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1. Iean ocBOCHUS TUCUUIJIMHBI (MOXYJIS)



Jucuumnunna «JIuHelinas anreOpa v Teopusi MaTpUI WIPACT BaXKHYIO POJib B 00pa30BaHUU
WH)KEHEpa, TaK KaK JIEKUT B OCHOBE MHOTMX HMH)XEHEPHBIX NHCHMIUIMH. LlemsiMu ocBoeHuns
JTUCLUTUIAHBL (MOJYJIS) SBJISIOTCS: BBIPAOOTKA NMPAKTHUECKUX HABBIKOB U YMEHHMH MO JTUHEHHOM
anrebpe  HEOOXOIMMBIX JJIsi HM3yUEHHUs TMOCIeAYIOUIMX MaTeMaTHUYeCKUX U CHeIHabHBIX
JUCLUIIINH, PEIIEHUE WHXEHEPHBIX U IMPUKIAJHBIX 3a7a4, MATEMATUYECKOI0 MOJIECIUPOBAHMUS.

3agaun TUCITATIIINHEL:

- (QopMupOoBaHHE TEOPETHUECKUX 3HAHMN MO JMHEWHOW anredpe (OCHOBHBIE IMOHATHS,
orpeziesieHue, TEOPEMbI M (paKThl) HEOOXOIUMBIE ISl U3YyUEHUS TOCTIEAYIOUIMX MaTeMaTHYEeCKUX
U CHELHAIBHBIX NUCLMIUIMH, PELICHUE WHKEHEPHBIX U MPUKIAJHBIX 3aa4, MaTeMaTU4YECKOIo
MOJEJIMPOBAHUS U UCCIEA0BAaHUS MHKEHEPHBIX MPOLECCOB U SIBJICHUM.

- YMEHHe U3y4yaTh U aHAJIU3UPOBATh HEOOXOIMMYIO MH(OPMAIUIO, TEXHUUYECKUE TaHHBIE,
MOKa3zaTean M pe3yJbTaTbl paboOThl MO COBEPUICHCTBOBAHMIO TEXHOJIOTMYECKUX IPOIIECCOB
JKCIUTyaTalUH.

2. MecTo IMCHUIUIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl
CormacHo ydebHOMy IiaHy mo HampasieHuro mnoarotoBku 09.03.01 HMuadopmaruka u
BBIUMCIINTENIbHAS TEXHUKA JUCUUIUIMHA «VHTerpaibHble U nuddepeHnanbHble ypaBHeHUsD» "
ABJISIETCS AUCUUIUIMHON 6a30Boi yactu broka 1. ucuumiunsl (Mogysn) (51.0.41)

Marepuan IUCUUIUIMHBI TECHO B3aMMOCBA3aH C TaKMMM JUCLUUIUIMHAMU, Kak: «Pu3nkay,
«Mudopmarukay, «llpuknannas wmarematuka», «Marematndyeckass JIOTUKa U Teopus
anroputMoB». CIy)KUT OCHOBOM MJIi M3y4eHUs TaKuX JUCUUIUIMH, Kak «[lpuxnannas
MEXaHHUKay.

3. Ilmanupyemble pe3ybTaThl 00y4eHUS 10 AUCHUIIINHE, COOTHECEHHbIE
¢ IVIAHUPYEMbIMHU Pe3yJIbTATAMH OCBOCHHUS 00pa30BaTeIbLHOM
NporpamMmMbl
OcBoeHue TUCUUIUIMHBI (MOYJIs) HApaBJIeHO HAa (POPMHUPOBAHUE CIEYIOINX KOMIIETEHIIHM:
OIIK-1 CnocobeH NpHUMEHSATh €CTECTBEHHOHAY4YHbIE€ M OOILEHMHKEHEPHBbIE 3HAaHUS, METOIbI
MaTeMaTHYeCKOr0 aHajdu3a W MOJEIMPOBAHUS, TEOPETUYECKOIO U SKCIEPUMEHTAIBHOIO
HCCIIEJOBAaHMS B TPO(ECCHOHANBHON IEATEIbHOCTH;

