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1. llesan ocBOEHMSI AN CIMIIJIMHBI

LlenssMu OCBOCHHSI TUCIHMILIMHBI SBISIETCS (DOPMUPOBAHKE Y O0YYAIOIIUXCS OMPEICIICHHOTO
OOIl (m.5.4 OO6meit xapakrepuctuku OOII) cocraBa KOMIETCHIMA Ui TOITOTOBKH K

npodeccnoHanbHOM e TEIbHOCTH.

. Cocrapisioniue pe3yJbTaTOB 0CBOCHHS
HnauKkaTophbl 10CTHKeHHs] KOMITeTeHIHi o
Kon HaumenoBanme (I1ecKpHNITOPbI KOMIIeTEHIIHii)
KOMITeTeHI{HH HaumenoBanue
KOMIIETEHIUH Kon
HHHKRATOpa HHANKATOPA JOCTHKEHUS Kon HaumeHoBaHHne
BrameeT onbITOM IPUMEHEHUS
3aKOHOB €CTECTBEHHBIX HAyK U
MaTeMaTHYEeCKHX METOJO0B U
YK(Y)-1.1B1 ! 5
Mozienelt Uit peleHus 3a1ad
TEOPETHYECKOT0 U IPUKIIATHOTO
Amnanmsupyer 3a1ady, Xapakrepa
WN.YK(Y)-1.1 | Boigemnsis ee 6a30BbIe VMeer pewats 3azaun
COCTARITFOTIHE VK(Y)-1.Y]l | TeopeTH4ecKoro H IPHKIaJIHOTO
Xapakrepa
3HaeT 3aKOHbI €CTECTBEHHBIX HAyK
VYK(V)-1.31 1 MaTeMaTHYECKHE METOIbI
TEOPETHIECKOTO XapaKTepa
Braneer penpoayKTUBHBIMH
MEeTO/laMH ITI03HaBaTEIbHOU
VYK(Y)-1.2B1 | nesrenbHOCTH U MBICIUTEIbHBIMA
olepalusIMu UL peleHus 3a1a4
€CTECTBEHHOHAYYHBIX JHUCIUIIINH
CriocoBeH ocyIeCTBIATh OcCyIIecTBIISIET MOUCK, yq ety
BBIJIEJSIET ¥ PAHKUPYET
MIOHCK,
KpHTHeCKu aHATH3 MH(OPMALIMIO HA OCHOBE Ymeer 060011aTh ycBaBaeMble
YK(Y)-1 HHQOpMAIHH, IPUMEHATE | FLYK(Y)-1.2 CHCTEMHOT0 IOAX0fa U 3HaHUS ECTECTBEHHBIX HayK
N : : METOJIOB MO3HAHHS  JUIS KaTeropusIMH CHCTEMHOTO aHaJIN3a
CUCTEMHBIH MOJX O ISt VK(Y)-1.2V1
pellleHnst 3amad 110 U NIOAXO0JA ¥ MBICIIUTEIbHBIMU
PpeLIeHHUs TOCTaBIEHHBIX
sanat PA3IMUHBIM THIIAM OIlepaIHsIMI aHAIN3a, CHHTE3a,
3aIpOCcoB CPaBHEHUS M OLIEHKH
3HaeT penpogyKTUBHBIE METOIbI
[I03HABATEeIbHOH AesTeIbHOCTH.
VK(V)-1.231 §
IIPU3HAKH CHCTEMHOTO IOIX0/a
CHCTEMHOT'O aHaJH3a
Brnaneer ¢unocopexum
KaTeropuaabHBIM allapaTtoM 1
YK(Y)-1.3B1 P P
MIPUMEHSIET €ro JUIS apryMeHTAInI
OO0OOCHOBBIBAET BBIBOJIbI, CJIeIaHHBIX BHIBOJOB
HMHTEPIIPETaluH U OLEHKH O
Hay4HBIX HCCIIEIOBAHHSAX, YMeeT conocTaBIsITh pa3InIHbIe
NYK(Y)-1.3 | nybnukarnusx u T.1., Ha YK(Y)-1.3Y1 | TeKcTbl, HCIOIb3Ys KPUTEPUU
OCHOBE KPUTEPHUEB U Hay4YHOTI'O UCCIIEN0BaHUs
06a30BEIX METOJI0B
apryMeHTAIHH 3HaeT MeTOABI U Kpmepmx‘\l3
HAy4YHOTO HCCIIeJOBaHHs, 6a30BbIe
YK(Y)-1.31 Y ’
METO/IBI TEOPHH apryMeHTAIHH,
6azoBbie (BrTocodhCcKue TOHATHS
Bnageer crparerusmu
IIPeICTaBICHNUS Pe3yIIbTaTOB
VK(V)-4.2B1 | "PA pesy
aHanM3a 1 06paboTKn
OcCyIIECTBIISET TTIOUCK HE(OpMALHHT
HEO0X0IMMOM
HHGOpPMALHHU JUIS PEIICHHS YMeer ocyIecTBIIsTh TIOUCK
CrnocoOeH OCyIEeCTBIATE LYK(Y)-4.2 CTaHIAPTHBIX VK(Y)-4.21 HeoOX0oMUMOH HH(MOpMaIHH,
JIETIOBYIO KOMMYHHKAIIAIO ’ ' KOMMYHHKATHBHBIX 334 ' MIPOBOIUTE €€ aHAJIU3 ¥ OTOOP TS
B YCTHOW M MMCHMEHHOI Ha TOCYIapCTBEHHOM H pelICHHS IOCTABICHHBIX 3a1a4
VK(Y)-4 dopmax Ha HMHOCTPaHHOM SI3bIKaX
TOCY/IapCTBEHHOM SI3bIKE 3HaeT npaBuiia UCIOJIb30BAHUS
HiCKOI MIOMCKOBBIX CUCTEM U 0a3 TaHHBIX
Poccwuiickoit ®enepanuu VK(Y)-4.231 bit
M MHOCTPAHHOM(-bIX) JUTS XpaHeHust, 00paboTKH 1
sI3bIKE(-ax) nepeaavn HchopMam/m
Bener nenosyto nepenucky Brnaneer nucbMeHHOI peubto Ha
Ha TOCYIapCTBEHHOM H YpOBHE, HEOOXOTMMOM U
N.YK(Y)-4.4 | MHOCTPaHHOM SI3bIKaX C YK(Y)-4.4B1 | mocTaToO4HOM JUIsi OCYILIECTBICHUS
y4eToM ocoOeHHOCTE MTHICHMEHHOH KOMMYHUKAIMH Ha
CTHJIUCTHKHU O(HIHATBHBIX HHOCTPAHHOM SI3BIKE




NHaMKaTOpPbI JOCTHKEHHS KOMIIeTeHIUii

CocraBasionue Pe3yJIibTaTOB OCBOCHHUS

Ko, J€CKPHIITOPbI KOMIETeH Ui
o HaumenoBanue ( P P )
KOMIIeTeHINN HaumeHoBanue
KOMIIETEHIUH Kon
HMHINKATOPA J0CTHKEHHUS Kon HanmenoBanue
HHANKATOpPa
1 HeO(UINATBHBIX IHCEM U
YMeer co3aBaTh TEKCThI Pa3HOTO
COLIMOKYJIBTYPHBIX
. tdopmara ( acce, MUCBMO IPYTY,
paznuunii B opmare )
€II0Bast KOPPECIOHEHIH) 10
KOPPECIIOHACHIIHN VK(V)-4.4V1 . PPECTIOR
TEMaTHKe ¢ y4ETOM HOPM
o(opMIIeHHs, TIPUHATBIX B CTPaHE
H3y4aeMOro s3bIKa
3HaeT MOp(oIorHyYecKue,
CHHTaKCHYECKHE,
VYK(V)-4.431 | opdorpaduueckue 0COOCHHOCTH
COBPEMEHHOT'0 HHOCTPAHHOIO
SI3BIKA
Biageer MmaTeMaTHUeCKUM
anmnapaToM KOMIUIEKCHOTO 1
OIEPALIOHHOTO HCYHCIICHHS,
nudbepeHIaTbHPIMU
OIIK(Y)- YPaBHEHUSMH U PSIaMU UL
1.1B3 MIPOBEICHHSI TEOPETUUECKOTO
HCCIICZIOBAHUS U MOJCIMPOBAHUS
IIpumenser 5 AACIHID
. (hU3MYECKUX U XUMHYECKHX
MaTeMaTH4YeCKui anmapar .
L IIPOLIECCOB M SBJICHHH, a TaKKe,
ucclieoBanus QyHKINH,
o JUISL peleHus IpodecCHOHaIbHBIX
JIMHEHHOMN areOpsl, samau
b hepeHHanTbHOro U
W.OIIK(Y)- | uurerpansoro VMeeT pemarh 06bIKHOBEHHBIE
11 HMCTHACIIGHIT, psi/IoB, OIIK(Y) nuddepeHnnanbHbIe ypaBHEHHS 1
H”‘bfbepe{ﬂﬂaﬂbﬂux 11v3 HX CHCTEMBI, IPUMEHSTBH aIlapar
YpaBHCHHH, TCOpHH : rapMOHHYECKOTO H KOMILIEKCHOTO
(GyHKLIMI KOMILIEKCHOTO aHAJIN3A IIPH PElIHHHN
TICPEMCHHOTO B CTaHIAPTHBIX 33124
HHXCHEPHOH JIeATeIbHOCTH
3HaeT OCHOBHBIC ONPEICIICHHS U
Crioco6eH PUMEeHSTh TOHATHS TeOpUH
ynnamenTaibHbIe OIIK(Y)- 1 depeHIanLHbIX ypaBHEHHI,
SHaHHUS, IOy CHHBIC B 1.133 PA/10B, QYHKIMU KOMILIEKCHOTO
OITK(Y)-1 0bacTi MaTeMaTHIECKHX [EPEMEHHOTO U ONEPALHOHHOTIO
U (WJIM) €CTECTBEHHBIX ACHACICHIS
HayK, ¥ UCIIOJIb30BaTh UX
B MpOQecCHORAM:HOR Braneer mateMaTHYeCKUM
ACATENBHOCTH aTmapaToM JUIsl IPOBEICHHS
OIIK(Y)- TEOPETHIECKOTO HCCIEAOBAHUS U
1.2B1 MOJICTIMPOBAHUS €CTECTBEHHO-
HayYHBIX TIPOLIECCOB U SIBJICHUH, a
TaKXKe, ULl PeIIeHHs
podeCCHOHANBHBIX 3a7a4
HUcnons3yer YMeer penraTb 00bIKHOBEHHBIE
WLOTK(Y)- (ynnaMenTanbHbIH ¢ depentmanbHple ypaBHEHNS,
' 12 MaTeMaTUYECKUH anmapaT OIIK(Y)- MIPUMEHSTH armnapar
’ JUTS TOCTPOCHUS 1.2V1 MAaTeMaTU4EeCKOro aHaau3a
BBIYHCIIHTEIBHBIX CXEM JIeHCTBUTENBHOTO TIEPEMEHHOTO
KOMILIEKCHOTO aHaNu3a Ipu
PELICHUH CTaHIAPTHBIX 3a1a4
3HaeT OCHOBHBIE OLPE/ICICHUS U
MOHSATHSI TEOPUH MATEMATHYECKOTO
OIK(Y)- P !
1231 aHanm3a, TeopuH QyHKIMI
’ KOMIIIEKCHOT'O IEPEMEHHOT0 1
OIePAI[IOHHOTO HCYHCIICHHS
CrocoGen ucnosb30BaTh 3HaeT OCHOBHbIE OIPE/IENICHNS,
U alanTUpOBaTh [pumensier OIIK(Y)- TIOHATHS U METO/IbI TEOPHHU
CyHIECTBYIOLINE MaTEMAaTUYCCKUH anmapaT 2.1B1 BEPOATHOCTU U MAaTEMATUYECKOH
OTIK(Y)-2 MaTeMaTUYECKUE METO/IbI N.OIIK(Y)- TEOPUU BEPOSITHOCTEHN U CTATUCTUKH
U CHCTEMBI 2.1 MaTeMaTHYeCKOi
[IPOrpaMMHUPOBAHUS ISt CTATHUCTUKY B HHXKECHEPHOH OTIK(Y) YMeer ucnonbp3oBaTh
pa3paboTKH U pean3anin JESITEIIBHOCTH 21V1 BEPOSTHOCTHBIC M CTATUCTUYECKUE

