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1. lleap 1 3a7a4y TUCHHUILIMHBI

Ilesb 0CBOGHHA TUCHHUILIMHBI:

OBJIaJICHUE METOJaMU MaTeMaTUYeCKOro MO3HAHUS U METOJ0JIOTHEH paboThl ¢
MaTeMaTHYECKUMU OOBEKTaMU B KOHTEKCT€ UX TMPUMEHEHUs I PeIICHHUs
podeCCHOHATbHO-OPUEHTUPOBAHHBIX 3aJ1a4 B 00JIACTH MOXKAPHOI 0€301aCHOCTH.

Ilepeyenb KoMIeTeHU N, GOpMHUPYEMbIX B IpoLecce H3YyYeHUs TUCLHHUILINHBI

KoMnerenuun

Conepkanue

YK-1

Crioco0OeH OCYIIECTBISATh KPUTHUSCKHIA aHAIIM3 MPOOJIEMHBIX CUTYallMid Ha
OCHOBE CHCTEMHOTO TOJX0/1a, BEIPA0aThIBATh CTPATETHIO ACHCTBUI

YK-2

Cnocoben YIIPABJIAATH MPOCKTOM Ha BCCX JTallaX €ro JKU3HCHHOI'O ITUKJIa

YK-6

CrocolOeH ompenensaTb W Pealu30BbIBATh MPHOPUTETHl COOCTBEHHOM
JEeSTeIbHOCTH U CIIOCOOBI €€ COBEPIICHCTBOBAHUS HA OCHOBE CAMOOIICHKH U
o0pa30BaHUsI B TEUEHHE BCEH KU3HU

OIIK-3

Crioco0eH pemiarh MPUKIATHBIC 33/1a4d B 00JIACTH OOECIICUeHUs TTOKAPHOM
0€30MacHOCTH, OXpaHbl  OKPYXKAIOIIEH Cpeabl H  AKOJOTHYECKOU
0€30IMacCHOCTH, UCIIOJIBb3YSI TEOPUIO M METOJIbI (DyHTaMEHTAIBHBIX HAYK

OIIK-4

CrocoGeH y4yuThIBaTb COBPEMEHHBIE TEHACHLUHU Pa3BUTUS TEXHUKU MU
TEXHOJIOTHH B 001acTsX TexHOC(hepHO Oe30macHOCTH, OXpaHbl Tpy.na,
U3MEPUTEIIBHOM M BBIUMCIUTEIBHOW  TEXHUKH, HH(POPMAIMOHHBIX
TEXHOJIOTHI NpU pelIeHUH THIOBBIX 3a1ad B 00JacTu mnpodeccuoHaabHON
NeSTeNbHOCTH, CBA3aHHOM ¢ oOecrieueHneM 0e30MacHbIX YCIOBUN U OXPaHBI
TpyZa, NoXapHOW 0€30MaCHOCTH, 3aIIUTON OKPYXKAIOIIEH CpeJibl

[K-2

CrocobeH Ha OCHOBE 3aKOHOB TEIUIOGU3UKM M TEPMOIMHAMMKH
IPOTHO3MPOBATH XapaKTep U pa3Mepbl 30H BO3/ICHCTBHUS OMACHBIX (PaKTOPOB
U UX COIYTCTBYIOLIUX IIPOSIBIICHUM IIPU aBapUAX U II0Kapax B MIOMEILCHHUSX,
37aHUSX, COOPYXEHHUSIX, Ha TEXHOJOTMYECKHX YCTAHOBKAaX M OTKPBITOM
POCTPAHCTBE

I1K-3

Cnocoben  MojenupoBaTh W MPOEKTHPOBATh  OpPraHU3alMOHHO-
YIOPaBJICHUYECKUE, TEXHUKO-TEXHOJIOIMYECKHE CHCTEMbl U  IPOLECCHI,
OCYHIECTBIIATh MX (YHKIIMOHUPOBAHUE [JIsl PpEIICHUs 3aJad IMOXKapHOU
0€30IMacCHOCTH, B TOM YHCJIE C MPUMEHEHHEM CPEICTB aBTOMAaTU3UPOBAHHOTO
MPOEKTUPOBAHMSI U ABTOMATU3HUPOBAHHOTO YIIPABJICHHUS

3az1atm AUCHUIIJINHBI

(dbopMHpOBaHHE HABBIKOB, CBSA3aHHBIX CO CIOCOOHOCTBHIO IPHMEHEHHUS
CHUCTEMHOI'O IOJAXO0Ja IS PEIICHHs ITOCTaBJICHHBIX 3amad B 00JacTh
HOYKapHOH 0€30acHOCTH;

OBJIAJICHHEC METOJaMH IIOMCKA, KPUTHUYECKOTO aHajli3a | CHHTE3a
uH(GOpMAIMU I PEIICHUs ITOCTABJIICHHBIX 33Ja4 B OO0JACTH IMOXKapHOU
0e30MacHOCTH;

(GbOpMHUPOBaHHE YMEHHH, CBS3aHHBIX CO CIOCOOHOCTBIO TIPHUMEHCHUS
byHIaMEHTaIbHBIX IOHATHH, METOM0B, (GOPMYJI H TEOPEM BBICIICH
MaTeMaTHKHU TPU PEIIEHUH THIOBBIX 3a7ad B 00JacTH MpoheCCHOHATBLHOU
JCATEIbHOCTH,  CBSI3aHHOM ¢ 3aIMTOH  OKpYXaroIled cpedapl H
oOecrieueHrEM 0e30macHOCTH YyeJI0BeKa, C OJIHOBPEMEHHBIM



HCIOJIL30BAHUEM
TEXHOJIOTHMH.

BBIYUCIIUTEIHLHON

TEXHUKH ¥  UHGPOPMAIIMOHHBIX

2. IlepevyeHb NJIaHMPYEMBIX Pe3yJbTATOB 00y4YeHUs AU CUMILIMHBI,
COOTHECEHHBIX C IJIAHMPYEMbIMH Pe3yJIbTATAMHU OCBOCHHUSI 00Pa30BaTeIbHOM
NPOrpamMMmblI

Nuaukaropsl 1OCTUKEHUS KOMIIETCHIIUU

[Tnanupyemsble pe3ynbTarsl 00y4eHuUs 10
JUCLUIUIMHE

Tun 3apa4n NpoecCHOHAIBLHOMN 1eATeJIbHOCTH: OPraHU3AIMOHHO-YIPABJICHYECKUI

Bnanenue npuHuunamu c6opa, oroopa u
00001eHus HHpopMaIuK, METOTUKI
CHCTEMHOTO TTOJIX0/1a /ISl PELICHUS
npodeccuoHaNbHBIX 3a/1a4.
YK-1.1

3Haer

OCHOBHBIE ITOHATHS BBICIIIEN MAaTEMAaTUKH,
METOAblI MAaTECMATUYCCKOT'O aHAJI1M3a U OCHOBBI
CHUCTEMHOTO TTOIXO/1a JUIS PEIICHUS
MOCTABJICHHBIX 33]1a4 B 00JIaCTH TOXKAPHOM
0e30MacHOCTH.

YMeet

MPUMEHSTh CUCTEMHBIN MOJXO]] B MpOIlecce
pereHust mpoecCHOHANBHBIX 3aa4 ¢
HCIIOJIb30BAaHUEM METOJIOB MareMaTH4eCKOro
aHaJIM3a, AaHAJIUTUYECKOU F€eOMETPUH, TUHEHHON
anreopsl, Teoprun QYHKIIMA KOMILIEKCHOTO
MEPEMEHHOT0, TU(PepeHINaTbHBIX YPaBHEHUH,
TEOPUH BEPOATHOCTEN U MATEMAaTH4ECKON
CTaTUCTHUKH.

CnocoOGHOCTh aHATM3UPOBATh U
CUCTCMATU3UPOBATh PA3HOPOAHLIC TAHHBIC,
orieHUBaTh 3PGHEKTUBHOCTH MPOLICYP aHATU3a
npo0iIeM U NPUHATHS PELICHUN B
PO ECCHOHAIEHON JeSITEITBHOCTH.
YK-1.2

3Haer

MCTOJbI aHAJIN3a PASHOPOAHBIX JAHHBIX.

VYMeeT

OCYILECTBIIATH OLEHKY 3(PPEKTUBHOCTH
IpOLelyp aHaIMu3a MpodaeM U IPUHATHS
penieHuii B npoeCCUOHAIbHON AESITEIbHOCTH.

BJ'IaI[eHI/Ie HaBbIKaMH HAYYHOT'O IO CKa U
MPaKTUYECKON pabOThI ¢ HH(POPMAITMOHHBIMH
HNCTOYHUKaAMHU, MCTOAAMU MTPUHATHA pe].HeHHfI.

YK-1.3

3Haer

TEXHOJIOTHIO PaOOTHI ¢ HH()OPMAITMOHHBIMH
NCTOYHHUKaAMU.

VYMmeeT

POBOAMTH NOUCK HAyYHOU MH(POPMAIUH.

Bnanenue HeoOXoquMbIMU 1S
OCYIIECTBICHUS MTPodeccHoHATHHON
NeSITeIbHOCTH MPAaBOBBIMU HOPMaMU 1
METOJI0JIOTUYECKUMH OCHOBAMHM MPUHSTHS
YIPaBICHUYECKOTO PEIICHHUS.
YK-2.1

3Haer

METO/Ibl MaTEeMAaTUYECKOTO aHaIN3a, TEOPUU
BEPOSITHOCTEN U MaTEMaTUYECKON CTaTUCTUKHU
I pa3pabOTKU METOIOJIOTUYECKUX OCHOB
MIPUHATHS YIPABICHUYECKOTO PEIICHHMS.

VYMeeT

MIPUMEHATHh METO/Ibl MAaTEMATUYECKOTO
MOJICIMPOBAHMSI YIIPABIECHYECKOTO PEIICHHUSL.

CriocoOHOCTh aHATM3UPOBATH AJILTEPHATHBHBIC
BapUaAHTHI PEIICHUM TSI TOCTHUKEHUS
HAaMEUYECHHBIX PE3y/IbTaToOB, pa3padarbiBaTh
TIJIaH, OTIPECIISTh IIEJIEBBIC ATAIbl, OCHOBHBIE
HaHpaBJIeHI/IH pa60T 1 OTBCTCTBCHHBIX
HCITOJTHUTEIICH.

3Haer

OIITUMH3AIIMOHHBIC MATEMATUYCCKHUE MOACIIH.

YMeeT

IIPUMEHSTh METOJbl MATEMAaTUIECKOTO AHAIN3A,
TEOPUH BEPOATHOCTEN U MAaTEMaTU4ECKOU
CTATUCTUKH JUIs aHAJIN3a U Pa3paboTKU




YK-2.2

aJIFTEPHATUBHBIX BAPHAHTOB PEIICHUH U IEJICBBIX
ATANoOB BO3HUKAIOIIMX B MPOIIECCE
npodeccHoHaNBHON ACSITEILHOCTH 3a/1ad.

Brnagenne MeToqukamMu pa3pabOTKH eI |
3aJlad IPOeKTa, METOIaMU OLICHKU
MPOJOJIKUTENHHOCTH U CTOUMOCTH TIPOEKTA, a
Tak)ke OTPeOHOCTH B pecypcax.
YK-2.3

3Haer

MaTeMaTH4E€CKHUE METOBI CETEBOIO
IJIAHUPOBAHMS IIPOEKTA.

VYMeeT

NPUMCHATH MCTOAbI MATCMATUYCCKOI'O aHaJIn3a,
TEOPUH BEPOATHOCTEN U MATEMAaTH4ECKON
CTAaTUCTHUKHU U1 OOCHKH MMPOHJOJIZKUTCIBbHOCTHU U
CTOMMOCTH MPOEKTA, a TAKXKE MOTPEOHOCTH B

pecypcax.
3HaHUE U TOHMMaHUE OCHOBHBIX IPUHIMIIOB | 3HAET
CaMOBOCIHUTAaHUs U CaMOOOPa30BaHUs, UCXOS | OCHOBHBIE IIPHUHIIUIIBI CAMOBOCIIUTAHUS
13 KBATU(PHUKAIIMOHHBIX TPeOOBaHUIA, camMo00pa30BaHMUsL.
TpeOOBaHUI PhIHKA TPYAA U MEPCIIEKTUB Vmeer

pa3BUTHUs IPOPECCHOHATHHOMN ChEpHI.
YK-6.1

NPUMCHATH OCHOBHBIC ITPUHIUIIBI
CaMOBOCITUTAHHS ¥ CaMO0O0Opa30BaHus B yUeOHOH
u HpaKTquCKOﬁ ACATCIIBHOCTH.

CrocoOHOCTh IEMOHCTPUPOBATh YMEHHUE
CaMOKOHTPOJISL ¥ pe(IIEKCHH, TTO3BOJISIIOIINE
CaMOCTOSITENIbHO KOPPEKTUPOBATh
CaMOpPa3BUTHE TI0 BEIOPAHHOW TPACKTOPHH.
VK-6.2

3Haer

METOJIbI CAMOKOHTPOJIS U pedexcun,
IIPUMEHSEMBIE B ITPOLIECCE NMIIAHUPOBAHUS
TPAEKTOPUH CAMOPA3BUTHSL.

VYMeeT

MPUMEHSITh METOJII CAMOKOHTPOJIS U peduiekcun
B TIPOIIECCE PeaTH3ali U KOPPEKIHH
TPACKTOPUH CAMOPA3BUTHSI.

Brnanenue cnocobamu ynpasieHus CBOEH
MIO3HABATEILHOU JEATEIBHOCTBIO U
YIOBJIETBOPEHHS MTPO(ECCHOHATBHBIX
WHTEPECOB U MOTPEOHOCTEH.
VYK-6.3

3Haer

crocoObl yIpaBleHUs CBOCH IMO3HABaTEIbHON
ACATCIIbBHOCTBIO U YAOBJICTBOPCHUA
po¢eCCHOHATBLHBIX HHTEPECOB U TOTPEOHOCTEH.

YMeeT

YIPaBIATH CBOEH MMO3HABATEILHOU
NeSITeIbHOCTBIO U c(hepoit mpodeccnoHaIbHbIX
WHTEPECOB U OTPEOHOCTEH.

3HaHHE OCHOB BBICIICH MaTeMaTUKU, (PU3HUKH,
XUMHH, JICKTPOTCXHUKH, BBIYHCIUTEITBHON
TEXHHUKH U MPOTPAMMHPOBAHHUS.
OIIK-3.1

3Haer

OCHOBBI MATEMaTHYECKOTO aHAJIN3a,
aHATTUTHYECKON TeOMETPUH, TMHEHHON areOpsl,
TeOopUH (PyHKIMHA KOMIUIEKCHOTO IEPEMEHHOTO,
muddepeHnInaIbHbIX ypaBHEHUH, TEOPUI
BEPOSATHOCTEW M MAaTEMAaTUYECKON CTATUCTUKH.

YMeeT

pelaTh TUMOBBIE 33/1a41 MaTEMATUYECKOTO
aHaJin3a, aHAIUTUYECKON T€OMETPUH, JIMHEHHON
anreOpbl, TeOpHH (PYHKIUN KOMILIEKCHOTO
nepeMeHHoro, TuddepeHIuaIbHbIX YPaBHECHUH,
TEOPUH BEPOATHOCTEN U MAaTEMaTU4ECKOU
CTaTUCTHUKU.

YMeHue pemars CTaHapTHhIE
npogeccHOHaIbHBIE 331a41 C IPUMEHEHUEM
€CTECTBEHHOHAYYHBIX U (pyHIaMEHTaJIbHBIX

3Haer

NPUIOKEHNS] MATEMaTHIECKUX 3HaHUH B cepe
NOXKapHOU 6€30aCHOCTH.




HayK, OOIIEMH)KEHEPHBIX 3HAHUH.
OIIK-3.2

VYMeeT

pelarb CTaHaapTHBIE MPodecCuoHaIbHBIC 3a/1a4U
C MPUMEHEHUEM METOJI0OB MaTEMaTHuyeCKOro
aHaJIn3a, AaHAJTUTUYECKOM F€eOMETPUH, TUHEHHON
anreOpsl, Teopun QPYHKIIMA KOMILIEKCHOTO
MEPEMEHHOTO0, TU(PepeHINaTbHBIX YPaBHEHUH,
TEOPUH BEPOATHOCTEN U MATEMAaTH4ECKOM
CTaTUCTHUKH.

Brnanenune HaBbIKAMU TEOPETUIECKOTO U
OKCIICPUMCHTAJIILHOTO UCCIICAOBAHU A
OKpYXaromen cpeibl 1 00BEKTOB
npohecCHOHAIBHON NeATeThbHOCTH.
OIIK-3.3

3Haer

MaTeMaTUICCKUC MCTOAbI SKCIICPUMCHTAJIBHOT'O
HCCIIEIOBaHHS OKPYXKAIOMICH Cpe/ibl 1 0OBEKTOB
po(heCCHOHAIBHOM NesITeIbHOCTH.

