n BIRAQybLE:

Op( (€ @) PC/RMPAP CKUN
A fgkTop EOANTE X
Jlata noMR 9: 29.0028p6:00yR biskpcnrer

YHUKANbHbR4=RBOTPAMMHbIN KITHOY:

476db7d4accch3hef81301720he235477473d63457266ce26b709040f73308008

WHOBPHAYKW POCCUUN

(henepanbHOE rocyAapcTBEHHOE bloaxeTHoe 0bpasoBaTeNbHOe yupexaeHune

BbiCLLero obpa3oBaHus

«CaMapCcKui rocyflapCTBEHHbIA TEXHNYECKUWA YHUBEPCUTET»

(PrbOY BO «Caml'Ty»)

YTBEP)X[AIO:

OupekTop hunnana ®ro0y BO
"CamI'TY" B r. HoBOKYIbbILLEBCKE

[/ T.N. 3ab60n0THN
" " 20 r.

PABOYAA NMPOrPAMMA AUCUUIJINHBI (MOLAYIA)

b1.0.02.01 «MaTemaTuka»

Kopn v HanpaBneHue NoAroToBKU
(cneumanbHOCTDb)

HanpaBneHHoCTb (npocunb)
KBanudpukauus

®dopma obyueHus

Fop Hayana NOAroToBKMU

NHcTutyT / pakynbter

Boinyckalowaa kapenpa

Kadeppa-paspabotuuk

Ob0beM AUCUUNJIUHLI, Y. / 3.e.

®dopMa KOHTpoAA (MpoMeXXyTo4YHas
aTTecTauus)

18.03.01 Xummn4yeckas TeEXHOOr NS

TexHonornsg XMMmn4eckKmnx npon3BoacTB

bakanasp

OyHas

2026

Katenpsl ounvana ®rboOy BO "Caml TY" B T.
HoBokybbileBcke

Kaenpa "Xumua n xuMmnyeckas TexHosorusa"
(HO-XT)

Kaenpa "INeKTpo3HepreTuka,
3/IEKTPOTEXHMNKA 1 aBTOMaTU3aLmMA
TexHonornyeckux npoweccos" (H®- 33mATM)

360/10

3a4eT, dK3aMeH

Camapa 2026



b61.0.02.01 «<MaTemMaTuka»

Paboyaa nporpamMmma gucumnauHel paspaboTaHa B cooTBeTCcTBMK C TpeboBaHuamm ®rOC BO no
HarnpasJiIeHNO NOAr0TOBKM (cneunanbHocTH) 18.03.01 XuMuueckasa TEXHOJIOIUA, YTBEPXKAEHHOIO NPUKa3oM
MuHucTepcTBa 0bpasosaHua 1 Hayku PO oT Ne 922 o1 07.08.2020 1 cooTBeTCTBYIOLEro y4ebHOro niaHa.

PaspaboTumk PMNA:

CTapLwmi npenofaBaTenb N.I dponoBa

(BOMKHOCTb, CTEMNeHb, y4eHoe 3BaHue) (®Kn0)

A.A. CKnagymkoB, KaHanaoaT
TEXHMNYECKMX HayK

(®UO, cTeneHb, yyeHoe 3BaHue)

3aBeayowmn kagenpon

COlr'JTACOBAHO:

MpepcenaTenb METOANYECKOrO COBETA
thakynbTeTa / MHCTUTYTa (Mam y4yebHo-
METOANYECKON KOMUCCUN)

E.T JemunpgoBa, KaHanaaT
opnan4ecknx Hayk, ooUeHT

(®UO, cTeneHb, yyeHoe 3BaHue)

PykoBoaunTens obpa3oBaTesibHON A.B. Moucees, kaHgoungat
nporpaMmbl XUMUYECKNX HaYK

(PUO, cTeneHb, y4yeHoe 3BaHMe)

A.B. Moucees, kKaHaongaT

3aBeyoLniA BbiNyCKalowen Kadenpomn XMMAYECKIX HayK

(®UO, cTeneHb, yyeHoe 3BaHue)
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1. MNepeyeHb NnaHUpyeMbIX pe3ynbTaToB 00y4eHUs Nno gucuunamHe (Moaynio),
COOTHECEHHbIX C NJaHUPyeMbiMU pe3ysibTaTaMu 0CBOeHUA obpa3oBaTeNbHOM

nporpamMmbi

Pe3ynbTaThl 00y4eHus

HaumeHoBaHue
KaTeronwm Kopg un Kop 1 HauMeHOBaHue (3HaTb, yMeTb, BRageThb,
(r nnr:n) HaMMeHoBaHue MHOMKaATOpa OOCTUXXEHUA COOTHEeCEeHHbIe C
KOMEZTeHuuﬁ KOMNeTeHLU U KOMMNEeTeHUuu MHOMKATOpPaMM
BOCTUXKEHNA KOMNETEHLUH)
O6uenpotdeccnoHanbHble KOMMETEHLN
OlNK-2 CnocobeH
NCrosb30BaTb
OMK-2.1 Ucnonb3yeT
MaTeMaTMYecKINe, | o eckue
n3n4yeckue, '
¢ umsnyeckne, pusnko-
punsunko- BrafeTb OCHOBHbIMU
MpogeccnoHasbHa XUMUYECKne, Xummyeckmne CC
4 METOLOOM NS XUMUYeckme, METONb! [U1S DeLUeHNs 33034 3aKOHaMW IMHENHOW anrebpbl
A XuMmyeckune Abl ANA p b a N MaTeMaTUYeCcKoro aHanausa
MeToAb! AN npogeccnoHasrbHON
0esTeNbHOCTU B XUMMNYECKON
pelueHnsa 3agad
. | TexHos0rnm
npogeccrnoHasbHON
LeaTesIbHOCTHY

3HaTb IMHenHyo anrebpy,
BEKTOpPHYt0 anrebpy,
aHaNUTUYECKY0 FreoMeTpuIo,
BBELEHME B MaTEMaTUYECKMNI
aHanus, andgepeHunansHoe
ncYnCeHne, NHTerpanbHoe
ncymcneHve, pagsl,
0bObIKHOBEHHbIE
anppepeHumnanbHble
ypaBHEeHUS, Teoputo
BEPOSATHOCTEN 1
MaTeMaTUYeCKyl0 CTaTUCTUKY.

YMeTb NPUMEHATb
MaTeMaTuYeckne MeToibl 1
MOZeNV ANs pelleHns
npodeccroHanbHbIX 3a4av.

2. MecTo gucumnnauHbl (Moayns) B CTPyKType obpasoBaTesibHOM NPOrpaMmbl

MeCTo AMCUMNANHBI (MOLYNS) B CTPYKTYype 06pa3oBaTeNibHON NporpaMMbl: 06s3aTenbHas 4acTb

Kopn

KoMn MpepwecTBylowune
eTeH OUCUMMUHBI
(1717

MapannenbHO ocBaMBaeMble

OUCLLUMJINHBI

nOCﬂeAYIOI.I.IMe AUCUUMJIUHDI




OrK-2

AHanuTn4eckas XxmMmsa n u3snko-
XUMUYECKne MeToAbl aHaNn3a;
BeBefeHve B MH(OPMALIMOHHbIE
TexHonoruu; Obwas n
HeopraHuyeckas xumus;
OpraHnyeckas xummsa; OCHOBbI
TEXHUYECKOro perynpoBaHuns u
ynpasieHus ka4ecTsoM; OCHOBbI
XUMMYECKOro MaTepuasioBeeHuns;
®du3KrKa; dNeKTpoTeXHNKA U
3JIEKTPOHMKA

AHanUTNYeCKas XuMmsa n PuU3snKo-
XUMUYECcKne MeToabl aHan3a;
NHCTpyMeHTanbHble MeTobl
XUMUYeCcKoro aHanmnsa; Katanus B
XUMNYECKON TEXHONOMUNN;
KonnonpgHas xumMus;
MaTepuanbHble N TEMI0BbIE
pacyeThl; [logroToBka K
npowuenype 3alunTbl K 3alinUTa
BbIMYCKHOW KBaNN(pUKaLMOHHON
paboTbl; MpuknagHasa MeXaHUKa;
YyebHasa npakTuKa:
TexHonoruyeckas (MpoeKkTHo-
TEXHOMorn4yeckas) npakTka

3. Obbem AUCUUMNJIUHDI (MOJJ,yJ"I) B 3a4€THbIX egMHUUaX C yKadaHueM KoJsinyecTtBa
aKageMn4yeCKux 4acos, BbigeJieHHbIX Ha KOHTaKTHYIO pa60Ty Oﬁy‘-laIOI.IJ,VIXCﬂ C
npenopaBaTtesieM (no Bupam y‘lesHbIX 3aHATUM) U Ha CaMOCTOATEJIbHYIO pa60Ty

obyuvarowuxcs
BCero YacoER 1 cemecTp 2 ceMecTp 3 ceMmecTp
Yyacos / Yacos / Yacos /
. /[ 4acoB B
Bup, yuebHon paboTbl 5NEeKTDOHHOM 4acoB B 4acoB B 4acoB B
dJop Me 3/IEKTPOHHOM | 3JIEKTPOHHOM | 3/IEKTPOHHOM
P ¢dhopme ¢dhopme ¢dhopme
AyauTopHasa KOHTaKTHaA paborta
(Bcero), 160 48 48 64
B TOM 4ucne:
Jlekuun 64 16 16 32
MpaKTn4eckmne 3aHATUSA 96 32 32 32
CaMocToaTenbHasa pabora (Bcero), 164 60 60 44
B TOM Yucne:
BbINOJSIHEHNE pacHeTHO-rpamnyecKnx
DaboT 60 20 25 15
NOArOTOBKA K 3a4eTy 24 15 0 9
MOArOTOBKA K NPaKTUYEeCKNM 30 10 10 10
3aHATUAM
COCTaBJ/IeHME KOHCMEKTOB 40 15 15 10
NnoAroTOBKa K 3K3aMeHy 10 0 10 0
KoHTponb 36 0 0 36
WToro: yac 360 108 108 144
WTtoro: 3.e. 10 3 3 4

4. CopepiXaHue gucuMnauMHbl (Moaynsa), CTPYKTYpUpoBaHHOe Mo TeMaM (pasgenam),
C YKa3saHueM OTBe,eHHOro Ha HUX KOJInYecTBa akageMU4eCcKux 4YacoB U BUA0B

y4eOHbIX 3aHATUHI




Bupabl yuebHOM
HarpysKu U ux
Ne
HanMeHoBaHMe paspena AUCLUNJINHBI TPYAOEMKOCTh, Hachl
pa3nena
Bcero
N3 | AP (N3 | CPC
4YyacoB
1 JlInHenHas anrebpa n aHaNUTMYECKas reoMeTpus 16| 0 | 32| 60 108
2 AnddepeHunanbHoe N nHTerpasbHoe ncHucneHne 341 0 |50] 80 164
3 Teopns BEPOATHOCTEN N MaTeEMaTMYeCKas CTaTUCTHKA 14 0 |14 24 52
Koutponb| 0 | O | O 0 36
Utoro| 64| 0 | 96| 164 | 360
4.1 Copep>XaHue NEeKLNOHHbIX 3aHATUHN
KonuyectBo
>KaHue neKuum 4Yacos
Ne HanmeHoBaHue Conepxahue neku acos /
Tema nekuum (mepeyeHb AMAAKTUYECKNX eANHWNLL: 4acoB B
3aHATUA paspena .
paccMaTpuBaeMbIX MOLTEM, BOMPOCOB) | 3/IEKTPOHHOM
¢dopme
1 cemecTp
Yron Mexxay ABYMS MAOCKOCTAMM.
y Ycnosursa napannesisHocTu n
JNnHenHas anrebpa .
Mpamas 1 NA0CKOCTb B | NepneHAnKyNapHOCTIU NAoCKoCTen. Yron
1 aHannTnyYecKas . 2
FeoMeTpUs npocTpaHCTBe. MeXAy NPAMON 1 NJIOCKOCTbI0. YcoBue
napannesbHOCTW 1 NepneHAnKYyNspHOCTH
NPSMON U NAOCKOCTMN.
NuHeitHas anre6pa PasfinyHble BUAbI YpaBHEHMUSA MPSMOIA.
Mpamas Ha Yron mexnay npsMbiMu. YCnosums
2 aHanuTnyecKas 2
MJ0CKOCTMU. napanfnenbHOCTW U NepneHAnKYynspHOCTH
reoMeTpus
LBYX MPSAMbIX.
JInHeHas 3aBUCMMOCTb U
JNnHenHas anrebpa . HEe3aBUCUMOCTb CUCTEMbl BEKTOPOB.
JInHelHble BEKTOPHbIe L
3 aHannTnyYecKas HekoTopble TeopeMbl 0 JINHENHON 2
NpoCcTpaHCTBa.
reomMeTpus 3aBMCMMOCTK. ba3uc n pasmepHoOCTb
JINHENHOr0 NPOCTPaHCTBa.
BekTopHoe
npovseeneHune
BekTopHOe npon3BefeHre BEKTOPOB 1 UX
y BEKTOPOB 1 UX
JlnHenHas anrebpa NOVIONKEH e npuaoxeHve. CMelaHHoOe Npon3BefeHune
4 aHannTn4eckas P ' BEKTOPOB 1 1X npunoxexHue. CBONCTBa 2
CmellaHHOe
reomMeTpus BEKTOPHOI0 U CMELIAHHOro
npousseneHune
npou3BeneHuns.
BEKTOPOB 1 UX
NpuaoXKeHue.
JNlnHenHas anrebpa JInHenHble onepaunn Hag BEKTOpaMu.
5 aHanuTnyeckas BekTopbl. CkasiapHoe nponssefieHne BeEKTOPOB. 2
reomMeTpus CBOINCTBa CKaNspHOro Npon3BeaeHus.
JlnHenHas anrebpa MeTop Kpamepa, metopg lMNaycca, ¢
PelweHune cuctem y
6 aHanuTnyeckas . .| nomMoLLbto obpaTHOM MaTpuLbl. Teopema 2
JINHENHbIX YPaBHEHI.
reomeTpusa KpoHekepa-Kanennw.
JlnHenHas anrebpa x Buabl. Anrebpa maTpuu. MuHop
7 aHannTn4eckas MaTpuupbl. MaTpuubl. ObpaTHas MaTpuua. PaHr 2
reomMeTpus MaTpuubl. Onepauun Hag MaTpULLEAMK.




JInHeiHas anrebpa u

BeepneHue.

OCHOBHblE CBONCTBA, MUHOP 1
anrebpanyeckoe gonosnHeHwue. MNMoHaTne

8 aHannMTnYeckas Onpepenutenn 2 n 3 2
06 onpepennTene n-nopsiika u ero
reoMeTpus nopsiAKOB.
BblYMCIEHNE.
WToro 3a cemecTp: 16
2 ceMecTp
Mpenen yHKLUUM OGHON N HECKONBbKIUX
nepemeHHsblIx. MNMoHATMe BM 1 BB Benu4umH,
OrpaHWYeHHOW U OTAENIMMON OT HYy NS
OnpdepeHumnansHoe OyHKLMA. Mpegen BEJIMYMH, NX CBOWCTBA. pocTenwne
9 N NHTerpanbHoe beHKLI,VIVI. P cBovcTBa npegenos. CpaBHeHne BM u Bb. 2
ncyncneHne y ' CsowcTBa 3KBMBaNeHTHbIX BM u Bb.
Mpu3HaK CyLLecTBOBaHWA nNpeaena.
MepBbI 1 BTOPOW 3aMedaTesbHble
npenesnsl v X cCneacTeus.
OnpepeneHns HeNPepbIBHOCTN YHKLMK,
[t heperLmansHoe HenpepbIBHOCTb To4kM pa3pbiBa PYHKLMM U NX
HKLMIA. ToYkn knaccugukaums. CBoNCTBa yHKLNN,
10 N NHTerpanbHoe (yHKL (bukaL (yHKL 2
CUNCTeHME pa3pblBa 1 X HernpepbIBHbIX B TOYKE N Ha OTPe3Ke.
KJlaccuukaums. HenpepbiBHOCTb (PYHKLNUA HECKObKIMX
nepemMeHHbIX.
OnddepeHunan n
npon3sofHas
AndppepeHumnansHoe P A . .
YUCJI0BON (PYHKL MK [eomMeTpryYeCcKnin CMbICJT MPOU3BOLHON.
11 N NHTerpaJsibHoe . . N . 2
NCYMCTEHME 0L HOW NepemMeHHON. MexaHn4YeCKNI CMbICJT MPON3BOLHON.
Ceofka hopmyn
AnpepeHupoBaHus.
MonHbIA
andbdepeHLman BbluncneHne Npon3BOLHbIX U
OnddepeHunansHoe YacTHbE AnddepeHLanoB CNOXHbLIX HYHKLNN
12 N NHTerpaJsibHoe PON3BOAHbIE HECKOJIbKUX NepeMeHHbIX. BelyncieHmne 2
ncynucsieHne P NMPOU3BOAHbIX HEABHbIX PYHKLMUA OJHON 1
(DYHKLAN HECKOJIbKUX
HECKOJIbKUX NepeMeHHbIX.
nepeMeHHbIX.
MpunoxeHus gopmynbl Tennopa kK
[IndbheperLmansHoe Pa3znoxxeHne pyHKUMI | nccnenoBaHnto yHKLMIA. Bo3pacTaHue
B CTeMNeHHble pagbl. ybbiBaHUe. SKCTPEMYMbI (PYHKLAN.
13 N NHTerpansbHoe o 2
NCUMCeHME Pap Tennopa. Pag BbINyKNOCTb, BOFHYTOCTb, TOYKY
MaknopeHa. nepernba. AcumnToTel. ObLlas cxema
nccnefoBaHUs U NOCTPOEHUSA rpauKos.
MepBoobpasHas 1
OnddepeHumanbHoe | HeonpeaeneHHbIN 3aMeHa nepeMeHHbIX B HeornpeaeeHHOM
14 1 NHTerpajbHoe nHTerpan. Tabnauua VHTerpaJsie n MHTerpupoBaHue no 2
ncyncneHne OCHOBHbIX (hopMyJi YyacTam.
WHTErpupoBaHus.
TeopeMa 0 NPOU3BOAHOWN NHTErpana no
AnddepeHunansHoe OnpeaeneHHblil BepxHeMy npepeny. dopmyna HbtoTOHa-
15 N NHTerpanbHoe I/IHTpeF an JlenbHuua. 3amMeHa nepeMeHHON B 2
ncyncneHne pan. onpefesieHHOM UHTerpase u
WUHTErpupoBaHue no 4acTsam.
HecobCTBEHHBIN NHTErpan c
6eCcKOHeYHbIM Npeaesiom
HecobcTBeHHbIE
. NHTerpmpoBaHus. HecobcTBeHHbIE
nHTerpasbl. [1BorHble
OuddepeHunanbHoe U TOOMHBIE WHTerpasibl OT HEOrPaHUYEHHbIX
16 N NHTerpanbHoe VIHTper b yHKUMA. TIPUNOXKEHNSA NHTErpaos. 2
ncynucsieHne P " KpuBOSIMHENHbIE MHTErpasbl NePBOro
KpusosimHenHble .
Tuna (no ganHe oyrun). KpuBoanHeNHble
NUHTerpasbl.
WHTerpaJsibl BTOPOro Tuna (no
KoopAMHaTaM).
WToro 3a cemecTp: 16
3 cemecTp

