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[Iporpamma cocTaBieHa B COOTBETCTBHHM C TpeOoBaHWsAMU (pemepaabHOTOo
rOCy/IapCTBEHHOTO0 00Pa30BaTENBbHOTO CTaHAApTa BBICIIEr0 0Opa30BaHUs — CIELUATUTET
no cnenuanbHocTH 20.05.01 IlokapHast 0€30MacHOCTb, YTBEPKICHHOTO IPUKA30M
MuHucTepCcTBa HAyKH U BbIciiero oopasoBanusi Poccuiickoit @eneparuu ot 25 mas 2020
r. No 679 (manee — ®I'OC BO) u ocHoBHOH mpodeccuoHaqbHOM 00pa3oBaTelbHON
nporpammsbl o crienanbHOCTH 20.05.01 TToxkapHas 6e3onacHocTb, npoduits «IloxapHas
0€30MacHOCTh TOCYIapCTBAY.

ITporpaMMa paccmMoTpeHa Ha 3acelaHuu  KaQeapbl €CTECTBEHHOHAYUYHBIX
JTUCLUIUIVH
[Tpotokon Ne§ ot «23» maprta 2023 r.

[IporpamMma omoOpena Ha YueHoM coBeTe VIBaHOBCKOI MOkapHO-cracaTeIbHON
akagemunn ['TIC MYUC Poccun u pekomMeHJOBaHa B KayecTBe palbouell MporpaMmbl
TUCLUIUIUHBI

[Tpotokois Ne 6 ot «25» mast 2023 r.

[Iporpammy pazpaboranu:

JloueHT Kadeapol

€CTECTBEHHOHAYYHBIX JUCHUILINH

MOAMOIKOBHUK BHYTPEHHEH CITY>KOBI

KaHIUJAT TEXHUYECKUX HAyK E.A. [lIBapes

Oxcnept(bl):

[Ipodeccop kadenps! hpyHnamenTaabHON HUZHKU

u HaHoTexHozorui ®I'bOY BO

«/IBaHOBCKHMI1 rOCY1apCTBEHHBIN YHUBEPCUTETY,

JOKTOP (PU3UKO-MATEMAaTUYECKUX HAYK, TOLEHT A.N. Anexcanapos

3amecTUTeNb HaYaIbHUKA Kadeapbl

MOKapHOI 0€30MacHOCTH 0OBEKTOB 3aLTUTHI

(B coctaBe YHK «I'ocynapcTBeHHBII HAI30P»)

HBaHOBCKOM MOXKAPHO-CIIACATEIbHOU

akagemuu [ TIC MYC Poccun

MOATIOKOBHUK BHYTPEHHEH CITY>KOBI,

KaHIUJAT TEXHUYECKUX HAYK, JOLIEHT M.A. Konbamos
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1. HEJIM OCBOEHMS JNCHUIIJINHBI

LenssMu OCBOEHUS JUCUUILIMHBI «BhICIIas MaTeMaTHKay SIBJISFOTCA:

— (QopMupoBaHue y 00y4arolUXcsi CUCTEMbl TEOPETUUECKUX 3HAHUM 110 OCHOBHBIM
paszesiaM BBICIIEN MAaTEMATHKY;

— pa3BUTHE JIOTMYECKOTO MBIIUICHUSI, YMEHHS OIEepUpOBaTh C aOCTPaKTHBIMU
00BbEKTaMU;

— (opMupOBaHHE TOTOBHOCTH K CAMOPA3BUTHIO U CaMOOOPA30BAHMIO.

OO0bekTaMu  Mpo(dEecCUOHATBHON — IEATEIbHOCTH  BBITYCKHUKOB, OCBOMBIIUX
IUCHUIUINHY «BbIcIIasg MaTeEMaTUKay, SIBJISFOTCS:

— OpraHM3ainus M OCYLIECTBICHUE (PYHKIIMOHUPOBAHUS COBOKYIMHOCTA CHII H
CPEACTB MOKAPHOU OXPaHBI;

— CHCTEMBI MEp MPABOBOIr0, OPraHU3ALMOHHOI0, 3KOHOMUYECKOT 0, COUAIBHOTO U
HAay4YHO- TEXHHMYECKOTO XapaKTepa, HalmpaBJIEeHHbBIX Ha MPOQPIIAKTUKY TI0KAPOB,;

— TYIICHHUE TI0’KapPOB M MPOBEJEHNE aBAPUIHHO-CITACATEIbHBIX PadoT.

Tunel 3amau  npodecCHOHANBHOM  NEATENIbHOCTH, K  KOTOPBIM  TOTOBSITCS
oOy4Jaroniecsi, OCBOUBIINE JUCHUIUTMHY «BbIcias MaTeMaTukay:

— IPOEKTHO-KOHCTPYKTOPCKUIA;

— HAy4YHO-HCCJIEIOBATEIbCKHM.

OOyuaromuiics, OCBOMBILHHI JUCUUTIUIUHY «BrpIcmas MaTEeMaTUKA,
B COOTBETCTBHM C THIIAMH 33/ad MPOPECCHOHAIBHONW NESITEIbHOCTH, Ha KOTOPBIC
OpHMEHTHPOBAHA NHUCIMIUIMHA, TOTOB PEIIaTh CIEIYIONIUE 3a7adu MpoheCcCHOHATBHON
NEATEIIbHOCTHU:

IIPOEKTHO-KOHCTPYKTOPCKUI THIL:

— pa3paboTKa MpeAIOKEHUH MO COCTaBy pa3pabOTUUKOB PA3AENIOB MPOEKTHOMN
JOKYMEHTAI[MU B YaCTH Kacarollencs BOIIPOCOB 0OeCeueH sl MOKapHO 0€3011aCHOCTH;

— OpraHu3alys BHECEHHUS] M3MEHEHUHW B NPOEKTHYK) JOKYMEHTAMIO IO
pe3ynbTaTaM TPOBEICHUS OKCIEPTU3bl MPOCKTHOW TOKYMEHTAIMd TI0 pa3pabdoTKe
PEIICHM TI0 TPOTUBOIIOKAPHOU 3aIUTE OpTraHu3aIfil, 00HEKTOB 3aIUTHI,

— TMOATOTOBKA MPEIJIOKCHUI O BHECEHWW M3MEHECHHM B TPOCKTHYIO W Pabovyro
JOKYMEHTAIIMIO, CBA3aHHBIX C BBEICHHEM B JICMCTBHE HOBBIX HOPMATHMBHBIX IPAaBOBBIX
AKTOB M JIOKYMEHTOB CHUCTEMBbI TEXHHYECKOI'O PETrYJHPOBAHUS B TIPajOCTPOUTEIbHOU
NEeSATEIBHOCTH, WU C YYETOM (PAKTUYECKOTO COCTOSIHUSI CTPOUTENHCTBRA.

Hay4YHO-HCCJIEI0BATEIbCKAM THII:

— y4acThe B OpraHM3alliid HAay4YHBIX HCCICIOBAaHMA W pPa3paboToKk B 00JacTu
VOpaBJICHUS  TOXKapHOW  0€30MacHOCTBIO,  CaAMOCTOSTENIbHOE (B KOJUICKTHBE
WCCTeIoBaTeNiell) BBITIOJIHEHHE HAy4YHBIX WCCICIOBAaHUNA B 00JacTH 0€30macHOCTH,
IJIAHUPOBAHKWE DKCIEPUMEHTOB, 00pabOTKa, aHamu3 W 0000IIeHHe WX pe3yiIbTaToB,
MaTeMaTH4YEeCKOE U MAIIMHHOE MOJIEIMPOBAHUE, IOCTPOEHUE ITPOTHO30B;

— OILICHKa JOCTOBEPHOCTH IMOJIYYEHHBIX PE3YJbTaTOB HMCCIEIOBaHUS, pa3padoTKa
PEKOMEHAAUMI 110 TPAKTUYECKOMY IPUMEHEHHIO PE3YIBTATOB HAYYHOI'O UCCIIEIOBAHUS;

— MOJrOTOBKA HAy4HbIX MyOJUKAIMil MO pe3yJibTaTaM BBIMOJHEHHON Hay4yHOU
paboOTHI B COOTBETCTBHUH C YCTAHOBJICHHBIMU TPEOOBAHUSIMHU.
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2. HEPEYEHD IIVTIAHUPYEMBIX PE3YJIbTATOB OBYUEHUA
MO AMCHUMIIVIMHE U KPUTEPUU OINEHKU YPOBHA BBIPA’JKEHHOCTH
KOMIIETEHIUA, COOTHECEHHBIX C INIAHUPYEMbBIMUA
PE3YJbTATAMHM OCBOEHUMS OBPA3OBATEJBbHOM TPOTPAMMBI

B pe3ynbTaTe OCBOCHUS JTUCIUTUIHBI «Bricmas MaTEMaTUKa»
y 00ydYarolmuxcsi AODKHBI OBbITh CHOPMHUPOBAHBI IJIEMEHTHI CIEIYIONIMX KOMIIETSHIIUM
B cootBeTcTBUU ¢ PI'OC BO mo cneumanbHoctr 20.05.01 IloxkapHasi 6e30mMacHOCTh U
KBTU(PUKAIUOHHBIMU TpeOOBAaHUSAMU K CHEIUATbHOW MPOGECCHOHANIBHONU MOATOTOBKE
BBIITYCKHUKOB 00pa3oBaTelbHbIX OpraHu3auuil Bbicmiero obOpazoBanus MUC Poccuun
MOKapHO-TEXHUYECKOT0 npoduis mo crnenuaibHoctu 20.05.01:

a) yauBepcanbHble KoMmneTeHnu (YK) u uHAMKATOpBI MX TOCTUKEHHUSL:

HaumenoBaHue
Koa n HaumMeHOBaHUe HHAUKATOPA
Kareropum (rpymnibl) Kox u HaumeHoBaHue N
. JAOCTHKEHHUS] YHHBEPCAIbHOMN
YHHBEPCAJIbHBIX YHHBEPCAJIbHON KOMIIETEeHIH U
. KOMIIeTeHIIUH
KOMIIeTEeHIU

0) obmenpodeccuonanbupie komnereHuu (OIIK) u MHAMKATOPBI UX JOCTUKEHUS:

Koa n HaumeHoBaHue Koa n HanmeHOBaHMe HHIMKATOPA JOCTHAKEHUS
o0menpogeccHoHATbHONH KOMIIETCHIIMH o0menpogeccnoHATbHONH KOMIIETEHIIMH

OIIK-3. Cnocoben pemars npukiaagasie | OITK-3.1. Onpenensier obacTb 3HAHUS

3aJaud B o0jacTu oOecredyeHus: IMOKApHOH | GyHAaMEHTATbHBIX HAayK, HEOOXOOUMYIO  JUIs

0€301acHOCTH, OXpaHbl OKPYXXAIOUIEH CpPebl U | peIIeHHs  NPUKIAIHBIX  3a7ady B o0JyacTH

HKOJIOTUYECKOM  OE30MacHOCTH, HCIIOJNIB3Ys | OOecleyeHusl MOoXKapHOW Oe30MacHOCTH, OXpaHbI

TEOPHIO U METOABI (PyHAMEHTAIBHBIX HAYK OKpYyXaromien cpenbl " 9KOJOTUIECKON
0€3011aCHOCTH

OIIK-3.2. IlnanupyeT H KOPPEKTHUPYET HSTambl
paboThI 1O pelIeHuIo MPUKIAIHBIX 33/1a4 B 00J1acTh
obecrieueHnsT TOXKApHOW 0€30MacCHOCTH, OXPaHbI
OKpYyKaroleun cpenbl 51 3KOJIOTUYECKOU
0e30macHOCTH

OIIK-3.3. IlpoBoauT pacueTbl U SKCIEPUMEHTHI,
UCIIOJNIb3YSl TEOPUI0 UM METONAbI (PyHIaMEHTaIbHBIX

HayK

B) npodeccuonanbuble KomneTeHmu (I1K) n mHIMKAaTOpHI NX JOCTHUKEHHUS:

Tun Koa n nHaumeHoBaHue Koa n nHaumeHoBaHue

npogdeccuoHAIbLHOM npogdeccuoHAIbLHOM HHAUKATOPA JO0CTHKEHUSA
AeATeTbHOCTH KOMIIeTeHIUH npodeccuoHaIbHOI KOMIETEeHIIUH
[IpoekTHoO- IK-2.1. [IpoBoauT aHanm3
KOHCTPYKTOPCKHI [IK-2. CmocobeH Ha OCHOBE | BOBHUKHOBEHHUSI M 30H BO3JICHCTBUS
3aKOHOB  TEIJIOGU3WKH  H | OMACHBIX (haxkTopoB u ux
TEPMOJUHAMUKHU OpOSIBIICHUN  TpuU  aBapusix U
MPOTHO3UPOBATh XapakTep U | MoXKapax Ha  OCHOBE  3aKOHOB
pa3Mepsl  30H  BO3JIEHCTBUS | TEIUIOQU3UKU W TEPMOAMHAMHKHU HA
omacHBIX (aKTOpOB H WX | O0BEKTAX 3aIIUTHI

COIIYTCTBYIOILIKE, ux | [IK-2.3. IlporHozupyer IHWHaMUKY
MPOSIBICHUN TpPH aBapusix U | OMaCHBIX (bakTopoB U ux
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nokapax B IOMEHICHUSX,
3IaHUSAX, COOPYKEHHUAX, Ha
TEXHOJIOTHYECKUX YCTaHOBKAaX
U OTKPBITOM IIPOCTPAHCTBE

COIYTCTBYIOIIMX IPOSBICHUN IIPU
aBapusX M MOXapax B IMOMEIIEHUSX,
3IAHUAX, COOPYKEHHUSIX, Ha
TEXHOJOTMYECKUX  YCTAaHOBKax W
OTKPBITOM IIPOCTPAHCTBE

IIpoekTHO-
KOHCTPYKTOPCKHI

[IK-4. CmocobeH k pacuery,
CaMOCTOSITEIbHOMY

MIPOEKTUPOBAHUIO U KOHTPOJIIO
MOHTaXa CUCTEM
MPOTUBOIOKAPHOW  3AIlMTHI,
TEXHUYECKHUX CPEICTB
MPOU3BOACTBEHHOMN U
MOKapHOU aBTOMATHKH,
MIPOTUBOMOXKAPHOTO

BOJOCHAOXEHUsA, pa3paboTke
MpaBWJI UX HCIIOJIb30BAHUA U
KOHTPOJISl pab0TOCIOCOOHOCTH

[1K-4.2. PaccuutsiBaet u
MPOEKTUPYET  DJIEMEHThl  CHUCTEM
MPOTUBOIIOXKAPHOH 3aIUTHI,
TEXHUYECKUE cpenacTBa
MPOU3BOACTBEHHOM UM TOXapHOM
ABTOMATHUKH, MPOTUBOIIOXKAPHOTO
BOJIOCHAOXKEHUSA

Hayuyno-
HUCCIIEI0BATEIbCKUN

[TK-22. Cniocoben K
MOJITOTOBKE MCXOJTHBIX
JaHHBIX s BBIOOpa W
000CHOBaHUS Hay4HO-
TEXHUYECKUX u
OpPTraHU3aIOHHBIX  PEUICHUN
Ha OCHOBE OSKOHOMHYECKU
000CHOBAHHBIX Mmep,
HalpaBJIeHHBIX Ha OOpBOYy C
noXkapamu

[IK-22.2. PaccuuThiBaeT mnoka3areian
SKOHOMUYECKONW 3(PPEeKTUBHOCTH U
MIPOBOJIUT HKOHOMHYECKOE
000CHOBaHHE HAay4YHO-TEXHUYECKHX
pelIeHHi, HarpaBlIeHHBIX Ha O60pbOY
C MoXapaMu

Hayuyno-
HUCCIIEI0BATEIbCKUN

Crniocoben
UCTIOJNB30BaTh  3aKOHBI U
METOAbI MaT€MAaTUKU,
€CTECTBEHHBIX, T'YMaHHTaPHBIX
U DKOHOMHUYECKMX HAyK IpHU
pereHuu  poQeCCUOHATHHBIX
3amaq

[1K-24.

[1K-24.1. Onpenensier HeOOXOAMMBbIE
IUIl  pelIieHust Tpo(dhecCHOHANBHBIX
3a1a4 3aKOHBI u METOIbI
MaTeMaTU4eCKUX,  ECTECTBCHHBIX,
TYMaHUTapHBIX ¥ JKOHOMHYECKHX
HayK

[1K-24.2.  Tlpumenser  cnocoOsl
pemieHnst Mpo(heCCHOHANBHBIX 3a7a4
Ha OCHOBE MaTeMaTU4ECKHX,
€CTECTBEHHOHAYYHBIX,
IKOHOMHUYECKUX 3HAHMH B 00JacTu
MO>KapHOHM 0€30MacHOCTH

[lepeueHp MIaHUPYEMBIX PE3YyIbTATOB OOYUYEHMS MO JUCIHHUIUIMHE W KPUTEPUU
OLICHKM YPOBHS BBIPKEHHOCTH KOMIIETEHLHUW IPEACTABIEHBI B KapTe KOMIIETEHLNN
10 AUCLUILINHE «BpIciias MmaTeMaTnka.



Kapra koMmnereHumii mo anucuumniinne «Boicmas MmareMaTuka»

Kox u HaumenoBanue
WHIUKATOPa JOCTHIKEHUS
KOMIIETEHIINH

[Tnanupyemsble pe3ynbTaThl 00yUeHHs

Jleckpuntops! (YpOBEHb BBIpaXKEHHOCTHU

Bun
aTTecTaluu

O1eHOYHbIE

cpeacTBa

OIIK-3. CmocobeH pemiaTth NpUKIAAHBIE 33Jadud B oOnacTu oOecredeHHs MOKapHOU
0€30MaCHOCTH, MCIIOJIb3YS TEOPUIO U METOJIbI (DYHITAMEHTAIBHBIX HAYK

Cpeapl U BKOJIOTMYECKOU

OIIK-3.1. Omnpenenser
o0acTb 3HaHUA
(byHIaMEHTAIbHBIX HayK,

HEOOXOMMYIO JJIsl PEIICHUs
NPUKIAJHBIX 337a4 B OOJIACTH

obecrieueHus MoKapHOH
0€30MacHOCTH, OXpaHBI
OKpYy>Karoleu cpelbl u

9KOJIOTHYCCKOM 0€30IaCHOCTH

3HATh TEOPETHUYECKUE IOJIOKECHHS, METOABl U MOJIEIH
BBICIICH MaTeMaTHKH, HEOOXOIWMBIC JUISl PEIICHHUS
MPUKIATHBIX 337a4 B 00JIaCTH 00eCTeUeHHUs MMOKaPHOM
0C30MMaCHOCTH, OXpaHbl OKPYXKAIOMICH Cpeapl W
9KOJIOTUYECKOM 0€30I1aCHOCTH

KOMITCTCHIIHH )
P XOpOILIO YAOBIETBO- | HEYIOBIETBO-
PUTEITHHO PUTEITHHO

0€30MaCHOCTH, OXpaHbl OKpPY)KaIoILIeH
I'my6okne | OcHOBHBIC bazoBrie OrcyTcTBHE
" 3HAHMS 3HAHMS 0a30BbIX
YCTONYMB TEOPETUYECKU | TEOPETHYECK | 3HAHUU
bI€ 3HAHUS | X MOJOKEHMH, | MX TEOPETHYCCKH
TEOPETHYE | MCTOJOB H MOJIOKEHHH, | X ITOJOKEHHIA,
CKHX MoJeei METOJ0B U METOJI0B U
MOJIOKEHH | BBICIICH Mojenei MoJeleH
i, METOZIOB | MaTEMAaTHKH, BBICIHICH BBICILICH
M MOJENel | HEOOXOAMMBIX | MaTEMATHKH, | MATEMATHKH,
BBICIIIEH JUTSL peTICHHS HEOOXOIUM HEOOXOIUMBIX
MaTeMaTUK | MPUKIAIHBIX BIX IS JUTSL peTICHIST
H, 3a7a4 B penIeHus TIPUKJTATHBIX
HeoOxoau obnactu TIPUKJIAIHBIX | 3a1a4 B
MBIX IS oOecrieueHust 3a1a4d B obmacTn
penieHust MOXKapHOU obmactu obecrneueHus
MPUKIAAH | OC30MaCHOCTH, | OOCCICUCHH | MOXKAPHOM
BIX 33134 B | OXPAaHBI s IOXKapHOW | Oe30macHOCTH,
obmactu OKpYXKaromie | 0e30MacHOCT | OXpaHbI
o0ecrieueH | Cpeibl U U, OXpaHbI OKpYKaromIeH
Hst 9KOJIOTHYECKO | OKPY)KAaIoIIe | CPelbl U
TmoXapHou | ¥ W cpensl U 3KOJIOTUYECKO
Oe3omacHO | 0€30macHOCTH | DKOJOTHYECK | i
CTH, oi 0€e30macHOCTH
OXpaHbl 06e30macHOCT
OKpYXaro "
el cpeasl
u
JKOJIOTHYE
CKOI1
0e30IacHo
CTH

A3
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Kox u HaumeHnoBanue
AHIAKATOPA TOCTUKECHUSA
KOMIIETEHIUHA

Jeckpuntops! (YpoBEeHb BBIPaXKEHHOCTH

KOMTICTCHITHH )
[Mnanupyembie pe3yabTaThl 00yUeHUs
YIOBJIETBO- | HCYJOBJICTBO-
OTJINIHO XOPOIIO
pHUTETBHO PHUTETBHO
YMeTp ompenensiTh METOIbl M MOJEIU  BBICIICH VeroituuB | OcHOBHBIE bazoBsie OrcytcTBHE
MaTeMaTHKH, HEOOXOAUMBIC JUIsl PEIICHHS PUKIaHbIX | PI¢ YMCHHL | yMCHIL YMCHUA GazoBrIx
ONpPENENICH | ONpPENCIICHHUS | OMPEICIICHH | YMEHUU
3afat ust METOIOB U s MCTOZIOB M | ONPEICICHHS
METOJOB U | MoOJeIen MoJienen METOJIOB U
MoJienen BBICIIIEH BBICIIEN MoJenen
BEICIIICH MaTEMaTHKH, MaTeMaTHKH, | BBICIICH
MaTeMaTUK | HEOOXOAMMEIX | HEOOXOIUM MaTeMaTHKH,
H, JUTS PELICHUST | BIX IS HEO0OXOIUMBIX
HEOOXOAM | MPUKIAIHBIX peuieHust JUTSL PELICHHUS
MBIE JIJIs 3a7a4 MPUKJIAIHBIX | OPUKJIAJTHBIX
peuieHust 3a1a4 3ama4y
MIPUKJIAH
BIX 33724
Bragerp HaBbIKAMU OIPEJICICHHUS METOJIOB M MOJENCH | Ycroiuns | OcHOBHBIC Basosbie Orcyrcreue
BBICIICHl MaTeMaTHKH, HEOOXOAMMBIX IS peIIeHs | P HABBIKI | HABBIKH HaBbIKH 6asoBbIX
MPUMEHCH | IPUMCHEHHS MPUMEHCHHS | HaBBIKOB
NPUKJIATHBIX 3a]1a4
us TEOPETHYCCKH | TEOPETHUYCCK | IMPUMCHEHHS
TEOpeTHYE | X MOJIOKCHHH, | WX TEOPETHYCCKH
CKHX METOJIOB U TMOJIOKCHHH, | X IOJIOKCHHIM,
MOJIOKEHH | MOJeIeit METOIOB U METOIOB U
#, METOZIOB | BBHICHICH MoJienei MoJienei
M MOJeNell | MaTeMaTHKH, BBICIIICH BBICIIICH
BBICIIICH HEOOXOMUMBIX | MaTEMaTHKH, | MAaTEMaTHKH,
MaTeMAaTHK | IJIS pEIICHUs | HEOOXOIUM HEOOXOTUMBIX
H, MPUKITAHBIX BIX IS JUTSL PEIICHHUS
HeoOXomu | 3amay B penieHust MPUKITaHBIX
MBIX TSI obmacTu MPUKIAAHBIX | 3a1a4 B
pelIeHus oOecrieueHust 3a1a4 B obmacTn
TPUKJIAJH | TOKapHOM obnactu obecriedeHust
BIX 337124 B | 0€30MacHOCTH, | 0OecredeHn | MOKapHOH
obnactu OXpaHbI s TIO’KapHOH | 0€30TacHOCTH,
obecrieyeH | OKpyxKarolied | 0e30macHOCT | OXPAaHBI
us cpensl 1 U, OXpaHbI OKpYKaroIeH
MMO’KAPHOMW | DKOJIOTHYECKO | OKPYXKAIOMIe | Cpelbl U

