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PaGouass nporpamma qucHUIUIMHBI «MoOI€TMPOBAHKUE MPOLIECCOB TPAHCIOPTA YTIIEBOIOPOI0B»
pa3paboTtana:

- B cooTtBeTrcTBUHU ¢ TpeboBanusimu ®I'OC BO — marucrparypa 1o HampaBICHUIO HMOATOTOBKU
«21.04.01 HedTrerazoroe aeno», yrBepxaeHHOTO IpukazoM MunoopHayku Poccuu Ne 97 ot 09 deBpans
2018 r.;

- HA OCHOBaHMHM Y4YeOHOTO IUIaHa MAarucTpaTypbl IO HampaBieHHI0 NOoAroToBku «21.04.01
HedrerazoBoe nemno», HampaBieHHOCTh (mpodumib) «TexHWdYeckas IUArHOCTHKA Ta30TPAHCIIOPTHBIX

CHCTCM>».

CocTaBuTenb K.T.H., JoueHT Ilmenun B.B.

PaGouass mporpaMma paccMOTpeHa M 0J00peHa Ha 3acenaHud Kadeapsl TpaHCIOpTa M

xpaHenus Hetu U raza ot 16.01.2023 r., mpoTtokon Ne 10.

3aBenyronuii kadeapoit npocdeccop, JI.T.H. [[unaye A.M



1.IEJIA U 3AJAYM TMCOUTIINHBI

[ens  gucuumuuHel  «MopaenupoBaHue IpOLIECCOB  TPaHCIOpPTa  YIJIEBOAOPOAOB»  —
dbopMupoBaHME Yy CTYJEHTOB 3HAaHHMMI M HAaBBIKOB MOJEJIMPOBAHUS MPOIECCOB TPaHCIIOPTa
YIJIEBOIOPOOB, JJIs PEILIEHUS IOCTABIEHHBIX 33/1a4 U IIPOEKTOB.

OcCHOBHBIMU 3a7lauaMy JUCHUIUIMHBI «MoOIeTUpOoBaHuE MPOIIECCOB TPAHCIIOPTA YIIIEBOAOPOIOBY
SBJIIOTCSL:

M3y4YEeHHE MTPUHIINIIA MOJIETUPOBAHUS IIPOIECCOB;

pa3BUTHE JIOTMUECKOTO MBILUICHHUS;

peleHre BOMpPOCOB TPAHCIIOPTA YTIIEBOJOPOIOB C IIOMOIIBIO MOACITUPOBAHUS.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE I10I1 BO

Hucnurnnuna «MoJearupoBaHue MPOIECCOB TPAHCIOPTa YIJIEBOJOPOJOB» OTHOCUTCS K YacTH,
dbopMupyeMoil  ydyacTHUKaMH  OOpa30BaTeiIbHBIX  OTHONIEHMH  OCHOBHOW  mpodeccHoHaIbHOU
oOpa3oBarenpHOM TporpamMmbl 1o HampaBieHuto moarotoBku 21.04.01 «HedrerazoBoe nemo» u
u3ydaercs B 3 ceMecTpe.

[IpeamecTByOmMMH  KypcaMH, Ha KOTOPBIX HEMOCPEACTBEHHO Oa3upyercs IJUCIUILIMHA
«MopenupoBaHue  MPOLECCOB  TPAaHCHOpPTa  YIJIEBOJOPOAOBY»  SBISIIOTCS  «MareMaTuieckoe
MOJICJIUPOBAHKE B 3a7adax HePTErazoBoil oTpaciu», «MeToaosIorusl MPOSKTUPOBaHUs B HedTerazoBou
oTpaciii M yIOpaBlieHHE MpoeKTammu», «PecypcocOeperaromiyie TEXHOJOTHH TPAHCIOPTa M XpaHEHUs
YIJIEBOIOPOIOBY.

Hucnumnmua  «MojenupoBaHue — MPOIECCOB — TPAHCHOPTa  YIJIEBOJOPOAOB»  SIBISIETCS
OCHOBOIIOJIATAOIIeH AJisi MPOXOXKACHUS MPAKTUK: «YueOHas MpaKkTHKa - HAyYHO-HUCCIEAOBATEIIbCKas
pabora (monmyueHuWe TEPBUYHBIX HABBIKOB HAy4HO-HCCIEAOBaTENbCKOW paboThl) - Hayuno-
HCCIIeIoBaTeNIbCKasl MpakThkay, «[Ipon3BoACTBEHHAs] MpakTUKAa - MPOEKTHas mNpakTuka - [IpoextHas
npakTuka» OCoOEHHOCTHIO TUCIUIUIUHEI SBISETCS CIIOCOOHOCTh CTYACHTA CO3/]aBaTh MOJIEIH MPOIIECCOB
TPAHCIIOPTA YTJIEBOAOPOAOB IS PEIICHUs] TOCTaBICHHBIX 3aJa4 W MPOEKTOB, YTO TPUBEAET K
COKpAIICHHIO JIA0OPATOPHBIX HCTIBITAHUM MPH UX PELICHHUH.

3. INIAHUPYEMBIE PE3YJIBTATBI OBYYEHUSA 110 JUCIUIIVIMHE, COOTHECEHHBIE
C INTAHUPYEMBIMH PE3YJIbTATAMHA OCBOEHUS OBPA3OBATEJIBHOM
ITPOI'PAMMBI
[Tporuecc u3yueHus: AMCUUILINHBI HapaBiieH Ha (GopMHUpOBaHKE CIAEAYIOUIMX KOMIETSHIIWMN:

dopmupyemble KOMIETEHIIHU

Koa u HauMeHOBaHMe HHIXKATOpAa

KO'H JOCTHKCHUA KOMIICTCHIIUHA

Conep:xaHue KOMIETEHINH
KOMMETEeHI[UH

VYK-1.1. 3HaTh: METOJBI CUCTEMHOIO U
KPUTHUYECKOIO aHAJIN3a; METOANKHU pa3padOTKU
CTpaTeruy JEHCTBUH 7S BBIABICHUS U PELICHUS
MpOOJIEMHOM CUTyal1

VYK-1.2. YMeTh: IpUMEHATh METOABI CHCTEMHOTO
MO/IX0J1a M KPUTUYECKOTO aHaIn3a MPOOIEMHBIX
YK-1 CUTYyallMii; pa3pabaThIBaTh CTPATETHIO IEHCTBUIA,
MIPUHUMATh KOHKPETHBIE PELICHUS TS ee
peanuzauuu YK-1.3. Braners: metogonorueit
CHUCTEMHOI'0 ¥ KPUTHUYECKOTO aHaIn3a
MPOOJIEMHBIX CUTYalMi; METOAUKAMHU TTOCTAHOBKU
L[EJTH, OTIPEIeNIEHUsI CIOCOO0B €€ TIOCTUKEHUS,
pa3paboTKU CTpaTeruil aecTBuit

Cnioco0eH ocyIIecTBIsATh
KPUTWYECKHUI aHAIN3
NpOOJIEMHBIX CUTYyallMid Ha
OCHOBE CHCTEMHOTO TTOJIX0/1a,
BbIpa0aTHIBATh CTPATETHIO
NelCcTBUI




®opMupyemMble KOMIIETEHIIUH

Kon n HauMeHoBaHue HHIUKATOPA

CogepKanue KOMIeTeHIHH Kon AOCTH:KEHHSI KOMIIETEHLHH
KOMIIeTeHIIUH
[TKC-4.1. 3naet ocHoBHBIC (Hanboee
pacnpocTpaHeHHbIe) podecCHOHaIbHbIE
POrpaMMHBIE KOMIIJIEKCHI B 00JIACTH
MaTeMaTHYeCKOr0 MOJIETUPOBAHUS
TEXHOJIOTHYECKUX MPOIECCOB U 00BEKTOB
ITKC-4.2. Pa3pabarbiBaet pusndeckue,
Crioco6eH UCToIb30BaTh MaTEMaTHYECKUE U KOMIIbIOTEPHbIE MOJENIN
npodeccuoHanbHbIe HCCIIETyeMbIX MTPOLIECCOB, SIBICHUN U OOBEKTOB,
IIPOrpaMMHBIE KOMILIEKCHI B OTHOCSIIIUXCS K IIPOLIECCY OCBOEHUS
obnactu matematuueckoro u | I[IKC-4 MECTOPO>KICHHI, B TOM YHUCJIE Ha
($u3UYECKOro MOJEINPOBAHUS KOHTHHEHTAJILHOM IIebde
TEXHOJIOTUYECKHUX ITPOLIECCOB ITIKC-4.3. NUmeeT HaBbIKH pabOTHI C TAKETaMHU
1 00BEKTOB MIPOrpaMM, O3BOJIIOIIUX POBOUTH
MaTeMaTHYeCKOe MOJICIIMPOBAHIE OCHOBHBIX
TE€XHOJIOIMYECKUX IPOIIECCOB U TEXHOJIOTUH,
MIPUMEHSIEMbIX P OCBOSHUH MECTOPOXKIICHUH, B
TOM YHCJI€ HA KOHTUHEHTAJIbHOM LIETb(E,
MIPUMEHEHUH COBPEMEHHBIX YHEProcOeperaronmx
TEXHOJIOTHI
Cnoco0eH aHamM3upoBaTh U
0000wars KanHEIe 0 padote [IKC-5.1. AHanu3upyeTt u onpeaenser
TEXHOJOTHYECKOT0
MpEUMYLIECTBA U HEAOCTATKU IPUMEHSEMOT0
000py10BaHUsI, OCYIIECTBIIATh
TEXHOJIOTUYECKOro obopynoBanus B PO u 3a
KOHTPOJIb, TEXHUYECKOE
COIPOBOXKACHUE U TKC-5 pybexom
yIpaBenme ITIKC-5.3. O6nagaer HaBbIKAMU UHTEPIIPETALIUH
JaHHBIX pabOTHl 000PYAOBAHUS, TEXHUYECKUX
TE€XHOJIOTMYECKUMHU N .
. YCTPOMCTB B He()TEra30BOH OTpaciu
npolieccaMu B HeTerazoBoit
oTpaciiu
CriocobeH oleHnBaTh
3¢ (HEeKTUBHOCTH [IKC-6.1. Onpenensiet nepeueHb BO3MOKHBIX
WHHOBAIIMOHHBIX PEIICHUH U IKC-6 PHUCKOB IIPY IPOBEJEHUH TEXHOJIOTUYECKUX
AHAIN3UPOBATH BO3MOYKHBIE MPOLIECCOB HEPTETA30BOr0 MPOU3BOICTBA, 3HAET
TEXHOJIOTMYECKHE PUCKU HX OCHOBBI aHAJIN3a pacyeTa pucka
peasuzanuu
[TIKC-19.1. 3naet TpeGOBaHUS HOPMATUBHBIX
MPaBOBBIX aKTOB PD, TOKaIbHBIX HOPMATHUBHBIX
aKTOB, OCHOBHOW TEXHUYECKOM TOKyMEHTAlLlUU B
CnocoOeH ocyIIecTBIATh 00JacTH KCITyaTalui OObEKTOB U CUCTEM
pa3paboTKy MEpPONPHUSATHI MO TPpyOOIPOBOJHOT'O TPAHCIIOPTA.
MOBBIICHHTO Y ()EKTUBHOCTH KC-19 [TKC-19.2. 3naet criocoObl TOBBIIIEHUS

HKCIUTyaTalui OOBEKTOB U
CUCTEM TpaHCIOPTa U
XpaHEHUs yIIeBOIOPOIOB

HA/IXKHOCTH, 3PPEKTUBHOCTH U O€30IaCHOCTH
paboThl OOBEKTOB M CHCTEM TPYOOITPOBOTHOTO
TPaHCIIOpPTa U XpaHeHus Y B.

[IKC-19.3. 3HaeT Hay4YHO-TEXHUYECKUE
JOCTHIKEHUS U TIepeIOBOM OMBIT B 001aCTH
TpyOONPOBOHOTO TPAHCIIOPTA U XpaHeHus Y B.




®opMupyemMble KOMIIETEHIIUH

Kon n HauMeHoBaHue HHIUKATOPA

Koz JOCTHIKCHUSA KOMIICTCHIIUN

Conep:kanue KOMIeTEeHIIUU
KOMIIETeHIINH

[TKC-19.4. 3naer sueprocOeperaroiue
TEXHOJIOTHH B 00J1acTU TPyOOIPOBOIHOTO
TPaHCIIOPTa U XpaHeHus Y B.