VYMeeT

IIPUMEHATH METO/BI TEOPUU BEPOATHOCTEU U
MaTeMaTH4eCKON CTAaTUCTHKH IS
TEOPETHYECKOTO ¥ IKCIIEPUMEHTATBHOTO
HCCIIEIOBaHMSI OKPYXKAIOMICH Cpe/ibl 1 0OBEKTOB
po(heCCHOHAIBHOM NesITeIbHOCTH.

3HaHHUE COBPEMEHHBIX HH(OPMAIIMOHHBIX
TEXHOJIOTUH U IPOTPAMMHBIX CPEICTB, B TOM
YHCJie 0T€YeCTBEHHOTO MPOU3BOJCTBA JIJIsS
pelieHus 3a1ad npohecCuoHAIBHOM
NesITeNIbHOCTH, CBA3aHHOMN C 00ecrieueHueM
0e30MacHbBIX yCIOBUN M OXpaHbI TPYAQ,
MOXKapHO# 0€30MacHOCTH, 3aIUTON
OKPYKAIOLIEH Cpebl.
OIlIK-4.1

3Haer

MaTeMaTH4e€CKHE OCHOBBI COBPEMEHHBIX
TEHJACHUMN Pa3BUTHS TEXHUKHU U TEXHOJIOTHH B
00J1aCTH TOXKapPHOU OE30MaCHOCTH.

YMeeT

MIPUMEHSTh COBPEMEHHbIE HH(POPMALIMOHHBIE
TEXHOJIOTUH U MPOTPAMMHBIE CPEJICTBA JIst
pa3paboTKu KOMIBIOTEPHBIX MOJIEIEH
poeCCHOHAIEHO-OPUEHTUPOBAHHBIX 33/1a4.

YMeHne BEIOUpaTh COBpEMEHHbBIE
HU3MCPUTCIIbHYIO U BBIYHUCIUTCIIBHYIO TCXHUKY,
UH(POPMAITMOHHBIC TEXHOJIOTUU H
POrpaMMHBIE CPEJICTBA, CPEICTBA
obecrieueHuns MokapHoi 6€30MaCHOCTH
00BEKTOB U OMOBEIICHHUS JIFONCH, B TOM YHCIIE
OTEYECTBEHHOTO IMPOU3BOJICTBA ISl PEIICHUS
TUIIOBBIX 337124 MPOPECCUOHATBEHOM
JeSITeITHHOCTH
OIIK-4.2

3Haer

MaTeMaTH4e€CKUE OCHOBBI COBPEMEHHBIX
TEHJICHIIUHA Pa3BUTHUS TEXHUKU U TEXHOJIOTUH IS
pelieHus 3a1ad npohecCuoHAIBHOM
JEeITEILHOCTH.

YMeeT

OCYILIECTBIIATH OOOCHOBAHHBINH BBIOOP
ONTHMAJIbHBIX MaTEMAaTHYECKUX METO/IOB IIPH
PELICHUH TUIOBBIX 3371a4 B PO(HECCHOHATBHOM
JeSITeIbHOCTH.

CriocoGHOCTh MOZIETMPOBATH
OpraHU3alUOHHbBIC, TAKTHYECKHUE,
TCXHOJIOTUYCCKUEC, TCXHUYCCKUC ITPOLICCChI U
CHCTEMBI C IIEJTbI0 ONTUMHU3AIIH CHCTEMBI
obecredeHus MoXKapHoi 6e30MacCHOCTH B
pamMkax npodecCHOHATBLHOMN IesITeTbHOCTH IS
pelieHus 3a1a4 MoXKapHoi 0e30IMacHOCTH, B
TOM YHCJIe C TPUMEHEHUEM CPENICTB
aBTOMAaTU3UPOBAHHOI'O IIPOCKTUPOBAHUSA
OIIK-4.3

3Haer

ONTHMM3AIMOHHBIE METOIBI MATEMATHYECKOTO
MO,Z[G.HI/IpOBaHI/I}I OpFaHI/IBaI_II/IOHHBIX,
TaKTHYECKHUX, TEXHOJIOTHYECKUX, TEXHUIECKUX
MPOLIECCOB M CUCTEM B 00JIACTH TOXKAPHOM
0Ee30MacHOCTH.

YMeeT

HNPUMEHSTh METO/Ib MATEMAaTHYECKOTO
MOJICITUPOBAHHUS M CPEICTBA
aBTOMAaTH3UPOBAHHOTO ITPOCKTUPOBAHUS ITPU
peLIeHUH 3a1a4 MOXKapHOM OE30MaCHOCTH.

3HaHMEe OCHOBHBIX CIIOCO00B
MIPOTHO3UPOBAHUS B 30HAX, PACTIOIArAlOIIUX
OIacHbIe (PaKTOPHI MOYKAPOB IIPH aBAPHUIX U

3Haer

OCHOBHBIE METO/Ibl MATEMAaTUYECKOTO
MOJICIMPOBAHMSI U TPOTHO3UPOBAHMSL.




Mokapax B OMEIICHUSIX, 3AaHUSIX,
COOPYXKEHUSX, HA TEXHOJIOTMYECKUX
YCTaHOBKAX M OTKPBITOM ITPOCTPAHCTBE
IK-2.1

VYMeeT

IIPUMEHSITh METOJIbl TEOPUU BEPOSITHOCTEN U
MaTeMaTH4eCKOW CTaTUCTUKH B IpoLecce
IIPOrHO3UPOBAHMSI pa3MEPOB 30H BO3AECUCTBHUS
OMacHBIX ()aKTOPOB MpPHU aBapUSIX U MOXKapax B
IIOMELIEHUX, 3aHUIX, COOPYKEHUAX, Ha
TEXHOJIOTHYECKUX YCTaHOBKAX U OTKPBITOM
IIPOCTPAHCTBE

YMeHnue nercTBoBaTh B Cllydyae
BO3HUKHOBEHUH TIOXKAPOB Ha 00BEKTAX
3aIUTHI, MPOTHO3UPOBATH 0OCTAHOBKY U
HpI/IHI/IMaTI: HpaBI/IHBHBIe pGI_HeHI/IH JUIA
JUKBUAIUU JTAHHOU MPOOIIEMBI.
T1IK-2.2

3Haer

OCHOBHBIE METO/Ibl MATEMAaTUUECKOTO
MIPOTHO3UPOBAHMS U MOJICTTUPOBAHMSL.

YMeet

[IPUMEHATH METOBI MATEMATUYECKOTO
MIPOTHO3UPOBAHUS OOCTAHOBKHU B ClTy4ae
BO3HMKHOBEHUH N10’KapOB Ha 00BEKTAX 3aLUTHI.

Brnagenue npaBMIIBHOTO IPUMEHEHUS
HOPMAaTHUBHO-TIPABOBBIX aKTOB B 00JIACTH
MOXapHOH 0€30I1aCHOCTH B IOMEIIIEHUSX,

30aHUAX, COOPYKEHUAX, Ha TEXHOJIIOTHYECKUX
YCTaHOBKAX M OTKPBITOM IIPOCTPAHCTBE.
[1K-2.3

3Haer

OCHOBHBLIC HOPMATHUBHO-IIPABOBLIC AKTLI B
0071aCTH TOXKapHOU OE30MaCHOCTH.

YMeeT

IIPUMEHATH METOBI MATEMATUYECKOTO
MOJICTTUPOBAHUS B 00JIACTH MOXKAPHOU
0€30I1aCHOCTH B COOTBETCTBUYU C HOPMATHBHO-
IIPAaBOBBIMHU aKTaMH.

3HaHME TOPAIKA TPOSKTUPOBAHUS HA OCHOBE
00bEMHO-TUTAHUPOBOYHBIX PELICHUH 00BEKTOB
3aIIUTHI B YaCTH OPraHU3alMOHHO-
YIPaBIEHYECKHX, TEXHUKO-TEXHOJIOTMUECKUX
CHCTEM, CPEJICTB aBTOMaTU3UPOBAHHOTO
MIPOEKTUPOBAHUS 1 aBTOMATU3UPOBAHHOT'O
yIIpaBJICHUSL.
MK-3.1

3Haer

MaTeMaTH4e€CKUE METO/Ibl ONITUMHU3ALIUN
MHOTOIIIArOBbIX POIECCOB MPUHATHUS PELICHUI.

YMeeT

MIPUMEHATh OCHOBHBIE METO/Ibl MATEMATHUYECKOTO
aHaJIM3a, MaTeMaTHYE€CKOT0 MOACTUPOBAHUS U
OCHOBBI CUCTEMHOIO MTOIX0a MpU
MOJICTUPOBAHUH U TPOEKTUPOBAHUN
OpraHU3alOHHO-YIPABIEHYECKUX, TEXHUKO-
TEXHOJIOTHYECKHX CUCTEM U MPOLIECCOB.

YMeHHe IPUMEHITh HOPMaTUBHO-IIPABOBbIE
akTel Poccuiickoit deneparuu B 061acTu
NoXKapHOU 6€30IacCHOCTH MO HAPABJICHUIO
MIPOCKTUPOBAHUS U CPEJICTB
aBTOMaTI/I3I/IpOBaHHOFO ynpaBHGHI/I}I.
I1K-3.2

3Haer

OCHOBHbIE HOPMaTHUBHO-IIPABOBBIE aKThI MO
HaIpPaBJIEHUIO IPOEKTUPOBAHUS CPEICTB
aBTOMATHU3HPOBAHHOTO YIIPaBJICHHUS.

YMeeT

MIPUMEHATHh METO/IbI MaTEMATUYECKOTO
MOJIEIIMPOBAHMSI IPOEKTUPOBAHUS CPEACTB
ABTOMAaTU3MPOBAHHOI'O YIIPABJIECHUS B
COOTBETCTBUM C HOPMaTUBHO-IIPABOBBIMHU
AKTaMH.

Brnanenue HaBbIkaMu B paboOTe ¢ IPOCKTHBIMH
pELICHUSMH B 00JIACTH TTOXKAPHOU
0€301acCHOCTH C IPUMEHEHUEM CPEJICTB
aBTOMAaTH3UPOBAHHOTO TPOCKTUPOBAHUS U
ABTOMATU3HWPOBAHHOT'O YIIPABJICHUA.
[1K-3.3

3Haer

METO/IbI MATEMATHYCCKOTO MOJCITUPOBAHUS U
Cpe/ICTBa aBTOMATU3UPOBAHHOTO MPOCKTUPOBAHHUSI
1 YIpaBJICHHS B 00JIACTH MOXKAPHOU
0€30IaCHOCTH.

YMeeT

MNPUMEHATH METOABI MAaTEMATUICCKOI'O
MOACIUPOBAHUS C UCITOJIB30BAHUCM CPCICTB




ABTOMATU3HUPOBAHHOI'O IIPOCKTHUPOBAHUA U
ABTOMATU3HWPOBAHHOT'O YIIPABJICHUS.

3. MecTOo IMCHUILUIMHBI B CTPYKTYPe OCHOBHOM NMPo(hecCHOHATBLHOM
oOpa3oBarTe/IbHOM MPOrPaMMbl

JucuumnnHa OTHOCHUTCS K 00s13aTeIbHOM 4acTu OCHOBHOM
npodeccroHaIbHOM o0OpazoBaTenbHOU MIPOTPAMMBI CrieIuagInuTeTa 1o
cnerranpHoctd 20.05.01 Ilokapuast Ge30macHOCTb HAMpPaBIECHHOCTH (MPOGUIIb)
«IToxapnas 6€30MacHOCTh TOCYIapCTBAY

4. CTpyKTypa ¥ coep:KaHue JUCUUIINHbBI

OO6mass TPyAOEMKOCTh JUCHMIUIMHBI cocTaBiisieT 10 3a4eTHBIX €IUHMII,
360 yacos.




4.1. PacnipeesieHne TPy10eMKOCTH Y4e0HOH TUCUMUILIMHBI 10 BUAAM PadoT

no cemecrpam u ¢opmamM 00y4eHHsA

NJIs1 04HOH POpMBI 00yUeHUsI

TpynoeMKocThb
Bunx yuebnol paboTht se. e, 10 ceMecTpaM

1 2 3 4
OO0miass  TPYIOEMKOCTh  JUCIHUIUIMHBI  T10 10 360 7 108 108 7
y4eOHOMY TUIaHY
KonrakTtHast paboTta, B TOM 4ncCIe: 148 36 32 48 32
AyIMTOpPHBIE 3aHATHSA 144 36 30 48 30
Jlexuuu (JI) 54 16 10 18 10
[TpakTuaeckue 3ansatus (I13) 54 12 12 18 12
JlaGoparopusie paboTs! (JIP) 36 8 8 12 8
KOHCYJIbTallMM TIEpe] SK3aMEHOM 4 2 2
CamocrositenbHas padora (CPC) 140 36 40 60 4
B TOM YHCIIE:
JK3aMeH 72 36 36

JJIs1 32049HOI GopMBbI 00yUeHUs

TpynoeMKocTh

Bun yuebnoii paboThl se. ac. o Ki/pcaM
OOmass  TPyOAOEMKOCTh  JAMCUMIUIUHBI IO 10 360 360
yu4eOHOMY IIaHy
KonTaktHast pabota, B TOM UucIe: 26 26
AyIUTOpPHBbIE 3aHATHSA 24 24
Jlextuu (JI) 8 8
[TpakTuaeckue 3ansatus (I13) 10 10
Jlaboparopusie padotsl (JIP) 6 6
KOHCYJIBTAllNU TEPe] IK3aMEHOM 2 2
CamocrosTenabHas padora (CPC) 325 325
B TOM YHCIIE:
IK3aMeH 9 9




4.2. TeMmaTn4yeckuii IJIaH, CTPYKTYPHPOBAaHHBbIN 10 TeMaM (pa3jaenam) ¢
YKa3aHUEM OTBEJACHHOI'0 HA HUX KOJIHYECTBA aKAIeMHUYECKHX YaCOB M BH/I0B

Y4eOHBbIX 3aHATHI

ISt O4HOH popMBI 00yUeHU S

Ne Koun4yecTBo yacos no
n/n BUJIaM 3aHATHH = 3
g 3 o 2 = | 2| 2
2 = £ Z = | S| 8¢
HanmeHnoBaHue = = 52 g 3 2 & | Eo
TeM & = | 228 5 ;: = 'S
Q = E = ; Se = é 8 =
/= = |223| &8 |8 =
287 & |7 §
= =
1 2 3 4 5 6 7 8
1 cemecTp
Tema 1. Marpunel u
1 |onpemenurenu, ux 14 4 2 4 4
TIPHUIIOKCHUS
2 | Tema 2. BexkropHnas anrebpa 10 2 2 6
3 Tema 3. 3H€MGE{TBI 14 4 2 8
AHAJIMTUYECKOU T€OMEeTpUH
4 |Tema 4. KomiuekcHbie dnciia 16 4 4 2 6
5 Tema 5. Teopus npenenos u 18 ’ 4 12
€€ MPUIIOKCHHUS
Hroro 3a 1 cemecTp 72 16 12 8 36
2 cemecTp
6 Tema 6. [IpousBogHas u 24 4 4 ) 14
nuddepennman
7 Tema 7. OCHOBHBIC TTOHSTHS 24 4 4 ’ 14
MHTETPAIbHOTO HCUUCIICHUS
8 Tema 8. Uncnossie u 29 ) 4 4 12
(YHKIIMOHAIBHBIE PSIJIbI
Koncyabranus 2 2
JK3aMeH 36 36
Hroro 3a 2 cemecTp 108 10 12 8 2 36 40
3 cemecTp
Tema 9. [Iuddepennmansabie
9 |ypaBuenwus (1Y) u ux 30 4 6 2 18
CUCTEMBbI
10 | Tema 10. Kombunaropuka 12 2 4 6
11 Tema 11. Ciyuaiinbie 30 6 4 ) 18
COOBITHS
12 Tema 12. CnyuaitHbie 36 6 4 8 18
BEJTMYUHBI