AITOPUTMOB PELICHUS

METO/IBI ISl 00padOTKU JaHHBIX




NHaMKaTOpPbI JOCTHKEHHS KOMIIeTeHIUii

CocraBasionue Pe3yJIibTaTOB OCBOCHHUS

Ko, JeCKPUIITOPbI KOMIIETEH Ui
o HaumenoBanue ( P P )
KOMIIeTeHINN HanmenoBanue
KOMIIETEHIUH Kon
HMHINKATOPA J0CTHKEHHUS Kon HanmenoBanue
HHANKATOpPa
HPHUKJIAIHBIX 33124
p A A Brnaneer annapatom
MaTeMaTHYeCKOH CTaTHCTHKH IS
MIPOBEICHHS TEOPETHIECKOTO
OIIK(Y)- UCCIIEJOBaHUS U MOJIEIIMPOBAHUS
2.131 (U3MYECKHX U XUMHYIECKHX
MIPOLIECCOB U SBIICHHH, a TakKe,
JUISL peleHus IpodeCcCHOHaIBHBIX
3aj1ad.
3HaeT OCHOBHBIE IIOHATHS,
OIIK(Y)- OIPEIEIEHHUS 1 METO/Ibl TEOPUH
2.2B1 nudbepeHIHaTbHbIX YPaBHCHUN B
YaCTHBIX MPOM3BOJHBIX
Ymeer pematb
Tpuvenser nuddepeHnnanbHbIe ypaBHEHHS B
MaTeMAaTHYECKUI anmapaT OIIK(Y)- P P
", JaCTHBIX HPOM3BOJHBIX,
YPABHCHHHU B HACTHEIX 2.2¥1 ABHEHUH TETUIONPOBOAHOCTU U
N.OIIK(Y)- MPOU3BO/IHBIX, YPABHEHUI ZIP; bysun aBHegm JlanavGepa
2.2 TEIUIONPOBOAHOCTH U Y3HH, YP P
b dys3un, ypaBHeHUS
Janam0epa B HHXCHEPHOH Buiasieer al'll'lapétTOM
IeATEbHOCTH MAaTeMaTH4YeCKOi (DU3UKH UL
IIPOBEJICHUS TEOPETHIECKOTO
OIIK(Y)- HCCIIEJOBaHUS U MOJECIMPOBAHUS
2.231 (HU3UUECKUX U XUMHIECKUX
IIPOLIECCOB M SBJICHHH, a TaKKe,
JUISL peleHus IpodecCHOHaIbHBIX
3a/a4.
Brageer HaBbIKaMu HCCIIEIOBAHS
OIIK(Y)- 1 TIOCTPOCHUS AJITOPUTMOB,
2.4B1 BBIUHMCIIMTEIBHBIX MOJIEIEH 1
MoJienel JaHHBIX
Hcrnons3yeT 0cOOEHHOCTH
YMeeT IPOBOAUTE HCCIIEIOBaHUS
OpraHM3aLyH
OIIK(Y)- MaTeMaTHYECKUX aJITOPUTMOB,
N.OIIK(Y)- HH()OPMaLOHHBIX
24V1 CTPOUTDH BBIYUCIUTENBHBIE MOJIEITH
24 CTPYKTYp AJIsl peajlu3alum
1 MOJIEIH JaHHBIX
AITOPUTMOB HPHKJIAIHBIX
3amad
3HaeT MeTobl pa3padoTKU 1
MCCIICZIOBAHMS aJITOPUTMOB
OIIK(Y)- P ’
2431 MIOCTPOCHHSI BBIYUCIIUTEIBHBIX
’ Mojenel U MoJenel TaHHbBIX IS
PpelICHNs IPUKIIaAHbIX 3a1a4
Brageer HaBBIKaMU HCCIIEIOBAHIS
OIIK(Y)- U TIOCTPOCHUSI MATEMaTHYECKUX
2.5B1 MoJieel U CTaTUCTUYECKHX
MoJienelt JaHHBIX
Hcnonb3yer
YMeeT NpOBOJUTH UCCIICAOBAHUS
bynnaventanhie MaTeMaTHYeCKHX MOJENeH, ymeeT
pe3yNbTaThl OIIK(Y)- >
CTPOUTH BHIYUCIIUTEIIBHBIC
MaTeMaTUIeCKUX 2.5V1
N.OIK(Y)- AJITOPUTMBI JJIs1 00pabOTKH
JMCLUIIINH JUIS
25 . JTAaHHBIX
pa3paboTKH pereHuit
3a1a4 B 001aCTH 3
HAET K. HYECKU
mpoecCHOHANBHBIX aeT KIaceiieckue
WHTEPECOB (hyHIaMEeHTaIbHbIE METOBI
HCCITEIOBaHHS MATEMAaTHYECKIX
OIIK(Y)- .
253 Moyienel, HOCTPOCHUS
’ BBIYMCIIUTENBHBIX MOJIENICH U
Moyieneil JaHHBIX B 00J1aCTH
npo¢hecCHOHATBHBIX HHTEPECOB
Crioco0eH perarts 3a1a4u IpuMeHsieT COBpeMEHHBIE
o Biageer 3HaHUSAMH M OIBITOM
npoecCHOHATEHOM HH(OOPMAIHOHHbIE HIPHMCHEHUS METOJI0B 1IH{POBOIE
OIIK(V)-4 AGATETLHOCTH € HOTIK(Y)- TEXHONOTHH 1 OIIK(Y)- ]“PI[)FI/ICHBI JUTSE OGecnequnﬂp
UCHOJIb30BaHHEM 4.1 nporpamMMHoe obecrieueHue 4.1B1
3aIIUTHI JIMYHBIX TaHHBIX IPU
CYILIECTBYIOMINX [P PEIICHIH 33149
. paboTe B TII00AIBHBIX CETAX
nH(OPMALOHHO- npodeccuoHaTbHOH




Kon

KOMIIETCHIINH

NHaMKaTOpPbI JOCTHKEHHS KOMIIeTeHIUii

CocTaBJsiioIue pe3yIbTaTOB 0CBOCHHS
(1eCKpHIITOPBI KOMIIETEH i)

HaumenoBanue
HaumenoBanue
KOMIIETEeHIMH Kon
MHIUKATOPA J0CTHKEHUS Kon HaumeHoBaHue
HHIUKATOpA
KOMMYHHKALMOHHbIX JIeSITeIbHOCTH

TEXHOJIOTUH U C Y4E€TOM

OCHOBHBIX TpeOGoBaHHil OIIK(Y)- C03/1aBaEMOM JOKYMEHTALH C
HHPOPMALIOHHOK 4.1¥1 MIOMOIIIBIO PA3JINYHbIX CPEICTB
6€30macHOCTH 3aUUTHI HHPOPMAIHH

YMeer obecrieunTh 3aIHTy

TEXHOJIOTHUAX

3HaeT ONacHOCTHU U YIpo3bl,
BO3HHKAIOIIUE B IIPOLECCE
OIIK(Y)- HCTIOJIb30BAaHUSI KOMIIBIOTEPHBIX
4.131 CPEZCTB U CPEJICTB CBA3U B
COBPEMEHHBIX MH()OPMALHOHHBIX

2. Mecto nucuumiinnel (MmoayJs) B crpykrype OOIT

JlucuumimHa OTHOCcHTCS K 0a3oBoil uwactu biioka 1 ydeOHOro mimaHa oOpa3oBaTenbHOU
MIPOrPaMMBI.