Bun
aTTecTalun

OLeHOYHEBIE

cpecTBa




Jeckpuntops! (YpoBEeHb BBIPaXKEHHOCTH

KOMTICTCHITHH ) = % <
Kox u HaumeHnoBanue ~« 5| E R
WHAUKATOPA JOCTHKEHUS [Mnanupyembie pe3yabTaThl 00yUeHUs 5 5 2 =
YAOBJIETBO- HCYIOBJICTBO- () [5) o
KOMIICTCHIINHN OTJIMYHO XOpOIO Bl g &
PUTCIBHO PUTCIBHO s O o
OezomacHo | i i cpeabl U 9KOJIOTHUECKO
CTH, 0E30IMaCHOCTH | DKOJIOTMYECK | M
OXpaHsI oii 6e3onacHoCcTH
OKpY’Kaio 6e3omacHoCT
1en cpeapl "
)48
JKOJIOTHUYEC
CKOM
0e30macHoO
CTH
OIIK-3.2. [Tnaaupyer U | 3HaTh TEOPETUYECKUE IMOJIOKCHHsI, METOIbl M Mozenau | [nybokue | OcHoBHbIC Basosbie OrcyrerBue 13 | KO
KOPPEKTHPYeT JTambl pabOTHI | BHICIIEH MAaTEeMaTUKHU, HEOO0XOIMMBIC b6 ¢ Sl I SHaHMA SHaHMA Gazosbix 6]
YCTOUYUB TCOPCTUYCCKU TCOPECTUIECCK 3HaHUU
[0 PEIICHUIO TPHUKJIAJHBIX | TDITAHUPOBAHUS M KOPPEKTUPOBKU ATANOB padOTHI IO N
bIC 3HAHUSA X IIOJIOKCHUU, nux TCOPCTUYCCKU
3aa4 B 00JacT OOecreueHus | PelIeHUI0 MPHUKIIATHBIX 3a/1a4 B 00JacTH 0OecreueHus TeopeTHde | METONIOB | TONOKEHHH, | X MOTOKEHHU,
MoKapHOH 0€30MacHOCTH, | TIO’KaPHOM OE30MACHOCTH, OXPAHbl OKPYXKAIOIIECH CPEIIbI | ckux Moierieit METO/IOB METOJIOB
OXpaHbl OKPYKAIOIICH CPEIBI U | U IKOJIOTHYECKOM O0€30MacHOCTH MOJIOKEHN | BBICIIEH Mozenei Mozenei
3KOJIOTHYECKOH 6e30MaCHOCTH W, METOIOB | MaTEMaTHKH, BBICIICH BBICIIICH
)48 MOZ[CHCﬁ HeO6X0,Z[I/IMBIX MaTEMaTUuKH, MaT€MaTHuKH,
BBICIIIEH TS HEOOXOIUM HEOOXOIUMBIX
MaTEMATUK IUITaHUPOBAHUA | BIX JJIA JJIsA
u, u MJIaHUPOBAaH IJIaHUPOBAHU
HEOOXOAM | KOPPEKTHPOBK | WS U u
MBIX IS 1 JTaIoB KOPPEKTHPO | KOPPEKTUPOBK
HJIaHUpOBa pa60T},1 10 BKH 3TaIlOB U 5TaIlloB
HUSA U PCUICHUTIO pa6OTLI 110 pa60TLI 10
KOPPEKTUP MPUKIIaJHBIX PEUICHUTIO PCUICHUTIO
OBKH 3a1a4 B TPUKITATHBIX TIPUKJIIATHBIX
3TaIlOB obmacTn 3a1a4d B 3a/1a4 B
paboTeI MO | oOecrieueHus obnactu obmacTu
PEIICHUIO0 | TOKapHOM obecrieueHn | obecmedeHuUs
MpUKIaaH | 0€30MacHOCTH, | s MOKapHOW | MOKapHOH
BbIX 3a71a4 B OXpaHbI 6C3OHaCHOCT 6G3OHaCHOCTI/I,
obnactn OKpY’Karollel | W, OXpaHbl OXpaHbl
obecrieueH | cpensl U OKpY’Kalolle | OKpyKarouien
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Jeckpuntops! (YpoBEeHb BBIPaXKEHHOCTH

KOMTICTCHITHH ) = % <
Kox u HaumeHnoBanue ~« 5| E R
WHOIUKATOPa JOCTIKEHUS [Mnanupyembie pe3yabTaThl 00yUeHUs 5 5 9_1 =
YIIOBJIETBO- | HEYIOBJIETBO- Ol § ©
KOMIIETEHIIUH OTIMYHO XOpOIIIO0 A=
PHUTENBHO PHUTENBHO 51 &
us 9KOJIOTUYECKO | ¥ Cpejibl U cpefbl U
MoXKapHOU | i 9KOJIOTHYECK | IKOJOTHYECKO
Oe3omacHO | OE30MacHOCTH | O¥f i
CTH, 0Oe3omacHOCT | 0€30macHOCTH
OXpaHBI u
OKpYXKako
1en cpeapl
u
DKOJIOTHYE
CKOM
0e30macHO
CTH
YMeTh MPUMEHSTh TEOPETUICCKHIE TTOJIOKEHHUS, METO/IBI | YcToiunB | OCHOBHBIC Basosbie OrcyrerBue
U MOJEIH BBICIICH MaTEMaTHKH, HEOOXOAuMbIe jyrsg | PIC YMCHHA | yMCHIA YMCHUA GazoBeIx
MPUMEHEH | MPUMEHEHUS MPUMEHEHHST | yMEHHH
MJIAHUPOBAHUSI M KOPPEKTUPOBKU ATANOB PadOTHI IO
us TEOPETHYCCKH | TEOPETHUYCCK | IMPUMCHEHHS
PEUICHHIO MPUKJIAIHBIX 3a7a4 B 00JIaCTU oOecreueHust TeopeTHue | X MONOKEHHH, | X TeopeTHUeCKH
MO’KapHON 0€30MMaCHOCTH, OXPaHbl OKPYXKAIOIICH CPEMbl | ckux METOJIOB H MOJNIOKEHUH, | X TOJOKEHHUH,
1 DKOJIOTHYECKOM 0€30IacHOCTH TIOJIOKEHH | MOZIETIEH METOJIOB U METOJIOB H
M, METOOB | BBICHICH MoJienen MoJenen
M MOJIeJIeli | MaTeMaTHKH, BBICIIIEN BBICIIIEH
BEICIICH HEOOXOMUMBIX | MaTEeMaTUKH, | MaTEMAaTUKHU,
MaTeMaTuK | IJIs HeoOX0AUM | HEOOXOIMMBIX
H, TUIAHUPOBAHUS | BIX JUIS IUIS
HeobOxomu | U [UIAHUPOBAH | TUIAHUPOBAHUS
MBIX JIJIS KOPPEKTHPOBK | WS U u
IUIAHUPOBA | W ITATOB KOPPEKTUPO | KOPPEKTHPOBK
HUS U paboThI 1Mo BKH JTaIoB 1 DTAIoB
KOPPEKTHp | PEIICHHUIO paboTsI 1O paboThI 1Mo
OBKH MIPHUKJIATHBIX PEIICHHIO PEIICHUIO
JTAIOB 3a/1a4 B MPUKIAAHBIX | TPUKIATHBIX
paboTeI IO | 00JIACTH 3a1a4 B 3a/1a4 B
pelIeHu0 | oOecreucHHs obmacTi o0xactu
MPUKJIAIH | TOXKApHON obecrieyeHn | oOecrieueHHst
BIX 33J1a4 B | O€30MaCHOCTH, | s MOKApHOU | MOXapHOU
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Kox u HaumeHnoBanue
AHIAKATOPA TOCTUKECHUSA
KOMIIETEHIUHA

Jeckpuntops! (YpoBEeHb BBIPaXKEHHOCTH

KOMTICTCHITHH )
[Mnanupyembie pe3yabTaThl 00yUeHUs
YIIOBJIETBO- | HEYIOBJIETBO-
OTJIMYHO XOPOIIO
PHUTENBHO PHUTENBHO
obnacTu OXpaHbl 0e30macHOCT | OE30MaCHOCTH,
obecricueH | OKPYKAroUIeH | U, OXpaHbI OXpaHbI
ust cpefbl U OKpYXalolle | OKpYXKaromiei
TOXapHOU | HKOJOTHYECKO | ¥ cpenbl 1 cpelsl U
OezomacHo | i JKOJIOTMYECK | HKOJOTUUECKO
CTH, 0€e30macHOCTH | O i
OXpaHbl 0e30macHOCT | 0€30MacHOCTH
OKpYXKako u
el cpeapl
u
JKOJIOTHYE
CKOH
Oe3omacHo
cTH
Bragerp HaBbIKAaMHM TPUMEHEHHUS METOJIOB W Mojeliei | Ycroiuns | OcHoOBHBIC Basosbie OrcyrerBue
BEICIIIEH MaTEMAaTHKH, HEO0OXOIUMBIX JUIsi | PI€ HABBIKH | HABBIKH HaBBIKU 0a30BBIX
MPUMEHEH | MPUMEHEHUs MIPUMEHEHHST | HABBIKOB
MJIAHUPOBAHUSI M KOPPEKTUPOBKU ATANOB PabOTHI IO
ust TEOPETHYECKH | TEOPETUYECK | MPHUMEHEHUS
pEIICHUI0 MPUKJIAIHBIX 3a7ad B 00JIaCTU oOecreueHus TeopeTHue | X MONOMKEHHMH, | X TeopeTHUeCKH
MO’KapHON 0€30MMacCHOCTH, OXPaHbl OKPYXKAIOIICH CPEMIbl | ckux METOJIOB H TMOJNIOKEHUH, | X TOJOKEHHUH,
1 DKOJIOTHYECKOM 0€30IacCHOCTH TIOJIOKEHH | MOZIETIEN METOJIOB U METOJIOB H
i, METO/IOB | BBICIICH MOIeIei Moenen
¥ MOJIEJICH | MaTeMaTHKH, BBICIICH BBICIIICH
BBICIIEH HEOOXOJUMBIX | MAaTEeMATHKH, | MATEMAaTHKH,
MaTeMaTuK | Juis HEOOXOAMM | HEOOXOIUMBIX
u, TUTAHUPOBAHUS | BIX JUIS JUTSt
HEoOXomMHu | | [UIAHUPOBAH | TUIAHUPOBAHUS
MBIX IS KOPPEKTHPOBK | W U "
IUIAHUPOBA | W ATAIoB KOPPEKTHUPO | KOPPEKTHPOBK
HUSL 1 paboThI 1Mo BKH JTaIoB 1 JTaroB
KOPPEKTHp | PEIICHHUIO paboTHI 1O paboThI 1Mo
OBKH MPUKITIHBIX PELICHUIO PpeLIeHUI0
JTAIOB 3aja4 B MPUKIAIHBIX | OPUKIATHBIX
pabotel o | obimactu 3a7a4 B 3aj1a4 B
peunieHur0 | oOecreucHus obnacTu o0yactu

Bun
aTTecTalun

OLeHOYHEBIE

cpecTBa
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Jeckpuntops! (YpoBEeHb BBIPaXKEHHOCTH

KOMTICTCHITHH ) = % <
Kox u HaumeHnoBanue ~« 5| E R
WHOIUKATOPa JOCTIKEHUS [Mnanupyembie pe3yabTaThl 00yUeHUs 5 5 9_1 =
YIIOBJIETBO- | HEYIOBJIETBO- Ol § ©
KOMIICTCHIINHN OTJIMYHO XOpOIO Bl g &
PHUTENBHO PHUTENBHO = 3 5
MPUKJIAIH | TOXAPHON obecrieyeHn | oOecrieueHust
BIX 33J1a4 B | O€30MaCHOCTH, | s MOKAPHOU | MOXapHOU
obnacTu OXpaHbl 0e30macHOCT | OE30MaCHOCTH,
00ECIIeYCH | OKpYXKAroIIeH | M, OXpaHBbI OXPaHBI
ust cpens! 1 OKpYXarolie | OKpyKaroriei
TOXapHOU | HKOJOTHYECKO | ¥ cpelbl 1 cpensl U
OesomacHo | i DKOJIOTHYECK | DKOJIOTHMYECKO
CTH, 0€30macHOCTH | Ot i
OXpaHsbI 0e30macHOCT | 6E30MaCHOCTH
OKPYXKako u
el cpespl
u
DKOJIOTHYE
CKOM
0e30IacHo
CTH
OIIK-3.3. IlpoBoauT pacueThl | 3HATH TEOPETHYCCKHE TMOJIOKEHUS, METOAbI U Mojenu | [nmybokne | OcHoBHbIC basossre Ortcyrersue 3 | KO
U DKCICPUMEHTBI, HCIOJIb3Ys | BBICIICH MaTeMaTHKH, HEOOXOIWUMBIC Ui MPOBeACHHS | ¥ SHaHMs SHaHUs GazoBbix C)
YCTOWYMB | TEOPETUYECKH | TEOPETHYECK | 3HAHUI
TEOPUIO u METOBI | pPaCYETOB U DKCIIEPUMEHTOB g
BI€ 3HAHHUS | X HOJOXKEHUH, | HX TEOPETHYCCKH
(GyHIaMeHTaIBHBIX HAYK TEOpeTH4e | METOIOB U MONOKEHUH, | X MOJOKEHUIA,
CKHX Moenel METOJOB U METOJOB U
MOJIOXKEHH | BBICIICH Mozenei MoOJeleH
#, METOZIOB | MaTEMAaTHKH, BBICIIICH BBICIIICH
M MOJEICH | HEOOXOOUMEBIX | MaTEeMAaTHKH, | MaTEMAaTUKHU,
BEICIICH IUIS HE0OXOAUM | HEOOXOIMMBIX
MaTeMaTuK | MPOBEICHHUS BIX JUIS IUIS
H, pacyeToB u MMPOBEACHUS | MPOBEIACHUS
HEOOXOAHW | DKCHEPHUMEHTO | PacueToB W pacueToB U
MBIX TSI B DKCIICPUMCH | 9KCIIEPUMEHTO
MPOBEACHU TOB B
sl PacYETOB
"
JKCIEpUME
HTOB




13

Kox u HaumeHnoBanue
AHIAKATOPA TOCTUKECHUSA
KOMIIETEHIUHA

Jeckpuntops! (YpoBEeHb BBIPaXKEHHOCTH

KOMTICTCHITHH )
[Mnanupyembie pe3yabTaThl 00yUeHUs
YIIOBJIETBO- | HEYIOBJIETBO-
OTIMYHO XOpOIIIO0
PHUTENBHO PHUTENBHO
YMeTh MPUMEHSTh TCOPETUICCKHIE TTOJIOKEHHUS, METO/IBI | YCToiunB | OCHOBHBIC Basosbie OrcyrcrBue
U MOJEIH BBICIICH MaTEMaTHKH, HEOOXOAMMbIe jyrs | PIC YMCHHA | yMCHIA YMCHUA GazoBrIx
MPUMEHEH | MPUMEHEHUS MPUMEHEHHST | yMEHHHN
IIPOBEACHUS PACUETOB U DKCIIEPUMEHTOB
ust TEOPETHYCCKH | TEOPETHUYCCK | IMPUMCHEHHS
TEOpeTHYE | X MOJOKCHHH, | WX TEOPETHYCCKH
CKHX METOJIOB U TOJIOKCHHH, | X IOJIOKCHHIMA,
MOJIOKEHH | MOJeIei METOMIOB U METOIOB U
M, METOOB | BBICHICH MoJienen MoJenen
M MOJENel | MaTeMaTHKH, BBICIICH BBICIIICH
BEICIICH HEOOXOAUMBIX | MaTeMaTUKH, | MaTEMAaTUKHU,
MaTeMaTuK | IJIs HeoOX0oAUM | HEOOXOMMMBIX
H, MPOBEICHUS BIX JUISI IS
HEOOXOJHM | pacueToB U MPOBEJCHUS | NPOBEICHUS
MBIX JIJIS 9KCIIEPUMEHTO | PacyeToB U pacyeroB u
MMPOBEACHU | B DKCIICPUMCH | 9KCIIEPUMEHTO
sl PaCYETOB TOB B
u
IKCIICPUME
HTOB
Bnanets HaBbIKaMU TPUMEHEHHS METOJOB M Mojeei | Ycroiuns | OCHOBHBIC Baszosbie Otcyrcrue
BBICIIIEH MaTEMAaTHKH, HEOOXOAMMBIX I MPOBeAeHus | PIC HABBIKM | HABBIKH HaBbIKH 6asoBbIx
MPUMEHEH | MPUMEHEHUS MPUMEHEHHS | HABBIKOB
pac4eToB U DKCIIEPUMEHTOB
us TEOPETHUYECKH | TEOPETUYECK | MPUMEHEHUS
TEOpeTHYe | X MOJIOKEHHUH, | ux TEOPETUUECKH
CKHX METOIOB U [IOJIOKCHMI, | X IOJIOKEHUIA,
[IOJIOKCHH | MOJEIei METOJOB U METOOB U
i, METOZIOB | BBHICHICH MoJienei MoJenei
M MOJIeJIeli | MaTeMaTHKH, BBICIIEN BBICIIIEH
BBICIIIEH HEOOXOMUMBIX | MAaTEMATHKH, | MATEMATHKH,
MaTeMaTuK | It HEO0X0IUM HEOOXOUMBIX
H, MIPOBEACHUS BIX JUTSE TUTSE
HEOOXOAW | PacyeToB H MPOBEACHUS | MPOBEIACHUS
MBIX JIJIS 9KCIIEPUMEHTO | PacyeToB U pacyeToB u
MPOBEJICHU | B IKCIEPUMEH | DKCIIEPUMEHTO
s PaCUeTOB TOB B

Bun
aTTecTalun

OLeHOYHEBIE

cpecTBa




14

Kox u HaumeHnoBanue
AHIAKATOPA TOCTUKECHUSA
KOMIIETEHIUHA

Jeckpuntops! (YpoBEeHb BBIPaXKEHHOCTH

KOMTICTCHITHH )
[Mnanupyembie pe3yabTaThl 00yUeHUs
YAOBJIETBO- HCYIOBJICTBO-
OTIIMYHO Xopouo
PUTCIBHO PUTCIBHO

u

JKCHEepUMe

HTOB

Bun
aTTecTalun

OLeHOYHEBIE

cpecTBa

[IK-2. CriocobeH Ha OCHOBE 3aKOHOB TEIJIOPU3UKU M TEPMOAMHAMHUKH MPOTHOZMPOBATH XapaKTEp W pa3Mephbl 30H BO3JCUCTBHUS OMACHBIX (PAKTOPOB U UX
COIMYTCTBYIOIIIUC, HUX HpOSIB.HeHI/II\/'I Ipu aBapuiax M II0XKApaxX B IMOMCHICHHUAX, 3AaHHUAX, COOPYKCHUAX, HA TCXHOJOTHYCCKUX YCTAHOBKAX M OTKPBITOM

IPOCTPAHCTBE
IMIK-2.1. TlpoBoaut aHanu3 | 3HaTh TEOPETHUCCKUE MOJIOXKCHHUS, METOAbl U Mojenu | I'mybokuu | OcHoBHEIE Bazosere Otcyrcrue 13 KO
BO3HHUKHOBEHHS u 30H | BBICIIEH MaTEMaTHKH, HCOOXOIUMBIC UIS MPOBeAcHMs | YCTOMINB | SHAHUA SHaHWA 6asoBbIx D
o o bIC 3HAHUSA TCOPECTUYCCKU OCHOBHBIX 3HAHUU
BO3JIEHCTBUS OMACHBIX | aHaJu3a BO3HUKHOBEHHUS M 30H BO3IECHCTBHS OIACHBIX y
o o TCOPETUYIC X ITOJIOKCHHUU, TCOPECTUIECCK TCOPCTUYCCKU
(GakTOpOB W WX MPOSBICHUH | (AKTOPOB M UX MPOSBICHUI IPU aBapUsIX M NOXKAPaAX HA | crpux METO0B 1 X e —
OpU aBapusIX U IMOKapax Ha | OCHOBE 3aKOHOB TCIUIO(PHM3MKH M TEPMOJWHAMHKH HA | MONOXKEHH | Mojeseil THOJIOXKEHHIH, | METOI0B 1
OCHOBE 3aKOHOB TEIUIO(U3HMKHU | OOBEKTAX 3aIIUTHI H, METONI0B | BbICIIIEH METO/10B 1 Mozeneit
u TepMOI[I/IHaMI/IKI/I Ha )48 MOZ[CiICI/I MaTE€MaTHuKH, MO,I[QHQE/I BBICHICH
BBICIIICHU HeO6XO,Z[I/IMBIX BBICIIICHU MaT€MaTHuKH,
00BEKTAX 3aIUTHI
MaTEMATUK JJIs MaTEMaTUuKH, HeO6XO,Z[I/IMBIX
H, IIPOBCACHUA HCO6XOZ[I/IM JJIs
HeoOxoau aHaIn3a BIX JUTS MIPOBEICHUS
MBIX OJIs1 BO3HHUKHOBCHHU IPOBCIACHUA aHaJIu3a
OpOBCACHU s U 30H aHaJin3a BO3HUKHOBCHHU
s aHaJIn3a BO3,H€I7[CTBPI${ BO3HUKHOBC s U 30H
BO3HHUKHOB OIIaCHBIX HUS U 30H BO3,H€I7[CTBPI${
CHUA U 30H (baKTOpOB nu BO3Z[CﬁCTBI/IH OIIaCHBIX
BO3Z[CﬁCTB ux OIIaCHBIX (baKTOpOB nu
us MIPOSIBIEHUI ¢dakTopoB M | MX
OTIACHBIX TIPH aBapUsAX H | UX MIPOSIBIICHU I
(akTopoB | Mokapax Ha TIPOSIBJICHUH | TIPYW aBapusX H
" UX OCHOBE TP aBapusAx | MoKapax Ha
TIPOABJIICHU 3aKOHOB " T1oXKapax OCHOBE
W ipH TermnoGu3uKA | Ha OCHOBE 3aKOHOB
aBapusax u u 3aKOHOB TGHJ'IO(I)I/I?)I/IKI/I
noxxapax TECPMOJNHAMU TeHJ'IO(i)I/I?)I/IK u
Ha OCHOBC KN Ha nn TECPMOJUHAMU
3aKOHOB 06’LCKTaX TCPMOJANHAM KN Ha
TeHJ'IO(i)I/I?)I/I 3alIUThI HKHU Ha 06’LCKTaX
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Jeckpuntops! (YpoBEeHb BBIPaXKEHHOCTH

KOMTICTCHITHH ) = % <
Kox u HaumeHnoBanue ~« 5| E R
WHOIUKATOPa JOCTIKEHUS [Mnanupyembie pe3yabTaThl 00yUeHUs 5 5 9_1 =
YIIOBJIETBO- | HEYIOBJIETBO- Ol § ©
KOMIICTCHIINHN OTJIMYHO XOpOIO Bl g &
PHUTENBHO PHUTENBHO 5| & 5
KM U 00BbEKTax 3aLUTHI
TEepMOJIHA 3aLUTHI
MHKH Ha
00BEKTax
3aIIUATHI
YMeTh MPUMEHSTh TEOPETHUECKUE TIOJOKCHHUSI, METOJIbI | YCTOidMB | OCHOBHBIC bazogere Otcyrcersue
U MOJEIH BBICIIEH MaTEMaTHKH, HeOOXOauMBble Jyrs | PIC YMEHWA | yMCHIA YMCHUS GazoBbix
MPUMEHCH | IPUMCHEHHS MPUMEHCHHS | YMCHHI
IIPOBEACHUSA aHajau3a BO3HUKHOBEHUS 51 30H
C . ust TEOPETHYCCKH | TEOPETHUYCCK | IMPUMCHEHHS
BO3/ICHCTBHS ONACHBIX (PAKTOPOB U MX MPOSIBICHUN IPH | reopernue | x monoskennii, | ux TeopeTHUeCKH
aBapysiX U MOXkapax Ha OCHOBE 3aKOHOB TETUIOU3UKH H | ckux METOIOB U [TOJIOKCHMI, | X IIOJIOKEHUIA,
TEPMOJIMHAMHUKH Ha 0OBEKTaX 3aITUTHI HOJIOKEHH | MOZETEeH METOJIOB U METOJI0B
i, METOJIOB | BBICIIEH Mozenei Mozenel
M MOJENel | MaTeMaTHKH, BBICIIICH BBICIIICH
BEICIICH HEOOXOMUMBIX | MaTEeMaTUKH, | MaTEMAaTUKHU,
MaTeMaTuK | IS HEO00X0 UM HEOOXOUMBIX
H, MIPOBEACHUS BIX JUTSE TUTSE
HeoOXomu | aHamm3a MMPOBEACHUS | MPOBEIACHUS
MBIX TSI BO3HMKHOBEHH | aHAIIM3a aHanmM3a
MPOBEACHU | 5 U 30H BO3HHKHOBE | BO3HHKHOBEHH
s aHajM3a | BO3JEHCTBHUSA HUS U 30H SI M 30H
BO3HUKHOB | OIIACHBIX BO3JEUCTBHS | BO3JCHCTBUS
€HUs ¥ 30H | (paKkToOpoB u OITaCHBIX OIIaCHBIX
BO3JEHCTB | UX (daxTopoB 1 | hakTOpoB U
us MPOSIBICHU I X nx
OIIaCHBIX NPU aBapUsAX U | MPOSBICHUN | MPOSIBICHUIN
(daxTopoB | moxkapax Ha [IPY aBapusX | NP aBapusixX U
H UX OCHOBE U TI0Xapax mo’kapax Ha
MPOSIBJICHH | 3aKOHOB Ha OCHOBE OCHOBE
i Ipu TEIUIOGU3UKH | 3aKOHOB 3aKOHOB
aBapmsIX M | W TEIIOQHU3UK | TETUIODU3UKH
rmoskapax TEPMOAWHAMH | U U u
HA OCHOBE | KM Ha TEpMOJMHAM | TEPMOAUHAMHU
3aKOHOB 00BEKTaX MKW Ha KM Ha
TEIUTO(QU3H | 3aIUTHI 00BEKTax 00BEKTax