COOTBETCTBHE 3TAIIOB (YPOBHEI) OCBOEHUS KOMIIETEHIIUA
IINTAHUPYEMBIM PE3YJIBTATAM OBYYEHMUSA U KPUTEPUAM UX

OINEHNUBAHMUSA

Kon u | Kog 51 Kputepuu oriecHUBaHHSI PE3YJITATOB O0YUCHUS
HaUMEHOBAH | HAUMEHOBAaHME
ue UHJUKATOpA HU3KHAN TIOPOTOBBIH | Ga30BBIiA IIPOJIBUHYTHII
obmenpodec | AOCTHNKEHUS (momoporoBbIi
CHOHAJIBHOW | 00menpodeccuo | , KOMIIETEHITHS
KOMIIETCHIIM | HaJIbHBIX HE
u KOMITETCHIIUH chopMUpOBaH

a)
OIIK-1. NJ-1omk-1 — | He snaet | Cimabo Xoportro OTanyHo  3HAET
Crniocoben 3Ha€T  OCHOBBI | OCHOBBI 3HaeT 3HaeT OCHOBBI  BBICIIEN
MIPUMEHSITh BbICIIIEN BbICILIEH OCHOBBI OCHOBBI MaTeMaTHKH,
€CTECTBEHHO | MaTEMaTHKH, MaTEMaTHKH, | BbICIIEH BBICILIEH bu3uky,
Hay4yHble U | QU3UKH, ¢buzukw, MaTeMaTH | MaTeMaTH | SKOJIOTHH,
oOIIenHXkeHe | IKOJIOTHH, 9KOJIOTHH, KH, KH, MH)XCHEPHOU
PHBIE 3HAHUS, | UHKEHEPHOU WHXEHEpHOU | pu3uKH, buzuku, rpadukw,
METO/IBI rpauku, rpaguku, 9KOJIOTUH, | SKOJIOTHUH, | MHPOPMATUKU H

2




Marematuuec | ”HGopMaTuku U | ”HPOPMATUK | MHIKCHEPH | MHXKEHEPH | IPOrpaMMHUPOBAH
KOTO aHajau3a | MporpaMMHUpoBa | U u | okt ot us
u HUs nporpaMMup | rpaguky, | TpadukH,
MOJICTUPOBAH OBaHUS nHbopmar | uHpopmar
s, UKH U | UKH u
TEOPETUUECK MpOrpaMM | MpOrpaMm
oro u WPOBaHUs | UPOBAHHUS
skcnepuMeHT | M-2omk.1 — | He ymeet | Crnabo Xoporo B coBepuieHcTBe
aJIbHOTO yMEeT pemaTh | pelarhb yMeeT yMeeT yMmeeT peuathb
HCCIE0BAaHU | CTaHAApTHHIE CTaHJapTHBIC | peraTh peuiarb CTaHIapTHbHIE
o B | mpodeccruoHansp | mpodeccuoHa | CTaHIAPTH | CTaHJAPTH | TpodecCuOoHAIbH
npo(hecCUOHa | Hple 3aJaud  C | JIbHBIC ble ble ple  3aJaud  C
JBHOMN MIPUMEHEHHEM 3a/1auu ¢ | mpodeccu | mpodeccu | MpUMEHEHUEM
JEATEIbHOCT | €CTECTBEHHOHAY | IPUMEHEHUE | OHAJbHBIC | OHAJBHBIE | €CTECTBEHHOHAYY
u YHBIX u| M 3a/layd ¢ | 33J1a4d  C | HBIX u
0OIIEeMH)KEHEPH | €CTECTBEHHO | MPUMEHEH | MPUMEHEH | OOUIEHH)KEHEPHBI
BIX 3HaHUMW, | HAYYHBIX U | UEM HEM X 3HAHUI,
METOJI0B 0OIIIeHKEHE | eCTECTBEH | €CTECTBEH | METOJIOB
MaTeMaTH4eCKO | PHBIX HOHAyYHBbl | HOHAYYHBI | MAaTEMATUYECKOTO
ro aHainu3a WU | 3HAHW, X u| X U | aHAJIN3a u
MO/JIEIMPOBAHUS | METOOB OOIICHHK | OOIICHHXK | MOJICIHPOBAHUS.
MaTreMaTHh4yec | GHepHBIX | €HEPHBIX
KOr0 aHajau3a | 3HaHUM, 3HAHUI,
u METOJI0B METOJIOB
MOJICTUPOBAH | MaTeMaTH | MaTeMaTH
usl. YEeCKOT0 YECKOT0
aHallM3a W | aHAJIW3a |
MOJIETIUPO | MOJAETUPO
BaHUSI. BaHUSI.
N-30mk.1 — | He Bmageer | Cimabo Xoporio B coBepuieHcTBe
BJIJICET MeToJaMu BJIAJICET BIIAJICET BIIAJICET
MeTOo/laMu TEOPETUYECK | METOJaMU | METOJAAMU | METOAAMHU
TEOPETUYECKOTrO | OTO U | TEOpPETHUUE | TEOPETUUE | TEOPETUUECKOTO U
u SKCHEPUMEHT | CKOTO M | CKOTO M | 9KCIIEpUMEHTAJIbH
SKCIEPUMEHTANl | aJIbHOTO JKCIIEPUM | SKCHEPUM | OTO
BHOTO HCCIIeIOBAHU | €HTAIBHOT | €HTAJIBHOT | UCCIIE0BaHUS
Hccle0BaHus s OOBEKTOB | O 0 00BEKTOB
00BEKTOB npodeccroHa | uccieoBa | uccienona | mpodeccuoHanbH
npodeccuoHanp | IbHOU HUA HUA Ol JIEATEIbHOCTH.
HOM NEATEIBHOCT | OOBEKTOB | OOBEKTOB
NESTENIbHOCTH. | H. npodeccu | mpodeccu
OHAJILHOM | OHAJILHOU
NEATENbHO | JeSITEIbHO
CTH. CTH.