Hroro 3a 3 cemecTp 108 18 18 12 60
4 cemecTp
13 Tema 13. OCHOBE»I 14 4 4 4 )
MaTeMaTH4eCKON CTaTUCTUKU
14 Tema 14. KoppensiiiionHo- 7 ) 4 1
pETpECCUOHHBIN aHaIN3
15 Tema 15. OcHOBBI Teopun 13 4 ] 1
CTaTUCTUYECKUX PEUICHUM
Koncyabranus 2 2
JK3aMeH 36 36
Hroro 3a 4 cemecTp 72 10 12 8 36 4
Hroro 360 54 54 36 2 72 140
JJISE 3204HOM (popMBbI 00yUeHM S
Ne Koun4yecTBo yacoB no
n/n BUIAM 3aHATHI = 2
=
g 2 v = | 2| 2
S = = o = g 5
HaumeHoBaHue - = g % = = o= 2 =9 = 5
= 2 g = =2 = = S
TeM S = | T &E S5 | & = =
: | E|EZE| g |F &) e*
2 | 8 | 258| §& ¢ :
287 8§ |F S
= =
1 2 3 4 5 6 7 8
Tema 1. Marpuisl u
1 |ompenenurenu, nx 22 2 20
MPUIIOKCHUS
2 | Tema 2. Bexropnas anrebpa 20 20
3 Tema 3. BHeMeUHTLI 20 20
AHAMTUYECKOU T€OMETPUU
4 | Tema 4. KommiekcHbie Yncia 22 o) 20
5 Tema 5. Teopus npenenos u 24 ) 2
€€ MPUIIOKESHHUS
6 Tema 6. [IpousBogHas u 24 ) 2
nuddepenmman
7 Tema 7. OCHOBHBIC TTOHSTHS 24 ) 2
MHTETPAIbHOT0 HCUUCIICHUS
3 Tema 8. Uucnosie u 24 ) 2
(GYHKIMOHATBHBIE PSIJIbI
Tema 9. luddepenumanbabe
9 |ypaBuenwus (1Y) u ux 24 2 22
CUCTEMBI
10 | Tema 10. Kombunaropuka oy o)
11 Tema 11. Cnyuaiinbie 24 ) 2
COOBITHS




12 Tema 12. CnyuaitHbie
BCIIMYNHBI

24 2 22

13 Tema 13. OcHOBBI 24 ) 22

MaTeMaTH4YECKON CTaTUCTUKA

14 Tema 14. KoppensiunoHHo-

- 24 2 22
pErpeCcCUOHHBIN aHAIN3
15 Tema 15. OcHOBBI Teopun 27 ) 75
CTAaTUCTHUYCCKHUX peI_HeHI/II/I
Koncyabranus 2 2
IK3aMeH 9 9
Htoro 360 8 10 6 2 |9 325

4.3 Conep:xaHue TUCHUILIMHBI A1 00YYAKOIIMXCH:
04HO¥ opmbI 00yUeHHS

Pasnen 1. DineMeHTHI JINHEHOM aJIreOpbl M AHAJTUTHYECKOH reOMeTPUH

Tema 1. MaTpuusl ¥ onpeaeuTeId, X NPHI0KEHUS

Jlekumsa. Marpuna. Bunel marpun. Onepauuu Hajg marpuuamu. [lonsitue
onpeaenutend. CpoiicTBa  omnpenenureneil. IloHATHE  CHUCTEMBI  JIMHEWHBIX
anreOpandyeckux  ypaBHeHud. [IpoOmema  pemieHuss  cUCTeM  JIMHEHMHBIX
anreOpanueckux ypaBHeHuil. Meron 'aycca. Meron Kpamepa.

IIpakTuyeckoe 3ansitue. VccienoBaHue cUCTEM JIMHEHHBIX anre0OpandecKkux
ypaBHEHUN Ha COBMECTHOCTb. BBbINOJHEHHWE pacdyeTHO-rpaduueckoid padoThl
«32nemeHThl TuHelHon anredpe» (PT'P).

JlabopaTropnasi pabGora. Pemenue cucteM JMHEHHBIX anreOpandecKux
YPaBHEHUM.

CamocrosnTesqibHasi padora. PemeHne cucteM IMHEHHBIX anreOpanyuecKux
YpaBHEHUI MAaTPUYHBIM METOAOM. BbImonHeHue pacueTHo-rpaduyeckoil paboThI
«OnemenTsl TuHEHOM anreOpr» (PI'P). Hanmmcanue pedeparos.

PexoMenayemas ureparypa:

OCHOBHas [1];

JlonojiHuTenbHas [1].

Tema 2. BekTopHas ajareopa

Jleknus. BekTopbl: OCHOBHBIC TOHATUS W BUJbl. JIMHEHHBIE Omepalnuy Hal
BekTOpaMu. CKaJISIpHOE, BEKTOPHOE U CMEIIAHHOE ITPOU3BENCHUS BEKTOPOB.

JlaGoparopnas pabdora. [IpousBeneHus BEKTOPOB U UX IPUMEHEHHE.

CamocrositesibHass  padora. I[IpumMeHEeHHME BEKTOPHOIO W CMEIIAHHOTO
MPOU3BEIACHUN ISl BBIYMCIICHMS TUIOMAAei W 00beMOB. BrimomHeHWE pacdeTHo-
rpaduueckoii  pabotel «OnemeHTHl JuHeWHOW anre6pe» (PI'P). Hanmcanwue
pedepatos.

PexoMenayemas sureparypa:

ocHOBHas [1];




nonoyiHuTenbHas [1].

Tema 3. JyieMeHTHI AaHAJIUTHYECKOI TreOMeTPUuH

Jleknus. IIpsMas Ha NJIOCKOCTH: OCHOBHBIE BH/bl YPaBHEHUW, B3aHMMHOE
PACIOJIOKEHUE TMPSMBIX, PACCTOSHHME OT TOYKM 10 mnpsMoi. Ilnockocth: oOriee
YPAaBHEHHE, B3aWMHOE pAaCIOJOXKEHHUE IIocKocTer. IlIpsMas B mpocTpaHCTBeE:
KAHOHUYECKOE YPAaBHEHHE, B3aNMHOE PACIOIOKEHHUE NMPSIMBIX, PACCTOSIHUE OT TOUKH
no npsaMou. Kpuble BTOpOro mnopsaka. YpaBHEHHE M IapaMeTpbl DJUIMIICA.
VYpaBHeHHe U TapaMeTphl rumnepOosibl. YpaBHEHHE U MapaMeTpbl Mapaloibl.
[ToBepxHOCTH BTOPOTO MOPSAKA.

IIpakTHuyeckoe 3ansTue. llocTpoeHne KpUBBIX M IOBEPXHOCTEW BTOPOIO
nopsiaka. Beimonnenue pacueTHO-rpaguueckoil paboThl «NEMEHThI aHATUTHYECKOM
reomeTpun» (PT'P).

CamocrosiTesibHast padora. Pemenue 3amad 0 OpsMbBIX Ha IUIOCKOCTH WU B
npoctpanctBe. Pa3zpaborka Tabmuubl «Knaccudukanuss KpUBBIX M MOBEPXHOCTEU
BTOpPOTO TMOpsiiKay. BeInolHeHWe pacyeTHO-rpaduyeckoil padboThl  «IIEeMEHTHI
aHanutuueckout reometpun» (PI'P). Hanucanue pedeparos.

Pexomenayemas ureparypa:

OCHOBHas [1];

nonoyiHuTenbHas [1].

Pasnen 2. OcHOBBI TeOpUM (PYHKIMIA KOMIIEKCHOTO IIePEeMEHHOT0

Tema 4. KommiekcHble ynciia

Jlekuus. KomruiekcHbIe UMclia: OCHOBHBIC MOHSATHSA, Pa3IddHbIE (HOPMBI
KOMIUIEKCHOTO yncaa. Onepauuy HaJl KOMIJIEKCHBIMHA YHCIIAMH.

IIpakTu4yeckoe 3aHsiTve. /[eCTBUSA HaJ KOMIUIEKCHBIMUA YUCIIAMMU.

JlaGopaTopnas padora. KomminekcHble uncia u ux npuwioxkenus: B MathCad.

CamocrositesibHass padora. Teopuss (QyHKIMII KOMIUIEKCHOTO MEPEMEHHOTO.
Hanucanue pedeparos.

Pexomenayemas ureparypa:

OCHOBHas [2];

JOTIOJIHUTEIIbHAS [2].

Pa3nea 3. BBenenue B MareMaTHUeCKU aHAJIU3

Tema 5. Teopusi npeaesioB U ee MPUIOKEHUS

Jlekuus. [loHsTus QyHKUMA OMHOM M HECKONBKMX NEpeMeHHBIX. [paduku
dbynkuuit. [Ipegen GyHKIUKM OJHON MEPEMEHHOW U €€ HEMPEPHIBHOCTh. ACHMIITOTHI
(yHKIIMU OJTHOM TTEpPEMEHHOM.

IIpakTuyeckoe 3ansaTHe. [IpuiiokeHue TEOpUU NPEAeiioB. BrionHeHUE
pacueTHO-Tpaduueckoit padboTel «Beruncienue npenenos Gyukiuin» (PI'P).

Pemenue 3agau no temam «JIuneliHag anredpa U aHATUTHYECKAs TEOMETPUSI,
«KommiekcHbie unciay, «OCHOBBI TEOPUU MPEIEITOBY.



CamocrosnTeqbHasi padora. Paszpaborka cuctematuzupyromeid TaOaullbl
«OcHOBHbIE 37eMeHTapHble (QyHKIMM H uX rpapuku». IlocTpoeHune 53CKU30B
rpadgukoB ¢yHkuui. BeinmonHenue pacueTHo-rpaduyeckoil paboThl «Bbruucienue
npeneno ¢yukiuii» (PI'P). Hanucanue pedepatos.

Pexomenayemas ureparypa:

OCHOBHas [1];

JlonojiHuTenbpHas [1].

Pasnen 4. luddepenuunanbHoe ucuncieHne GyHKumnim

Tema 6. IlpousBogHasi u AU depeHunan

Jlekuus. Ilonsatus mnpomsBomHOM u muddepeHnuana GyHKIUA OXHOU
nepeMeHHoll. leomerpuyeckuil u Qu3mveckuil cMbica mnpousBogHou. [IpaBuia
muddepennupoBanus. IlpousBomHas cnoxHo Qyskiuu. IlpaBunmo Jlomurans.
[IpousBonubie U auddepeHianspl BhICIIUX MOPSAKOB. YacTHble MpPOU3BOIAHBIE U
muddepeHnransl. IKCTpeMyMbl GYHKIIUNA HECKOJIBKUX MEPEMEHHbIX.

IIpakTuyeckoe 3aHsiTue. Bbruncienue npou3BoAHbIX U AuddepeHunanon
GyHKIMI OnHOW TepeMeHHOW. BelmonHeHue pacdyeTHo-rpaduueckol padoThI
«Omnepatopsl nuddepennrpobanus» (PI'P).

Uccnenosanue GpyHKIMI HECKOIBKUX IEPEMEHHBIX.

JlaGoparopHas padora. VccnenoBanue GyHKIMA ¢ TOMOIIBIO TPOU3BOIHBIX B
MathCad.

CamocrosiTesibHast pabGora. be3yCcloBHBII U YCIOBHBIM  3KCTPEMYM.
Brinmonnenne pacuetHo-rpadudeckoit padotel «OmepaTtopsl auddepeHpoBaHus»
(PT'P). Hartucanwme pedepatos.

PexoMenayemas ureparypa:

OCHOBHas [1];

JlonojiHuTenbHas [1].

Pa3nea S. UHTerpanbHoe ucuuciaeHue GyHKIMn

Tema 7. OcHOBHBIE IOHATHSA HHTEIPAJIbHOI0 HCYHMCICHHUS

Jlexknus. [lepBooOpa3Hasi 1 HEONPEAEIEHHbIN UHTErPal: OCHOBHbBIE IOHATHS U
cBoiicTBa. Tabmuia HEONMPENENEHHbIX HMHTETpasioB. MeToAbl HHTETPUPOBAHMSL.
WNHTerpupoBanne  3aMEHOM  NEPEMEHHBIX.  MHTerpupoBaHue 1O  4acTAM.
OnpeneneHHplii uHTErpai. MeToapl BBIYMCICHUS ONPEACICHHBIX HWHTETPajoB.
®opmyna Heiotona-JleiiOnuna. HecoOcTBeHHBIN HHTETpAJL.

IIpakTH4yeckoe 3aHATHE. BhIUnCiIeHNE ONPENEIEHHBIX HHTETPAJIOB.

JlaboparopHasi padora. BeluncieHue HEONPEAEICHHBIX HHTETPAJIOB.

CamocrositesibHass  padora. [IpuMeHeHHEe METONOB  MHTETPUPOBAHMS
(ompeneneHHbIE U HEOIpPENETICHHbIE WHTErpasbl). BbluncieHne HecOOCTBEHHBIX
UHTErpaioB.  BblmonHeHne  pacueTHo-rpaduueckod  pabotel  «Oneparopsl
unrerpupoBanus» (PI'P). Hamucanue pedeparos.

Pexomenayemas qureparypa:

OoCHOBHas [1];



nonoyiHuTenbHas [1].
Pa3nen 6. Paabl

Tema 8. UncsioBbie 1 GyHKIIMOHAJIbHBIE PAIBI

Jleknusi. YucnoBeie psAObl: OCHOBHBIE TIOHSTHSA, NPU3HAKA CXOAUMOCTH.
OYHKIIMOHATbHBIE PSAbL: OCHOBHBIE MOHSTHS, HAXOXACHUE 00JIACTU CXOIUMOCTH.

IIpakTuuyeckoe 3ansitue. «Pemenue 3amad mo remam: «Jluddepennmansaoe u
MHTETPaJIbHOE UCUUCTIEHUEY, «Paby».

Jlaboparopnas padora. [I[puMeHeHne Teopun psIOB.

CamocrosiTesqibHasi  padora. [lpwnoxenuss teopuu psanoB. OO6macth
CXOAMMOCTH CTENEHHBIX psAaoB. BrimonaHeHne pacyeTHO-TpaduvecKkol padoThI
«Psne» (PT'P). Hanmcanue pedeparos.

Pexomenayemas qureparypa:

OCHOBHas [2];

JIOTIOJIHUTEIIbHAS [2].

Paznen 7. OcHoBbl Teopun JudPepeHuaIbHbIX YPABHEHU I

Tema 9. [IuddepeHuuaibHble ypaBHEHUS M UX CHCTEMBbI

Jlekuusi. OcHOBHbIE TOHATHS Teopuu IuddepeHIINaNbHbIX YpaBHEHUIL.
3anada Komm. OCHOBHBIE METONbI pelIEHUsT OOBIKHOBEHHBIX AH(QepeHIInanbHbIX
ypaBHeHui. JluneiHble omHOpoaHbIe Au(depeHInaIbHble YpPaBHEHHUS BTOPOTO
nopsaka ¢ MOCTOSHHBIMH KO3 duiuentamu. CTpykTypa oOOILIEro peuieHus
JMHEHMHOTO HEOAHOPOAHOTrO AU(QepeHIInanbHOr0 ypaBHEHUS BTOPOTO MOPSIKA.
JIuneiinple HeogHOpoAHbIE U depeHIalbHble ypaBHEHUS BTOPOTO MOpSAIKa C
MOCTOSTHHBIMU KO3 puItmeHTamu.

IIpakTueckoe 3aHsiTHe. PemeHue OOBIKHOBEHHBIX JUDPEpeHITNATBHBIX
ypaBHeHUH. BpblnonHenne pacueTHo-rpaduyeckoir  paboTbl  «OOBIKHOBEHHBIE
muddepennanbubie ypaBaeHus» (PT'P).

Pemenue cuctem nuddepeHimanbHbIX ypaBHEHHM.

JlaGopaTtopnas pabora. Pemenue oOOBIKHOBEHHBIX JU(depeHIInaIbHBIX
ypaBHEHMH BhICIIMX MOpsiakoB B MathCad.

CamocrosiTesibHass padora. Pemenne 3amaun Komm jyist 0OBIKHOBEHHBIX
auddepeHInanbHbIX  YpaBHEHHM  BTOpOro  mopsaka. PemeHwe — ITMHEHHBIX
HEOJHOPOAHBIX AU(PEpEeHIINaTbHBIX YPAaBHEHUN BBICHIMX MOPAAKOB. llpumoxenue
auddepeHInaabHbIX ypaBHEHHH H HUX CUCTEM K  PEHICHUIO IPAKTHKO-
OPUEHTHPOBAHHBIX  3a/Jad.  BpIMONHEHHWE  pacdyeTHO-rpaduueckoil  paboThI
«O06pikHOBeHHbIE MU Pepenmanbubie ypasHeHus» (PI'P). Hanncanue pedepatos.

Pexomenayemas ureparypa:

OCHOBHas [2];

JIOTIOJIHUTEIIbHAS [2].



Pasznen 8. Teopust BeposiTHOCTEH

Tema 10. KomOuHaTopuka

Jlekmusi.  Ortanbel  pa3BuTHA  KOMOMHATOpuku. OCHOBHBIE  IOHATHSA
koMOuHartopuku. llepecraHoBku, pasmemieHuss u coueraHus. [IpaBuna cymMMmbl u
npoussenaeHus. [Ipuemsl pereHuss KOMOMHATOPHBIX 3aad.

IIpakTHyeckoe 3ansaTue. KoMOMHATOpHBIE 33aa4l U METO/Ibl UX PEIICHUS.

CamocrosTesqbHasi padora. Pemenune koMOMHAaTOpHBIX 3anmad. Hamwmcanue
pedepatos.

PexoMenayemas qureparypa:

OCHOBHas [2];

JOTIOJIHUTEIIbHAS [2].