16

Kox u HaumeHnoBanue
AHIAKATOPA TOCTUKECHUSA
KOMIIETEHIUHA

Jeckpuntops! (YpoBEeHb BBIPaXKEHHOCTH

KOMTICTCHITHH )
[Tnanupyemblie pe3ynbraTbl 00ydeHUs
YIOBIETBO- | HEYIOBJIETBO-
OTJIMYHO XOPOLIO
PUTEIBEHO PUTEIBEHO
KU U 3AIUTHI 3AIUTHI
TEPMOMHA
MUKH Ha
o0BeKTax
3AI0UTEI
Brnanets HaBbIKaMU TPUMEHEHHS METOJOB M Mojejei | Ycroiuns | OCHOBHBIC Baszosbie Otcyrcersue
BBICIIIEH MaTEMAaTHKH, HEOOXOAMMBIX I MpOBeAeHus | PIC HABBIKM | HABBIKH HaBBIKH GazoBbrx
g NpUMEHEH | NPUMEHEHHS NPUMEHEHHS | HABBIKOB
aHaJIn3a BO3HHUKHOBCHUSA WU 30H BO3JACHUCTBUS OIIACHBIX
. us TEOPETHYECKH | OCHOBHBIX NpUMEHEHHS
(hakTOPOB ¥ MX MPOSBICHAN [PU aBapHAX M MOXKapax Ha TeopeTHdEe | X MOJIOXKEHHMH, | TEOPETHYECK | TEOPETUIECKH
OCHOBC 3aKOHOB TeHJIO(bI/BI/IKI/I U TCPpMOJWHAMHKU HaA | ckux METOJIOB U ux X MOJIOKEHHH,
00BEKTaX 3aIIUTHI MOJIOKEHH | Mojeneit MOJNIOKEHUH, | METOMOB U
if, METOJI0B | BBICIIEH METOJIOB U Mozeneit
M MOJIEJICH | MaTeMaTHKH, MoJienei BBICIIICH
BBICILIEH HEOOXOJUMBIX | BEICIIEH] MaTeMaTHKH,
MaTeMaTHK | Jjis MAaTeMaTHKH, | HEOOXOIMMBIX
u, HpOBEICHHUS HeoOXomuM | [Is
HeoOXomu | aHamm3a BIX JUIS NpOBEICHNUS
MBIX 15 BO3HHMKHOBEHH | IIPOBEJCHHS | aHAIU3a
NPOBENCHH | 51 U 30H aHanM3a BO3HHKHOBEHH
A aHanu3a | BO3NEHCTBUA | BOSHMKHOBE | 1 M 30H
BO3HHMKHOB | OIMACHBIX HHS U 30H BO3/IEHCTBUS
€HMs U 30H | (paKTOPOB U BO3JIEHCTBHSA | OMACHBIX
BO3JEHCTB | MX OMACHBIX (pakTOpOB U
ust HpOSBIECHUIT (GakTOpoB M | HX
OMACHBIX IpHU aBapHAX U | UX HpOSBIECHUIT
(pakTOpoB | TOXkapax Ha OpOSBICHUH | IIpU aBapHsaX U
U UX OCHOBE NpH aBapHAX | MOKapax Ha
NpOSBIICHH | 3aKOHOB M TO3Kapax OCHOBE
i npu TEIUIOQU3UKH | Ha OCHOBE 3aKOHOB
aBapuaAX ¥ | ¥ 3aKOHOB TeMIOpU3UKH
Hoxapax TEPMOJMHAMH | TEINIOGH3UK | W
Ha OCHOBE | KM Ha un TepMOIMHAMU
3aKOHOB 00BeKTax TepMOJMHAM | KH Ha
TerIo(H3H | 3AIIUTEI UKH Ha 00BEKTAX

Bun
aTTecTalun

OLeHOYHEBIE

cpecTBa
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Jeckpuntops! (YpoBEeHb BBIPaXKEHHOCTH

KOMITCTCHIIHH ) = % <
Kox u HaumeHnoBanue ~« 5| E R
UH/INKATOpa TOCTUKCHUS [Tnanupyemblie pe3yabTaThl 00yUCHUS CE 5| ¢ =
YAOBJIETBO- HCYIOBJICTBO- (D] [5) L
KOMIICTCHIINHN OTJIMYHO XOpOIO Bl g &
PUTCIBHO PUTCIBHO g O o
KU U 06L€KTaX 3alIUThI
TCPMOJAHA 3alUThI
MHKHU HaA
o0BeKTax
3allIUThI
[1K-2.3. IIporHo3upyer 3HaTh TEOPETUYCCKHUE TOJIOKEHUS,, METObI U Mojenu | [nybokne | OcHoBHbIe basossre Ortcyrersue 3 | KO
JMHAMHUKY OTACHBIX ()aKTOPOB | BBICIIEH MaTEeMAaTHKH, HEO0OXOUMBIE s |4 SHaHWA SHaHWA GazoBbix D
YCTOI/I'{I/IB TCOPETUICCKHU TCOPETUICCK 3HAHUU
U MX COMYTCTBYIOIIMX NPOTHO3UPOBAHUS TUHAMUKH OMACHBIX (PAKTOPOB U UX .
o o bIC 3HAHUSA X IOJIOKCHHU, nux TCOPETUIYCCKHU
MIPOSIBJICHUH TPU aBapHsIX U COIYTCTBYIOUIMX MPOSBICHNH TIPU aBapHsX M MOKAPAX | reoperuue | METONIOB M ToNONeHHH, | X IOTOKEHMH,
noxapax B IOMCHICHUAX, B IIOMCIICHUSX, 3JaHUAX, COOPYKCHUAX, Ha | ckux MoJeleH METOJ0B 1 METOJIOB U
3IAHHSIX, COOPYKEHUSAX, Ha TEXHOJIOTMYECKUX yCTaHOBKax u OTKPBITOM | TONOKEHH | BbICIIICH Mmozeneit moeseit
TEXHOJIOTUYECKHUX YCTAHOBKAX | MPOCTPAHCTBE 1, MCTOROB | MAaTCMaTHKH, | BBICIICH BBICIICH
" MoJcCJIen H€06XO,HI/IMI)IX MaTC€MaTuKu, Mar€MaTHuKu,
1 OTKPBITOM IIPOCTPAHCTBE .
BBICILLIEN itic:e HEOOXOoUM HEOOXOIUMBIX
MaTEMATUK IIPOTHO3UPOBA BbIX AJIsA JJIA
H, HUS JWHAMHUKH | TIPOTHO3HPO | TIPOTHO3UPOBA
HCO6XOZ[I/I OITIaCHBIX BaHHUSA HUSA JUHAMHUKNU
MBIX I d)aKTOpOB nu JUHAMHUKHU OITIaCHBIX
TIPOTHO3Up | HX OTIACHBIX (hakTopoB u
OBaHWMS COMYTCTBYIONI | (haKTOpPOB U | UX
JUHaAMUKHU ux nux COMMYTCTBYTIOIIL
OITaCHBIX HpOHBHeHI/Iﬁ COITYTCTBYIO ux
(akTOpOB | NpM aBapHAX U | KX TIPOSIBIICHU I
1 UX noXxapax B MIPOSIBJICHUI | TIpU aBapusixX U
COITYTCTBY IIOMCUICHUAX, Ipu aBapuiax Ioxapax B
110)11070.¢ 3JaHUAX, " IoXKapax B IIOMCUICHUAX,
TIPOABJIICHU COOPYXKCHHUAX, IIOMCIICHUS 3OaHHUAX,
W ipH Ha X, 3IaHUSAX, COOPYKEHUSIX,
aBapusIX U | TEXHOJIOTHYEC | COOPYXKCHHs | Ha
moXxkapax B KUX X, Ha TECXHOJIOTHUYECC
IIOMCIIICHHU YCTaHOBKax U TEXHOJIOIU4 KUX
X, OTKPBITOM CCKUX YCTaHOBKax 1
3JaHUAX, MMPOCTPAHCTBE YCTaHOBKax OTKPBITOM
COOPYKCH 1 OTKPBITOM IPOCTPAHCTBE
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Jeckpuntops! (YpoBEeHb BBIPaXKEHHOCTH

KOMTICTCHITHH ) = % <
Kox u HaumeHnoBanue ~« 5| E R
UH/INKATOpa TOCTUKCHUS [Tnanupyemblie pe3yabTaThl 00yUCHUS 5 5| ¢ =
YAOBJIETBO- HCYIOBJICTBO- () [5) o
KOMIICTCHIINHN OTJIMYHO XOpOIO Bl g &
PUTCIBHO PUTCIBHO g O o
HuAX, Ha OPOCTPAHCTB
TEXHOJIOI'! [
YECKUX
yCTaHOBKa
XU
OTKPBITOM
MPOCTPaHC
TBE
YMeTh NPUMEHSTh TEOPETHUECKUE TIOJOKCHHUSI, METOJIbI | YCTOidMB | OCHOBHBIC bazogere Otcyrcerue
U MOJEIH BBICIIEH MaTEMaTHKH, HeOOXOauMBble Jyrs | P YMCHHA | yMCHIA YMCHUA GasoBeIx
MNPUMCHCH MMPUMCHCHUSA OPUMCHCHUSA yYMEHUN
NPOTHO3UPOBAHUS TUHAMUKH OMACHBIX (PAKTOPOB U UX
o us TCOPECTUYCCKU TCOPECTUIECCK MMPUMCHCHUSA
COMYTCTBYIOIINX NMPOABICHUN IIPU aBAPUAX M MOXKAPAX | reopernue | X monmoxeHuii, | ux TEOPETHICCKH
B NOMEILCHUAX, 30AHUAX, COOPYKEHUSX, Ha | ckux METOJIOB U TOJIOKEHHH, | X MOJIOKCHHH,
TEXHOJOTUIECCKHIX YCTaHOBKax u OTKPBITOM | TOIOKEHH | Monenel MCTOJIOB H | METOJIOB H
HpOCTpaHCTBe Hu, MeTOZ[OP BBICIICH MO,Z[eHeE/I MOZ[CHCE/I
u MOJeCJIEn MaT€MaTHuKH, BBICIIIEU BBICHICH
BBICIIEN HeO6XO,Z[I/IMBIX MaTEMaTUuKH, MaT€MaTHuKH,
MaTeMaTuK | ISt HE00X0 UM HEO0OXOTUMBIX
H, IIPOTHO3UPOBA BbIX AJIsA JJIs
HEOOXOAW | HHS TMHAMHUKH | MPOTHO3MPO | IIPOrHO3HUPOBA
MBIX IJIs1 OIIaCHBIX BaHUsA HUS JUHAMUKU
IPOrHO3Up (baKTOpOB nu JUHaAMUKHU OIIaCHBIX
OBaHUA ux OInaCHBIX (baKTOpOB nu
JUHAMHUKH | COMyTCTBYIOL | (GAKTOPOB U | HX
OIIaCHBIX ux nux COMMYTCTBYTIOIIL
(bakTOpoB | MPOSBIICHUI COIIYTCTBYIO | MX
1 UX [IPH aBapusAX U | IIUX MIPOSIBIICHU
COMYTCTBY | MOXapax B MMPOSIBJICHUHN | TIPH aBapHsx W
HOIMUX IIOMCUICHUAX, Ipu aBapuiax TmoXxKapax B
TIPOABJIICHU 3OaHHUAX, " T1oXKapax B IIOMCUICHHUAX,
i Ipu COOPYXKEHUSIX, | MOMEIICHHUS | 3JIaHUSAX,
aBapusax u Ha X, 30aHHUAX, COOPYIKCHHUAX,
noxapax B TEXHOJIOTHYEC COOpPYKCHUSA Ha
IIOMCIICHN KHUX X, Ha TEXHOJOTHYEC
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KOMTICTCHITHH ) = % <
Kox u HaumeHnoBanue ~« 5| E R
WHAUKATOPA TOCTHKEHUS [Mnanupyembie pe3yabTaThl 00yUeHUs 5 5] g =
YAOBJIETBO- HCYIOBJICTBO- () [5) o
KOMIICTCHIINHN OTJIMYHO XOpOIO Bl g &
PUTCIBHO PUTCIBHO g O o
X, YCTaHOBKax 1 TEXHOJIOI'n4 KHUX
3JaHUAX, OTKPLITOM CCKUX YCTaHOBKax 1
COOpPYKCH MMPOCTPAHCTBE YCTaHOBKax OTKPLITOM
HsX, HA M OTKPBITOM | MPOCTPAHCTBE
TEXHOJIOTH TPOCTPAHCTB
YECKHUX €
yCTaHOBKa
XU
OTKPBITOM
MPOCTPAHC
TBE
Bragerp HaBbIKAMHM TPUMEHEHHUS METOJIOB W Mojelei | Ycroiuns | OcHoBHBIC Basosbie OrcyrerBue
BBICHJeI‘/’I MaTeMaTI/IKH, HGO6XO,Z[I/IMLIX IS bIC HABBIKU HAaBBbIKH HaBbIKHU 6a3OBLIX
NPUMCHCH MMPUMCHCHUSA OPUMCHCHUSA HAaBBIKOB
MPOTHO3UPOBAHUS JUHAMHUKH OTACHBIX (PAaKTOPOB M HX
o 1508 TCOPECTUYCCKU TCOPECTUIECCK MMPUMCHCHUA
COHYTCTBYIOINX TIPOABJICHUU IIPH aBAPUAX U IOKAPAX | teopermue | X monoskeHHH, | uX TEOPETUYECKH
B MOMEUICHUSX, 3J1aHUSX, COOPYKCHUX, Ha | ckux METOJIOB U TIOJIOXKEHHH, | X ITOJIOKEHHM,
TEXHOJOTHYECKUX YCTaHOBKax u OTKPBITOM | TIOJIOKEHH | MOJCIeH METOJIOB U METOJIOB H
HpOCTpaHCTBe Hu, MeTOI[OP BBICIICH MO,Z[QHQE/I MOZ[CHCE/I
" MOJeCJIEn MaTE€MaTHuKH, BBICIIIEU BBICIICHU
BBICIIEN HCO6XO,Z[I/IMBIX MaTEMaTUuKH, MaT€MaTHuKH,
MaTeMaTuK | I HEOOX0UM HEOOXOIUMBIX
u, MMPpOTrHO3UPOBaA BbIX OJIs1 JJIsL
HCO6XOZ[I/I HUSA JUHAMUKU OPpOrHo3npo MMPpOTrHO3UPOBaA
MBIX IJIs1 OIIaCHBIX BaHUsA HUS JUHAMUKU
IPOrHO3Up (baKTOpOB nu JUHaAMUKH OIIaCHBIX
OBaHUs ux OInaCHBIX (baKTOpOB nu
MUHAMUKH | COMYTCTBYIONI | (pakTOpoB M | WX
OITaCHBIX nux Hnux COITYTCTBYTOIIT
(akTopoB | TIpOSIBIEHUH COITyTCTBYIO | MX
" UX TP aBapHUsAX U | TIUX MIPOSIBIICHU I
COITyTCTBY | MOXKapax B TIPOSIBIICHUH | TIPYW aBapusiX H
HOIuX IIOMCUICHUAX, Ipu aBapuiax Toxxapax B
IPOABJICHU 3JaHUAX, " NoXKapax B IIOMCUICHUAX,
171 Ipu COOPYIKCHHUAX, IIOMCLICHUSA 3OaHUAX,

Jeckpuntops! (YpoBEeHb BBIPaXKEHHOCTH
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Kox u HaumeHnoBanue
AHIAKATOPA TOCTUKECHUSA
KOMIIETEHIUHA

Jeckpuntops! (YpoBEeHb BBIPaXKEHHOCTH

KOMITCTCHIIHH )
[Mnanupyembie pe3yabTaThl 00yUeHUs
YAOBJIETBO- HCYIOBJICTBO-
OTJIMYHO Xopouo
PUTCIBHO PUTCIBHO

aBapusax u Ha X, 30aHHUAX, COOPYIKCHHUAX,
noxxapax B TEXHOJIOI'N4YEC COOpYKCHUSA Ha
IIOMCILICHN KUX X, Ha TEXHOJIOI'NYEC
ax, YCTaHOBKax U TEXHOJIOIU4 KUX
3IaHUAX, OTKPBITOM CCKUX YCTaHOBKax U
COOPYXEH | MPOCTPAHCTBE | YCTAHOBKAaX | OTKPHITOM
WX, HA M OTKPBITOM | MPOCTPAHCTBE
TEXHOJIOTH TPOCTPAHCTB
YCCKHUX €
yCTaHOBKa
XHu
OTKPBITOM
MPOCTPAHC
TBC

Bun
aTTecTalun

OLeHOYHEBIE
cpencTBa

[IK-4. CrnocoOeH K pacyeTy, caMOCTOSTEILHOMY MPOCKTHPOBAHWIO M KOHTPOJIO MOHTa)XKa CHCTEM IPOTHBOMOXKAPHOW 3alIUTHI, TEXHHUYECKUX CPEICTB

MIPOU3BOJICTBEHHON U TTOYKAPHON aBTOMATHUKH, TPOTUBOMOXKAPHOTO BOIOCHAOKEHUS, pa3pabOTKe MPABIII UX UCIIOJIB30BAHUS U KOHTPOJISI pab0TOCIIOCOOHOCTH
I1K-4.2.  PaccuuthiBaeT ¥ | 3HaTh TEOPETHUECKUE MOJOXKEHHUS, METOABI U Mojenu | Iybokue | OcHoBHBIC Basosbie OrcyrerBue 13 | KO
MPOEKTUPYET 9JIEMEHTHI | BBICIICH MaTeMaTHKH, HEOOXOAMMBbIC i pacdera u |4 SHaHMA SHaHMA 6a3°B"}X D
o o YCTONYUB TCOPETUICCKHU TCOPETUICCK 3HAHUU
CHCTEM MIPOTHUBOIIOKAPHOH | TPOSKTUPOBAHUS SJICMEHTOB CUCTEM IPOTHBOITOKAPHOM N
o bIC 3HAHUSA X IOJIOKCHHU, nx TCOPETUUCCKHU

3aIUTHI, TEXHUYCCKHUE | 3aIUUTHI, TEXHHYCCKUX CPEICTB NPOM3BOACTBCHHON H | reopermue | metonos u TONOKEHHH, | X MOTOKCHHM,
cpeacTBa HpOHSBOILCTBeHHOP'I u HO)KapHOP'I aBTOMATHKH, IMPOTHUBOIIOKAPHOTI'O | ckux MOJCTIeH METOHA0B U METOJIOB U
MOYKapHOH aBTOMATHKH, | BOJOCHAOKEHUS TIOJIOKEHU | BBICLIEH MOJENEH MOJENneH
IPOTHBOIIOKAPHOTO H, MGTOZ[OUB MaTEMaTHKH, BBICIICH BBICIIICH

" MoJcJIen H€06XO,HI/IMI)IX MaTC€MaTuKu, Marc€MaTuKu,
BOIOCHAOKEHUSA "

BBICIIICU JJIA pacucTa u HCO6XOZ[I/IM H€06XO,HI/IMI)IX

MaTEMaTUK MMPOCKTUPOBAH BbIX OJIs1 JJIA pacucTa u

u, HsI DJICMCHTOB pacyeTra u MMPOCKTUPOBAH

HCO6XOHI/I CUCTEM MIPOCKTUPOB HsI DJICMECHTOB

MBIX IS IIPOTHUBOIIOXKA aAHUuA CUCTEM

pacueTa u | PHOM 3allIMTHI, | JIEMEHTOB MIPOTUBOTIOKA

TMPOEKTUPO | TEXHUUECKUX CHUCTEM pHOM 3aIlUTHI,

BaHHUSA CpeacTB IIPOTUBOIIOXK TCXHUYCCKUX

JJIEMEHTOB | MPOM3BOJACTBE | APHOM CpencTB

CUCTEM HHOH U 3allUThI, ITPONU3BOCTBE




21

Jeckpuntops! (YpoBEeHb BBIPaXKEHHOCTH

KOMTICTCHITHH ) = % <
Kox u HaumeHnoBanue ~« 5| E R
AHIAKATOPA TOCTUKECHUSA [Mnanupyembie pe3yabTaThl 00yUeHUs 5 5 2 =
YIIOBJIETBO- | HEYIOBJIETBO- | H @
KOMIICTCHIINHN OTJIMYHO XOpOIO Bl g &
PHUTETBHO PHUTETBHO 5 & °
MPOTUBOIIO | TOXKAPHOUN TEXHUYECKH | HHOM M
KapHON ABTOMATHKH, X CPENCTB MOXapHOU
3aIUTH, NPOTHBOIOXa | MPOU3BOJACTB | aBTOMATHKH,
TEXHHYECK | PHOTO SHHOM 1 MPOTHBOTIOXkA
HX CPEICTB | BOMOCHAOXKEH | MOKAPHOM pHOTO
MPOU3BOAC | W ABTOMATHKH, | BOJOCHAOXKEH
TBEHHOM H MPOTHBOTIOK | WS
TIOXapHOU apHOTO
aBTOMATHK BOJIOCHA0KE
u, HHUSI
MIPOTUBOTIO
HKaPHOTO
BOJIOCHA0
KEHUs
YMeTh MPUMEHSATH TEOPETUICCKHIE TTOJIOKEHHUS, METOIBI | YcToiiunB | OCHOBHBIC Basosbie OrcyrerBue
U MOJEIU BBICHIEH MATEMAaTUKH, HEOOXomumble s | PIC YMCHII | yMCHIT YMCHITA GasoBpIx
MPUMEHEH | MPUMEHEHHSI MPUMEHEHHST | YMEHUI
pacuera U Hp(jeKTI/IpOBaHI/ISI DJIEMEHTOB  CHUCTEM | TCOPCTHUCCKH | TeopeTHIeCK | MpHMEHEHHA
IPOTUBOIOKXAPHON  3ALIMTBI, TEXHMUYECKMX CPEICTB | reoperuue | X mojiokeHnil, | ux TeOpeTHUECKH
MPOU3BOACTBEHHOMN U MOYXKapHOH aBTOMATHKH, | ckux METOJIOB U MONOKEHUH, | X MOJOKEHHIA,
MIPOTUBOMOXKAPHOTO BOIOCHAOKECHHUS HOJIOKEHN | MoJienel METO/IOB U METOJIOB 1
i, METO/IOB | BBICIICH MOJIeIIei MoJenei
¥ MOJIEJICH | MaTeMaTHKH, BBICIIICH BBICIIICH
BBICIIEH HEOOXOJMMBIX | MaTeMATHKH, | MATEMATHKH,
MareMaTHK | JUIS pacueTta i | HEOOXOOUM | HEOOXOIUMBIX
u, MPOEKTUPOBAH | BIX JUIS JUTS pacueTa u
HEOOXOAM | Ws DJIEMEHTOB | pacdera u MPOEKTUPOBAH
MBIX JUTS CHCTEM MPOEKTHPOB | WS 3JIEMEHTOB
pacuera W | MPOTHBOTIOXA | aHHs CHCTEM
MPOEKTHPO | PHOM 3alINATHI, | IEMEHTOB MPOTHBOTIOXkA
BaHUSA TEXHUYECKHX | CHCTEM PHOI 3aIIUTHI,
SJIEMEHTOB | CPEICTB MPOTHBOIOX | TEXHUYICCKUX
CHCTEM MPOM3BOJICTBE | apHOM CpeicTB
MPOTHBOIO | HHOM M 3aIIUTHI, MIPOM3BOJICTBE
JKapHOU MOXKapHOU TE€XHUYECKH | HHOM U
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Kox u HaumeHnoBanue
AHIAKATOPA TOCTUKECHUSA
KOMIIETEHIUHA