B pesynbrare ocBOGHUS AUCHUIUIMHBI (MOYJIS1) O0YYaIOIIHICS TOMKEH:

3HaTh: - OCHOBHBIE MOHATHUS U METOABl MaTEMAaTUYECKOTO aHAIIM3a, TMHEHHON anreOpsl
U aHAJUTUYECKOW TEeOMETpPUH, MAMCKPETHONM MaTeMaTUKd, TeopuHu AuQQepeHrnanIbHbIX
yYpaBHEHUH, TEOpUU BEPOSTHOCTU M TEOPUHM MATEMATUYECKOW CTATUCTHKH, CTATUCTUYECKUX
METOJIOB 00pabOTKU SKCIIEPUMEHTAIbHBIX JTAHHBIX, JJIEMEHTOB TEOPHH (YHKIHI KOMILJICKCHOU
NepEeMEHHOM;- OCHOBBI MPUOIMKEHHBIX BBIYUCICHHUNA, WHTETPATBHOTO U TU(EpEeHIINaTHLHOTO



HCYUCIICHUS, TADMOHUYECKOTO aHAJIN3a, TEOPUU BEPOSITHOCTEH U MAaTEMaTUYECKOU CTATUCTUKH,
OCHOB NPOTPaMMHPOBAHHS.
YMeTh: - aHAIM3UPOBATh MATEMATUYECKUE 3aBUCHUMOCTH, BBIYHMCIATH OMIIMPUYECKHUE OLICHKU
IapaMeTpOB PaCIpEENICHN CIIy4ailHbIX BETNYUH, IPOU3BOIHBIE, HHTETPAJIBI.
-OpraHU30BbIBATh U BECTH HAYYHO-UCCIEA0BATEIbCKYIO U IIPAKTUYECKYIO NEATEIBHOCTD. -
HCII0JIB30BAaTh MaTEMaTUYECKU anmnapart Juist 00paOOTKM ¥ aHAINM3a SKCIEPUMEHTAIbHBIX
JAHHBIX.
Bnaners:- MeTogaMu MOCTPOEHUS MaTEMaTHYECKUX MOJENEH THIOBBIX MNPOo(hecCHOHATBHBIX
3a/1ad4;

- HaBblKaMM O0OpaOOTKM SKCHEPUMEHTAJbHBIX JAHHBIX M OQOPMIICHMS pPE3YJIbTATOB
U3MEPECHU;

- CIIOCOOHOCTBIO K CcaMOOpraHn3alu u CaMOO6pa3OBaHI/IIO.