Tema 11. Cayuaiinbie COOBITHS

Jlekumsa. OcHOBHBIE TOHATHUS TeopuM BeposTHOocTed. Krnaccuduxarms
citydailHeIX coObITUi. [10AX0BI K ONpeneeHUI0 BEPOITHOCTU CIIyYaliHOTO COOBITHSL.
Onepainuu HaJ COOBITUSIMHU. TeopeMbl CIOXKEHHS U YMHOXEHHSI BEpPOSITHOCTEH.
®dopmyna nonHoM BepositHocTH. Dopmyna baiieca. Cxema u dopmyna bepuymiu.
JlokanbHas 1 UHTETpaJIbHAS TeOpeMbl Jlamaca.

IIpakTueckoe 3aHsiTHe. BhIUnciieHHE BEPOSTHOCTH CIyYalHBIX COOBITHH.
Brinmonnenue pacuetHo-rpaduueckoii padbotsl «Ciy4daiinbie coobitus» (PI'P).

[IoBTOpEHUE UCITBITAHUM.

JlaGoparopnas pa6ora. MccnenoBanue OMHOMHAILHOTO paclpeaeIeHusI.

CamocrosiTeJibHaA pabora. ['eomeTpuueckas BEPOSITHOCT.
AKcCUOMAaTHYEeCKUIl MeToJ. AKCHOMaTuka Teopuu BeposiTHocTed. I[Ipunoxenue
TEOPUHU BEPOSATHOCTEH CITy4alHBIX COOBITUN B MPAKTUKO-OPHUEHTUPOBAHHBIX 33/1a4ax.
[IpunoxkeHne TEOpPUM  BEPOSTHOCTEM  CIy4yalHBIX COOBITUH B IPAKTHKO-
OpUEHTHUPOBAHHBIX  3aJa4yax. BeimonHeHnwe  pacueTHO-rpaduyeckoil  paboThI
«Cnyuaitasie coobiTus» (PI'P). Hanmucanue pedeparos.

Pexomenayemas ureparypa:

OCHOBHas [2];

JIOTIOJIHUTEIIbHAS [2].

Tema 12. Cay4yaiiHble BeJTMIHHbI

Jleknusa. Ilonatue cinydaHOM BenWYMHBL. BHUABI ClydalHBIX BEJIWYHH. Psj
pacrpeneneHus cily4alHodM BennduHbl. DyHKIMSA U IUIOTHOCTH PaCIpENCICHUs
BEPOATHOCTEW. YMCIIOBBIE XapaKTEPUCTUKHA JUCKPETHBIX CIyYalHBIX BEJIUYMH.
YuciioBbIE XAapAaKTEPUCTUKH HENPEPBIBHBIX CIyYalHBIX BEJIMYMH. BHHOMUMaIbHOE
pacnpenenenue. Pacnpenenenue llyaccona. PaBHOMepHOE — pacmpenesieHueE.
[ToxazatenbHOE (9KCIIOHEHLMANBHOE) pacnpeaeneHus. @OyHKIMA HageKHOCTH.
HopmanbHoe pacnpenencHue.

IIpakTH4yeckoe 3aHsaTHE. YNHCIOBBIE XAPAKTEPUCTUKH CIIyYanlHBIX BEJIMYMH.
Brimonnenue pacuetHo-rpadudeckoit padotsl «Ciydaitabie BenuauHb (PIP).

Pemenne 3agay nmo temam «Jluddepenumansubie ypaBHeHUsD», «Teopus
BEPOSITHOCTEW.



JlaGoparopHas pabora. J[MCKpeTHbIE CiaydailHble BEIMYMHBI M 3aKOHBI HX
pacrpeneneHusl.

HenpeppiBHBIE Cc1y4daiiHbIe BEIMYUHBI U 3aKOHBI KX PACIIPEACIICHUS.

CamocrositesqibHasi  padora. 3amanue 3akoHOB  pacnpenenenuss CB.
Brruncnenne unciioBbix xapaktepuctuk CB. CiydailHble BEIWYMHBI B IPAKTHKO-
OpPUEHTUPOBAHHBIX 3ajJadyax. Buael pacnpeneneHuil. BelnonHeHue pacyeTHo-
rpaduueckor padotsl «Ciydaitnbie Benuuunbl (PI'P). Hanucanue pedeparos.

PexoMenayemas ureparypa:

OCHOBHas [2];

JOTIOJIHUTEIIbHAS [2].

Pa3zngen 9. MaremaTnueckasi CTATHCTHKA

Tema 13. OcHOBBI MaTEMATHYECKOM CTATUCTHUKH

Jleknus. IlpenMer m 3amaym  MaTeMaTU4YECKOM CTAaTUCTUKU. (OCHOBHBIE
MOHATHUSI MaTeMaTUYECKON cTatucTuku. Boibopounsiit metoa. [lepBuunas oOpaboTka
CTaTUCTUYECKUX JaHHbIX. Panel pacnpenenenusa. CTaTUCTUYECKHE — OLIEHKH
napaMeTpoB pacmnpeneineHus. Bunapl ouneHok. ToyeuHble OIEHKM  YHCIIOBBIX
XapakTEepUCTUK pacnpenencHus. HHTepBadbHbIE OLEHKHM W JOBEPUTEIbHBIE
WHTEPBAJIBI.

IIpakTyeckoe 3aHsaTHe. [lepBuyHas oOpabOTKa CTATUCTHUYECKUX ITaHHBIX.
Boimonnenne — pacuetHo-rpaduueckoil  pabotbl  «OCHOBBI ~ MaTeMaTH4YeCKOM
cratuctukn» (PI'P).

JlaGoparopHas pa6ora. BriunciieHre TOYEUHBIX U UHTEPBAIBbHBIX OIIEHOK.

CamocrosiTesibHass padora. Bunmbl m cmocobsl orOopa B BBIOOPOYHYIO
COBOKYITHOCTh. PacdeTr CBOMHBIX XapaKTEPUCTUK BBHIOOPKH. BrITIONHEHNE pacueTHO-
rpaduueckorr pabotel «OcHOBBI Maremarudeckoi craructuku» (PI'P). Hamucanue
pedeparos.

Pexomenayemas ureparypa:

OCHOBHas [2];

JIOTOJIHUTENbHA [2, 3].

Tema 14. KoppeasimuoOHHO-perpecCHOHHbIH aHAJIU3

Jlexkuus. [ToHsTre 0 CTaTUCTUYECKON U KOPPEISAIIMOHHOM CBsI3u. BIOOpOUHBIii
ko3 puument koppensaunn. OCHOBHbIE MOHSATHS PErPECCHOHHOrO aHanuza. Meton
HAaUMEHBIIMX KBaApaToB. Perpeccnonubie Moaenu. JINHEHHOE YpaBHEHUE PETPECCHM.

JlaGoparopuas pa6ora. Jluneitnsiii k03hPULIHEHT TapHOI KOPPETSLIHH.

CamocrosiTesbHasi padora. HenuHeliHble MOJIENIM PErPECCUOHHOTO aHAJM3a.
IIpunoxenune KOPPEISLUOHHO-PErPECCUOHHOTO aHanusa B IIPAKTUKO-
OpUEHTHUPOBAHHBIX  3aJa4yax. BeimonHeHnwe  pacueTHO-rpaduyeckoil  paboThI
«KoppensuuonHo-perpeccuonsiii ananus» (PI'P). Hanucanue pedepatos.

Pexomenayemas ureparypa:

OCHOBHas [2];

JIOTNOJIHUTENbHA [2, 3].



Tema 15. OcHOBBI TEOPHUM CTATHCTHYECKUX THIIOTE3

Jlekumus. OCHOBHBIC TOHATHS TEOPUU IPOBEPKU CTATUCTUYECKUX THUIIOTES.
Oramnbl IPOBEPKU CTAaTUCTUYECKOW THIOTE3bl. [loHATHE O KpUTEpUSAX COINIACHSL.
Kpurepun Konmoroposa wu Ilupcona. IIpoBepka rHmore3sl O HOPMalbHOM
pacnpeneneHuu o kpurepuro [Inupcona.

IIpakTHyeckoe 3anaTHe. CrarucThyeckas IPOBEPKA IapaMETPUYECKUX
runore3. BeinoiaHenne pacueTHo-rpapuueckoil pabotbl « CTaTUCTUUECKUE TUIIOTE3bD)
(PT'P).

[TpoBepka rurnoTes3bl 0 3aKOHE pacipeaeIeHUs.

[TpoBepounast pabota o Teme «MaTemMaTuueckasi CTATUCTHKA.

CamocrosiTesibHas padora. [IpuoxxeHne T€OpUM CTaTUCTUYECKHUX pPELICHUI
B TPaKTUKO-OPHMEHTHUPOBAHHBIX 3ajadax. BelMmonHeHne pacueTHO-rpaduuecKoit
pabotsl «Craructuueckue runore3sl» (PI'P). Hamucanue pedeparos.

Pexomenayemas sureparypa:

OCHOBHas [2];

JIOTOJIHUTENbHA [2, 3].

3204HOM (popMBbI 00yUeHH S
Pazges 1. DiieMeHTHI JIMHEHHOH aIreOpbl 1 AHAJIUTHYECKON reOMeTPUH

Tema 1. MaTpuusbl ¥ onpeaeuTe/Id, HX NPHI0KEHUS

Jleknus. Marpuiibl ¥ ONpeAECIUTENN: OCHOBHBIE TOHATHS U BUbI. Onepanuu
HaJ Matpullamu. Berarcnenue onpenenureneid. CJIAY: oCHOBHbIE MOHSITHUS U BUJIBL.
Mertons! pemenusi CJIAY: INaycca, Kpamepa.

CamocrositesibHass  paGora. JlelicTBUs € MarpuuaMd W BBIYUCIICHHUE
onpenenureneid. OOpaTHas marpuua. Perienne cucreM JTUHEHHBIX anreOpanyecKux
ypaBHEHMM. PerieHne CUCTEM JIMHEMHBIX alreOpanvyecKuX YpaBHEHUN MaTpUYHBIM
MeTo/IoM. BreImonHeHue pacyeTHO-Tpaduueckoil paboThl «INEMEHTHl JIMHEHHOM
anreOpsl ¥ aHanuTuyeckoi reometpun» (PI'P). Hanucanue pedeparos.

Pexomenayemas ureparypa:

OCHOBHas [1];

JlonojiHuTenbpHas [1].

Tema 2. BexkTopHas anredpa

CamocrosiTeqbHasi padoTa. BekTopbl: OCHOBHBIE MOHATUS U BUABL. JleiicTBHs
¢ Bekropamu. CKalsipHO€, BEKTOPHOE M CMELIAHHOE IPOU3BEACHHUS BEKTOPOB.
IIprMeHeHre BEKTOPHOTO M CMEIIAHHOTO IPOU3BEACHHUM ISl BBIYMCIIEHUS TUIOIAAEH
u o0beMoB. BrimonmHeHune pacueTrHo-rpaduueckoil paboThl «IJIEMEHTHI JIMHEWHOM
anreOpsl ¥ aHanuTuyeckor reometpun» (PI'P). Hanucanue pedeparos.

Pexomenayemas qureparypa:

OCHOBHas [1];

JonojiHuTenbHas [1].

Tema 3. JyieMeHTHI AaHAJIUTHYECKOI TeOMeTPUH



CamocrosiTesibHast padora. I[lpsmas Ha TJIOCKOCTH: OCHOBHBIE BHU/IbI
ypaBHEHUH, B3aMMHOE PACIOJIOKEHUE MPSIMBIX, PACCTOSHUE OT TOYKHU /10 MPSMOM.
[InockocTh: oOlIee ypaBHEHUE, B3aUMHOE pacroyiokeHue rmiaockocteil. Ilpsmast B
IPOCTPAHCTBE: KAHOHUYECKOE YpaBHEHUE, B3aUMHOE PpACIOJIOKEHHE TMPSMBbIX,
paccTosiHie OT Touku A0 npsimoil. Kpusbie BToporo nopsinka. [loBepxHoctu BTOporo
nopsnka. [loctpoeHrne KpuBbIX U MOBEPXHOCTENW BTOPOro nopsjika. Pemenue 3amaq o
OpsIMBIX HA TUIOCKOCTM U B MPOCTPAHCTBE. BblMoNHEHHE pacyeTHO-rpapuieckon
paboThl ««INEeMEHTHl JIMHEWHOW anreOppl M aHamuTudeckoil reomerpum» (PI'P).
Hanucanue pedeparos.

PexoMenayemas qureparypa:

ocHOBHas [1];

nonoyiHuTeNnbHas [1].

Paznen 2. OcHoBbI TeopuM PyHKIMIT KOMIIJIEKCHOTO MEPEeMEHHOT0

Tema 4. KomniekcHble ynciia

JlaGopaTopnas padora. KommiekcHble uncia u ux npuwioxenus B MathCad.

CamocrosiTesibHast padora. KoMIUIEKCHBIE 4YHCA: OCHOBHBIE ITOHSTHS,
paznuyHbie POpMbI KOMILJIEKCHOTO 4uciia. Onepanuy HaJl KOMIUIEKCHBIMUA YHCTIAMHU.
Teopus pyHKIMN KOMILIEKCHOTO IepeMeHHoro. Hanucanue pedeparos.

PexoMenayemas ureparypa:

OCHOBHas [2];

JOTIOJIHUTEIIbHAS [2].

Pa3nea 3. BBenenue B MareMaTHUeCKU aHAJIU3

Tema S. Teopusi npeaeoB U ee MPUIIOKEHUS

Jleknus. IloHatus Teopuu QYHKIUA OJHOW M MHOTHX IEPEMEHHBIX, HX
rpaduku. Ilpenen ¢GyHKIUMK OAHOW MEPEMEHHOW M €€ HENPEpPhIBHOCTh. ACUMIITOTHI
(yHKIIMU OJTHOM TTEpEMEHHOM.

CamocrositesibHass padora. [lpunoxenue teopuu mpenenoB. Paszpaborka
cucteMatusupymomein tabauipsl  «OCHOBHBIE dJeMEHTapHble (QYHKIMM UM UX
rpadukuy. [loctpoenue rckn3oB rpadukoB Gpyukiuii. Hanmcanue pedeparos.

PexoMenayemas ureparypa:

ocHOBHas [1];

nonoyiHuTenbHas [1].

Pasnen 4. lnddepenunanbHoe ucunciaeHue GyHKuui

Tema 6. IlpousBoanbie u nuddepeHunaNbI
IIpakTnueckoe 3ansitue. IlpousBoanbie u guddepenimansr  GyHKIUN.
Brinonnenne pacuetHo-rpaduyeckoil padbotel «Oneparopsl nuddepeHnnpoBaHus U
unrerpupoBanus» (PI'P).
CamocrositesibHast padora. [loHaTuss npou3BOAHOM (YHKIIUM  OFHOM
NEPEeMEHHOM M  HECKOJIIbKUX mepeMeHHbIX. [IpaBuna auddepeHupoBanus.



[IpousBonubie U muddepeHnranbl BEICIIHX MOPSAKOB. HaxokaeHne mpou3BOMIHBIX
oOpaTHbIX (QYHKIMNA OIHOUW TmepeMeHHoW. HaxoxneHwe Npou3BOIHBIX (YHKIIHMA
OJTHOM TepeMEHHOM, 3aJaHHBIX MapaMmeTrpuyecku. HaxoxxaeHue O€3yCIOBHOIO U
YCIOBHOTO 3KCTpeMyMma (YyHKIHMI JBYyX MEepeMEHHbIX. BbIlONHEHHEe pacueTHO-
rpaduueckon padotsl «Onepatopsl AudepeHimporanus u unTerpupoBanus» (PT'P).
Hanucanue pedeparos.

Pexomenayemas sureparypa:

ocHOBHas [1];

nonoyiHuTenbHas [1].

Pasznes S. UHTerpanbHoe ucumuciaeHue (pyHKuun

Tema 7. OCHOBHBbIEC NOHATHUS UHTEIPAJIBLHOI0 UCYHUCJICHUS

IIpakTueckoe 3aHsiTHe. BpbIUUCIECHUWE HEONPEIECICHHBIX HWHTETPaJoB.
BrlunciieHne onpeneneHHbIX HHTETPaJioB.

CamocrosiTesqibHass padora. [lepBooOpa3Hasi U HEONpENETIeHHbIA WHTErpal:
OCHOBHbIC TIOHSITUA M CBOMCTBAa. MeToapl uHTErpupoBanusa. OmpeneneHHbIMN
UHTErpai. MeToapl BBIYMCIEHUS ONpeleleHHbIX nHTerpainoB. ®opmyna HeroToHa-
Jletionuia. HecoOGcTBeHHBINM mHTerpai. IlpuiokeHue omnpeneaeHHOro MHTErpajia K
PELICHUIO MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4. BrinonHenne pacueTHo-rpaduyecKoit
pabotel «Oneparopsl quddepennupoBanust u uHTerpuposanus» (PI'P). Hammucanue
pedepatos.

PexoMenayemas sureparypa:

ocHOBHas [1];

nonoyHuTenbHas [1].