Jeckpuntops! (YpoBEeHb BBIPaXKEHHOCTH

KOMTICTCHITHH )
[Mnanupyembie pe3yabTaThl 00yUeHUs
YIOBJIETBO- | HCYJOBJICTBO-
OTIIYHO XOPOIIO
pHUTETBHO PHUTETBHO
3aIUTHI, aBTOMATHKH, X CPEICTB MOXKapHOU
TEXHUYECK | MPOTHBOIIOXA | MPOU3BOJCTB | aBTOMATHKH,
WX CPEICTB | PHOTO CHHOU 1 MIPOTHBOIIOKA
MPOM3BO/IC | BOJAOCHAOXKEH | MOXKAPHOM pHOTO
TBEHHOW M | W ABTOMATHKH, | BOJIOCHAOMXEH
TIOXapHOU TMPOTUBOTIOX | US
ABTOMATHK apHOTO
u, BOZOCHAOXE
MIPOTHBOIIO HUS
KAPHOTO
BOJIOCHA0
JKCHHS
Bragerp HaBbIKAaMHM TPUMEHEHHUS METOJOB W Mojelei | Ycroiuns | OcHOBHBIC Basosbie OrcyrerBue
BBICIIICH MaTeMaTHKH, HEOOXOIMMBIX JJIsi pacuera U | PIC HABRIKM | HABBIKH HaBBIKH GasoBerx
., | IpUMCHEH | MPUMECHCHUS MPUMEHCHHS | HABBIKOB
MPOECKTUPOBAHUS SIIEMEHTOB CHCTEM MPOTUBOMOKAPHOU
N ust TEOPETHYECKH | TEOPETUYECK | MPUMEHEHUS
3aIIUThI, TEXHUYECKHUX CPEACTB NMPOM3BOIACTBEHHOM H | reopernue | X monokenwii, | mx TEOPETHYECKH
1'I0>KapHOI71 AaBTOMAaTHKH, IMPOTHUBOIIOKAPHOTI'O | ckux METOJIOB U TIOJIOKEHHUH, | X TOJIOKEHU,
BOJIOCHAOXKEHUS TOJIOKEHU | MoAeel METOJIOB U METOJIOB U
Wi, METO/IOB | BBICIICH MoJienei Mojenei
M MOJIeJIeli | MaTeMaTHKH, BBICIIIEN BBICIIIEH
BEICIIICH HEOOXOIUMBIX | MAaTECMATUKH, | MAaTEMATHKH,
MaTeMAaTUK | IJIS pacueTa U | HEOOXOMUM | HEOOXOIHUMBIX
H, MPOSKTHPOBAH | BIX JUIS JUTS pacdyera u
HeoOXOMM | WS 3JEMEHTOB | pacuera u MIPOCKTHPOBAH
MBIX JIIS cUCTEM MPOCKTUPOB | WS DIICMCHTOB
pacdeTta W | MPOTHBOIOXKA | aHUS cUCTEM
MIPOCKTUPO | PHOM 3alIUTHI, | AIEMEHTOB MPOTHUBOIOXKA
BaHUs TEXHHYECKUX | CHCTEM PHOI1 3aInTBI,
JJIEMEHTOB | CPEICTB MIPOTUBOIIOK | TEXHUYECKUX
CHCTEM MPOM3BOJICTBE | apHO CpeacTB
MPOTUBOIIO | HHOU M 3aIIHTHI, MIPOU3BOJICTBE
JKapHOU HOXKapHOU TE€XHUYECKU | HHOM U
3aIUTHI, aBTOMATHKH, X CPEIICTB MOXKapHOU
TEXHUYECK | MPOTHBOIOXA | MPOU3BOJICTB | ABTOMATHKH,

Bun
aTTecTalun

OLeHOYHEBIE

cpecTBa
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Kox u HaumeHnoBanue
AHIAKATOPA TOCTUKECHUSA
KOMIIETEHIUHA

Jeckpuntops! (YpoBEeHb BBIPaXKEHHOCTH

KOMITCTCHIIHH )
[Mnanupyembie pe3yabTaThl 00yUeHUs
YIIOBJIETBO- | HEYIOBJIETBO-
OTIMYHO XOPOIIO

PHUTENBHO PHUTENBHO
HX CPEJICTB | PHOTO €HHOH U MPOTUBOIOXKA
MPOU3BOJIC | BOJOCHAOXEH | MOXKapHOM pHOTO
TBEHHON M | Hd ABTOMATHKH, | BOAOCHA0XKEH
TIOXapHOU TMPOTUBOTIOXK | US
aBTOMAaTHK ApHOTO
H, BOJIOCHA0KE
MIPOTHBOIIO HUS
JKAPHOTO
BOJOCHA0
JKCHMS

Bun
aTTecTalun

OLeHOYHEBIE
cpencTBa

[IK-22. CnocobeH K MOATOTOBKE HMCXOAHBIX ITaHHBIX 11 BBIOOpAa W OOOCHOBAaHUS HAYYHO-TEXHUUYECKMX M OPTAaHM3AIMOHHBIX PEIICHUH Ha OCHOBE
HKOHOMHYECKH 00OOCHOBAHHBIX MEp, HAPABJIEHHBIX Ha OOPHOY C MoXKapamu

[IK-22.2. PaccunteiBaer
MOKa3aTea  SKOHOMUYECKOU
3 PEKTUBHOCTH H TIPOBOAUT
SKOHOMHYECKOE O00OCHOBaHUE
HAyYHO-TEXHUYECKHUX

peHleHPlfl, HAITpaBJICHHBIX Ha
00pBr0y ¢ oKapaMu

3HaTh TEOPETUYECCKHE ITOJIOKEHHS, METOJBI M MOICIH
BEICIIIEN MaTEMAaTUKU, HGO6XOI[I/IMBIG IJIe pacdeTra
MoKaszaTeield  SKOHOMHYECKOW  d(PPeKTUBHOCTH U
MPOBEJICHUSI DKOHOMHUYECKOTO0 OOOCHOBAaHMSI HAy4HO-
TEXHUYECKUX PEIICHUN, HAMpaBICHHBIX Ha OOphOy ¢
MoXKapamu

I'ny6oku n
YCTOWYHB
bI€ 3HAHUS
TEeOpeTuye
CKHX
MOJIOXKEHH
M, METOIOB
U MoJeJIei
BBICIIICH
MaTeMaTHK
H,
HeoO0xoau
MBIX IS
pacueta
MOKa3aTell
e
SKOHOMHUYE
CKOH

3 dexTun
HOCTH U
TIPOBEIEHU
s
SKOHOMHYE

OCHOBHEIE
3HAHUS
TEOPETUUECKU
X TIOJIOKCHUH,
METOOB U
MoOJeIeH
BBICIIICH
MaTEeMaTHKH,

HEOOXOIUMBIX

JUTS pacdera
noxas3aTejaeh

OKOHOMHYECCKO

i
3 PeKTUBHOC
TH U
MPOBEICHUS

9KOHOMHYECKO

ro
000CHOBaHUS
Hay4JHO-
TEXHUYCCKHUX
peleHui,
HaIPaBJICHHBI

BaszoBrie
3HAHUS
TEOPETUUECK
ux
TTOJIOKCHHH,
METOIOB U
MoJeIIeH
BBICIICH
MaTEeMAaTHKH,
HEOOXOIUM
BIX IS
pacuera
nokasaTejen
SKOHOMHYEC
KOH

3¢ peKTHBHO
CTH U
TIPOBEICHUS
SKOHOMHYEC
KOTO
000CHOBaHHU
ST HAy4HO-
TEXHUYECKH

OrcytcTBUE
0a30BBIX
3HAaHUK
TEOPETHUYCCKHU
X TIOJIOKCHUH,
METOJIOB U
MoJenen
BBICIIICH
MaTEeMaTHKH,

HEOOXOIUMBIX

JUTS pacdera
Toxa3aTejaeh

9KOHOMHYECKO

i
3¢ PeKTUBHOC
TH U
MPOBEICHUS

OKOHOMHYECCKO

ro
000CHOBaHUS
Hay4JHO-
TEXHUYCCKHUX
pelIeHu,

13
e

KO
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Jeckpuntops! (YpoBEeHb BBIPaXKEHHOCTH

KOMTICTCHITHH ) = % <
Kox u HaumeHnoBanue ~« 5| E R
WHOIUKATOPa JOCTIKEHUS [Mnanupyembie pe3yabTaThl 00yUeHUs 5 5 2 =
YIOOBJIETBO- | HEYIOBJIETBO- | H @
KOMIICTCHIINHN OTJIMYHO XOpOIO Bl g &
PHUTENBHO PHUTEIBHO 5 & °
CKOT'O X Ha OOpp0y ¢ | X pelIeHHH, | HampaBICHHBI
000CHOBaH | Mokapamu HanpaBlieHH | X Ha O0pbBOY ¢
ust BIX Ha noskapamu
Hay9IHO- 60ps0y ¢
TEXHHUYECK oKapamu
ux
pelIeHun,
HArpasJicH
HBIX Ha
60pe0Yy C
MoXKapamu
YMeTh NPUMEHSATh TEOPETUICCKHIE TTOJIOKEHHUS, METO/IBI | YCToiunB | OCHOBHBIC Basosbie OrcyrerBue
U MOJEIH BBICIICH MaTEMAaTHKH, HEOOXOAuMbIe jyrs | PIC YMCHHA | yMCHIA YMCHUA GazoBeIx
. N MPUMEHEH | MPUMEHEHUS MPUMEHEHHST | yMEHHH
pacdeTa mokazareyiell IKOHOMHUYECKOH 3P (HEeKTHBHOCTH
ust TEOPETUYECKH | TCOPETUUYECCK | MPUMEHEHHS
U MPOBCACHUA SKOHOMHUYCCKOI'O 000CHOBaHHUSA HAay4YHO- TeopeTHde X TIOJIOXKEHHH, | UX TEOPETHYECKH
TEXHHYCCKHUX PEIICHUH, HANPaBIICHHBIX HAa OOpbOY C | ckux METOJIOB I NOJIOXKEHHH, | X MONOMKEHHi,
nokapamu TOJIOKEHU | MoAeen METOIOB 1 METOJOB U
i, METOZIOB | BBICIIICH MoJIenei Mozerneit
M MOJIeJIeli | MaTeMaTHKH, BBICIIIEN BBICIIIEH
BBICIIICH HEOOXOJMMBIX | MaTeMATHKH, | MATEMATHKH,
MaTeMaTuK | JUIs pacueTa HEOOXOMM | HEOOXOIUMBIX
u, nokasaresei BIX JUTS JUTS pacyera
HEOOXOOM | 9KOHOMHYECKO | pacuera nokasarenen
MBIX IS i Mokasaresyieil | SKOHOMHYECKO
pacuera ¢ deKTUBHOC | dKOHOMHUYEC | i
nokaszatren | TU U Ko 3¢ GeKTHBHOC
el MIPOBEICHUS 3 dexTruBHO | TH U
9KOHOMHYE | SKOHOMHIECKO | CTH U TIPOBEICHUSI
CKOif TO MPOBE/ICHUST | 3KOHOMHYECKO
3dpdexTrB | 000CHOBaHUS | SKOHOMHYEC | TO
HOCTH W HAYYHO- KOTO 0060CHOBaHMUS
MPOBE/ICHN | TEXHUYECKUX | OOOCHOBAaHM | HAYYHO-
st pelieHui, ST HAyIHO- TEXHUYCCKUX
9KOHOMHYE | HAMpPABICHHB | TEXHHYECKH | PCIICHHI,
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Kox u HaumeHnoBanue
AHIAKATOPA TOCTUKECHUSA
KOMIIETEHIUHA

Jeckpuntops! (YpoBEeHb BBIPaXKEHHOCTH

KOMTICTCHITHH )
[Mnanupyembie pe3yabTaThl 00yUeHUs
YIIOBJIETBO- | HEYIOBJIETBO-
OTJIMYHO XOPOLIIO
PHUTENBHO PHUTENBHO
CKOT'O X Ha 0OpBOY ¢ | X pEeLIeHUid, | HANPaBIICHHBI
000CHOBaH | Mokapamu HanpaBlieHH | X Ha O0pbBOY ¢
ust BIX Ha noskapamu
Hay9IHO- 60ps0y ¢
TEXHHUYECK oKapamu
ux
pelIeHun,
HArpasJicH
HBIX Ha
60pe0Yy C
MoXKapamu
Bragerp HaBbIKAMHM TPUMEHEHHUS METOJIOB W Mojelei | Ycroiuns | OcHoBHBIC Basosbie OrcyrerBue
BBICIIICH MAaTEMAaTHUKH, HEOOXOJMMBIX Ui pacdera | PIC HABBIKM | HABBIKM | HABBIKH GasoBerx
N . MPUMEHEH | MPUMEHEHWH | MPUMEHEHUS | HABBIKOB
MoKazaTeJield  SKOHOMHYECKOW  d(QekTuBHOCTH U
ust TEOPETHUYECKH | TEOPETUYECK | MPUMEHEHUS
MMPOBCACHUSA SKOHOMUUYCCKOTO 000CHOBaHHUS HAay4YHO- TeopeTHde X TIOJIOXKEHHH, | UX TEOPETHYECKH
TEXHHYCCKHUX PEIICHUH, HANPaBIICHHBIX HAa OOpbOY C | ckux METOJIOB I NOJIOXKEHHH, | X MONOMKEHHi,
nokapamu TOJIOKEHU | MoAeen METOIOB 1 METOJOB U
i, METOZIOB | BBICIIICH MoJIenei Mozerneit
M MOJIeJIeli | MaTeMaTHKH, BBICIIIEN BBICIIIEH
BBICIIICH HEOOXOJMMBIX | MaTeMATHKH, | MATEMATHKH,
MaTeMaTuK | JUIs pacueTa HEOOXOMM | HEOOXOIUMBIX
u, nokasaresei BIX JUTS JUTS pacyera
HEOOXOAM | 9KOHOMHUYECKO | pacueTa nokasaresei
MBIX JJI5I 31 Mokasaresyieil | SKOHOMHYECKO
pacuera 3G PEeKTUBHOC | IKOHOMHYEC | U
nokaszatren | TU U Ko 3¢ GeKTHBHOC
el MIPOBEICHUS 3 dexTruBHO | TH U
9KOHOMHYE | SKOHOMHIECKO | CTH U TIPOBEICHUSI
CKOif TO MPOBE/ICHUST | 3KOHOMHYECKO
3dpdexTrB | 000CHOBaHUS | SKOHOMHYEC | TO
HOCTH W HAYYHO- KOTO 0060CHOBaHMUS
MPOBEJCHN | TEXHUYECKUX | OOOCHOBaHU | HAy4HO-
st pelieHui, sI HAYYHO- TEXHHUYECKUX
DKOHOMUYE | HAMPABJIECHHbI | TEXHUYECKH | PEIICHHH,

Bun
aTTecTalun

OLeHOYHEBIE

cpecTBa
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Kox u HaumeHnoBanue
AHIAKATOPA TOCTUKECHUSA
KOMIIETEHIUHA

Jeckpuntops! (YpoBEeHb BBIPaXKEHHOCTH

KOMTICTCHITHH )
[Tnanupyemble pe3yabTaTbl 00ydeHUs
YIIOBJIETBO- | HEYJOBJIETBO-
OTJIIMYHO XOpOLIOo
PHUTEIBHO pUTEIBHO

CKOT'O X Ha 0OpBOY ¢ | X pELIeHWi, | HaNpaBJICHHBI
000CHOBaH | Mokapamu HanpaBlieHH | X Ha O0pbBOY ¢
ust BIX Ha nokapamu
Hay9IHO- 60ps0y ¢
TEeXHUYECK noXkapamMmu
ux
pelIeHun,
HaIpaBJIeH
HBIX Ha
60pe0Yy C
noYKapamu

Bun
aTTecTalun

OLeHOYHEBIE
cpencTBa

[1K-24. CriocobeH MCIosib30BaTh 3aKOHBI U METOJbl MATEMAaTUKH, €CTECTBEHHBIX, TYMAaHUTAPHBIX U SKOHOMHUYECKHX HAayK MPH PEIIeHUU NPOPeCCHOHATbHBIX

3aaa4dy
I1K-24.1. Omnpenensier | 3HaTh obiactu BO3MOXKHOTO npakTuyeckoro | [iybokue | OcHoBHble Basosbie OrcyrcrBue 13 | KO
HEOOXOJUMBIC JIJISl PEHICHHsI | IPUMEHEHHUS 3aKOHOB U METOJIOB BBICIICH MaTeMaTWKH, | ¥ sHaHuA 06 3HaHMs 00 GasoBeIx C)
YCTOHYHB 00JacTIX o0macTax 3HaHHHA 00
po¢eCCHOHATBHBIX 3a/1a4y | HEOOXOIUMBIX ISl pelIeHUs MPOoPeCCHOHANBHBIX 3a/1a4
b€ 3HAHHUS | BO3MOKHOTO BO3MOKHOTO | 00J7acTAX
3aKOHBI u METOABI 06 MPaKTHYECKOT | MPAKTUYECK | BO3MOKHOTO
MaAaTEeMAaTUYCCKUX, obmactax O TIPUMEHEHUS | OTO MPAKTUICCKOT
CCTCCTBCHHBIX, T'YMaHUTAPHBIX BO3MOKHO 3aKOHOB U TIIpUMEHEHHS | O IPUMEHECHUSA
¥ SKOHOMHYECKHX HAYK ro MeTOZ10B 3aKOHOB | 3aKOHOB H
MPAKTAYEC | BBHICIICH METOJI0OB METOIOB
KOTo MaTEMaTHKH, BBICIIICH BBICIIICH
MPUMEHEH | HEOOXOMMMBIX | MaTeMaTHKH, | MaTEeMAaTHKH,
WSl 33KOHOB | JUISA PEIICHUS | HEOOXOOMM | HEOOXOIUMBIX
M METOJOB | MPO(ECCHOHA | BIX IS JUTSL PEIIEHUS
BBICILICH JBHBIX 38849 | peIIeHUs npogeccrona
MaTeMaTHK npoECCHOH | JIBHBIX 3a/1a4
u, AITBHBIX
HeoO0xoau 3amaq
MBIX JUTS
perieHus
npodeccro
HAJBHBIX

3a7a4
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Jeckpuntops! (YpoBEeHb BBIPaXKEHHOCTH

()
KOMITCTCHIIHH ) S F
Kox u HaumeHnoBanue ~« 5| E R
WHAUKATOPA TOCTHKEHUS [Mnanupyembie pe3yabTaThl 00yUeHUs =5l 2 X
YAOBJIETBO- HCYIOBJICTBO- m () E o
KOMIICTCHIINHN OTJIMYHO XOpOIO Bl g &
PUTCIBHO PUTCIBHO g O o
YMeTp ompenensaTh HEOOXOAUMBIC IS  PEIICHUs VYeroituuB | OcHOBHBIE bazoBsie OrcytcTBHE
npoeCCUOHATBLHBIX 337au 3aKOHBI M METObI BbICIICH | PIC¢ YMCHHA | yMCHIL YMCHUA GazoBrIx
MATEMATHKI ONpENeNeH | ONpEAeNeHHs. | ONpENeNIeHH | yMEHuil
558 HeO6XO,Z[I/IMBIX Aa OIIPEACIICHUA
HeoOxoau JUTSL pETICHHST HEOOXOIUM HEOOXOIUMBIX
MBIX IS npodeccroHa | BIX A JUTSL pETICHHST
penIeHus JILHBIX 33724 penieHus npodeccrona
npodeccro | 3aKOHOB U npodeccHoH | JBHBIX 3a/1a4
HaJIbHBIX METOA0B AJIbHBIX 3aKOHOB U
3aaa4 BLICIHeﬁ 3aaa4 METOAO0B
3aKOHOB U MaTe€MaTUKUu 3aKOHOB U BLICIHeﬁ
METOO0B METOO0B MaTeMaTUKHu
BBICIIICH BBICIIICH
MaTeMaTUuK MaTeMaTUuKu
)48
Bnanets HaBbIKAMH OMpEICICHHUS HEOOXOAUMBIX isi | Ycroiums | OCHOBHBIC bazogeie Otcyrcrue
pemieHust  MPO(ECCHOHANBHBIX — 3aJa4  3aKOHOB i | PIC HABBIKH | HABBIKH HaBBIKH GazoBbrx
o OIIPCACIICH OIIPECACIICHUA OIIPCACIICHN HAaBBIKOB
METO/IOB BBICILIEH MaTEMaTUKH
5528 HeO6XO,Z[I/IMBIX a OIIPEACIICHUA
HeoOxoau JUTSL pETICHIST HEOOXOIUM HEOOXOIUMBIX
MBIX IS npodeccroHa | BIX IS JUTSL peTICHHS
peuicHus JIBHBIX 3aJa4 peuicHus HpO(i)eCCI/IOHa
npodeccro | 3aKOHOB U MpoQ)ecCHOH | JIBHBIX 3a1a4
HaJIbHBIX METOAO0B AJIBHBIX 3aKOHOB U
3aaa4 BLICIHeﬁ 3aaa4 METOAOB
3aKOHOB U MaTeMaTUKUu 3aKOHOB U BLICIHeﬁ
METOO0B METOA0B MaTeMaTUKUu
BBICIIICH BBICIIICH
MaTEMATUK MaTEMATHUKHU
)48
I1K-24.2. I[IpumeHsieT crocoObl | 3HaTh TEOPETHUECKUE TOJOXKCHHUS, METOAbl U Mojenu | I'mybokuu | OcHoBHEIC basossrie Ortcyrersue 3 | KO
pemieHust MPO(ECCHOHANBHBIX | BBICIIEH MaTeMaTHKH, HEOOXOMUMBIC U pemicHus | YCTOMINB | SHAHU SHaHUs GasoBbIx C)
o bIC 3HAHUS TCOPETUICCKHU TCOPETUICCK 3HAHUU
3amaq Ha OCHOBE | Mpo(hecCHOHANBHBIX 3a7ad B O0JIACTH  MOXApHOM g
TCOPETUYIC X IIOJIOKCHHUU, nux TCOPCTUYCCKU
MaTEMaTUICCKHUX, GesonacHOCTH CKHX METOJI0B U MONOKEHUH, | X TOI0XKeHMil,
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Jeckpuntops! (YpoBEeHb BBIPaXKEHHOCTH

KOMTICTCHITHH ) = % <
Kox u HaumeHnoBanue ~« 5| E R
WHOIUKATOPa JOCTIKEHUS [Mnanupyembie pe3yabTaThl 00yUeHUs 5 5 9_1 =
YIIOBJIETBO- | HEYIOBJIETBO- ol § @
KOMIICTCHIINHN OTJIMYHO XOpOIO Bl g &
PHUTENBHO PHUTENBHO 5| & )
€CTECTBEHHOHAYYHBIX, MOJIOKEHH | MOJeIei METOJIOB U METOJIOB U
SKOHOMHYECKHX  3HAHWH B i, METO/IOB | BBICIICH MOJIeIIeH MoJenei
. U MOJIeNIell | MaTeMaTHKU BBICIIEH BBICIIEH
obnactu MoYKapHOI N ’
BBICHICH HEOOXOAMMbBIX | MaTeMaTHKH, | MATEeMaTHKH,
0€301acCHOCTH MaTeMaTHK | JUIS pEelleHHs | HeoOXOmuM | HEOOXOMHMEIX
u, npodeccrona | bIX Is JUTsl pEeILIeHUsT
HEoOXoIM | JILHBIX 33124 B | pEIICHUS npodeccrona
MBIX IS obmacTu npodeccroH | JBHBIX 3a/1a4 B
petieHust MOXapHOU QITBHBIX obnactu
mpocgeccro | Oe30MacHOCTH | 3a71ad B MOXKapHOU
HAJIbHBIX obnactu 6e3omacHoCTH
3a]a4 B MOXKAPHOM
obnacTu 0e30macHoOCT
MOKapHOU u
0e30macHo
CTH
YMETh MPUMEHSTh TEOPETHUCCKUE TIOJIOKCHHUS, METOJIbI | YCTOidMB | OCHOBHBIC Bazogeie Otcyrcrue
U MOJCIM BBICHICH MareMaTWKH Ui perneHus | B¢ YMCHIT | yMCEHIT yMCHUS GazoBbix
. | mpuMeHeH | MpUMEHEHUs MPUMEHEHHsT | yMEHHH
npo(ecCHOHANBHBIX 337ady B OONACTH  IOXKAPHOM
ust TEOPETHYECKH | TEOPETUYECK | MPUMEHEHUS
GesomacHoCTH TeopeTHye | X TMONOKEHMH, | MX TEOPETHUCCKH
CKHUX METOJIOB U MOJIOKEHHH, | X TOJIOKEHUH,
MOJIOKEHH | MOjereit METOJIOB U METOJIOB U
#, METOZIOB | BBHICHICH MoJienei MoJenei
M MOJIEJICH | MaTeMaTHKH BBICIIICH BBICIIICH
BBICIIEH JUTS PEILICHUST | MaTEMAaTHKH | MaTeMAaTHKU
MaTeMatuk | mpodeccuoHa | st JUTSL pEIeHUs
U Juist JIbHBIX 3324 B | peIleHHUs npodeccrona
penIeHus obmacTu npodeccroH | JBHBIX 3a/1a4 B
npodeccuo | MmokapHOM aJBHBIX obmacTu
HaJIbHBIX Oe3omacHoCcTH | 3ama4 B MOXKapHOU
3a1a4d B oOmacTi 0€e30MmacHOCTH
obnactu MOXKAPHOM
TIOXKApPHOH 6e3omacHoCT
0e30macHo u
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Kox u HaumeHnoBanue
AHIAKATOPA TOCTUKECHUSA
KOMIIETEHIUHA

