a4
OIIK-1.2[IpumensieT ecTecTBeHHOHAYUHBIE 3HAHUA IPU PEUICHHH MPAKTHUSCKHX 3a1au
Komnerenuus OIIK-2 CrnocobeH npuMeHITh METO,Ibl MATEMATHUECKOI0 aHAITU3a, MOJISJIMPOBAHNSI,
ONTHMH3AIHH U CTATHCTHKH JUIA PEIISHHA 3314, BO3HHKAIONINX B X0/ MPO(hecCHOHATBLHON
JIESATENILHOCTH

HuaukaTtopbl

OI1K-2.2 CriocobeH mpuMEHSATE METOABI MOICTHPOBAHNSA U ONTUMH3AIINH TP PEIICHUH
npodecCHOHANBHBIX 3a]a4

. = . - 1
1. Jlano: @ = p+24,6 =3p-3,|p| =1|d =2, 4(5,4)= %,a =3 [TpHMEHSA OCHOBHBIC

TIOHATHUSA, ONpeseNeHNns H GOPMYJITbI BEKTOPHOH anreOphbl MpU pelieHuH MPaKTHYECKUX 3a1a4

Ha IJI0CKOCTH, MCIIOJb3Ysl TEOMETPUYECKUIA CMBICII, HAWTH:
a) CKaJIAPHOE 11POU3BE/IEHUE BEKTOPOB 4 H 6 ;

0) MOJ1y/Ib BEKTOPHOTO MPOU3BEICHUS d X 6 ;

B) paboTy, COBEPIIAEMYIO CUJION @ HAa NYTU OF ;

I') MPOeKLMIO BekTopa (' Ha BeKTOop 6 ;
1) ILIOIIAAb TPEYI0JIbHHKA, IIOCTPOEHHOr0 HA BEKTOPAX @ W 6, €CJIM HA4allo BEKTOPa 6
MOMEIICHO B KOHELl BEKTOpa d .

2. JlaHbl KOOpPAWHATHl BEPIIMH MUPAMUIBI A, (LB,G), 4, (2,2,1), 4,(-1,01), 4, (— 4,6,-3).

[TpuMeHsisi OCHOBHBIE TIOHSTHS, OMPEIEIEHUS U (OPMYJIbl BEKTOPHOM anredpsbl npu

PEILIEHUH MTPAKTUHYECKUX 3a/1a4 B TPEXMEPHOM I[IPOCTPAHCTBE, UCIOJIb3Ys F€OMETPUYECKHIT

CMBICJI, HAWUTH;

a) cosL(A Ay, 4 A43);

0) oL rpaHu A1A2A3;

B) "D 4, A1 43;

T)A1A4 'A2A3;

1) 00bEM MUPaMHIBI.

22.[lpumeHeHuUe OCHOBHbIX MOHAMULU, onpedeneHuli U Memodo8 MamMemMamu4yecKo2o
aHAU3a, MOOenuUPOBAHUS, ONMMUMU3AYUU, U3UKU O/A peweHus 3a0a4, 803HUKAWUX 8 Xo0e
npogeccuoHanbHoU deamenbHOCMU, NPUBOOAUWUX K UCM0Mb308AHUK MeM0008 BEKMOPHOU aneebpbi

KomneTteHuua MHAUKaTOP AOCTUIKEHUA KOMNETEHLUU

ONK-1 CnocobeH pewaTb 3ajauu npoheccumoHanbHoii | OMK-1.1 PewaeT 3agauM  npodeccuoHanbHoOM
AeATeNnbHOCTU, MNpPUMEHSS MeTOAbl MOAENUPOBaHUSA, | AeATENbHOCTU, NPUMEHAS METOAbl MOAENMPOBaHMSA

MaTeMaTMyecKoro aHanusa, ecrtecTBeHHOHayuHbie W | OMK-1.2 [lpumeHseT MeToAbl MaTeMaTUUeCKOro