3.1. MaTpuna cooTHeceHHUsI TeM/pa3aesi0B yUeOHOM TN CIMILIMHBI (MOLYJIA)
U popMUpPYyeMBbIX B HUX 001EKYJIbTYPHBIX KOMIETEHIIM A

Temuwi, pazoenvt OIIK-1 Obuee Konuuecmeo
oucyunaunsl KOMnemeHyui

Pazoen 1.Matpunia. CUCTEMBI JIMHEHHBIX
YpaBHEHUH.
Tema 1. «Marpuna.Onepanum HaJ MATPULAMHU. | 1
Onpeneanrtenb.»
Tema 2. «Munop.O0paTHas MaTPUIIA» 4 1
Tema 3. «CucMembl JIMHeHBIX YpaBHeuii. Panr 4 1
maTpuubl. IIpaBuio Kpamepay
Tema 4. «Metoa I'aycca. Meroa ’Kopaana 4 1
—T"aycca»

Paspnen 2. JIuneiiHOe NPOCTPAHCTBO U
NMOANPOCTPaHCTBA. EBKJINIOBBI NPOCTPAHCTBA.

Tema 1. «OnpenesieHue JUHEHHOTO q 1
npocTpancTBa EBKJINI0BO MPOCTPAHCTBO.)

Pa3nea 3.BekTophl.

Tema 1. «OcHOBHBbIe OHSITHSA. JlelicTBHSI HAJ q 1
BEKTOPAMM.»
Tema 2. «CkajisipHoe, BeKTOPHOE U CMeLIeHHOe 4 1

NPOU3Be/IeHNE BEKTOPOBY

Pa3nen 4.I1psimast Ha nuiockoctH. [lpsimas u
IJIOCKOCTh B IIPOCTPAHCTBeE.

Tema 1 «IlpsiMasi HA JIOCKOCTH.) 4 1
Tema 2 «IIpamMast 1 VIOCKOCTH B 4 1
NMPOCTPAHCTBE.»

Tema 3 «KpuBble BTOPOro nopsiaika 4 1
Tema 4. «KpuBble B IPOCTPAHCTBE» 1
Paznen 5. «J1eMeHThI aHAJIMTUYECKOI

reoMeTPHHU B TPEXMEPHOM MPOCTPAHCTBE)

Tema 1 «Dmnmuncoun, napadosouns, 1

TUIIEPOOJIONI. »




4. CTpyKTYypa ¥ coepkaHue TUCHUILTHHBI (MOIYJIs)

OO01mast TpyJ0€MKOCTh JUCHUIUINHBI COCTaBmseT 3 3a4. equH.108 ak. waca.

4.1. O0bemM JUCHUNIMHBI U BU/IbI Y4eOHOH padoThI

KonnuecTBo akaj. 4acoB
10 O4YHOH popme 1o 3a04HOU (hopme 00yUeHUs
oOyJeHus
Bun 3anstuii
BCero IcemecTp
BCETrO 1 xypc
OO6m1ast TpyJ0EMKOCTh AUCIIUTUTMHBI 108 108 108 108
AynauTopHble 3aHITHS, B T.4. 64 64 32 32
Konrakthas pabora oOyuaromuxcs ¢ | 64 64 32 32
penoaaBaTeneM
JICKIIUHU 32 32 12 12
IIpakTHueckre 3aHsATHS 32 32 20 20
CamocrosiTenbHas paboTa, B T.4. 44 44 72 72
npopaboTka yueOHOro MaTepuaia
IO TUCITUTUTAHE (KOHCIIEKTOB 10 10 20 20
JeKIUH, y4eOHUKOB, MAaTepHAIOB
CETEBBIX PECYPCOB
MOJITOTOBKA K MPAKTUYECKHM 10 10 20 20
3aHSTHUSIM, KOJUIOKBUYMa
BBITIOJHCHNE WHIWBUIYaTbHBIX 10 10 20 20
3a/laHui
MOJNTOTOBKA K  CAade  MOMIYJS
(BBITIOSTHEHNWE TPEHUPOBOYHBIX 14 14 12 12
TECTOB)
KonTtpoas 4
Bug uroroBoro KOHTpOJIst 4 320 X 320 K
4.2. Jlekuuu
OObeM B akaj. yacax
., | ouHas 3a04Has dopmupyembie
Ne | Pa3zpen nucuuninHbl (MOAYJs), TEMBbI JEKIUI
dopma dopma KOMIIETEHIIH
o0ydeHHsl | OOydeHUs
1 | Pazneanl.MaTpuna.Onpenenureib. 8 4 OIIK-1
1.1Buast marpun. TpancnmonupoBaHue
MATPHUIbI. PaBencTBO MaTpHIl.
AnreOpanyeckue onepauuu HaJ
MaTpUIIAMU.
1.2. Onpeneanrenun 2-ro ) 3-ro
nopsiAKOB(oNpe/ie/ieHNe U UX CBOICTBA)
1.3. KBaaparnas MaTpula ) | ee
onpeeuTeNb.