3. Ilianupyemble pe3yJabTaTbl 00y4eHHsl M0 AHCHHITHHE!

ITocne yCIeurHoro OCBOCHUA AJUCHUIIIIMHBL 6y,Z[YT C(i)OpMI/IpOBaHBI PE3yIbTAaThbl O6y‘IeHI/I${Z

IL1aHupyeMble pe3yJIbTaThl 00y deHHsl 0 AHCIHILIIHE’ Hnaukartop
Kon HaumenoBanue JIOCTHIKEHMSI
KOMITIETCHIINH
PO 1 | B pe3yriomame oceoenus Oucyuniunbvl CmyoeHm 00AlCeH 3HAMmMb: N.YK(Y)-1.1,
— omnpenenenue auQdepeHInanbHOr0 ypaBHEHHUS, OOIIEr0 W YacTHOTO 1}1/1(;]1;(18/3)/)1121
pEIICHNs, UX TEOMETPHYSCKUN CMBICT; VLOTIK(Y)-2.5
— O0mIyr0  TEOpWI0  JIMHEHHBIX  OJHOPOAHBIX W  HEOIHOPOIHBIX
muddepeHInaIbHbIX YpaBHEHHUI,
— CXeMbl pelleHHs] JUHEeHHbIX JuddepeHlnaIbHblX YpaBHEHHH C
MOCTOSIHHBIMU KO3 (punineHTamu;
— OIpeAeNIeHNe ACUMITOTHYECKOW YCTOMYMBOCTH M KJIACCU(UKAIIUIO TOYEK
MTOKOSI aBTOHOMHOMW CUCTEMBEI;
— THIIBI KPaeBhIX 33J1a4 U TPAaHUYHBIX YCIIOBUH;
— ompeaenenne 3amaun  [lltypma - JluyBuiuist myis  OOBIKHOBEHHOTO
Qg QepeHIMaIbHOr0 YpaBHEHUs.
P2 | B pesynbmame ocgoeHusi OUCyuniuHvl Cmyoenm 00IHCeH yMemb: gziggi;

KjaccupuuupoBath Au(QepeHnanbHble  YpaBHEHUS M MPUMEHSTh
HE00XOAUMBIE METO/IbI JUTSl PELLICHUs] THUX YPaBHEHUH;

pemiath JMHEHHble IudQepeHanbHble ypaBHEeHUs N-TO TOpsaKa U
CUCTEM JIMHEHHBIX YPaBHEHUH C TIOCTOSIHHBIMU KO3 PUIIUEHTaAMH;

— HaXOIUTh TOYKH ITOKOSI aBTOHOMHOM CHCTEMBI;
— pewars 3amauy Irypma-JInyBumist st JTMHEHHOTO OJHOPOIHOTO

YpaBHEHHUsI C TOCTOSTHHBIMU KO3 dUIIUEHTaMU;

1

I1.3.8. ®I'OC — «Opranuzamus caMOCTOATENBHO INIAHMPYET Pe3yIbTaTh 00y4IeHHS 110 JUCIUTUIHHAM (MOIYJISIM) U TIPAaKTHKaM,
KOTOpPBIE JOJDKHEI OBITH COOTHECEHBI C YCTAHOBJICHHBIMH B IIPOTpaMMe HHIWKATOPaMH JOCTIDKEHHUS KoMmeTeHnuiH. COBOKYITHOCTh
3aIUIAaHUPOBAHHBIX PE3YNITATOB 00YYEHHs 110 JUCHUIUTMHAM (MOAYJISIM) U MPAKTHKaM JIOJDKHA oOecrednBaTh popMHUpOBaHHE Y

BBIYCKHHKA BCEX KOMIETECHIUH, YyCTAaHOBJICHHBIX POrPaMMOil MarucTpatyps»
2 Pe3ynbTaThl 00yueHUs GoJiee IETATU3MPOBAHO MPEJICTABISIOT HHAUKATOPHI IOCTIKEHHS KOMIIETEHIH Kak (pOpMHUpyeMbIE 3HAHHS,
YMEHHUS ¥ ONBIT (HaBBIKH ), KOHKPETHBIE JEHCTBHS, BBIMOIHIEMbIC 00YYaIOIIMMCS, TOCIE YCIEIIHOTO OCBOCHHUS AUCLHUILTHHBI (C

HCTIONB30BaHNeM ykazaHHoro B O0meif xapakrepuctuke OOII npodceranmapra (-oB))




— HCIIOJIL30BaTh MaTeMaTHYECKHM amrmapar JJi1 OCBOCHHSA TCOPECTHYCCKHUX
OCHOB U NPAKTUYCCKOTI'O MCITOJIb30BAHUA (bI/IBI/I‘-IeCKI/IX MCTOJOB.

P 3 | B pesynvmame oc8oenus OUCYuniunbl Cnmyoenn 00JIHCeH 61a0emb: N.VK(Y)-1.3,

— MeroaamMu perieHus 1 epeHInaIbHBIX YpaBHEHUH MTEPBOTO MOPSIIKA; UYK(Y)-4.2

— METOJaMHU pelIeHHs JIMHEHHBIX au(ddEepeHIIMaIbHBIX ypaBHEHHHA N-TO
MOpsiIKa ¢ TIOCTOSIHHBIMU K03 (hUITMeHTaMU;

— HaBBIKAMU HCIOJB30BAHMS MAaTEMAaTHYECKOTO ammaparta JJs peleHHs
(bu3NYeCKuX 3a1au.

OneHoyHbIe MEPONPUSITHS TEKYIIETO KOHTPOJIS U MPOMEXKYTOUHOM aTTeCTalluu MPECTaBICHBI B
KaJICHJIapHOM PEUTHUHT-TUIAHE TUCUUTLTAHBIL.
4. CTpyKTYpa M cojiep:KaHue JMCHHIIHHbI

OcHosHble 810bl YueOHOU 0esimelbHOCIU

Pa3jenbl AMCHUNIMHBI DopMupyemMblii Buabl yueGHoii 1esTeabHOCTH® O6bem
pe3yJbTaT BpeMeHM, Y.
00yueHus no
JUCHHUIIIHHE
Paznen 1. P11, P/12, | Jlexmuu 8
JAu¢ppepenunaibHbie YypaBHEHHUS P13 [IpakTrueckue 3aHATHS 12
NepBOro MopsAKa JlaboparopHsble 3aHATHS
CamocTositenpHas paboTa 34
Paznen 2. PJ1, P12, | Jlekiuu 8
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Coz[epxcaHI/Ie pa3aciioB JUCHUIIIINHBI:

Pasznea 1. Inddepennuaibubie ypaBHeHHS EPBOro MOPsAKa

Omnpenenenre 0ObIKHOBEHHOro auddepenuunanbHoro ypaBHenus (OJY) u ero peumenus.
[Tpumepsbl 3amauy, NPUBOAALIMX K OOBIKHOBEHHBIM AH(QepeHnuanbHpM  ypaBHeHusM. OY
MEepPBOro TOPSAJKA, pa3pelieHHOe OTHOCUTENbHO IMpou3BoaHOoM. I[lonme HampaBnenuil. Merton
M30KJIMH JJI TIOCTPOEHUSI MHTETpaJIbHbIX KpuBBIX. 3agadya Komm. Ycnosue Jlummmna. Teopema
CYIIIECTBOBAHUS M E€AMHCTBEHHOCTH pemieHus 3amaun Komm (6e3 mok-a). OOmiee u yacTHOE
pelIeHusl, UX FeOMETPUYECKU CMbICI. MeToJ MOCiIe0BaTeIbHBIX MPUOIMKEHUH. YpaBHEHUs ¢
paznengiomumMucs nepeMeHHbIMU. OZHOPOJHBIE YpaBHEHUS M CBoOJsANIMecs K HUM. JIMHelHble
muddepeHranbHble ypaBHEHHUS MIEPBOTo Mopsaka. MeToa BapHalluu MPOU3BOJIBHOM MOCTOSIHHOM.
VYpaHenust bepuymnu u Puxkkatu. YpaBHeHHS B MOJHBIX AU(QepeHInanax, UHTETPUPYIOIIHA

3 O6mas Tpy10EMKOCTh KOHTAKTHON paboThl M BUIIBI KOHTAKTHOH PaGOTHI B COOTBETCTBHH yIeOHBIM MIAHOM




MHOXuUTENb. Ocoboe pemenne nuddepeHIuaIbHOT0 YpaBHEHUS TIEPBOTO MOpsiAKa. Y paBHEHHsI, HE
pa3pelIeHHbIe OTHOCHUTEIBHO IPOU3BOAHON. Meron BBeneHHs napamerpa. JucKkpuMUHaAHTHas
kpuBas. Ocoboe pemnieHue Kak orubaromas. YpaBHeHus Jlarpamxka u Kiepo. 3aBucumocTh
pPELIEHHI OT HAaYaJIbHBIX 3HAYEHUI U IapamMeTPOB.