[IKC-19.5. YMeer ananu3upoBaTh U OIICHUBATh
TEKYIIEe COCTOSTHUE OOBEKTOB U CUCTEM
TPyOOIPOBOHOTO TPAHCIIOPTA U XpaHeHUs Y B.
[TIKC-19.6. YMeeT pa3zpabaTbiBaTh MEPOIPUATHS,
HaIlpaBJICHHbIE HA ITOBBINIEHUE HAJAECKHOCTH,

3¢ (HEeKTHBHOCTH M 0€30MACHOCTH IKCILTyaTaIlHH
00BEKTOB M CUCTEM TPYyOOIIPOBOJAHOIO TPAHCIIOPTA
U XpaHeHus YB.

TIIKC-19.7. Birageet HaBBIKAMH YTEHHUSI
TEXHOJIOTHYECKHUX CXEM, YepPTeKel 00BEKTOB
IKCIUTyaTallui CUCTEM U O0BEKTOB TPAHCIOPTA U
XpaHeHus rasa Y B.

ITKC-19.8. Bnageet HaBbIKaMu pabOTHI CO
CIIELMAJIbHOM JINTEPaTypOH, TEXHUYECKOU
JOKYMEHTAlMEN M0 SKCIUTyaTallui CUCTEM U
00BEKTOB TPAaHCIIOPTA U XpaHeHus rasa YB.
[TKC-19.9. Bnaneer HaBbIKaMH MH>KEHEPHBIX
pacyeToB, HEOOXOIUMBIX JIJISl OCYIIECTBICHUS
HaJeKHOUN 1 3D (HEKTUBHON IKCIUTyaTAIlH CUCTEM
1 00BEKTOB TpaHCIOpTa U XpaHeHus YB.

4. CTPYKTYPA U COAEP) KAHUE JUCHUITJIMHBI
4.1. O0beM IUCHUIIHHBI H BBl y4eOHOH padoThI
OO0miast TpyJ0eMKOCTh TUCHUIUIMHBI «MOJennpoBaHre MpoLEeCcCOB TPAHCIIOPTA YIJIEBOJAOPOIOB»
COCTaBJIsIET 2 3aU€THBIE eIMHUIIBI, /2 aK. yaca.

AK. 4acsl 1o
Bua y4eOHoii paboThI Bceero ak. yacos ceMecTpam
3

AyauTopHasi padoTa, B TOM 4HcJIe: 36 36
Jlexumu (JI) 18 18
[Tpaktuyeckue 3anstus (I13) 18 18
Jlaboparopusie pabotsl (JIP) - -
CamocroniTesnnasi padora cryaentos (CPC), B 36 36
TOM YHCJIe:
[ToaroroBka k 3adery / nudd. 3auery 36 36
IIpomeskyTouHasi aTTecTanus — 3a4et (3) 3 3
O01masi Tpy10eMKOCTh 1M CIUTIJINHbI

aK. yac. 72 72

3a4. efl. 2 2

4.2. ConepxxaHue ITMCUMILTHHBI
Y4eOHBIM MJIaHOM MPETyCMOTPEHBI: JIEKITUH, IPAKTUUYECKHE 3aHITHS U CAMOCTOSITENIbHAS paboTa.



4.2.1. Pa3nenanl AMCHUILIMHEI M BUABI 3aAHATHIA
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Paznen Ne 1. «OcHOBHBIE NPUHLIMITBI MATEMATUYECKOTO 16 4 4 8
MOJICJIMPOBAHUS»
Paznen Ne 2. «CocraBieHue U pelieHue 8 2 2 4
T depeHIMATEHBIX YPaBHESHUI
Paznen Ne 3. «Teopust rpadoB» 8 2 2 — 4
Paznen Ne 4. «Teopust anroputMoB» 8 2 2 — 4
Paznien Ne 5. «DnemMeHThl BApUAITMOHHOT'O UCUUCIICHUS 8 2 2 — 4
Paznen Ne 6. «Pemienne HedTera3oBbIxX 3a/1a4 METOIaMU 5 5 5 4
MaT. QU3UKI»
Paznen Ne 7. «IIpeobpazoBanue Jlammaca» 8 2 2 — 4
Paznen Ne 8. «MeTom010Tusi KOHEUHO-3JIEMEHTHOTO 5 5 5 4
MOJICJIUPOBAHUS»
Hroro: 72 18 18 — 36
4.2.2. Coaep:kaHue pa3aejoB TUCIHIIHHBI
HaumeHoBaHue
Ne N TpynoeMKocTh
pasaeaa Conep)lcamle JEKINOHHBIX 3AaHATUU
n/n B aK. yacax
JUCIUTIINHBI
1 | «OcHoBHBIE Brei6op mozenu. Ympomenue monenu. dopmanuzarius.
IIPUHIATIBI KanubpoBka mapamerpoB  Mmonenu. Bepuduxamms 4
MareMaruyeckoro | Mozaenu. Htepnperamus pe3ybTaToB
MOJICIIMPOBAHUSD)
2 Obuas XapaKTEepUCTHKA TuddepeHInaIbHbIX
apHeHui. [lopsimok m crenenp auddepeHnnanTbHbIX
«Cocrapnenne n | O . p . Audbep .
YpaBHEHUHU. Jluneiinbie u HEJTMHENHbIE
penieHue
J(hEpCHIHATHH mubdepeHnranbapie  ypaBHEeHUs. (OOBIKHOBEHHBIE U 2
- yacTHele JuddepeHnanbable  ypaBHEHHs. MeToIb
BIX ypaBHEHUI»
peneHus OOBIKHOBEHHBIX b depeHIaTbHBIX
ypaBHeHui. HauanpHbIC U KpaeBble YCIOBHS
3 Omnpenenenne tpada um ero snemeHTOB. [IpuMeHeHwme
teopuu rpadoB. OCHOBHBIE MOHATUSI U TEPMUHBI TEOPUHU
«Teopust rpadoB» P pad P P 2
rpadoB. Tumbl rpadoB. MarpuyHOe TPEACTABICHHE
rpa¢os. 'pagoBbie aNropuTMBI.
4 Ompenenenue aliroputMa U €ro pojib B HHPOpPMATHKE.
«Teopus OCHOBHBIE TIOHATHUSI W XapPaKTEPUCTUKH aJITOPUTMOB. 9
AIrOPUTMOBY [locTtpoenne u aHanu3 anropuTmMoB. TeopeTrnueckue
MojienH BeauciieHni. Kiraccrl ciiokHOCTH
5 | «DnemenTsl OrnpezenieHre BapHAIlMOHHOTO MCUMCIEHUs. YpaBHEHHUE 2




HaunMmeHoBaHHe

Ne . TpynoeMkocTh
pa3aena Conep:kaHue JeKIHOHHBIX 3aHATHIA
n/n B aK. yacax
AUCIIUIIJINHBI
BapUALMOHHOIO Olinepa-Jlarpanka. Bapuanuonsusii  merox  Putna.
MCYHCIICHUS [Tpunuun ["amunpTOHA.
6 IIpumeHeHue YpPaBHEHUU HaBbe-Crokca s
«Pemenue
MOJICJIUPOBAHUS ~ IOTOKOB  JKUIKOCTH M Trasa.
HedTerazoBbIxX
MonenupoBanue  mepeHoca  Maccbl M TeIJa. 2
3aJ1a4 METolaMu
MAT. H3HKI MonenupoBanue QuibTpanuy B He(TEra3oBbIX IJIacTax.
' MoaenupoBaHHe MHOTOKOMIIOHEHTHBIX ITOTOKOB.
7 Ilenb w  3HayeHwe  mnpeoOpazoBanusi  Jlamaca.
[TpeoOpaszoBanue Jlamnaca /ist 371€MEHTapHBIX (YHKIHHA.
«IIpeobpazoBanue M
Taruiacar CgoiictBa  mpeoOpasoBanus  Jlammaca.  Pemienwue 2
TG epeHIaTbHbIX YpaBHEHUI c IIOMOUIBIO
npeobpaszoBanus Jlamiaca.
8 MeTo 1 KOHEUHBIX JIEMEHTOB. DJIEMEHTHI, Y3JIbl U CETKU
«Metononorus
KOHEUIHO KOHEYHBIX 2JIEMEHTOB. MaTemMaTH4ecKue OCHOBBI METO/1a
KOHEYHBbIX 3J1eMEHTOB. [Ipouecc mocTpoeHHs KOHEYHO- 2
3JIEMEHTHOTO .
AIIEMEHTHOM Mozenu. PelieHne KOHEYHO-3IIEMEHTHBIX
MOJIETTUPOBAHUS o
YpaBHEHHUH.
Hroro: 18
4.2.3. IlpakTyecKkue 3aHATHUS
Ne . TpynoemkocTb
Pa3[le.]'lbl TemaTHuka MNPAKTHYCCKUX 3aHATHHA
n/n B aK. yacax
O3HaKOMJIEHHE C ITPOLIECCOM CO3AaHUS
«OCHOBHBIE IPUHIIMIBI |MATEMAaTUYECKUX MOJIENIEH, COCTAaBOM JOMAILTHUX
1 |maremaTuyeckoro 3a/1a4, MOPAIKOM UX 0(OPMIIEHHUS ISl IPOBEPKH, 4
MOJIETTUPOBAHUS CPOKaMH UX IPEACTABICHUS HA IPOBEPKY U MOPSIKOM
MIPOBEJICHUS Ay JUTOPHBIX 3aHSATHUI.
«CocraBneHue u
o |pemenue Pemenue yactHbIX TuddepeHanbHbIX ypaBHEHUN 5
mudQepeHIMaIbHBIX  |TIEPBOro MOpsaKa
YpaBHEHUW»
3 |«Teopus rpagoB» Pemenue 3a1aun 0 KpaTyannieM myTH 2
Pemenue 3anaun o pa3nenceHU pecypcoB B
4 |«Teopus anropuTMoB» AT O pasit peeyb 2
HepapXHuecKol CTPYKTYpe
«OIJIEMEHTBI Pemenue 3anaun ¢ MOMOIIBI0 ypaBHEHUE Diepa-
S5 |BapuanMOHHOTO Jlarpanxa 2
VCUYHCIICHUS»
«Pemenune Pemenne HedTerazoBbIx 3a7a4 C MOMOIIBIO YAaCTHBIX
6 HedTera3oBbIxX 3a4au AU depeHnnanbHbIX YpaBHEHUH IepBOTro MOpsiIKa 2
METOJIaMH Mar.
Gbu3IKN»
7 «IIpeoOpa3zoBanue Pemenue nuddepeHranbHbIX ypaBHEHUH C TOMOIIBIO 2
Jlanmaca» npeobpazoBanus Jlamnaca
«Merononorus Pemenue 3a1a4 METOOM KOHEYHBIX IIEMEHTOB
8 |KOHEYHO-’IEMEHTHOTO 2
MOJIETTUPOBAHUS»
Hroro: 18




4.2.4. JlabopaTopHbIe padoThI
JlaGopatopHbie pabOTHI HE IPEyCMOTPEHBI.

4.2.5. KypcoBbie padoThl (IIPOEKTHI)
KypcoBble paboThl He MPEAyCMOTPEHBI.

5. OHEHOYHBIE CPEJICTBA VIS TEKYIIEI'O KOHTPOJISAA YCIIEBAEMOCTMU,
IPOMEXYTOYHOM ATTECTAIIMHA ITO U'TOT'AM OCBOEHW S JUCIATLTAHBI
5.1. Ouyenounvie cpeocmea 013 camocmoamenvbHou padomsl U MEKyuie20 KOHmMpOons
ycnegaemocmu
Pa3gen 1. «OCHOBHBIE IPUHIUIIBI MATEMATHYECKOT'O MOJICTTUPOBAHISD)
1. VYuopouenue mozenu,
2. ®opmanuzanus MOJCIH,
3. KamubpoBka mapameTpoB Mojienu,
4. Bepudukanus MoaemH,
5. HHurtepmperauus pe3ylbTaToB.
Pa3gen 2. «CocraBnenue u pemieHue qudhepeHaabHbIX YpaBHEHHI
O6mas xapakrepuctuka nuddepeHaibHbIX ypaBHEHUH;
[Mopsimok u crenenb qudQepeHIHaTIbHBIX ypaBHEHNH;
Jluneitnsie nuddepeHuanbHbIe ypaBHEHHUS,
Henuneitapie muddepeHnuanbapie ypaBHEHMS,
OO6bikHOBeHHBIE UG (DhepeHIInaTbHbIe YPaBHEHUS
Huddepennnanbabie ypaBHEHHS B YACTHBIX TPOU3BOIHBIX;
MeTtonsl penieHus 0ObIKHOBEHHBIX U depeHInaNbHbIX YpaBHEHUH;
Mertop! pemeHus 4acTHbIX auddepeHInanbHbIX YpaBHEHUH;
HavanwsHubie ycrnoBus;
10 Kpaesrie ycrnoBwus.
Pasnen 3. «Teopus rpadoB»
Ompenenenue rpada u ero AJIEMEHTOB;
[Tpumenenue Teopuu rpados;
OcHOBHbIE IOHATHS U TEPMUHBI TEOpUH TpadoB,;
Tune! rpagos,;
MarpuuHoe npeacTaBieHue rpados;
I'pacdoBbIe anrOpUTMBI.
Pa3)1e.11 4. «Teopust anropuTMOB»
XapaKkTepuCTUKU alrOPUTMOB,
[TocTpoeHne anropuTmoB;
AHanu3 alropuTMOB;
Teopernueckre MoJ1eIH BBIYUCICHUH;
Knaccsl cinoxxHOCTH.
Pa3)1e.11 5. «DneMeHThI BapHaAIlMOHHOTO UCUUCTIEHUS
Omnpenenenre BapualliOHHOTO UCUUCIICHUS
[TpuHnmn muanmyma Jlarpansxka
VYpaBaenue Diinepa-Jlarpanxka.
Bapuanuonssiii Mmeton Putna.
[Tpunaun 'amuneToHa
Paszle.n 6. «Pemenue HeTEra30BhIX 337]a9 METOIaMHU MaT. (PU3UKI
[Tpumenenue ypaBHenuit HaBbe-CTokca /i MOJIEIMPOBAaHUS MIOTOKOB JKUKOCTH U rasa,
MonennpoBaHue nepeHoca Macchl 1 Tera,
MonenupoBanue (GpuIbTpalvu B HE(PTEra3oBbIX MIacTax;
MopenupoBaHie MHOTOKOMIIOHEHTHBIX TIOTOKOB,;
Pemenue HeTera3oBeIx 3a/1a4 ¢ HOMOIIbIO AU hepeHInanbHbIX YpaBHEHUI.