1.4. Munop. O6paTHass MaTpuua.

1.5. Panr matpunsl.

1.6 Cucrembl TMHEMHBIX YpaBHEHUH.

1.7 IpaBuno Kpamepa. Meton 'aycca.Merton
Koppana-T'aycca.




Paznen2. JluHeliHOe
MOANPOCTPAHCTBA.
NMPOCTPAHCTBA.

2.1. Onpenesienne JUHEHHOTr 0
npocTpancTea EBKJINI0BO MPOCTPAHCTBO.

NPOCTPAHCTBO H
EBKannoBbl

OIIK-1

Paznen3. BexkTopsl.

3.1. Bektopsl Ha IUIOCKOCTH.
orepanuy HaJl BEKTOPaMHU.
3.2.KonnuHeapHble U KOMIUIAHAPHBIE BEKTOPHI.
3.3.CxayisipHOE TMPOU3BEJCHUE JIBYX BEKTOPOB
(ompezneneHre) U €ro  BBIPAXEHUE B
KOOPJMHATHOU dbopwme. Yron MEXTY
BEKTOPAMH.

3.4. BekTopHOE NTPOU3BEJAECHNUE BEKTOPOB.

3.5. CmenieHHOe MPOU3BEICHHE BEKTOPOB.

JInnenyrie

OIIK-1

Paznen 4.IlIpsimast Ha miiockocTu. [lpsimas u
IUIOCKOCTH B MPOCTPAHCTBE.

4.1. IlpssmMasi HA MJIOCKOCTH

4.2. llpsiMmas ¥ IJIOCKOCTH B MPOCTPAHCTBE
4.3. KpuBble BTOPOro nopsiika

OIIK-1

Paznens. 9J1eMEeHTDI aAHAJIUTHYECKOM
reoMeTpHU B TPEXMEPHOM MPOCTPAHCTBE.
5.1 Dmmncoun, napadoaoua, THIepOOIou .

OIIK-1

uToro

32

12

4.3. IlpakTHyecKHe 3aHATHS

HaunmenoBaunue 3ausaTus

O0bpeM B akaj. yacax

O4YHasa

dbopma
00y4YeHHS

3a04YHasin

dbopma
00y4YeHHS

®opMupyemsie
KOMITETEHIINU

Pa3zpen 1.

Auaredpanvyeckue
MATPHIAMH.

onepanuu

HAJ

2

2

OIIK-1

Omnpeneanrtenu 2-ro U
nopsiikoB(onpeaejeHue 4 UX CBOIiCTBA)

3-ro

2

OIIK-1

Munop. O0paTHas maTpuua. Paur maTpuusl.

OIIK-1

Cucrempl JIMHEHHBIX ypaBHEHHUH.

T"aycca.

IIpaBuio
Kpamepa. Meron T@'aycca.Meron Xopnana-

Pazpea 2.

Onpenenenue JHHEHHOTO
EBKJIHI0BO IPOCTPAHCTBO.

NPOCTPAHCTBA

OIIK-1

Pa3znea 3.

JInHeliHbIe Oorncpanuu Haa BCKTOPaAMH.

OIIK-2

CxkansipHOE MTPOM3BEICHUE JBYX BEKTOPOB

BekTopHoe npou3BeieHue BEKTOPOB.

— |\O |00 [J |

CMenieHHOe TPOU3BEJICHHE BEKTOPOB.

NSRRI SN OR| )

Pazpgea 4.