Oﬁlll.euH)KeHeprle 3HaHuA dHann3a Ana peweHusa 3ajad
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Komnerenuusi OITIK-1 Crniocofen ucnonb30Bath (pyHIaMEHTAIbHBIC 3aKOHBI IPUPOILI 1 OCHOBHBIE
3aKOHBI €CTECTBEHHOHAYYHBIX THCIMIUIMH B TPO(EecCHOHANEHON IeATETbHOCTH

Nnaukaropn

OIIK-1.1 Criocoben menons30BaTh GyHIaMEHTATRHEIE 3aKOHEBI TPHPOIBI TPHA PEIIEHHH 3a1a4
OIIK-1.2TIpumensieT ecTecCTBeHHOHAYYHbIE 3HAHUS IIPH PEIICHUH MPaKTHUECKUX 32134
Komnerenuusi OITK-2 CriocoOeH npuMeHsITL METO/IbI MATEMATHUECKOTO AHAIIN3A, MOJIEIIMPOBAHNS,
OTNITUMM3AIMH M CTATHCTHKHM JUTA PEIICHHS 33714, BO3HUKAIONINX B XOJI MPO(MECCHOHATLHOI

JeATeNEHOCTH
HuankaTopsi

OI1K-2.2 Cnocoben mpuMeHATh METOIBI MOJIETTHPOBAHHUS H ONTUMH3AINH TIPH PEIICHUH

HpUCl]CCCI’IOHaJ'IBHbIX 3agaq

1 Wcnonb3ys GyHIaMeHTa bHbIe 3aKOHBI (DH3UKH IIPU PEIICHUH 3a]a4, TPUMEHsst POPMYJIbI U
METO/Ibl BEKTOPHOM anreOpbl MU peIeHHH MPaKTUYECKUX 3a/1a4, HalTH:

a) paboTy 3a1laHHOM cuibl F 1o mepeMenieHuio Tena u3 Touku A B Touky B;
0) MOXY)Ib MOMEHTa CHIIBI F , IPUJIOKCHHOH B TOYKE A, OTHOCHTEJIBLHO TOYKH B.

ecn F{-1,2,3}, 4(2,-1,3), B(0,-3,2).

2. Boruncauts pabory cuisl F =2a — b na MyTH S=-3a-b,ecmn ‘E‘ =1,

MEX1y BeKTOpaMu a u b paseH 7/6 .

23.[lpumeHeHUe OCHOBHbIX MOHAMUL,

2eomempuu

5‘22 U yroi

onpedeneHuli u memodo8 MamemMamu4ecKozo
aHaAuU3a, MooenuposaHus, onMuMU3auyuu, (U3UKU 018 peweHUs 3a0a4, B803HUKAOWUX 8 xole
npogeccuoHanbHOU OeamenbHOCMU, MPUBOOAUUX K UCMO0/Ib308AHUKD Memodo8 aHanumu4veckol

KomneteHuusa

UHaMKaTop AOCTUKEHNA KOMNETEeHLUH

ONMK-1 CnocobeH pewaTb 3ajauM NpoheCcCUOHanNbHON
AeATENbHOCTU, TNPUMEHSS MeTOAbl MOAENUPOBAHUSA,
MaTeMaTUYeCKOro aHanm3a, eCTeCTBEHHOHayuHble U
oblenHKXeHepHble 3HaHUA

ONK-1.1 PewaeT 3ajzauM npodecCUOHANbHOMN
AeATeNnbHOCTU, MPUMEHSIA MeTOAbl MOAENUpPOBaHUS

ONK-1.2 T[pumeHseT MeToAb MaTeMmaTUYeCKOro
aHanusa Ana pelleHus 3ajay
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Komnerenmua OIIK-1 Crnocoben ucrions3oBath GyHAaMEHTATBHbBIE 3AKOHBI IPUPOILL U OCHOBHbBIE
3aKOHBI €CTECTBEHHOHAYYHBIX TUCIHIUIMH B IPO(PECCHOHANBHOMI JeATEIbHOCTH