CoNoO~wWNE

grwdhRERERHORONEROORWDNE

orwdPE



Pa3nen 7. «I[IpeoOpazoBanue Jlammacay

ko E

Lenp u 3HaueHne npeodpa3oBanus Jlamnaca;

IIpeoOpaszosanue Jlannaca i 3eMeHTapHbIX QYHKIMA;

CoiictBa mpeoOpa3zoBanus Jlamnaca;

Pemenune nuddepeHnnanbHbIX ypaBHEHHH ¢ TOMOIIbI0 peodpazoBanust Jlamnaca;
Oo6patHoe ipeoOpazoBanue Jlamnaca.

Pasnen 8. ((MGTOI[OJ'IOI‘I/ISI KOHCYHO-3JICMCHTHOI'O MOACIIUPOBAHU S

ko E

MeTto1 KOHEYHBIX 3JIEMEHTOB,;

DJIEMEHTBI, Y3JIbl U CETKA KOHEUHBIX 3JIEMEHTOB,;
MaremaTuyeckue OCHOBBI METOJ1a KOHEUHBIX 3JIEMEHTOB;
[Iponiecc mocTpoeHUs: KOHEYHO-3JIEMEHTHON MOJIENH;
Penienne KOHEUHO-3JIEMEHTHBIX YPABHEHUM.

5.2. Oyenounvie cpedcmea 013 NPOBEOEHUA RPOMENCYMOUHOU AMMmecmayuu
5.2.1. Ilpumepmnotii nepeuensv 60npocos/3a0anuil K oughgh.3auemy (no oucyuniuue):

CoNoR~ LN E

10.

Kak ocymiecTBisieTcst BRIOOp MaTeMaTHIeCKOW MOJICITH ?

Kakwue ynporienus ucronb3yroTes Mpyu CO3JaHIuH MaTeMaTH4eCKOH MOJIEH ?

Uro Takoe Gopmanusamnus MoaeIu?

Kak ocymiecTBisiercs mpoBepka MaTeMaTHY€CKONH MOJICITH ?

Kak mpoun3BoauTcs KamOpOBKa MaTEMAaTHYSCKON MOJIEITH?

Kak ¢ momol1pro Moiei BO3SMOYKHO aHATU3UPOBATh BIHSHHUE (PAKTOPOB HA CUCTEMY ?

Kak ocymecTBisiercs BepuuKamus MaTeMaTHIeCKOH MOJICITH ?

Kak ocymiecTBisieTcs HHTEpIpETaIlK PE3yJIbTaTOB MOEIN ?

Uro takoe nmuddepeHaasHoe ypaBHeHnE?

Kak wucnone3yrores auddepeHunanbHble ypaBHEHHS TMPH  CO3JAAHUU MaTeMaTUYECKUX

Moeneun?

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.

UYro noka3pIBaeT creneHb JudpdepeHaabHbIX ypaBHEHUN?

Jluneitnoe nuddepeHmanbHOe YpaBHEHUE ITO. ..

Henuneitnoe nuddepenmanbHoe ypaBHEHHUE 3TO. . .

B 4em oTimune TUHEHHBIX ¥ HETMHEHHBIX TU(QepeHInaTbHbIX YPaBHEHUN ?
OObIkHOBEHHOE AU PepeHnnanbHoe ypaBHEHHE ITO. ..

YactHoe nuddepennunaibHoe ypaBHEHUE ITO. ..

B 4yeMm oTarune 0ObIKHOBEHHBIX M YaCTHBIX U (epeHInaTbHbIX YPaBHEHU?
ABTOHOMHas cuctema JudpepeHInalIbHbIX YPaBHEHUH 3TO. ..

HeaBToHOMHAas cuctema quddepeHmaibHbIX ypaBHEHUH] 3TO0. ..

B 4yem oTimune aBTOHOMHBIX ¥ HEABTOHOMHBIX TU(PEpEeHITHATHHBIX YPAaBHEHHIA?
Kakue cymiecTByIOT aHaIMTHYECKUE METOIbl pelieHHs TuddepeHIaIbHbIX YPaBHEHUNA?
MeTo 1 MHTETpUPYIOIIETO MHOXKHUTENS 3TO. ..

Meroa Bapualu MOCTOSHHOM 3TO. ..

Kakwue cymiecTByrOT YiCIeHHBIE METOIbI perieHus auddepeHnnanbHbIX ypaBHEHUH ?
Meroa Diinepa 3to0...

Meroa Pynre-KyTTsI 3710. ..

Kpaesas 3agaua a70...

3anmavya Kommw a70. ..

Kak ocymecTBisieTcss METOA pa3JesieHnsl IEPEMEHHBIX I KpaeBbIX 3a1a4?

Kak ocymiecTBisieTcst METOA pa3HOCTHBIX CXEM ISl KpaeBbIX 3a/1a4?

Kakue cymecTByloT mpuUMepbl MOAETUPOBAHUS (PU3UYECKHX IPOLIECCOB C IOMOIIBIO

maddepeHIranbHbIX ypaBHEHUH ?

32.

Kakoe IMporpaMmMHOC obecneucHrue u KOMIIBIOTCPHBIC IMPOrpaMMbl  HCIIOJIB3YIOTCA  JIA

MaAaTEMaTHYICCKOI' O MO}IGJ’II/IPOBaHI/ISI?

33.
34.

Teopus rpados 370...
Bepmmna rpada sto...



35. Péopa rpada ato. ..

36. OpueHTHpoBaHHbIE Ipadbl 3TO. ..

37. HeopuentupoBaHHbIC Tpadbl 3TO. ..

38. B uem oTnmune OpHEHTUPOBAHHBIX U HEOPUEHTUPOBAHHBIX IpaoB?

39. Kakue Bunbl rpad)oB CymecTByOT?

40. Kak ocymiecTBiIsieTcss MaTpHYHOE MpeicTaBieHue rpados?

41. I'padoBbIie aNTOPUTMEI 3TO. ..

42. Teopus anropuTMOB 3TO. ..

43. K OCHOBHBIM CBOWCTBaM aJIFTOPUTMOB OTHOCSATCA. . .

44. Kax ocymecTBisieTcs HOCTPOSHHUE U aHAIH3 aJlTOPUTMOB?

45. BapualimoHHOE MCYUCIICHHE 3TO. ..

46. YpaBueHue Diinepa-Jlarpanxka 3710...

47. Tlpunuun muHUMYMa Jlarpasxka 3To...

48. Bapumanmonsslii metoq Purtna 370. ..

49. 3aueMm HY)KHO BapHaIMOHHOE HcUKcacHue (001acTH IpUMEHEHHMS)?

50. Kakwue CymiecTBYIOT MpUMEPHI PEIICHUS ¢ UCIIOJIb30BAHUEM ypaBHEHUs Diinepa-Jlarpanka?
51. Kak ucnonbs3yrortcs ypaBHeHus ypaBHeHuid HaBbe-CTokca st MOJIeTMpOBaHUS TOTOKOB?
52. Kakue oCHOBHBIE YpaBHEHUS JUIsl MOJICTTMPOBAHUS TIEPEHOCA MACCHI M TeTia?
53. Kak ocyiecTBisercss MOJICIMPOBAHUE MHOTOKOMIIOHEHTHBIX TOTOKOB?

54. TIpeobpazosanue Jlammaca 3to0...

55. B kakux ciydasx UCHOIb3yeTcs npeodpazoBanue Jlammaca?

56. Kakwue cBoiicTBa y mpeodpazoBanus Jlamnaca?

57. Kak ucnonbs3yrores npeodpazoBanue Jlamnaca nms pemenus nuddepeHanbHbIX ypaBHEHNUN ?

58. MeTo KOHEUHBIX AJIEMEHTOB 3TO. ..
59. Kakwue acrnekTbl HCOOXOAUMO YUUTHIBATH MIPU TOCTPOCHUN CETKH KOHCUHBIX JICMEHTORB?
60. Kak ocymiecTBisieTcss KOHEYHO-3JIEMEHTHASI TUCKPETH3AIUS YPaBHEHUI ?

5.2.2. IlpuMepHbIe TecTOBBIE 3a1anus K Audd. 3auery

BapuanTt No 1

Ne n/n1 | Bonpoc Bapuantsl orBeTa
Yro saBisIeTCS OCHOBHBIM KPUTEPUEM IS 1. MakcnManbHOE KOJIMUYECTBO [TapaMeTPOB B
BBIOOpA aJICKBATHOU MOJIEIIH MOJIEIIN

2. MuHuMU3a1s BEIYMCIUTENBHBIX 3aTPaT

3. COoOTBETCTBHE MOJIEIHN PEATILHBIM JaHHBIM U
3aJa4e

4. YpoBeHb abCTpaKIIUK MOJIEIH

Kakoe u3 cienyromux yTBepkaeHuit BepHo | 1. YrpoleHre Bceraa yMeHbIIaeT TOYHOCTh
OTIHCHIBACT YIPOIIEHUE MOICTH? MOJIEIIH

2. YrpoueHue no3possiet 6onee 3pPeKTUBHO
pemraTts 3a1a4u

3. YnpouieHue Moenu He IMEeT HUKaKoTro
BJIMISTHUSL Ha PE3YJIbTATHI

4. YrpoleHue MoJeNIu BCET/1a MPUBOAUT K
YITYYIICHUIO TIPOTHO30B

dbopmanu3anuu Ipu CO31aHUA MOJIEITH? MaTeMaTUYECKUX YPaBHEHHI
CJIOBECHOE OIIMCaHNE

YpPaBHEHUH U ITapaMeETPOB

Yro mpencrasiusieT co0oif mporece 1. Onucanue Mozieny B €CTECTBEHHBIX ClIOBax 0e3
2. IlpeoOpa3oBaHue MOJENbHBIX YpaBHEHUH B

3. MaremaTH4eCKOE OIIMCAaHHE MOACIN B BHUIC

4. Ilpouiecc oOyueHus: MOJIEIH Ha OCHOBE JIAHHBIX



Yro sBisieTcs LEIb0 IPOBEPKU MOJENH?

1. Jloka3atb, 94TO MOJIENb BCETAA aeT a0COMOTHO
TOYHBIE PE3YJIbTATHI

2. YOenuThes B COOTBETCTBUU MOJIEIIH PEATbHBIM
JTAHHBIM U 3aJa4e

3. MakcuManbHO YCIOKHUTh MOJEIb TS
YIIYUIIEHUS] TOUHOCTH

4. [TogoOpaTh MaKCUMATBHOE KOJIMYECTBO
1apaMeTpoB

Uro npencrasisieT coboil mporecc
KaJTMOPOBKH MOeNn?

1. ITpuBeneHne Moienu K aOCOIIOTHON
UeabHOCTH

2. YMeHblIeHHE KOJIMYECTBA IapaMeTPOB B
MOJIEH

3. Onpenenennie napaMeTpoB MOJICIIA Ha OCHOBE
peaIbHBIX JaHHBIX

4. O1ieHKa TOYHOCTH MOJICNIA Ha OCHOBE
CTaTHCTUYECKUX METOJIOB

Kakoe u3 cnegyromux yTBepKACHUN
OTHOCHUTCS K aHalu3y Mojenu?