TeMmbl JIeKIHM:

1. O6bikHoBenHbIe auddepeHnuanbHble ypaBHEHHS IIEPBOTO TOPSAAKA, pPa3pelleHHbIE OTHOCHTENHHO
npou3BoHOM. 3anaya Komm. Teopema cyliecTBOBaHUS U €IMHCTBEHHOCTH.

2. YpaBHEHHS ¢ pa3CISIONMMUCS TEPEMEHHBIMH. OTHOPOHBIC yPABHEHHUS U CBOAIIMECS K HUM.

3. Jluneitnpie nuddepeHmanbEble YpaBHEH S IEPBOTO TOPAIKA.

4. JludpdepenuuanbHble ypaBHEHHS MEPBOTO TOPAIKA, HE Pa3pellcHHbIE OTHOCHTEIBHO MPOM3BOIHON. MeTon
BBEJICHUA IIapameTpa.

TeMbl NpaKTUYECKUX 3aHATHIA:
1. Jludbdepenmmansaple ypaBHEHUS ¢ pasAeSIOMUMUCS MepeMEHHBIMA. OXHOPOIHbIE YPABHEHHSL.

2. Jluneiinple muddepeHIMaTbHbe ypaBHEHHs TepBoro mopsaka (meton Jlarpamika, MeTon BepHymiu).
VYpasuenue bepHyinu u Pukkaru.

3. VYpasHeHue B noJHBIX Audepenimanax. UHTerpupyomui MHOKUTEb.
4. Meron uzoxaun. Cocrapienue TupdepeHManbHbIX ypaBHEHUH ceMecTBa KPUBBIX.

YpaBHEHHsI, HE pa3pellieHHbIC OTHOCHTEIBHO NPOU3BOAHON. MeTon BBenmeHus mnapamerpa. OcoObie
pemenus OAY. Ypasuenus Jlarpamxka u Knepo.

6. KonrponsHas pabora no Teme “JuddepeHnnanpupie ypaBHeHus 1-ro mopsaka”.

Paznea 2. lu¢ddepennuanbHble ypaBHeHHUs BHICHIMX MOPSIAKOB

OObIkHOBeHHBIEC AH(epeHInaNbHbIe YPABHEHHUS BBICIINX MOPSIIKOB. OCHOBHBIE TOHATHS U
onpeaenenus. 3anada Komm. Tumnbl ypaBHEHUH, TOIMYCKAIOIKUX MOHMKEHUE NOpsAKaA. JInHelHbIe
muddepeHraibHbIe YpaBHEHHS BBICIINX MTOPSIKOB U CBOWCTBA MX penieHui. JInHelHo 3aBHUCHMBIE
U He3aBUCHMbIe cucTeMbl pyHKuM. Onpenenurens BpoHckoro u ero cBoiictsa. @yHaaMeHTaIbHAsA
cucTeMa pelIeHUH JIMHEHHOTro 0HOpOIHOTO ypaBHEeHUs. CTPyKTypa OOLIEro peueHus JUHEHHOro
OJIHOPOJTHOTO M HEOJHOPOJHOTO YpaBHEHHs. MeToa BapHalMM IPOU3BOJIBHBIX ITOCTOSHHBIX.
@®opmyna  Octporpanckoro-Jlmysuwmnsa.  Jlunelinele  nuddepeHumanbHble  ypaBHEHUS ¢
ITOCTOSTHHBIMU koap¢unmenTaMu. Meroa HeompeneNeHHbIX Kod((dUIIMEeHTOB. YpaBHEHU,
NPUBOASIIMECS K YpPaBHEHUSM C MOCTOSHHbIMH Ko3(dduuumenramu. HaxoxneHnue pemeHui
i depeHIMaIbHBIX ypaBHEHU B BUJAE CTENEHHBIX psoB. MeTonq Majioro mnapamerpa.
Haxoxnenue nepuoanyeckux pemeHui nudgdepeHnuanbHblx ypaBHeHHH. [locTaHOBKa KpaeBbIX
3a1a4 ¥ ux ¢usznyeckoe conepkanue. Heonnopoanas kpaesas 3anavya. Oynkuusa ['puna xpaeBoit
3ajauu. 3a/1a4 Ha COOCTBEHHBIE 3HAUCHMUS.

TeMbl JeKI N

1. Jluddepenimansuble ypaBHEHHs BHICIINX MOPSAIKOB. Y paBHEHHUS, JOMYCKAIONINE MOHIKEHNE MOPSIKA.
2. Jluneitnple udhepeHImanbHble YpaBHEHHS BBICIINX MOPAIKOB H UX CBOKHCTBA.

3. Jluneitnbie nuddepeHmanbHble YpaBHEHHS BBICIINX HOPSIKOB C OCTOSHHBIMA KO3(QHUIHEHTAMH.

4

Haxoxnenne pemenuii auddepeHuInanbHbpIX ypaBHEHUH B BHE CTENEHHBIX psAnoB. Kpaeswle 3amaun s
0OBIKHOBEHHBIX U] depeHInaNbHbIX YpaBHEHUH.

Tembl IPaKTHYECKUX 3aHATHI:
HuddepennnanpHpie ypaBHEHHUS BBICIINX MTOPSAIKOB, JOMYCKAIOIINE TOHIDKEHUE MTOPSAAKA.

2. Jluneitnple guddepeHnuaTbHble ypaBHEHHS BBICHIMX TOPAAKOB. DyHJaMeHTabHas CHCTEMa pelleHHIA.
®opmyna Octporpaackoro-JInyBuiis.

3. JluneiiHple HeomHOpOAHBIE mUdQEpeHINATbHEIE YpaBHEHHS BBICIIMX MOPAAKOB. MeTon BapHamum
MIPOU3BOJIBHBIX MTOCTOSTHHBIX.

4. Jluneitapie omHOpOIHBIE AU(dEPEHIHATLHEIE YPABHEHHS ¢ TOCTOSHHBIMU Kod(durmentamu. JInaeiHbIe



HEOZHOPOAHBIE MUddepeHratbHbIe YPAaBHEHUS CO CIIEHAIbHON IPaBoil 4acThio. MeTo HEOoNpeIe/ICHHBIX
K03(h(pULHECHTOB.
Kpaesrie 3anaun. @ynxmus ['puna. 3agaga Ha COOCTBEHHBIE 3HAUCHHS.

o

Kontpomnsnas pabora mo teme “nddepeHnnansapie ypaBHEHNS BBICIIAX TOPSIKOB” .

Pa3nen 3. Cucrembl quddepeHIHATbHBIX YPABHEHH T

Hopmanbubie cuctembl nuddepeHnuanbHbix  ypaBHeHH. BektopHas ¢opma 3amucu
cuctembl. 3agada Komm. CBeneHue cuctemMsl K OJHOMY YpaBHEHMIO Hopsaka N. Pemenue cucrem
METOJOM HCKIOYeHUsl. ABTOHOMHBbIE cucTeMbl. da3zoBoe mnpocTpaHcTBO. ['eomerpuueckas u
MexaHuueckas uHTepnperanus. Ilepble uHTErpasibl HopMaIbHOM cucTemsl. [loHMKeHne nopsaka
CUCTEMBI IIPU MOMOUIH MEPBBIX MHTErpanoB. JIuneitHsle cuctemMsl AuddepeHnnanbHbIX ypaBHEHUN
U cBoicTBa uX pemeHuil. Onpenenutens BpoHckoro u ero cpoiictBa. @yHaaMeHTanbHas CUCTEMA
pelieHuil JTMHEHHOW OaHOpOAHOW cucTteMbl. DyHmaMmeHTanbHas Matpuna. CTpykTypa oOIIero
pelIeHNs JIMHEMHOM OJHOPOJAHOM M HEOJHOPOJHOW cucTeM. MeToJ BapualMu IMPOU3BOJIBHBIX
MOCTOSIHHBIX. JIMHEitHbIe cucTeMbl ¢ MOCTOSHHBIMU Koddduumentamu. [loctpoeHne marpuiianta
JUI JIMHEWHBIX OJHOPOJHBIX CHUCTEM C IOCTOSHHBIMM KOX(p(UIMEHTaMH C HCHOJb30BaHUEM
XKOpAAHOBOH (HOpMBbI MaTpUllbl KOAPIUIMEHTOB cucTeMbl. JIuHEiiHbIe HEOJAHOPOIHBIE CHUCTEMBI.
Metox  HeompeneneHHBIX  KodpduuueHToB. JIMHEHHBIE CHCTEMBI C€  NEPUOTUYCCKUMHU
kod(urmeHTamu.

TeMBI JeKIMii:
1. Cucremsl nuddepeHunanbHbIX ypaBHEHUH, METObI HHTErPUPOBAHHS.
2. CucTembl THHEHHBIX Tu((EpPEHIHATLHEIX yPaBHEHHIA,

Ha3Banus jadbopaTopHbIX padoT:

1. Tpocreiiimme MeTobI MHTErPUPOBaHUS cUCTeM UM EPEHIMATLHBIX YPaBHEHHIA.

2. JluneitHple cucTeMbl AU depeHIHaNTbHBIX ypaBHeHH . DyHIaMeHTaTbHAS MATPUIIA.

3. UurerpupoBaHHe CHCTEM JHMHEHHBIX auddepeHInaTbHbIX ypaBHEHHH. MeTo/ BapHaluu TPOU3BOJIBHBIX
MMOCTOSTHHBIX (MeTo Jlarpanxka).

4. VurerpupoBaHHe cHCTEM JIMHEHHBIX Ju(QepeHINaTbHBIX ypaBHEHHH. MeTo HeompeeeHHbIX
KOX(QHUIIUECHTOB.

5. UurerpupoBaHHe OJHOPOIAHBIX CHCTEM IHMHEHHBIX AU(p(EpPEHIMANbLHBIX YPaBHEHHI C MOCTOSHHBIMU

ko3 punrenramu. Meton Ditnepa.