Pa3nes 6. Paabl

Tema 8. UncsioBbie 1 GyHKIIMOHAJIbHBIE PAIBI

JlaGoparopnas padora. [I[pumeHeHue Teopun psiioB.

CamocrosiTesibHas padora. UHCIIOBBIE psAIbl: OCHOBHBIC TIOHATHS U IPU3HAKU
cxoguMocT. DyHKIIMOHAIBHBIE PsJIbl: OCHOBHBIE MOHATHS M HAaXOXKJIEHUE 00aacTu
cxogumocTtu. Paspaborka Tabmuibl «Pa3nokeHue sneMeHTapHbIX (QYHKUUNA B psil
Teunopar. Boimonnenne — pacueTHoO-Tpaduyeckod  pabOTHI «Oneparopsl
anddepenunpoanus u uaterpuposanus» (PI'P). Hanucanue pedeparos.

PexoMenayemas sureparypa:

OCHOBHas [2];

JOTIOJIHUTEIIbHAS [2].

Paznen 7. OcHoBbl Teopun JudPepeHuaIbHbIX YPABHEHU I

Tema 9. ludpepennuanbubie ypasuenus (1Y) u ux cucreMsl
IIpakTueckoe 3aHsiTHe. PemieHue OOBIKHOBEHHBIX JAUDPEpeHITNATBHBIX
ypaBHeHUH. PernieHue OOBIKHOBEHHBIX IU(PPEpeHIMaNIbHBIX YpaBHEHUN BBICHIINX
nopsankoB. Pemenne cucrem nuddepeHinanbHbIX ypaBHEHUH.



CamocrosiTeqbHas padora. [{uddepenunansupie ypaBHeHus. 3agada Komm.
OcHOBHBIE METOABl pEIICHUS] OOBIKHOBEHHBIX JU(PPEepeHIMaNbHbBIX YpPaBHEHUN
Pemenue 3amaun Komm s OOBIKHOBEHHBIX AM(GEpeHIIMaIbHbIX YpaBHEHHM
nepBoro nopsiaka. Pemenue 3anaun Ko asis 0ObIKHOBEHHBIX TUd(epeHInaibHbIX
ypaBHEHUN BTOpOro mopsiaka. BeimonHeHue pacueTHO-Tpaduyueckol padoThI
«Omnepatopel  auddepeniupoBanus u  uHTerpupoBanus» (PI'P). Hanucanwue
pedeparos.

PexoMenayemas ureparypa:

OCHOBHas [2];

JOTIOJIHUTEIIbHAS [2].

Pasznen 8. Teopus BeposiTHOCTEH

Tema 10. KomOuHaTopuka
CamocrosiTesbHasi padora. OCHOBHBIC TMOHATHS KOMOWHATOpUKH. [Ipriembl
penieHust KOMOMHATOPHBIX 3a/1a4. Hanucanue pedeparos.
Pexomenayemas sureparypa:
OCHOBHas [2];
JIOTIOJIHUTEIbHAS [2].

Tema 11. Cryuaiinbie cOObITHS

Jleknusi. OcCHOBHbIE TIOHSITUA Teopuu  BepositHocTed. [lomxomel K
OTIPEIICTICHUIO BEPOATHOCTU CIy4alHOTO cOoOBITHsA. Ormepanuu Haa COOBITUSIMH.
TeopeMsbl CIOKEHN U YMHOXKEHUS BEpOSITHOCTEW. POpMyIIa IMOITHON BEPOATHOCTH U
dbopmyna baiteca.

CamocrosiTesibHasi padoTa. Beruncienre BepOSATHOCTH CIIyYalHBIX COOBITHIA.
Cxema bepnymnu. IlpunoxkeHue TeOpHUH BEPOSTHOCTEH CIyYalHBIX COOBITHM B
PaKTUKO-OPUEHTUPOBAHHBIX 3ajjauax. BeinonHenue pacueTHo-rpaduyeckoil padboThl
«Teopust BeposiTHOCTEe W Marematudeckass crtatuctuka» (PI'P). Hanmucanwue
pedeparos.

Pexomenayemas ureparypa:

OCHOBHas [2];

JIOTIOJIHUTEIIbHAS [2].

Tema 12. CiyyaiiHble BeJTMYHHbI

IIpakTHyeckoe 3aHATHE. YNCIOBBIE XapaKTEPUCTUKU JUCKPETHBIX U
HEMPEPBIBHBIX CIyYalHBIX BEJIMYMH. BBIMOIHEHHE pacueTHO-rpaduueckoil paboTh
«Teopus BeposiTHOCTEN M MareMaTuueckas cratuctuka» (PI'P).

CamocrositesibHasas padora. [lonstue ciyvailHOW Benn4yuHBL. YHCIOBBIE
XapaKTEPUCTUKU JUCKPETHBIX M HEMNPEPBIBHBIX CIYYaWHBIX BEJIMYMH. 3AKOHBI
pacrpeneneHuss OUCKPETHBIX M HENPEPBIBHBIX CIy4allHbIX BenuuuH. lloHsATHE
HOpMasibHOrO  pacnpeneneHus. KpuBas  T'aycca.  BausiHMe — mapameTposB
pacnpeneneHus Ha BuJ KpuBoil ['aycca. Buawl pacnpenenenuid. 3akoH Ilyaccona.
Beimonnenue  pacuerHo-rpaduueckoi  paborel  «Teopuss  BEpOSTHOCTEH U
mateMatudeckasi craructukay (PI'P). Hanucanue pedepatos.



PexoMenayemas qureparypa:
OCHOBHas [2];
JIOTIOJIHUTEIIbHAS [2].

Pa3nena 9. MaremaTn4yecKkasi CTATHCTHKA

Tema 13. OcHOBBI MaTEMATHY€CKOM CTATUCTHUKH

Jleknua. Ilonstus ®w MeTogbl MaTeMaTHYECKOM  CTAaTUCTUKHA. Psmbl
pacrpeneneHus. BelurcieHre TOYeUHbIX 1 HHTEPBAJIbHBIX OLICHOK.

CamocrosiTesibHass padora. Bunmbt m cmocobsl orOopa B BBIOOPOYHYIO
COBOKYITHOCTh. Pacder CBOMHBIX XapaKTEPUCTUK BBHIOOPKH. BrITIONHEHME pacueTHO-
rpadudeckoii pabotbl «Teopusi BEpOSTHOCTEW ¥ MaTeMaruyecKas CTaTUCTHKa»
(PT'P). Hartucanwme pedepatos.

Pexomenayemas ureparypa:

OCHOBHas [2];

JIOTOJIHUTENbHA [2, 3].

Tema 14. KoppeasimuoOHHO-perpecCHOHHbIH aHAJIU3

Jlaboparopnasi pabOora. IIpumeHeHuEe KOPPEIALHOHHO-PErPECCUOHHOIO
aHaIu3a.

CamocrosiTesibHass padora. [IoHATHE CTAaTUCTUYECKON U KOPPESLIMOHHOMN
cBsi3u. JluHeWHbli  KOA(Q(UUMEHT KOppensiuuu. PerpeccHOHHBIE  MOIETH.
[Ipunoxenne KOPPEISILUOHHO-PErPECCUOHHOTO aHanusa B IIPAKTHUKO-
OpUEHTHPOBAHHBIX 3a7ayax. BreimomHenue pacueTHo-rpaduueckoit padbotsl «Teopus
BEPOSITHOCTEH 1 Matemarndeckas cratuctukay (PI'P). Hanucanue pedeparos.

PexoMenayemas sureparypa:

OCHOBHas [2];

JIOTOJIHUTENbHA [2, 3].

Tema 15. OCHOBBI TEOPUM CTATUCTHYECKUX PelIeHU
IIpakTuyeckoe 3anaTHe. CrarucTUYECKasi IPOBEPKA TUIIOTES.
CamocrositesibHasi  padora. (OCHOBHBIC TIOHSTHUS TEOPUM  MPOBEPKHU
CTaTUCTUYECKUX runore3. OCHOBHBIE ATanbl NPOBEPKM TuUnore3bl. [Ipunoxkenne
TEOPHUH CTAaTUCTUYECKUX PpEIIEHUH B IPAKTHUKO-OPUEHTUPOBAHHBIX  33J1a4yaXx.
Boimonnenne — pacuetHo-rpaduueckoit  pabotel  «Teopus  BepoATHOCTEH U
Matemarnueckas craructukay (PI'P). Hamucanue pedeparos.

PexoMenayemas sureparypa:

OCHOBHas [2];

JONOJIHUTEIbHAs [2, 3].



5. MeTonuueckue PCKOMCHAAIIUH 110 OPranu3alivy U3y4YCHUA TUCHHUIIJINHBI

ITpu peanuzanuu nporpamMmbsl AUCHMIIMHBI HCHOJB3YKOTCS JIEKIIMOHHBIE
3aHATHA, IPAKTUYECKHUE 3aHATUA U 1a00paTOPHbIE 3aHATUS.

OO1uMMU LETsIMHU 3aHATUH SIBISIOTCSL:

— 0060011eHne, cucTeMaTu3arus, yIIyOJIeHHE, 3aKperyieHre
TEOPETUYECKUX 3HAHUN 110 KOHKPETHBIM TEMaM JHUCLUIUINHBI;

— dbopMupoBaHUE YMEHUN MPUMEHATDH MOJyUYECHHBbIE 3HAHUS HA MPaKTHKE,
peanu3aiys eIUHCTBA UHTEIEKTYyaJIbHOM U MIPAKTHUECKOM e TEIbHOCTH;

— BbIpa0OTKAa MpH pPEIICHUH MOCTAaBICHHBIX 3a1ad NpodecCHOHANBHO
3HAYMMBIX KaueCTB: CAMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH, TOYHOCTH, TBOPUYECKON
WHUIIATHBBI.

LensiMu JEKIUU SBISIOTCS:

— (GOopMHpOBAaHHE CUCTEMATH3UPOBAHHBIX HAy4YHBIX 3HAHUM 1O
JUCLMIUIMHE C aKIIEHTOM BHUMAaHHUS Ha HamOOJee CIIOKHBIX BOIPOCAX MOCTPOEHUS
MaTEMaTUYECKUX MOJEJIEH TEXHOJIOTHUECKUX MPOLIECCOB;

— CTUMYJIMPOBAaHUE  AKTMBHOM  IO3HABATEIbHOW  JAESITEIBbHOCTU
oOy4aromuxcsi, CHocoOCTBYIOLIEN (POPMUPOBAHUIO UX TBOPUECKOI'O MBILUIECHHUS.

B Xxome mnpakTuyeckoro 3aHATUS O00€CIEUMBAETCS IPOLIECC AKTHBHOIO
B3aUMOJIEHCTBUSL OOYUaIOLIUXCSl C IPENoiaBaTesieM; IPUOOPETAOTC MPAKTUYECKUE
HABbIKM U yMeHHUA. Llenb mpakTuueckoro 3aHATUSA: YIIyOUTh W 3aKPENUTh 3HAHUA,
MOJlyYeHHBbIE Ha JIEKIMH; (POPMHpPOBAHHME HABBIKOB HCIIONIb30BAaHUS 3HAHUU MJis
pelleHrs] TPAKTUYECKUX 3a/a4; BBIOJHEHHE TECTOBBIX 3aJaHUN TO TPOBEPKE
ITOJIyYEHHBIX 3HAHUN U YMEHUMU.

[lenpto 7a00pPATOPHOTO 3aHATHS SIBISETCSI YCBOGHHE TEOPETHUYECKHX OCHOB
JAUCUUIUTAHBI U TTOTyYeHNE MPAKTHYECKUX HABBIKOB MCCIICIOBAHUS ITyTEM IMOCTAHOBKH,
NpOBEACHUS, O0padOTKM M IPEACTABICHUs PE3Y/IbTaTOB JKCIEPUMEHTAa Ha OCHOBE
INPAaKTUYECKOTO MCIIOIb30BAaHUSI PA3JIMUHBIX METOJOB (HAOIIONEHUS, CPABHEHUS U Jp.),
NpUOOPETEHNS HABBIKOB OIBITa TBOPYECKON AEATENBHOCTH.

CamocTosiTenbHass paboTa OOydaroIIMXCs HamnpapieHa Ha yoiyOleHue W
3aKpeIyICHUEe 3HAHWW, TMOJIYYEHHBIX Ha JIEKUUSAX W JAPYTUX 3aHATHUSAX, BBIPAOOTKY
HaBBIKOB CaMOCTOSITEIBHOIO AKTUBHOIO NPUOOPETEHHS] HOBBIX, IOMOIHUTEIbHBIX
3HAaHUW, TOATOTOBKY K MPEACTOSIIMM 3aHATUSM, Ha PAa3BUTHE TBOPYECKOTO
NOTEHIMaJda TPU BHINOJHEHHHM pacdyeTHO-rpaduueckux paboOT © HaNHMCAHUU

pedepatos.
6. O1leHOYHbIE MaTePHUAJIbI 0 TUCHUTLINHE

Texyuuii KOHTPOJIb YCTIEBAEMOCTH 00ECIIEUnBACT OIEHUBAHUE XOJIa OCBOCHUS
JTUCIMILTAHBI, TIPOBOJIUTCS B COOTBETCTBUU C COACP)KAHUEM TUCIUIUIMHBI 110 BUAAM
3aHATUN B (popme ompoca, pemieHus 3a1a4, TeCTUPOBAHMS, BHIMIOJIHEHUS PacYeTHO-
rpaduueckux padoT, HanMcaHus pedeparos.

[TpomexxyTodHasi arrectanus OOSCIEUMBACT OIICHHBAHHUE MPOMEKYTOUHBIX U
OKOHYATEJIBHBIX PE3yJbTaTOB OOyUeHHWs IO TUCIUIUIMHE, MPOBOAUTCA B (opme
HK3aMEHa.



6.1. [IpumepHbIe OLIEHOYHbIE MATEPHUAJIbI:

6.1.1. Tekymero KOHTPOJIA

IIpuMepHbIe BONMPOCHI /1JIs1 ONPOCa:
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10
11

12.

13

14.
15.
16.
17.
18.
19.
20.

21

22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.

. Buasl matpwuil.

. JInnelinbIe Onepanny HaJ MaTpULIAMMU.

. [Ipou3sBenenre maTpuil.

. Onepanusi TpaHCIOHUPOBAHUS MATPUL.

. DNeMeHTapHbIe MPeoOpa3oBaHmsl CTPOK (CTOIOIIOB) MATPHIIHI.
. Beruucnenue onpenenureneil 2-ro nopsaka.

. Beruucnenue onpenenureneil 3-ro nopsaka.

. CBOIICTBa ONpeaEIUTENCH.

. MuHOpBI U anredpanyecKkue A0MOJHEHHUS.

. PaznoxxeHue onpenenuTes o 3JIeMEeHTaM CTPOKH WITK CTOJIOIA.
. Pemienue cuctem JIMHEMHBIX YpaBHEHUI ¢ momolibio popmyn Kpamepa.
Pemenue cucrem nuHenHbIX ypaBHeHui Merogom ["aycca.

. BexTopbl: OCHOBHBIE OHATHUS U BUJBI.

JInHenHbIe onepany HaJl BEKTOPaMH.

CkaysipHOE IPOU3BEIECHUE BEKTOPOB U €r0 CBOMCTBA.
BekTtopHoe npon3BeneHne BEKTOPOB U €TI0 CBOMCTBA.
CMelnaHHOE NPOU3BEICHUE BEKTOPOB U €r0 CBOMCTBA.
OcCHOBHBIE BU/Ibl YPABHEHMI MPAMON Ha MIIOCKOCTH.
B3auMHOe pacnonoxeHne npsMbIX HA MIIOCKOCTH.

[Tpsimast Ha muiockocT. OCHOBHBIE THIIBI YPAaBHEHUI MPSIMOM.
. [ImockocTb. OCHOBHBIE TUIIBI YPABHEHUH IIJIOCKOCTH.
B3auMHOe pacnosioxkeHne nioCKoCTeN.

[Ipsimast B mpocTpaHcTBe. KaHOHMUYECKOE ypaBHEHHUE NIPSIMOIA.
PaccrosiHME OT TOUKM 10 NPSAMON B IPOCTPAHCTBE.

B3anmHoe pacnonokeHne npsiMoi U IIOCKOCTH.

YpaBHEHUE U TapaMETPBhI AILIUIICA.

VYpaBHEHUE U TapaMETPbl TUIEPOOJIBI.

VYpaBHeHue 1 mapameTpbl TapadobL.

®opMbl NPEACTABICHUS KOMILUIEKCHOTO YHCIIA.

Onepanuu HaJi KOMIJIEKCHBIMU YHCIIAMHU.

[Monsitue dpynkimu onHoit mepemenHo. ['paduku QyHKIIMI.
[TonsiTne GyHKITMN HECKOJIBKUX TIEPEMEHHBIX.

Omnpenenenue npeaena GyHKITUN.

CaoiicTBa IpeAEOB.