1. AHanu3 Mojenu Bceraa NpuBOJIUT K
OJHO3HAYHBIM BBIBOJAM

2. AHaIU3 MOJEIU MO3BOJISICT OLICHUTE €€
aJIeKBaTHOCTh M KaUeCTBO

3. AHanu3 MOJeNu UACHTUYEH €€ KaJTuOpOBKe
4. Ananu3 MOJIeNIM HE UMEET MPaKTUUECKON
LIEHHOCTHU

Bepudukanus pe3ynbTaToB MOAETH 3TO. ..

1. [TonTBepkeHNE MPAaBUILHOCTU PE3YIHTATOB
IKCIIEPUMEHTAIBHO

2. AHanu3 uHTepnpeTalu MOIEIN

3. Ouenka kagecTBa rpapuuecKoro
MPE/ICTaBICHUS TaHHBIX

4. PazpaboTka MaTeMaTHYECKON MOJIETTH

Uro BKIIIOYAET B ce0sl HHTEpIpETaIs
pe3yabTaToB Mojaenn?

1. [IpoBepKy KOPPEKTHOCTH BBIYUCIICHUI
2. Ilponecc yToUHEHUsI HAYAIBHBIX YCIOBUHN
3. O0BgICHEHHE 3HAYNMOCTH U BBEIBOJIOB,
ClICIaHHBIX HA OCHOBE MOJICITH

[Tonck anpTepHATUBHBIX MOJEIIEH

Uro Takoe nuddepeHnmranbHoe
ypaBHeHue?

VYpaBHEHHE ¢ HEU3BECTHBIMH YHCIAMU
YpaBHeHHE ¢ TPOU3BOAHBIMH (DYHKIIHIA

ypaBHeHI/Ie C KOpHAMHA

10

Kakas ocHOBHas 11€71b UCTIOIb30BaHUS
TuddepeHIaIbHbIX YpaBHEHNH B HayKe?

[Ipenckasars Oymayiee cOOBITUI

[TpoBecTu cTaTUCTUYECKUI aHATTU3 JaHHBIX

MOJICJ'II/IpOBaTB N3MCHCHUS BCIIMYHUH B
3aBUCHUMOCTH OT BPEMEHU WJIH JPYTHX
MEPEMEHHBIX
4. OnucaTh CTATUYECKUE COCTOSIHHSI CUCTEMBI

4.
1.
2.
3. YpaBHeHHUE ¢ LIETBIMH YUCTAMU
4.
1.
2.
3.

11

Urto onpenenser cTeneHb
mudhepeHIaTFHOTO YPaBHEHUS?

1. KommuecTBO NpON3BOAHBIX B YPABHEHUH
2. Koa(puimeHTs! npu Mpou3BOAHBIX

3. KonnuecTBo nepeMeHHbIX

4. CreneHb anMpOKCHUMAIIUHU JTAHHbBIX




12

Kakoli onpenensmoomuii Kputepuit
nuHerHoro auddepeHnnaITbHOro
ypaBHEHHUA?

1. ITpon3BoIHBIE TOJBKO IEPBOM CTENIEHU
2. Bce xoadummeHTs! Ipu IPOU3BOIHBIX
MOCTOSTHHBI

3. EcTb cyMMa 1 pa3HOCTb ITPOU3BOIHBIX
4. Becerna uMeeT 0JJHO pEIICHHE

13

Kaxkoii onpenensitoniuii Kputepuii
HeMHeWHOTo nuddepeHmaibHoTro
ypaBHEHU?

1. Bee koadduimeHTs Ipy MPOU3BOIHBIX
MTOCTOSIHHBI

2. Bce npou3BOIHbIE PaBHBI HYJIIO

3. [Ipou3BoiHBIE TOJIBKO NEPBOM CTETIEHU U €CTh
MIPOU3BEICHUE ITUX IPOU3BOIHBIX

4. Bcerna uMeeT JUHEHHBIC pelIeHUs

14

YeM OTan4aroTCs IMHEHHBIE U
HeNuHeHbIe TuddepeHIaIbHbIe
ypaBHEHU?

1. JIu"einbie ypaBHEHHUSI UMEIOT TOJIBKO OJHO
pelieHue, a HEJIMHEWHbIE — MHOXECTBO PELICHUN
2. JIuneliHble ypaBHEHUS BCETa COAEPKAT TOJBKO
MPOU3BOJAHBIE IEPBOM CTEIICHU, & HEJTUHEUHBIC
MOTYT COJIepkaTh IPOU3BOJAHBIEC PA3HBIX CTEIICHEU
3. JIuHeliHble ypaBHEHMSI BCET1a HUMEIOT
AHAJIMTUYECKUE PEILICHHUS], a HEJIMHEHHbIE —
TOJIBKO YHMCIICHHBIE

4. JInnelinble ypaBHEHMSI BCET1a ONMUCHIBAIOT
JIMHEIHBIC CUCTEMBI, 3 HCJIUHCHHBIC —
HEJIMHEHHbIE CUCTEMBbI

15

Kaxkoe yTBepxkaeHue npaBuiIbHO
OITUCHIBAET OOBIKHOBEHHOE
g depeHnraIbHOe ypaBHeHHE?

1. O6pikHOBEeHHOE MU DepeHnInanIbHOe ypaBHEHHE
BCErJia COJIEP’KUT IIPOU3BOIHBIE NIEPBOI CTENIEHN
2. DTO ypaBHEHHUE, OMMCHIBAIOIIEE 3aBUCUMOCTD
(GYHKIMU OT OJJHON MJIM HECKOJIBKUX ITePEMEHHBIX
U €€ IPOM3BOIHBIX

3. OObikHOBeHHOE AU dhepeHInanIbHOoe ypaBHEHNE
BCET/]a UMEET aHATUTHIECKUE PEIICHUS

4. 310 ypaBHEHHE, IPUMEHAEMOE TOJIBKO B
(bu3HYECKUX HayKax

16

Kak MoxHO HamTyuuM o6pazom
OXapaKTepHU30BaTh YaCTHOE
g depeHMaIbHOe ypaBHeHHE?

1. D10 ypaBHEHHE, KOTOPOE ONUCHIBAET
M3MEHeHNEe QYHKIIUN OTHOCUTEIBHO BPEMEHU

2. D10 ypaBHEHHE, B KOTOPOM IIPOU3BOJIHBIE
OepyTcst TOJIBKO MO OJHOW TTePEMEHHOM

3. HactHoe nuddepeHnmanbHOe ypaBHEHHE BCeraa
MMeEeT aHAJTMTUYECKOE pelIeHHe

4. D10 ypaBHEHHE, KOTOPOE BCETAa UMEET
KOHCTaHTHbIE KO3 PHUIIEHTHI




17

Kakoe yTBepxeHre Hanbosee TOUHO
XapaKTepU3yeT pa3HUILY MEKIY
OOBIKHOBEHHBIMU U YaCTHBIMU
muddepeHIaNTbHBIMA YPaBHEHUSAMHU?

1. O6bikHOBEHHBIE MU PepeHLnanbHbIe
YpaBHEHHUS OMHUCHIBAIOT OObIUHBIC SBJICHUS, a
YaCTHBIC — HEOOBIYHBIE

2. O0bIkHOBEeHHBIC MU (D PepeHIIATbHBIC
YPaBHEHHUS 3aBUCAT TOJBKO OT OJHON
HE3aBHCHUMOI MepeMEHHOMN, B TO BpeMsI Kak
YACTHBIC 3aBUCAT OT HECKOJIBKHX

3. B 0ObikHOBEHHBIX U] epeHITNATBHBIX
YPaBHEHHSIX TIPOU3BOIHBIC BCETIa OepyTCS 10
pa3HbIM NIEPEMEHHBIM, a B YACTHBIX — I10 OJTHOM U
TOW K€ NMEPEMEHHOMN

4. O6pIkHOBEeHHBIC MU PepeHIInaTbHBIC
ypaBHEHHSI BCETIa UMEIOT OoJiee CIIOKHBIE
peIlIeHHs, YeM YacTHbIE

METO/]] YACIEHHOIO PEILIEHUS
muddepeHIMaTbHBIX YpaBHEHUI Hanboee

. Meton Diinepa
. Meron Pynre-KyTTbl

18 Kaxo#t meTon sBIIIeTCS AHATUTHYECKUM 1. MeTo 4uCIEeHHOTO HHTETPUPOBAHUS
MeToAaM peuleHus AuddepeHnnanbHbIX 2. Meton pa3zneneHus NepeEMEHHBIX
ypaBHEHU? 3. Meroa Ditnepa

4. Meton Pynre-KyTThl

19 Kakoli ananutuyeckuii MeTos1 perieHus 1. Meton Diinepa
T depeHaIbHbIX ypaBHEHUN 2. MeToJ MUHTETPUPYIOLIETO MHOKUTEISA
UCIIONIB3YET MpecTaBleHrne GyHKINU Kak | 3. MeTo/ 1 Bapuaiuy MoCTOSTHHOM
Ipou3BeACHUS PYHKUUHN OTAEIbHbBIX 4. Meton pa3ieneHus IepeMeHHbIX
EepPEMEHHbIX?

20 Kaxkoii 13 nepeyucaeHHbIX METOA0B 1. Meron Pynre-KyrtTb1
AQHAIUTUYECKOTO PEeIICHUS 2. MeToJ1 MUHTETpUPYIOLIETO MHOXKHUTEJIS.
muddepeHIMaTbHBIX YpaBHEHUI 3. Meroa Diinepa
MO3BOJIIET YUECTh JIOIIOJHUTEIbHBIE 4. MeToj BapHalliy TOCTOSTHHOM
MHOJKUTENH JUIsl YIPOILIECHNs YpaBHEHUA?

Bapuant Ne2

Ne n/m | Bonpoc Bapuants! oTBeTa

1 Kaxkoii MeTox SBISETCS YUCIEHHBIM 1. Meroa Diinepa
MeToaaM perieHus qudepeHnnaTbHbIX 2. Meton pazzaeneHus mepeMeHHbBIX
yYpaBHEHHI? 3. Metoz Bapuanuu nOCTOSIHHON

4. MeTo1 MHTETPUPYIOIIET0 MHOKHUTEIS

2 Kakoli yicieHHbli METOl pEeLIEHUS 1. Meton Pynre-Kytrol
muddepeHIMaTbHBIX YpaBHEHUI 2. MeToJ1 KOHEUHBIX pa3HOCTEN
UCTIOJIb3YeT NPUOIMIKEHHOE BBIYUCICHUE 3. Meton Dunepa
IIPOU3BOJHBIX M HHTErpajioB? 4. Meton pa3zieneHus IepeMEeHHbBIX

3 Kaxoit u3 nmpeacTaBieHHbIX BApUAaHTOB 1. Meroa KOHEYHBIX pa3HOCTEH

2
3
4

MOAXOAMT JIJIS 33]1a4, TJ€ HY>KHA BBICOKas
TOYHOCTH?

. MeTon Bapuanuu nocToSHHOMN




Yro mpencrasinseT co00it MeTo
pa3zeNieHNs IepeMEHHbIX TP PEIICHUH
QG epeHIaIbHbIX ypaBHEHUNA?

1. MeTon, npu KOTOPOM ypaBHEHUE pa3/eiseTcs
Ha HECKOJIbKO YPaBHEHUH U KaXJ10€ U3 HUX
paccMaTpuBaeTCs OTAEIBHO

2. MeTtoJ, pu KOTOPOM MEPEMEHHBIE 3aMEHSIFOTCS
Ha yucia

3. Meton, npu KOTOPOM ypaBHEHUE
MHTETpUPYETCS METOAOM Diiiepa

4. Metoa, pu KOTOPOM YpaBHEHUE
paccMaTpuBaeTCs Kak MPou3BeaeHHE (QyHKIUN
OTJICTbHBIX MEPEMEHHBIX

Uro npencrasiseT co00it MeTo
UHTETPUPYIOIIEr0 MHOKHUTENS IPU
pemeanu auddepeHnnanbHbIX
ypaBHEHUI?

1. Meton, npu KOTOPOM ypaBHEHUE
paccMaTpuBaeTcs Kak pousBeaeHue QyHKIUN
OTJIEbHBIX IEPEMEHHBIX

2. Meroz, npu KOTOPOM YMHOKaeTcst 00€ CTOPOHbI
QG epeHIaIbLHOr0 YPaBHEHUS Ha TIOIXO/ISIIYIO
(byHKLHIO, 4TOOBI CAETaTh ypaBHEHUE TOYHBIM

3. Meroz, npu KOTOPOM ypaBHEHUE Pa3JeIIseTCs
Ha HECKOJIBKO YPaBHEHUH U KaX/10€ U3 HUX
paccMaTpUBaeTCs OTIAEIIBHO

4. Meton, Ipu KOTOPOM IIEPEMEHHBIE 3aMEHSIOTCS
Ha yucla

UYro npezcTaBnseT co00i MeTO1 BapHaliu
IIOCTOSIHHOM IIPU PELICHUH
muddepeHIaTbHBIX YPaBHEHU?