JluHelHbIE cUCTEMBI C IEPHOINYECKIMU K03 uimeHTamMu.

Ipumenenue npeodbpazoBanus Jlammaca K pEIICHUIO TUHEHHBIX TU(PPEepEHINATbHBIX YPABHCHUH U CUCTEM.

e

Kontpomnsnas pabora no teme “Cucrems! 1uddepeHraIbHbIX ypaBHeHNH .

Pa3nes 4. DjieMeHTHI TEOPUH YCTOMYHUBOCTH

Onpenenenus MOHATUS yCTONYUBOCTH 1O JIAMyHOBY pelieHus: cucteMbl AU(depeHInaIbHbIX
YPaBHEHU. ACHMIITOTHYECKAsl YCTOWUMBOCTb. ABTOHOMHBIE CHCTEMBI U MX OCHOBHBIE CBOICTBA.
Toukn mokos (MONOXKEHHs paBHOBECHs) aBTOHOMHOW cucTeMbl. KauecTBeHHOE MOBeleHUE Ha
($a30BOM TUIOCKOCTH TPAGKTOPUN aBTOHOMHOW CHCTEMBI B OKPECTHOCTH TOYEK IOKOS.
Y CTONYMBOCTh JTMHEHHOM CUCTEMBI C IMOCTOSTHHOM MaTpuleld. DKCIIOHEHIINAIbHas YCTOMYMBOCTD.
JlocTato4yHble YCJIOBHMS AaCUMITOTHUYECKOM YCTOMYMBOCTH [UIi aBTOHOMHOW cucTeMbl. DyHKIMHU
JIsnynoBa. Teopewmbl JIamyHoBa 00 YCTOWYMBOCTH M aCHMIITOTMYECKON yCTOHYMBOCTH. TeopeMsl
UYeracea u JlanmyHoBa o HeycroWuuBocTd. McecnenoBaHue Ha yCTOMYHMBOCTBH 10  IIEPBOMY
npubmokenuto.  Kpurepuit  Paycca-I'ypBuna. T'eomerpuueckuii  KpuTepuid  yCTOMYMBOCTH.
[IpenenpHble LMKJIBI aBTOHOMHBIX CHCTEM Ha IJIOCKOCTH. KpuTepum OTCYTCTBUS INpPEAEIBHBIX
LIMKJIOB aBTOHOMHBIX CHUCTEM Ha IuIockocTh. Teopema Ilyankape-beHIHMKCOHA O CyIIECTBOBAHHH



npeaenbHoro nukia. Kputepuit Ilyankape ycTOWYMBOCTH TpeneabHOTO IWKIA. budypkamms
Xomnda.

TeMmbl JIeKIHH:

1
2

. YCTOHYMBOCTh aBTOHOMHBIX cucTeM. IIpocTeiiiine THIIBI TOYEK MOKOS.
. Meron ¢ynxmwmii JIsmyroBa. Y CTOHYNBOCTE 1O TIEPBOMY IIPHOIMKESHHUIO.

Ha3Banus j1adbopaTopHbIX padoT:

1.
2.

oo

VYcroituuBocth 1o JIAmyHOBYy. AcUMNTOTHYECKass YCTOWYMBOCTh. MccienoBaHue YCTOMUMBOCTH PEIICHUS
i hepeHInanTbHOTO ypaBHEHHS U CHCTeMBI T (epeHINaTBbHBIX YPaBHEHUH IO ONPEICIICHHIO.
HccrnenoBanre yCTOHYMBOCTH JHHEHHBIX CHCTEM C TOCTOSHHBIMH Ko3(ddummentamu. Knaccupukarms
TOYEK IOKOS OJHOPOJHOW JIMHEHHOHM CHCTEMBI C TMOCTOSHHBIMH Kod(h¢uuneHntamu. Da3oBblil MOPTpET
CHUCTEMBI B OKPECTHOCTH TOYEK ITOKOSI.

HccnenoBanne Ha yCTOWYMBOCTH pEIICHUS CUCTEMBl AU (GEPEHIUATIBHBIX YPaBHEHUH C MOMOUIBIO
¢ysakunit JIsnyHosa.

HccrenoBanre Ha  yCTOWYMBOCTH MO  mepBoMy npubmmkeHuro. Kputepuit  Paycca-I'ypsuia.
I'eomerpuueckuii KpUTEpUd yCTONUYUBOCTH.

[IpenenbHble HUKIIBI ABTOHOMHBIX CUCTEM Ha IIOCKOCTH.

HccrnenoBanue TMHAMUYECKHX CUCTEM B DKOHOMMYECKHX 3ajadax (MoJAedb AMHAMUKH MOIyJISAINH, MOAETb
BBIPAaBHUBAHMUS II€H).

Paznen 5. Umciaennole wmeroabl pemenus 3agayn  Komm 11 00bIKHOBEHHBIX
Au(ppepeHuInaTbHBIX YPABHEHUH

Pemenune 3amaun Komm ¢ momomsio hopmynsl Teiinopa. Meroasl Pynre-Kyrra. Meronsr ¢
KOHTPOJIEM IOrpemHOCTH Ha mare. KoHedHo-pa3HOCTHbIE MeTOAbl. OleHKa IOrpelHOCTH
KOHEYHO-PAa3HOCTHBIX MeTOJ0B. OCOOEHHOCTH HHTETPUPOBAHHS CHCTEM IH(QepeHIIHaTbHBIX
ypaBHEeHMH. MeToAbl YMCIEHHOTO0 HMHTErpUpoBaHUs UG EepeHMaIbHbIX YPaBHEHUIl BTOPOro
MOPSAKA.

Ha3panus 1a6opaTropHbIX padoT:

1
2

. Uucnennoe pemenne 3anaun Komm meromom Pyrre-KyTTel geTBepTOro mopsuka.
. Yucnennoe pemenue 3agaun Komu meronom Anamca.

5. Opranusanusi cCaMOCTOATEIbLHONH PadoThI CTY/ICHTOB

CamocrosiTenbHast paboTa CTyI€HTOB MPU U3YyYEHUH JUCLUILIMHBI (MOIYJIs) IPeaycMOTpeHa
B CJIEAYIOUIMX BUAAX U pOopMax:

Pabota ¢ nEKIMOHHBIM MaTepUallOM, IOMCK M 0030p JHUTEpaTyphl U 3JIEKTPOHHBIX
HMCTOYHUKOB WH(OpMAIUU TT0 MHIUBUIYAIBHO 3aJaHHOM MpobiieMe Kypca;

W3ydeHne TeM, BBIHECEHHBIX Ha CAMOCTOSITENIbHYIO TPOPaboTKY;

[Touck, aHanu3, CTPYKTYpUPOBAaHUE U NPE3EHTAIM HHPOPMAIIHH;

BeimonHenne goMamHUX — 33/aHuil, pacyeTHo-rpadUuecKux paboT U JIOMALIHHUX
KOHTPOJBbHBIX padoT;

[TonroroBka k 1a00pPaTOpPHBIM paboTaM, K IPAKTHUECKUM U CEMUHAPCKUM 3aHITHIM,
[TonroroBka K OIEHUBAIOUIIM MEPOTIPUATHUSIM.

6. YueOHO-MeTOIMUYeCKOEe M HH(POPMALIMOHHOE 00ecnedeHne TUCIUTITUHBI

6.1. YueOHO-MeTOANYECKOe 00ecIedeHue

OcHoBHas JuTepaTypa




. Tpenorun, B. A. O6sikHOBeHHBIE nU(depeHITnaIbHbIC YpaBHEHUS ;| yueOHUK / B. A.
Tpenorun. — Mocksa : DUSMATIIUT, 2009. — 312 ¢. — ISBN 978-5-9221-1063-1. —
Tekcr : anexTpoHHbIi // JlaHb : 2eKTpOHHO-O0MOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/2341 (nara obparenus: 07.03.2020). — Pexxum pocrymna: ajis
aBTOPU3. II0JIb30BATEIICH.

. Aradonos, C. A. MaTtemaTrka B TEXHHUYE€CKOM YHUBEpCUTETE : yueOHUK : B 21 Bhimyck / C.
A. Aragonos, A. JI. I'epman, T. B. MyparoBa. — 5-¢ u3n., crep. — Mocksa : MI'TY um.
H.D. baymana, 2007 — Beinyck 8 : JIuddepennuansubie ypaBuenuss — 2011, — 347 ¢. —
ISBN 978-5-7038-2484-2. — TekcT : 211eKTpOHHBIH // JIaHb : 351eKTpOHHO-01OInOoTeYHAs
cucrema. — URL: https://e.lanbook.com/book/106546 (mara obparenus: 07.03.2020). —
Pexxum noctyna: asis aBTOpU3. MOJIB30BATENCH.

. XKabko, A. I1. luddepenunanbubsie ypaBHEHUS U YCTOHUMBOCTD : yueOHUK / A. I1. XKabko,
E. JI. Kotuna, O. H. UmxoBa. — Cankr-IletepOypr : Jlans, 2015. — 320 c. — ISBN 978-5-
8114-1759-9. — TekcT : aneKTpoHHBIH // JIaHb : 3IeKTpOHHO-OMONINOTEeYHAs CUCTEMA. —
URL.: https://e.lanbook.com/book/60651 (mata oopamenus: 06.03.2020). — Pexum gocTyma:
JUISL aBTOPU3. M0JIb30BATENCH.