Jeckpuntops! (YpoBEeHb BBIPaXKEHHOCTH

KOMTICTCHITHH )
[Mnanupyembie pe3yabTaThl 00yUeHUs
YIOBJIETBO- | HCYJOBJICTBO-
OTIMYHO XOPOIIO
PHUTENBHO PHUTENBHO
CTH
Bragerp HaBbIKaMHM TPUMEHEHHUS METOJOB W Mojelei | Ycroiuns | OcHOBHbIC Basosbie OrcyrcrBue
BBICIIICH MATEMATHKH ISl PEIICHUS MPO(ECCHOHANBHBIX | PI¢ HABBIKI | HABBIKH HaBBIKH GazoBbix
. MPUMEHCH | IPUMCHEHHS MPUMEHCHHS | HaBBIKOB
3a/1a4 B 00J1aCTH TTO’KapHON 0€30MacHOCTH
ust TEOPETHYCCKH | TEOPETHUYCCK | IMPUMCHEHHS
TEOpeTHYE | X MOJOKCHHH, | WX TEOPETHYCCKH
CKHX METOJIOB U TOJIOKCHHH, | X IOJIOKCHHIA,
MOJIOKEHH | MOJeIeit METOIOB U METOIOB U
#, METOZIOB | BBICHICH MoJienei MoJienei
M MOJEJEeH | MaTeMaTHUKH BBICIIICH BBICIIICH
BEICIICH JUTS PEILICHUST | MAaTEMAaTHKH | MaTeMAaTHKU
MaTeMatuk | mpodeccuoHa | st JUTSL pEIeHUs
H I JIbHBIX 33184 B | pEIIeHUs npogeccuona
penieHus obmacTu npodeccroH | JBHBIX 3a/1a4 B
npodeccuo | MmokapHOM aJbHBIX obmacTu
HaJBHBIX 06E€30MacHOCTH | 3a1a4 B MTOYKapHOU
3a1a4 B oOacTi 0€e30ImacHOCTH
obnactu TOXKapHOU
TOKapHOU 06e30macHOCT
0e30macHO "
CTH

Bun
aTTecTalun

OLeHOYHEBIE

cpecTBa

Bun arrecranun: /13 — nudpepennmpoBannplii 3a4eT, 3 — 3K3aMEH.

Onenounsie cpenctBa: KO — komObunupoBannbiii otBeT, [10 — nuceMenHsiii otBeT, YO — ycTHbBIN 0TBeT, KT — KommbroTepHOE TecTupoBanue, T3 — TecToBbIe

3amanmsi, KIT — kypcoBoit mpoekt, KP — kypcoBas pabora
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3. MECTO JUCIHUILJIUNHBI B CTPYKTYPE OBPA3OBATEJILHOM
INPOI'PAMMUBI

HuciuninHa «Bpiciias mMaTeMaTHKa» OTHOCUTCA K 00s3aTeNbHOM yacTu OJioKa
nucuuiuiiH b1 o6pa3oBarenbHoM nporpamMel 1o crenuaibHocTu 20.05.01 Tloxxaphast
6e3omnacHoOCTb, poduib «IloxkapHas 6€30MacHOCTh TOCYIAPCTBAY.

VYcneutHoe OCBOGHHME JaHHOW JAMCHMIUIMHBI OCHOBBIBAETCS HAa M3YYEHHUH
IPEAIIECTBYIOUX AUCHMIUIMH (CM. TaOnuIly), a TOJYyYEHHbIE B XOJ€ H3YUCHUS
JUCHUIUIMHBI 3HAHUSA U YMEHHS CITOCOOCTBYIOT TOTOBHOCTH O0YUYaIOIIMXCA K OCBOEHUIO
MOCJICTYIONTUX TUCIUTUINH (CM. TaOIuILy).

[IpenmecTByromniue 154 MOCJIEAYIOIINE JUACILUILIAHEI, HaIlpaBJICHHEBIE
Ha (HOPMHUPOBAHNE KOMITCTCHITHIA:
Ne Koa n nHaumeHoBaHue [MpenmecrByromue Hocaenyroume
n/n KOMIIeTEeHI[UH AUCHUTLTHHBI AWMCHHMILIMHBL (FPYIITEI
JAMCIUIJINH)
YHueTpcaﬂbnbze KOMHnemeHyuu ‘ |
Obwenpocgheccuonanvuvie KomnemeHyuu
1. OIIK-3. Cnocoben  pemath | Pusuka; MpUKIagHas | XUMHS; TETTOU3HKA;
MPUKJIANHBIE 33a7aud B OO0JACTH | MEXaHWKA; OCHOBBI IIEPBOM | METPOJIOTHS,
o0ecrnieueHus MOKapHOU | MOMOIIU CTaHIapTU3ALH u
0€30MacHOCTH, OXpaHbI cepTuduKanms;
OKpYy>Karolen cpensl u MaTepuaIoBe/IeHue u
HKOJIOTUYECKON  06e30MacHOCTH, TEXHOJIOTUSI ~ MaTEpPUAJIOB;
UCIONIb3YSl TEOPUI0 U METOAbI TEeOpusi TOPEHUSI U B3PbHIBA;
(byHIaMEHTAIBHBIX HAYK yuebHast
(03HAKOMHUTEIbHAS )
MpaKTUKa B  JOJKHOCTHU
HavyaJbHUKA KapayJsa
MOYKapHO-CIacaTeIbHON
YacTH; yaeOHas
(03HAKOMUTEIbHAS )
MpakTUKa B  JOJKHOCTH
3aMeCTUTEeNsI  HadalbHHUKa

MOYXKapHO-CIacaTeIbHON
4acTH; MOJrOTOBKA K caaue
U c/Jaya rocyJapCTBEHHOTO

9K3aMEHa; IOArOTOBKA K
opolenype  3alUThl U
3ammra BBIIIYCKHOMN
KBaTM(UKAITHOHHON
paboThI
IIpogheccuonanvrvle komnemenyuu
2. IIK-2. CnocobeH Ha OCHOBE Tennopusuka;
3aKOHOB TeII0(U3UKU u IIPOTHBOIIOXKAPHOE
TEPMOJIMHAMHKH MPOTHO3UPOBATH BOJIOCHA0)KEHUE;  OCHOBBI
XapakTep M pa3Mepsl  30H rpak1aHCKON 3alIUTHI;
BO3/ICHCTBUS OMACHBIX (hPaKTOPOB no>kapHasi TaKTHKA,;
U HUX  CONyTICTBYIOIIME, HUX noxkapHass ~ 0€30I1aCHOCTb
OPOSIBJICHUH TpU  aBapusix W TEXHOJIOTHYECKUX
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noxkapax B MOMEIICHUSX,
3aHUSAX,  COOPYXKEHUSIX,  Ha
TEXHOJIOTHYECKUX YCTAaHOBKaX W
OTKPBITOM IIPOCTPAHCTBE

IPOLIECCOB;
HPOTHO3MPOBAHUE OIACHBIX
¢bakxTopoB noxkapa;

nNpeaauIuIOMHass IIPaKTHUKa,
IIOATO0TOBKA K CAa4Y€ MU cAavda

roCy/1apCTBEHHOTO
9K3aMEHa; TMOATOTOBKa K
npoueaype  3alMThl U
3ammra BBIIIYCKHOMN
KBTI (UKAITHOHHOU
paboThI
IIK-4. CnocobGen Kk pacuery, [IpousBoacTBeHHAs u
CaMOCTOSITETEHOMY mokapHast aBTOMATHKA,
MPOEKTUPOBAHUIO K  KOHTPOJIIO MIPOTUBOMOXKApPHOE
MOHTaXa CUCTEM BOJOCHAOXKEHHUE; TMOXKapHAs
MIPOTUBOMNOXKAPHOI 3aIUTHI, 0€301MacHOCTb
TEXHUYECKUX CpEICTB TEXHOJIOTHIECKHIX
MPOU3BOJACTBEHHON W MOYXKapHOH MPOIECCOB;
ABTOMATUKH, MPOTUBOIOXKAPHOTO ABTOMAaTU3HPOBAHHBIC
BOJIOCHAOKEHUS, pa3paboTke CHUCTEMBbI  YIpaBJCHUSA U
MpaBWJI WX HUCHOJIB30BaHUA W CBSI3b; SKOHOMHKA
KOHTPOJISI pab0TOCIIOCOOHOCTH MmokapHOW  0€30IMacCHOCTH;

MpEAJUILUIOMHAsT TPAKTHKA;
MOATOTOBKA K cAadue U caada

rocyaapCTBEHHOTO
9K3aMeHa; TMOATOTOBKa K
mpoleaype  3aluThl U
3ammTa BBIITYCKHOM
KBaTU(DUKAITMOHHOM
paboThI
[TIK-22. Cnocoben k moaroroBke | [IpuknanHas MexaHHKa; DKOHOMHKA;  METPOJIOTHs,
MCXOJHBIX JIaHHBIX AJI BIOOpA M | HCTOPUS MOKApHOU CTaHJIapTHU3ALH u
000CHOBaHUS HAYYHO- | OXPaHBI cepruduKanms;
TEXHUUYECKUX u HAJEKHOCTh TEXHHUYECKUX
OpPraHM3AIlMOHHBIX PEIICHUH Ha CUCTeM U TEXHOTCHHBIN
OCHOBE SKOHOMMYECKHU PUCK; SKOHOMHKA
000CHOBAHHBIX Mep, MoXKapHO  06e30MacHOCTH;
HalpaBJI€HHBIX Ha OOprOy ¢ Hay4YHO-UCCIIE0BaTEIbCKas
noXkapamu paboTta; MOATOTOBKa K
mpoueaype  3alMThl U
3ammra BBIIIYCKHOMN
KBTI (UKAITHOHHON
paboThI
I1K-24. Cnocoben ucnosb3oBath | Mcropust Poccun; pycckuii | UHOCcTpaHHBIiM SI3BIK;
3aKOHBI M METOJBl MAaTEMaTHKH, | S3BIK U KYJIbTYypa Peuu; dunocopusi;  IKOHOMHUKA,
€CTECTBEHHbBIX, TYMAHUTAPHBIX U | (PU3HKA; UCTOPHS SKOHOMHMKA MOKapHOU

DKOHOMHUYECKUX HayK npu
perieHnn po¢eCCUOHATBHBIX
3amaq

IIO>KapPHON OXpaHbI

0€30MacHOCTH; yIIpaBliCHUE
POCKTaMH; HAY4HO-
UCCIeIoBaTeNbCKas padboTa;
MOJICOTOBKA K C/1aue U c/1ava
rOCY/IapCTBEHHOTO

9K3aMEHA; IMOJIr0TOBKa K
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npoleaype  3allluThl U
3aIuTa BBIITYCKHOM
KBTU(DUKAITMOHHOM
paboThI
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4. OBPBEM, CTPYKTYPA U COAEP KAHUE JUCIHUIIJINHbI
OO61mast TpyI0eMKOCTh TUCIIMILTMHBI COCTABIISET 6 3aUeTHBIX euHMII, 216 9acos.

4.1. IlpuMepHBI TeMAaTHYECKHUI IJIAaH

Ne Pasnen Buab! yueGHOii paGoThl, BKI0OYAS
o/ | AMCHHUIVIMHBL, TeMa CaMOCTOSATEILHYIO PA0OTY 00y4aloIIUXCs
U TPYA0EMKOCThb (B 4acax)
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[e2] [e2] [<2]
N E =
1. | Tema l. 1 16 2 8 6
2. | Tema 2. 1 4 4
3. | Tema 3. 1 8 8
4. | Tema 4. 1 18 2 10 6
5. | Tema 5. 1 24 10 (2) 2 12
6. | 3auer 1 2 2
7. | Uroro 3a 1 cemectp 72 4 28 (2) 2 36 2
8. | Tema 6. 2 10 6 4
9. | Tema7. 2 12 4 (2) 8
10. | Tema 8. 2 20 2 8 10
11. | Tema 9. 2 7 2 5
12. | Tema 10. 2 21 2 8 2 9
13. | 3auer 2 2 2
14. | Urtoro 3a 2 cemecTp 72 4 28 (2) 2 36 2
15. | Tema 11. 3 28 2 20 6
16. | Tema 12. 3 17 2 10 (2) 2 3
17. | Dx3amen 3 27 27
18. | Utoro 3a 3 cemecTp 72 4 30 (2) 2 9 27
19. | UToro no aucuurinHe 1,23 | 216 | 12 86 (6) 6 81 31

Tematnueckuil 1aH mo 3aouHoM Qopme oO0yueHus mnpenctaBieH B YMK
10 JTUCIUIUIMHE.

4.2. Conep:kaHue QM CUUIINHBI

Tema 1. BBenenue B MaTeMaTHYeCKHI aHAJIN3.

[Ipenen nmocnegoratenbHocTH. [Ipenen ¢pynkuuu B Touke. [Ipenen QpyHkuum Ha
o0eckoneuHoctu. CBoiicTBa (PYyHKIMMA, HMEIOIMUX Tpeaea. beckoHeuHo Majbie,
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O0eckoHeuHO OoJbIe QYHKIUHA U UX CBOMCTBA. CBsI3b MEXIy OECKOHEYHO MAJIbIMU U
o6eckoHeuHo OonpmmMu pyHkIUsIMUA. CpaBHEHNE OECKOHEYHO MAJIbIX. DKBUBAJICHTHBIC
OoeckoHeuHo Manble. HenpepblBHOCT,  ¢GyHKUMU. HemnmpepblBHOCTH  OCHOBHBIX
AIIEMEHTApHBIX (PYHKIUH.

HuddepenuupoBanne ¢ynkuuii. OnpegeneHue NpPoU3BOJHONW (PyHKIUH, €€
r€OMETPUYECKUA M MEeXaHUYeCKUM CMbICHI. [Ipon3BOAHBIE OCHOBHBIX 3JIEMEHTAPHBIX
¢bynkuumid. IlpaBuia HaxoxnaeHuss Tpous3BOAHBIX. IIpaBuna auddepeHuupoBaHus.
Tabnuua npousBoaHbx. duddepenunpoBanue cinoxHbix ¢GyHKuui. ITpousBoanbie
BBICHIMX MOPSAIKOB. BeIunciieHre nNpon3BOIHBIX BBICHIMX MOpsAAKoB. [lapameTpruueckoe
g depeHInpOBaHHE. HuddepenunpoBanue HESIBHBIX byHKIHiA.
HuddepenuupoBanue norapupmudeckux ynkuuii. Juddepennuan u npubnmxeHHbIe
BbluncieHus. Pemenue 3amay Ha npuOIMKEHHBIE BBIYMCIEHUS. BTOopoe mocrarodHoe
yCIIOBHUE CYIIIECTBOBaHUS dKcTpemyMa. Mccnenosanue ¢pynkiuii. Beimykiaocts rpaduka
¢byHkun 1 Touku neperuba. MccnenoBanue GyHKIIHA.

Tema 2. KommiekcHbie yncJia.

KowmmnekcHbie uncna. AnreOpandeckas, TPUTOHOMETPUYECKas U MOKa3aTelbHas
dbopMbl 3amMcH KOMIUIEKCHOTO uyucia. Omnepauudu HaJl KOMIUIEKCHBIMU YHUCIIaMHU.
dopmysia Myaspa.

Tema 3. DiieMeHTHI JIUHEHHOH aJredphl.

OCHOBHBIE ONpENEICHUS MAaTpUL], ONpelenuTeNIed. Buasl u cBOCTBA MaTpuLl.
Boruncnenue onpenenureneit. [lefictBus Hax mMaTpunaMu. MUHOpPBI U anreOpanyeckue
nononHenus. Panr matpuipsl. OOpatuMocts MaTpull. CUCTEMBI JIMHEWHBIX ypaBHEHUH.
MarpruHbIi METOJ PELIEHUsI CUCTEM JIMHEHWHBIX ypaBHeHHU. Meton Kpamepa. Meron
["aycca.

Tema 4. HeonpeneneHHbIH HHTErpaJl.

[lepBooOpazHas. HeomnpeneneHHbld uWHTErpal U ero cpoiicTtBa. TaOmuia
OCHOBHBIX  (opMyn  uHTerpupoBanus. HemocpenctBeHHOe  HMHTETrpUpPOBAHUE.
HMHTerpupoBaHue 1o 4acTsAM U IMOJICTaHOBKOM.

HuTerpupoBanre panMoHaNbHBIX (YHKIMI MyTeM pa3jioKeHUs Ha MpOoCTeuIne
npobu. HTerpupoBanme HEKOTOPHIX UPPALIMOHATBHBIX (DYHKIIHH.

Tema 5. OnpeneseHHbId HHTETPAJI.

3ajauy, NPUBOJAIIME K THOHITHIO ONPENENICHHOro MHTerpana. OnpeneraeHHbId
UHTErpajl KaKk MpeAesl HHTErpaJbHbIX CyMM. OCHOBHBIE CBOMCTBa OIPENEIEHHOTO
unterpana. ®opmyna HetoTona-JleitOHuna.

BrrunciieHne OnpencsieHHOr0 MHTErpajia: HMHTETPUPOBAHUME MO 4YacTAM M
noJIcTaHOBKOM. [IpunoxeHne MHTErpasoB K BBIYUCICHUIO TUIOIMIAAEH TIOCKUX (Uryp,
00BEMOB Tell.

Tema 6. DyHKIIMH HECKOJIbKUX NEepeMEHHbIX.
OYHKIIMK HECKOJIbKUX TepeMeHHbIX. O0nacth onpeneneHus. [Ipenen ¢pyHkuuu.
HenpepoiBHocTh. Kanonnyeckue popmbl ypaBHEHUN TOBEPXHOCTEN 2-T'0 MOPSIAKA.
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Yactueie npousBonnbie. [lomubiii nuddepennman u ero cBsi3b C YaCTHBIMHU
npou3BogHbIMUA. HBapuaHTHOCTH (hopmMbl osHOTO Auddepenimana. CraaspHoe MOJe.
ITpousBognas nmo HampasieHuto. ['paguent. KacartenpHas MIOCKOCTh MU HOpPMallb K
HOBEPXHOCTH. ['eoMeTpuueckuil cMbICi oJaHOro nuddepenuana.

YacTHble IpOU3BOHBIE U AU(PPEpEHLINabl BEICIINX MTOPSIIKOB.

Hessubie dynkiuu. JuddepennmpoBanre HESBHBIX (YHKITUH.

OKkcTpeMyMbl (PyHKLIMN HECKOJIBKUX NepeMeHHbIX. HeoOxonumMoe u qoctaTouHoe
yclIoBUS. Y CIIOBHBIA 3KcTpeMyM. Hambosbllle 1 HauMeHblllee 3Hau€HUuEe HENpepbIBHON
(GyHKIIMU B 3aMKHYTON 00J1acTH.

Tema 7. KpaTHble, KpUBOJIMHEHbIE H MIOBEPXHOCTHBbIE HHTEIPAJIbI.

3ajaun, NPUBOJALIME K MOHATHIO KPAaTHOrO MHTEerpaia. /[BoiiHble W TpOHHBIE
WHTErpajibl, UX OCHOBHBIE CBOWCTBA. | €OMETpUYECKHUH CMBICI JBOWHOTO M TPOWHOTO
WHTETPaJoB.

BrrunciieHre 1BOMHBIX U TPOMHBIX HHTETPATIOB B JEKAaPTOBBIX KOOPAUHATAX.

3amMeHa TEpEMEHHBIX B KpaTHBIX uHTerpanax. llepexox oOT JeKapTOBBIX
KOOpAMHAT K MOJIIPHBIM, HWIMHIPUUECKUM U CHEPUUECKUM KOOPMHATAM.

[IpuMeHeHHe KpaTHBIX MHTErpajoB K BBIYUCIICHUIO IUIOIIAJCH, OOBEMOB, K
PELICHUIO 3a/1a4 MEXaHUKH.

KpuBonuHenHbIe HHTErpalbl IEPBOTO U BTOPOrO pPOJa, UX OCHOBHBIE CBOMCTBA U
BBIYMCIICHHE. ['eoMeTpuYecKkue M MexaHudeckue npuioxeHus. Popmyna ['puHa.
[ToBEpXHOCTHBIE MHTETPAJIBI IEPBOTO U BTOPOTO POAA, X CBOMCTBA U BHIYMCIICHHUE.

Bektopnoe none. BekrtopHele nuHuM noJid. [IOTOK BEKTOpPHOro moiisg uepes
IIOBEPXHOCTh. PU3NYECKUN CMBICII ITIOTOKA B I10JIE CKOPOCTEN KUAKOCTH. Brruncienne
notoka. J[uBepreHuuss BEKTOPHOTO MO Beiuncienne nuBepreHiny U ee Pu3ndecKuit
cmbicit.  Popmyna  Octporpanckoro-I'aycca.  L{upkyssiiusi  BEKTOPHOIO — MOJIS.
Boruncnenue uupkymsinyu u ee puszndeckuii cmpici. @opmyna Ctokca.

Tema 8. O0bikHOBeHHbIE MM epeHINATbHbIE YPABHEHUS.

duznueckre 3amayv, MNOpUBOASIIME K AuPdepeHIMaIbHbIM  ypPaBHEHUSIM.
Huddepenunansuple  ypaBHEHUs TmepBoro rmnopsiaka. 3amaya Komm. Teopema
CYILIECTBOBAHUS M €AUHCTBEHHOCTH pemieHust 3anaun Kommu. [lonarue o6 ocoObix
pemienusix  auddepeHnnanbHbIX  ypaBHeHUH. (OCHOBHBIE — KJIacChl — ypaBHEHWI,
UHTErPUPYEMBIX B KBa/IpaTypax.

Huddepenunanbable ypaBHEHHS BhICHINX MOpsiakoB. 3aaaya Komm. [Tonsitue o
KpaeBbIX 3amavax A auddepeHIHaNbHbIX ypaBHEHUH. YpaBHEHUs, AOIYCKAIOIIHe
MOHIKEHUE MOPSIIKA.

Jluneitnple audQepeHnnanbHble YpaBHEHHs, OJHOPOJIHBIE M HEOJHOPOJHBIE.
[Tonsitue obuiero permenus. Metos Jlarpanxka Bapuanuu MpoU3BOJIBHBIX MOCTOSTHHBIX.
Huddepenunanbable ypaBHEHUs B MOJMHBIX auddepeHnuanax. Ypasuenue Jlarpanxa.
Ypasuenue Knepo.

Jluneiinbie nuddepeHImaibHble YpaBHEHHUS ¢ TOCTOSIHHBIMU K03 dUITUEHTAMH.
VYpaBHeHUs ¢ MPaBOW YaCThIO CNENMATBHOTO BHaa. CTallMOHAapHAs TEIJIONPOBOAHOCTD
IPU HAIMYUU UCTOUYHUKOB TETIaA.
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Cucrembl nuddepeHmanbHbIX  ypaBHEHUH. YUWCIEHHbIE METOIbI pPELICHUS
3agaun Ko 1151 0ObIKHOBEHHBIX AU depeHInanbHbIX YPaBHEHH 1-T0 mopsiika

Tema 9. YpaBHeHust MaTeMaTuuyecKkoil GU3MKH.