11 Ilpsimasi HA MJIOCKOCTH. 2 2 OIIK-1
12 IIpsimasi ¥ JIOCKOCTH B IPOCTPAHCTBE 4 OIIK-1
13 Kpusble BTOPOro nopsiaka 4 OIIK-1
Pa3pea 5. OIIK-1
14 Dnuncon i, mapadboaou 1, TUHIEPOOIOnT. 2
HTOI0 32 20

4.4. JIabopaTopHble PadoOThl He IPELyCMOTPEHbI

4.5. CamocrosiTesqibHast padoTa 00y4arouuxcs

Paznen nuctumnuae! (Tema)

Bun camocrosiTenbHO# paboTh

O0BEM aKag.yacoB

3a04YHas
ouHas popma
dbopma
oOyueHus
00yUCHMS
Paznenl
PaboTa ¢ KOHCIIEKTOM JIEKIIUH. 4 6
[ToaroTroBKa K MPakTUYECKUM ) 4
Tuneiinoe 3aHATUAM.
HpOCTpaHCTBo,Bagl,IC_ BBIIIOJTHCHNE WHIANBHUAYAJIbHBIX ) 4
3aJaHuid
[ToaroroBka K ciaue MOayIst 4 4
Pazngen3
Pabora ¢ KOHCIIEKTOM JIEKIIHH. 4 6
[ToAroToBKa K MPaKTUICCKUM
o 2 4
DJIEMEHTHI aHAJIUTUYECKOM | SAHATHAM.
reomerpunt B TPEXMCPHOM | ppinonnenye MHAMBUIYATbHBIX
MIPOCTPAHCTBE. 3aIaHHi 2 4
Iloaroroska K caaue MOAyJIst 4 4
Paznend
Pabora ¢ KOHCIIEKTOM JIEKIIUH. 2 6
IToaroroBka K MpakTUYECKUM 5 g
3aHSITHSM.
CMelreHHOE MPOU3BEICHUE
BEKTOPOB BBITIOJTHEHUE UHIUBUAYATbHBIX ) 10
3aJaHui
[ToaroroBka k caaue MOIyJist 4 6
Paznen5
JIeMeHTbI anasuTHyeckoii | Padbora ¢ KOHCIIEKTOM JIEKIHH. 2 6
reomerpun B TpexmepnoMm | IloAroroBka k mpakTH4eCKUM ) g
NMPOCTPAHCTBE. 3aHSATHUSAM.




BBITIOJIHEHUE UH/IUBUIYaJIbHBIX ) 10
3aJaHud
[ToaroroBka Kk caaye MOIYJIs 4 7
Utoro 44 72

4.6. BoinnoJiHeHUEe KOHTPOJIbHOM PadoThl 00y4AIOIIMMHUCS 32049HOM
(popmbl

B mnpornecce uzyuenuss aucuuiiauHbl «JIuHelHas au Teopuss MaTpui» oOydaromuecs
3209HON (HOpMBI OOYYEHHS JTOJDKHBI BBIOJIHUTH KOHTPOJIBHYIO padoTy. llenbio BBITOJHEHUS
KOHTPOJIbHOM paboOThl SBJSIETCS OBJAJEHHE OCHOBHBIMH MATEMAaTHUYECKUMU TOHSATHUSMH,
npueMaMu U Metojamu. PaGoTta cocTOMT M3 3aaHul, MPEICTABICHHBIX B COOTBETCTBYIOIIEM
nocobun. PemeHne kaxaoro 3agaHus AOHKHO COMPOBOKIATHCS MOAPOOHBIMH MOSICHEHUSMHU.
Heo6xoaumo 3ammchiBaTh UCHOJIb3yeMble (opMyibl. B KoOHIlE paOOThl 3alMUCHIBACTCS CIUCOK
UCIIONIB3YEMOM JTUTEPaTYPHI.

[IpuctynaTh K BBIMOJHEHUIO KOHTPOJIBHOM pabOThI HEOOXOAMMO TIOCIE H3YyUCHHS
MaTepuana MO JIUTEPaTypPHBIM HCTOYHUKAM, YOEIWBIINCh MyTeM OTBETOB HA BOIMPOCHI s
CaMONPOBEPKH, YTO MaTepUall TEMbI YCBOEH.

BoinmonHeHue KOHTPOJBHOTO 3aJaHUSl CIIOCOOCTBYET 3aKpEIUICHHIO 3HAHWM MpH
CaMOCTOSITEIBHOM M3Y4Y€HHUH Kypca.