7




Teopema cyLLeCcTBOBaHUSA U
€ONHCTBEHHOCTW peLlleHnsa 3aaa4m Kowwwn

nppepeHumnabHoe N1 ypaBHEHUS, pa3peLleHHoro
Avdpepeny AnddepeHunansHble ANA YP pasp .
17 N HTerpajbHoe OTHOCUTE/IbHO MPOV3BOAHOWN. YpaBHEHMSA
ypaBHeHus | nopsaaka
ncynucneHune C pasgesieHHbIMY MepeMeHHbIMU.
YpaBHeHus ¢ pasgenaowmmmcs
nepemMeHHbIMN.
OnddepeHunansHoe | OqHOPOAHbIE YpaBHeHus, NpuBoAALLMeCs K
18 N NHTerpanbHoe anddepeHumanbHble | 04HOPOAHBIM. O606LLEHHO 0f4HOPOAHbIE
ncyncnieHne ypaBHeHA ypaBHeHNS.
JInHenHble JINHeNHble HeOAHOPOAHbIE YPaBHEHUS.
AnddepeHunansHoe AHOPOA yp
AnddepeHunanbHele | MeTon Bapuaumy NOCTOAHHOW (MeTon
19 N VHTerpaJsibHoe
ypaBHEHNS NMNepBoro JNlarpaHxa). Metog bepHynnw.
ncyncneHne
nopsgka. YpaBHeHuns bepHyan.
npdepeHumnasnbHoe | JuddepeHumanbHbie
Avgpepenu Audpepenu OndpepeHumnanbHble ypaBHEHUS BbICLLNX
20 N NHTerpanbHoe YPaBHEHNSA B NMOJIHbIX o
NopAAKOB. IHTEerpupyoLwmmn MHOXUTENb.
ncyncneHne anhepeHumnanax.
JInHenHbIe y
JInHenHble 0 OHOPOAHbIE YPaBHEHMUS 2-r0
O0AHOPOJAHblE
InchdEepeHLMabHbie nopsfKa C Npon3BOoJbHbIMY
AndppepeHumnansHoe DaBHEHNS 2-10 Ko3hpuuymeHTamn. MeTon BapuaLum
21 N NHTerpanbHoe y . NPOU3BOJIbHbIX MOCTOAHHbIX. JIMHENHbIE
nopsigka. JinHenHole
ncyncneHne HeOLHOPOAHbIE YPaBHEHMNA 2-r0 Nopsfka
HeoAHOPOAHbIE
C MOCTOSAHHBLIMU KO3 PULNEHTAMU U
ypaBHeHus 2-ro »
npaBov YaCTblo CneumnasbHOro Br1aa.
nopsagka.
AnddepeHunansHoe | Ynucnosble paabl C
22 N UHTerpanbHoe NOIOXKUTESIbHBIMU Mpr3Haky CX04UMOCTH.
ncyncrieHne YJieHamu.
3HakKonepeMeHHsble
npdepeHumnabHoe .
Avdpepeny psaabl. Mpun3Hak JlenbHumua. AbcontoTHas un
23 N HTerpaJsibHoe
3HaKo4epenytoLwmecs | ycaoBHas CXOAMMOCTb.
ncynucsieHne
pAnbl.
OndppepeHumnansHoe | DyHKLUMOHANbHbIE
24 N NHTerpaJsibHoe psabl. CTeneHHble Teopembl Abens.
ncynucsieHne pAanbl.
npdepeHumnabHoe y
Avgpepeny Pap ®ypbe HeYeTHbIX U YETHbIX (PYHKLMNA
25 N NHTerpaJsibHoe Psanbl ®ypee.
Ha oTpeske.
ncyncneHne
Teopus Knaccuyeckoe n
. Knaccuyeckoe n cTaTucTnyeckoe
BEPOATHOCTEN U CTaTUCTUYECKOEe
26 onpefesieHns BepoATHOCTKN. Teopema
MaTeMaTunyeckas onpepeneHuns .
CNIOXKEHUS N YMHOXEHUNSA BEPOATHOCTEN.
CTaTUCTUKa BEPOATHOCTW.
Teopus .
. ®opmMyna nosHon .
27 BEPOATHOCTEN U BEPOATHOCTM ®opmMyna nonHon sepoaTHoCcTH. dopmyna
MaTeMaTunyeckas - belteca. YcnoBHas BEPOATHOCTb.
®opmyna beneca.
cTaTuCTUKa
OTKNOHEHNE OTHOCUTENbHON YaCcTOThl OT
Teopus ®opmyna bepHynan. -
. NOCTOSIHHOW BEPOATHOCTM B
BEPOATHOCTEN U JlokanbHasa n
28 HEe3aBUCUMbIX UCTbITAHNUSX.
MaTeMaTnyeckas WUHTerpasibHas , .
HavBeposiTHelLwee YAC/I0 NOSBEHUN
CTaTUCTUKa Teopembl Jlansaca.
CobbITNA B HE3ABUCUMBIX UCMBITAHUAX.
Teobus 3aKO0H pacnpeneneHns BeposiTHOCTEN
P . OVNCKPETHOW C1y4alHON BEJINYUHBI.
BEPOATHOCTEN U JuncKpeTHble .
29 . 3aKoHbl 6uHOMUaNbHLIN 1 [yaccoHa.
MaTeMaTunyeckas C/lydanHble BEeINYUHBI.
YnCoBble XapaKTEPUCTUKN OUCKPETHbIX
CcTaTUCTUKa

cnyanlelx BEJINHUH.




Teopus
BEPOATHOCTEN 1

3aKOH 60/bLLNX

HepaBeHcTBO YebbilleBa. Teopema

30 2
MaTemaTunyeckas yucen. Yebbiwesa
CTaTUCTMKa
Teopus DyHKUMA MNoTHOCTL pacrnpepeneHns
31 BEPOATHOCTEN ” pacrnipeneneHuns BEPOATHOCTEN HEMNPEPLIBHOW CyYaHOWM 7
MaTeMaTunyeckas BEPOSATHOCTEW BEINYNHBI. YAC/IOBbIE XapaKTEPUCTUNKM
CTaTUCTMKa CNyYalHOM BENNYUHBI. | HEMPEPbLIBHbIX C/TyYalHbIX BEJINYMH.
PaBHOMepHOe pacnpepesneHne
Teopus PaBHOMepHOe P pacnpen
. HopmasibHoe pacnpeneneHue
BEPOSATHOCTEN 1 pacnpeneneHue
32 Moka3aTenbHoe pacnpepeneHme.nx 2
MaTeMaTun4eckas HopmanbHoe
4YMCNOBbIE XapaKTepUCTUKN. PYHKLNS
CTaTuCTMKa pacrnpepeneHue
HaeXXHOCTH.
WToro 3a cemecTp: 32
WTtoro: 64
4.2 Copep>xaHue nabopaTopHbIX 3aHATUM
YyebHble 3aHATNA He peann3yoTCs.
4.3 Copep>XaHue NPaKTUYeCKUX 3aHATUN
KonuvectBo
Tema Copep>xaHue NMpPakKTU4eCKOro 3aHATUA Yyacos /
Ne HaumeHoBaHue
NpaKTU4ecKoro (mepeyeHb ONAAKTNYECKUX eQUHNLL: 4acoB B
3aHATUA paspena .
3aHATUA paccMaTpuBaeMbIX MOATEM, BONPOCOB) | 3/IeKTPOHHOM
dhopme
1 cemecTp
JInHenHasa anrebpa
MoBepxHOCTK 2
1 aHanmTn4yeckas [MoBepxHOCTK 2 nopsAgKa. 2
nopsagka.
reomeTpus
JlInHenHasa anrebpa
lMoBepxHOCTU 2
2 aHannTnyeckas loBepxHOCTW 2 nopsaka. 2
nopsaka.
reomMeTpus
JInHenHasa anrebpa
MpsmMas 1 NJI0CKOCTb
3 aHanmTn4yeckas MpsiMas 1 MNJIOCKOCTb B NPOCTPAHCTBE. 2
B MPOCTPaHCTBe.
reomeTpus
JlnHenHasa anrebpa
Mpamas 1 NA0CKOCTb
4 aHanuTuyeckas Mpamas 1 NA0CKOCTb B MPOCTPaHCTBe. 2
B MPOCTPaHCTBeE.
reomMeTpus
JInHenHasa anrebpa
MpsmMada Ha
5 aHanmTn4yeckas MpsiMas Ha NJOCKOCTH. 2
MAOCKOCTH.
reomeTpus
. JNnHenHas
JInHenHas anrebpa ;
3aBUCUMOCTb U JInHeHas 3aBMCUMOCTb U
6 aHannTUyeckas 2
He3aBUCUMOCTb HEe3aBMCMMOCTb CUCTEMbI BEKTOPOB.
reomMeTpus
CUCTEMbl BEKTOPOB.
. JNInHenHas
JNinHenHasa anrebpa N
3aBUCUMOCTb U JInHelHas 3aBMCUMOCTb ©
7 aHanmTu4yeckas 2
He3aBUCUMOCTb HEe3aBMCMMOCTb CUCTEMbI BEKTOPOB.
reomeTpus
CUCTEMbl BEKTOPOB.
. CMellaHHoe
JlInHenHasa anrebpa
npovssefeHune CmMelllaHHOe npou3BefeHre BEKTOPOB U
8 aHanuTnyeckas 2
BEKTOPOB U NX NX NPUIOXKEHME.
reomeTpus
npuioXxeHne




JInHenHasa anrebpa un

BekTopHoOe

npousseneHne BekTopHOe npov3seneHne BEKTOPOB U UX
9 aHanuTuyeckas 2
BEKTOPOB U UX npuioxXeHue.
reomeTpus
npunoXeHne
JInHenHasa anrebpa u | CkanspHoe
10 aHannTu4yeckas npovnsseneHune CkansipHoe npov3sefeHne BEKTOPOB. 2
reomeTpus BEKTOPOB.
JInHenHasa anrebpa un ;
JInHeHble onepauun .
11 aHanmTn4yeckas JInHenHble onepaunn HaL BEeKTOpamu. 2
Hal BEKTOpamu.
reomMeTpus
. PelleHune cucrtem
JInHenHas anrebpa un . . .
JINHEWNHbIX PelueHVe cuCTeM IMHENHbIX YpaBHEHUI
12 aHanuTuyeckas . 2
ypaBHeHUn MetofoM | meTonom aycca
reomeTpus
laycca.
PelweHune cucrtem
. JINHEWNHbIX . .
JInHenHasa anrebpa un . PelueHve cucTeM IMHENHbIX YpaBHEHUI
YPaBHEHUN METOL0M .
13 aHannTnyeckas Kpamepa, ¢ MeToZoM Kpamepa, ¢ NoMoLLbio obpaTHOM 2
reomMeTpus ' .| MmaTpuubl.
nomoLbto 0bpaTHOW
MaTpuLLbl.
JInHenHasa anrebpa un
ObpaTHaa maTpuua.
14 aHanmTn4yeckas ObpaTHaa maTpuua. PaHr MaTpuLbl. 2
PaHr maTpuubl.
reomeTpus
JNinHenHasa anrebpa un
Onepauun Hag
15 aHannTn4yeckas Onepauunun Hag MaTpuLaMu. 2
MaTpuLamu,
reomeTpus
JInHenHasa anrebpa un
Onpepenutenn 2 n 3
16 aHanmTn4yeckas Onpepenutenu 2 n 3 NOPsLKOB. 2
nopsaKOB.
reomMeTpus
WToro 3a cemecTp: 32
2 ceMecTp
BblyncneHune
npeLenos
AnddepeHuymnansHoe | HeonpeneneHHoCcTn | BolncneHne npenenos.
17 N NHTerpanbHoe BUAOB. epBbi 1 HeonpeaeneHHoCTU BULAOB. MNepBbin 1 2
ncymcneHme BTOPON BTOPOW 3aMeyaTesbHble npesesbl.
3aMeyaTesbHble
npegensi.
Bbl4ncneHune
npenenos. Mep.blii 1
OnddepeHumnansHoe | BTopoi Bbl4yncneHune npenenos. Mepsbiit 1
18 N NHTerpasbHoe 3ameyaTesibHble BTOPOW 3aMeyaTesibHble npenesbl. TOYKK 2
ncymcneHme npenensl. To4ku pa3pbiBa QYHKLAW 1 UX KNacCcupukauus.
paspbiBa QYHKLUW 1
nX Knaccuukaums.
OnddeperHunansHoe | UHTerprposaHue
19 N MHTerpasbHoe paLroHaibHbIX WHTerpupoBaHne paunoHanbHbiX gpoben 2
ncymcneHne npoben
npdepeHumansHoe | MHTerpuposaHue
Audbpepeny prp NHTerpuposaHue nppaumoHasbHbIX
20 N nHTerpassHoe nppaunoHabHbIX by HKLIIA 2
ncymcneHme yHKUMIA y
®opmyna HbloTOHa-
JNenbHnua. 3ameHa
OnddhepeHunanbHoe | nepeMeHHoN B ®opmyna HeloToHa-JlenbHmua. 3ameHa
21 N MHTerpajbHoe onpeLeneHHoOM nepemMeHHOW B onpefesieHHOM UHTerpane 2
ncymcneHne NUHTEerpane un N UHTErpupoBaHMe No 4acTAM.

NHTErpunpoBaHne rno
H4acCT4aM.
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HecobcTBeHHbIN

NUHTerpan c
6eCKoHeYHbIM HecobCTBEHHbIV MHTErpan c
AnddepeHumnansHoe | npenesiom 6ecKoHeYHbIM Npeaesiom
22 N NHTerpasibHoe NHTEerpmpoBaHus. UHTerpuposaHus. HecobcTBeHHbIE
ncyncneHne HecobcTBeHHbIE WHTerpasbl 0T HEOrPaHUYEHHbIX
WHTerpasbl OT (DYHKLMA.
HeorpaHU4YeHHbIX
yHKUMA,
KpuonvHenHble
WHTerpasbl Nepsoro
Thna (No AnnHe KpuBoavHeNnHble NHTEerpaJsibl NepBoro
AnddepeHumnansHoe (no P b PEOl
ayrn). Tuna (No gsvHe ayru). KprBoanHenHble
23 N HTerpasbHoe .
KpuonvHenHble WHTerpasbl BTOPOro Tuna (no
ncymcneHme
WHTerpasbl BTOPOro | KoopAnHaTam).
Tuna (no
KoopAnHaTaMm).
BblyncneHune
AndepeHumanbHoe | NPoM3BOAHBIX U BbluncneHne npon3BoLHbIX U
33 N NHTerpanbHoe anddepeHLanos LnddepeHLmnanos YUCI0BOW PYHKLMUN
ncymcneHne 4YMNCNOBOW PYHKLMUM 04 HOW MepeMeHHON.
O HOW NepeMeHHON.
Bbl4ncneHune
NPOU3BOAHbIX U
anddepeHunanos
CNOXHbIX (PYHKLMIA BblyncneHne Npon3BOAHbIX U
AndepeHumanbHoe | HECKONbKKX anddepeHunanoB CNOXHbLIX PYHKLWUIA
34 N MHTerpajbHoe nepeMeHHbIX. HECKOJIbKMX MepeMeHHbIX. BbldncneHune
ncymcneHme BblyncneHune MPON3BOAHbIX HEABHBIX (DYHKLIMIA OQHON 1
NPOW3BOAHbIX HECKOJIbKMX MepeMeHHbIX.
HEeABHbIX (DYHKLMN
OLHOW U HECKOJIbKIX
nepemMeHHbIX.
YacTHble
Npon3BOAHbIE,
YacTHble
YacTHble NPon3BOAHbIE, YaCTHblE
AndepeHumansHoe | anddepeHumalibl 1 y
_ AnddepeHumnanbl 1 NOJHbIN
35 N UHTEerpasibHoe MOJIHbIN
anddepeHunan QPyHKLUN HECKONbKNX
ncyucneHne anddepeHunan
NepeMeHHbIX.
pyHKLMN
HECKOJIbKMNX
nepeMeHHbIX.
Pa3znoxeHne
nphepeHLnanbHoe HKLWI B .
Audbpepeny (yHKL PasnoxeHve YyHKLUNA B CTEMNEHHbIe
36 N NHTerpasibHoe CTerneHHble pagbl. 2
. psgbl. Pag Tennopa. Pag MaknopeHa.
ncyucneHune Pan Tennopa. Pag,
MakiopeHa.
Pa3noxeHne
npdepeHumanbHoe HKLMI B .
Aucpepen (byHKL PasnoxeHve yHKLUNA B CTEMEHHbIe
37 N MHTerpajbHoe CTeneHHble psaabl. 2
. pagbl. Pag Tennopa. Pag MaknopeHa.
ncyucneHne Pan Tennopa. Pag
MaknopeHa.
Bo3pacTtaHue n
ybbiBaHMe.
DKCTPEMYMb
yHKLMNA. Bo3pacTaHue u ybbiBaHMe. IKCTPEMYMbI
AnddepeHumanbHoe | BbinykoCTb, (PYHKUMIA. BbIMYKNOCTb, BOFHYTOCTb,
38 N UHTEerpasibHoe BOFHYTOCTb, TOYKU Touky nepernba. AcumnToThl. ObLas
ncymcneHme neperunba. CXeMma nccsieoBaHnSA 1 NOCTPOEeHUA

AcumnToTbl. ObLLas
CXeMa 1cclie0BaHuns
1 NOCTPOEHMNA
rpacunKoB.

rpacVKoB.
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MepBoobpaszHas u
HeonpeneneHHbIn