OcHOBHBIE THUNBl ypaBHEeHUM MaremMatuyeckod ¢usuku. CocraBiieHHe
MaTEeMaTUYeCKUX Mojenel (U3NUecKuX SBICHUN. YpaBHEHUE KoOJieOaHUS CTPYHBI.
HavanbHble U rpaHnyHbie yciioBus. PellieHne ypaBHeHUs! KOieOaHUs CTPYHBI METOJIOM
HNanamGepa. Pemienue ypaBHeHUs KojiebaHUs CTpyHbI MeTtojgoM Dypee. Perenue
MerogomM Dypre CMEIIaHHOW 3aJaud sl YPAaBHEHUS TEIUJIONPOBOJHOCTU. YPABHEHHE
Jlamnaca.

Tema 10. Psigbl. IIpeodpazoBanue @ypoe.

Yucnossie psaasl. CXOAUMOCTh U cymMMa psina. Psn, wiensl koToporo o6pasyror
TeOMETpUYECKyIo mporpeccuto. Cxogumocth psaga upuxie. HeoOxoaumerii mpusHaK
CXOIMMOCTH psizia.

JlocTatoyHble NPHU3HAKH CXOAUMOCTH 3HAKOIIOCTOSIHHBIX pAIOB: IPU3HAKU
cpaBHeHMs, npusHak JlamamOepa, pagukanbHbli npu3Hak Komm, HWHTErpajbHbIMI
npuszHak Komm.

3HaKonepeMeHHble  psAAbl.  AOCONOTHAasE M YCJIOBHAas  CXOJUMOCTH.
3nakouepeayronmecs psaabl. [pusznak JleniOuuia.

OyHKIMOHANIBHBIE psaabl. [Ipu3Hak Benepiurpacca.

Crenennble psnapl. Teopema AOens. WHTepBan u  paguyc CXOAUMOCTH
CTENEHHOTOo psia. CBOMCTBA CTENEHHBIX PSIIOB.

Paznoxxenune ¢ynkuuit B crenennbie panel. Paner Teinopa u Mak-Jlopena.
Paznoxxenue B psag Mak-Jlopena HEeKOTOPBIX 3neMeHTapHBIX (GyHKIui. [IpunoxeHus
CTENEHHBbIX psAoB. Panb JIopaHa.

[Tonsitue psma @ypre. Boruucnenune xkodgouimento Oypre. DopmynupoBka
teopembl Jupuxiue. Paznoxenue B psag Dypbe 2n—mepuoandeckux GyHKIUN U
dbyukiui nmpousBosibHOrO nepuojaa. Murerpan ®ypre. [Ipumenenue psaoB Oypbe npu
U3Yy4YE€HUHU KOJeOaHusl paIMOBOJIH.

Tema 11. OcHOBBI TEOPHH BEPOATHOCTEH.

[Ipenmer Teopum BeposTHOcTe. CilydaliHble COOBITHS M €r0  BUJBL.
Knaccuueckoe M craTUCTHUYECKOE oONpefesieHne BepoSTHOCTH. OCHOBHBIE (OPMYJIbI
KOMOMHATOPUKH. TeOopeMbl CJOXKEHUS M YMHOXKEHHUS BEPOSATHOCTEW. Y CIIOBHAs
BEpOSITHOCTh. POpMyJIbI MOJHON BeposATHOCTH U baiieca. @opmyna bepHyu. 3akoH
oonpmmx uncen. Ilpenensusie Teopemsl Myaspa-Jlannaca u Ilyaccona. Onpenenenue
HAJIC)KHOCTH 3JIEMEHTOB MOXKapHOM CHUTHaANM3aluu. Pacuer BeposITHOCTH 0e30TKa3HOM
paboTHI MOKAPHOTO JaTYMKA HA KOHKPETHBIN MPOMEKYTOK BPEMEHHU.

CrnydaiiHble BEJIMYMHBI. 3aKOH pacOpelesieHuss JUCKPETHOW — CIIy4aiHOU
BeJIMYMHBL. buHOMManbHOE pacnpenenenue U pacnpenenenue Ilyaccona. dyHkuumsa
pacupenesieHrs U IUIOTHOCTh PACIPEEIICHUS] HEIPEPBIBHOW CIIy4allHON BEIWYMHBI, UX
B3aMMOCBSI3b UM CBOMCTBA. PaBHOMEpHOE, HOPMAJIBHOE U OSKCIOHEHIHMAIBHOE
pacupeneneHrss. (OCHOBHBIE YHUCJIOBBIE XapaKTEPUCTUKU  CIy4YalHBIX BEIUYHH:
MaTeMaTU4YeCKOe 0’KMJIaHHE, TUCIIEPCHs, CPEIHEE KBAaApaTHIECKoe OTKIOHEHuE. lenn
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Mapkosa.

[Ipocreitmmii  (MTyacCOHOBCKMIA) TOTOK coObiThii. [IpumeHnenue 3akoHa
pacnpenenenus IlyaccoHa Kk MareMaTMueCKOMY MOJEIMPOBAHUIO IMOTOKA BHI30BOB
MOXKAPHBIX Tojpa3jeiaeHuil. MaremMarnueckoe ONMHCAaHHE BPEMEHHBIX XapaKTEPUCTHK
npoiiecca PyHKIIMOHUPOBAHUS IPOTUBOMOXKAPHOU CITY>KOBI.

Tema 12. OcHOBBI MaTeMaTH4Y€CKOM CTATUCTHKH.

ONeMEeHTbl ~ MaTeMaTU4ecKoM  cTaTUCTUKM.  CTaTUCTUYECKHE  METOJBI.
CraTucthueckoe onucaHue. I'eHepanbHas COBOKYNHOCTh U BbIOOpKa. OmpeseneHue u
BBIUMCJICHHE CTaTHCTUK CIIy4ailHONH BbIOOpPKU. ToueyHble OIEHKH HEU3BECTHBIX
napaMeTpoB pacmpeneneHuss 1mo BbiOOpke. Kputepum cormacuss u cratucTUdeckas
nposepka runore3. CpelHue BEIWYMHBl M IOKa3aTenu Bapuanuu. KoppemnsnuoHHO-
PErpeCCHOHHBIN aHAIW3 AAaHHBIX. MeTon HauMeHbIIMX KBaapaToB. CTaTHCTUYECKHE
rpapuk u ux mnoctpoeHue. MHTEpHOJAIMOHHBIM aHadM3 M €ro NpUMEHEHHE K
pPELICHUIO TNPUKIAAHBIX 3a1ad. lMcronb3oBaHHWE CTATUCTMYECKUX METONOB IpPHU
IPOBEJICHUM aHaJI13a OOCTAHOBKH C MTOKapaMH.

4.3. JIabopaTOpHBbIi NPAKTUKYM
He npenycMoTpeHo yueOHbBIM MJIaHOM.
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4.4. CamocrositesqibHasi padoTa 00y4aromuxcs

1/

No paznena (Tembr)
JUCIUILTAHBI

Bun camocrosTenbHON paboThI

TpynoemkocTs
(dachrn)

Tema 1.
Beenenue B
MaTeMaTH4eCKUU
aHaJIu3

[onroroBka k 3anaruto «Ilpenen pyHkuum»

M3yueHne Bompoca M CaMOCTOSATEIBHOE peIICHUE
3a41a4 I10 TEME «HpOI/I?)BOI[HBIe BBICIHIUX TTOPAOKOB»

IlonrotoBka Kk 3aHaATHIO <«MeETOObl HAXOXIECHUS
PON3BOIHON (DYHKITHI»

[ToaroToBka k 3ansaTu0 «Auddepennuan dpyHkunn u
€r0 PUIIOKEHUSDY

M3ydyeHne Bompoca M CaMOCTOSATENBHOE PEILICHUE
3amad  no Tteme «lIpumeHeHune NPOM3BONHOM K
UCCIICIOBAaHUIO (DYHKIUID)

N3yuenue Bompoca M CaMOCTOSATENILHOE pELICHUE
3amay  mo TeMe «MccnemoBanme (yHKIuHA Ha
BBIITYKJIOCTh U TOYKH Iepernoda

Tema 2.
KoMmruiekcusie
quciia

W3yueHne Bompoca ¥ CaMOCTOSTEIBHOE pELICHUE
3a/1a4 1Mo TeMe «JIefcTBHS ¢ KOMIIEKCHBIMU YHCIIaMU
B asire0Opandeckoit popmer»

N3ydenue Bompoca u caMOCTOSITENILHOE PEIICHUE
3a1a4 1o TeMe «JIeMCTBUS ¢ KOMILJICKCHBIMH YHCIaMHU
B TPUTOHOMETPUYECKOM M IMOKa3aTeIbHON (opMax)»

Tema 3.
OIEeMEHTHI
JMHEWHOW anreOpbl

M3yueHne Bompoca M CaMOCTOSTENBHOE peIICHUE
3a1a4 1o Teme «MaTpuIbl ¥ ONPEICTUTEITN

N3yuenue Bompoca M CaMOCTOATENbHOE pELICHUE
3a1a4 1o TemMe «Beraucienue onpeaenuTenci

M3yueHne Bompoca M CaMOCTOSATENBHOE pEIICHUE
3aa4 II0 TEME «Panr MatpulpL, M MCTOABI C€ro
BBIYUCIICHHSI

N3yuenue Bompoca M CaMOCTOSATENbHOE pELICHUE
3aa4y 0o TeMe «PerreHme CHCTEM  JIMHEWHBIX
YPaBHEHUI)

Tewma 4.
Heonpenenennsriit
MHTErpa

IToaroroBka k 3ansituio «HeonpeaeneHHbIN HHTErpaI»

IToaroroBka K 3aHSTHUIO «Brrancienue
HEOIPEIETIECHHbBIX WHTETPAJIOB METOJIOM
HEMOCPEICTBEHHOIO HHTETPUPOBAHUSD)

«Brramncienue
METOJIOM

IToaroroBka K 3aHSTHUIO
HEOIPEIEIECHHbBIX WHTETPAJIOB
HOACTAaHOBKN»

«Bpruncinenue
METOI0M

ITonroroBka K 3aHSTHIO
HGOHpGI[eJIeHHBIX I/IHTera.HOB
WHTETPUPOBAHUS 110 YACTSIM)»

[MoaroroBka k 3aHsaTHiO «/HTerpupoBanue APoOHO-
palMOHATBHBIX QYHKIHID)

IToaroroBka K 3aHSTHUIO
WUPPAMOHATBHBIX (PYHKITUI

«MHTerpupoBanue

Tema 5.

HOI[FOTOBKa K 3aHATHIO «Bhraucienne ONMPCACIICHHBIX
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OmnpeneneHHbIi
UHTETpal

WHTErPaJioB METOJ0M HENOCPEACTBEHHOIO
WMHTETPUPOBAHUS»

HOI[FOTOBKa K 3aHATHIO «Bhraucienne OIMpCACIICHHBIX
HWHTCIpaJIOB MCTOAOM ITOJACTAHOBKH)

HOI[FOTOBKa K 3aHATHIO «Bhraucienne OIMpCACIICHHBIX
HWHTCIpaJIOB MCTOJJOM MHTCTPUPOBAHUSA 10 YACTAM

ITonroroBka K 3aHSTHIO «I"eoMeTpuueckue
MPUJIOKEHUS] ONPEICTICHHOTO HHTErpasa

N3yuenue Bompoca M CaMOCTOATENbHOE peLIeHUE
3a1a4 1o TeEME «Bpruncienne Ioniaaei
IIOBEPXHOCTEH TEJ BPALLEHHUS, JUIUHBI JyTH»

M3yueHne Bompoca M CaMOCTOSATEIBHOE peIICHUE
3aa4 10 TEMC «Brruncnenune CTaTUCTUYCCKUX
MOMEHTOB W MOMEHTOB HMHEPIIMH IUIOCKHX Jyr |

buryp»

M3yueHne Bompoca M CaMOCTOSTEIBHOE peIICHUE
3amad = mo  Teme  «Du3mUeckwe  MPHIOKECHUS
OTIPENICIICHHOTO WHTETPaIay

[ToaroToBka K KOHTPOJILHOM padoTe Nel

Tema 6.
OyHKIUU
HECKOJIbKUX
MepEeMEHHBIX

ITogroroBka k 3aHATHI0O «DYHKIUU HECKOJIBKHUX
[IEPEMEHHBIX)

N3ydyenne Bompoca M CaMOCTOSTETBHOE pEIICHHE
3amauy mo Teme «lIpomsBomnpie W auddepeHmanTb
(YHKIINU HECKOJIBKHX MEPEMEHHBIX)

[ToaroToBka K 3aHATHIO «OKCTpeMyM  (YHKITUH
HCCKOJIBKHUX MTCPECMCHHBIX»

Tema 7. Kpatnsle,

IToaroroBka k 3aHsTHIO «KpaTHBIE HHTETPAJIbI»

N3ydyenne Bompoca M CaMOCTOSTEIBHOE pELICHHE
3ajjad 10 TeMe «3aMeHa IEPEMEHHBIX B KpPaTHBIX
MHTErpaIax»

kpuBosnHelHbIe | [lonroroeka K 3aHATHIO «KpuBonuHeitHbie
MOBEPXHOCTHBIC | MHTErPajbDy
WHTETpabl N3ydyenne Bompoca M CaMOCTOSTETBLHOE pEIICHHE
3aja4 1o reMe «I1oBepXHOCTHBIE MHTETPaIbI»
W3ydyeHue Bompoca U CaMOCTOSATEIbHOE pellIeHue
3aza4 o Teme «BekTopHoe momue
IMonroroBka k  3amaruio  «luddepennmuanbabe
YpaBHEHUS TMEPBOTO TMOPSAAKA C pa3JesIOIIMMUCS
NIEPEMEHHBIMI)
IToaroroBka K 3aHSTHUIO «Pentenue
T nudGepeHIAIbHBIX YPaBHEHHM TTEPBOTO MOPSIIKA»
evia 8. N3ydyenne Bompoca M CaMOCTOSTEIBHOE pEIICHHE
OOBIKHOBEHHBIE
3amau mo Teme «JluddepeHunanbHple ypaBHEHUS B
Qg QepeHIaIbHbI

€ ypaBHEHUS

noJHBIX JuddepeHnnanax»

ITonroroBka K 3aHITHIO «Penrenue
¢ epeHIMaIbHBIX YPaBHEHUH BBICHINX MOPSIIKOBY

[TogroroBka Kk 3aHATHIO «JIMHEHBIE OIHOPOAHBIE
muddepeHMaIbHbple  ypaBHEHUS C  TOCTOSHHBIMHU
Kod(purmeHTaMm»
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N3yuenue Bompoca M CaMOCTOATENbHOE pELICHUE
3a7a4 no teme «PenieHre HEOAHOPOIHBIX JIMHEHHBIX

TuddepeHIaIbHbBIX YpaBHEHUH BTOPOTO MOpsAKa C 2
MOCTOSTHHBIMH KO3 UTTHEHTaMI
N3yuenue Bompoca M CAMOCTOSTEIBHOE PEIICHUE
3a/1a4 1o TeMe «YHUCIeHHbIe METOIbl PEeLICHUs 3a/1a4l ’
Komu st OOBIKHOBEHHBIX U (EpeHITHATBHBIX
ypaBHEHUH MEPBOTO MOPSJIKA
[TogroroBka Kk 3aHsATHIO «PemieHue ypaBHEHUS
KosiebaHust CTpyHbl MetojoM JlamamOepa U MeToa0M 1
Tema 9. Dypeey
VpasHeHus N3yuenue Bompoca M CaMOCTOSATENBHOE peLICHUE
9. . |3amau mno Teme «Pemenue wmerogom  Dypne
MaTeMaTU4YeCKOn . 2
(usuH CMEIIaHHOMN 3a7a4u JUTSt ypaBHEHUS
TEMJIONPOBOIHOCTH
N3yuenue Bompoca M CaMOCTOSATENIbHOE peLIeHUE )
3a1a4 1o Teme «YpaBHenue Jlamnaca»
ITonroroBka k 3ausaturo «lccieqoBaHUE YHCIOBBIX
pAIOB HA CXOAUMOCTh To mnpuzHakam Kommu wu 1
WHTErpajibHOMY npu3Haky Ko
ITonroroBka K 3aHSTUIO «CxX0IuMOCTb 1
3HAKOIMEPEMEHHBIX PSIOBY
Tema 10. Psutsr. N3yuenue Bompoca u CaMOCTOATENLHOE - PELLICHHE
3amauy mo TeMme «Paznoxxkenwe GYHKIMA B PsIbI 2
10. | IIpeobpazoBanue N
Dypre Tennopa u MakiopeHna»
N3yuenue Bompoca M CaMOCTOSATENbHOE pELICHUE
3a7au no Tteme «llpuMeHeHHe pSAOOB K PEHICHHUIO 2
nudGepeHIMATBHBIX YPaBHCHUI
N3yuenue Bompoca M CaMOCTOSTEIBHOE PEIICHUE )
3a7a4 no reme «Psanapr Dypbern
[ToaroToBka Kk KOHTPOILHOM pabote No2 1
[MogroroBka k 3aHsaTHIO «OCHOBHBIE 3JIEMEHTHI 1
KOMOMHATOPUKI
[TonroroBka k 3aHsATHIO «PeleHne 3a1ad ¢ MOMOLIBIO 1
KJIACCHYECKOT0 ONPEIEIICHUS BEPOSITHOCTU
Tema 11. OcHoBbI | TToaroTOBKA K 3aHATHIO «AJITeOpa COOBITHI» 1
11. Teopunt ITogroroBka k  3aHaTui0  «POpMysbl  IOJHOH 1
BEPOATHOCTCH | pepostroCcTH M Baiteca, cxema Beprymmm»
ITogroroBka Kk 3aHATHIO «/IUCKpETHBIE CiydaliHbIe 1
BEJIMYUHBI. TUNIHYHBIE 3aKOHBI PACTIPECTICHUS»
[loaroroBka k 3aHATHIO «PYHKIUMUM W IUIOTHOCTH 1
pacnpeneseHnst BEpOATHOCTEN CIIy4alHbIX BEJIMYUH»
IMonroroBka k 3ansTuio «CraTHcTHYEecKas 00paboTKa 1
Tema 12. OcHoBpl | A@HHBIX»
12. | maremarmueckoii | 1loaroroeka K 3aHATHUIO «KoppensiuonHo- 1
CTATHCTUKH pErpecCUOHHBIN aHAIN3 JAaHHBIX)»

[ToaroToBKa K KOHTPOILHOM paboTe No3

Hroro:

81




41

4.5. IlpuMepHasi TeMaTHKA KOHTPOJIBHBIX padoT

1. KonrpomeHasi pabora Nel Pemienne 3agad mo Temam Kypca: BpeneHue B
MareMatuudeckuii anaims. Heornpenenéunpiii naTerpain. OnpenenéHHblii MHTErpal.

2. KourtponpHas pabora Ne2 Pemenue 3amauy mo Temam Kypca: DOyHKIHUH
HECKOJIbKUX MEPEMEHHBIX, pelleHre AU PepeHInaIbHBIX YPaBHEHUH, PSIIbI.

3. KonrponpHas pabora Ne3 Pemienue 3amau 1o temam kypca: OCHOBBI T€OpUHU
BEPOATHOCTEN Y MATEMATHYECKON CTATUCTUKH.

4.6. IlpumepHasi TeMaTuka pedepaTon

1. TlpumeHneHnue MeTona JTUHEHHOW MHTEPHOJSIUN IpU paboTe ¢ TabiulaMu B
CIIELIMAJIBHBIX MTPEAMETAX.

2. Hcropus OTKpBITUSL KOMIUIEKCHBIX YHACE].

3. TlpunoxxeHus NpOM3BOAHOM K pelICHUIO (U3NUYECKUX 3a/1a4.

4. IlpunokeHus MHTErpasla K pelieHuIo (PU3NUECKUX 3ajau.

5. 3agaun, npuBozsmye K U depeHINaIbHbIM YPaBHEHUSM.

6. @PusznueckMe MW TEOMETPUYECKHAE IIPUIOKEHUS JBOWHBIX M  KpaTHBIX
UHTErPAJIOB.

7. llpumenenue psaoB @Dypbe NpU pPENICHUU YPABHEHUM MaTEMaTHUYECKOU
buszuKH.

8. MaremaTnueckoe MOJAEIMPOBAHNE B II0KAPHOU OXpaHE.

9. uddepeHunansuple ypaBHEHUS KaK MaTeMaTH4ecKash MOJAENb W3Y4YCHUs
nporecca QyHKIMOHUPOBAHUS MOKapHON OXPaHBbI.

4.7. IlpuMepHasi TeMaTHKA pacyeTHO-rpaguyecKux pador
He npenycMoTpeHo y4eOHbBIM MIIaHOM.

4.8. IlpumepHasi TeMaTHKa KyYPCOBBIX padoT (IIPOEKTOB)
He mpenycMoTpeHO y4eOHBIM TUTAaHOM.
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5. METOANYECKHUE YKA3ZAHUA JJISA OBYUAIOIIIUXCA
IO OCBOEHUMIO JUCIIUTIJIMHBI

5.1. Ilopsaiok OpPraHM3anMU CaMOCTOSITEIBHOM PadoThl 00YyYAKOIIHMXCH
0 AUCHUIINHE

CamocTtosTenbHass paboTa 00ydaroIlerocs CKJIaAbIBa€TCs M3 CaMOCTOATEIbHOU
paboThl Ha ayTUTOPHBIX 3aHATUAX U MOATOTOBKH K 3aHATUSM BO BHEAYTUTOPHOE BpEMSI.
JInist  caMONOArOTOBKM K  KaXJIOMYy AayJUTOPHOMY 3aHATHIO IIPELYyCMaTpPUBACTCS
npopa0oTKa TeMbl 3aHATHA 1O Y4eOHOM murepatype. Ilpu camocTosTeNnbHOM
HNOJrOTOBKE K 3aHATUAM OOYYarOIIMHCA MOXKET IOJYyYUTh HEOOXOAUMYIO €My
KOHCYJIbTAIMIO y mpernoaasarens. KoHCyapTHpoBaHHe 00y4YaronMXxcs OpraHu30BaHo Ha
Kaenpe B COOTBETCTBHM C rpadukoM MHpoBeAeHHs KOHCynpTanuil. Ha aynuropnom
3aHATUU OOYYaroIIMecs CaMOCTOSITENIbHO MOJI KOHTPOJIEM IMPENOJaBaTENs BIMOIHIIOT
WHIMBHUIYaJIbHbIE 33/1aHUS B COOTBETCTBUU C YUEOHBIMH LIETISIMU 3aHSATHUSL.

5.2. llepevyeHb y4eOHO-METOAUYECKOT0 O0ecredeHUus ISl CAaMOCTOSITeILHOM
padoThI 00Yy4AKOIIMXCS M0 JUCHUIJINHE

5.2.1. IlepeyeHb BONPOCOB IJIs1 CAMOCTOSITEJIbHOTO U3Yy4YEeHMSI
[Ipon3BoAHBIE BEICHIMX TOPSIAKOB.
[IprMeHeHne MPOU3BOIHON K MCCIICAOBAHUIO (DYHKITHIA.
HccnenoBanue GpyHKINK Ha BBITYKIOCTh U TOUKU IIEperuoa.
[Ipon3BoAHBIE BHICHIMX TOPSIAKOB.
[TpumeHneHre TpPOU3BOAHON K UCCIETIOBAHUIO (DYHKITHIA.
HccnenoBanue GpyHKINN HA BBIMYKIOCTh U TOUKU NIEperuoa.
Martpuusl 1 OIpeIeTUTENH.
Brruucnenne onpeaenurenei.
. PaHr maTpuil © METO/BI €r0 BBIYUCIICHHUS.
10. PemeHue cucteM JTMHEMHBIX YPABHEHH.
11. Beruucnenue miomaaei NoBepXHOCTEN TeN BPAILEHUs, JUIMHBI YT H.
12. Beluncnenue CTaTUCTUYECKUX MOMEHTOB M1 MOMEHTOB MHEPLUHU IUIOCKUX IyT
u duryp.
13. ®usnueckue NpUII0KEHUsI ONIPEACIIEHHOIO HHTErpala.
14. IlponsBoansle u nuddepeHuans GyHKIUM HECKOIbKUX TEPEMEHHBIX.
15. 3amena nepeMeHHBIX B KPATHBIX HHTErpaJIax.
16. IToBepXHOCTHBIE UHTETPAJIBI.
17. BekTopHoe noJe.
18. uddepennmanbubie ypaBHEHHS B MOJIHBIX U depeHimanax.
19. Perienre HEOTHOPOAHBIX JHMHEWHBIX AU(GEpeHIUaTbHbIX YpaBHEHHM
BTOPOTO MOPsIIKA C MOCTOSHHBIMU KO3 puiinentamu.
20. Yucnennole MeTonbl pemeHus 3amaun Komm s OOBIKHOBEHHBIX
nuddepeHIMaTbHBIX YPaBHEHUH MEPBOTO MOPSAKA.
21. Pemmienue wmerogom  @yppe CMEIIAHHOWM  3ajayud  JJis  YpaBHEHHS
TEIJIONPOBOAHOCTH.