. Pomanxo, B. K. Kypc muddepernmansHbix ypaBHEHUH 1 BAPUAITMOHHOTO HCUUCIICHUS :
yuebHoe nocobue / B. K. Pomanko. — 4-e u3n. (31.). — Mocksa : Jlabopatopus 3HaHUIH,
2015. — 347 c. — ISBN 978-5-9963-3013-3. — TekcT : 37eKTpoHHbIi // JIaHb :
AIEKTPOHHO-0MOmMoTeyHas cuctema. — URL: https://e.lanbook.com/book/70785 (nata
oopamenus: 07.03.2020). — Pexwum gocTyma: i aBTOPHU3. OJIH30BATEICH.

. BrIciiasg MaTemaTHKa 11 TEXHUYECKUX YHUBEPCUTETOB. Y4yeOHoe nocodue. B 5 wactax. Y.
5: Iuddepennmanbusie ypaBaenus: / B. H. 3amopoxnsriii, B. @. 3ansmex, A. 1O.
Tpudonos, A. B. lllanoBanos; HanmonaneHelit uccnenoBarenbckuii ToMckuit
nonutexanueckuit yauepeuret (TITY), ®uszuko-rexaudeckuii uactutyt (OTH), Kadbenpa
BbICILIEH MaTeMaTUKU U MatemaTruueckoi ¢puzuku (BMM®) . — Towmck : U3a-Bo TIIY,
2014. - URL: http://www.lib.tpu.ru/fulltext2/m/2015/m135.pdf (naTa oOparmeHus:
06.03.2020). — Pexum moctyna: u3 koprnoparuHoit cetu TITY. - TeKCT : 371eKTPOHHBIA.

JlonmoJTHUTeIbHAS JIUTepaTypa

. Tuxonos, A. H. luddepenunansusie ypaBHenus: yueonuk / A. H. Tuxonos, A. b.
BacunweBa, A. I'. CeemnnkoB. — Mocksa: DU3MATIINT, 2002. — 256 ¢. — ISBN 978-
5-9221-0277-3. — TekcT: 21eKTpOHHBIH // JIaHb: 1IeKTPOHHO-OMOIMOTEUHas cCUCTEMA. —
URL.: https://e.lanbook.com/book/48171 (nata oopamienus: 24.03.2020). — Pesxum goctymna:
JUIsL aBTOPHU3. TOJIb30BATEIEH.

. 3aiiues, B. ®. CipaBoYHUK IO OOBIKHOBEHHBIM A (depeHIInaTIbHbIM YPABHEHUSM :
cupaBoyHuk / B. ®. 3aiiues, A. /1. [lonsaun. — Mocksa: ®DU3MATIIUT, 2001. — 576 c.
— ISBN 5-9221-0102-1. — TexkcT: 3aeKTpOHHBIH // JIaHb: 37IeKTPOHHO-O0MOIHOTeYHAs
cucrema. — URL: https://e.lanbook.com/book/2368 (nata obparenus: 12.03.2020). —
Pesxxum nocTyna: Uit aBTOPHU3. TTOJIb30BaTENEH.

Gununmnos, Anekceit ®enoposud. COOpHUK 33134 110 AU depeHIInaTbHbIM ypaBHEHUSIM /
A. ©. Owmnmnos. — Mocksa; MxeBck: PerynsapHas n xaotnueckas 1uHamuka, 2003. —
176 c.: un. — TeKcT : HENOCPEACTBEHHBIN.
http://catalog.lib.tpu.ru/catalogue/advanced/document/RU%5CTPU%5Cbook%5C263005

. Kpacnos, Muxaun JleontbeBud. COOpHUK 3a/1a4 110 OOBIKHOBEHHBIM U (D (pepeHInaIbHbIM
ypaBHeHusM: yueOHoe ocooue / M. JI. Kpacuos, A. . Kucenes, I'. 1. Makapenko. — 3-¢
u31., mepepad. u gon. — Mocksa: Beicmas mkona, 1978. — 287 c.: win. — TekcrT:
HEINOCPEACTBEHHBIN.
http://catalog.lib.tpu.ru/catalogue/advanced/document/RU%5CTPU%5Cbook%5C37361

. Jnddepennnanbrpie 1 MHTErpalibHbIE YPABHEHUS, BAPHALIMOHHOE UCYHUCIICHUE B IPUMeEpax
1 3amayax: yueoHoe nmocooue / A. b. Bacunnesa, I'. H. Mensenes, H. A. Tuxonos, T. A.
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http://www.lib.tpu.ru/fulltext2/m/2015/m135.pdf
https://e.lanbook.com/book/48171
https://e.lanbook.com/book/2368
http://catalog.lib.tpu.ru/catalogue/advanced/document/RU%5CTPU%5Cbook%5C263005
http://catalog.lib.tpu.ru/catalogue/advanced/document/RU%5CTPU%5Cbook%5C37361

VYpasrunpauna. — 2-e uzn. — Mocksa: DU3MATIINUT, 2005. — 432 ¢. — ISBN 5-9221-
0628-7. — Tekcrt: anexkTpoHHbIH // Jlanb: anekTponHO-0MOMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/59405 (mata oopamenus: 07.03.2020). — Pexum gocTyma: 1ist
aBTOPU3. II0JIb30BATEIICH.

6.2. UudopmaliuoHHOE M POrpaMMHoe olecrevyeHne
Internet-pecypcer (B T.4. B cpene LMS MOODLE u np. oGpa3oBarenbHbie 1 OUOIMOTEUHBIE
pecypcenl):
1. http://www.lib.mexmat.ru - Dnekrponnas oundaroreka MM® MI'Y;
2. http://www.mathnet.ru - O0repocCHiiCKHiF MaTeMaTUICCKHIA TIOPTAIT;
3. http://www.benran.ru - Bubnmoreka 1o ecrecTBeHHbIM Haykam PAH.

7. OcoOble TpeOOBAHNUS K MATEPHAIbHO-TEXHUYECKOMY 00eCTeYeHU 0 M CIIATIINHbI

Ne HanmeHoBaHue cnenMaaIbHbIX HaumenoBanue o0opyroBanusi
NoM el eHHi

1. | AyzuTopus Iis NpOBEIEHUSL KommnexT o0opynoBanust 1uis NpOBEACHUS JIGKLMOHHBIX U
y4eOHBIX 3aHATUH BCEX TUIIOB, MIPaKTUYECKUX 3aHATUN IO OCHOBHBIM pa3jenaM MaTeMaTuku
KYPCOBOT'O IIPOEKTUPOBAHMSI, (Marematuka 1, Marematuka 2, Matemaruka 3, Matematuka
KOHCYJIBTALIMM, TEKYIIErO 4.3, Inddhepennnanpapie ypaBHeHUs, Teopus BEpOSATHOCTEH,
KOHTPOJISL U IPOMEKYTOUHOU Maremarnyeckas CTaTUCTHKA, Alredpa ¥ TeOMETpHs,
arrecranuu OyHKIMOHATIBHBIN aHAU3 U JIP.), KyPCOB BApUATUBHOM 4acTh
634028, Tomckast 001IacTh, T. (CtpaxoBanue U aKTyapHbIe pacueThbl, YHCIEHHbIE METO/IbI,
Tomck, JIeHnHa NpOCHEKT, A. 2, | MHOroMepHble CTATUCTUYECKUE METObI, Teopus ciaydalHbIX
yueOHbIi Kopiryc 10, aymuTopust | MpOIECCOB U Jp.):

418 — Kowmmnekt yaeOHo# Mebenn Ha 50 mocamouHbIX MecT;
— Kowmnerotep - 1 mrt.;
— Ilpoektop - 1 wir.

2. | Ayauropus Ass npoBeACHUS KommnexT obopynoBaHus 1uist NpOBEACHHS JIEKIIMOHHBIX U
yueOHBIX 3aHATHI BCEX THIIOB, MIPAKTHYECKUX 3aHATHH IO OCHOBHBIM pa3zienaM MaTeMaTHKH
KYPCOBOTO MPOEKTUPOBAHUSI, (Marematuka 1, Marematuka 2, Matemaruka 3, Matematnka
KOHCYJIBTALIMH, TEKYLIETO 4.3, Nuddepennpanbapie ypaBHEHUs, TeopHs BEPOSITHOCTEH,
KOHTPOJI ¥ IPOMEKYTOYHOU MaremaTHyeckas CTaTUCTHKA, AJredpa u reoMeTpus,
aTTecTalluu DyHKIMOHATBHBII aHAITU3 U [Ip.), KypCOB BAPUATUBHOU YaCTH
634028, Tomckast 0671aCTb, T. (CrpaxoBanue u akTyapHbIe pacueThl, YuCIeHHbIC METO/IbI,
Tomck, JlennHa npocrekT, A. 2, | MHOroMepHbIe CTaTUCTHYECKUE METO/bI, Teopus ciydailHbIX
yaeOHbIN Koprryc 10, IIPOLIECCOB U JP.):
aynuropus 421 — Jlocka ayauTopHas HacTE€HHas - 2 IIT.;

—  Kowmmnekr yueOHo# Mebenu Ha 80 mocagouHbIX MECT;

— Kowmnsrotep - 1 wt.;

— IIpoextop - 1 wr;

— Acrobat Reader DC and Runtime Software
Distribution Agreement;

— Visual C++ Redistributable Package;

— Mozilla Public License 2.0;

— K-Lite Codec Pack;

— GNU Lesser General Public License 3;

— GNU Affero General Public License 3;

— Far Manager,;

— Chrome;

— Berkeley Software Distribution License 2-Clause.