AnpdepeHumanbHoe NHTErDan MepBoobpa3Has U HeonpeneneHHbIN
39 N NHTerpasbHoe pan. WHTerpas. HenocpencTtseHHoe 2
HenocpencrteeHHoe
ncymcneHme WUHTerpupoBaHue. MeTo[ 3aMeHbl.
NHTEerpmpoBaHue.
MeTopn 3aMeHbl.
AnpdepeHumansHoe | MeTon
40 N UHTerpasibHoe WHTEerpuposaHusa no | MeTton MHTErpMpoBaHUA Mo YacTAM. 2
ncymcneHme 4acTAM.
NHTerpuposaHune
npdepeHumansHoe HKL WA, y
Aucpepen (PyHKL WHTerpuposaHue yHKLMI, cofepxaLimx
41 N NHTerpansHoe cofepxxalmx . 2
y KBaZpaTHbIN TpexysieH
ncymcneHme KBapaTHbLIN
Tpex4seH
WToro 3a cemecTp: 32
3 cemecTp
AnpdepeHumanbHoe
npepeHumanbHble | AuddepeHunanbHble ypasHeHUs |
24 | n vHTerpanbHoe Andppepery Andpepeny P 2
CunCheHme ypaBHeHus | nopsfka | nopsaaka
nppepeHumansHoe | OLHOpPoLHbIE
Avgpepeny AHOpoA OnHopofaHble anddepeHumnansHbie
25 N MHTerpasbHoe anddepeHumnanbHble aBHEHNS 2
ncyncneHne ypaBHeHNs yp
JInHenHble
AuddepeHumnansHoe .
26 W MHTerpanbHoe angdepeHumansHble | JInHenHble aupepeHumanbHble 2
CunChenme YypaBHEHUS NepBoro | ypaBHeHUs NepBoro nopsaka.
nopsifika.
OndepeHumanbHble
[IMdbepeHLmabHoe ypaBHeHWs B NOJIHbIX | AnddepeHumanbHble ypaBHEHUS B
P anddepeHunanax. NONHbIX AnddepeHLnanax.
27 N UHTEerpasibHoe 2
NCYMCTEeH e OnddepeHuymnansHble | AnddepeHymansHble ypaBHEHUS BbICLINX
YPaBHEHUS BbICLUMX | NOPAAKOB.
NopsILKOB.
JInHenHble
04 HOpPOAHbIE
b depeHLnanbHoe angpgepeHumansHele | JInHenHble 04HOPOAHbIE
P YypaBHEHNs 2-ro A depeHumnanbHble ypaBHeHNs 2-ro
28 N NHTerpanbHoe . . 2
CunCienme nopsagka. JinHenHole | nopsaka. JInHenHole HEOAHOPOAHbIE
Heo4HOPOHble ypaBHeHUs 2-ro nopsaka.
ypaBHEHUs 2-ro
nopsfka.
npdepeHumansHoe | Yucnosble psaabl C
Aucbpepeny PAA Yucnosble paabl C NOJIOXKUTENbHBIMU
29 N NHTerpasbHoe NONOXUTENbHBIMU YNeHaMu 2
ncymcneHme 4yfeHamu
3HakornepeMeHHble
AnddepeHumnansHoe P
pAabl. 3HakonepeMeHHble paabl.
30 N UHTerpasibHoe 2
JCunCheHme 3Hako4vepepytoLimecs | 3HakoYepeLyoLWMecs paabl.
pAabl.
nppepeHumansHoe | PyHKLMOHaNbHbIE
Audbpepeny yHKU OyHKUMOHaNbHble psalbl. CTeneHHble
31 N MHTerpasbHoe psafbl. CTeneHHble Azbl 2
ncymncneHne A0bl
p
AndepeHumanbHoe
N UHTerpasibHoe anbl be. anbl be.
32 P Dy P dy 2
ncymcneHme
Teopwus OyHKLs
. pacnpeneneHus y
4 BEPOATHOCTEN 1 BEDOSTHOCTEN ®yHKUMSA pacnpeneneHns BeposTHOCTEN 2
MaTeMaTu4eckas canaMHoM CNyYanHOW BENNYUHBI.
CTaTUCTUKa y
BEJINYUHBI.
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paccMaTprBaeMbIX MOATEM, BOMPOCOB)

PaBHOMepHOe
Teopus pacnpeneneHue.
. PaBHOMepHoOe pacnpefeneHue.
BEPOATHOCTEN U HopmanbHoe
43 HopmanbHoe pacnpeneneHue. 2
MaTeMaTu4eckas pacnpeneneHue.
Moka3aTesibHOe pacnpeneneHue.
CTAaTUCTUKA [Moka3aTesibHOe
pacnpeneneHue.
Knaccunyeckoe n
CTaTUCTUYECKoe
Teopwus
. onpepeneHns Knaccrnyeckoe n ctaTtucTuyeckoe
BEPOATHOCTEN 1
44 BEPOATHOCTMW. onpegfesieHns BepoATHOCTU. Teopema 2
MaTeMaTuyeckas .
Teopema CNoXeHus 1 | CJIOXKEHNUS 1 YMHOXXEHUNS BEPOSATHOCTEN.
CTaTUCTUKa
YMHOXEHNS
BEPOSTHOCTEN.
Teopwus .
. ®opmyJia NoJHOM .
BEPOATHOCTEN U ®opmyJia nosiHoM BepoATHOCTW. Popmyna
45 BEPOSATHOCTH. ° 2
MaTeMaTu4eckas . beieca
®opmyna beneca
CTaTUCTUKa
Teopus ®opmysia bepHynnu.
46 BEPOATHOCTEN 1 JlokanbHasa un ®opmysia bepHynn. JlokasibHas 1 2
MaTemaTu4eckas NHTerpasbHas NHTerpasbHas Teopemsbl Jlannaca.
CTaTUCTUKA Teopemsl Jlannaca.
Teopus
. AdnckpeTHble
BEPOATHOCTEN 1 ) y
47 Cc/lyYyauiHble OnckpeTHble cnyYanHble BeJINHUHbI. 2
MaTeMmaTu4eckas
BEJINYUHBI.
CTaTUCTUKa
Teopus
BEPOSATHOCTEN 1 3aKoH 60MbLLMX
48 3aKoH 6onbLUMX Ynucen. 2
MaTemaTu4eckas yucen.
CTaTUCTUKa
WToro 3a cemecTp: 32
WTtoro: 96
4.4. Copep>XaHue CaMOCTOATENIbHOU PaboThbl
Bun Copep>xaHue CaMOCTOATEJIbHOM
HaumeHoBaHue o paboTbi Konuyectso
caMocTofiTeIbHOU
pa3spena paboTl (mepeyeHb ONOAKTUYECKUX eANHULL: yacoB

1 cemecTp
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JInnenHas anrebpa n
aHaMTnYyecKas
reomMeTpus

CamocTodATeNbHAs
paboTa ¢
mTepaTypon u
NoaroToBKa K
3a4€éTy

OCHOBHble CBONCTBA, MUHOP U
anrebpavnyeckoe gononHeHue. MoHATne
06 onpepennTene n-nopsaka u ero
BbluMcneHune. Mx suabl. Anrebpa matpud,.
MwuHop MaTpuubl. ObpaTHaa maTpuua.
PaHr maTpuubl. Onepauumn Hag,
MaTpuuamn. Metop Kpamepa, metoq
laycca, C NoMOoLLbI0 06paTHON MaTpuULLbI.
Teopema KpoHekepa-Kanennu.
JInHenHble onepaummn Hag BEKTOpaMU.
CkansipHoe npov3BefeHe BEKTOPOB.
CBOMCTBA CKaNAPHOro Npon3BeeHNS.
CBoOiCTBa BEKTOPHOIO 1 CMELLIaHHOro
npovsseneHns. JIMHenHas 3aBUCMMOCTb U
HEe3aBUCUMOCTb CUCTEMbI BEKTOPOB.
HekoTopble TeopeMbl 0 IMHENHON
3aBMCMMOCTU. ba3nc n pa3smMepHOCTb
JINHENHOr 0 NPOCTPaHCTBA. PasnnyHble
BMIbl YPaBHEHMSA NPSAMON. Yron mexay
NPSAMbIMU. YCNOBMA NapannesibHoCTn 1
nepneHanKynsapHOCTM OBYX NPSAMbIX.
Yron Mmexnay ABYMS NAOCKOCTAMMU.
YcnoBua napannenbHOCTU 1
neprneHAnKyISpHOCTM NAOCKOCTeN. Yron
MeXAy NPsSMON 1 NMIOCKOCTbI0. YCnoBme
napannesibHoOCTN 1N NeprneHanKynsgpHoCTH
NPSMON 1 NAOCKOCTMW.

60

Wtoro 3a cemecTp:

60

2 ceMmecTp
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OndepeHuymansHoe 1
NHTerpanbHoe
ncyncaeHne

CamocTosATeNbHANA
paboTa
MTepaTypon un
NMoAroToBKa K
3a4éTy

Mpenen PyHKUUN 0LHON N HECKOJIbKMX
nepemMeHHsbIx. [MoHaTe BM 1 bb Benn4yuH,
OrpaHWyeHHON 1 OTLEeSIMMON OT HyNA
BEJINYUH, UX CBOWCTBA. lMpocTenine
cBoncTBa npegenos. CpasHeHne 6M u Bb.
CsowncTBa 3KBMBasieHTHbIX BM 1 Bb.
Mpu3HakK cylwecTBoOBaHWUS nNpeaena.
MepBbln 1 BTOPOW 3aMeYaTesIbHble
npegensl n nx cnepcTema. OnpegeneHms
HemnpepbIBHOCTU PYyHKLNK. TOYKN
pa3spbiBa PYHKLAN 1 NX KNacCUprkaums.
CBoncTBa PyHKLUMI, HENPEPBIBHLIX B
TOYKE M Ha oTpe3Ke. HenpepblBHOCTb
(PyHKLNA HECKOJIBKUX NEepeMEHHbIX.
[eomMeTpUYeCKNin CMbIC NPOU3BOLHON.
MexaHM4YeCKnn CMbICN NPON3BOLHON.
Bbl4ncneHvne nponsBoaHbIX 1
AnddepeHLnanoB CNOXHbLIX QYHKLNIA
HECKOIbKUX MepeMeHHbIX. Bbl4ncneHune
NPON3BOAHbLIX HEABHBLIX (DYHKLA OQHON 1
HECKOJIbKUX NMepeMeHHbIX. MNpunoXxxeHns
hopMmynbl Tennopa K UccaenoBaHuto
yHKUMA. Bo3pacTaHue n ybbiBaHme.
DKCTPEMYMbI PYHKLUMIA. BbINyKNOCTb,
BOrHYTOCTb, TOYKM neperunba.
AcmnToThl. ObLias cxemMa ucciefoBaHUS
1 NoCTpoeHmnsa rpadukos. Tabnuua
OCHOBHbIX (DOPMYJ1 UHTErpPUPOBaHMA.
3aMeHa NepeMeHHbIX B HeonpeLesieHHOM
NHTEerpaJse n UHTerpupoBaHue rno
4yacTaMm. Teopema 0 NPOU3BOLHOWA
NHTerpaJsa no BepxHemy rnpegeny.
®opmyna HbtoToHa-JlenbHuua. 3amMmeHa
rnepemMeHHoO B ornpefiesieHHOM NHTerpane
N UHTErpupoBaHMeE No HacTAaMm.
HecobCcTBEHHbIN UHTErpan ¢
HeckoHeYHbIM Npenesiom
NHTerpupoBaHus. HecobcTBeHHble
NHTEerpaJsbl 0T HeOrPaHUYEHHbIX
PyHKUMA. TIPUNOXKEHNA UHTErPasoB.
Kp1BOJIMHENHbIE UHTErpasibl NepBOro
Tuna (no gavHe Oyru). KpuBoJIMHENHbIE
WHTEerpaJsbl BTOPOro Tuna (no
KOOpAMHaTaMm).

60

WToro 3a cemecTp:

60

3 ceMmecTp
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OndepeHumansHoe 1
NHTerpanbHoe
ncyncaeHne

CamocTosATeNbHANA
paboTa
MTepaTypon un
NMoOAroTOBKa K
3a4€Ty

TeopeMma cyLLeCcTBOBaHUS U
e[IMHCTBEHHOCTW peLleHmnsa 3aja4n Kowu
ONS ypaBHEHWA, pa3peLleHHoro
OTHOCUTEsIbHO NPON3BOAHON. YpaBHeHMA
C pa3geneHHbIMU NepeMeHHbIMU.
YpaBHeHUs ¢ pa3aensownummncs
nepemMeHHbIMK. YpaBHeHNS,
NPUBOAALLMECA K OLHOPOLHbIM.
0606LLeHHO 04HOPOAHbIE YPaBHEHNS.
JInHenHble HeoAHOPOHbIE YPaBHEHUS.
MeTon BapuaLum NOCTOSHHON (MeTo4
JlarpaHxa). Meton bepHynnu.
YpaBHeHus bepHynnu. HTerpupyowmi
MHOXUTENb. JINHENHbIEe 0QHOPOLHbIE
ypaBHeHUs 2-ro nopsagka ¢
MPON3BOJIbHLIMM KO3(h(ULIMEHTaMMN.
MeTon BapuaLum Npon3BOJIbHbIX
NOCTOSAHHbIX. JINHENHble HeOLHOPOAHbIE
ypaBHeHWS 2-ro nopsaaka ¢ NOCTOAHHbIMM
KO3(hpnuMeHTaMM 1N NPaBOM YaCTbiO
crneumansHoro Buaa. NpusHakm
cxogumocTu. MpusHak JlenbHuua.
ABContoTHasA 1 yCnoBHasA CXOAUMOCTb.
Teopembl Abens. Pag ®dypbe HEYETHBIX U
YeTHbIX PYHKLNA Ha OTpe3Ke.
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Teopuns BepOSATHOCTEN
n MaTemMaTmyeckas
CTaTUCTUKA

CamocTosATeNbHANA
paboTa
MTepaTypon un
NMoOAroTOBKa K
3a4éTy

Knaccumyeckoe 1 CTaTUCTUYeECKoe
onpeaeneHns BeposiTHOCTU. Teopema
CJIOXKEHUS N YMHOXXEHNS BEPOATHOCTEN.
®opMyna NosaHon BeposaTHOCTH. DopMyna
beneca. YCNoBHas BEPOATHOCTb.
OTKNOHEHNE OTHOCUTESIbHON YacTOTbl OT
NOCTOSAHHOWN BEPOATHOCTY B
He3aBUCUMbIX UCTbITAHUSX.
HavBeposaTHeLee Y1CI0 NOABJIEHNI
CobbITNS B HE3aBUCUMMbIX UCMbITAHUAX.
3aKOoH pacnpeneneHuns BeposaTHOCTEN
ONCKPETHON CNyYaHON BESINYUHBI.
3aKoHbl BUHOMMaNbHBIN K MyaccoHa.
Yucnosble xapakTePUCTUKN OUCKPETHbIX
CJly4alHbIX BEANYMH. HepaBeHCTBO
Yebublwesa. Teopema Yeboilwesa.
MNOTHOCTL pacnpeneneHns
BEPOATHOCTEN HEMPEPBLIBHOWN CAyYaiHON
BE/IMYMHBI. YNCNOBbIE XapaKTepPUCTUKM
HenpepbIBHbLIX C/yYalHbIX BEJINYMH.
PaBHOMepHOe pacnpegfeneHue.
HopmanbHoe pacnpeneneHue.
MokasaTesibHOe pacnpeneneHue. Nx
YMCNOBbIE XapaKTepUCTUKN. PyHKUUSA
HaOeXHOCTHW.

24

WToro 3a cemecTp:

44

UToro:

164

5. NMepevyeHb y4eOHOU NuTepaTypbl M y4ebHO-MeTOaMYECKOro obecneyeHus no
AucuunnuHe (Mmopynio)
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Pecypc HTb

Ne Bubnuorpacdmyeckoe onucaHue CamI'TY
n/n (3BC CamI'TY,

IPRbooks n 1.4.)

[lononHuTenbHas nuTepaTtypa

KopHenbg, C.I'. OuddepeHunansHble ypaBHeHUs. Paabl. Teopus
BepoaTHocTen : npakTukym / C. I'. KopHienbg, H. H. MNonos;

1 | Camap.roc.TexH.yH-T, MpuKiagHas MaTemMaTuka 1 MHpopmaTurka.- Camapa,
2014.- 101 c..- Pexxum gocTyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||2087

DNEeKTPOHHbIN
pecypc

KpaTHble 1 KpUBOJIMHENHbIE MHTErpasbl. Paabl. Teopus BepoATHOCTEN :
MEeTOAMYECKME YKa3aHNS U 3aaHNSA K KOHTPobHOWM paboTe Ne2 ans
CTYLEHTOB YCKOPEHHOM hopMbl 3a04HOI0 06yyeHns / CamapcKkuii
rOCyLapCTBEHHbIN TEXHNYECKUA YHUBEpCMTET, CaMapcKuii DNEKTPOHHBIN
rOCYyLapCTBEHHbIN apXUTEKTYPHO-CTPOUTESIbHBIN YHUBEPCUTET, BbiCLuas pecypc
MaTemaTuka; cocT.: A. M. 3ybapes, C. . XapbkoBckuin.- Camapa, 2008.- 50
C..- Pexxum poctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtul||elib||4324

MNpocsBrpkuHa, E.A. MaTpuubl 1 onpefennTenn : npakTukym / E. A.
MpocBupkuHa, C. H. KybbiwknHa; Camapckmi rocy4apCTBEHHbI

3 | TexHu4eckun yHusepcuteT, MNpuknagHaa MateMaTrka U UHGOpMaTmHKa .- 3-
e u3fa., ucnp. v gon..- Camapa, 2020.- 80 c..- Pexxum gocTyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||4242

DNEKTPOHHBIN
pecypc

YyebHo-meTOONYeCcKoe obecneyeHune

IpeBueBa, B.H. Teopns BEpOATHOCTEN M MaTeMaTUYeCKasa CTaTUCTUKA :
y4eb.-meTog.nocobue / B. H. M'pesuesa, J1. B. JliumaHoBa, J1. A. MypaToBa;
4 | CaMap.roc.TexH.yH-T, BbiCllas MaTeMaTuKa 1 NpuknagHas nHpopMmaTmKa.-
Camapa, 2008.- 25 c..- Pexxum gocTtyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtul||elib||747

DNEKTPOHHbIN
pecypc

EBnokumoB, M.A. JInHenHasa anrebpa n aHanUTU4YECKas reoMeTpus :
y4yeb6.nocobue / M. A. EBaokumos, E. 0. YekoTnno; Camap.roc.TeXH.yH-T,
5 | BbiCWwaa maTeMaTnKa v NpukiagHas nHpopmaTuka.- Camapa, 2013.- 291
C..- Pexxum poctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||871

DNEKTPOHHbIN
pecypc

MaTemaTunka. OuddepeHumnansHoe n MHTErpasbHoOe NCHUCIeHNe,
nocfieloBaTeNIbHOCTM U psifbl: y4ebHoe nocobue / HazapeHko M.A.,

6 |BHWWreocuctem, InekTpoHHO-bnbnnoTeyHas cnctema IPRbooks: 2011.- SN1KTPOHHBIN

. pecypc
Pexxum poctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||10409
OcHoBbI nthhepeHLNansHOro U MHTErpasbHOro NCHNCIEHNS PYHKL MM
7 o4HoOM nepemeHHoN: y4ebHoe nocobue / Manbues A.A., KOXXHBIN UHCTUTYT DNIEKTPOHHbIN
MeHeg)XMeHTa: 2011.- Pexxum gocTyna: pecypc

https://elib.samgtu.ru/getinfo?uid=els_samgtul||iprbooks||10296

Teopus PYHKLNA HECKOSIBKUX NepeMeHHbIX. AuddepeHLunansHoe n
NHTEerpasibHoe ncyncneHne: y4ebHoe nocobue / Xysnaxmetosa P.H.,

8 |PomaHoBa E.M., CybxaHkynosa [.I., KazaHCKMIA HaLMOHaNbHbI
nccnenoBaTeNbCKUN TEXHONOMMYECK YHUBepcuTeT: 2008.- Pexxum
poctyna: https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||63481

DNEKTPOHHBIN
pecypc

JocTtyn obyyatowmxcs K 9P HTB Caml'TY (elib.samgtu.ru) ocyuiecTBnseTcs nocpencTBOM NEKTPOHHON
NHGOpMaLMOHHON 0bpa3oBaTeNbHON Cpelbl yHMBepcuTeTa U caTta HTB Caml TY no nornHy u naposto.
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6. NepevyeHb MHPOPMALMOHHBLIX TEXHONIONUK, UCNOJIb3YEMbIX NPU OCYLLECTBJIEHUM
obpasoBaTenbHOro npouecca no AucuuniauHe (Moaynio), BKaOYas nepevyeHb
nporpaMMHoro obecnevyeHus

Mpu NPOBEAEHUN NEKLMOHHBIX 3aHATUA UCMOMb3YETCS MyAbTUMeANiHOe 0bopyAoBaHNe.
OpraHn3oBaHO B3aMMoaeicTere obyyatolwerocs n npenofaBaTeNis C UCMOJIb30BaHUEM 3JIEKTPOHHOM
NH-hopMaLMOHHON 0bpa3oBaTeNbHOW Cpeabl YHUBEPCUTETA.