WA R WD =
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22. YpaBuenue Jlamnaca.

23. Paznoxenue ¢pyHkiuii B paasl Teitnopa u Makiopena.

24. IIpuMeHeHne psIOB K pelIeHUI0 TUPPepeHInanbHbIX YPAaBHEHUH.
25. Panbl Oypee.

5.2.2. IlepeyeHb JAUTEPATYPHI AJI CAMOCTOATEIHLHOH Pad0ThI

1. umaueB B.C. Bricmias mMarematuka: YueO. s By30B. — M.: Beicl. mik.,
2000. —479 c.: un.

2. llunaues B.C. 3amaunuk no Beicmielr Matremaruke: Yueb. [locobue mis By30B.
— 2-e u3a., ucnp. — M.: Beicu. mik., 2000. — 304 c.: uin.

3. I'mypman B.E. Teopust BeposiTHOCTE W MaTeMaThyecKash CTaTUCTUKA. Yueo.
nocobue a1 By3oB. M3a. 7-e, crep. — M.: Beicm. mik., 2000.

4. I'mypman B.E. PykoBOACTBO K pEIICHHIO 3a/a4 MO TEOPUU BEPOATHOCTEN M
MarteMmaTudeckon craructuke: Yueb. [locobue nis ctyneHToB By30B. U3a. 5-¢, crep. —
M.: Beicm. mk., 2001. — 400 c.: n.

5. Mansiii 1. A., Ecuna M.I'., PoguonoB E.I'. JIludgdepennmanpapie ypaBHEHHUS:
yaebHoe nocobue. — Msanoso: OOHU MU I'TIC MYC Poccun, 2013.

6. Xonroposa O.B., Ecuna M.I'. Marematuka. OCHOBBI JIMHEHHOW anreOpsl U
aHanutudeckoit reomerpun. — UBanoso: UIICA I'TIC MYC Poccuu, 2020.
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6. ObPA3OBATEJIbBHBIE TEXHOJIOI'MU

C nenbio GopMUPOBaHUS U Pa3BUTHS 3asiBICHHBIX KOMIETEHUIUH HCIIOJIB3YIOTCS
TPaJUIMOHHBIE 00pa30oBaTeNbHbIE TEXHOJIOTMH M TEXHOJOTUHM HHTEPAKTUBHOTO
00yueHus.

B pamkax TpaaunMOHHBIX 00pa30BaTENbHBIX TEXHOJOTHHA BEIYTCS CIIEAYIOLIHE
dopMBl  3aHATHIA: JIEKIMs, NPAKTUYECKOe 3aHATHE, CaMOCTosiTeNbHas paboTa
oOyyaromuxcsi, KOHCYJIbTHPOBaHME TMpernojaBareieM. B  xoxme oOydeHus c
UCTIOJIb30BAHUEM JIAHHBIX TEXHOJIOTUH MPOBOJUTCA KOHTPOJb 3HAHMI (YCTHBIN OIpOC,
OMaHKOBOE ¥ KOMITBIOTEPHOE TECTUPOBAHWE), pEHICHHWE 3ajad, BBITOJHEHHE
KOHTPOJIbHBIX paboT.

B paMkax TeXHOJOTMH WHTEPAKTUBHOTO OOYUEHUS HA 3aHATUSX MPUMEHSIOTCS
cnenyromye GOpMbI U METOJBI:

— B paMKaxX HEHMHUTAIMOHHBIX TEXHOJOTHHA TMPOBOMITCA MPOCMOTP U
oOcyx1eHne y4eOHBIX (HIBMOB; HCIOJB3YIOTCS METOJbl PabOThl B MajbIX TpYyIMIax,
peleHne CUTYallMOHHBIX 3a/1a4..

B pamkax ocymecTtBieHus 00pa30BaTENbHOTO Tpolecca HUAET IOCTOSHHOE
UCTOJIb30BaHNE MH(POPMAIMOHHBIX TeXHOJOTHi. Bo Bpemsi camocTosiTeTbHON paboThI
Opd  TOATOTOBKE K  JIGKIMAM, NPAKTUYECKHM  3aHATUSAM;  KOMIIBIOTEPHOMY
TECTUPOBAHUIO €CTh BO3MOXKHOCThH Y KaXXJIOTO OOywaromierocsi paboraTh ¢ y4eOHBIMU
MaTepualiaMH, pa3MEIIeHHbIMH B IM(PPOBON Cpele aKaleMHH, a TaKkKe B CeTH

HNurtepuer u MuTpaner.

3ansTHA, NPOBOAUMBbIE B HHTEPAKTUBHOU Gopme

Ne Ne paznena (TeMsbr) Tema 3anstus, hopMma u (WIK) METO TTPOBEIACHUS TpynoeMKoCTh
/1 TUCIIATUINHBL 3aHATUS (gacer)
Tema 1.
| Beenenue B Juddepennman GyHKINHM U €70 MPUITOKCHHS. )
) MaTeMaTUYECKUU Pemenue cutyanoHHBIX 3a7a4.
aHaIu3
Tema 4. Beluncnenue uHTerpanos.
2. Heonpenenennsriit Pemienue cutyallnOHHBIX 3a7ad4. 2
WHTErpa
Brruucnenue onpeneneHHbIX HHTErpagoB )
Tema 5. PaboTa B MasIbIX Tpynmnax
3. OnpenenéHubIi ['eomeTpuyeckne NPUIOKEHHUS OINPEIECTECHHOTO
UHTErpal UHTErpaja 2
Pemrenne cutyanimoHHbIX 3a1a4
Tema 6.
[IpousBoaHas 110 HaIpaBJICHUIO. I pagueHT.
4. | DOYHKIHMHU HECKOJIBKUX 2
Pemenne cutyalilnoHHBIX 33124
MIePEMEHHBIX
Tema 7. Kpatnsie,
5 KPUBOJIMHEHHBIE U KpuBonuHelinble HHTErpajibl )
) MMOBEPXHOCTHBIE Pemienue cutyalimOHHBIX 3a71a4
WHTETPaJIbl
6 Tema 8. Jluneiinple omHOpoaHBIE AMddepeHITnaTbHBIE )
' OOBIKHOBEHHBIE ypaBHEHHsI ¢ TOCTOSIHHBIMU K03 unmenramMu
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muddepennmanbapie | Pabora B ManbIxX rpymnmax
YPaBHEHHUS
Tema 9.
VpaBHCHIS Pemenne  ypaBHeHUS  KojeOaHUS  CTPYHBI
7. P o MeroaoMm [lanambGepa u merogom Dypne 2
MaTeMaTH4ECKON
Pemenue cuTyalnoHHBIX 3aaa4
bu3uKu
Tema 10. Psangr.
CX0IMMOCTb 3HAKONIEPEMEHHBIX PSAIOB
8. [peoGpaszoBanue 2
Pabota B manbIx rpymnmnax
Dypbe
@opMyiibl ITIOJTHOW BEPOATHOCTH U balieca, cxeMa
9 Tema 11. OcHoBBI bepnynnu )
" | TeopuM BEpOSITHOCTEH | PelieHne cuTyalmoHHbBIX 3a/1a4
Tema 12. OcHOBBI KoppensinoHHo-perpecCuOHHBIN aHanu3
10. MaTeEMaTHYECKON JAaHHBIX PellleHne CuTyallMOHHbBIX 3a/1a4 2
CTaTUCTUKH
HUroro: 22
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7.@0H]I OLIEHOYHBIX CPEJCTB JJI51 MIPOMEXYTOYHOM
ATTECTALIUHA 1O UTOI'AM OCBOEHUA JUCIIUITJINHBI

7.1 TunoBble KOHTPOJIbHBIE 32/IaHUSI MM HHbIE MaTepuajbl, HeOOX0AMMbIe
AJIsl  OUNEHKH 3HAHWH, YMeHMi, HaBBIKOB H (WJHM) ONbITA [JeATEJbLHOCTH,
XapaKTepu3yIIMX 3Tanbl (popMUpPOBaHUS KOMIIETEHIHI B Ipouecce OCBOCHHS
o0pa3oBaTeJbHOM NPOrpaMMbl 10 JMCUHUIINHE

7.1.1 IlepeyeHb BONPOCOB /ISl MPOBEAEHUS MPOMEKYTOYHOM aTTeCTANUN
(B popme nuddepeHUNPOBAHHOIO 3a4€eTAa) 10 UTOTAM OCBOEHMS AU CIUTIIMHBI
«Bbicmast Matematuka» (1 cemectp)

1. IIpenen. Teopemsl o npeaenax (OIIK-3).

2. OyHKUMs: OMNpeneNeHue, CIOoCOObl 3aJaHHsl, OCHOBHBIE XapaKTEPUCTHUKH.
Oo6patHas u cnoxHas pyHkiuu. OcHoBHBIE AneMenTapHbie pyHkiun (OI1K-3).

3. Ilpenen ¢pyunkuuu B Touke. [Ipenen pynkuun B 6eckoneunoctu (OIIK-3).

4. OcHOBHBIE TEOpEMBbl O IMpeaenax. lblid 3aMeyaTeNbHbId Npenena. 20
3ameuatenbHbii ipeaen (OI1K-3).

5. DOKBUBaJICHTHblE OECKOHEYHO Majlble W OCHOBHbIE TEOPEMbl O HHX.
[IpumMeHeHne SKBUBAJICHTHBIX OECKOHEUHO MaJblX K BblunciieHuto npeaenos (OITK-3).

6. HemnpepoiBHocTh. Teopembl 0 HempepbIBHBIX (QYyHKIUAX. HempepblBHOCTH
anemMeHTapHbIX QyHKIMi. CBoiicTBa DYHKIMMI, HeNIpephIBHBIX Ha oTpe3ske (OIIK-3).

7. llpousBogHass (yHKIMU, €€ MEXaHWYECKMH M TeOMETPUYECKUN CMBICI.
[Ipou3BoiHBIE OCHOBHBIX AJIeMeHTapHbIX PyHkmit (OT1K-3).

8. IlpousBomHas cCymMMmbl, Pa3HOCTH, MPOM3BEIACHHS, YACTHOTO, CIOXHOW U
oOpatno#t ¢pynkuit (OI1K-3).

9. Ilpom3BogHass HEABHO W  MapaMeTpUYECKH  3afJaHHOM  (QYHKIUH,
norapupmuueckoe auddepeniuponanue (OIIK-3).

10. Iuddepennman ¢GyHKIIMM W €ro TreoMeTpudeckuid cMmbici. [lpumenenue
muddepennmana K npubmkeHHbIM BorurcineHusm (OIIK-3).

11. IIpaBuno Jlonutans, packpeitue HeonpeaenéHHoctei (OI1K-3).

12. Bo3pacranue u yosiBanue ¢pyHkiuu. [Ipuznaku monoronnoctu (OI1K-3).

13. Touku skcTpemyMa. HeoOxonumoe U 1OCTaTOYHBIE YCIOBHS CYIIECTBOBAHUS
skctpemyma (OIIK-3).

14. BeinykiocTs rpaduka pyHkuuu, Touku neperuda (OIIK-3).

15. Acumnrotsl rpaduka ynkiuu (OITK-3).

16. IleprooOpasnas u HeonpeaeneHHbii naTerpan (OIIK-3).

17. CpolictBa HeonpeaenenHoro unrerpana (OIIK-3).

18. NuTerpupoBanue noacranoBkoit (OIIK-3).

19. NurerpupoBanue no yactsam (OIIK-3).

20. IpoGHo-panmoHanbHass (QYHKIUMS W €€ TPEJACTABICHHWE B BHJAEC CYMMBI
npocteitmux npobdeit (OIIK-3).

Adx Adx

21. UnTerpupoBanue npocTenmx Apoodeii Tuna '[ x+a *(x+a) (OIIK-3).
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(Ax +B )dx

22. MHTerpupoBanne MpoCcTeimx apodeit tuma ~ ~ o pxty (OIIK-3).

23. [IpeacraBieHue pandoHAIBLHOM (QYHKIMS B BHAE CYMMbI NPOCTEHIINX
npobeit (OI1K-3).

24. UnTerpupoBanue npocteitmux apooeit (OI1K-3).

25. Ilonstue onpeaenéHHoro nuterpaia. Ero reomerpuueckuii cmpicia. @opmya
Hrrotona-Jleitonuna. Coiicta (OIIK-3).

26. MeToapl BeruucaeHus onpenenéanoro unrerpaina (OIMK-3).

277. BeluucieHus miomnanen miockux (Guryp: B IpsIMOYTOJIbHBIX KOOpJIMHATAX, B
nossipHbIx koopauHarax (OIIK-3, T1K-2).

28. Onpenenutenu. Croricta onpenenureneit (OIIK-3).

29. Martpunst. JleiictBus nag matpuriamu. O6pataas matpura (OIIK-3).

30. Cuctembl JIMHEHHBIX ypaBHEHUU. MaTpuuHbld CcrOCO0 pEIIeHHsS CHCTEM
auHenHbIX ypaBHeHUl. ®opmynsl Kpamepa (OIIK-3).

31. Kommnekcaple uwncna. AnreOpandeckas (opma KOMIUIEKCHOTO —4YHCIA.
Apudmerrueckre onepanuy Haj KOMIUIEKCHBIMH YHCIIaMHU B alireOpanyeckor gopme
(OIIK-3, TIK-4).

32. TpuronomeTtpuueckass ¢opma KOMIUIEKCHOro uyucia. Omnepauuu Haj
KOMIUIEKCHBIMU YKciiaMu B Tpuronomerpuueckout popme (OITK-3, T1K-4).

33. Iloka3atenbHas ¢opmMa KOMIUIEKCHOTO uwucia. JleWcTBus C dYHMcIaMu B
noka3zarenbHor popme (OIIK-3, T1IK-4).

Ilepeyens npakTUYecKUX 3a4aHUi (32124, HABBIKOB, HOPMATUBOB M T.II.)
JJISA POBeIeHUs MIPOMEKYTOYHOM aTTecTauuu (B popme audpepeHMPOBAHHOIO
3a4eTa) o0 UTOraM OCBOEHM S JUCHHUILIUHBI «Bbicimas MmatemaTuka» (1 cemecTp)

3x,+2x, +x; =5

1. Pemmure cuctemy ypaBHeHuii 12X, +3x, +x; =1 (OIIK-3)
2x, +x, +3x; =11

L
2. Boruucnure IUIomAaab ImoXxapa, OrpaHU4CHHOI O JIMHUAMUA YV = Z Xy - 2x=0

(OIIK-3, TIK-24).
3. Bbl4ncIuTE IIIOMIAAb I0KAPa, OTPAHUYEHHOTO TMHUAMHU XY =2; x+y—3=0
(OIIK-3, TIK-24).

1
2 x4
4. BpluucanTe ONpeieNieHHbI HHTErpal Ix e" “dx (OTIK-3, TIK-2)
0

Y22 J¢ (OTIK-3).
+5

5. Haiinure HeonpeneneHHbId NHTErPal _[ >
X
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2x-3y+z=2

6. PemuTte cucreMy ypaBHeHuit X —5y —4z =-5 (OIIK-3)
dx—y—3z=—4

7. Halinute HeonpeaeaeHHbIN HHTErpal I 5 4x de (OIIK-3).
xt+
2 2

8. BplunciuTe IUIONIAAb IMOXapa, OTPAHMYCHHOIO JMHUSAMH Y =X ; )~ =X.
(OIIK-3, TIK-24)
9. Hailiaure HeompeeIeHHbI HHTETPaT j In(x? + 1)dx. (OIIK-3)

10.Beraucnure miomans moxapa, OrpaHHYEHHOTO JINHUAMU )y =8, ) = x>, x=0.
(OTIK-3, TTK-24)
11.HaiimuTe HeomnpeaeaeHHbIH HHTErpal I(Sx — 2)Sin Sxdx (OIIK-3).

7.1.2 IlepeyeHb BONPOCOB /ISl POBEACHUS MPOMEKYTOYHOM aTTeCTAIUN
(B popMme nuddepeHIUPOBAHHOIO 324€Ta) IO HTOrAaM OCBOCHHSA JUCHMIIUHbBI
«BbIcmasg MmaremaTuka» (2 cemecTp)

1. Oyaknuu 2-X TEpeMeHHBIX (00JIaCTh OMpeeNeHus, CIOCOObl 3aaHus,
reomerpuyeckas uarepnperanus) (OIIK-3).

2. Tlpenen u HenpepbIBHOCTH GpyHKIMH 2-X iepeMeHHbIX (OI1K-3).

3. Yactuble npousBoanbie. [Tonstue auddepenuupyemMoctu GyHKIUH. Y CIOBUS
muddepentupyemoctu pynkiuii (OIIK-3).

4. IlpousBognasi cinoxHod ¢yHkuuu. [lonHas npousBogHas QYHKUIUK 2-X
nepeMeHHbIX (OI1K-3).

5. Kparnsie u kpuBonuHetinble nuaterpaisl (OITK-3).

6. Ckasiproe noje. [ToBepxHocTtu u tuHuM ypoBHs (OI1K-3).

7. IlpousBognas no Hamnpasienuto (OITK-3).

8. I'panuent u ero cBorictBa (OIIK-3).

9. KacarenbHas IUIOCKOCTh M HOPMajlb K IOBEPXHOCTH (IS SIBHO 3aJaHHOU
¢bynxkun) (OI1K-3).

10. Okcrpemyma pynkuuu 2-x nepemeHHbix (OIIK-3).

11. 3agaun, npuBomsmue k aupdepeHranTbHbIM ypaBHeHUsAM. OCHOBHBIE
noHsATus Teopun nuddepenunanpabix ypasaenuit (OITK-3, T1K-2).

12. Inddepenuumansuple  ypaBHEHHs |-ro mopsaka C  pasfaessitouuMucs
nepeMenabiMu (OI1K-3, T1K-2).

13. Iuddepenumansubie ypaBHeHHs |-ro mopsaka: OJHOPOJHBIE, JIMHEWHbIE U
ypaBHeHHS B NOIHBIX quddepennuanax (OIMK-3, [TK-2).

14. Inddepenunanbuple ypaBHEHHUS BBICHIUX MNOPAAKOB. OCHOBHBIE MOHSTHSL.
YpaBHeHnus, nonyckarorue nonmxkenue nopsaka (OIIK-3, I1K-2).

15. Jluneiinpie auddepeHuranbHble ypaBHEHHs n-To mopsiaka. JluHelHble
onHOpoaHbIe U depeHIaTbHbIe YPaBHEHUS 2—T0 MOPSAIKAa U CBOMCTBA €0 PEIICHUS.
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Jluneiinbie ogHOponHbIe nuddepeHranpubie ypapHenus n—ro nopsaka (OIIK-3, TIK-
2).

16. JIuneitnpie ogHOpOAHBIE MU PEepeHIabHbIE ypaBHEHUSI 2-TO MOPSIKA C
MOCTOSTHHBIMU ~ KOo3(pdunimentamu. Jlunelinple omHOpOAHBIE uU(depeHIINATbHBIC
ypaBHEHHS N—TO MOPsJIKa ¢ TOCTOSTHHBIMU KO3 dunmentamu (OIIK-3, T1IK-2).

17. Heognopoanble nuHelHble AuddepeHuanbHble YpaBHEHUs 2—-TO MOpSAKa C
MOCTOSIHHBIMU KO3 puImeHTaMu u ¢ mpasoit yacteio crnenunanbaoro sunaa (OIK-3, T1K-
2).

18. Yucnoseie psnbl. OcHoBHbIe TMoHATHSA. CBoiicTBa. HeoOXomuMblil Mpu3HAK
cxoaumoctu (OITK-3).

19. JocTaTouHble MPU3HAKU CXOJIUMOCTH 3HAKONOCTOSIHHBIX psaioB (OITK-3).

20. 3nakouepenyromuecs psabl. [Ipuznak Jleitonuna (OIIK-3).

21. AbconroTHasT M YCJIOBHasg CXOJUMOCTHM YHCIOBBIX psAnoB. CBoiicTBa
abcomotHo cxopsmierocs psaa (OIIK-3).

22. Crenennsie psaasl. OcHoBHEIE TIoHsTHS. Teopema Abens (OI1K-3).

23. UuTepBan U paadyc CXOAMMOCTU CTeneHHOro psiga. CBoOMCTBa CTENEHHbIX
psanos (OIIK-3).

24. Panbl Teitnopa u Mak-Jlopena. Teopema 0 €IMHCTBEHHOCTH Pa3IOAKEHUS
dbyukiuu B crenennoit psja (OIIK-3).

25. llonsatue TtpuroHomerpuueckoro psga Dypee. BwiBog dopmyn s
kodpdunmnentoB dypee (OIIK-3).

26. Paznoxenue B psin Dypbe YETHBIX U HEUETHHIX (YHKIMHA 3aJaHHBIX Ha
OTpe3Ke [-7:7]
3).

. Paznoxenue B psag @ypoe QpyHkiuii nmpoussonbHoro nepuoaa (OIIK-

27. Unrerpan @ypowe (OI1K-3).

28. YpaBHeHue KojeOaHus CTpyHbI. PelieHue ypaBHEHUs KoJeOaHUSI CTPYHBI
metoaoM Jlamambepa u metonom Dypre (OI1K-3).

29. VYpaBuenue TteronpoBoaHocTH. Pemenne 3amaun Komm merogom ®ypbe
(OIIK-3).

30. Pemenue 3anaun Jupuxie nis ypaBHeHus Jlamnaca B kpyre metosioM @ypee
(OIIK-3).

Ilepedyens nNpakTU4ecKUX 3a4aHUi (32124, HABBIKOB, HOPMATUBOB M T.II.)
JJISA MPOBeIeHUs MPOMEKYTOUYHOM aTTecTauuu (B popme auppepeHIMPOBAHHOIO
3a4eTa) M0 UTOraM OCBOEHM S JUCHHUILIUHBI «Bbicias MaTemaTikay (2 cemecTp)

. = In’ 2n
1. HCCHCI[OBaTB Ha CXOAUMOCTHh UHNCJIOBOH pﬂI[ Z 3
n=1 n

2. CpaBHEHHEM C TapMOHMYECKHM PSAOM WIH YOBIBAIOIIEH Mporpeccueit

UCCIIeIOBATh CXOAUMOCTD psijia ZIH (OIIK-3).
n

n=1 (n + 1)
3. Haitu paguyc ¥ UHTEPBAIl CXOJUMOCTHU psifia U UCCIEI0BATh €r0 CXOAUMOCTD

(OTIK-3).



50

n _n

Ha rpaHUIlax UHTEpBaJa i_n—zx (OIIK-3).
n=l1
4. WccnenoBaTh Ha CXOAUMOCTb YUCIOBOU psijl 2% (OIIK-3).
5. Bwraucnuth jnydxdy, ecrn G: y = x%, x- y+2 =0 (OIIK-3).
6. UccnenoBaTh (};);m Ha YCJIOBHYIO U a0COJIFOTHYIO CXOAUMOCTb.
2 3 4 5

T +— - + ... (OIIK-3)
2°+1 3’+2 4°+3 5 +4
7. C momolibl0 MHTErpajibHOTrO mpu3Haka Koiu uccnenoBaTh, CXOIUTCS WU

X 1
PaCXOIUTCS PSIIT 22— (OIIK-3).
n=1n” +4n+5
(2,4
8. HaiiTu KpuBOJIMHENWHBIH UHTETPAT I 2xy3dx +3x?y?dy (OIIK-3).

(1,2)

9. BelurciauTh KPUBOJIMHEHHBIH HHTETpa f (3x*y+x)dy no myre mapaboist
AB

y= 2x% +1, coenunsromeii Touku A(0;1) u B(2;9) (OIIK-3).

7.1.3 IlepeyeHb BONPOCOB JIJIS POBECHUS MPOMEKYTOYHOM aTTeCTAIUN
(B popme 3K3aMeHa) MO UTOraM OCBOCHUSA TUCHMUILIIMHBI
«BbIcIIasi MAaTEMaTHKA)

1. Ilpenen. Teopemsl o npenenax (OIIK-3).

2. OyHKIMsA: onpeneneHue, crnocoObl 3aJaHus, OCHOBHBIE XapaKTEPUCTUKHU.
Oo6patHas u cnoxxHast GyHkiuu. OcHoBHBIE d5ieMeHTapHbie pyHKInH (OI1K-3).