CopepxaHrie KOHTPOJIbHOH paboThl. CTpyKTypa pabOThl BKIIOYAET B ce0sl CIEAYIOLIUE
OCHOBHBI€ 3JIEMEHTHI B MOPSIKE UX PACIIOTIOKEHHUS

- TUTYJIbHBIH JTUCT;

- KOHmMpOnbHAs paboma ;

-CIIHCOK UCIOJIb3YEMOM TUTepaTypHlI;

TuTynbHBIA JIUCT JOJHKEH COJACpPKaTh CBEJACHUS O O0Opa30BaTEIbHOM YUYPEKICHHUH,
UHCTUTYTE U Kaeapsl, I/ie BBHIIOJHEHA KOHTPOJIbHAsA paboTa u mHpopMalus o oOydarouemcs
BBITIOJIHUBIIIETO KOHTPOJIbHOE 3a7aHue. Ha TUTYIbHOM JIMCTE BBITYCKHUK CTABUT CBOIO MOITUCH.

TekcT KOHTPONBbHON pabOThl MOKHO OTHECTH K TEKCTOBBIM JOKyMeHTaM. COrJIacHO
I'OCT 2.105-95 "ECK/. Ob6mue tpeboBanus k TekctoBbiM gokymMeHTam" u 'OCT 2.106-96
"ECKJI. TexkcroBble TOKYMEHTHI" TEKCTOBBIE TOKYMEHTBHI MOJPA3ACISIIOTCS Ha JOKYMEHTBHI,
coJiepaliie B OCHOBHOM CILJIOIIHON TEKCT (TEXHUYECKUE OMHCAHUS, PACUEThI, MOSICHUTEIIbHbBIC
3alUCKHA, MHCTPYKIIMM M T.I.), U TEKCT, pa3OuThIi Ha rpadsl (cneruduKaiuy, BEIOMOCTH,
TaOJIUIIBI U T.I1.).

Ecnu xoHTponbHas paboTa BBIMOIHIETCS HA KOMITBIOTEpPE, TO TEKCT M3JaraioT Ha OJHOMN
cTopone iucta opmara A4 ¢ ocTaBlieHHEM TIOJEH ¢ JeBoi cTopoHbl 30 MM, ¢ mpaBoi 15 MM,
cBepxy u cHuzy o 20 mMm. Eciu BbIMONHSAETCS OT PYKH, TO JOIYyCKaeTcsl HamucaHue padoThl B
OOBIYHOM TETPaaN UMEIOIIYIO pa30UBKY — KJIETOUKA.

AO3ar1pl B TEKCTE HAUMHAIOT OTCTYIIOM, paBHBIM 15-17 Mm.

[Tpu oopmieHnn KOHTPOJILHOW pabOT ¢ MPUMEHEHHUEM KOMITBIOTEPHOIN TEXHUKU HAaOOP
TEKCTa MOYKHO ocymiecTBIATh mpudtom "Times New Roman" pasmepom 14 ¢ untepsaiom 1,5.

Onevarky, ONMUCKM W TpaduyecKue HETOYHOCTH, OOHAPYKCHHBIE B MPOIECCE
BBIMIOJTHEHUSI Pa0OThI, JAOMYCKAETCSl MCHPABIATH 3aKpalllMBaHUEM TEKCTOBBIM KOPPEKTOPOM U
HaHECEHHEM Ha TOM K€ MECTE UCIPABICHHOTO TeKCTa (rpaduKn).

[ToBpexaeHust TUCTOB, TOMAPKU U CIIEAbl HE MOTHOCTHIO y/IAJCHHOTO MPEXKHET0 TEKCTa
(pucyHka) He JOIyCKaeTcsl.

Hymeparus ctpanull 10mkHa ObITh CKBO3HOM: MEPBOM CTpaHUIIEH SBIISCTCS TUTYJIHHBINA
JIMCT, BTOPOU — pelIeHue 3a1anuii. HoMep cTpanuibl MpoCTaBIsAOT B IpaBOM BepxHeEM yriy. Ha
cTpanulie 1 (TUTYJIbHBIN JIUCT) HOMEDP HE CTaBST.




4.7.Conep:kanue pa3aejioB JUCUUIIINMHBI
Pazgen 1. Marpuna. Onpenenureb.