Ne Cnocob
HaumeHoBaHue MpoussopuTtensb
n/n pacnpocTpaHeHus
1 | Microsoft Office 2007 Open License Academic Microsoft y JIneH3noHHoe
(3apybexHblii)

7. NMepevyeHb pecypcoB UHPOPMALMOHHO-TEJIEKOMMYHUKALLMOHHOM ceTu «MHTepHeT»,
npodeccuoHanbHbIX 6a3 AaHHbIX, UHPOPMALMOHHO-CMPABOYHbIX CUCTEM

Ne
n/n HaumeHoBaHue KpaTkoe onucaHue Pexum pocTtyna
1 | MaTemaTuka http://www.mathematics.ru/ Pecypcbl OTKpbLITOro
focTtyna

8. OnucaHuMe MaTepuanbHO-TEXHNYECKOMN Da3bl, He0OOXoo4MMON ANA OCYLLECTBNEHUA
obpasoBaTenbHOro Nnpouecca No AucuuniauHe (mogynio)

JleKuMOHHbIe 3aHATUSA

YyebHas ayauTopusa ON8 NPOBEAEHUS 3aHATUIA NIEKLMOHHOI0 TUMa, TEKYLLEero KOHTPOS U NMPOMEXYTOYHOW
aTTecTaluuu, OCHALWEHHAs TEXHNYECKMU CPeACcTBaMM 00y4YeHUs, CyXaWuMu Ans npeacTaBneHus yyebHom
MH(oPMaLK 601bLLOK ayAMTOpUM, Habop AEMOHCTPALIMOHHOIr0 060pYA0BaHNS: 3KPaH, NPOEKTOP, KOMMbIOTEP

MpakTuyeckue 3aHATUA

KoMnbloTepHbIA Knacc - yyebHasa ayouTopus s NpoBeAeHUS 3aHATUA CEMUHAPCKOrO Tumna, KYpcoBOro
NPOEKTNPOBAHMNSA (BbIMOMHEHUS KYPCOBbIX PaboT), rpynnoBbiX U MHAUBMAYANAbHbIX KOHCYJIbTAUMA, TEKYLLErO
KOHTPONA 1 MPOMEXYTOYHON aTTecTauumn, obopynoBaHHasa cneunmanm3npoBaHHON Mebesnbio, KOMMbITEPHON
TEXHUKOWN C OOCTYNoM B ceTb "VIHTepHeT” 1 3/IeKTPOHHY0 MHMDOPMaLMoHHO-06pa3oBaTenbHyo cpeagy CamlTY
MarHUTHO-MapKEPHON LOCKOW, KOMMJIEKTOM JINLLEH3NOHHOIO 1 CBOBOLHO pacnpoCTpaHAeMOro nNporpamMmMHoOro
obecneyeHns, yKasaHHOro B pasfese 6 HacToslen paboyen nporpamMmbl

CaMmocTosaTenbHas pabora

AyomTopusi, OCHalleHHas KOMMbIOTEPHON TEXHUKOW C BO3MOXXHOCTbLIO MOAKOYEHNA K ceTU «/IHTepHeT» 1 C
LOCTYMNOM B 3/IEKTPOHHYIO MH(OPMaLoHHO-06pa3oBaTenbHyto cpeny CamliTy.
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9. MeToagunyeckue MaTepuaibl

MeToaunyeckme pekomeHaaumm npu paboTe Ha nekuun

[lo nekumnmn CTyOeHT OOJKEH NPOCMOTPETh Y4eOHO-METOANYECKYIO U HAay4YHYO InTepaTypy No Teme
Nekunmn ¢ Tem, 4yTobbl MeTb NpeacTaBaeHme o npobnemax, KoTopsle byayT pa3bupaTbCs B NeKLUN.

Mepepn HavasoM nekumn obyyvatowmmcs coobulaeTca TeMa NeKUWK, NaaH, BONPoCkl, noanexatlime
pPacCMOTPEHNIO, LOBOAATCA OCHOBHbIE NUTEpaTypHble UCTOYHUKN. Becb y4ebHbil MaTepunan, coobaemblii
npenofaBaTesieM, JO/HKEH HE MPOCTO NPOCAyLWNBaTLCA. OH A0/KEH ObITb aKTUBHO BOCMPUHAT, T.e. YC/bIWaH,
OCMbIC/IEH, MOHAT, 3adMKCUPOBaH Ha Bymare n 3akpenJseH B NamaTu. MpucTynas K cayLwaHuio HOBOro y4ebHoro
MaTepuana, noae3Ho MbICJIEHHO YCTAaHOBUTb €ro CBS3b C paHee U3y4yeHHbIM. Cneas 3a TEXHUKON YTeHUs
NeKkunn (aKLLeHT Ha CyLLEeCTBEHHOM, MOBbILLEHNE TOHA, U3MEHEeHMe pUTMa, Nay3sa 1 T.M.), HeobxoamMmo BCaeq 3a
npenofaBaTesieM yMeTb Bbl€NATb OCHOBHbIE KaTEropuu, 3aKoHbl 1 ONpefeNiaTb UX coaepxaHue, npobnemsl,
npeanonaraTb UX BO3MOXHble pelleHns, okasaTenbCTBa M BbiBOAbl. OCyLLecTBAAS Takylo paboTy, MOXHO
3HauYuTenbHo obnerynTb cebe NoHMMaHue y4ebHOro MaTepuana, ero KOHCNEeKTUPOBaHNE U AalbHenlee
n3y4veHue.

KoHcnekTupoBaHWe nekuun nossonseT obpaboTaTbh, CMCTEMATU3NPOBATbL U Jy4Ylle COXPaHUTb
NoNy4YeHHY UHGpopMauuto ¢ TeM, 4yTobbl B ByaywiemM Mo)XHO BblIo BOCCTAaHOBWTbL B MaMSATWM OCHOBHbIE,
coaepxaTenbHble MOMEHThI. TunnyHas ownbka, copepluaemas 0by4vatoLMMCs, LOCJIOBHOE KOHCMEKTUPOBaHME
peyn npenogaBaTens. Kak npasufio, Npu 3anucu «Ca0BO B COBO» He OCTAeTCsA BpeMeHU Ha obayMbiBaHue,
aHann3 N cuHTe3 MHhopMauun. OTbrpas HY>KHY MH(OPMaLINIO, FTNaBHbIE MbIC/W, NPOBAEMbI, peLleHns 1
BbIBOAbl, HEOOX0AMMO COKpallaTh TEKCT, CTPOUTL €ro Takum obpa3om, 4Tobbl MOTOM MOXKHO ObINIO NIErKO B HEM
pa3obpaTbcs. XKenaTenbHO 0CTaBUTb B paboynx KOHCMEKTaX MoJsi, Ha KOTOPbIX MOXXHO ByaeT aenaTb MOMETKU
N3 PEKOMEHIOOBAHHOW NMTepaTypbl, LOMOJHSAOWMNE MaTepuan MNPOCAyLWaHHOW NeKUuUn, a Takxe
nogyepkuBatoLne ocobyto BaXXHOCTb TE€X WM UHbIX TEOPETUYECKMX MONOXKEHUA. C OKOHYaHUEM JeKL MUK
paboTa Hag KOHCMEKTOM He MOXET CYMTaTbCA 3aBepLUIeHHON. HYyXXHO elle BOCCTaHOBUTb OTAE/IbHbIE MECTa,
NPOBEPUTb, BCE I MOHATHO, YTOYHUTb Y4TO-TO Ha KOHCYNbTauuu 1 T.M. C TeM, 4YT0Obl KOHCNEKT MOr BbITb
MCMONb30BaH B MPOLLECCE NOATOTOBKN K MPAaKTUYECKNM 3aHATUAM, 3a4eTy, 3K3aMeHy. KOHCNeKT nekuun -
He3aMeHNMbI y4eOHbIN JOKYMEHT, HeobX0AUMBIN 418 CaMOCTOATEIbHON paboThl.

MeToanyeckme pekoMeHaaLmm npu noaroToBke n pabote Ha NPaKTUYECKOM
3aHATUM

MpaKTnyeckne 3aHATUA N0 AUCLMMIMHE NMPOBOAATCA B LIeNAX BbipaboTKM MPaKTUYECKMX YMEHUA U
nprnobpeTeHNsa HaBbIKOB B peLleHN NPOGeCCMOHasbHbIX 3a4ay.
PekoMeHAayeTCs cnenytollas cxema noaroTOBKM K MPaKTUYECKOMY 3aHSATUIO:
1. 03HaKOMJIeHME C MJAaHOM MPAKTUYECKOTr0o 3aHATMUS, KOTOPbIA OTpaKaeT Coldep)XaHue
NpeanoXKeHHOW TeMbI;
2. npopaboTKa KOHCMEeKTa Nekunu;
3. YTeHue peKoMeHAO0BaHHON NMTepaTypbl;
4. NoAroToBKa OTBETOB Ha BOMPOCHI MJlaHa NPaKTUYECKOro 3aHATNS;
5. BbINMOJIHEHME TECTOBLIX 3a4aHWI, 3a4a4y 1 ap.

MoaroToBka oby4aloWwerocs K NpakTUYECKOMY 3aHSATUIO MPOM3BOAMNTCS MO BOMpocaM, pa3paboTaHHbIM
ONS KaXKLOW TeMbl NMPaKTUYECKNUX 3aHATUIA U (MNK) Nekuunin. B npouecce NogroTOBKU K MPakTUYECKUM
3aHATUAM, Heobxooumo obpaTnTb 0coboe BHMMaHME Ha CaMOCTOATENIbHOE M3y4YeHMe peKOoMeHL0BaHHOM
nUTEepaTypsbl.

PaboTa CTyAEeHTOB BO BPeEMS MPAaKTUYECKOr0 3aHATUS OCYLLECTBASETCA Ha OCHOBE 3a[laHWUiA, KOTOpbIE
BblAalOTCA 06y‘-la}OLLI,VIMCFI B Ha4dasie Wnn BO BPEMA 3aHATUA. Ha NMPaKTUYECKNX 3aHATUAX NMPUBETCTBYETCA
aKTUBHOE yyacTue B 06CYXXAEHUN KOHKPETHbIX CMTyauuin, CNOoCOBHOCTb Ha OCHOBE MOJYYEHHbIX 3HAHWA
HaxoOnTb Haubonee 3hHEKTUBHbIE PELIEHUA MOCTaBAEHHbIX Npobnem, yMeTb HaXOAWUTb MOJIE3HbIN
LOMOMHUTENbHLIA MaTepuan no TeMaTuke 3aHATUNR. Obyyvatowmmca Heobxoammo obpallaTh BHUMaHWE Ha
OCHOBHbIE MOHATWS, aArOPUTMbI, ONPeAensiTe NPaKTUYECKYI0 3HAYNMMOCTb pacCMaTPMBAEMbIX BOMPOCOB. Ha
NpakKTUYeCcKUX 3aHATUAX oby4alowmecs LOSHKHbI YMEeTb BbIMOJHUTL pacyeT Mo 3afaHHbIM NnapamMeTpam uau
BbipaboTaTb onpeaesieHHble peleHns no o6o3HavyeHHoN npobneme. 3afaHns MoryT ObiTb FpynnoBbie U
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VHAUBMAYANbHbIE. B 3aBUCMOCTU OT CZIOXKHOCTYM NpeffaraeMblx 3aflaHnin, Lenen 3aHaTus, obuiein noaroToBKy
obyyatoLmxcs npenopaBaTeslb MOXXET NOACKA3aTb 00yYaloWUMCs anropuT™ peLleHns nan nepeoe LencTeue,
MNn ykasaTb obluiee HanpaBneHne paccyXAeHW. MonyyYeHHble pe3ynbTaTbl 06Cy)KAAOTCSH C NO3NLUNIA MX
afleKBAaTHOCTU MW 3(HEKTUBHOCTM B PAaCCMOTPEHHON CMTYaLMN.

MeTooun4yeckme pekoMeHgaLumm no BbINOJIHEHWNIO caMoCTOoATeIbHOW pa6OTbI

OpraHusaumnsa caMoCcToATeNbHOW paboTbl 06y4YalLWMXCS OPUEHTUPYETCSH Ha aKTUBHbIE METOQb
oBnafeHns 3HaHWAMWU, pPa3BUTUE TBOPYECKMX CMNOoCobBHOCTen, Mnepexoh OT MNOTOYHOro K
NHOVBUAYAAN3NPOBAHHOMY 06y4YeHMto C y4eToM noTpebHoCTen 1 BO3MOXXHOCTeN oby4atoLierocs.

CamocToaTenbHas paboTa ¢ yyebHuKamu, y4yebHbIMKU NocobusMM, Hay4yHON, CNPaBOYHON NNTEpPaTypon,
MaTepuanaMmn Nepuoanyeckux n3gaHuin n HTepHeTa aBnaseTca Hanbonee ahheKTUBHLIM METOLOM MOJTyHEHNS
JOMONHNTESIbHbIX 3HAHWI, NMO3BOASET 3HAYUTENBHO aKTMBU3UPOBATb NMPOLECC OBAALEHUS MHDOPMaLNEN,
crnocobeTByeT 6osee rayboKOMy YCBOEHUMIO M3yYaeMoro matepuana. Bce HoBble MOHATUSA MO U3yYaeMon Teme
HeobX0AMMO Bbly4NTb HaU3yCTb U BHECTW B M10CCapUiA, KOTOPLIV Lienecoobpa3Ho BeCTU C CaMOro Ha4vasla
N3y4YeHunsa Kypca.

CamocTosATenbHas paboTta peanmsyeTcs:

® HenocpeaCcTBEHHO B MpoLecce ayAUTOPHbIX 3aHATUN;

® Ha NeKUUsX, NPaKTUYECKUX 3aHATUSAX;

® B KOHTaKTe C nNpenofaBaTesieM BHE paMOK pacnuncaHus;

® Ha KOHCYJibTaumax no y4yebHbIM BONpocaM, B XO04€e TBOPYECKMX KOHTAKTOB, MPU NUKBMAALNN
3a[10/KEHHOCTEN, NPW BbIMOJAHEHUN NHANBUAYANbHbLIX 3a4aHUA U T.4.;

e B BubNMoTeKe, AoMa, Ha Kadenpe npu BbIMONHEHUN 0ByYaOWMMCS Y4eOHbIX U NPaKTUYECKMX
3ajay.

O eKTUBHBLIM CPeACTBOM OCYLLECTBAEHMNS 06y4YaloWmMMCs CaMoCToATeNnbHOW paboThl fABASeTCS
3/IeKTPOHHAA MHGOpMaLMoHHOo-06pa3oBaTebHAs Cpefla YHMBEpPCUTETa, KOTopas obecnevymBaeT JOCTYN K
y4yebHbIM nnaHaMm, paboynm nporpammamM OUCUUNAWUH (MOAYNeRn), NPaKTUK, K U3JaHUAM 3NEeKTPOHHbIX
61BNNOTEYHBIX CUCTEM,

10. ®oHA OLEHOYHbIX CPencTB No AucuUMnanHe (Moaynio)

@DoHJA OLLEeHOYHbIX CPeLCTB NpecTaBssieH B npunoxeHun Ne 1.
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MpunoxeHue 1 k paboyel nporpamme OUCUUMAUHBI

61.0.02.01 «<MaTemaTunKa»

DoHA, OUEHOUYHbIX CPEeACTB
no AUCUUNINHE
51.0.02.01 «MaTeMmaTuka»

Kopn v HanpaBneHue NoAroToBKU
(cneunanbHOCTDb)

HanpaBneHHocTb (npocdunb)
KBanudukauums

dopMa obyueHus

Fop Hayana NOAroTOBKM

NHcTuTyT / hakynbTeT

Beinyckaowas kadepnpa

Kadeppa-paspabotuuk

06beM OUCLUNJINHLI, Y. [ 3.e.

dopMa KOHTpoNA (NpoOMeXXyTo4yHasn
aTTecTauumn)
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Kathenpsl omnvana ®rboy BO "CamI'TY" B T.
HoBoKy#bbILLIEBCKe
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MNepeyeHb NnaHupyeMmbiX pe3ynbTaToB 00y4yeHUsa no aucuunaumHe (Mmoaynio),
COOTHECEHHbIX C NJaHUPyeMbiMU pe3ysibTaTaMu 0CBOeHUA obpa3oBaTeNbHOM

nporpamMmbi

Pe3ynbTaThl 00y4eHus

HaumeHoBaHue
KaTeronwm Kopg un Kop 1 HauMeHOBaHue (3HaTb, yMeTb, BRageThb,
(r nnr:n) HaMMeHoBaHue MHOMKaATOpa OOCTUXXEHUA COOTHEeCeHHbIe C
Py o KOMNeTeHLU U KOMMNEeTeHUuu MHOMKATOpPaMM
KOMMNeTeHU
BOCTUXKEHNA KOMNETEHLUH)
O6uenpotdeccnoHanbHble KOMMETEHLN
ONK-2 CrnocobeH
NCrosb30BaTb
OMK-2.1 Ucnonb3yeT
MaTeMaTunyeckue,
MaTemMaTunyeckue,
(pusmyeckne,
msnyeckne, pusnko-
punsunko- BrafeTb OCHOBHbIMU
MpogeccnoHasbHa XUMUYECKne, Xummyeckmne CC
4 METOLOOM NS XUMUYeckme, METONb! [U1S DeLUeHNs 33034 3aKOHaMW IMHENHOW anrebpbl
A XuMmyeckune Akl ANA P b a N MaTeMaTUYeCcKoro aHanausa
npogeccnoHasrbHON
MeTobl 4N14 .
0esTeNbHOCTU B XUMMNYECKON
pelleHns 3agad
. | TexHos0rnm
npogeccrnoHasbHON
LeaTesIbHOCTHY

3HaTb IMHenHyo anrebpy,
BEKTOpPHYt0 anrebpy,
aHaNUTUYECKY0 FreoMeTpuIo,
BBELEHME B MaTEMaTUYECKMNI
aHanus, andgepeHunansHoe
ncYnCeHne, NHTerpanbHoe
ncymcneHve, pagsl,
0bObIKHOBEHHbIE
AnpepeHumnanbHble
ypaBHEeHUS, Teoputo
BEPOSATHOCTEN 1
MaTeMaTUYeCKyl0 CTaTUCTUKY.

YMeTb NPUMEHATb
MaTeMaTuYeckne MeToibl 1
MOZeNV ANs pelleHns
npodeccroHanbHbIX 3a4av.
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ManVILI,a COOTBETCTBUA OLleHOYHbIX CpeACTB 3anflaHUpPOBaHHbLIM pe3ynbTaTamMm

obyyeHus

Kop n HaumeHoBaHue
KomneTeHuuu [1, 2, 3]

Pasgenbl AucumnnuHbI
(Tembl)

OueHOo4YHbIe
cpeacTBa ans
TeKyLero KOHTpons

OueHo4HbIe
cpencTBa And
NPOMEXYTOYHOM
aTrecTaumu

OlMK-1: CnocobeH
NPUMEHATb
€CTECTBEHHOHAYYHbIE U
MaTemMaTuyeckmne 3HaHus

JInHenHas anrebpa,
aHanuMTu4yeckas
reomeTpus,
andpepeHumansHoe un
WHTerpansHoe
ncYMCneHns.