1. Meroz, npu KOTOPOM ypaBHEHHUE pa3JeiisieTcCs
Ha HECKOJIBKO YPAaBHEHUH U Ka)KJ10€ U3 HUX
paccMaTpuBaeTCs OTJACIIBHO

2. Meton, npu KOTOPOM IIEPEMEHHBIE 3aMEHSIFOTCS
Ha yucna

3. MeTtoz, npu KOTOPOM IOCTOSTHHBIE
KO3(QQUIMEHTHI B pEIIEHUH 3aMEHSIOTCS Ha
GyHKIUH, co/iepKallue HE3aBUCUMYIO
NEPEMEHHYIO

4. Meton, npy KOTOPOM ypaBHEHHE
MHTETPUPYETCS] METOAOM Diisiepa

Uro npencrasisier coboit metox Dilniepa
npu peteHnu auddepeHuanrbHbIX
ypaBHEHU?

1. Meron, npu KOTOPOM ypaBHEHHUE
paccMaTpuBaeTcs Kak Mpou3BeaeHne QyHKIUN
OTJIEIbHBIX MIEPEMEHHBIX

2. Meron, npu KOTOPOM YMHOKaeTcst 00€ CTOPOHbI
T depeHIMaTbHOTO YpaBHEHHS! Ha MTOAXO0ISALIYIO
(byHKIHIO, 4TOOBI cAETaTh ypaBHEHHE TOYHBIM

3. MeTton, npu KOTOpOM NpUOIMKEHHOE pEelIeHNE
HaXOAUTCs IIyTEM IOCIIEI0BATEIbHBIX I11ar0B,
MCIOJIb3YS JIOKAJIbHbIE TPUOIMKEHUS
IIPOU3BOIHBIX

4. Metoa, npy KOTOPOM YpaBHEHUE pa3AeIIsieTCs
Ha HECKOJIBKO YPAaBHEHUH U KaKJ10€ U3 HUX
paccMaTpuBaeTCs OTAEIbHO




Yro nmpencrasinseT coboit meto Pynre-
KytTh! pu pemennun quddepeHmanbHbIX
ypaBHEHUI?

1. Meron, mpu KOTOPOM MPUOIIMKEHHOE PEIICHHUE
HaXOJUTCS IyTEeM IOCJIEI0BATENbHBIX I11AroB,
UCTIOJB3YS JIOKAIbHBIE PUOIMKESHUS
IPOU3BOJIHBIX

2. Meton, npu KOTOPOM ypaBHEHHE
paccMaTpuBaeTcs Kak pou3BeaeHue QyHKIUN
OTJENIbHBIX TIEPEMEHHBIX

3. Meron, npu KOTOPOM YMHOKaeTcs 00€ CTOPOHbI
TG epeHIMaIbHOr0 YpaBHEHUS Ha IOIXO/SIIYIO
(byHKLHIO, 4TOOBI CAETIaTh ypaBHEHUE TOYHBIM

4. Meron, Ipu KOTOPOM ypaBHEHHE Pa3IENIACTCs
Ha HECKOJIBKO YPABHEHUH U Kax/10€ U3 HUX
paccMaTpUBaeTCs OTAEIBHO

Yro nmpencrapisieT co00i METO ] KOHEYHBIX
Pa3HOCTEH NP PELICHUH
muddepeHIaTbHBIX YPaBHEHU?

1. Meron, npu KOTOpOM IPUOIIMKEHHOE PELICHHUE
HAXOJUTCS IIyTEM I10CJIEI0BATENbHbIX 11aroB,
UCIOJIb3Y$ JIOKaIbHbIE IPUOINKEHUS
MIPOU3BOIHBIX

2. Meron, npu KOTOPOM ypaBHEHHE
paccMaTpuBaeTcs Kak Mpou3BeaeHHE QyHKIINN
OTJEJIbHBIX MEPEMEHHBIX

3. Merona, npu KOTOPOM YMHOKA€TCs 00€ CTOPOHBI
T epeHIMaIbHOr0 YpaBHEHUS Ha OIXOASIIYIO
(GyHKIUIO, 4TOOBI ClIeNaTh ypaBHEHUE TOUYHBIM

4. Meton, npu KoTopoM AuddepeHnaibHoe
YpaBHEHUE 3aMEHSAETCS PA3HOCTHBIM YPABHEHUEM,
OIKCHIBAIOIIUM U3MEHEHHE (PYHKIMH HA CETKE
TOYEK
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Yro mpencrasiseT co0oil kpaeBas 3aada B
MaTemaTuke u pusuke?

1. 3agaua, KoTOpast BKJItoYaeT B ce0si IOCTaHOBKY
YCJIOBHI Ha rpaHUIlaXx 00J1acTH, B KOTOPOI
pemaercs AuddepeHnnanbHoe ypaBHEHHE

2. 3apnaya, koTopas TpeOyeT HallTH pelIeHue,
HAYaJbHBIE YCIOBUS Il KOTOPOTO 3a/1aHbl HA
rpaHuIax ooJacTu

3. 3agaya, KOTOpas ONMUCHIBAET U3MEHEHUE
(YHKIIMK OTHOCHUTEIILHO BPEMEHHU

4. 3anaya, Mpu KOTOPOH MepeMeHHbIe
pa3AEISAIOTCS Ha IBE TPYIIIEI

11

Yro mpencrasinseT coboif 3agada Komm B
MaTemaTuke u pusuke?

1. 3agaua, KoTOpast BKJItOYaeT B ce0sl TOCTAaHOBKY
YCJIOBHI Ha rpaHUIaXx 00J1acTH, B KOTOPOI
pemaercs AuddepeHnnanbHoe ypaBHEHHE

2. 3anaya, koTopasi TpeOyeT HallTH pelIeHue,
3a]1aB Ha4yaJbHbIE YCIOBUSA B OJJHOM TOUKE
(HayanbHBI MOMEHT BPEMEHH )

3. 3ama4a, KOTOpasi ONUCHIBAET U3MEHEHHE
(GYHKIIUN OTHOCUTEIHHO BPEMEHH

4. 3anava, mpu KOTOPOM NEpEMEHHbBIE
pa3essoTCs Ha JBE TPYIIIbI
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Kakoii MeTos1 uCnob3yeTcst UIsl pelieHUs]
KpaeBbIX 3ajau MyTeM pa3ieiIeHUs
IIEPEMEHHBIX?

1. MeTon, npu KOTOPOM ypaBHEHUE
paccMaTpuBaeTCs Kak Mpou3BeaeHue QyHKIUN
OTJENIbHBIX TIEPEMEHHBIX

2. Meron, pu KOTOPOM IIpEIoIaraeTcs, 4To
pellIeHne 3a]a4l MOKET ObITh IPEJCTABIECHO KaK
pou3BeieHue PyHKIUH, KaXxaas U3 KOTOPbIX
3aBHUCHUT TOJILKO OT OJHOM M3 HE3aBUCHUMBIX
HEPEMEHHBIX

3. Metogn, npu kotopoMm auddepeHnanbHoe
YpaBHEHHE 3aMEHSETCs Pa3HOCTHBIM YPaBHEHHEM
4. Meton, Ipu KOTOPOM PEILICHUE HAXOIUTCS
IyTEM I10CJIeI0BAaTEbHBIX 11aroB

13

Kaxkoii meTon ucnosib3yercs s
YUCJIEHHOT'O PELIEHUsI KpaeBbIX 3a1a4?

1. Meron, mpu kotopoM AuddepeHnmnaibHoe
ypaBHEHHUE 3aMEHSAETCS Pa3HOCTHBIM YPaBHEHHUEM
Ha CETKE TOYEK B 00JIaCTH 3a/1auu

2. Meton, Ipu KOTOPOM ypaBHEHHUE
paccMaTpuBaeTcs Kak Mpou3BeaeHHE (QyHKIIUN
OTAETBHBIX IIEPEMEHHBIX

3. Metona, npu KOTOPOM IPEAIOIaraeTcsi, 4To
pelIeHue 3a7a4l MOXKET OBITh IPEJICTABICHO KaK
npou3BeAcHNE PYHKIMH, KaXK1as U3 KOTOPBIX
3aBUCHT TOJIBKO OT OJJHOM U3 HE3aBUCHMBIX
MEPEMEHHBIX

4. MeToa, Ipu KOTOPOM pELIeHUE HaXOJUTCS
MyTEM ITOCJICAOBATEIbHBIX IIAaroB

14

UYro npezacrasinser co0oii Teopus rpados B
MaTeMaTHKe 1 nHpopMmaTuke?

1. Obnacte MaTeMaTHKH, U3y4arolasi OTHOIIEHUS
MEXTY 00BEKTaMH, PEICTABICHHBIMHU
BEPILIMHAMH, U UX CBSA3H, IPEACTaBICHHBIE
pebpamu

2. MaremaTtuueckast TeOpHsi, KOTOpasi 3aHUMAaeTCs
M3yYeHUEM YHCe

3. HanpaBnienue B uHpopMaTuke, KOTOpoe
HCKJTFOUMTENIHO 3aHUMAETCsl pPUCOBAHUEM
rpapuuecKux n300paskeHui

4. Teopusi, M3yyarolasi FeOMeTpu4YecKie GUrypbl

15

Yro mpencrasinseT coOoi BeplInHa B
Teopuu rpadoB?

1. OcHOBHO¥ »51eMeHT rpada, IpeCTaBISIOINN
c000i1 00BEKT WU TOUKY, C KOTOPOU CBSA3aHbI
pebpa

2. OCHOBHO# 2N1eMeHT Trpada, IpeaCTaBISIOINI
cO0OM JIMHUIO, COETUHSIONIYIO IB€ BEPLIMHbI

3. Touka Ha TUIOCKOCTH

4. I'pacduueckoe n300pakeHNE

16

Yro npezcrasiser coboi pedpo B Teopun
rpa¢os?

1. CBsA3p MeX Ay BEpUIMHAMU, IIPEICTABIIAIOIASL
COOOM JIMHUIO WM COEAUHUTENbHBIN 3JIEMEHT

2. OcHOBHO# 311eMeHT rpada, IpeACTaBISIOIINI
c000i 00BEKT UM TOUKY

3. YacTb BEpIIUHBI

4. I'paduueckoe n300pakeHNE BEPUIMHbI
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Yro mpencraBisieT coOoit
OPUEHTHPOBaHHBIN Tpad?

1. I'pad, B KOTOpOM BCe BEPUIMHBI HMEIOT
OJIMHAKOBYIO OPUEHTALINIO

2. I'pad, B KOTOPOM OTCYTCTBYIOT p&0pa

3. I'pad, B koTOpOM Kaxkaoe pedpo umeeT
HaIpaBJICHUE, YKa3bIBAIOILIEE OT OJITHOM BEPIIMHBI
K Jpyroi

4. I'pad, KOTOPBII MOKHO HAPHCOBATH TOJBKO C
IIOMOILIbI0 KOMIIBIOTEPHON IPOrPaMMBbl

18

Uro npencrasisieT coboit
HEOPHEHTUPOBAHHBIN Tpad?

1. I'pad, B koTOpOoM pEOpa HE UMEIOT HATIPABIICHUS
U CBSI3BIBAIOT BEPILUHBI 0€3 yKa3aHUs OpsIKa

2. I'pad, B KOTOPOM BEPIIMHEI paBHEI HYJTIO

3. I'pad, B KOTOPOM BEpILIMHBI UMEIOT YUCIIA

4. I'pad, KOTOPBIN MOKHO HAPUCOBATH C TIOMOIIIBIO
KOMITBIOTEPHOU MPOTPaMMBbI

19

B 4yeM 0CHOBHOE OTIMYME MEXKTY
OPHUEHTUPOBAHHBIM U
HEOPHEHTUPOBAHHBIM rpadom?

1. B opuenTtupoBaHHOM rpade ecTh TOIBKO
BEPILNHBI, & B HEOPUEHTUPOBAHHOM — TOJIBKO
pebdpa

2. B opuentupoBaHHOM rpade kaxaoe pedopo
HMECT HAIIPaBJICHHUEC, @ B HCOPUCHTUPOBAHHOM —
HET

3. OpueHntrpoBaHHbIi rpad Bceraa 0oJbLIe 110
pa3Mepy, 4eM HEOPUEHTUPOBAHHBIN

4. HeopueHTHpOBaHHBIH rpad Bceraa umeer doiee
CIIOXKHYIO CTPYKTYPY, YEM OPUEHTHUPOBAHHBIN

20

Kak ocymecTBisercss MaTpu4HoOe
npezcraBieHue rpagos?