AcuMnTOTHl (DYHKIIMHM OJTHON TTEPEMEHHOM.

Ornpenenenne Nponu3BOAHOM.

['eomeTprueckuii 1 GU3NIECKUN CMBICI MPOU3BOTHOM.
Tabnuia npon3BOAHBIX OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIIUA.
[IpaBuna nuddepeHuupoBanus.



40. IIponsBonHas CI0KHON (QYHKIIHH.

41. IlpaBuno Jlonurans.

42. 1uddepenunan GyHKIIMA OTHOU MEPEMEHHOM.

43. YacTHble TPOU3BOJHBIE (PYHKIIMU HECKOJIBKUX MEPEMEHHBIX.

44. TlepBooOpasHasi GyHKIIUH.

45. Tabnuia HeonpeAeICHHBIX HHTETPAJIOB.

46. BprurcieHue HEONPEAECICHHOTO HHTErpajia METOAOM 3aMEHbI TIEPEMEHHOM.

47. BpruuciieHne HEOINPEAEIICHHOIO MHTErpala METOJOM HMHTEIPUPOBAHUS I10
YacTsM.

48. 'eoMeTprUYECKHl CMBICI ONPEAEIIEHHOIO UHTErpaa.

49. ®opmyna Herotona-JleiOuura.

50. HecoOGcTBeHHBIH HHTETPAIL.

51. Yucnossle psasl. [Tpu3Haku cXogUMOCTH.

52. Crenennble psaabl. O01aCTh CXOAUMOCTH.

53. OcHOBHBIE MOHATUS TEOPUH TUPPEpEHIINATBHBIX YPAaBHEHU.

54. 3amaua Komn.

55. O01ee pernieHre TMHEHHBIX OTHOPOJIHBIX AU PEepeHITMATbHBIX YPaBHEHHIM
BTOPOTO MOPSAKA C TOCTOSHHBIMU KO3 PUIIUEHTAMHU.

56. Meronbl pemieHUs JIMHEWHBIX HEOMHOPOAHBIX JU(PEepeHIInATbHBIX
YPaBHEHHI BTOPOTO MOPSAKA.

57. Pemenne OOBIKHOBEHHBIX AU(PQPEpEeHIUATbHBIX YpPAaBHEHUN BBICIINX
MOPSIIKOB.

58. OcHOBHblE MOHATUS KOMOMHATopuku. Pa3memnieHusi, mepecTaHOBKU U
COYETaHUS.

59. OCHOBHBIE MOHATHS TEOPUH BEPOSTHOCTEN.

60. Kinaccuuxkanuus caydaitHbIX COOBITHIA.

61. Kimaccuueckoe onpeesieHre BEpOSITHOCTH ClydaitHoro coObiThs. CBoMCTBa
BEPOSITHOCTH.

62. TeopeMa clioxKeHUSI BEPOSATHOCTEM.

63. Teopema yMHOKE€HUSI BEPOSITHOCTEM.

64. ®opMyIia OJIHOW BEPOSITHOCTH.

65. ®opmynsl balieca.

66. Cxema u popmyna bepnymim.

67. IlonsThe city4aiiHOW BeTMYMHBL. BUIbI CilydailHbIX BETUYMH.

68. [lonsaTHe 3akoHa pacHpeiesieHUs CIy4YallHOW BEJIMYHHBI.

69. ®yHKIMS U TUIOTHOCTh PACIIPEAEIICHHS BEPOSTHOCTEN.

70. JIucKpeTHBIE CIy4YalHbIE BEJIMYHUHBI U 3aKOHBI X PACIPEACIICHHUS.

71. HUncnoBble XapaKTEPUCTUKHU TUCKPETHBIX CIIYYAHBIX BETHYHH.

72. HenpepbIBHBIE CIly4ailHbIE BETMYMHBI U 3AKOHBI KX PacpeIeIeHUs.

73. UncnoBble XapaKTEpUCTUKU HETIPEPBIBHBIX CIIyYalHbIX BEJIUYHUH.

74. BUHOMHAIBLHOE pacpeesICHUE.

75. PaBHOMEPHOE pacCIpeICIICHHUE.

76. HopmanbHOE pacnpenesieHue.

77. OCHOBHBIE OHATUS MATEMATUYECKOW CTATUCTUKH.

78. Psabl pacnpeneneHus.



79. TodyeuHble OLICHKH YHUCIIOBBIX XaPAKTEPUCTUK PACIIPEIECICHUS.

80. MnTepBasibHbIE OLICHKU U JOBEPUTEIbHBIE UHTEPBAJIBI.

81. KoadduimeHT koppesiiuu U ero CBONCTBA.

82. ITapnas nuHeHas perpeccus.

83. CraTucTHYeCcKrEe TUIOTE3bl. BUIBI TUIIOTE3 M ATANbl UX IPOBEPKH.

IIpumepHbIe TeMbI 1151 pedpepaToB:

. ®ynkiuu B EXCEL.

. Marpuunslie onepaunu B EXCEL.

. JIuneitnas perpeccus B EXCEL.

. Peanuzanus 8 EXCEL utepalinoHHbIX METOOB.

. Ucnionb3oBanue makpoco B EXCEL.

. Onenka 3(ppeKkTUBHOCTH JIEHEKHBIX BIoKeHUH ¢ momorsio EXCEL.
. ®unancossie pacueTsl B EXCEL.

. Craructuueckue pynkuuu EXCEL.

. Uucnennoe nuddepennuponanue B EXCEL.

10. Yucnennoe unrerpuponanue B EXCEL.

11. Meronbl uHClIeHHOTO pelieHus auddepeHualbHbIX YpaBHEHUN
nomonisio EXCEL.

12. KomnprotepHasi BU3yajin3alns MaTeEMaTHYeCKOTO KOHTEHTA.

13. KoMmbroTepHOE MOJIETUPOBAHUE MaTEMAaTUUYECKOIO KOHTEHTA.

14. Pa3paboTka MHTEPAKTUBHBIX MAaTEMaTHUECKUX MOJICIICH.

15. IIporpamMmbl AMHAMUYECKOW T€OMETPUH.

16. Cuctembl KOOPAUHAT: TIOJIAPHAS, IMIMHAPUYIECKasl, cheprueckasl.
17. IloBepxHOCTH BTOPOTO MOPSIAKA.

18. 3HAKOMCTBO C TONOJIOTHUEN.

19. HeeBkiiuioBa reomeTpust JloGaueBckoro.

20. HeeBxiinnoBa reomeTpusi Pumana.

O 0 1O\ DN K~ WK —

IIpumepHbIe TEMBI pacuyeTHO-TpapuuIecKux pador:
. DIIeMEHThI JIMHEHHOM anreOphl.

. DNIEMEHThI aHATUTUYECKON T€OMETPUH.

. Beraucnenue npenenoB QyHKIUH.

. Oneparops! aAuddepeHnpoBaHus.

. Onepatopsl HHTErPUPOBAHUSL.

. Psinel.

. O6b1KkHOBeHHBIE MU DepeHIInaTbHbIE YPaBHEHUS.

. CiryqaifHpie COOBITHS.

. CiiyyaliHble BEJIMYUHBI.

10. OcHOBBI MATEMATUYECKOW CTATUCTUKH.

11. KoppensiimoOHHO-pEerpeCCUOHHbBIN aHaAJIU3.

12. CratucTuyecKue rTunoTe3pl.

13. Teopuist BEepOATHOCTEN U MaTeMaTU4YeCcKasi CTaTUCTUKA.

O 001N DN K W —



I[IpumepHbIe 3a1a4u:
1. Haitgure Bce BO3MOKHBIE TPOU3BENCHUS MAaTPULL
a=|t 7t 3}, B:{O _1} C= —01 ; 3 (5) : Dz[l]
2 0 2 1 1 2
- 1 -4 10

2. Pemite cuctemMbl ypaBHEHMUIA:
2x-y+z=0, 2x—-y—4z=0,
3x+12y-3z=1, {3x+12y—-6z=1,
4x-3y—-z=2; 4x-3y—-8z=2.

3. Hanbl Touku: A(0; 1; —1), B(1; —1; 2), C(3; 1; 0), D(2; —3; 1). Haiinurte
o0bem nupamuasl ABCD u ee BeicoTy BH.

4. Haiinute mepuMeTrp M IJIOIIAAb TPEYTroJibHUKAa C BEpPUIMHAMHM B TOYKAX
A-1;1;-2), B(-3;-1;-3) u C(~7;3;-5).

5. Haitgure yron Mexay NiIOCKOCTAMU 6x—2y+z=6 U 3x—y—-z=0.

6. Beruucnure npeaenst:

. 3—x+9 . 3+x’+7x . l+4cos2x . (x-=5 . . 2x—e€'sinx
lim > > lim — , lim———, lim| > lim————.
=0 x7=27x e 5x"+9x-2 0 ctgx x| 54X =0 2x° —5x

7. Haitgute mpou3BoaHbIE (PYHKIIUN:

5 X X ) 5 o
= —arcctg— x)=1o — , X +3y-5x*=9 — ydreeosy
y=garcetg s fl)=log o=, y ===, 43y )y

8. Uccnenyiite pyHKINN U TIOCTPONTE UX rpaduKu:

3
X

x*-16"

9. Uccnenyiite Ha 3KCTpEMYM (QYHKIUU:
z=x'—yp* +32x+4y; z=x>—y’, ecnu y=12—4x.
10. UccnenyiiTe Ha CXONUMOCTD YHCIIOBBIE PSABIL:

y=x"+3x"—4x’ +8, f(x)z

0 o )

n’ n—1) n = 2> +3 Y
12n+1,z( '),z Z[ “ j.

“~ n n:1n2+16, “\S+4n”+2n

. HaliuTe mpoMexyTKu CXOAUMOCTH PSI/IOB:
x" i (x-2)"
S47(n+1) " = (+3)

12. Pemure nuddepeHunanbHbie ypaBHEHUS:

(5y—5x2y)y' =2xy” +2x, xya’y:(x2 —yz)a’x, 2x"=y", y"+2y"'-3y=0.

13. Tpu cTpesnka B OJUHAKOBBIX M HE3aBUCUMBIX YCIOBHUSAX MPOU3BOASAT IO
OJTHOMY BBICTpEITY [0 OJIHOM U TOH ke 1esi. BeposTHOCTh MopakeHUsl e TePBbIM
ctpenkoM pasHa 0,9, BropsiMm — 0,8, TpetbuM — 0,7. Haiiaute BEpOSITHOCTH TOTO, UTO:
a) TOJIBKO OJIMH U3 CTPEJIKOB MOMAJIET B 11eJIb; 0) TOJIBKO JIBa CTPEJIKA MOMAIET B 1IEJIb;
B) BCE€ TPH CTpEJIKA MONAAYT B LIEJIb; T') XOTS Obl OJJUH CTPEJIOK MOMal B LIEb.

14. Tpu cTaHka NPOU3BOJAT MPOIYKLHIO, TPUYEM, TIEPBBIM U BTOPOU CTaHOK
BbIycKkaroT 1o 30%, a tpetuit mo 40% Bcell mpoaykuuu. bpak B MX NpORyKLIHH
cocTaBisieT cooTBeTcTBEHHO 1%, 2% wu 3%. Haiinure BepoATHOCTH TOrO, YTO

=



CIIy4aitHO BRIOpaHHOE M3/ENINE 0KA3aJI0Ch OPaKOBAHHBIM.

15. Haiigute MaremMaTH4YeCcKOe€ OXHUAAHUE, JUCIEPCUI0 M CpEeIHEe
KBaJpaTuyeckoe oTkiIoHeHue CBX:
X; 1,0 1,5 2,0 2,5 3,0 3,5 4,0
Di 0,18 0,10 0,12 0,20 0,10 0,20 0,10
16. Haiinure MaTeMaTHIECKOE OXKHJAaHUE, JTUCTIEPCUIO U
CpelHeKBaapaTuyeckoe oTkionenue CBX, ecnu:
0, x<-1, 0, x<0,5,
a) plx)={2x+2, ~1<x<0, 6) F(x)=1 2L 05<r<1,
0, x>0; 1, 1.

17. Ctpenok npou3BoAuT 6 BBICTPEIOB MO MULIEHU. BeposTHOCTh monagaHus
B MUILIEHb B KaX/10M ciayyae paBHa 0,7. Haligure BEpOATHOCTb TOTO, YTO OH MONAJET
B MHUIIICHB: a) 3 pa3a; 0) MeHee Tpex pa3; B) He Ooee maTu pas.

18. JlaHbl 3HAYEHUS CIIyHailHOM BEJIMYUHBI:

70 90 62 73 86 8291 73 87 9595 78 81 78 68 62 58 85 58 83 75 57 77 98 56 70 81
65 72 6585767263 93 78 9790 92 57 60 84 97 83 71 67 75 86 66 80 71 90 64 72
858391 70 889595778578 68 62 58 85 58 83 78 57 70 98 56 77 81 60 79 66 85
7877 66 93 78 97 90 92 57 60 84 97 83 71 67 75 83 64 80.

[TocTporiTe BapualiMOHHbIN PS/I.

3anuumTe ¥ NOCTPONTE SMIUPUUYECKYIO (DYHKIUIO PACTIPEETICHMUS.

[locTpoiiTe MOMUIOH UM TUCTOTPAMMY 4acToOT.

Haiinure mony u meauany.

Haiinure 4ucnoBble XapaKTEpUCTHKM CTAaTUCTUYECKOIO  PACHPENEIICHHUS:
BBIOODOYHOE  CpenHee;  BBIOOPOYHYIO  JAMCIEPCHIO;  BBIOOPOYHOE  CpeAHee
KBa/IpaTUYE€CKOE OTKJIOHEHHE.

Haiinure ToueuHslie OLIEHKU MTapamMeTPOB pacpeEACICHUS.

HalinuTe nHTEpBAJIbHBIE OLICHKU [TAPaMETPOB PACIIPENEIICHNU.

19. IIpoBogmicsi KOHTPOJIBHBIA CpE€3 IO BBISBICHHUIO CKOPOCTH YTEHUS Y
rpynnel gered or 6 no 10 jmer. Haligure CTaTUCTHYECKYHO 3aBUCHMOCTH MEXKIY
BO3pacToM pebeHka X (JIET) U CKOPOCTHIO €ro UTeHus1 ¥ (CJIOB B MUHYTY):

Y\X 6-7 7-8 &8-9 9-10
50 -60 15 2 1

60 —-70 1 6 1 5

70 — 80 15 10

80-90 2 16

YcraHoBute CTaTUCTUYCCKYIO 3aBUCHUMOCTb MCKAY 3HAYCHUAMMA ITPU3HAKOB X

u V. IlpoBeppTe TruUMOTE3y O paBEHCTBE HYMO KO3(h(UIIMEHTa KOPPESIUU
IeHEPAJIbHOM COBOKYMHOCTH. IlocTpolTe KOppENsIMOHHOE TMONE U NPAMYIO
perpeccun ¥ Ha X.

20. Pe3ynprarbl IPOMEXYTOYHOW aTTECTAUMU CTYIECHTOB IO IUCLHUILIMHE
BbICIIIas MATEeMAaTHKa MPUBEJCHBI B TAOIHIIE:
CryneHnt 1 2 3 4 5 6 7 8 9 10 11 12

OtmeTka 8 6 6 7 3 3 3 3 6 4 3 7

CryneHt 13 14 15 16 17 18 22 23 24

OTMeTKa 8 8 8 5 4 3 4 6 9 7 7 4




Ha ypoBHe 3Haunmoctu 0,05 mpoBepbTe TMIIOTE3Yy, YTO OTMETKU CTYAEHTOB
pacnpeznesneHbl HOpMaJbHO.

IIpumepHbie 3a1aHus 1151 TECTUPOBAHUS:

1. Ecnmu Bce dlIeMEHThI CTPOKHM KBaapaTHOW MATPHUIBI PaBHBI HYIIO, TO
OTIPEICTUTEITh MATPHIIBL:
Bapuanmur omeemos: 1) pasen 0; 2) He cyiiecTByeT; 3) paBeH 1.

2. Ecmm K o2neMeHTaM CTPOKM  KBQJpPaTHOW  MaTpUIlbl  MPUOABUTH
COOTBETCTBYIOIIUE IEMEHTHI IPYTOM €€ CTPOKH, YMHOKEHHBIC HA OTIUYHOE OT HYJIS
9HCIIO0, TO:

Bapuanmsi omeemos:

1) onpenenuTtenp OyAeT paBeH HYIIIO;

2) onpenenuTenb He U3MEHUTCS;

3) onpenenuTesib U3MEHUT 3HAK;

3. Cuctema JMHENHBIX anreOpanyeckux ypaBHEHHI HA3bIBA€TCS OJHOPOIHOM,
eCyu:

Bapuanmur omeemos:

1) cBOOOAHBIE YJIEHBI BCEX €€ YPAaBHEHUN PaBHBI HYIIIO;

2) OCHOBHAsl MAaTPHUIIA CUCTEMBI BBIPOKICHA;

3) xoTs1 ObI OZIMH U3 CBOOOJHBIX YJICHOB YPAaBHEHUH PaBEH HYIIO.