Tekywne TecThl,
npoBepka
NHOVBUAOYanbHbIX
JOMaLUHUX 3adaHnin
(MO3), sawmTa
nabopaTopHbIX paboT.

OK3ameH (Bknovaet
TeopeTnyeckune
BOMPOCbI 1 Brok
peLleHus
NPaKTUYEeCKNX
3agav).

OlMK-2: CnocobeH
NPUMEHATL MeToabl
MaTemMaTU4eCcKoro
MOAENMPOBaHNSA

DYHKLMN MHOTUX
nepemMeHHbIX, Teopusi
BEPOSATHOCTEN,
mMatemaTmnyeckas
CTaTUCTUKA.

Konnokesuymeil,
3almTa pacyeTHo-
rpaduyeckux pabot
(PI'P), npaktnyeckue
3aHATUS.

3JK3amMeH nnu 3awmrta
KypcoBom paboThl
(Mpn Hannuun).

YK-1. CnocobeH
OCYLLECTBNATb MOWCK,
KPUTUYECKNI aHanm3 u
CMHTE3 nHGopMaLmn

MpumeHeHne meToaoB
MaTemMaTU4YecKoro
aHanusa K peLueHunto
npuKnagHbIX 3agad
XUMMUYECKON TEXHOSIOTUNN.

OueHka pedhepaTos,
acce, yyactme B
ONCKYCCUAX Npu
pa3bope KencoB Ha
NpakTN4ECKNX

3aHATUAX.

3aver
(TecTmpoBaHue Ha
aHanuTu4eckoe u
roruyeckoe
MbILLNIEHNE).




TunoBble 3aAaHua ANA NPOMEXYTOYHOWN aTTecTalMu No AUCLMNIInHe
B51.0.02.01 «MaTemaTnka»
ansa HanpaeneHus 18.03.01 Xumuyeckas TexHonorus
npodunb TEXHONOrNs XMMNYECKMUX NPON3BOACTB

2025 rog npuema

KoHTponupyemasi KoMmneTeHUMUA:

OlK-2. Cnoco6eH ucnonb3oBatb MatemMaTuieckue, chmsnyeckme, PrU3nNKo-XxMMU4YeCKmue, XMuMmyeckme MeToabl
AN pelleHus 3agad npocgeccuoHanbHOW AesATeNbHOCTM.

Bpe
M Ypos
BblIM
€Hb
Ne OfM 1 crok | Ne
OtBer Tun eHn
3agaH | CogepxaHve 3agaHus HOCT | Tem
Ha 3ajaHue 3agaHusi A
nsi san " bl
(6an
aHn
n)
A,
MWH
OTlK-2. CnocobeH ucnonb3oBatb MaTteMaTuyeckue, usmdeckne, PU3nNKo-XMMMYECKNe, XMMU4eckne MeToabl Ans
pelleHnsi 3agay NpogeccrMoHanbHoW esATeNbHOCTU.
4 5 3) OTKpbITLIN
OnpepenuTens paBeH c
1. 2 -3 pasBepHyT | 1 1 11
bIM
1y -2: 2) 22: OTBETOM
3) -22: 4)2
Onpegenutenb He U3MEHUTCA, eCnun 3) 3akpbITbIi,
1)nepectaBnTb MECTAMN ABE CTPOKU C BblGopoMm
2)nepecTtaBuTb MecTamu fiBa ctonbua ofHoro
5 3)cTpoku onpegenuTens 3aMeHUTb npasumbHoO | o 1 11
’ ctonbuamu, a ctonbubl - COOTBETCTBYOLLMMU ro oteeta '
cTpokamu
4)nogenvTb aNeMeHTbl Kakon-Hubyab CTpoku
(cTon6ua) Ha nx obWwwn genvTens
Onpepenutens 3-ro nopsigka 3To: 2) 3akpbITbIi,
1) BekTop, koopAnHaTaMm KOTOPOro SIBMAOTCS ¢ Bbibopom
3MNEeMEHTbI, CTOSILLME Ha [MaBHOW AuaroHanm ofHoro
MaTpuubl. npaBuIbHO
2) Hekotopoe u4ucno, onpeaerneHHbIM ro otseta
3 o6pasom conocTaBrneHHoe ¢ MaTpuLen 1 1 11
’ 3) PeweHne cucTtembl ypaBHeEHWW, U3 )
Ko3a(ppnuneHToB KOTOpOW cocTaBsneHa
mMaTpuua.
4) BekTop, KOOpAMHATaMM KOTOPOro SBMSATCA
3NeMeHThbI, CTosLLME Ha NOBOYHOW AnaroHanm
MaTpuubl.
OnpeaenuTtenb TpeyronbHOro Buaa paseH | 1) 3aKpbITbIN,
1) npov3BedeHU0  3MEeMEHTOB  MaBHOW ¢ Bbibopom
AnaroHanm ofHoro
4. 2)CyMMe 31EMEHTOB FMaBHOM AuaroHanm npasunbHo | 1 1 1.1
3) npovs3BegeHWI0O 3nemMeHToB MNo6GO4YHOM ro oteeta
aunaroHanm
4)cyMmme anemeHToB NOGOYHON AnaroHanm
1 2 3 1) KOM6VIHIpr
OBaHHbIA C
5 Onpepenutens |2 1 2| pasen BbIGOpOM 5 5 11
: 0fHoro
3 21 NpaBUMbHO
1) 8 28 3)6 4)-6 rooreeta




Bpe

M3 Ypos
BbIM
onn | SHE
Ne cnox | Ne
Oteet Tun €Hn
3apgaH | CopgepxaHuve 3agaHus HOCT | TeM
Ha 3agaHue 3afaHus 2
nsi aan " bl
(6an
aHu
n)
A,
MWH
3anncaTtb MUHOP anemeHTa |2 6 OTKpbITHIN
onpeaenuTens azs 0 5 c
6. 2 6 2 passepHyT | 1 1 1.1
4 3 1 bIM
0 5 6 OTBETOM
MuHopom anemMeHTa onpepenutens 3aKpbITbIiA,
TpPeTbEro nopsiaka HasblBaeTcH ¢ Bbibopom
onpepenutens BTOPOro nopsiaka, ofHoro
nonyyaroLmincs 13 AaHHOro onpeaenuTens npaBuIbHO
1) BbIYEpKMBaHMEM NtoOOI CTPOKM 1 cTonbua, ro oteeta
B KOTOPOM CTOUT AaHHbIN 31IEMEHT
7. 2) Bbl4EPKMBAHMEM CTPOKM, B KOTOPOW CTOUT | 4) 1 1 1.2
JaHHbIA 3neMeHT 1 noboro ctonbua
3) Bbl4epKkMBaHMEM NOOON CTPOKM U NobBOro
cTtonbua
4) BbluepkMBaHMEM CTpOKM M cTonbua, Ha
nepeceyeHun  KOTOpbIX  CTOMT  [AaHHbIN
3MNeMeHT
3 5 7 1) KombuHup
OBaHHbIN, C
Cymma marpiy A=[2 -1 0 " BbIGOpOM
ofHoro
4 3 2 NpaBUIbHO
ro oteeta
1 2 4
B=| 2 3 —2|paeHa
-1 0 1
4 7 11
na4 2 -2
3 3 3
8. 1 1 1.2
4 7 11
14 -2 2
3 3 3
4 -7 11
34 2 -2
3 3
4 8 11
Hl4 2 -
3 3 3
Mpouseenenne matpuy AB, rgpe A= Kombuhmp
OBaHHbIW, C
131 2 1 0 BbIGOpOM
9. 3 2 1.2
2 0 4/uB=|1 -1 2| paeHo oAHoro
npasBuIbHO
1 2 3 3 2 1 ro otseta




Bpe

M3 Ypos
BbIM
€Hb
Ne o T OfM 1 crox | Ne
3apgaH | CopgepxaHuve 3agaHus TBET vn S| oct | Tem
Ha 3agaHue 3apjaHua A
nsi " bl
sap (6an
aHn
n)
A,
MWH
4 6 6 8 0 7
nll 7 3| 216 10 4
8 11 14 13 5 7
4 6 6 8 0 7
3)|6 7 4| 4|16 10 4
8 11 14 3 5 7
3To
npsiMoyronbHasi
10. MaTtpuuei Ha3biBaeTcH.... Tabnuua, 1 1 1.2
COoCTaBrieHHas U3
yncen
Tabnuua, y
KOTOpOWN yucno
11. KBagpaTtHasa maTpuua — 370.... CTPOK W  4ucCno 1 1 1.2
cTon6uos
OOVHaKOBO
MaTpuupbl MMET OAMHAKOBYHO pa3MepHOCTb. | 2) Kom6uHup
Ecnm E — egvHuMyHaa matpuua TOro ke OBaHHbIN, C
pasmepa, 4yTo u matpuubl A,B,C , n matpuua BbIGOpOM
12 C=3A+B-E , Torga BepHo paBeHCTBO OHOro 1 1 12
’ 1) E=C-3A-B npasunNbHO '
2) B=C-3A+E ro oteeta
3) C-E=3A+B
4) A=C-B+E
Mpu nepectaHoBKe mecTamu  ABYX | 2) 3aKpbITbIN,
CTONGLOB MaTpulbl ee onpeaenuTerb... C BblGopoMm
O[HOTO
13, ;)He MeHseTcs NpaBunbHo | 4 1 12
JyMHOXaeTcs Ha(-1) ro oteeta
3)CTaHOBUTCS paBHbIM HYMO
4)ymHOxaeTcs Ha 1
Yucna B MHAEKce y aneMeHTOB MaTtpuubl | 2) 3aKpbITbIiA,
O3HauvaroT: ¢ Bbibopom
1. cTeneHb; O HOro
14. 2. HoMep CTpokK 1 cTonbua; npasunsHo | 1 1 1.2
3. Nnopsgok MaTpuLbl; ro oteeTta
4. yncna, Ha KoTOpble HY>XHO
nocnegoBaTenbHO YMHOXNUTL 3NeMEeHT
3anucb pasmep maTtpuubl (2x4) o3HavaeT: | 3) 3akpbITbIi,
1. maTpuua Hynesas; ¢ Bbibopom
2. maTpuua KBagpaTHas; ofHoro
15. 3. maTpuua umeeT aBe CTPokM u 4 cTtonbdua; npasunbHo | 1 1 1.2
4. onpegenutenb MaTpuubl paBeH 24; ro oTBeTa
5. HeT npaBWnbHOro oTBETA.
MaTpuua cucTembl ato: | ) 3aKpbITbIA,
1. HyneBasi MaTULa; ¢ Bbi6opoMm
2. maTpuua E; ofHoro
16. 3. maTpuua, cocToslas n3 koadPULMEHTOB npasunbHo |- 1 12
ro oteeta

CcBOOOHbIX YITEHOB;

4. Het NpaBUNbHOMO OTBETY;
5. matuua, coctoswasa mM3 koadPdULMEeHToB
NIEBOW YacTu.




Bpe
ms

Ypos
BbIM
€Hb
Ne OfM 1 crox | Ne
Oteet Tun €HuU
3apgaH | CopgepxaHuve 3agaHus HOCT | TeM
Ha 3agaHue 3apjaHua A
nsi aan " bl
(6an
aHn
n)
A,
MWH
[HaHbl MaTpuLibl (1 4 1) OTKPbITbIN
1 0 3 10 5 c
a=(1 73, B=(2 -1
17. 3 —4) PasBEPHYT | 3 2 1.2
3 1 bIM
CywwectByeT nu npoussefenue A-BT, u, ecrim OTBETOM
CYLLECTBYET, HanauTe ero.
YCcTaHOBUTE COOTBETCTBME A B I 3akpbITbii,
1.MaTpuua A.makcrmManbHbIn 4l 2113 Ha
HEeHyneBson MVHOpP cornocTasn
2.MuHop anemeHTa | b.onpegenutens, €Hune
onpepenuTensi NoMyYeHHbIN u3
AaHHOro nytem
BblYEPKMBaAHUS
CTPOKM 1 cTonbua, B
KOTOPbIX cTouT
18. BblOpaHHbIV 1 1 192
aneMeHT
3.0npegenutens B.npsimoyronbHas
MaTpuubl Tabnuua yncen
4. PaHr matpuubl I".paBeH cymme
npov3BeaeHuin
anemMeHToB nobon
€ro CTpoku ctonodua
Ha nx
anrebpanyeckue
OONONHEHNs
10. Cuctema ypaBHeHWl, uMmelowass XoTa Obl | COBMECTHOM 1 1 13
O[HO pelleHne, Ha3blBaeTCs. ..
Onpepenute Teopemy Kpamepa 3) 3akpbITbIN,
1) cuctema nUHENHbIX ypaBHEHWUN WMeeT ¢ Bbibopom
6ecymcneHHoe MHOXXECTBO peLLEeHNI ofHoro
2) ko3adpdUUMEHTBI NPU  HEU3BECTHbIX WU npasBunNbHO
cB0oOOAHbIE YNEHbI NPONOPLMOHANBHBI ro oteeta
20. 3) Ecnu onpepenutens CHCTEMbI OTINYEH OT 1 1 13
Hyns, TO CUCTEMA JIMHEWHbIX YPaBHEHWUWN
UMeeT OOHO eANHCTBEHHOE peLLeHNe, MPUYEM
Hen3BecTHoe paBHO OTHOLLEHNIO
onpeagenutenen.
4) Ecnu onpegenuTtenb CUCTEMbl FNIMHENHbIX
YPaBHEHMUI NMEET eQUHCTBEHHOE peLleHne
YpaBHeHWe Ha3blBaeTCHd NMMHEeNHbIM, ecnu | 2) 3aKpbITbIN,
OHO? ¢ Bbibopom
1) npu noacTaHOBKE NX BMECTO NepeEMEHHbIX OflHOTO
BO BCe YypaBHEHuMs OHu obpaliaiTcs B NpaBuIbHO
BEpPHble paBEHCTBA. ro oteeta
2) coaepXuT nepemMeHHble TONbKO B NepBOM
21. CTEMEHN W He COAEPXWUT npousBedeHNn 1 1 13
nepeMeHHbIX.
3) paccmaTtpuBaloTCcs B OCHOBHOM CUCTEMbI
OBYX JMHEMHbIX YypaBHEHWA C [OBYMSA
nepeMeHHbIMU 1 ABa METOAA UX PeLleHnst
4) OCHOBaH Ha MCMNOMNb30BaHWN
onpegenuTenen.
PaccTositne d mexay Toukamu M l(Xl; yl) |2 3aKpbITbIN,
¢ Bbibopom
20 M, (Xz; y2) onpegenseTcs no gopmyre oAHOro 1 1 14
3 2 npaBuUNbHO
1)d= \/(X2 + Xl) + (yl + yz) ro otBeTa




Bpe

M3 Ypos
BbIM
onn | SHE
Ne cnox | Ne
Oteet Tun €HuU
3apgaH | CopgepxaHuve 3agaHus HOCT | TeM
Ha 3agaHue 3apjaHua A
nsi aan " bl
(6an
aHn
n)
A,
MWH
2 2
2d = \/(Xz - Xl) +(Y2 - yl)
2 2
3 d :\/(Xz _Xl) _(yz - yl)
2 2
a)d :\/(Xl "'Xz) _(yl + yz)
KoopauHaTbl  TOYKM C(X; y), pensweit | 1) 3aKpbITbIi,
C BblGopom
OTPE30K Mexay To4yKamu A(Xl; yl) " ofHoro
. npaBuIbHO
B(Xz, yz) B 3afaHHOM oOTHOWeHun A r0 oTBETA
onpenensTcst No oopmynam
1)X_xl+ﬂbx2 Y, Ay,
1+ 4 1+ 4
23. 1 1 1.4
Z)szl_/b(z :yl_ﬂ‘yZ
1+ 4 1+ 4
3)X_xl+/1x2 Ay,
1-4 1-1
)X = Xl_—/lxz = y1+—;ty2
1-1 1+ A4
CkansipHblM Npoun3BefeHVEM OBYX BEKTOPOB | 4) 3aKpbITbIN,
HasblBaeTCcsl Npom3BeaeHne ¢ Bbibopom
1) ux mogynen; oHoro
2 ux moaynemn, YMHOXEHHOE Ha CUHYyC yrna npaBuIbHO
24. Mexay HUMU; ro oTBeTa 1 1 1.4
3) X Moaynewn, yMHOXXEHHOE Ha TaHreHc yrna
MeXay HUMM;
4) nx mogynemn, yMHOXXEHHOE Ha KOCUHYC yrna
MeXxay HUMu
Korga BEKTOpa KonnuHeapHbl? | 3) 3aKpbITbIN,
1. Korga +#0; ¢ Bbibopom
2. Koraa =0; ogHoro
25. 1 1 1.4
3. BEKTOPHOE NPOu3BELEHME STUX BEKTOPOB npaBuUNbHO
paBHO 0; ro oTBeTa
4. HeT npaBuWITLHOro OTBETA.
K nuHelHbIM onepauuam Hag BekTtopamu | 3) 3aKpbITbIN,
OTHOCATCS ¢ Bbibopom
1) BblYMCNIEHME CKaNSPHOro Mpov3BeaeHUs OflHOrO
BEKTOPOB npaBuUNbHO
2) BblYMCNEHME CMELLAHHOrO MPOoU3BEeAeHUs ro oteeta
26. BEKTOPOB 1 1 15
3) cnoxeHue, BblYMTAHWE W YMHOXEHWE
BEKTOpa Ha 4ncno
4) BblUUCIIEHNE BEKTOPHOIro
nponsseaeHus
(5,4,12) OTKpbITbIN
L= > o c
27 AaHbL BEKTOpbI: a(1,2,3),_)b(1,(132). Haintn passepHyT | 2 > 16
JNINHEHYI0 KOMGUHauuio 2a + 3b. bIM
OTBETOM
Hanucatb ypaBHeHue npsimon, npoxogswen | 3x-4y+37=0 OTKpbITbIN
28. yepe3 Touky A (— 3; 7) v napannenbHown c 3 2 1.7
npamon 3x —4y — 10 =0. pasBepHYT