1. C momortsio rpaduuecKoro n300paskeHus

2. C noMOII[bI0 TEKCTOBOI'O ONUCAHMSI BCEX
BepIMH U pédep rpada

3. C noMo11pI0 MaTpHll, TJ€ CTPOKU M CTOJIOLIBI
MPEJICTABIISIOT BEPIIMHBI, & SJIEMEHTHI MATPHIIBI
YKa3bIBalOT Ha HAJIMYUE UM OTCYTCTBUE pEOEp
MEXy BEPITMHAMUA

4. C noMOLIBIO PUCYHKOB U CXEM

Bapuant Ne3

Ne /11

Bomnpoc

Bapuants! oTBeTa

1

Kakue Buzbl rpa)oB cyIiecTByIoT B
Teopuu rpados?

1. OpueHTHpOBaHHbBIE 1 HEOPUEHTUPOBAHHBIE
2. [IpaBunbHbBIE U HETIPaBUIIbHbBIE

3. Kpyruble u ocTpble

4. IlosiHbIE U HEMOJIHbIE

Uro npencTaBisoT coboit rpadoBbie
AITOPUTMBI?

1. Anroput™msl Ui paboThl ¢ poTorpadusiMu 1
HN300paKCHUSIMU

2. ANTOpUTMBI JUIS PELICHUS MaTeMaTHYECKUX
YpaBHEHUU

3. ANTOpUTMBI, UCTIONIb3YEMBIE [T aHAIIN3a U
00paboTku rpadoB, TaKue KaK MOUCK KpaTIanIImmx
nyTel U oNpeieleHne CBI3HOCTH

4. AATOpUTMBI JIJIs CO3/1aHus TpaduIecKux
M300paxKeHHI




[Tnanapuslii rpag 3T0. ..

1. I'pad, KOTOPBIIT UMEET TOIBKO O/IHY BEPILUHY

2. I'pad, B KOTOpOM OTCYTCTBYIOT p&Opa

3. I'pad, xoTOpBIii MOXKET OBITH M300pakeH Ha
IJIOCKOCTH 03 mepeceueHus pedep

4. I'pac, KOTOPBIN UMEET TOJIHKO JIBE BEPITUHBI

Teopema KypaTtoBckoro B Teopuu rpadon
3TO...

1. Teopema, yTBep:KaaroIIas, 4To KaXKaplid rpad
UMEET XOTsI ObI OIHY BEPIIUHY

2. Teopema, yTBepxkaaromias, 4ro Bce rpadol
MJIaHApHbI

3. Teopema, yTBepKaaroiasi, 4to rpad sBIseTCs
MJIaHAPHBIM TOT/Ia U TOJIBKO TOT/Ia, KOTJa OH He
COJIEPKUT morpad, roMeoMOpPHBINA MOTHOMY
rpady Ha 5 BepIIMHaX

4. Teopema, yTBepskaatomias, yTo rpadsl Bceraa
UMEIOT ITUKJIBI

Kakue anropuT™Mel HCHOAB3YIOTCS AJIS
noMcKa Kparyaimux myteil B rpadax?

1. AnroputMm [elikctpel u anroput™ droiaa-
Yopuemna

2. AATOpUTMBI JIJIs CO3/IaHus TpaduIecKuX
M300paKeHUI

3. AropuTMBI 7151 COPTUPOBKHU YHCET

4. ANTOpyTMBI JJI pacrio3HaBaHus 00pa3oB Ha
N300paKCHUSIX

UTto 03Ha4at0T MOHATHS "KOPPEKTHOCTD' U
"3aBepiIaeMocTh " anroputma’?

1. KoppeKTHOCTh — 3TO CKOPOCTH BBITIOJHEHUS
aJITOPUTMA, a 3aBEPIIACMOCTh — 3TO
BO3MOKHOCTb QJITOPUTMa J1aTh BEPHBIN PE3yJIbTAT
2. KoppeKTHOCTh — 3TO BO3MOXKHOCTh QJITOPUTMA
3aBEpIINTH BBHITIOJIHEHUE, a 3aBEPIIAEMOCTh — 3TO
MPaBHIIBHOCTH pe3yibTara

3. KoppeKkTHOCTh — 3TO MPaBUILHOCTH
pe3yInbTaTa, a 3aBepIIaeMoCTh — 3TO CIIOCOOHOCTh
AJIrOpruTMa 3aBCPIINTH BBIIIOJIHCHUEC 34 KOHCYHOC
BpeMs

4. KoppeKTHOCTh — 3TO KOJIMUECTBO IIaroB
aJITOPUTMA, a 3aBEPIIAEMOCTh — 3TO CIIOKHOCTh
aJIropuT™Ma

Yro mpencrasiseT co0oil Teopust
AJITOPUTMOB?

1. Pa3znen mareMaTukH, KOTOPBIM n3ydaeT oouiue
CBOICTBa U 3aKOHOMEPHOCTH aJITOPUTMOB, U
pasHooOpa3Hble POpPMATIBLHBIE MOAETH UX
MIpe/ICTaBICHUS

2. Metozbl co3aanus rpapuuecKkux n300pakeHui
3. ckyccTBO CO3/IaHMsI KOMITBIOTEPHBIX U

4. ObnacTh MaTeMaTHKH, KOTOPast U3y4aeT TOJIBKO
CJIOHbBIE MAaTEMAaTUYECKHUE YPaBHEHUS




Yto 03HAyYaAET CI0KHOCTH alNropuT™Ma’?

1. ClHOXHOCTh — 3TO KOJIMYECTBO IIaroB,
BBITIOJTHSIEMBIX AITOPUTMOM

2. C110’)kHOCTh — 3TO M€pa KOJIMYECTBA PECYPCOB,
TaKUX KaK BpPeMs U MaMsTh, KOTOPbIE TpeOyOTCs
JUTS BBITIOJIHEHUS aJITOPUTMA, B 3aBUCHIMOCTH OT
pa3Mepa BXOIHBIX JaHHBIX

3. C10’)KHOCTb — 3TO CTENEHb a0CTPAKLUU
aNropuT™Ma

4. C110’)XHOCTb — 3TO BO3MOXHOCTb QJIFOPUTMA
JIaTh BEpPHBII pe3ysbTar

Kakue MeTosbl HCTIONB3YOTCS IPU
pa3paboTKe alropuTMOB?

1. MeTo/p1, TaKue KakK JeKOpaTUuBHOE OhopmiieHue
JITOPUTMA U CO3JJaHHE I0JIb30BATEIbCKUX
uHTEpdEiicoB

2. MeTtoap! I CO3MaHUS CI0KHBIX
MaTeMaTHYECKHUX POpMYIT

3. MeTozp! 1uig aHanu3a JaHHbIX

4. MeTopl Uil cO3aHus rpaprUuecKux
N300paKCHUI
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Uro npencrasisieT coboit Mammna
TrlopuHra B TEOPUHU aIrOPUTMOB?

1. Mammsa 71 co3aHust KOMIIBIOTEPHBIX UTP

2. MaremaTtuueckast abcTpakius,
npeAcTaBisionas co0oi yCTpoicTBO, ClIOCOOHOE
BBINOJIHATH M1OCJIE0BATE/IbHbIE BBIYMCICHHS Ha
OECKOHEYHOM JIEHTE C OrpaHUYEHHBIM HaOOpOM
CHMBOJIOB

3. MammHa s co3fanus rpapuaecKux
HU300pakeHUI

4. MamuHa 711 aBTOMaTHYECKOTO CO3/IaHUs
TEKCTOBBIX JIOKYMEHTOB

11

BapuannoHHOE uC4YHUCIIEHHE ITO. ..

1. MeTo UncIIEHHOTO aHaInu3a

2. Merop onTuMH3alMy TPOU3BOJCTBA

3. Maremaruueckasi TeOpusi, U3ydaromas
(GYHKITMOHATIBI U UX SKCTPEMYMBI, & TAK)KE METOJIbI
HaXO0XICHUA 3KCTp€MYMOB (1)YHKIII/IOHaIIOB

4. MeToJ1 aHaJIM3a CTaTUCTUYECKUX JTAaHHBIX

12

Uro Takoe ypaBHeHue Diinepa-Jlarpanxa B
KOHTEKCTE BapUallMOHHOTI'O UCUUCIICHUS?

1. YpaBHEeHHE, ONUCHIBAIONIEE IBUKECHUE
00BEKTOB B IPOCTPAHCTBE

2. YpaBHEHHE, ONpeensioniee HeoOX0IuMbIe
YCIIOBUS DKCTpeMyMa Jijisl GyHKI[MOHAA B
BApUALIMOHHOM 3a7a4e

3. YpaBHeHHE, UCIOIB3YyEMOE ISl PELICHUS
nudepeHIaTbHBIX YPaBHEHUM

4. YpaBHEHME, ONMCHIBAIOLIEE U3MEHEHHE
COCTOSIHHSI BEIIECTBA B XUMHUYECKHUX PEAKITHIX
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Munumym Jlarpanxka 3to...

1. Camy0 MaJIeHbKYIO €IMHUILY U3MEPEHUS JIUHBI
B cucteme CU

2. Haumensb1iee 3HaueHue QyHKIIMOHAIA B
BApMALIMOHHOM 3aJ1a4ye, KOTOPOE JOCTUTAETCS MPU
colOuro/ileHNH ypaBHeHH Ditnepa-Jlarpanxa

3. MuHMMaNbHYI0 €IMHULLY UH()OPMAILIUH B
TEOopHH HH(POpMALUU

4. Onpenenenre MOMEHTa OTHOCUTEIBHO LIEHTPA
Mace
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Bapuauunonssiii Meron Putna sro...

1. MeTon nns onpeneneHus KpaTyailinx myTed B
rpadax

2. YucneHHbI METOJ] pELIEHHs] BApUALIMOHHBIX
3ajiay, IPH KOTOPOM UCXOHAas (PyHKIUs
aNMIPOKCUMUPYETCS JIMHEHHOW KOMOMHAIIHEH
0a3MCHBIX (YHKLUH, a 3aT€M HaXOAUTCS MUHUMYM
(dyHKIMOHAJA IO 3TUM KO3 PHUIIMEHTaM

3. MeToq 1t BEIYMCIICHUS HHTETPAJIOB C
HCIIOJIb30BAHUEM YUCIICHHBIX METO/0B

4. Meton aJis aHaJIM3a BPEMEHHBIX PsJIOB

15

Kakoe ypaBHEHUE HCTIONB3YETCS IS
MOJICJTUPOBAHUS TIOTOKOB JKHUIKOCTH MU
rasa?

1. YpaBuenue Ditnepa-Jlarpanxa
2. YpaBHenue Makcseiia

3. YpaBuenue HaBne-Crokca

4. Ypasuenue lllpénunrepa
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[TpeobpazoBanue Jlamnaca 3To...

1. MeTtos 4ucIeHHOTO HHTETPUPOBAHUS

2. Matemaruueckoe npeoOpa3zoBaHue, KOTOPOE
CBSI3BIBACT (YHKITUIO BPEMCHH C QyHKITUECH
KOMIUIEKCHOU MIEPEMEHHOU

3. [IpeoOpazoBanue, UCTIOIL3YyEMOE B TEOMETPUU
JUTSI IOCTPOCHHUS PUTYD

4. Meton anmpoKcuUMaIui (QpyHKITHHA

17

Kakue cBolicTBa XapakTepHU3yIoT
npeobpazoBanue Jlamnaca?

1. JIunelHOCTh, CMEIIIEHUE BO BPEMEHH,
MacIITabUpOBaHUE 10 BPEMEHU

2. OTcyTcTBHE CBOMCTB, MpeoOpasoBanue Jlamnaca
HEJIb3sI ONKUCATh MATEMATHUYECKHU

3. Tonpko TMHEHHOCTH

4. TonpKO MacIITaOMpOBaHUE
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Yro mpencTapiseT co00i METO ] KOHEUHBIX
AJIEMEHTOB B MH)KEHEPHOM MpPaKTUKE?

1. Meron co3iaHust MaTeMaTH4YeCKUX rpadoB

2. Merton anmpokcumanuu (yHKIHN C TOMOIIBIO
psanos Teinopa

3. MeTtoz aHanu3a CI0KHBIX T€OMETPUUECKUX
duryp

4. YucneHHbIH METOJ ISl pELIeHUS

g depeHIaIbHbIX YpaBHEHUH, OCHOBaHHBIN Ha
JUCKPETH3AIMH 00JIaCTH Ha KOHEYHbBIE 3JIEMEHThI

19

KoHeuHo-351eMeHTHas TuCKpeTru3anus
YPaBHEHUH B METOJI€ KOHEYHBIX
JJIEMEHTOB JTO. ..