3. | Ayauropus 1uis MpoBeIeHUS KomrmuexT 06opymoBaHus 111 MPOBEIEHUS JIEKIIMOHHBIX U
yueOHBIX 3aHATHI BCEX THIIOB, MIPaKTHUYECKUX 3aHATUN IO OCHOBHBIM pa3jienaM MaTeMaTuku
KYPCOBOT'O IIPOEKTUPOBAHYS, (Marematuka 1, Maremaruka 2, MatemaTuka 3, Maremaruka
KOHCYJIBTALIMM, TEKYLIETO 4.3, Inddepennnanpupie ypaBHeHus, Teopus BeposTHOCTEM,



https://e.lanbook.com/book/59405
http://www.lib.mexmat.ru/
http://www.mathnet.ru/
http://www.benran.ru/

KOHTPOJIS ¥ IPOMEXKYTOUHON MareMaTuueckas CTaTHCTHKA, AnreOpa U reOMeTpHs,

aTTecTalun DyYHKUMOHAIBHBIM aHAIU3 U JIP.), KyPCOB BAPUATHBHOM 4acTH
634028, Tomckast 061acTh, T. (CtpaxoBaHue U akTyapHble pacyeThbl, YUCIEHHBIC METO/IBI,
Tomck, JIeHuHa IPOCHEKT, A. 2, | MHOroMepHble CTaTHCTHYECKHE METO/bI, TeopHst ClIy4alHbIX
yueOHbIH Kopryc 10, MPOLIECCOB U JP.):

ayauropus 422 — Jlocka ayaMTopHas HaCTeHHas - 1 mT.;

—  Kowmmiekt yueGHO# Mebenu Ha 72 mOCaloYHbIX MECT,
— KommeroTep - 1 rt.;
— IIpoekrop - 1 wrT.

Pabouas mporpaMma cocraBieHa Ha ocHoBe OOIeil XapaKTepHCTHKH 0Opa3oBaTebHOM
nporpaMmbl 1o Harpasienuio 01.03.02 Ilpukiangsas MaTemMaTnka M uHpopmaruka (mpuema 2020
r., ouHas popMa 00yUeHHs).

Pazpabotunk(u):

JIOIDKHOCTH Tloanuce [)5(0]

JOLEHT il Msirkuii AH.

IIporpamma o06peHa Ha 3ace/laHuK OTHENEHHs DKCIepUMEHTaNbHOM ¢usnku (mpoTokos Ne 3 ot
«31» aBrycra 2020 1.).

3asenyrommuit kadeapoii - pykoBoaurens oraeneHns OO0 /
Ha rpaBax Kadenpsl, 1.1.H, mpodeccop D (= {JmAep AM./




ITpunoxxenue 1

JlneT u3MeHeHnii padoyeii MpOrpaMMsbl JMCHUILUIHHBI:

Y4€OHBIN TOJT | JUCITUTUTMHBD)

YueoHblii rox CopepixaHue /u3MeHeHHe OO0cy:x1eHo Ha
3aceganuu OtaejeHus
JKCIePUMEHTATbHOM
¢u3uku (MpoToK0.IT)
2021/2022 N3meneno copepkanue 1. 1. «Llenu ocBoeHus npoTokos Ne 6

oT «31» aBrycra
2021 r.

BBecTu usmenenus ¢ 2021/2022 yye6Horo roga

N3menenue B Paboueit nporpamme nucuuruinsbl «/uddepennmanbapie ypaBHEHHS» O

Hanpasienuio 01.03.02 «[Ipuknagnas MaTematuka W WHGPOPMATHUKAY,

((HpI/IKJ'IaI[HaH MaT€MaTHUKa B HHXXCHCPHUN)).

cricuuajin3anu

Buecmu 6 mabnuyy 1 6 n. 1. «llenu oceoenus oucyuniuusvly cieoyroujue usMeHeHus u

UBNOAHCUMD 8 CTledYIowell pedaKyuu.

Tabmuna 1
MHauKaTOPBI AOCTHIKEHHSI CocTaBJisiionie pe3yJibTaToB 0CBOCHHUS
Ko KOMIIeTeHIMii €CKPUNTOPbI KOMIIETEH LU
& HaumenoBanue s (zeckp P LU
KOMIIeTe Kon HaumeHoBaHue
KOMIIETeHIH
HUHH HHIHKATO HMHIMKATOPa Kog HaumenoBanue
pa JXOCTHKEHHUSI
Brageer MaTeMaTHUECKUM amnapaToM
KOMIUIEKCHOTO M OIIEPAI[IOHHOTO
[Ipumenser HCUHCIeHHUs, MU PepeHINaTbHBIMA
MaTeMaTHYeCKUH OTIK(Y)- YPaBHEHUSIMHU U pSIIaMU JUIS
anmnapar 11B3 NIPOBE/ICHUS TEOPETUUECKOTO
HCCIIeI0BAHUS ' HCCIIEI0OBAHNs U MOJEIUPOBAHUS
byHKUMi, (U3MYECKUX U XMMHYECKUX MPOLIECCOB
THEHHO anreOpel, U SIBJICHUH, a TaKKe, sl pelIeHus
muddepeHnraIbHOT npodeccnoHaIbHBIX 3a4a4
N.OIIK(Y | o u uHTErpaszHOTO YmMeer pemath 0OBIKHOBEHHEBIE
)-1.1 WCUHUCIICHHUS, PS/IOB, muddepeHaIbHbIe YpaBHEHHS U UX
CriocoGen muddepentmansusl | OINK(Y)- | cucreMsl, MpUMEHSTH anmapaT
DHMCHSTS X ypaBHEHHUil, 1.1V3 TrapMOHHYECKOT0 U KOMIUIEKCHOTO
P Teopuu QyHKIUI aHaJIM3a MY PEIICHUH CTaHIapTHBIX
(dbyHIaMEHTAIBH
KOMIIJIEKCHOTO 3aj1a4
bI€ 3HAHNS,
MIEPEMEHHOTO B 3HaeT OCHOBHBIE OIIPE/ICNICHUS 1
MOJTy4eHHBIE B HHKCHEDHOM b
TOHSATHUS Teopun AnddepeHImanbHbIX
obmacr HEHTCHB:OCTH OIIK(Y)- i paon b o
aBHEHHH, PAIOB KIUH
OIIK(Y | mMaremaTtnyeckux 1.133 yp » PAZIOB, DYHKIL
KOMIUIEKCHOTO TIEPEMEHHOTO H
)-1 u (Wm)
OIEPALIOHHOT0 HCUUCIICHUS
€CTECTBEHHBIX
HayK, 1 Brageer MaTeMaTHUECKHUM ammapaToM
HCTIONB30BATh UX JUIS IPOBEAEHHS TEOPETHIECKOTO
B OIIK(Y)- | uccnemoBaHUs U MOACITUPOBAHUS
npodeccHoHaNbH 1.2B1 €CTECTBEHHO-Hay4YHbIX IIPOLECCOB U
OH JIeATENbHOCTH SIBIICHUH, a TaKKe, ISl pEIICHUS
Hcnonszyer
. npodecCHOHANBHBIX 3a1a4
(hyHIaMeHTaIBHBIH
WL.OTIK(Y MaTeMaTHIEeCKIH YMeer pemats 0OBIKHOBCHHBIE
) 12 anmapar Juis muddepeHaIbHbIe YpaBHEHHS,
' MOCTPOCHUS OIIK(Y)- | mpuMeHATH anmapatr MaTeMaTHIecKOro
BBIYHCIIUTEIbHBIX 1.2V1 aHasu3a JAeUCTBUTENLHOTO EPEMEHHOI0
cXeM Y KOMILJIEKCHOTO aHaJIM3a PU peIleHUU
CTaHIAPTHBIX 32124
3HaeT OCHOBHBIE OIPEAETICHUS U
OIIK(Y)- | HOHATHS TEOPHH MAaTEMAaTHIECKOTO
1.231 aHaM3a, Teopruu QyHKIUI
KOMIUICKCHOTO TIEPEMEHHOT0 H