Bpe

M Ypos
BbIM
onn | SHE
Ne cnox | Ne
Oteet Tun €HuU
3apgaH | CopgepxaHuve 3agaHus HOCT | TeM
Ha 3agaHue 3afaHus [
nsi aan " bl
(6an
aHu
n)
A,
MWH
bIM
OTBETOM
1;2) OTKpbITHIN
o c
Hantu Touky nepeceyveHuns NpsambIX X +y — 3 =
29. On2x+3y—8=0. passBepHyT | 2 2 1.7
bIM
OTBETOM
Ykaxute cnocobbl 3agaHns pyHKLUN: 3) 3akpbITbIi,
1) maTtematunyeckmn ¢ Bbibopom
30. 2) reoMeTpu4ecKuii OfHOro 1 1 2.1
3) aHanutudeckunii rpadpmyeckmin TabnuyHbIn npasunNbLHO
4) onepaTopHbIf ro oTeeta
9 3) Kom6uHup
lim -1 OBaHHbIN C
31. -1 x—1 Beibopom | 5 | 5 2.1
10 21 32 43 OAROTO
) ) ) ) npaBurbHO
ro oteeTa
. 3x+5 2) OTKpbITHIN
lim = c
32. x>7 X =5 pasBepHyT | 2 1 2.1
1) 15 2)13 3)17 H7 bIM
OTBETOM
) 1) OTKpbITHIN
li 3X°—2X c
33. anJ ox2 _5x pasBepHyT | 3 2 21
1)2/5 2)2  3)5  4)3/2 BIM
OTBETOM
5 OTKpbITbIN
c
o - sinl10x
34. HawTtn !(Lrt(} t92x pasBepHyT | 2 2 21
bIM
OTBETOM
. 0 OTKpbITLIN
Onpepenntb yrrnoBow KoadbpuumeHT c
35. HaKMOHHON acUMNTOTbI OYHKLIUK pasBepHyT | 2 2 21
2x+5
f(x) = = bIM
OTBETOM
5 OTKpbITHIN
¢
X
36. Ecnu lim (?) =ek, Tok="? pasBepHyT | 2 2 2.1
X bIM
OTBETOM
YcTaHoBMTE COOTBETCTBME B r 3aKpbITbIN,
1.MNepBbIV 5 A lim £ = Lfi%f'(") 34l 1] 2 Ha
3ameyvaTtenbHbIn x—ag(x) limg(x) conocrtaen
npegen eHne
2.BTopoit B.f(xo) =
3ameyvaTenbHbIn lim £®=f o)
npegen X=Xy XXo
37. 3.Mpasno B 1im % = 1 1 1 2.1
Jlonutans x=0 *
packpbITHS
HeonpeaeneHHocT
en
4. lMpoussogHas B [ lim (1 +1)x —e
TOYKe x—00 x
YKkasaTb HaKMOHHYI acuMnToTy yHKUuMn y | 4) KomGuHup
38. - 3 by o 3 2 2.2
=(x+1)*/(x-1) OBaHHbIA C




Bpe
ms

Ypos
BbIM
onn | €M
Ne o cnox | Ne
TBET Tun €HuU
3agaH | CopepxaHue 3agaHus HOCT | TeM
Ha 3agaHve 3afaHus 2
us san n bl
(6an
aHu
n)
A,
MWH
1)y=5 BbIGOpOM
2)y=-5 OflHOTO
3)y=-x+5 npaBuIbHO
4)y =x+5 ro oteeta
MpounssogHan dyHKUMM | 1) OTKpbITbIN
y =4x% +2x* + X—5 pasHa c
pasBepHyT
i 1)12x% + 4x +1 bIM , , -
. OTBETOM .
2)4x? +2x-5
3)12x3 +4x% +1
4) 8x% +2x+1
MpounssopHasn dyHKuMM | 3) OTKpbITbIV
y = (x3 —1Xx2 +X +1) paBHa c
pasBepHyT
10 1)3x* +4x® —2x -1 bIM X , -
. OTBETOM .
2) 2x* +x3—-2x-1
3)5x* +4x® +3x? —2x -1
H X +x3+xP—x-1
Bropas npousBogHas dyHkumm | 1) OTKpbITbIN
y = XInX pasna c
1 pasBepHyT
41. bIM 2 2 2.3
1 ; 2)Inx+1 OTBETOM
3)Inx 4)-Inx
Ouddepenuman nepBoro nopsaka | 3) Kom6uHip
dyHKUMM y=3 x* paBeH osanHsm ¢
42. 3 BbiOOpOM | 4 2 2.3
1) 12xdx 2) 4 X" dx O HOro
3 3 npaBuUrbHO
3)12 X" dx 4)3 X™ dx ro oTBETa
MpousBopgHass  npousBepeHus  (x+2)e* 3) COTKpb'TbM
paBHa ...
43 1) er 2)-eX(x+l) 3)eX(x+3) 4) e¥l(e+2x+x?) PassepHyr | 1|2 2:3
OTBETOM
OundcdepeHumnan nepsoro nopsiaka | 1) OTKpbITbIN
I - 2 . c
dyHkumn Y = 4X° 4+ 2X° + X —5 pasen N
1)(12%? + 4x +1)dx; bIM
44, 2 OTBETOM 1 2 2.3
2)(4X° +2X—5)dx;
3)(12x3 + 4x? +1)dx;
4)(8X?% + 2X +1)dx
X2 +1 4) COTKpblTblVl
MponssoaHas pyHKumMn y= m paBHa passepHyT
45, 9 bIM 2 2 2.3
4x 4x OTBETOM




Bpe

M Ypos
BbIM
onn | SHE
Ne cnox | Ne
Oteet Tun €HuU
3apgaH | CopgepxaHuve 3agaHus HOCT | TeM
Ha 3agaHve 3afaHus [
nsi aan " bl
(6an
aHu
n)
A,
MWH
3 4x " —4x
Ay ., 2
(x2 —1) (x2 —1)
BTopas npoussoaHas dyHkumm Y = XSinx | 4) OTKpbITBIN
c
aBHa
46. past : passepHyT |2 |2 23
1)SIN X+ XCOSX 2) — XSInX bIM
3) 2COSX + XSIN X 4) 2COSX — XSIN X OTBETOM
MHo>xecTBO Bcex To4ek (X, Y), Ans KOTOPbIX 3aKpbITbIiA,
onpepgeneHa yHKUMNA z=f(x,y) ¢ Bbibopom
Ha3bIBaeTcA ofHOro
47. a) obnactb 3Ha4YeHUI YHKLMY; B) npasunbHo | 1 1 24
0) obnacTtb onpenenexHusa pyHKuUK; ro oteeta
B) NVHUS YPOBHS;
r) rpadpmk yHKUMN.
Yto npepctaBnsier cobown  rpadwumk | B) 3akpbITbIiA,
dyHKUMM OBYX nepemeHHbix z=f(x,y) B ¢ Bbibopom
TPEXMEPHOM NMpPOCTpPaHCTBE? OfHOro
48. a) KpMBYHO NNHWIO; npasunbHo | 1 1 24
0) NOBEPXHOCTD; ro oteeta
B) NJIOCKOCTb;
r) TOYKy.
Kak o6o3HayaeTcsi 4acTHasi npowusBoaHas | B) 3akpbITbIi,
dyHKuMK z = f(x, y) N0 nepemMmeHHon x? ¢ Bbibopom
) dz, O[1HOTO
dx’ NpaBuUnbHO
6 dz, p
49, )ay rooteeta [ 1 |1 2.4
B) 9z,
7
F)@/
Yemy paBHa 4acTHas npou3BoAHas 9z | a) 3aKpbIThIi,
ox ¢ BbIGOPOM
= y2
pyHKUMM Z = X%y + 3y?
a) 2xy: ofHOro
50. o v npasunbHo | L 1 2.4
B) 2X + 3y: ro oteeta
r) 2x.
Y10 HeoGX0AMMO NPOBEPUTL B TOYKE ANA | a) 3akpbITbIN,
BO3MOXHOro 3KCTpEemMyma doyHKUMM ¢ Bbibopom
z=f(x,y)? O[lHOTO
a) paBeHCTBO Hymo obenx  YacTHbIX npaBuIbHO
NPOM3BOAHbIX MEPBOro NopsiAKa; ro oteeTa
51. f o 1 1 2.4
6) paBeHCTBO HyIH0 YacTHOW NMPOM3BOAHOM MO
X,
B) pPaBEHCTBO HyI0 YaCTHOW NPOU3BOAHON MO
y;
r) HENPEPLIBHOCTb (PYHKLIMN B 3TOM TOYKE.
Kak HasbiBaeTcsi BeKTOp, COCTaBrieHHbIN | 6) 3aKpbITbIN,
M3 YacTHbIX NPOU3BOAHBLIX (YHKLMU ¢ Bbibopom
z=1(x, y) B TOuke? O[HOTO
52. a) BEKTOp HopManu; npasunbHo | 1 1 2.4
0) rpagueHT; ro otTeeta
B) HanNpaensoLWUA BEKTOP;
r) eAVHUYHBIN BEKTOP.
6) 3aKpbIThIi,
53, Y1to nokasbiBaeT rpagueHT cyHKUMN B ¢ BuiBopom | 1 1 24

3apaHHOMN TouKke?

0IHOro
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MWH
a) HanpasneHue Haubonbluero y6biBaHWA npaBuUbHO
yHKUMY; ro oteeta
0) HanpaBneHne HavbonbLUero Bo3pacTaHus
yHKUMY;
B) 3HaYeHne PYHKLUN B 3TON TOYKE;
r) CKOPOCTb M3MEHEHMS1 aprymMeHTa.
Yto Takoe FnUHUA YPOBHA PYHKUMUK | a) 3aKkpbITbIi,
z=f(x,y)? ¢ Bbibopom
a) MHoxecTBo Touyek, rme f(x,y)=C ofHoro
(mocTosHHag); npasunNbLHO
54, i 1 1 24
0) rpadmk doyHKLUMKM B nriockocTn OXxy; ro oteeta
B) npoekuuns rpacumka Ha ocb Oz;
r) MHOXeCTBO TOYeK, [Ae  YacTHble
MPOM3BOAHbIE paBHbI HYMIO.
Kakoe ycnoBsue 4OMKHO BbINOMHATLCA ANs | B) 3aKpbITbIiA,
AnddepeHumpyemocTy byHKUmuM z = (X, y) ¢ Bbibopom
B TOUYKe? oJHoro
a) CyLLeCcTBOBaHME YacCTHbIX MPOM3BOAHbLIX B npaBurbHO
55, 3TON TOYKeE; ro oteeta 1 1 24
0) HenpepbIBHOCTb YaCTHbIX MPOU3BOAHbLIX B
OKPECTHOCTU TOYKM;
B) CYyLWECTBOBaHME W  HEMpepbIBHOCTb
YaCTHbIX NMPOU3BOAHbIX B TOYKE;
r) paBEHCTBO YaCTHbIX MPOM3BOAHbIX B TOYKE.
CooTHecuTe NoHATHE C ero onpegeneHnem 3akpbITbIi,
noHaTne onpegenexHve r Ha
1. 0O6bnacTtb A.MHOXecCTBO 3l 1l 2] 4 conocrtaen
onpeneneHuns TouekK (X, Y) enme
doyHKUMN nnockoctn Oxy,
z=1(x,y). 0N KOTOPbIX
f(x,y)=C (rge
C—
NOCTOSIHHAs).
2. 'padpuk B.MHOXecTBO
doyHKUMN Bcex nap (X, Y),
z=1(x,y). npu KOTOPbIX
dyHKumA f umeeT
56. 1 1 2.4

3Ha4veHune.

3. JlInHnA ypoBHA

B.MNoBepxHOCTL B

doyHKUMNN TPEXMEPHOM

z=1(x,y). npocTpaHcTBe,
3afaHHas
YpaBHEHMEM
z=1(x,y).

4. YacTHble I".MNMpon3BogHble

Npon3BOAHbIE

doyHKUMUN Z—)Zc " g—z,

z=1(x,y). g

nokasbiBarowjmne
CKOPOCTb
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57.

CooTHecuTe
Ha3BaHWeM/CMbICIIOM

BblpaxeHue c ero

oz
T ox

A.lMonHbIR
andpchbepeHumnan
doyHKUMN
z=1(x,y).

0z

b.YactHas
npovssoaHas z
no X.

B.YacTHas
npovssoaHas z
noy.

I.M'pagueHT
doyHKUMN
z=1(x,y).

3akpbITbii,
Ha
cornocTasn
eHune

24

58.

CooTHecuTe ycnoBue C ero HasHa4vyeHuem

0z 0z
1—=0u —=
ox 0 ay 0

A.Ycnosue
Hann4ums
MUHUMYMa

oyHKUMN
z=1(x, y) B TOuke.

2. AC-B?>0 u
2
A<0 (rae A= 2Z

x?'
9%z

9%z
B= = =
axdy’ c 6y2)

b.Ycnosue
Hann4ums
Makcumyma

doyHKUMN
z =f(x, y) B Touke.

3. AC-B?>0 wu
A>0

B.Ycnosue
OTCYTCTBUSA
3KCTpEMymMa

doyHKUMUN
z =f(x, y) B Touke.

4. AC-B2<0

I.Heobxoanmoe
ycnosue
3KCTpemyma
(KpuTuyeckas
TOYKA).

3aKpbITbIN,
Ha
cornocTaBen
eHve

2.4
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A,
MWH
CooTHecuTe 06 LEKT C ero reomeTpuyeckom 3aKpbITbIiA,
MHTepnpeTaumen r Ha
1. dyHKUMA A.BekTop, 31 212 conocrtaen
z=1(x, y). yKa3zblBaloLLii eHne
HanpaBneHue
HambonbLIero
BO3pacTaHus
GOyHKUMN B TOUKE.
2. JInHnga ypoBHs B.lMoBepxHoOCTL B
f(x,y) =C. npocTpaHcTBe
Oxyz.
3. pagneHT B.KpvBas Ha
59. (Z—Z;Z—Z) B Touke. | M/10CKOCTN OXxy, 1 1 2.4
oy B/10/1b KOTOPOIA
3Ha4veHune
doyHKUMN
NMOCTOSAHHO.
4. KacarenbHas I".MNMnockocTs,
N0CKOCTb K «npunerawooLas»
rpadmky z =f(x,y) | K rpadpuky
B TOUKe. doyHKUMN B
[aHHO Touke 1
annpoKcMmupyo
wasa ero
JIOKaJ1bHO.
Mopsgok HaxoXxpaeHus YactHbIX | 1 >2 >3-4 3aKpbITbIN
Npou3BOAHbIX NepBOro nopsiaka yHKLUm Ha
z=f(x,y) ycTaHoBne
Pacnonoxute waru B npaBUSIbHOWM Hue
nocrepoBaTesibHOCTU: nocnenosa
TENbHOCTK
1.3acbmkcupoBaTth NepemMeHHyo y (cumtatb eé
MOCTOSHHOM).
60. 2 lMpoanddepeHumposaTb f(x,y) no 1 1 24
nepeMeHHON X, NoNy4nB Z—i .
3.3admkcmpoBaTh NEPEMEHHYIO X (CUnTaTh eé
NMOCTOSAHHOM).
4.TMpoanddepeHumnpoBaTtb f(x, y) no
nepeMeHHON y, Nony4ms 2—;
Mopsmok  uccremosawus  dpyHkumm | 2 1 374 ﬁngb'TbM
z=1(x, y) Ha akcTpemym CTAHOBNE
61. Pacnonoxute warm B nNpaBUNLHOWM ﬁme 1 1 24
nocnenoBaTeNbHOCTU:
nocrnegosa

TEJIbHOCTU
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A,
MWH
1.HaitM 4acTHble npou3BOAHbIE BTOPOrO
nopsaka: oz 0%z 0%z
ax2’ dxdy ’ay?
2.HanTu KpuTUYEeCcKne TOUKM, peLumB CUCTEMY
0z 0 0z 0
ax oy
3.BbluncnuTb 3Ha4eHNs BTOPbIX NPOM3BOAHBLIX
B KaXXOOW KPUTUYECKOM TOUKE.
4 MpuMeHUTb [ocTaToyHble ycrnosus
aKkcTpeMyma (4epes onpegenutenbs [ecce un
3HaKM BTOPbIX MPOM3BOAHBIX).
Mopsapok BblYNCIeHUNA nonHoro | 3—-1-2-4 3akpbITbIv
anddepeHumnana dz dyHkummn z=1(x,y) B Ha
TOuKe yCcTaHoBne
Pacnonoxute waru B nNpaBUNIbHOWM HVe
nocneaoBaTeNlbHOCTU: nocnenosa
1.HaiiTn YacTHy0 NnponssoaHyto g—; TeNBLHOCTH
62. 2.3anucathb chopmyny MOMHOTo 1 1 24
anddepeHumana: dz= g—i dx + g—zdy
N oz
3.HaiTtun yacTHyto Npon3BoaHYHO Fe
4.lMopactaBute B QOPMYNy  3HAYeHUs
NPOU3BOAHbIX B 324aHHOW TOYKE.
Mopsnok mnocTpoeHUss nUHUKM YypoBHA | 1 -2 >3-4 3aKpbITbI
f(x, y) = C nns 3agaHHon yHKLMM Ha
Pacnonoxute waru B npaBUSIbHOWM yCcTaHoBne
nocneaoBaTeNlbHOCTU: Hue
nocnenosa
1.BbiGpatb KOHKpeTHoe 3HayeHue TENbHOCTU
63. KOHCTaHThI C. 1 1 2.4
2.3anucaTe ypaBHEHME JIMHWM  YPOBHS:
f(x,y)=C.
3.Moctpoute KpuBytD Ha nnockoctn Oxy,
COOTBETCTBYHLLYIO YpaBHEHUIO.
4.MNoBTOPUTb ANA Apyrux 3HaveHun C (ecnum
HY>KHO HECKONbKO MNHUR).
HeonpeneneHHbIn uHTerpan ot PyHKUUM - | 4) 3aKpbITbIN
aTo... ¢ Bbibopom
1) ogHa nepBoobpasHasa yHKUMM OfHOro
64 2) COBOKYMHOCTb BCEX NPOM3BOAHBIX (DYHKLUN oTBeTa 1 1 26
’ 3) COBOKyMHOCTb Bcex AuddepeHumnanos '
yHKUMN
4) COBOKYMHOCTb BCEX MepBOOBpPasHbIX
yHKUMN
PyHKUUA F(x) Ha3blBaeTcs | 2) 3akpbITbI
nepsoo6Gpa3Hon cyHKuMen Ans PyHKUUU C BblGopom
f(x) Ha npomexyTke X, ecnu... O[HOTO
1)xoTs 6bI B OQHON TOYKE X 3TOrO NPOMEXyTKa oTBeTa
F'(x) = f(x)
65. 2) ecnu B Kaxaon X 3Toro npomexyTka F '(x) = 1 1 2.6

f(x)

3) XxoTA 6bl B O4HON TOYKE X 3TOrO MPOMEXYTKa
f'(xX) = F(x)