1. PazOnenue 001acTH Ha KOHEUHBIC SJIEMEHTHI U
anIpPOKCUMAIIUS PEIICHHS BHYTPU KaXKI0TO
DJIEMCHTA

2. AHai3 CBOMCTB AJIEMEHTAPHBIX YaCTHIl B
(bu3HKe dJIeMEHTAPHBIX YaCTHI]

3. HccnenoBaHue reOMETPpUM 3JIEMEHTOB B
MaTeMaTUKe

4. Aranu3 GyHKINNA Ha OECKOHEYHBIX MHTEPBAIAX

20

Kakas ocHOBHas 11eJ1b UCTIOIb30BAHUS
npeoOpa3oBanust Jlammaca nmpu pemeHnn
Qg epeHIaIbHbIX YPaBHEHUN?

1. IlepeBectu auddepeHnnanbHOe ypaBHEHHE B
OOBIKHOBEHHOE ypaBHEHHUE

2. IlepeiiT U3 BpeMeHHOW 00JIaCTH B YACTOTHYIO
00J1aCTh ¥ PEelIUTh YpaBHEHUE B 0oJiee ya00HO0M
dbopme

3. [IpeoOpazoBaTh ypaBHEHUE B CHCTEMY
JIMHEUHBIX YPaBHEHUN

4. AnnpoKCUMHUPOBAaTh YPaBHEHHE METOJ0M
MonTe-Kapio




5.3. OnucaHue nokasareJieii 1 KpuTepueB KOHTPOJIsI yCIE€BAEMOCTH, ONUCAHUE
HIKaJI OLeHNBAHUS

5.3.1. Kputepun oueHOK NMPoMeKyTOUHOM aTTecTanuu (st (¢ depeHIHPOBAHHOIO 3a4€eTa)

Ilpumepnan  wKkana  OueHusanHus  3HAHUIL  NO  GONPOCAM/BLINOJIHEHUIO  3A0AHUIL
oughgpepenyuposannozo 3auema:
Onenka
IloporoBsiii ypoBeHb YrayoseHHbIi IIpoaBunHyTHINH
«2» OCBOEHM YPOBeHb OCBOEHUS YPOBEeHb OCBOCHMS
(Hey10BJICTBOPUTE/ILHO) «3» «4» «5»
(Y10BJ1€TBOPUTEJIHHO) (xopoiuo) (OTJIMYHO)

ITocemenne menee 50 %
JIEKIIMOHHBIX U
MPAKTUYECKUX 3aHSTUIN

ITocemenue ne menee 60
% JIEKIITMOHHBIX U
MPAKTUYECKUX 3aHSITUN

ITocenienne He MeHee
70 % IEeKUMOHHBIX U
MIPAKTUYECKUX 3aHITUN

Ilocemenue He MeHee
85 % JIeKIMOHHBIX U
MPAKTUYECKUX 3aHITUN

CTyneHT He 3HaeT
3HAYUTENHLHON YacTH
MaTepuana, JI0ImycKaeT
CYIIIECTBEHHBIE OIIHOKA B

CTyaeHT HOBEpPXHOCTHO
3HAeT MaTepHai
OCHOBHBIX Pa3ZieyiOB U
TeM y4eOHO
JUCLUIUIUHBI, JOIYyCKAeT

CTyIeHT XOpOoIIO 3HAET

MaTepHai, TpaMOTHO U

IO CYILIECTBY M3J1araer
€ro, JoImycKas

CTyaeHT B OJTHOM
00BEME 3HaeT MaTepual,
TPaMOTHO | T10
CYIIIECTBY U3JIaraeT ero,
HE J0IycKas

HEKOTOPBIE HETOYHOCTHU B CYILIECTBEHHBIX
OTBETaX Ha BOIPOCHI HETOYHOCTH B OTBETE HA N
BOIpOC OTBETE Ha BOIPOC. HETOYHOCTEU B OTBETE
Ha BOIIPOC
He ymeeT HaxoauThb Wuorna naxoaut YBEpPEHHO HAXOIUT Besommboyno HaxoauT
peleHus: 0OJIBITNHCTBA perieHus, perieHus, pernieHus,
MIPETYCMOTPEHHBIX MPEAyCMOTPEHHBIE MPEeTyCMOTPECHHEIE MPEeTyCMOTPECHHEIE
MpOTpaMMoii 00y4YeHus MPOTrpaMMoii 00ydIeHHUs nporpaMMoi 00y4eHust porpaMMmoit
3aaHui 3aJaHul 3aJaHui o0y4eHus 3a1aHui
BonpmmHCcTBO [IpenycmoTpenHbie [IpenycmoTpeHHbIe [IpenycmoTpeHnbie
MPEAYCMOTPEHHBIX MporpaMMoii 00ydeHus IporpaMMoit 00ydeHus

MporpaMMoit 00ydeHus
3aJlaHUU HE BBIIIOJIHEHO

3aJIaHUs BBIITOTHEHBI
Y/IOBJIETBOPUTEIHHO

3alaHus YCIICIHO
BBITIOJTHCHBI

nporpaMMoin o0y4eHust
3aJjaHysl YCIEIIHO
BBITIOJTHEHBI




6. YHAEBHO-METOANYECKOE U UHO®POPMAIIMOHHOE OBECIIEYEHUE
JNCHUIIVIMHBI

6.1. PexoMmenayemasi iuteparypa

6.1.1. OcHoBHAas JTUTEpPaTYypa

1.  Tpyxan A. A. OO6bIkHOBEeHHbIE JH(PepeHIHaTbHbIE YPABHEHUS U METO/IbI UX PEILICHHS.
Psipl. DnemMeHTH BapHallMOHHOTO UCUUCTICHUS: yueOHoe mocooue s By3oB / A. A. Tpyxan, T. B.
OropoanukoBa. — 2-¢ u3j., crep. — Cankr-IlerepOypr: Jlans, 2020. — 268 ¢. — ISBN 978-5-8114-
6421-0. — Tekcr: snexTponHblii // JlaHb: 31eKTpOHHO-OMOIMOTeYHAast cucTeMa. — PekuM JocTyna:
https://e.lanbook.com/book/147233

2. Topnau b. A. Maremarnueckoe MmoaenupoBanue. [loctpoeHne Moenei u ynciaeHHas
peanmzanmsi / b. A. T'opnag, B. I'. lllaxoB. — 5-¢ u3x., crep. — Cankr-IletepOypr: Jlans, 2023. —
292 ¢. — ISBN 978-5-507-46275-9. — Texkct: 21eKTpoHHBIH // JIaHb: 371€KTpOHHO-OMOIHOTeYHAs
cucrema. — Pexxum moctyna: https://e.lanbook.com/book/305219

3. Haraesa 1. A. OcHOBBI MaTEMaTH4YE€CKOTO MO/ICTTUPOBAHUS U YUCIICHHBIE METObI: yueOHOE
nocobue s By3oB / U. A. HaraeBa, U. A. Ky3uenos. — Cankrt-Ilerepoypr: Jlanp, 2022. — 204 ¢. —
ISBN 978-5-8114-9462-0. — Tekct: anmekTpoHHbIH // JIaHb: 37IeKTpOHHO-OUOIMOTEYHAsT CHCTeMa, —
Pexxum noctyna: https://e.lanbook.com/book/233252

4.  Pozen B. B. Jloruko-anredpandyeckue OCHOBBI AUCKpeTHOI Matematuku / B. B. Po3en, 10. A.
Bbponckas. — 2-e uzn., ucnp. — Cankr-IlerepOypr: Jlanb, 2023. — 428 ¢. — ISBN 978-5-507-44212-
6. — Tekcr: aekTpoHHbIi // JIaHb: 2IeKTPOHHO-OMOIHMOTEYHAsI CHCTEMa. — PEeXUM J0CTyma:
https://e.lanbook.com/book/322673

5. Hemunosud b. 1. Jlekuuu no maremarudeckoii Teopun ycroitunoctd / b. I1. Jlemunosuya. —
4-e m3n., crep. — Cankr-IletepOypr: Jlans, 2023. — 480 c. — ISBN 978-5-507-46908-6. — Texkcr:
ANIEKTPOHHBIH // JIaHb: 371€eKTPOHHO-0MOIMOTEUHAst CHCTeMa. — PeXuM 1ocTya:
https://e.lanbook.com/book/323612

6. IlaBnosckwuii B. A. BeruncnutenbHas rujipoguHamMuka. TeopeTudeckiue OCHOBBI: yueOHOe
nocodue st By30B / B. A. IlaBnosckuid, /{. B. Hukymenko. — 2-e u3n., crep. — Cankr-IlerepOypr:
Jlanp, 2021. — 368 c. — ISBN 978-5-8114-7054-9. — Tekcrt: snekTpoHHbIH // JlaHb: 31€KTpOHHO-
oubnuoTeunas cucrema. — Pexum gocryna: https://e.lanbook.com/book/154392

6.1.2. lonoiHUTeIbHAS JJUTEPATYpa

1. T'annueBa A. B. OcHOBBI Teopuu QyHKIIMN KOMIIEKCHOM nepeMeHHoN. OnepauoHHoe
ucurcneHue: yueonoe mocobue ains By30B / A. B. 'annueBa. — Cankr-IletepOypr: Jlans, 2021. —
148 c. — ISBN 978-5-8114-7271-0. — TekcT: aneKTpoHHBIH // JIaHb: 371€eKTPOHHO-0HOIHOTEYHAS
cuctema. — Pexxum goctyma: https://e.lanbook.com/book/173082

2. Ammaros lO. H. Marematudeckoe MoIeIMpOBaHUE MPOU3BOACTBEHHBIX mporteccos / FO. H.
AnmnaroB. — 3-e u3n., crep. — Cankr-IlerepOypr: Jlans, 2023. — 136 c. — ISBN 978-5-507-47126-
3. — Texct: 2nexTpoHHEIH // JIaHB: 2IEKTPOHHO-OMOIMOTEYHas cucTeMa. — PexuM moctymna:
https://e.lanbook.com/book/330485

3. beruxos 0. A. HenpepbsIBHBIE M TUCKPETHBIC HETMHEWHBIC MOJIEITH THHAMHYECKUX CUCTEM:
monorpadus / FO. A. berukos, E. b. ConosseBa, C. B. IllepbakoB. — 2-e u3zf., ctep. — CaHKT-
[etepOypr: Jlanb, 2022. — 420 c. — ISBN 978-5-507-44919-4. — Tekct: aneKTpoHHBbIH // JlaHb:
ANIEKTPOHHO-OMOMMOTEeYHas cucteMa. — Pexxum goctyma: https://e.lanbook.com/book/249845

4.  Cnab6nos B. Jl. Uucnennsle METOIBI U IpOrpaMMupoBanue: yueoHoe mocooue nist CI10 / B.
. CnaGuoB. — 2-e u3n., ctep. — Cankr-IlerepOypr: Jlanp, 2022. — 460 c. — ISBN 978-5-8114-
9250-3. — TekcT: 3neKTpoHHBIH // JIaHb: 37IeKTPOHHO-ONOIMOTeYHAs cCUCTeMa. — Pexum roctyma:
https://e.lanbook.com/book/189402

5. T'aprman T. H. MoaenupoBanne XUMHKO-TEXHOJIOIMUECKUX MpoIieccoB. [ [puHIuUIbI
IPUMEHEHHs TAaKeTOB KOMITbIOTEPHOIN MaTemMaTuku: yueoHoe nocooue / T. H. 'aptman, /1. B.
Knymma. — Cankr-IletepOypr: Jlans, 2020. — 404 ¢. — ISBN 978-5-8114-3900-3. — TekcT:
9JIEKTPOHHBIH // JlaHb: 3nekTpoHHO-0MOMHoTeYHAas cucteMa. — PexxuM pocTyna:
https://e.lanbook.com/book/126905



6. Tomy6esa H. B. Marematnueckoe MOACIMPOBAHNE CUCTEM U MIPOIIECCOB: YUeOHOE mocoOue
st By3oB / H. B. ['ony6eBa. — 3-e u3n., crep. — Canxrt-IlerepOypr: Jlans, 2021. — 192 ¢. — ISBN
978-5-8114-8721-9. — TekcT: a51eKTpOoHHBIH // JlaHb: JIEKTpOHHO-OMOIMOTEUHAs cucTeMa. — Pexxum
noctyna: https://e.lanbook.com/book/179611