3. Ilpenen pynkuuu B Touke. [Ipeaen pynkuun B 6eckoneunoctu (OITK-3).

4. OcHOBHBIE TEOpPEMBbI O Impenenax. l-blii 3amedaresbHbId MHpeAen. 2-oi
3ameyvatenbHbIil npeaen (OITK-3).

5. DKBUBaJEHTHbIE OECKOHEYHO Mallble M OCHOBHBIE TEOPEMbI O HUX.
[TpumeHeHre SKBUBATICHTHBIX OECKOHEYHO MabIX K BhranciieHuto npenenos (OITK-3).

6. HempepoeiBHOCTh. TeopeMbl 0 HempepblBHBIX (yHKIUIX. HemnpepbiBHOCTD
aneMeHTapHbIX pyHkuuid. CBoiicTBa GyHKIHNHI, HenmpepbIBHBIX Ha oTpe3ke (OIIK-3).

7. llpousBogHas (QyHKIMHU, €€ MEXaHWYEeCKMH UM TeOMETPUUYECKUN CMBICI.
[Ipou3BoiHBIE OCHOBHBIX AJIeMeHTapHbIX PpyHKmi (OI1K-3).

8. [Ipou3BogHasi CyMMbl, Pa3HOCTH, NPOU3BEACHUS, YACTHOIO, CIOXKHOW U
obparnoit pynkuumii (OI1K-3).

9. IlpousBogHas  HESIBHO W  MapaMeTpPUYeCKH  3aJlaHHOM  (yHKIMH,
norapudmuueckoe nuddepenunponanue (OI1K-3).

10. Huddepenuman QyHKIMM W €ro reoMeTpudeckuii cMmbici. lIpuMeHeHwue
muddepennmana K npubmkeHHbIM BorurcneHusm (OIIK-3).
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11. ITpasuno Jlonurans, packpsitue HeonpeneneénHocteit (OIIK-3).

12. Bospacranue u yosiBanue ¢pyukuuu. [Ipuznaku monoronnoctu (OIIK-3).

13. Touku  skctpemyma. HeoOxoaumoe W JOCTAaTOYHbIE  YCIOBUSA
cymectBoBanus skctpemyma (OI1K-3).

14. Bwimyxkmnocts rpaduka pynkuum, Touku neperuda (OIIK-3).

15. Acumnrotsl rpaduka Gyukiuu (OITK-3).

16. IlepBooOpasnas u HeonpeaeneHHbii uaTerpan (OIIK-3).

17. CsoiicTtBa HeonpenenenHoro uHterpana (OITK-3).

18. Huterpuposanue nojacranorkoi (OIIK-3).

19. Hurerpuposanue no yactsam (OIIK-3).

20. IlpencraBneHue panMOHAIBHON (QYHKIMS B BUAEC CYMMBI MPOCTEHIINX
npobeit (OI1K-3).

21. HurerpupoBanue npocreimmux apodeit (OIIK-3).

22. IlonsTMe oOmnpeAen€éHHOro wuHTerpaiga. Ero reoMeTpuyecKkuid  CMBbICI.
®opmyna Hetotona-Jleri6uuna. Csoiicta (OIIK-3).

23. Mertonpl BeruncieHus onpeaenéanoro narerpania (OITK-3).

24. BbluncieHHs TUIOMAAeH TIOCKUX (QUryp: B MPSMOYTOJIbHBIX KOOpJIWHATAX,
B NOJIsipHbIX koopauHatax (OIIK-3).

25. Omnpenenutenu. CBoricta onpenenureneit (OITK-3).

26. Martpunsl. detictBus Hag Mmatpuiiamu. O6parnas matpuna (OIIK-3).

27. Cucrembl JUHEHWHBIX ypaBHEHHH. MaTpuuHbBIA CIOCOO pEIIeHUs CHUCTEM
JUHEWHbBIX ypaBHeHul. @opmyinbsl Kpamepa (OI1K-3).

28. Kowmmekcaple uwncna. AnreOpamdeckas ¢opMa KOMIUIEKCHOTO YHCTA.
ApudmeTnueckue ornepalnu HajJ KOMIUIEKCHBIMU YHCJIaMU B anredpandeckoil ¢popme
(OIIK-3).

29. Tpuronomerpuueckass Qopma KOMIUIEKCHOro umcna. Omepanuu Haj
KOMIUIEKCHBIMU YHCTIaMH B TpUroHomerpuaecko popme (OIIK-3).

30. TlokasarenbHas (opma KOMIUIEKCHOTO uwucia. JleWicTBusi ¢ uymciamMu B
nokaszarenbHo popme (OIIK-3).

31. ®yHkuuu 2-Xx mnepeMeHHBIX (00JIacTh OmpenereHus, CIocoObl 3aJaHus,
reomeTrpudeckas uaTepnpetarus) (OI1K-3).

32. Ilpenen u HenpepsIBHOCTh PpyHKIMHU 2-X iepemeHHbIX (OI1K-3).

33. Yactueie mnpousBoaHbie. llonstue muddepenunpyemoctd (QyHKIMH.
VYenous nuddepennupyemoctu ¢pynkuit (OI1K-3).

34. IlpousBomHas cnoxHoil ¢yHkuuu. [lomnas mpousBomHas QyHKUMH 2-X
nepemeHHbIX (OI1K-3).

35. HuddepennupoBanue HessBHOU (QyHKIMU ABYX nepemeHHbIX (OI1K-3).

36. Kpatnbie u kpuBosmHeriHble nHTerpaisl (OIIK-3).

37. Ckanspaoe nosie. I[ToBepxnoctu u iuaun ypoHs (OIIK-3).

38. IlIpousoanas no Hampasienuto (OI1K-3).

39. TI'paauent u ero cpoiictBa (OIIK-3).

40. KacarenbHasi TJIOCKOCTh U HOPMajib K MOBEPXHOCTH (IJIs1 SIBHO 3aJaHHOM
byukiun) (OI1K-3).

41. Touku s3xcTpemymMma pyHkiuu 2-x nepemenHbix (OI1TK-3).
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42. Heobxoaumoe U JOCTaTOYHOE YCJIOBUSA CYHIECTBOBAHHS 3KCTpeMyMma
¢bynkiun 2-x nepemennbix (OI1K-3).

43. 3agauu, npuBoasmMe K auddepeHruanbHbiM  ypaBHEeHUSIM. (OCHOBHBIC
noHsATus Teopun auddepenunanpabix ypasaenuit (OITK-3).

44. JluddepeHuuanbHble ypaBHEHHMs 1-ro mopsiaka ¢  pa3IesstolUMUCS
nepeMenHbiMH (OITK-3).

45. Juddepenuunanbuble ypaBHeHHs 1-ro mopsijika: OAHOPOJHBIE, JTUHEHHbIE U
ypaBHeHHS B MOIHBIX quddepennuanax (OI1K-3).

46. JuddepeHuunanbHble YpaBHEHHS BBICIIMX MOPSAKOB. OCHOBHBIE MOHSTHS.
VYpaBHenus, nonyckaroniue nonmxenue nopsaka (OIIK-3).

47. Jlunentnpie nuddepeHMaNbHbIE ypaBHEHUS n-—To Topsaka. JluHelHbie
onHOpoaHbIe U depeHIaTbHbIe YPaBHEHUS 2—T0 MOPSAIKa U CBOMCTBA €0 PEIICHUS.
Jluneiinbie ogHOpoIHBIE MU depeHnanbHble ypaBHeHus n—To nopsaka (OIIK-3).

48. Jluneitnpie omgHOpOAHBIE AU(EepeHInaIbHble YPaBHEHUS 2-TO MOpPsAKa C
NOCTOSSHHBIMU KO3 puurientamu. Jluneitnsle omHOpoaHble nuddepeHIanbHbie
YpaBHEHHS N—TO MOPsJIKa ¢ TOCTOSTHHBIMU KO3 dunmentamu (OI1K-3).

49. HeoaHoponnble JuHelHbIe AU(depeHnanbHble YPaBHEHHS 2—T0 MOPSAIKA C
MOCTOSTHHBIMU KO3 (UITMEHTAMH U C MPABOM YacThio creruanbHoro Buaa (OI1K-3).

50. Ywucnossie psaabl. OcHOoBHBIE TIOHATUS. CBolicTBa. HeoOXxoauMmblit mpu3HaK
cxoaumoctH (OITK-3).

51. JloctaTouHble NMPU3HAKKH CXOJUMOCTU 3HAKOMOCTOSHHBIX psjaoB (OI1K-3).

52. 3nakouepenyrontuecs psabl. [pusznak Jleriouuma (OI1K-3).

53. AOcomioTHas W YCIOBHash CXOAMMOCTH YHCJIOBBIX psaoB. CBoiicTBa
abcomotHO cxopsmierocs psaa (OIIK-3).

54. Crenennsble psaasl. OcHoBHbIe noHATHS. Teopema Abens (OI1K-3).

55. HWHurepBan u paanyc CXOAUMOCTH CTENEHHOro psjaa. CBoMCTBa CTENEHHBIX
psanoB (OIIK-3).

56. Pagwl Teinmopa m Maknopena. TeopemMa 0 €IMHCTBEHHOCTH Pa3JIOKEHUS
dbyukiuu B crenennoit psja (OIIK-3).

57. Ilonarue tpuroHomerpudeckoro psga Dypee. BwBox dopmyn s
ko3 dunmnentoB dypee (OIIK-3).

58. Paznoxenue B psan Dypbe YETHBIX M HEYETHBIX (PYHKIMM 3aJlaHHBIX Ha

OTpE3Ke |- 7]

3).

. Paznoxenue B psag dypbe dyHkiui npousBosibHoro nepuoaa (OINK-

59. Hnrerpan @ypse (OIIK-3).

60. VYpaBuenue koneOaHusi cTpyHbl. PerieHue ypaBHeHHs KOJ€OaHUS CTPYHBI
MetoaoM Jlamambepa u metooM Dypre (OI1K-3).

61. VYpaBHeHue TterionpoBoaHocTU. Pemenue 3amaun Komm metomom ®ypbe
(OIIK-3).

62. Pemenue 3amaun [dupuxie mnsa ypaBHeHus Jlamiaca B Kpyre MeTOAOM
dypoe (OIIK-3).

63. BrickazsiBanus. Oneparuu ¢ BeickazbpiBanusiMu (OT1K-3).

64. Jlorunueckue ucuucnenus (OITK-3).
65. Anre6pa maoxectB (OIK-3).
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66. I'padsr. Onepammu ¢ rpadamu (OITK-3).

67. OcuHoBubIe 3neMeHTh KomOuHaTOpuku (OI1K-3, T1K-22).

68. Cinyuailinple coObITHUS, €ro BuAbL. Kilaccuyeckoe U CTaTUCTHYECKOE
onpenaenenue BepostHocTu. [Ipumepsr (OI1K-3, T1K-22).

69. Teopema cioxeHUsI BEPOATHOCTEH HECOBMECTHBIX COOBITHIA; COBMECTHBIX
coosrtuii (OI1K-3, T1K-22).

70. TeopemMa yMHOXEHHUSI BEPOSTHOCTEH HE3aBHUCUMBIX COOBITHUH; 3aBHUCHUMBIX
coosrtuii (OITK-3, T1K-22).

71. ®opmyibl moaHOM BeposiTHOCTH U baiteca (OI1K-3, [TK-22).

72. 3aKoH pacmpeneseHus AUCKPETHOW CiaydallHOM BEIMYMHBI. buHOMHManbHOE
pacnpenenenue u pacnpenenenue [lyaccona (OITK-3, TTIK-22).

73. ®yHKUMsA M IUIOTHOCTh pacnpeneneHus. PaBHOMepHoe pacrpezaesieHue
HenpepblBHOM ciryvaiiHoil BennunHbl (OI1K-3, TIK-22).

74. MaTteMaTU4ecKOe OKHWIAHUE JUCKPETHOM M HENPEepPhIBHON CllydailHOM
BenmuuHbl. CBolicTBa MateMarudeckoro oxuaanus (OIIK-3, TTIK-22).

75. Jlucniepcusi TUCKPETHOM U HENPEPHIBHOM ClydyailHOW BeauuyuHbl. CBOMCTBA
nucnepcun (OIIK-3, T1K-22).

76. Craructuka u ee 3agaud. OCHOBBI 0OpaOOTKM CTATUCTHUYECKUX JIaHHBIX.
Bapuanmonnsie psiipl 1 ux rpaduyeckoe nzoopaxkenrue. OCHOBBI BLIOOPOYHOTO METO/A.
['enepanpHas COBOKYNMHOCTh U BbIOOpKa. CpenHee kBagpaTuiueckoe oTkiaonenue (OITK-
3, [IK-22).

77. IlpoBepka cratuctuueckux runore3. Kpurepuu cormacus (OITK-3, [TK-22).

78. ToueuyHble OIEHKM HEM3BECTHBIX MMapaMETPOB pacIpenesieHUs MO BBEIOOPKE
(OIIK-3, ITK-22).

79. Cpennue BenuuuHbl U nokazatenu Bapuanuu (OIIK-3, T1K-22).

80. KoppensiuonHo-perpeccuonnbiii ananu3 aaHueix (OIIK-3, T1IK-22).

Ilepeyenb NpakTHYeCKUX 3aIaHUM (32124, HABHIKOB, HOPMATHBOB M T.II.)
JJISI IPOBeEIEHMsI IPOMEKYTOYHOM aTTecTanuu (B (popMe IK3aMeHA)
10 UTOTaM OCBOEHUsI JUCHUILTHHBI « BpIcIIass MaTeMaTuKa»

1. Hanitn paanyc u I/IHTCpBaJ'I CXOOUMOCTH psalda U HUCCJICOOBATH €10 CXOANMOCTD

n—1

XX

Ha I'paHuIax I/IHTCpBaJ'Ia Z
n=1

2. 3anana mmotHOCTh pacnpeaenenus H.C.B. X :

.1 - (OIIK-3)
0, npu x <0
f(x)=<cos x, npu 0 <x < % (OIIK-3)

V4
0, npu x > —
PR
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Haiitu ¢pyaknmro pacnpenenenus F(x).

3. BbIUUCITUTH KPUBOJMHEHHBIN UHTErpas f (3x*y +x)dy mo ayre mapa6obl
AB

2 .

y =2x" +1, coenunsromeit Toukn A(0;1) u B(2;9) (OIIK-3).
4. B yUTaJIbHOM 3ajic UMEETCS 6 YUCOHUKOB IO MMOKAPHOU TAKTHKE, U3 KOTOPBIX
3 B meperuiere. bubnuorekaps Haygady B3sul 2 ydueOHHMKA. HaiTh BEpOSATHOCTH TOTO,

410 00a yueOHmka okaxyres B neperiete (OIK-3, [TK-22).
5. Paznoxuth B psax MakiaopeHa W HaWTHU HHTEPBaI CXOJAMMOCTH (DYHKITUU:

f(X) = 11’1(5 + Zx) ) (OHK-3)

6. B nucnetruepckyro ciyx0y LITYKC nocrynaer mpocTeuimii moTok BEI30BOB C
MHTEHCUBHOCTHIO A=0,8 (BbI30BOB/MUH). HaliTu BEpOSITHOCTH TOTO, UTO 33 2 MUHYTHI:

a) HEe IPUAET HU OJTHOTO BHI30BA;

0) 1 BBI3OB;
B) xot1s 0wl 1 BB130B. (OI1K-3, T1K-22)

o (1.2) 5 2 3,2
7. BbIUMCIUTH KPUBOJIUHEUHBIA UHTETPAT j =rdx+ y74dy. (OIIK-3)
o,n YV Y

8. Paznoxutp B psg MakiopeHa W HATHM HMHTEpBAN CXOJUMOCTU (YHKIUU:

f(x)z Sil’l2 X (OHK-3)

9. CkonpkuMu crnocobaMyd MOKHO BBIOpAaTh ABYX YEJIOBEK s HaTpyJis
tepputopun u3 30 yenoBeK, eciu

a) OJIMH U3 HUX JOJKEH OBITh CTapIIuM?

0) crapmrero ObiTh He nomkHO? (OI1K-3, T1K-22)

10. Cayx60it mo anamuzy JTII ycraHoBieHO, 4YTO BeJIMYMHA BPEMEHHOTO
npomexkytka ¢ 12.00 10 mepBOro JOpPOKHOIO MPOMCIIECTBUS HA HEKOTOPOU
aBTOMAruCTPajM MOAYMHEHA 3aKOHY PACpEeAesICHUs C INIOTHOCThIO

0 0, npu t<0,

)=

0,le” ! npu t=0,

rJe mapameTp t u3MepsieTcs B yacax M 3a HAdallo OoTcuera OepeTcss MOMEHT BPEMEHHU
12.00. Haiinure ¢ynknuto pacnpenencHus F(f), MaTeMaTHYeCKOe OXHIAHUEC WU

JTUCTIEPCHIO ClTydyailHOM BelnuuHbl T, a Takke BepOsITHOCTh TOro, 4To B epuoA ¢ 12.00
10 14.00 mopoxxubix mpouciiecTBui He npousoiaet (OIIK-3, T1K-22).

7.2 MeToauuyecKkne MaTepuaJibl, ONpeae/sole NPpoueaypbl OlleHUBAHNS 3HAHUH,
YMEHUI, HABBIKOB U (MJIM) ONBITA AEATeJIbHOCTH, XaPAKTEPHU3YOIIHNX ITANbI
(¢popmupoBaHus KoOMIIETEeHIUM

[Topsimok mpoBeneHUs] MPOMEKYTOUHON aTTeCTallud OO0yYarOIIUXCsl aKaJeMUH, a
TaK)K€ KPHUTCPUU OICHKA 3HAHWK OOydYaroImMXCSd YCTAaHOBJICHBI JIOKAIHHBIMU
HOPMATUBHBIMM aKTaMH aKaJ€MHUHU, PEMIAMEHTUPYIOIIUMHU MPOBEICHUE TEKYIIETO
KOHTPOJISl yCIIEBAEMOCTH M MPOMEXYTOYHOM aTTeCTallud 00YyYarouXCsl.
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8. VAEBHO-METONYECKOE OBECIIEYEHUE TUCIHUATIJIMHBI 1
NEPEYEHB PECYPCOB UH®OPMAILIMOHHO-
TEJEKOMMYHHMKALIMOHHOM CETU «MAHTEPHET», HEOBXOUMBIX
JUISI OCBOEHMSI TUCHUATIIMHBI

a) OCHOBHas JuTEpaTypa

1. umaueB B.C. Bricmias mMarematuka: YueO6. s By30B. — M.: Beicl. k.,
2001.-479 c.: .

2. I'mypman B.E. Teopus BeposTHOCTEH M MaTeMaThuyecKas CTaTUCTHKA. Y4eO.
noco6ue s By3oB. M3x. 7-e, crep. — M.: Beicm. mik., 2001. — 479 c.

0) moTmOTHUTENBHAS JIUTEpATypa

3. Illunaves B.C. 3amaunuk no Beicuieil MateMatuke: YueO. [locoOue s By30B.
— 2-e u3A., uctp. — M.: Beicur. mik., 2000. — 304 c.: u.

4. I'mypman B.E. PykoBOACTBO K PEHICHUIO 3a]1a4 MO TEOPHUU BEPOSITHOCTEW M
MaTeMaTtudecko craructuke: Yued. [locobue mis ctymentoB By30B. M3, 5-e, crep. —
M.: Beicmr. mk., 2001. — 400 c.: uo.

5. ®omuues /[.C., [lIBapeB E.A., bepésuna E.B. HeonpeneneHnslii UHTErpai. —
HNsanoso: OOHU UsU I'TIC MYC Poccun, 2013.

6. Ecuna M.I'. Jluneitnas anrebpa. AHanmuTuueckas reomerpus. — MIBaHOBO:
OOHU UBU I'TIC MYC Poccun, 2013.

7. Mansiit U1.A., Ecuna M.I"., PoguonoB E.I'. Jludbdepennuanbubie ypaBHEHUS:
yaebHoe nmocobue. — MBanoso: OOHU MU I'TIC MYC Poccun, 2013.

8. Ecuna M.I'. Psagsi: yue6Hoe mocodue. — UBanoso: OOHU MBU I'TIC MUYC
Poccun, 2012.

r) 0a3pl JaHHBIX, TTOWCKOBBIE CHUCTEMBI, JJIEKTPOHHO-OUOIMOTEUHBIC CUCTEMBI
(371eKTpOHHBIE OUOTUOTEKH) U PTIEKTPOHHBIE 00pa30BaTEIbHbBIEC PECYPCHI:

9. DnekTponHas 6mbmmoTeka akagemun http://Bibliomchs37.ru.

10. OBC «tOpaiit».

11. HannonanbHas 35eKTpOHHAsE OMOIMOTEKA.

12. ludposas cpena MBanoBckoii moxkapHo-cracatensHou akaaemuu ['TIC MUC
Poccun.
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9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIHHUIIJINHBI,
BKJ/IIOYASA TIEPEYEHD ITPOIT'PAMMHOI'O OBECIIEYEHUSA U
NHPOPMALMOHHBIX CIIPABOYHbBIX CUCTEM

1. JIekunOHHBIE 3aHATHS:

— KOMIIJIEKT 3JIEKTPOHHBIX MPE3CHTAINI/CIaiiIoB;

— ayJQuTOpHUs, OCHAIIECHHAs MPE3CHTAIMOHHON TEXHUKON (TIPOEKTOop, 3KpaH,
KOMITBIOTEP/HOYTOYK)

2. [Ipaktuueckue, 1a0OpaTOPHbIE U CEMHUHAPCKUE 3aHATHUS:

VYuebnas ayauropus (3309)

— mpoektop Epson EB-FHS52 ¢ skpanom — 1 mir.;

— JIOCKa HacTeHHas 3-3JeMeHTHas — 1 mrT.;

— CTOJI IMCbMEHHBIN — 16 1IT.;

— ctyn — 31 wr.;

— MJIaHIIETHBIN KoMibioTep Samsung Galaxy Tab A7 SM-TS00NZAASER —

I .

3. IIpouee:

— pabouee MecTO NpenojaBaTesisi, OCHAIIEHHOE KOMIIBIOTEPOM C JIOCTYIOM B
WuTepHeT, muanmeTHbIM KoMmnbiorepoMm; llIunas

— MOMEILEHUS MJII CaMOCTOSTENIbHOM pabdoThl OO0Yy4YaloIIUXCs, OCHAIECHHBIC
KOMITBIOTEPAMH C JIOCTYIIOM B JIOKQJBHYIO CETh, IPEIHA3HAYCHHBIMU I pabOThl B
ANIEKTPOHHOM  HMH(OpMaMOHHO-00pa3zoBaTenbHOl cpene — «lludposas cpena
HBaHOBCKOM MOYKapHO-CIacaTeIbHON aKaJeMUH I'TIC MUC Poccunm»
(http://192.168.32.105).

4. [IporpammHOe obecrnieueHne 1 UHPOPMAIIOHHBIE CITPABOYHBIE CUCTEMBI:

— omnepanuonHas cucrema « Windows 10 Home academic (Open Value)y;

— omneparuonHas cucrema «Windows 10 Professional upgrade academic (Open
Value)»;

— maxkeT opucHbx mporpamm «Office Standart 2019 academic (Open Value)y;

— omnepauuoHHas cuctema «Anbt O6pazoBanue 9»;

— nporpaMmmHas cuctema BugeokoHpepenicnsizu « TrueConf Servery;

— MHOTOYpPOBHEBasl aBTOMAaTHU3MpPOBAaHHAs CHUCTEMa OOy4YeHHMs, KOHTPOJsS H
aHallM3a ypOBHS TEOPETUYECKUX 3HAHMHA oOydaromuxcs B 00pa30BaTEIbHBIX
yupexaeHusx Boicuiero oopasoanus cucteMbl MUC Poccun «FireTesty;

— cHcTeMa AUCTaHIIMOHHOTO o0yueHus «IIpomerein»;

— CcIpaBOYHO-TIpaBoBas cucrema «['apanty.



JIuct peructpanny U3MEHEHUH B pabouyro IporpaMMmy Mo AUCHUTIIHHE
«BpIcIIasg MaTeMaTHUKa

Howmepa nuctos Jara
aTa
Ne mswe- OcHoBaHHe JJIs1 BHECCHHS N3MEHEHUH Iopnucs Pacumgposia BHIe[ceHm BBCICHHA
HEHUH SaMCHCH | HOBBIX | aHHYIHMp TIOAIIHCH H3MEHEH
HBIX OBaHHBIX M3MEHEHUs
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