4) ecnn B KaXQoW TOYKe X 3TOro npomexyTka f

(X) = F(x)
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A,
MWH
OnpeaeneHHbIN MHTErpan — 3aTo 1) n4) 3aKpbITbIi
1) Ans HenonoOXMTeNbHOW yHKLMK Nnowaab ¢ BblGopom
KPVUBOMMHENHOW Tpaneuun, OorpaHnYeHHon HECKOmbKN
rpadmKomM aTon PyHKUMM, MPAMBIMWU X = @, X = X OTBETOB
b 1 ocbto abecuunce
2) ANs HEMONOXMTENbLHOW PyHKLUMK nrowanb
KPUBOSIMHENHOW  Tpaneuun, OrpaHU4YeHHOMN
66 rpadoukoM 3TON PYHKUUN, NPAMBIMU X = @, X = 1 1 27
) b n ocblo abcumcce, B3ATas Co 3HaKOM MUHYC )
3) npepen wuHTErpanbHOW CyMMbl  Npu
CTpemMrneHnn HanbonbLuen U3 OfIMH OTPE3KOB
K Hyro
4) gna NONOXWTENbHOM hyHKUMKM nnowanb
KPVBOMMHENHOW  Tpaneuun, OrpaHnYeHHon
rpadouKoM 3TON PYHKUUN, NPAMBIMU X = a, X =
b 1 ocblo abcumce
KpaTHbIli MHTerpan xapakrtepusyeT 3aKpbITbIi
a) WHrterpupoBaHve  OyHKUMM  OOHOM C BblGopoMm
nepemMeHHoM; OHOro
67 6) WHTerpupoBaHne yHKUNM HECKOMbKMX 6) oTBeTa 1 1 238
’ nepeMeHHbIX MO MHOroMepHou obnacTu; )
B) VIHTerpvpoBaHue no Kp1BoW NUHWUK;
r) Bbluvcnenve nnowagu noa rpadukom
PYHKUMW.
Ana BbluucneHusa paboTbl cunbl BAONL | B) 3akpbITbIi
KPUBOM UCMONb3yeTcs ... UHTerpan ¢ Bbibopom
a) OnpeaenéHHbIn nHTerparn; O HOro
68. o . 1 1 2.8
6) HecoGcTBEHHbIV MHTErpar; oTBeTa
B) KpMBONMUHENHBIN MHTerpar;
r) KpaTHbln nHTerpan.
[OBOMHOM UWHTerpan no npPsAMOYronbHOM1 6) 3aKpbIThIA
obnactun D = [a, b] x [c, d] BbluMcnseTca ... ¢ BbiGopom
a) Kak npousBegeHue OBYX onpeaenéHHbIX OAHoro
WHTErpanos; oTseTa
6) Kak NOBTOPHbIN MHTErpan
69. b d 1 1 2.8
S dx [, fGx,y)dy;
B) Yepe3 BblUMCNEHME KPWUBOJIMHEWHOMO
WHTEerpana no rpaxuue obnactm D;
r) Yepes npegen CyMMbl 3Ha4eHU PyHKLMKN B
y3rax CeTKu.
YpaBHeHue, KoTopoe nNOMUMO (PYHKLUKN | B) 3akpbITbIv
COAEPXUT €€ NPON3BOAHbIE Ha3bIBaeTCA... ¢ Bbibopom
70 a) VippaumoHanbHoe ypaBHeHue; OflHOrO 1 1 31
' 6) TpuroHomeTpunyeckoe ypaBHeHUE; oTBeTa '
B) [ndbepeHumansHoe ypaBHeEHNE;
r) Anrebpavyeckoe ypaBHeHNeE.
Mopsakom AuddepeHumnanbHoro | B) 3akpbITbI
ypaBHeHUA siBNsieTCA. .. ¢ Bbibopom
a) Huswun nopsgok BXOAAWMX B HEro ofHoro
NPOV3BOAHbIX; oTBeTa
71. 6) CpeaHuin nopsagok BXOAAWMX B Hero 1 1 3.1
NPOV3BOAHbIX;
B) HamBbiCluMN nopsigok BXOASALMX B HEro
NPOU3BOAHBIX;
r) KonnyectBo Npon3BoaHbIX B YPaBHEHWU.
PeweHus anddepeHUManbHbIX | B) 3akpbITbI
72. ypaBHeHWA nmocne onpeaeneHus Buaa ¢ Bblbopom | 1 1 3.1

YKa3aHHbIX NMOCTOAHHbIX n
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HeonpeAenéHHbIX byHKLMN ofHoro
Ha3bIBaKOTCH... oTBeTa
a) O6wmmu;
0) TeopeTuyeckumu;
B) YacTHbIMU;
r) MpakTnyecknumm.
OndcbepeHunanoHoe ypaBHeHue pAnAa | B) 3akpbITbIi
yHKLMM oT ogHowm nepemMeHHow C BblGopom
Ha3bIBaeTcA... ofHoro
a) MpocTenwee anddepeHumansHoe oTBeTa
ypaBHEHME NepBoro NopsaKa;
73. 0) [OuddpepeHumanbHoe ypaBHeHME B 1 1 3.1
YaCTHbIX NMPON3BOAHbIX;
B) OOblkHOoBEHHOe  AuddepeHumansHoe
ypaBHEHME;
r) JlnHenHoe anddepeHumnansHoe
ypaBHeHMe.
y=C-e* — sinx OTKpbITHIN
¢
74. PewwuTe ypaBHeHune y' +y cosS x = 0. pasBepHyT | 3 2 3.2
bIM
OTBETOM
y=C-e*+x-e* | OTKpbITbIN
c
r u
75. PelumTe ypasHeHue y-—-y=z ElaMsaepHyT 5 3 3.3
OTBETOM
AnddepeHumnanbHbie ypaBHeHus, | B) 3aKpbITbI
cogepxawme HeusBecTHble  (pyHKUUM ¢ Bbibopom
HECKOJIbKUX MNepeMeHHbIX U UX YacTHble ofHoro
Npou3BOAHbIE Ha3bIBaOTCS: oTBeETa
A) OOGblkHOBEHHblE  AuddepeHUmanbHble
76. ypaBHEHUS; 1 1 34
6) MpocTtenwwmne andpepeHunansHbie
YPaBHEHMS MEPBOro Nopsaka;
B) [OuddepeHunanbHble ypaBHEHVUS B
YaCTHbIX NMPOU3BOAHbIX;
r) JInHerHble 0AHOPOAHbIE YPaBHEHMS.
Xapaktepuctuyeckoe ypaBHeHWe AnAa | a) 3aKpbITbIN
JINHEMHOro auddepeHumnanbHoro C BblGopoMm
ypaBHeHusi BTOpOro nopsipgka c OfHOro
NOCTOAHHbLIMU Ko3adpuuneHTammn Buaa y" oTBeTa
77. +ay' + by = 0 nmeeT BuA: 1 1 3.5
a)k*+ak+b=0;
6)k*—ak+b=0;
B) k* + bk +a =0;
r)k2—bk—-a=0.
Ecnu KOPHU XapakTepucTuyeckoro | a) 3akpbITbI
ypaBHeHusA AencTBUTeNbHbIE 7] ¢ Bbibopom
pasnuuHble (k; # k;), TO obwee pelieHue ofHoro
OAHOPOAHOro JNIMHEWHOro oTBeTa
78 AnddepeHumnanLHoOro ypaBHeHUs BTOporo 1 1 35
’ nopsigka umeet BUA: ’
a) y = C,ek*+ C,eke;
6) y = (C1 + Cox)ek;
B) y = C;icos(kx) + C,sin(kx);
)y = C,e+ C,xe*.
79 Ecnu xapaktepuctuuyeckoe ypaBHeHue | a) 3akpbITbIn 1 1 35

MMeeT KOMIMIEKCHO-CONPSXEHHbIE KOPHU

C BblGopoM
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(k = a * iB), To oOlee pelweHne ofHoro
oAHOpPOAHOro JINHEeNHOoro oTBeTa
AnddepeHuman-HoOro ypasHeHUs BTOporo
nopsigka umeeT BUA:
a) y = C,e®™cos(Bx) + C,e**sin(Bx);
6) y = C,e™+ C,efx;
B) y = C;icos(ax) + C,sin(Bx);
r)y = (Cy + Cyx)e*.
CooTHecuTe KOpPHM YypaBHEHUS C BUAOM A B 3akpbITbIn
pelueHus: 31l 2 Ha
cooTBeTCT
KopHu Obuwee pelleHne Bue
XapaKkTepucTU4ecko
ro ypaBHEeHUst
1.Cnyyait. D = 0, | A, Yo = Creklx
Aasa +(Cpek2x
AENCTBUTENbHbIX 1
coBnagarLLmx
80. KOpHs k1 = ka. ! ! 3
2. cnyyai. D < 0, | B. Yogu = Cieklx
k1,k2 KOMNnEKCHO +Coxeklx
COMpPSKEHHbIE,  TO
ecTb k1 = a+pfi,
k2 = a-pi.
3. cnywan. D > 0O, | B. yogH = Ciex
4Ba pasnu4HbIX cosBx +Cze-ax sinf
AeNCTBUTENbHBbIX
KopHS k1 # ko.
Yoan = OTKpbITbIN
=C1e% + Coe™3x, c
81. PewwuTe ypaBHeHue y" - 2y’ -15y = 0. passepHyT | 3 2 3.5
bIM
OTBETOM
Youu OTKpbITHIN
3, 1 c
82. PewmnTte ypaBHeHue 4y" - 8y’ +3y = 0. = Cie2” + (ye2 passepHyT | 3 2 35
bIM
OTBETOM
Yoan = C1e75% OTKpbITLIN
+Coxe ™, c
83. PewuTe ypaBHeHue y" + 10y’ +25y = 0. pasBepHyT | 3 2 35
bIM
OTBETOM
Yomn = C1e72x c0s2x | OTKPbITbIN
+C2e72x sin2x c
84. Pewwute ypaBHeHue y” + 4y' +8y = 0 passepHyT | 3 2 3.5
bIM
OTBETOM
Yosw=C1e 2cosx+ | OTKpbITHIN
PewwmTte ypaBHeHue Coe™rsinx+x?-8x+ | C
85. y" +4y' 5y = 5x2 -32x +5 7 EIa“;sBepHyT 5 3 3.5
OTBETOM
Yooy = C1e72x +C2 | OTKpPbITBIV
Haiaute o6lee pelieHWe YypaBHEHUS +(x +2)e c
86. y"+2y'=(15x+38)e% ElaMaaepHyT 8 4 3.5

OTBETOM
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Ecnu cywecTtByeT npegen OTHOLIEHUA B) 3aKpbITbIi
nocneayouiero yneHa paga K ¢ BblGOpOM
npeabiaywemy (lim (a@,, / afl) =L npy n — ofHoro
«)u L <1, To pap cxogutca; ecnim L > 1 — oTBeTa
87, pacxoguTtcA. 3To NpU3HaK... 1 1 36
a) MNpunaHak cpaBHeHWS;
6) ViHTerpaneHbin npnsHak Kowww;
B) MNpwusHak Janambepa;
r) PagvkanbHbivi npuaHak Kowwum.
Ecnu uneHbl pAga MOXHO NpeacTaBUTb Kak 6) 3aKpbITbI
3Ha4yeHna cyHkuun f(x), HenpepbIBHOW 1 ¢ Bbibopom
yobiBawowen Ha [1, «), u uccnegoBaHue ofHoro
CXOAMMOCTU  CBOAUTCA K  aHanusy oTBeTa
HecoBCTBEHHOro MHTerpana J;« f(x)dx, To
88. NnPUMEHSIEM MpPU3HaK... 1 1 3.6
a) MpusHak Janambepa;
6) ViHTerpanbHbin npnsHak Kowww;
B) [Mpun3Hak cpaBHeHWs B npefensbHol hopMe;
r) PagukanbeHbi npusHak Koww.
Ecnu pna pAByx 4YMCNOBbIX pAAoOB C 6) 3akpbITbIv
nonoXxutenbHbIMU YneHamu (Yall n Y bH) ¢ Bbibopom
BbINoOnHAeTcsA HepaBeHcTBO 0 < all < bA oaHoro
Ansa Bcex n, u pag Y bl cxoautcs, To o psige oTBeTa
>all MOXHO yTBepXpaTb  COrNacHo
89. NpU3HaKy CPaBHEHMUS. .. 1 1 3.6
a) Pag Y all pacxoauTcs;
6) Pag > all cxopgutcs;
B) CxoanmocTb psaa Y all He onpeaerneHa;
r) Heobxogmmo wncnomnb3oBaTb — Opyrow
npu3Hak Ans onpegeneHnst CXogumocTu.
Y106bl rapaHTUPOBaHHO CXOAUTbLCA NO 6) 3aKpbITbIN
NpuU3HaKy TNen6Hunua, C BblGopom
3HaKouepegywowwmica pag Y (—1)"*un (un > 0ofHoro
0) pomxeH yaoBnNeTBOPSATbL YCIIOBUIO oTBeTa
90. a) lim un = 0 u nocnepoBaTenbHOCTb {un} 1 1 3.6
MOHOTOHHO BO3pacTaeT;
6) lim un = 0 n nocnegoBaTenbHOCTb {un}
MOHOTOHHO YObIBaET;
B) lim un = +° 1 {un} orpaHnyeHa;
r) lim un = 0 n {un} ABNSIETCA NEPUOONYECKON.
Ecnu Y|an| pacxoautcsa, a cam psag Y an 6) 3aKpbITbI
cXopuTCcsl, TO TaKoM psif Ha3bIBaloT ... ¢ Bbibopom
ofHoro
91. a) abCcontoTHO CXOoAALLNMCS; oTBeTa 1 1 3.6
6) yCrnoBHO CxOaALNMCS;
B) reHepanu3oBaHHO CXOASALLUMCS;
r) pacxogsimmcs.
Kakon ns3 nepeyvymncrieHHbIX psnoB 6) 3akpbITbI
cxopauTcsi abconoTHO? C BblGopom
ofHoro
92. a)>(-1"/n; oTBeTa 1 1 3.6

6) >(-1)"/ n?
B) > (-1)" (n+1)/n;
) S(=1)"n.
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CTteneHHoOW psApf 3TO: 6) 3akpbITbIi
¢ Bbibopom
a) Pag, Bce uneHbl KOTOPOro paBHbI HYIiO OflHOTO
93. 6) Psp Buga Yo an - x™ oTBeTa 1 1 3.7
B) Pag, coctosawmi ns TpUroHoMeTpuyeckmx
dyHKUMA
r) Psig, B KOTOPOM 3Haku YepeaytoTcs
NMpomMeXxyToK, Ha KOTOPOM CTeNeHHOW psaAa r) 3aKpbITbIi
CXoAUTCS Ha3blBaeTCA: ¢ Bbibopom
OfHOro
94. a) Pagunyc cxogmmocTtun oTBeTa 1 1 3.7
6) O6nacTb CXxoAMMOCTH
B) IHTepBan cxoammocTn
r) MHOXXeCTBO 3Ha4YeHUN
MpusHak, KOTOpPbIN Yawe BCero B) 3aKpbITbIii
ucnonb3yeTcs ANs HaxoXAeHus paguyca ¢ Bbibopom
CXOAMMOCTH CTEeNneHHOoro psaa OfHOro
Ha3biBaeTcA: oTBeTa
95. 1 1 3.7
a) Mpu3aHak JlenbHuua
6) MpuaHak Jlarpanxa
B) MpusHak OJanambepa
r) HTerpanbHbIv Npu3Hak
Paa Yo, < npu x=-1: B) KomGuHmp
n OBaHHbIN C
BbIGOpOM
96. a) Pacxogutcs O[HOTO 2 2 3.7
6) Cxogutcs abconoTHO
oTBeTa
B) CxoanTcs ycnoBHO
r) He cywecteyet
Papuyc cxoaumocTtu psga Y. on - x"y 6) Kom6uHup
paBeH: OBaHHbIA C
97. a)o BblGOpOM 2 2 37
0)1 O[lHOTO
B) = oTBeTa
r 1/2
Pag ®ypbe ans yétHom cpyHkumm f(x) Ha B) 3aKpbITbi
oTpe3ke [-1T;Tr] umeeT BUA: ¢ Bbibopom
ofHoro
Af~F+ E:f | bpsinnz oTeeTa
98. B) f ~ ”2# + Z: | G COS NI 1 1 3.8
Q) f ~ Z;L 1(an cosnz + bysinna)
o0
D) f ™~ Zrl l(_l)na‘”
KoadhduumeHTbl dPypbe an npum o) 3akpbITbI
pasnoxeHuu no kocuHycam cyHkuma f(x), C BblGopom
3aAaHHoM Ha npomexyTtke [-I;1]: OAHOro
! - oTBeTa
Aa, = % / f(z) cos(n:m) dx
5 0,
99, B)a, = p /If(.r) cos(nz) dz 1 1 3.8

1 ,
Qa, = %/_}f&}w%?) dz
2 nmwr
D](L,l—?[If(m)cos( 7 )d:c
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(0] page dypbe byHKUMM f(x), B) 3aKpbIThIN
yaoBrneTBopsowen ycnosusam [Odupuxne ¢ Bbibopom
Ha [-1T;7T] MOXHO cKa3aTb: OflHOTO
oTBeTa
100 a) OH Bcerga pacxoautca B TO4Kax paspbiBa 1 1 3.8
’ 6) OH cxoguTcs K f(x) B kKaxaon Touke XER 6e3 )
NCKITHOYEHNI
B) OH cxogutca k Y2[f(x—)+f(x+)] B TOuKax
pa3pblBa NepBoro poga
r) OH cxoQuTCst TOMbKO NpU HEYETHOW f
Knaccuyeckasi BEpOATHOCTbL COObITUA A, 6) 3aKpbITbI
eCcnu OonbIT CBOAUTCA K KOHEYHOM rpynne C BblGopoMm
PaBHOBO3MOXHbIX ucxopos OfHOro
BbIYMCIISIETCA: oTBeTa
a) P(A): YUCJIO YCIIEXOB _
YHUCJIO UCNTBITAHHUH
101. 6) P(A): YUCJIO 6/1aNPUATCTCBYOLIMX HCXO/0B 1 1 3.9
obliiee YHCI0 UCXO0B
B) P(A): 4acToTa COOBITHS
paanyc CXOAUMOCTH
_ 1
r) P(A)_ YHCJIO Pa3/IMYHBIX COGBITUH
Cratuctnyeckas BEpPOSITHOCTb oT 6) 3aKpbITbI
KInaccu4yeckow oTnn4yaeTcsi TeM, YTO: ¢ Bbibopom
OfHOro
a) OHa BbluMCnseTCs A0 NPOBEAEHUS ONbITOB oTBeTa
102 6) OHa onpepensieTcs Kak OTHOCUTENbHas 1 1 3.9
’ Yyactota npu 6GonblIOM 4ucne peanbHbIX )
UCnbITaHWUM
B) OHa Bcerga paeHa 0,5
r) OHa npMMeHuma TonbKo Ansi 6ECKOHEYHOrO
yncna McxodoBs
BeposiTHOCTb  nwb6oro  cobbiTus B B) 3akpbIThIn
Krnaccu4yeckom onpeaeneHun MoxeT ¢ Bbibopom
NPUHMMaTb 3HaYeHue: ofHoro
103. oreeta 1|1 3.9
a) Ilioboe uenoe yucrno
6) -1<P(A)s1
B) 0sP(A)=1
r) P(A)21
Cob6biTna A n B HecoBmecTumbl, P(A)=0,3, 6) KombuHup
P(B)=0,4. Hanaute P(A+B). OBaHHbIA C
BbIGOpOM
104. a) 0,12 oaHoro 2 2 3.9
6) 0,7 oTBeTa
B) 0,5
o1l
[iBa BbiCcTpena He3aBucuMbI. BeposiTHoCTb a) KombuHup
nonaaaHusa nepsoro opyaua 0,9, BToporo OBaHHbI C
0,8. Hamaute BeposATHOCTL  06oOMX BbIGOpOM
nonagaHun AB. oaHoro
105. oTBeTa 2 2 39