I/IHHI/IKaTOPLl JAOCTHIKCHHU ST

CocraBJjsiiomue pe3ysibTaTOB OCBOCHUSA

Kon KOMIIeTeHIH I (1eCKpPHNITOPBI KOMIIETEHU)
HanmenoBanue
KoMIIeTe Kox HaumeHoBaHue
KOMITIETEHIINH
HIMA MHIUKATO MHAUKATOpA Kox HaumeHoBaHnue
pa JOCTHIKCHU A
OTEepaIlMOHHOIO UCUHCIICHUS
OTIK(Y) 3HaeT OCHOBHBIC OIPEICTICHUS, TOHATHS
2 1B1 W METOJIbl TCOPUH BEPOSITHOCTH U
’ MaTEeMaTUYEeCKOH CTaTHCTUKU
IIpumenser
MaTeMaTH4YeCKUI OHK(y) VYMeer ucronbp30BaTh BEPOATHOCTHBIE U
anmapaTt Teopun 21V1 CTaTUCTUYECKHE METOJIBI sl 00paOOTKH
N.OIIK(Y BEPOATHOCTEN 1 ’ JAHHBIX
)-2.1 MaTeMaTH4ecKoM Brnaneer anmapaToM MaTeMaTHYECKOM
CTaTUCTUKU B CTaTUCTUKH JUTS TIPOBEICHUS
HHKEHEPHOU OTIK(Y) TEOPETUUECKOTO HCCIICOBAHUS U
JIeSITEITEHOCTH 2131 MOJIeTUPOBaHUsT PU3NIECKUX U
: XUMHUYECKUX ITPOLIECCOB U SIBICHUH, a
TaKkKe, Ui PEIICHH
po¢eCCHOHATBHBIX 3a/1a4.
OTIK(Y) 3HaeT OCHOBHBIE TOHSTHS, ONPEACTICHUS
IIpumenser 29B1 U MeTOoJIbI Teopuu AU (HepeHIHATBHBIX
MaTeMaTHYECKUT ’ ypaBHEHUI1 B YaCTHBIX IPOU3BOIHBIX
anmapar ypaBHEHHUI Ymeer pemats audhepeHIranbHbIe
B YAaCTHBIX OIIK(Y)- | ypaBHEHHS B YaCTHBIX MPOU3BOIHBIX,
MPOU3BOIHBIX, 2.2V1 ypaBHEHU TEIUIONPOBOJIHOCTU U
Crocoben I/IOHK(Y YpaBHCHUU Hn(l)(bygpn/l, ypaBHEHUS HaﬂaMGepa
HCII0JIL30BaTh U )-2.2 TEIUIONIPOBOHOCTH Brnazgeer anmaparom MaremMaTHYeCKOR
aanTupoBaTh 1 1 dysum, (U3UKY [T TIPOBEIICHUS
CYIIECTBYIOINE YpaBHCHUA OTIK(Y) TEOPETUYECKOTO UCCIEAOBAHNS 1
MaTeMaTHIeCKUe Hanambepa B 2231 MOJICITUPOBAHUS (PU3UIECCKUX U
METOJBI U HHXXCHCPHOU ’ XUMHUYECKUX ITPOLIECCOB U SIBICHUH, a
OTIK(Y CHCTEMBI JeSITeTEHOCTH TAKKE, JUTST PEIICHIS
)-2 [IporpaMmMupoBa po¢eCCHOHABHBIX 3a/1a4.
Hus UL Brnaneer HaBbIKaMu HCCIIEIOBAHUS U
paspaboTku u OIIK(Y)- | mocTpoeHus aaropuIMoB,
peainsannu " 2.4B1 BBIYHUCIIUTEIBHBIX MOJIEIeH U MOJIeNei
CIOJIb3YEeT
AITOPUTMOB 5 Y JAHHBIX
0COOEHHOCTH
penieHus OprAHH3AIMH ‘YMeeT npoBOAUTH UCCIIE0OBAHUS
TPUKJIaTHBIX p OTIK(VY)- | mMareMaTHyecKHX alropuTMOB, CTPOUTH
3ayau N.OIIK(Y | wHbOpMaIHMOHHBIX
24V1 BBIYMCIUTEILHBIE MOJICIIM U MOJICIIU
)-2.4 CTPYKTYp IUTst
JTAHHBIX
peanu3anuu
3HaeT MeTo/ibl pa3paboTKU U
ITOPUTMOB
UCCIIEZIOBAHUS alITOPUTMOB, IOCTPOCHUS
NpHKIagHbIX 3a0a4 | OTIK(V)- . p L pocH!
2431 BBIYUCIUTENEHBIX MOJIENICH U MOIeNei
’ TAHHBIX JUIS PEIICHUS TIPUKIIATHBIX
3a1a4
OTIK(Y) Brnaneer HaBBIKAMU MCCIIEIOBAHUS U
MMOCTPOCHHUS MaTeMaTHYECKUX MOJIeTIeH
Hcnons3yer 2.5B1 .
W CTaTUCTHUYECKUX MOJIENIeH JaHHBIX
(hyHIaMeHTaTbHBIC
Pe3yIBTATHI ‘YMeeT npoBOIUTH UCCIIEIOBAHUS
MATEeMATHUECKIX OIIK(Y)- | maremMaTuueckux Mojesei, ymeer
N.OTIK(Y JMCIMIUINE [T 2.5V1 CTPOUTH BBIYUCIIUTENBHBIE aITOPUTMBI
)-2.5 pa3paboTKu Ju1st 00pabOTKH IaHHBIX
pelieHuit 3a1a4 B 3HaeT Kiaccuueckue GyHIaMeHTaIbHbIe
obnactu METOMBI MCCIIEIOBaHMUS
npodeccuonansubix | OIK(Y)- | MaTemarmyeckux MoAenei, NOCTPOCHHS
UHTEPECOB 2.531 BBIUUCIUTENBHBIX MOJENICH U Moenei
JAHHBIX B 00J1aCTH MPO(HECCHOHATBHBIX
WHTEPECOB
Crocoben [Tpumensier Bnageer 3HaHUSIMU U OTIBITOM
IIOHUMATh COBPEMECHHBIC IIPUMCHCHUS METOJ0B 1A OBOM
OIK(Y ML.OTIK(Y P OnK(y)- | ™ bp
)-4 TIPHUHIIHIIBI )-4.1 WHPOPMaIOHHEIE 4.1B1 THUTHCHBI IS 00ECTIeYeHNs 3alUThI
paboTh ' TEXHOJIOTHU 1 ’ JIUYHBIX JaHHBIX TIpU paboTe B
COBpPEMEHHBIX MIPOTPaMMHOE TII00ATBHBIX CETAX




I/IHHI/IKaTOPLl JAOCTHIKCHHU ST

CocraBJjsiiomue pe3ysibTaTOB OCBOCHUSA

Kon KOMIIeTeHIH I (1eCKpPHNITOPBI KOMIIETEHU)
HaumenoBanue
KoMIIeTe Kox HaumeHoBanne
KOMITIETEHIINH
HIMA MHIUKATO MHAUKATOpA Kox HaumeHoBaHnue
pa JOCTHIKCHU A
MH(OPMALMOHH obecneuenue npu VYMeer obecrieunTs 3aMuTy
BIX TEXHOJIOIUI peueHuu 3aaa4 OIIK(Y)- | co3maBaeMoii JOKyMEHTAIHH C
H UCIIOJIb30BATh npodeccCHoOHaNbHON 4.1V1 TIOMOIIBIO PA3JIMYHBIX CPEACTB 3alIUTHI
UX IJI1 pCUICHUA JCATCIIBHOCTH I/IH(l)OpMaIII/II/I
safaq 3HAET ONACHOCTH U YTPO3BI,
npoeccHonabH BO3HHMKAIOLIKME B [POLIECCE
OM ICATCIIBHOCTH OIIK(Y)- | ucronb30BaHUs KOMITBIOTEPHBIX
4.131 CPEZCTB U CPE/ICTB CBA3U B
COBPEMEHHBIX MH(OPMAMOHHEIX
TEXHOJIOTHSIX
TIK(Y) Brageet MeTonamu aHau3a, OMBITOM
HCCIEA0BAHNSA U PEIICHUS] €CTECTBEHHO-
Tlon6upaer u 9.1B1 -
Hay4YHOH 3a1auu
AHATHSHPYCT YMeeT aHaIM3UPOBATh U BBIIEITH
N.ITK(Y)- METO/Ibl PELLEHUS IK(Y)- P .
- 0a30BbIe COCTABIIIIOIIIE TIOCTaBICHHO
9.1 MOCTaBJICHHOH 9.1¥1 N
€CTeCTBEHHO-HAYIHOH 3a/1a9u
€CTECTBEHHO- 3
o HaeT METOJbI U IPUHIIUIIBI ITOIX0/1a K
Hay4JHOM 3aJa4u IK(Y)- A PHHI AXOL
9131 PELIEHII0 OCHOBHBIX €CTECTBEHHO-
) HayyHBIX 3334
Brageet MeTonamu npoBeeHUS
JlokasbIBaeT CTPOroro MaTeMaTU4ECKOTo
Criocobe KOPPEKTHOCTb MK(Y)- | nmoka3arenbcTBa, OIBITOM JIOTHYECKOTO
I H
MIPUMEHEHUS 9.2B1 MBIIUICHUS ¥ UCCIIEJOBAaHUS
MIOHUMATh
’ BBIOpaHHOTO AHAJIUTUYECKOIO PEIICHHs €CTECTBEHHO-
COBEpPLLICHCTBOBA
WLIIK(Y)- METO/I1a PEIICHHUS HAy4YHBIX 3aJa4
Thb U IPUMEHSTH
MK(Y)- A IbAKTHEE 9.2 €CTECTBCHHO- TK(Y)- YMeeT mpoBOAKTH CTPOTHE
9 P . HAYYHOMW 3a71a4H B 9.2V1 AHAJUTUYECKHIE BBIKIIAKU
COBPEMEHHBIN o
paMKax 3aJaHHOH 3HaeT popMaTbHBIC METO/IbI
€CTECTBEHHO-
—— obmnactu ee MK(Y)- NIPOBEJIEHM 0KA3aTEIbCTB, 3HAKOM C
anmapar ONpENENIEHNs 9.231 annapaToM MaTeMaTHYECKOH JIOTUKU U
MaTeMaTHIEeCKOH HWHIYKIHN
TIK(Y) Brnaneer ombiToM npuMeHeHNs
93B1 MaTeMaTHIECKOTO afmapara st
HUcnons3yer ) pelIeHHs eCTECTBEHHO-HAYYHBIX 3a1a4
MaTeMaTHYEeCKHH YMeeT HCIOIb30BaTh MaTEMaTHYECKHE
VLIIK(Y) anmnapar Juist MK(Y)- METO/bI JIS1 KCCIIEI0BAHUS
’ 93 OCBOEHUS U 9.3V1 MaTeMaTU4ecKuX Mozenen
' COBEpLIEHCTBOBAHU OKpYy>Karolei 1eHCTBUTEIbHOCTH
sl UCTIOJIb3YEMOT O 3HaeT MaTeMaTHYECKUN TTOHATHIHHBIN
dbopmanmzma K(Y)- anmapaTt ¥ OCHOBHBIC MaTeMaTHYECKHE
9.331 METOJBI PEUICHHUS €CTECTBEHHO-
Hay4HBIX 33/1a4
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