Uuankaropsl

OIIK-1.1 Cnocoben ucrnonb3oBath GPyHIAMEHTATBHLIEC 3aKOHB! TIPHPOIBI MTPH PENICHHH 3a1a4
OIIK-1.2 [IpumeHsAeT ecTeCTBEHHOHAYYHBIC 3HAHHA NP PELICHHH NPaKTHYECKUX 3a1a4
Komnerenuun OIIK-2 CnocobeH npuMeHSTE METO/IbI MATEMATHYECKOIO aHAIN3A, MOAEITHPOBAHHUS,
ONTHMH3AIMK W CTATHCTHKHM JUTS PENISHUS 3a/1a4, BO3HHUKAIOIINX B X0/ TPO(eccHoHamTbHON
JIeATEIBHOCTH

Huaukaropsl

OIIK-2.1 TIpumcHACT METOABI MATEMATHICCKOTO M CTATUCTHYCCKOTO aHAIM3a JUIA PCIICHUA 3aaa4
OIIK-2.2 CriocobeH MpUMeHATh METOIBI MOJIEITHPOBAHHS U OIITUMU3ALIHH [IPH PEIICHUU
pOQIeCCHOHANBHbBIX 3a,1a4

1. TIpumensisi opMysibl aHATUTUYECKON T€OMETPUH HA IJIOCKOCTH, HAIMCATh YPABHEHHE
KacaTesbHON M HOpMaly K KpuBoii ¥ = x? — 4 B Touke M (1, —3).

2. Ilpumensisi TOXAECTBEHHbIE MPEOOpPA30BAHUS M 3HAHUA 1O AHATUTHYECKOH TIEOMETPHH,
npuBectH oOIlee ypaBHEHME KPUBOW RTOporo mnopsaka 2x° —4x+y?—2=0 «k
KaHOHHMUYECKOMY BUy. Clienarh 4epTei.

3. JlaHbl BepIUIMHBI TPEYTONIbHUKA: A(2; 1), B(—1;3), C(4;5); A =2, HAWTH, IPUMEHsAA QOPMYIIbI
AHAJIMTHYECKON reOMETPHUM Ha TUIOCKOCTH:

1) ypaBHeHHE CTOpOHBI AB;

2) yroa A B rpajycax ¢ TOYHOCTBIO /10 Tpajayca;

3) ypaBHEHHE BbICOTHI, MpoBeacHHON U3 TOUKH B(hg);

4) nuHy BbICOTHI hp;

5) ypaBHEHHE MEIMaHbI, NPOBEAEHHOH N3 Touku C(mg);

6) TouKy nepecedeHust BbicoTbl hg M MeaMaHbl mg;

7) Haiitn KoopauHaTel Touku M, koTopas aesnut otpe3ok BC B otHOmeHnn A
8) uepes Touky C npoBecTH MPIMYIO, NapalliebHyo BbicoTe hp.

24.[lpumeHeHuUe OCHOBHbIX MOHAMULU, onpedeneHuli U MemoOo8 MamemMamu4yecKo2o
QHA7U3a, MOOenUPOBAHUS, ONMUMU3AYUU, U3UKU O/A peweHus 3a0a4, 803HUKAOUWUX 8 Xo0e
npogeccuoHanbHol OeamesnbHOCMU, MPUBOOAWUX K UCMOAb308AHUO Memodo8 aHanumuyeckol
2eomempuu

KomneteHuua UHpUKaTOp AOCTUNKEHNA KOMNETEHL NN

ONK-1 CnocobeH pewaTb 3ajauu npodeccuoHanbHoii | ONK-1.1 PewaeT 3ajauM  npoheccHoHanbHOM
AeATeNbHOCTU, TMPUMEHAS MeTOAbl MOAENUPOBAHUA, | ACATENbHOCTU, NMPUMEHSA MEeTOoAbl MOAENMPOBaHUSA
MaTeMaTMyecKoro aHanuMsa, ectecTBeHHOHayuHbie W | OMK-1.2 [lpumeHseT MeToAbl MaTeMaTUUECKOro
oblenHKeHepHble 3HaHuA aHanusa AN pelieHus 3ajay
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Komnerenmun OITK-1 Cniocoben ucnonb3oBath (PyH1aMEHTAIBHBIE 3aKOHBI IPUPOJIbI H OCHOBHbBIS
3dKOHbI €CTECTBEHHOHAYYHbIX JIMCLHIUIMH B IPOECCHOHAIIBHOM IeATENBHOCTH