4. CucreMa ypaBHEHU x—y =0 U 2x—2y =0 HMEET:

Bapuanmsi omeemos:

1) onHO pelneHue;

2) 0 pemieHui;

3) 6eCKOHEUHOE MHOXKECTBO PEeIIeHUN

5. 3HaueHne MpOU3BOAHON PYHKIIMU y = 2arcsin3x B TOUKE x =0 PABHO:
Bapuanmur omeemos: 1) 0; 2) 2; 3) 6.

6. 3HaueHHEe TPOU3BOAHON (PYHKIINHU y = arctg2x B TOYKE x = —1 PaBHO:
Bapuanumuvr omsemos: 1) 1;2) 0,2; 3) 0,4.

7. Muddepennnan GyHKIUK y = In(x+3)) B TOYKE x = —2 UMEET BUI:
Bapuanmuvr omeemos: 1) dy=0;2) dy=dx; 3) dy=-0,5dx.

8. DkcTpeMyMoM (YHKIIMM Ha3bIBAKOT:

Bapuanmusi omeemos:

1) 3HaYeHUs1 aprymeHTa, Npu KOTOPbIX MPOU3BOJHAs (YHKIMU paBHA HYIIIO;
2) 3HaueHus1 PyHKIHUU B TOUKAX JOKAIBHOTO MAaKCUMyMa U MUHUMYMa;

3) TOYKH JOKAJIBHOTO MAKCUMYMa U MUHUMYyMa (PYHKIUH.



9. CymMma 3Hauenuit pyHkuun y =x* —13x” +36 B TOUKax 3KCTPEMyMa paBHa:
Bapuanumwvr omseemos: 1) 23,5; 2) 0; 3) 24.

10. Touka neperuda GpyHKIMU y =2x° —6x° —18x paBHa:
Bapuanmer omeemos: 1) 0,75; 2) 0; 3) —22.

11. Yron B (B rpaxycax) TpeyrojibHHKa C BEpIIUHAMU B Toukax A(2;2), B(5;5)
v C(9;1) paBen:
Bapuanumwvr omseemos: 1) 120; 2) 60; 3) 90.

12. Ecin usBectHsl TOUKU C(6;—2;3) 1 D(5;—2;-5), TO CyMMa KOOPAUHAT
Bekropa DC paBHa:
Bapuanmur omeemos: 1) 9; 2) 5; 3) 11.

13. Moayib CKaJsIpHOTO MTPOU3BEIEHHUs BEKTOPOB a(5;0;—5) U b(-5;7;5) paBeH:
Bapuanumwv omsemos: 1) 0; 2) 50; 3) 20.

14. Tlepumerp mapajiejorpaMma ¢ BepUIMHAMH B Toukax A(-1;1;-2),
B(-3;-1;-3) u C(-7;3;-5) paBeH:
Bapuanmur omeemos: 1) 18; 2) 9; 3) 27.

15. Monynb CMEIIaHHOTO NPOU3BEIECHUS BEKTOPOB a=5k-3j, b=2k W
¢ =k+5i +] paBeH:

Bapuanumuvr omseemos: 1) 36; 2) 6; 3) 0.

16. lan tpeyronbHuk ¢ BepimnHamu B Toukax A (1; 12), B(7; 1) u C (-3; -3).
VYpaBHeHue ctopoHbl BC UMEET BUA:
Bapuanmur omeemos: 1) 11x+6y-83=0;2) 2x—5y-9=0; 3) y=5x-38.

17. lan tpeyronpHuK ¢ BepiminHamu B Toukax A (1; 12), B (7; 1), C (-3; -3).
YpaBHeHne Menuanbl BM uMeeT BULL:
Bapuanumuvt omeemos: 1) 3x-2y+5=0;2) x—y+4=0;3) 7x+16y-6,5=0.

18. [eoMeTpruyecKkoe MECTO TOUEK, MOJIYJU PA3HOCTEN PACCTOSHUIA OT KOTOPBIX
10 (hOKyCOB paBHbBI, HA3bIBAIOT:

Bapuanmer omseemos: 1) annuncom; 2) runiep6o:1oii; 3) mapaboioi.
19. T'eomerpuyeckoe MECTO TOYEK, CYMMBI PACCTOSSHUM OT KOTOPBIX [0
(OKyCOB paBHbI, HA3bIBAIOT:

Bapuanumuvr omseemos: 1) snnuncom; 2) runep6oiioit; 3) mapadosoil.

20. AprymeHT uncina z=5-5i (B rpagycax) paBeH:



Bapuanmur omeemos: 1) 45; 2) —45; 3) 135.

21. AprymeHT uncina z =-5+5i (B rpajsycax) paBeH:
Bapuanumuvr omseemos: 1) 45; 2) 135; 3) —45.

22. ®oKyc KpuBOM y* =10x UMEET KOOPAMHATHI:
Bapuanmur omeemos: 1) (5; 0); 2) (2,5; 0); 3) (0; 2,5).

23. Bosblas ock diumnca x” +16y° =16 paBHa:
Bapuanmwer omeemos: 1) 4; 2) §; 3) 16.

24. Tlonusiit nuddepennman GyHKIUN u = xyz UMEET BUIL:
Bapuanmul omeemos:
1) du = xdx + ydy + zdz ; 2) du = xyz(dx +dy + dz); 3) du = yzdx + xzdy + xydz

3
25. 3nauenue monHoro nuddepenimana QyHKIUH z=2—x B Touke (2;-1)
y

PaBHO:
Bapuanumuvr omeemos:
1) dz=-15dx+2dy ; 2) dz =-1,5dx+3dy; 3) dz =3dx—2dy.

26. 3HaueHWE UHTETpaa Ix‘l In’ xdx paBHO:

Bapuanmoer omeemos: 1) 025Inx+C;2) 4ln* x+C;3) 0,25In* x+C.

27. OObem Tena, TOMYYEHHOTO B pe3yibTaTe BpamieHuss BOKpyr ocu Ox
(buUrypbl, OrpaHUYeHHOM KPUBOU 4x° +9y° =36, paBeH:

Bapuanmui omeemos: 1) 167;2) 875 3) 127

28. Ilnomans Gurypsl, OrpaHUYSHHOMN JIMHUSAMU xy =2 U 2x+ y—5=0, paBHa:
Bapuanmur omeemos: 1) 2,55;2) 5;3) 3,75-41n2.

29. Ecmu psin Z

\/_ CXOAUTCS, TO HAWJIWUTE BTOPOM €ro 4jieH, a €Cld

PaCXOAUTCS, TO HAMAWUTE MEPBBIM €0 YJICH:
Bapuanmui omeemos: 1) 14;2) 7; 3) 642

30. Cymma menbIXx 4Yuces, NPUHAJICKAIIUX HHTEPBAIY CXOJUMOCTH psijaa

iw , paBHa:
n=1 n

Bapuanmer omeemos: 1) 7;2) 21; 13.



31. Paguyc cxomuMocCTH psija . (e + 55)
= on+

Bapuanmuvr omeemos: 1) 7;2) 1; 13.

paBeH:

32. Obmee penieHne ypaBHEHUS 2xy’ = x + y +1 UMEET BU/:
Bapuanmer omeemos: 1) y* —x* =Cx; 2) (y—x)" =Cx;3) y=0,5xInx—0,5+2Cx.

33. YacTHoE pelIeHUE YPAaBHEHUSA y" —4y = de’* UMEET BU:

Bapuanmer omeemos: 1) y=4e>*;2) y=e*;3) y=xe™.

34. Ecmu y'(0)=5 u y(z)=3, TO YacTHOe peIICHHE ypaBHEHHS y"+9y =0

MMEET BU;
1) y=5cos3x+sin3x;2) y =sinx—5cosx; 3) y =sin3x—5cos3x.

35. BepoATHOCTh KOMaH/Ibl CIIOPTCMEHOB OZIEPKaTh MOOETy B KaKJIOM M3 TpeEX
marueit coctaBigeT 80 %. BeposTHOCTH TOro, 4TO KOMaH/1a MPOUTPAET XOTA Obl OAUH
Mard, paBHa:

Bapuanmur omeemos: 1) 0,488; 2) 0,8; 3) 0,2.

36. Ecim BeposATHOCTH TOTO, YTO PabOTOCIOCOOHOCTh 4eJIOBEKa Ha
NPOTSDKEHUM pabodero JHS HE OTKIOHSETCs OT HOopMbl, coctaBisger 30 % mnpu
aucnepcuu 9, To JOMyCTUMAs BEJTMYMHA €€ OTKIIOHCHHUST OT HOPMBI paBHa!

Bapuanumwvt omseemos: 1) 0,3; 2) 0,7; 3) 3,12.

37. Ilokynarenab ¢ OJUHAKOBOM BEPOATHOCTHIO 0,5 MOXKET MOCETUTh OAWH U3
JIBYX Mara3uHoB. BeposiTHOCTh MpHOOpPECTH HEOOXOAMMBIA €My TOBap B TMEPBOM
marasuHe cocrapiser 0,6, a Bo Bropom — 0,8. BepostHocTs TOrO, 4TO TOBap OBLI
pruoOpeTEH B IEPBOM MarasuHe, paBHa:
Bapuanmur omeemos: 1) 0,48; 2) i; 3) i
7 7
0, x=10,
38. Eciim F(x) =40,5x, 0 < x < 2, TO BEPOATHOCTh TOro, uro CBX mnpumer
1, x = 2,
3HAauEHHUE M3 IIPOMEXKYTKA [I;3) paBHa:
Bapuanumwvt omseemos: 1) 0,3; 2) 0,7; 3) 0,5.

39. Crpenok mnpous3BOAUT 6 BBICTPEIOB MO MUIIEHHU. Ecin BEPOSATHOCTH
HEMoNaJaHusl B MULIEHb B KaXJ0M ciaydae coctaBiseT 30 %, To BEpOATHOCTh TOTO,

YTO OH TOMAJET B MUIIICHb MEHEE TPEX pa3, paBHA:
Bapuanmer omeemos: 1) 0,3; 2) 0,07; 3) 0,7.

40. Ecmu Opak mnpw TPOM3BOJACTBE MpomyKnmu coctasiaser 1,5 %, 1o
HaWBEPOSITHEHIIIEEe YHUCI0 OpaKOBaHHBIX W3/1eNnid B mapTuu u3 30 MTyK paBHO:
Bapuanmuvr omseemos: 1) 0;2) 7; 3) 1.



6.1.2. IIpome:kyTOUHOM aTTECTALIUN

IIpuMepHbBIN epevYeHb BONMPOCOB, BLIHOCUMBIX HA IK3aMeH

© AU WN—

croona.

. [Tonsatue marpuiipl. Buabsl marpu.

. JIuneitnpie onepaiuu Haja Marpuamu. Oneparus TpaHCTIOHUPOBAHUSI.
. [IpousBeneHue Marpuil.

. DneMeHTapHbIe MPeoOpa3oBaHmsl CTPOK (CTOIOIIOB) MATPHIIHI.

. Beruucnenue onpenenureneit 2-ro u 3-ro nNopsiiKoB.

. CBoiicTBa ornpenenurenei.

. MuHOpBI 1 anredpanveckue TONOTHEHHUS.

Pa3noxxenue omnpenenurens MO 3JIEMEHTAM NPOU3BOJBHOM CTPOKH WIH

9. IloHsiTHE CUCTEMBI JIMHEUHBIX YPABHECHUIA.

10.
11.
12.
13.
14.
15.
16.

Pemenue cuctem JIMHEMHBIX YpaBHEHUI ¢ oMolibio popmyn Kpamepa.
Pemenne cucrem nuHenHbIX ypaBHeHni Merogom ["aycca.

BekTopsl: OCHOBHBIE OHATHUS U BUBI.

JInHerHbIe onepay HaJl BEKTOPaMH.

CkansipHOE IPOU3BEICHUE BEKTOPOB U €TI0 CBOMCTBA.

BekropHoe nponsBeneHne BEKTOPOB U €70 CBOMCTBA.

BekTopHOe mpou3BeneHHE BEKTOPOB, 33JaHHBIX KOOPAWHATAMU. YCJIOBHE

KOJUIMHCAPHOCTU BEKTOPOB, 3a/ITaHHBIX KOOPpANHATAMMU.

17.
18.

CMmeniaHHOE TPOU3BEICHUE BEKTOPOB U €r0 CBOMCTBA.
CMeniaHHOE TPOU3BEJICHUE BEKTOPOB, 33/IaHHBIX KOOPJAUWHATAMH. YCIOBUE

KOMIIJIAHAPHOCTH BCKTOPOB, 3a/IaHHBIX KOOPJIAUHATAMMU.

19.

HpI/IMeHeHI/Ie BCKTOPHOTO U CMCIIAHHOI'O HpOI/ISBeI[eHI/Iﬁ JJIA BBIYMCIICHUA

IUIOIIAJIEN U 0OHEMOB.

20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

31

33

OcHOBHbIE BUIbl YPABHEHUI NIPSIMOM HA IIJIOCKOCTH.
B3anmHo€e pacnonokeHne NpsiMbIX HA IIOCKOCTH.

[Ipsimast Ha IOCKOCTHU. PaccTosiHUE OT TOYKH 10 TIPSMOM.
[InockocTb. OCHOBHBIE TUIIBI YPABHEHUH IIJIOCKOCTH.

OO111ee ypaBHEHUE TIOCKOCTH.

B3aumMHOe pacnonoxeHne nioCKoCTe!.

YacTtable cirydan oOIIEero ypaBHEHHsI TNIOCKOCTH (HETIOJTHBIC YPaBHEHU ).
[Ipsimas B mpocTpancTBe. KaHOHMYECKOE ypaBHEHUE IPSIMOM.
Paccrosinue ot TOukH 10 MPSIMOM B NPOCTPAHCTBE.

BzauMHOe pacnonoxeHne npsMou U II0CKOCTH.
Krnaccudukarmst KpuBBIX BTOPOTO MOPSIIKA.

. YpaBHEHHUE U NTapaMeTPBhI ILIUIICA.
32.

VYpaBHEHUE U TapaMeTPbl TUIIEPOOJIBI.

. YpaBHEHUE U TapaMeTpbl Tapadobl.
34.
35.
36.
37.

[ToBepXHOCTH BTOPOTO MOPSIKA.

KomrmiekcHbie uncna. @opMbl MPEACTaBICHUS KOMIIJIEKCHOTO YHCTIA.
Onepanuu HaJl KOMIUIEKCHBIMUA YUCJIAMH.

Pemenue anrebpanueckux ypaBHEHUN HA MHOXKECTBE KOMIUIEKCHBIX YHCEIL.



38. Tlonsitue pyHkumuu ogHOM nepeMeHHou. ['paduku QyHKITHIA.

39. IlousiTe GyHKIIMU HECKOJIBKUX MEPEMEHHBIX.

40. Onpenenenue npeaena GyHKIUN.

41. HenpepbIBHOCTH (DyHKIIUH.

42. AcumMnToThl (PYyHKITUN OTHOU MEPEMEHHO.

43. OmnpeneneHue MNPOU3BOAHON. leoMerpuueckut U (PU3MUECKUM CMBICI
IIPOU3BOTHOM.

44. TlpowsBogHas (yHKIIMM OMHOW TmepeMeHHOW. Talmuma mTpOM3BOTHBIX
OCHOBHBIX 3JIEMEHTaPHBIX (PYHKIIUHA.

45. IlpaBuna nuddepeHmpoBaHus.

46. IlpousBonHas CI0KHON (QYHKIIHH.

47. IlpaBuno JlonuTars.

48. UccnenoBanue (GyHKIHN U TOCTPOEHUE TPapUKOB.

49. Tlonstue nuddepeniuana GyHKIIMHA OTHON TEPEMEHHOM.

50. IIpou3BoHBIE BBICIIMX MOPSIIKOB.

51. quddepenimanbl BEICIIUX MOPSIKOB.

52. YacTHble MpOU3BOAHBIE (PYHKIIMHU HECKOIBKUX TIEPEMEHHBIX.

53. DkcTpeMyMbl GYHKIIMM OJHOM TEPEMEHHOM.

54. DkcTpeMyMbl (PYHKIIMH HECKOJIBKHUX MEPEMEHHBIX.

55. IlepBooOpa3Has u HEONpeAeIeHHbIM nHTerpall. Tabnuia HeonpeaeIeHHbIX
MHTErPAJIOB.

56. BerunciieHre HeonpeIeIeHHOr0 HHTErpaia METOI0M 3aMEHbI IIEPEMEHHOM.

5’7. BpluucieHue HEONPENEIIEHHOTO MHTErpasa METOAOM MHTETrPUPOBAHUS 110
4acTsIM.

58. IloHsaTHe  oOmpeneNeHHOro HHTerpana. [eoMeTpUYecKHid  CMBICH
ONPEJEICHHOTO NHTErpaia.

59. ®opmyna Herorona-JleiiOuura.