6.1.3. YueOHO-MeTOANYECKOE 00ecIeYyeHue

1.  KoBanenko A. B. Marematndeckoe MOACTUPOBaHNE (PU3UKO-XUMHYECKUX TIPOIIECCOB B
cpene Comsol Multiphysics 5.2 / A. B. Koaiienko, A. M. Y3nenosa, M. A. Yprenos, B. B.
Hukonenko. — 2-e u3n., crep. — Cankr-IlerepOypr: Jlanp, 2023. — 228 ¢. — ISBN 978-5-507-
46002-1. — TekcT: anekTpoHHbIH // JIaHb: 31EKTPOHHO-O0MOIMOTEeYHas cucTeMa. — PexxuM gocryma:
https://e.lanbook.com/book/292982

2. Toxkapea C. A. IIpuknannas ra3oBas 1MHaMUKa. YUCIIEHHBIE METOIbI PELICHUS
runepOOIMYecKUX CUCTeM ypaBHeHUl: yueOHoe nocobue / C. A. TokapeBa. — Cankr-IlerepOypr:
Jlanp, 2019. — 244 ¢. — ISBN 978-5-8114-3741-2. — TexkcT: 27eKTpOHHBIN // JIaHb: 3JIEKTPOHHO-
oubnmoreunas cucrtema. — Pexxum goctyma: https://e.lanbook.com/book/118622

3. KOnun M. H. I[Ipuknagabie METObI FTApMOHHYECKOIO aHAIN3a: y4eOHoe mocoOue st By30B /
M. H. FOnun, H. A. CeBoctbsiroB, O. M. FOnun. — Cankr-IlerepOypr: Jlanb, 2022. — 256 ¢. —
ISBN 978-5-8114-8210-8. — Tekct: anmekTpoHHbIH // JIaHb: 37IeKTpOHHO-OUOIMOTEUHAsT CHCTEMa., —
Pexxum noctyna: https://e.lanbook.com/book/187583

4, Kpyxosckas T. 1O. Beenenue B utepannonnsie metosl / T. FO. KpykoBckas. — 2-e u3f.,
crep. — Cankr-IletepOypr: Jlans, 2023. — 56 ¢. — ISBN 978-5-507-45859-2. — Tekcr:
9MeKTpoHHBIH // JIaHb: 3eKTpOHHO-OHOIOTeYHast cucTeMa. — PexxuMm goctymna:
https://e.lanbook.com/book/288950

5.  Tamkos C. b. Teopus anroputmoB u Beruucienuii / C. b. 'amkoB. — Cankr-IletepOypr:
Jlanp, 2023. — 168 c. — ISBN 978-5-507-46897-3. — Tekcrt: anexkTpoHHbIH // JlaHb: 31eKTpOHHO-
o6ubnunoreynas cucrtema. — Pexxum goctyma: https://e.lanbook.com/book/352274

6.2. Ba3bl JaHHBIX, JIEKTPOHHO-0MOJINOTEYHbIE CHCTEMBbI, HHPOPMALHOHHO-CIIPABOYHbBIE H
MOMCKOBBIE CHCTEMBI

1.  Dnexrtponnas 6ubiamnoreka Poccuiickoii ['ocynapctennoit budanorexu (PI'b):

http://www.rsl.ru/

2 Muposast uugpoBas oubnuoreka: http://wdl.org/ru

3 EBpomneiickas udposas 6udaunoreka Europeana: http://www.europeana.eu/portal

4.  CpoboaHnas sHumKiIoneaus Bukunenus: https://ru.wikipedia.org

5 DnekTpoHHas OMOIMOTEKa yueOHUKOB: http://studentam.net

6 OrtpacieBbie CeTeBbIE PECYPCHI:

—  http://www.ndt.ru/

—  http://lwww.ndt-is.ru

—  http://mww.ronktd.ru/

—  http:/lmwww.prometeyndt.ru/

—  http:// www td-luch.ru

—  http:// www npp-is.ru

—  http:// www td.ru

—  http://www.mirndt.ru/

—  http://lwww.tehnoprogress.ru/expert_ndi.html

—  http://www.mikroakustika.ru/

—  http://lwww.avek.ru/



7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

7.1. MaTepuajibHO-TeXHHUYECKOE OCHALIEHUE Ay IUTOPHIi:

AyauTopuM JJIsl NPOBEAEHHUS JIEKIHMOHHBIX 3aHATHIA.

CTOJ1 ayIUTOPHBIN - 24 MWIT., CTOJ NMPENOJaBaTeNbCKUM - | IIT., CTYJ ayIUTOPHBIN - 48 MIT.,
KpecIo mpernoaBaTens - 1 mrT., IepeHoCHast HaCTOJIbHas TpUOyHa - 1 mIT., TocKa HacTeHHast Oenast
MarHuTHO-MapkepHas «Magnetoplan» - 1mir., miakar — 5 1mT., Jocka MeaoBasi — 1 1mT.

[TepekaTHast mynbTEMenuiiHAs ycTaHOBKA (HOYTOYK Acer Aspire7720 (Intel(R) Core (TM)2 Duo
CPU T7700 2.40GHz 2 I'b); mbims mpoBoaHas GeniusLaser; mpoexktop DLP TexasInstruments VLT-
XD600LP; croiika nepeaBmxHas METANTMYECKAst MHOTOSIPYCHas ).

MicrosoftWindowsPro 7 RUS, MicrosoftOfficeStd 2007 RUS, AHTUBUpPYCHOE POrpaMMHOE
obecneuenue KasperskyEndpointSecurity, 7-zip (cBo6omHo pacnpoctpansemoe [10), FoxitReader
(cBoboaHO pacnpoctpansemoe I10), SeaMonkey (cBo6oaHO pactipoctpansemoe [10), Chromium
(cBoGomHO pacnpoctpansiemoe [10), Java 8 RuntimeEnvironment (cBo6oaHO0 pacnpoctpansiemoe [10),
doPDF (cBob6oano pacnpoctpansemoe [10), GNU ImageManipulationProgram (cBo6oH0
pacupoctpansiemoe [10), Inkscape (cBoboaHO pacnpoctpansemoe [10), XnView (cBoOoaHO
pacnpoctpansiemoe I10), K-LiteCodecPack (cBo6omHo pacnipoctpansemoe 110), FAR
Manager(cBo6o1HO pacnpoctpansemoe [10).

AyIuTOpUM 1JISl IPOBEAeHUS MPAKTHYECKUX 3aHATHH.

CrnenuaJn3upoBaHHbIH KOMIIBIOTEPHBIN KJacC

[lepedeHp TUIIEH3NOHHOTO IPOTPAMMHOTO 00ECTICUCHHS:

e MicrosoftOpenLicense 60799400 ot 20.08.2012.

e Microsoft Open License 48358058 ot 11.04.2011.

e Microsoft Open License 49487710 or 20.12.2011.

e MicrosoftOpenLicense 49379550 ot 29. 11..

o ['K No 1464-12/10 ot 15.12.10 «Ha mocTtaBKy KOMITBIOTEpPHOTO 000PYIOBAHUS.

e 'K Ne 959-09/10 ot 22.09.10 «Ha nmoctaBKy KOMIbIOTEPHON TEXHUKI.

e 'K Ne 447-06/11 ot 06.06.11 «Ha nmoctaBky 000py10BaHuUs.

o 'K Ne 984-12/11 ot 14.12.11 «Ha noctaBky 000py10BaHUs».

e Jloroop Ne 1105-12/11 ot 28.12.2011 «Ha noctaBKy KOMIIBIOTEPHOTO 000PYAOBAHUS.
e Jloroop Ne 1106-12/11 0128.12.2011 «Ha noctaBky KOMIbIOTEPHOTO 000PYI0BAHUSI.
e ['K Ne 671-08/12 o1 20.08.2012 «Ha mocTtaBKy mpOLyKIIUI.

e OTkphIThIN KOHKYpC Ne4(09) ot 27.03.2009.

e OtkprIThIN KOHKYpC Ne 36-10(09) ot 22.10.2009.

e OtkprIThIN aykunoH Ne 38-114A(09) ot 22.10.2009.

7.2. llomerieHus 1JI1 CAMOCTOSITEJILHOI padoThI:

OcHaIeHHOCTh TOMEIIECHHS I CAaMOCTOSITENIbHOU paboThl: 17 mocagounsix MecT. Jlocka nmst
nuchkMa Mapkepom — 1 mT., pabodne MecTa cTyIeHTOB, obopynoBanHbie [1K ¢ mocTymom B ceTh
VYuuBepcurera — 17 mr., MyapTuMeaniHbIN npoekTop — 1 mT., APM npenoaasarens ans paboThl C
MyIbTUMeaNa — | mT. (CHCTeMHBIN 0J0K, MOHUTOPBI — 2 MIT.), cToa — 18 mT., cryn — 18 mt. JJoctym k
cetn «HTEpHET», B AJIEKTPOHHYIO HH()OPMALIMOHHO-00pa30BaTENIbHYIO CpPEy Y HUBEPCUTETA.
[lepeueHs TUIIEH3HOHHOTO MPOTPAMMHOTO 00ECTICUCHHUS

— Onmnepanuonnas cuctema Microsoft Windows 7 Professional Microsoft Open License 49379550 ot

29.11.2011.

— Microsoft Office 2007 Standard Microsoft Open License 42620959 ot 20.08.2007.
[lepeueHs TUIIEH3HOHHOTO MPOTPAMMHOTO 00ECTICUCHHUS

— Microsoft Windows 7 Professional: Microsoft Open License 49379550 ot 29.11.2011;

— Microsoft Office 2007 Professional Plus: Microsoft Open License 46431107 ot 22.01.2010;

— Quantum GIS (cBo6oaHO pacnpoctpansemoe [10);



— Python (cBoGoHO pacnpocTtpansemoe [10);

— R (cB0OoaHO pacmpoctpansemoe [10),

— Rstudio (cBob6oaHO pacnpocTtpansemoe [10);

— SMath Studio (cBo6oanO pacmpoctpansemoe 110);

— GNU Octave (cBob6oano pacnpoctpansiemoe I10); Scilab (cBoboaHo pacnipoctpansemoe I10).

7.3. IlomMeeHus1 1J1s1 XpaHeHUsI U MPOPUIAKTHIECKOT0 00CTY;KMBAHUS 000PY/10BAHMS:
[{eHTp HOBBIX HHPOPMAITMOHHBIX TEXHOJIOTHIA U CPEACTB OOYUCHHUS:
OcCHaIEeHHOCTh: CTOJ — 5 IIT., CTYJ — 2 MIT., KPeClIo — 2 IIT., mKad — 2 MmIT., MepCOHATBHBIA KOMITBIOTEP —
2 wit. (nocty K cetu «MHTepHeT»), MOHUTOp — 2 iT., MDY — 1 mT., TecTep KOMIbIOTEpHOH ceTn — 1
1IT., OAJUIOH CO CXKAThIM T'a30M — 1 1IT., mrypynoBepT — 1 mrT.
[lepeveHp TUIIEH3MOHHOTO MTPOrPAMMHOTO 00ECTICUeHUS:
— Microsoft Windows 7 Professional (JIuuensuonnoe cormamenue Microsoft Open License
60799400 ot 20.08.2012)
— Microsoft Office 2007 Professional Plus (JTuriensuonsnoe cormamenne Microsoft Open License
46431107 ot 22.01.2010)
— AwntuBupycHoe mporpammHoe oOecnedenue Kaspersky Endpoint Security ([orosop
Ne J1810(223)-12/17 ot 11.12.17)

7.4. JInueH3MOHHOE MPOrpaMMHOe olecreueHne

1. Microsoft Windows 7 Professional (Microsoft Open License 60799400 ot 20.08.2012, Mi-
crosoft Open License 48358058 ot 11.04.2011, Microsoft Open License 49487710 ot 20.12.2011, Mi-
crosoft Open License 49379550 ot 29.11.2011, 'K Ne 1464-12/10 ot 15.12.10 «Ha nocraBky
KoMIeroTepHoro obopynoBanus, ['K Ne 959-09/10 ot 22.09.10 «Ha nmoctaBky KOMIBIOTEPHON TEXHUKI,
I'K Ne 447-06/11 ot 06.06.11 «Ha nocraBky obopynoBanus», 'K Ne 984-12/11 ot 14.12.11 «Ha
noctaBky obopynoBanms», 'K Ne 671-08/12 ot 20.08.2012 «Ha mocraBky npoaykiun», Jloropop Ne
1105-12/11 ot 28.12.2011 «Ha noctaBky KoMIbloTepHOTO 000pya0Banus», JJoroBop Ne 1106-12/11 ot
28.12.2011 «Ha moctaBKy KOMIBIOTEPHOTO 000PYIOBAHUS.

2. Microsoft Office 2007 Standard (Microsoft Open License 42620959 ot 20.08.2007.
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