a) 0,72
6) 1,7
B) 0,1
r) 0,9
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Ona coBmecTHbIXx co6biTini A un B 6) Kom6uHup
umsBectHbl P(A)=0,5, P(B)=0,6, P(AB)=0,3. OBaHHbIA C
Hanaute P(A+B). BbIGOpOM
106. OAHOTO 2 |2 3.9
a)ll oTBeTa
6) 0,8
B) 0,3
r) 0,2
PewwuTe 3apauy: 0,034 OTKpbITBIN
¢
Ha cknage 30 % petanei npov3BedeHbl pas3BepHyT
3aBogom Ne1, 70 % — 3aBogom Ne2. Bpak bIM
107. 3 2 3.10
coctaBngetr 2 % u 4 % COOTBETCTBEHHO. OTBETOM
Haynauy BbibrpaeTcsa ogHa getanb. Hangute
BEPOSITHOCTb  TOFO, 4YTO OHa OKaXeTcs
OGpaKkoBaHHOW.
PewwuTe 3apauy: 0,5 OTKpbITbIN
¢
B ypHe | 3 6enbix 1 2 4épHbix Wwapa, B ypHe I pasBepHyT
108. 4 6enbix 1 6 YEPHBIX. YPHY BbIOUpaloT Hayrag bIM 3 2 3.10
(paBHOBEPOATHO) M 3aTem M3BMeKalT oauH OTBETOM
wap. Hangute BepPOATHOCTb MOSABMNEHUSA
Genoro wapa.
PewwuTe 3apauy: 0,69 OTKpbITbIN
¢
50 % cTygoeHTOB cpalT 9K3aMeH Ha pasBepHyT
«OTNMYHO» ¢ BeposTHocTbo 0,9, 30 % — ¢ bIM
109. 3 2 3.10
BepoATHOCTLIO 0,6 1 20 % — C BEpPOSITHOCTLIO OTBETOM
0,3. Cny4aiHo BbIGpaHHbIA CTyAEHT NOLUEN Ha
ak3ameH. Hangute BEpOSAITHOCTb TOrO, YTO OH
NONyYUT «OTIINHHOY.
PewwuTe 3apauy: 0,667 OTKpbITbIN
¢
Ha 3aBoge 60 % aetanen BbinyckaeT asTomaTt pas3BepHyT
| n 40 % — aBTomar Il bIM
110. Hedbekt y aBTOomarta | BcTpedaetca B 1 % OTBETOM 5 5 3.10
cnyyaes, y astomata Il — B 3 %.
CnyvyaiHo B3siTas  JeTanb  oOkasanacb
OpakoBaHHOW. HalguTe BepOSATHOCTL TOro,
4YTO OHa u3roTtoBneHa astomatom Il. OTBeT
3anNuLINTE C TOYHOCTbIO A0 ThICAYHbIX.
PewuTe 3apauy: 0,61 OTKpbITHIN
¢
OK3aMeH caaloT TPW rpynmbl CTYAEHTOB: pas3BepHyT
bIM
50 % — «XOpOLWMWCTbl», BEPOSATHOCTb OTBETOM
«oTnun4Hoy 0,2;
111 30 % — f(Tpoe‘-IHVIKVI», BEPOATHOCTb 5 2 310
«oTnum4yHoy» 0,05;
20 % — «OTNUYHUKUY», BEPOATHOCTb
«otnn4yHoy» 0,9.
CnyyaiHo BbIOpaHHBLIV  CTYAEHT  MOMy4Yunrn
«OTNUYHO». KakoBa BEPOATHOCTb, YTO OH 13
rpynnbl «OTNUYHKMKOB»? OTBET 3anuwnte c
TOYHOCTbIO O COTbIX.
Mpu 20 He3aBUCUMMbLIX  UCMbITaHUAX 6) Kom6uHup
112. BEPOATHOCTb «ycnexa» B KaXAoM paBHa OBaHHbIN C | 3 2 3.11

0,3.

BbIGOPOM
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KakoBo HaubGonee BeposTHOe 4YuUCIO ofHoro
ycnexoB? oTBeTa
a)5
6) 6
B) 7
r) 8
B cepuu n=400 ncnbitaHun p=0,5. A) Kom6uHup
C nomowbk  JOKanbHOM  TeopeMbl OBaHHbIA C
Nannaca HanguTe BEPOATHOCTb TOFO, YTO BbIGOpOM
cobbITHe HacTynuT poBHO 200 pas. OfHOro
. oTBeTa
) 72100 0,0399
113. B)0.5 3 2 3.11
1
C) —
4iJU
D) 2T
Mpu n=100, p=0,2 HangéM BepOATHOCTb, a) KomGuHup
YyTo uucno ycnexos nexut ot 15 go 25 OBaHHbIN C
BKNIOYUTENBHO. BbIGOpPOM
WHTerpanbHyio Teopemy Nannaca ofHoro
NPUBOAUM K CTaHAAPTHOMY HOpManbHOMY oTBeTa
114. pacnpegeneHuio. 3 2 3.11
a) ©(1,25)-d(-1,25)
6) (2,5)-d(-2,5)
B) ®(0,5)-P(-0,5)
r) ®(1,0)-d(-1,0)
3akoHOM pacnpegeneHusi OUCKPeTHOW 6) 3aKpbITbIN
criyyaHon BenuyuHbl X Ha3biBaeTCcA: ¢ Bbibopom
OfHOro
a) Tabnvua cpegHux 3HavyeHun X oTBeTa
115. 6) CoBokynHocTb nap (xi; pi), rae pi = P(X = xi) ! ! 312
nipi=1
B) Npaduk yHKLUMM NNOTHOCTU
r) CnmMcok Bcex BO3MOXHbIX UCNbITaHWU
Ona auckpeTHOM cnyvyamHou BenuyuHbl X 6) KomGuHup
3apaH pag pacnpeaeneHvs: OBaHHbIN C
xi|1]2]3 BbIGOpOM
pi|0,2]05]0,3 ofHoro
oTBeTa
116. Yemy paBHO MaTemaTuyeckoe oxupgaHue 3 1 312
M(X)?
a)2,0
6) 2,1
B) 2,2
rN23
M3 nepeuncneHHbix ceonctB HE aBnsaeTtca r) 3aKkpbITbi
obs3aTenbHbIM CBOWCTBOM Aucnepcuun ¢ BblGopom
AOUCKPETHOM CNy4aHOW BEeNUYUHbI: oaHoro
117. oreeTa 11 3.12

a) D(X) = 0
6) D(X) = M(X?) — [M(X)]?
B) D(aX + b) = a?D(X)

r) D(X) = M(IX = M(X)|)
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3akoH OGonbwux uyucen (YTOYHEHHas B) 3aKpbIThIN
¢opma Yeb6bIWwERBA) yTBEPKAALT: ¢ BblGopom
ofHoro
a) MNpwu 100 ncnbiTaHusax abcontoTHasa YactoTa oTBeTa
Bceraga paesHa 50 %
118. 6) CpegHee BbibopoyHoe cTpemuTcs k 0,5 npu 1 1 3.13
nobom 06Léme BbIGOPKU
B) [lons ycnexoB CTPEMUTCS K BEPOATHOCTU P
MO BEPOSITHOCTM MPU N—°
r) Cymma BCex OTKIMOHEHWI paBHa Hynio B
nobom aKcneprMeHTe
Psap He3aBMCUMMBbIX MCNbITaHUA NPOBOAAT a) 3aKpbITbI
10 000 pas3, BeposATHOCTbL ycnexa p=0,4. C BblGopom
C nomowbid HepaBeHcTBa YeObiwéBa oJHoro
oueHuTe BEpPOATHOCTb ToOro, yTO oTBeTa
abconoTHOe OTKIIOHEHUEe [ONU YCNexoB
119. ot 0,4 He npeBocxoauT 0,01. 1 1 3.13
a)p (|2 <001)21-—2 =076
n 10000-0,01
6) P<0,01
B) P=0,99
r) P=0,5
Ona nwobon dQyHKUMKM pacnpepeneHus B) 3aKpbITbI
F(x)=P(X<x) OBA3ATEJIbHbI cBoncTBa: ¢ Bbibopom
HeCKOnbku
1. O0sF(x)<1 X  BEpHbIX
2. F(=%)=0,F(+=)=1 BapunaHToB
3. F(x) HeyObIBaeT oTBeTa
120. 4. F(x) HenpepblBHa Bcloay U 1 1 3.14
AndcpepeHUmpyema
a) Bce 1-4
6) Tonbko 11 2
B)1,2un3
r) Tonbko 1
Ona aucKkpeTHOM cryvyaHou BenuYuHbl X r) Kom6uHup
3Ha4YeHUs1 1 BePOATHOCTM 3aAaHbl: OBaHHbIN C
xi|l-1 0 1 BbIGOpOM
pi|0,2 05 0,3 OfHOro
oTBeTa
Yemy paBHO 3HayeHue PyHKLMH
121. pacnpenenenus F(0)? 2 2 s.14
a)o
6) 0,2
B) 0,5
r) 0,7
®dyHKUMA pacnpepeneHus abconrTHO A) 3aKkpbITbi
HenpepbIBHOW  CNy4YaMHOM  BeJSINYUHbI ¢ Bbibopom
cBfi3aHa c NAOTHOCTbLIO p(x) O[HOTO
COOTHOLLEHNEeM: oTBeTa
A F(z)= [T p(t)dt
122. ) ( } ‘L' ,Uf } 1 1 3.14

F(z) = > -, p(t)
C:Fm—p( z)/z
DF(z)=1-p LL}
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Cny4yanHas BenuuuHa X pacnpepgeneHa B) Kom6uHup
paBHOMepHO Ha oTpe3ke [2; 8]. Yemy paBHa OBaHHbIA C
BeposiTHocTb P(3 < X < 5)7? BbIGOpOM
ofHOro
123. a) 1/6 oTBETA 3 2 3.15
6) 1/4
B) 1/3
r) 1/2
CnyuaitHas BenuuuHa X nmeeT a) Kom6uHup
HopManbHoe pacnpegenenue N(u =10, o = OBaHHbIA C
2). BbIGOpOM
KakoBa BeposiTHOCTL P(8 < X <12)? O[HOTO
124. oTBeTa 3 2 3.15
a) ®(1) - d(-1)
6) d(2) — d(-2)
B) ®(0)
Nil-o@)
Bpemsa 6e3o0Tka3HOM paboTbl yCTpOMCTBa a) Kom6GuHunp
(B yacax) nopYMHEHO nOKa3aTenbHOMY OBaHHbIA C
(3KcnoHeHUManbHOMY) 3aKOHY c BbIGOpOM
napameTpom A = 0,01. OHOro
KakoBa BeposITHOCTb TOrO, YTO oTBeTa
125. ycTpouncTBo npopa6otaet BOJIEE 200 4? 5 2 3.15

a)e2=0,135
6)1-e2=0,865
B) 0,01-e72
rNl1-e'=0,632




MoKasaTenu u Kputepumn oueHMBaHUA chOPMMPOBAHHOCTU KOMNETEHLUMI (MPOMEIKYTOUHOTO
KOHTpONA)

Ha aTane npomeyTO4HOWM aTTecTaLMm UCNOb3YeTCA CUCTEMA OLLEHKM yCreBaeMocTh obydatowmxcs,
KOTOpaa NO3BO/IAET NpernoaaBaTento OLEeHUTb YPOBEHb OCBOEHMA MaTepuana obyyatowmmmcs.
KpuTepun oueHnBaHUA chOpMUPOBAHHOCTU NAAHUPYEMbIX PE3yNbTaToB 0byYeHus (4ecKpunTopos)
npeacras/eHbl B KapTe kKomneteHumu OMOTT.

dopma OLEeHKM 3HAHWUIA: OLEHKA - 5 «OTIMYHO»; 4 «XOPOLOo»; 3 «YA0BAETBOPUTE/IbHOY; 2
«HeyaoBAeTBOPUTE/IbHOY. JTabopaTopHble paboTbl, NPaKTUYECKUE 3aHATUA, MPAKTUKA OLEHNBAOTCA:
«3a4eT», «kHe3ayeT». Bo3MOXKHO ncnosb3oBaHMe 6anbHO-PENTUHTOBOM OLLEHKN.

LUKkana oueHnBaHuA:

«3ayeT» — BbICTaBAAETCA, eC/IM CGOPMMUPOBAHHOCTb 3aABJEHHbIX AECKPUNTOPOB KOMMETEHLMIN HA
_51 % v 60onee OLEHMBABTCA HE HUXKE KYA,0BETBOPUTENLHO» MPU YCAOBUM OTCYTCTBUA KpUTEpUA
«Heya0BAETBOPUTENbHO». BbiCTaBAseTCA, KOraa 0by4yatoLmiica NoKasbiBaeT XOpoLLMe 3HaHUSA
N3y4YeHHoro yuebHoro matepmana; CamocToATENbHO, IOTMYHO U NOCAEL0BaTE/IbHO U3araeT 1
WHTepNpeTUpyeT maTepuasbl y4ebHOro Kypca; MOSHOCTbIO PAaCcKpPbIBAaeT CMbIC/ Npea/ilaraeMoro Bonpoca;
BN1afEeeT OCHOBHbIMM TEPMUHAMM U MOHATUAMM M3YUYEHHOTO Kypca; NOKa3biBaeT yMeHUe NepeoKnTb
TeopeTUyeckne 3HaHWA Ha NPeaNoaraeMblii NPaKTUYECKUIA OMbIT.

«OTAUYHO» — BbICTABAAETCA, €CIN CHOPMUPOBAHHOCTb 3aIBIEHHbIX AECKPUNTOPOB KOMNETEHLUI

85 % bonee (B cOOTBETCTBUM C KapTamum KomneTeHumin OMNOIM) oueHMBaETCA KPUTEPUAMM «XOPOLLO»
M KOTAINYHO», MPU YCAOBUU OTCYTCTBMA OLEHKU «HEYAOBNETBOPUTEIbHO»: CTYAEHT NOKa3a/l NPOYHble
3HAHMA OCHOBHbIX NONOXKEHWUIM GaKTUYECKOrO MaTepUana, yMeHMe CAaMOCTOATENbHO peLaThb
KOHKpPETHble NpaKTU4ecKkme 3a43a4m NOBbILEHHOW CAOXKHOCTM, CBOBOAHO MCMO/Ib30BaTb CNPaBOYHYIO
NnTepaTypy, AenaTb 060CHOBAHHbIE BbIBOAbI M3 Pe3y/IbTaTOB aHaM3a KOHKPETHbIX CUTYauUMiA;

«XopoLwo» — BbICTaBAAETCA, €CNN CPOPMMPOBAHHOCTb 3aBIEHHbIX AECKPUNTOPOB KOMNETEHLMIA Ha
_61 % v bonee (B COOTBETCTBMM C KapTamu KomneTeHumi OMOI) oueHMBaeTCcA KpUTEPUAMM
«XOPOLIO» N KOTAMYHOY», NPU YCNOBUMN OTCYTCTBUA OLEHKU «HEYA,0BAETBOPUTEbHOY», flONyCcKaeTcA
OUEHKa «YA0BAETBOPUTENIbHO»: 06Yy4YatoWMNCA NOKa3al MPOYHbIE 3HAHMSA OCHOBHbIX MONOXKEHMW
baKTMYecKoro matepmana, ymeHne CaMoCTOATE/IbHO PeLlaTh KOHKPETHbIE MPaKTUYeCKMe 3a4a4u,
npeaycMmoTpeHHble paboyeit Nporpammoli, OPUEHTUPOBATLCA B PEKOMEHA0BAHHOM CNPaBOYHOM
nnTepartype, yMmeeT NpaBuibHO OLEHUTb NOYUYEHHbIE Pe3y/bTaTbl aHaM3a KOHKPETHbIX CUTYaLMiA;

«Y0BNETBOPUTENBHO» — BbICTABAAETCA, eCI CGOPMUPOBAHHOCTb 3aABNEHHbIX A4ECKPUNTOPOB
KomneTeHumin _51 % v 6onee (B COOTBETCTBMM C KapTamm KomneTeHumii OMNOM) oueHnBaetca
KPUTEPUAMM «YA0BNETBOPUTENBHO», KXOPOLLIO» U «OTANYHOY»: 06YYaIOLLMIACA NOKa3an 3HaHMe
OCHOBHbIX NOJIO¥KEHUI GAaKTUYECKOro MaTepurana, yMmeH1e Noy4ynTb C NOMOLLbIO NpenogasaTens
npaBubHOE pelleHne KOHKPETHOM NPaKTUUYEeCKoW 3a4a4M U3 YMcaa NpeayCcMOTPEHHbIX paboyelt
NporpaMmmoin, 3HaKOMCTBO C PEKOMEHA0BaHHOW CNPaBOYHOM IMTepaTypoir;

«HeyaosnetBoputenbHo» «HesaueT» — BbiCTaBAAETCA, €CM CGOPMUPOBAHHOCTb 3aABEHHbIX
OECKPUNTOPOB KOMMETEHLMIA MeHee YemM _51 % (B COOTBETCTBMM C KapTamu KomneTeHumin OMONM): npwm
oTBeTE 06YYaOLWErOCsA BbISBUIUCD CYLLECTBEHHbIE MPODHEsbl B 3HAHMAX OCHOBHbIX NOJIOXKEHWUIA
baKTMYecKoro maTepurasna, HeyMeHWe ¢ NOMOLLBIO NpenogasaTens NoayYnTb NPaBUIbHOE pelleHne
KOHKPETHOM NPAKTUYECKOWN 334341 U3 YMCAA NPesyCMOTPEHHbIX paboyeit nporpammont y4ebHoil
ANCUMNIVHDI.



OTBeTbI U peleHma 0by4aloLWMXCa OLLEHMBAIOTCA MO CAEAYIOWMM 0BLWMM KPUTEPUAM: pacrno3HaBaHue
npobnem; onpeaeneHue sHa4YMMon nHbopmaLmn; aHanus nNpobaem; aprymeHTUPOBAHHOCTD;
MCMOoJIb30BaHME CTPaTermin; TBOPYECKNIM Noaxoa,; BbiBOAbl; 06LLaA rPaMOTHOCTb.

CoOTBETCTBME KPUTEPUEB OLLEHUBAHNA CHOPMMPOBAHHOCTM MAAHNPYEMbIX PE3YNbTaTOB 06yYeHMs

(meckpunTOpOB) CUCTEMAM OLLEHOK NpeACcTaB/ieHo B Tab.

Tabnunuya 11
UHTerpanbHasa oueHKa
Kputepun TpaguuMoHHanA oLeHKa bannbHO-penTMHroBas oLeHKa
5 5 86 - 100
4 4 61-85
3 3 51-60
2nl 2, He3zavet 0-50
54,3 3avet 51-100

06yqarou.|,v|ec9| 06A3aHbI CAaBaTb BCe 3a4aHNA B CPOKUN, YCTAHOBJ/IEHHbIE NpenogaBaTesieM. OueHKa
((Y,D,OBI'IETBOpVITeIIbHO» no AgncunnanHe, MOXKeET BbICTaB/IATbCA U NPU HEenoIHOM C(bOpMMpOBaHHOCTVI
KOMFIETEHLI,VIl;I B Xo4e oCBOEHUA OTAeﬂbHOﬁ yH66HOﬁ ancunnnnHbl, ecam nx d)OpMMpOBaHMe
npegnonaraeTcAa npoao/IXKUTb Ha bonee no34HUX 3Tanax O6y‘-IEHMFI, B Xo04e n3sy4yeHuna apyrmx y‘-le6HbIX

ANCUNNANH.