60. Yucnosslie psaabl. [Ipu3Haku cXoguMOCTH.

61. ®yHkimoHanbHbIe psiabl. Haxoxkaenue o01acTi CXOAUMOCTH.

62. PaznoxxeHue QyHKIIUNA B CTENIEHHBIC PSIBI.

63. OcHoOBHbIE TOHATUA TeopuH IuddepeHInanbHbBIX YpaBHEHUH. 3anada
Komm.

64. OcCHOBHBIE METOJbl pEIICHHUS] OOBIKHOBEHHBIX JU(PPepeHIInaTbHBIX
YpPaBHEHUM.

65. O01ee pelneHue JMHEWHBIX OTHOPOIHBIX MU (depeHIINaTbHBIX YPaBHEHUN
BTOPOTO MOPSIKA C MOCTOSHHBIMU KO3 (UIIUEHTaMU.

66. CrpykTypa  00mero  pemeHdus  JIMHEWHOTO  HEOAHOPOIHOTO
g depeHInaIbHOTO YpaBHEHUS BTOPOTO MOPSIKA.

67. MeTonpl pelieHus JIMHEHHBIX HEOTHOPOIHBIX U depeHIIHATbHBIX
ypaBHEHUI BTOPOTO MOPSAKA.

68. Pemienue OOBIKHOBEHHBIX JU(D(PEepeHInaTbHbIX YpAaBHEHUN BBICIINUX
MOPSIKOB.

69. Teopernueckue OCHOBBI pEIICHUS CHUCTEM JU(PPepeHIIHaTbHBIX
YPaBHECHUU.

70. Metonb! pemieHus: cucteM auddepeHiranbHbIX YpaBHEHU.



71.

OCHOBHbIE TMOHATUS KOMOMHATOpuku. Pa3memieHusi, mepecTaHOBKU U

coucTaHus.

72.
73.
74.
75.
76.

[Tpuemsl perieHrs: KOMOMHATOPHBIX 33]1au.

OCHOBHBIE TOHATHS TEOPUH BEPOATHOCTEM.

[Tonsatue u knaccuukaus CrydaiiHbIX COOBITHH.

[Toxompl K OnpeaeeHNI0 BEPOSITHOCTH CITy4YaiiHOTO COOBITHSI.
Krnaccuueckoe omnpezenenrie BEposiTHOCTH citydaitHoro coobitusi. CBOMCTBa

BEPOSATHOCTH.

77.
78.
79.
80.
81.
82.
83.
84.
85.
3aJ1aHus.
86.
87.
88.
89.
90.
91.
92.
93.
94.
95.
96.
97.
98.
99.

100.
101.
102.
103.
104.
105.
106.
107.

Onepanuu HaT COOBITHUSIMH.

Teopema ci10keHHS BEPOSITHOCTEN.

Teopema yMHOKEHUSI BEPOSITHOCTEM.

dopMyiia MOITHOU BEPOATHOCTH.

BepostHoctu runores. @opmynsl baiieca.

Cxema u @opmyna bepnymiu.

JlokanbHasa 1 UHTETpalibHAs Teopemsl Jlanmnaca.

[TonsiTHE ciryyaiiHOM BEJIWYKMHBI. BUJIBI CIIy4YailHbIX BEJIUYMH.

[TonsiTue 3akoHa pacnpefesieHus] CIy4yalHON BETWYMHBI M CIOCOOBI €ro

@YyHKIHS U TUIOTHOCTh PaCIpeeeHUs BEPOATHOCTEM.
JluckpeTHbI€ Cily4allHbIE BETUYMHBI U 3aKOHBI UX PaCIPEICICHUS.
YUucnoBele XapaKTEPUCTUKH JUCKPETHBIX CIIyYAMHBIX BEJIMYHH.
HenpepriBHbIe ciiydaiiHble BETUYMHBI U 3aKOHBI MX PACIPEACIICHUS.
YUucnoBele XapaKTEPUCTUKHA HENPEPHIBHBIX CIIyYalHBIX BEJIMYMH.
bunommnaneHOE pacnpencneHue.
Pacnpenenenne Ilyaccona.
PaBHOMEpHOE pacnipeneneHue.
[TokazarensHoe pacnpenenenre. OyHKIMS HATEKHOCTH.
HopmansHoe pacnipeneneHue.
OCHOBHBIE TOHATHS MAaTEMAaTUYECKOM CTaTUCTUKU. Psapl pacnipeneneHus.
CrarucTrueckre OLEHKHU MTapaMeTpOB pacnpeaenacHus. Buapl OLeHoK.
ToueyHble OLICHKH YHCIIOBBIX XapAKTEPUCTUK PACIIPEIAECICHUS.
HNHTepBaibHbIE OLIEHKU U JOBEPUTEIbHBIE HUHTEPBAJIBI.
[ToHsTHE O CTATUCTUYECKON U KOPPEISILMOHHON CBA3U.
Koadpuument koppensium u ero CBOKWCTBa.
[TapHas nuHEWHas perpeccus.
Cratuctuueckue runoresbl. Buasl runores.
OCHOBHBIE 3Tallbl NPOBEPKU CTATUCTUUECKOU TUIIOTE3BI.
[IpoBepka ruroTes 0 YMCIOBBIX 3HAYEHUAX [IapaMETPOB PaCIIPEACIICHUS.
CraTucTu4yecKue KpUTEpUr COTNIACHSL.

[IpoBepka TruUIIOTE3BI O 3aKOHE PACHPENECICHUM TE€HEpaIbHON

COBOKYIIHOCTH.



6.2. Illkana oueHMBAHUS Pe3yJIbTATOB INMPOMEKYTOYHONH ATTECTALUMH H
KPHUTEPUH BBICTABJCHUS OLICHOK

IIpoMe:xxyTOUHAS aTTeCTALMA: IK3aMeH

®dopma [Tokazarenu Kputepun BeicTaBiaeHus
[Ikana onieHMBaHUS
KOHTPOJIS OLICHUBAHUS OIICHOK
NPaBUJIILHOCTh U | JaH TPABWIbHBIM, TMOJHBIA OTBET Ha OTJINYHO
9K3aMeH MOJIHOTA OTBETA | MOCTABJICHHBI  BOMpOC,  IOKa3aHa

COBOKYIMHOCTH OCO3HAHHBIX 3HAHUH T10
JUCHHUIINIMHE, TOKA3aTCJIbHO PACKPBITHI
OCHOBHBIC ITOJIOKCHHUA BOITPOCOB;
MOT'YyT OBITE AOMMYIICHbI HCIO0YCThI,
HCITPABJICHHBIC CaMOCTOATCIIbHO B
MMponecCcce OTBCTA.

JaH  TpaBUJIBHBIM,  HEIOCTATOYHO XOpOIIO
MOJIHEIA OTBET Ha IIOCTaBJICHHBIN
BOIIPOC, TMOKa3aHO yMEHHUE BBIJICIUTH
CYIIECTBEHHbIE M HECYIICCTBEHHBIE
NPU3HAKK, [PUIYUHHO-CIIEICTBEHHbIC
CBSI3U; MOTYyT  OBITh  JTOMYIIEHBI
HEJI0YEThI, UCTIPABIICHHBIE C TOMOILBIO

IIPEno1aBaTellsl.

JaH HEJOCTAaTOYHO TMPaBUIbHBIA M | YIOBJIETBOPUTEIBHO
MIOJIHBIN OTBET; JIOTHKA u

IIOCJIEI0BATEIbHOCTD U3JI0KEHUS

MMEIOT  HapylleHHs; B  OTBETE

OTCYTCTBYIOT BBIBOJIBI.

OTBET MpEeACTaBISAET co00i1 | HEY1OBJIETBOPUTEILHO
pa3pO3HEHHBIE 3HAHUA C

CYyILLIECTBEHHBIMU omuoKaMu o

BOIIPOCY; IPUCYTCTBYIOT

¢dbparmMeHTapHOCTbD, HEJIOTUYHOCTb

U3JIOKEHUS;  JOIOJIHUTENbHBIE U

YTOUHSIOLINE BOIPOCH HE MPUBOAAT K
KOPPEKLIMK OTBETA HA BONPOC.

7. PecypcHoe obecniedeHue TUCHUIIMHBI
7.1. JInieH3UOHHOE M CBOOOIHO PACNPOCTPaHsieMOe MPOrpaMMHOe
o0ecneyenmne

[lepedyenp JTUIEH3MOHHOTO W CBOOOTHO PACIPOCTPAHIEMOTrO MPOTPAMMHOTO
oOecrieueHus, B TOM YHCJIe OT€UECTBEHHOTO MPON3BOICTBA:

- Microsoft Windows 7 Professional — IIO-BES-834 [JIunen3unonHoe]
(MHOCTPAHHOTO TPOU3BOJICTBA);

- Microsoft Windows 8 Professional — I10-842-573 [JIuuen3noHHOE]
(MHOCTPaHHOTO MTPOU3BOJICTBA);




- Microsoft Office 2007 Standard — IIO-D86-664 [JluneH3noHHOE]
(MHOCTPaHHOTO MTPOU3BOJICTBA);

- Microsoft Office Standard 2010 — TI10-413-406 [JIuueH3noHHOE]
(MHOCTPaHHOTO MTPOU3BOJICTBA);

- Microsoft Office Standard 2013 — IIO-3C0-218 [JIuueH3noHHOE]
(MHOCTPaHHOTO MTPOU3BOJICTBA);

- Adobe Acrobat Reader — I10-F63-948 [CB0oO6omHO pacmpocTpaHsemMoe ]
(MHOCTPAHHOTO TPOU3BOJICTBA);

- 7-Zip — TIO-F33-948 [CBoGomHo pacmpocTpaHsieMoe]| (MHOCTPaHHOTO
MIPOU3BOJICTBA);

- Adobe Flash Player — IIO-765-845 [CBobomHO pacmpocTpaHsemoe]
(MHOCTPAHHOTO MPOU3BOJICTBA);

- Apache OpenOffice — IIO-EB7-115 [CBobGomHO pacmpocTpaHsemoe]
(MHOCTPaHHOTO MTPOU3BOJICTBA);

- Google Chrome - [IIO-F2C-926 [CBobGoaHo pacmpocTpaHsiemMoe]
(MHOCTPaHHOTO MTPOU3BOJICTBA);

- LibreOffice — TIO-CBB-979 [CBo6oaHO pacmpocTpansieMoe]| (HHOCTPaHHOTO
IIPOM3BO/ICTBA);
- Ampr OO0pazoBanne 8 — I[10-534-102 [CBoGomHO pacnpocTpaHsiemoe-1912]
(0T€4eCTBEHHOTO MPOU3BOCTBA).
- MathCad 14 — IlporpamMMHbIi TPOAYKT [JIsi BBINOJHEHUS WHXCHEPHBIX U
Matemarnueckux pacuetoB [Kommepueckas (Full Package Product)]; [10-6E1-625.

7.2. IIpodeccuoHanbHbIe 0a3bl JAHHBIX M HH(POPMAIHOHHBbIE CIIPABOYHbIE
CUCTEMBbI

1. DnexkTpoHHass OWONIMOTEYHAas CHUCTEMA YHUBEPCUTETA, OOECIeurBarOIIas
UHAVBUYabHBIA HEOTPaHUYEHHBIA JOCTYN U3 JIO0ON TOYKH, B KOTOPOM UMeeTcs
noctyn K cetu MaTepHeT: http://elib.igps.ru.

2. DnekTpoHHas OWUONMOTEYHAas CUCTEMa YHUBEpPCUTETa, OOecredrBaronas
UHAMBUYalbHBIA HEOTPAaHUYEHHBIA JOCTYN U3 JIO0ON TOYKH, B KOTOpPOM UMeeTcs
noctyn K cetu MaTepHeT: http://www.iprbookshop.ru;

3. ®enepanpubiii moptan «Poccuiickoe oOpaszoBanue» http:/ www.edu.ru —
VHANBUAYAIbHBI HEOTPAaHUYECHHBIN TOCTYN M3 JIOOON TOYKH, B KOTOPOH HMEETCS
NOCTyN K cetn MHTEpHET.

7.3. Jluteparypa

OcHoBHas quTEparypa:
1. Breicimias matematuka. Kypc nekuuii ¢ npumepamu u 3anadamu [TekcT]: yueOHoe

nocooue. U.1 / B.B. 3abopckuit [u ap.], 2015. - 200 c. Pexum pgocrymna:
http://elib.igps.ru/?47&type=card&cid=ALSFR-977f4513-0bc0-43b4-8e3b-
9d196d048d30

2. Beicmias maremaruka. Kype nekuuii ¢ npumepamu U 3aaadamu [Tekcrt]: yueOHOe




nocobme. Y.2 / B.B. 3abopckmii [m ap.], 2016. - 192 c. Pexum nocryma:
http://elib.1gps.ru/?64&type=card&cid=ALSFR-7b104e69-bdca-4077-9ffa-
41da3c97aalc&remote=false

JonosiHUTeILHAS JINTEpPaTypa:
1. Kanmuauna, Enena CepreeBna. COOpHUK 3a7ad MO BbIcIIed MaTeMaruke [TekcrT]:
yuebHoe nocooue. Y. 1 / E.C. Kanununa, T.A. Cenemenera, C.b. Xutos; pen. 2. H.
UnKHKOB, 2015. - 108 C. Pexum JNOCTyIIA:
http://elib.igps.ru/?41&type=card&cid=AL SFR-{687ft41-8b10-4703-89ed-
60e0164da236
2. Tpodumern, E. H. Cratuctuueckue Metonpl 00pabOTKH W aHajidu3a WH(OpMaIuu B
MS Excel [Tekct]: yaebnoe nmocobue. U. 1. MeToasl onmucaTenbHONW CTATUCTHKU W
npoBepku craructuueckux rumnore3 / E. H. Tpodpumen, B. . Tpopumen, C. II.
Epemenko; pea. 3. H. UYwmwxkwuko, 2017. — 192 c¢. Pexum pgocryna:
http://elib.igps.ru/?120&type=card&cid=ALSFR-b40{6686-4a20-4e82-a639-
fc4a87d544d7 &remote=false
3. Tpopumen, E.H. Craructnyeckue mMetoasl oOpabOTKM U aHain3a UH(pOpMaLUU B
MS Excel [Tekct]: ydeOHOe mocoOue msi KypCaHTOB, CTYJAEHTOB, MarucTpOB,
aablOHKTOB yHMBepcuTera. Y. 2. JlucnepcroHHBIM aHanmn3. Meronbl HM3y4deHHs
B3auMOCBs3el u auHamuku nporeccoB / E. H. Tpodumen, B. 5. Tpodpumerr; pen. 3.
H. UnKHKOB, 2018. - 116 C. Pexxum JOCTYyIA:
http://elib.igps.ru/?40&type=card&cid=ALSFR-ce4{6222-c02a-412a-b4{f-
5¢50c3cd3fel &remote=false

7.4. MaTepuajibHO-TeXHUYECKOE O0ecreueHune

Jlns mpoBeaeHus U oOecHedeHHs] 3aHITHA HUCHOJIB3YIOTCS MOMEIIEHHUS,
KOTOpbIE TPEACTABIAIOT COOOW ydeOHbIe ayAUTOPUU [JIsl TPOBEIACHHS Y4eOHBIX
3aHATUN,  MPEIYCMOTPEHHBIX  IPOrpaMMOil  CHEIMaluTeTa,  OCHAIEHHBIC
0o0OpyAOBaHWEM U TEXHUYECKUMHU CpEICTBaMU OOy4YeHUsS: aBTOMAaTH3MPOBAHHOE
pabouee MeCTO MpenoAaBaTeNs, MapKepHas J0CKa, MYIbTUMEAUMHBIN MPOEKTOp,
[0CaJI0YHbIE MeCTa 00YUarOIIUXCS.

Jns  mpoBeaeHuss jgabopaTopHbIX  pabOT  HcHonb3yeTcss  jadoparopust
BBIYUCIIUTEILHONU TEXHUKH.

[loMemienust 1711 CaMOCTOSITEIbHON paboOThl  00y4aromIMXCsS OCHAIICHBI
KOMIIBIOTEPHON TEXHUKOW C BO3MOXKHOCTBIO MOAKIIOUEHUs K cetn «MHTepHeT» u
o0ecriedyeHneM JI0CTyNa K 3JIeKTPOHHON WH(POPMalMOHHO-00pa30BaTENbHON Ccpene
YHUBEPCHUTETA.

Jns  mpoBeaeHuss jgabopaTopHbIX  pabOT — HcCHoNb3yeTcss  jaboparopust
BBIYHUCIUTEIbHON TEXHUKH.

ABTOPBI: KaHJIUJAT negarorndeckux Hayk jpoueHt Cuporuna M.K.; kannunar
Mearornyeckux Hayk pomeHt Tpodumeny E.H.; kaHaumar TexXHUYECKHUX HayK,



noueHt [lerpuesa O.B.,