Huaukaropsol

OIIK-1.1 Cnocoben ncnonas30BaTh GyHAaMEHTATBEHBIE 3aKOHBI TPHPOJIBI TIPH PEIIEHHH 3a1a4
OIIK-1.2 IlpumeHACT ecTecTBCHHOHAYYHbIC 3HAHHA TP PEIICHHH MPAKTHYCCKHX 3a/1a4
Komuerenuus OITK-2 CnocobeH npuMeHsITh METO/Ibl MATEMATHYECKOrO aHAJIM3d, MOCITHPOBAHUS,
OTITUMH3AITHH ¥ CTATHCTHKH [UTA PEIIEHUs 33714, BOHUKAIOIINX B XO0JT TIPo(hecCHOHANBHO
JIeATENBHOCTH

Huankatopnl

OI1K-2.2 CniocoOeH NMpUMEHATh METO,Ibl MOAECIMPOBAHHSA H ONITHUMH3ALIUH [IPH PELLIEHUH
npodecCHOHANBHBIX 3a1a4

1. Jlanus! koopauHaTe! BepiinH nupamuasl ABCD: A(-3;4;-7), B(1;5;-4), C(-5;-2;-14),
D( -12; 7; -1 ). Ilpumenssi TOKAECTBEHHbIC NpeoOpa3oBaHus, 3HAHMA W (POPMYJIbI 1O
AHAJMTHYCCKON TCOMETPHH B IPOCTPAHCTBE, HANTH :

1) ypaBuenus pedpa AD;

2) ypaBHenue rpanu ABC;

3) npoekuuio BepiMHbl D Ha rpans ABC;

4) nnMHY BBICOTBI, ONMYIICHHOW U3 BepinHbl D Ha rpanb ABC;

5) yron mexay pebpom AD u rpansio ABC ¢ TouHocTsiO 710 1°;

6) octpselii yron mexny rpausmu ABC u BCD ¢ Tounoctsro 10 1°;

7) ypaBHEeHMs IPAMOH, napasuie/ibHoi pedpy DB u npoxomsiieii yepes BepLInHy A;

8) ypaBHEHHE MIOCKOCTH, mapamieabHoil pedbpam AD u AC u npoxopsmieit yepes3 BEpUIHHY
B;

9) ypaBHEHHE TUIOCKOCTH, IEPIEHANKYIIpHOI pedpy AD u npoxossiieii uepes Bepurnny D;

10) ypaBHenus npsimoit, napanaensHoi rpansm ADC u BCA, npoxopsmieii 4yepe3 BepIIHHY

B.

25.[TlpumeHeHUEe OCHOBHbIX MOHAMUU, onpedeneHuli U Memo0o8 MamemMamu4yecKo2o
aHOU3a, MOOeAUPOBAHUA, ONMUMU3AUUU, U3UKU O peweHus 3a0a4, 803HUKAKOWUX 8 xole
npogheccuoHanbHol OesmenoHOCMU, MNPUBOOAWUX K UCM0/b308GHUKD Memo008 aHAAUMUYECKOU
2eomempuu

KomneteHuua UHpMKaTOp AOCTUKEHUA KOMNETEHLUHN

ONK-1 CnocobeH pewaTb 3ajauu npodeccuoHanbHoii | ONK-1.1 PewaeT 3ajauM  npoeccHoHanbHOM
AeATeNbHOCTU, TNPUMEHSIS MeTOAbl MOAENUPOBAHUA, | ACATENbHOCTU, NMPUMEHSS METOAbl MOAENMPOBaHUS
MaTeMaTMyecKoro aHanuMsa, ecTecTBeHHOHayuHbie M | ONK-1.2 [lpumeHseT MeToAbl MaTeMaTUUECKOro
oblenHKeHepHble 3HaHuA aHanusa AnA pelieHus 3ajay
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Komvmnerennusa OITK-1 Criocoben uenonb3oBath (hyHIaMEHTATBHBIC 3aKOHBI IPHPO/IHI U OCHOBHBIE
3aKOHBI €CTECTBEHHOHAYYHBIX AHCLHILIHE B IPO(ECCHOHAIBHOH JeATEIbHOCTH

Uuaukaropsl

OITK-1.1 Crmocoben Henonb30BaTh (GyHIAMEHTATBHBIC 3aKOHBI TIPHPO/IRT TIPH PEIICHHN 38,184
OIIK-1.2 Tlpumensier ecTecTBEHHOHAYYHEIE 3HAHUS MIPH PEIIEHUH MPAKTHUYECKHX 3a/1a4
Komperenunsa OIIK-2 CrnocobeH NpuMEHATh METO/IbI MATEMATHYECKOTO aHAIM3a, MO/ICIIHPOBAHMNS,
OTITUMH3AIIMH W CTATHCTHKH [T PEIICHUS 3aa, BOSHHKAIONIMX B X0 NPO(ecCHOHATBHOIT
JeATeNbHOCTH

Hugukaropsl

OIIK-2.1 TIpuMeHSEeT METO/IbI MATEMATHHECKOTO U CTATHCTHYECKOTO aHAIM3a 718 PEHICHNA 3a1a4
OI1K-2.2 CrnocoGeH NpHMEHSTh METO 16l MOIEIHPOBAHNS H OITHMH3ALHH IIPH PELICHHH
HpofeccHOHaAIIBHBIX 3a1au

1. TlpumeHsis TOXAECTBEHHBIE NPe0OPa30BaHHUS M 3HAHMS 10 AHATUTHYECKOW T'€OMETPHH,
npusectd ofllee ypaBHeHMe KpUBOHi Broporo mnopsajka 2x? —4x +y*—2=0 «x
KaHOHHYeCKOMY BHY. CenaTh YepTek.

2. CocTaBHTH KaHOHHYECKHE ypaBHEHHA: a) siummnca; 0)runepOoinsr; B) mapabonsl. e A,
B - Touxwu, nexkamue Ha kpuBo, F - dokye, a - Gonbiias (aedcTBUTENbHAS) MTONIYOCh, b -
Masias (MHHAMas) TOIYyoCh, & - SKCHEHTPHCHTET, y = * KX - ypaBHEHHS acHMITOT
runepOosl, D - jwupekrpuca  KpHBOMH, 2c  -pokycHOE  pacCTOsHHE.
a) b=15, F(-10;0); b)a=13, £=14/13; c)D:x=-4.

3. 3ammcath ypaBHEHHE OKPYKHOCTH, IPOXOIAIICH UYepes BEpIIMHEI runepbomsl 12x° - 13y° =
156 v umeromeit nentp B Touke A(0; -2).

4. YpaBHeHHE JIMHUH BTOPOIO MOPSJIKA HPHBECTH K KAHOHWYECKOMY BuAy. ONpenenurts THII
KPHBOIi, cienaTh YePTEK:

a) 9x* +4y> —-72x -8y +112=0
b) x> —6x+4y+9=0.

5. CocraBuTh YpPaBHCHHC JIMHHUH, KaXKdsa TO4YKa KDTOpDﬁ HAXO0JHTCA BJABOC OnMIKe K TOYKe
A,gem k Touke B: A(1;0), B(-2;0).

4. ®aiin u/unu bT3 c NOAHLIM KOMMNAEKMOM OUEHOYHbIX MaMepuanoe npuaazaemcs.