Ilonsitne marpunbl. Bunael marpun. PaBeHcTBOo Matpum. JlelcTBHS ¢ MaTpULAMHU.
TpancnonupoBanue marpul. Ksagpataele Marpuupl. OnpenenuTeny KBaJpaTHBIX MaTpUIl
BTOPOT'0, TPETBEr0 U N-TO MOPAAKOB. AnreOpandeckoe nomnonHeHne. CBOWCTBA ONpeaeTUTENCH.
Teopema Jlanmaca. OOpaTHasi MaTpulla ¥ aJITOPUTM €€ BbIYMCICHHs. [loHATHS MHHOpa n_ TO
nopsiika MaTpuipl. Panr Matpuiisl. BelunciieHne panra MaTpullbl ¢ IOMOIIBIO 9 351€eMEHTapHBIX
npeoOpa3oBanuii. JIuHelHass KOMOWHAIMA, JIMHEWHAs 3aBHCHUMOCTh M HE3aBHCHUMOCTH CTPOK
(cronbuoB) marpunbl. Teopema o panre marpurbl CucTtemMa m JIMHEHHBIX YpaBHEHUH C n
nepeMeHHbIMU  (0Ommii Bua). Matpuma cucrembl. MaTtpudHas (opma 3amucu CHCTEMBI
nuHEeNHbIX ypaBHeHH. CoOBMeCTHbIE M HECOBMeCTHble cucteMmbl. Teopema Kpamapa o
pa3pemIMMOCTH CUCTEMBI N JIMHEHHBIX YPABHEHHI C N IEPEMEHHBIMU. PellleHne Takoi CUCTEMBI:
a) mo ¢opmynam Kpamapa; 6) meromom oOpaTHOH MaTpuilsl; B) MeTtogoM [aycca. I[lonstue o
Mmeroge Kopaana—I'aycca. Teopema Kponekepa—Kanesne.

Pazgnen 2. JluHeiliHOe NPOCTPAHCTBO M  MNOANPOCTPaHCTBA. EBKJIMI0BBI
NPOCTPAHCTBA.

Omnpenenenue JJMHEHHOr0 NpocTpancTBa EBKJINI0BO MPOCTPAHCTBO.

Pa3znea 3. BekTopsbl.

BekTopsl Ha IJIOCKOCTH M B MPOCTPAHCTBE (FE€OMETPUUYECKHE BEKTOpHI). JIMHENHbIE
onepauuu HajJ Bekropamu. KosmmHeapHble M KOMIUIAHApHBIE BEKTOPbL. KoopauHaTel M AinHa
BekTopa. CKalsipHOE NPOU3BEIACHUE JBYX BEKTOPOB (OIMpEACNICHHE) U €ro BBIPAKEHUE B
KOOpJIMHATHOW (popMme. YTosl MEeXITy BEKTOpaMH. N MEpPHBIN BeKTOp. JInHelHas KoMOWHAIA,
JVHEWHAs 3aBUCUMOCTh M HE3aBUCUMOCTh BEKTOPOB. BekTopHOE (JIMHEWHOE) MPOCTPAHCTBO, €T
pasmepHocTh U O6asuc. PazmoxxeHue BekTopa mo 6asucy. Ilepexon k HoBomy Oasucy. CkansapHoe
IIPOU3BEICHNE BEKTOPOB B N-MEPHOM IIPOCTpaHCTBE. EBKINA0BO POCTPAHCTBO.

Paznen 4. Ilpamas Ha miiockoctu. [IpsiMasi 1 JIOCKOCTH B IPOCTPAHCTBE.

YpaBHeHUE JTUHUM HA IUIOCKOCTH. YPaBHEHHUE MPSAMON C YTIIOBBIM KOA(PPHUIMEHTOM U
HavyaJibHOU opauHaTtoi. OOIIee ypaBHEHHE MPAMOU U ero uccienoBanue. [loctpoenue npsmon
[0 €€ YpPaBHEHMIO. YpaBHEHHUE NPSIMOM, MPOXOJAIIEH: a) uepe3 AaHHYI0 TOYKY B JAHHOM
HanpasyieHuu; 0) depe3 ABe JaHHbIe TOYKU. KOOpAMHATHI TOUKH MEpECeueHus: ABYX MPSMBIX.
VYcnoBue napayuiebHOCTH U NEPHEHIUKYJSIPHOCTH IpsMbIX. KpuBble BTOpOro mnopsaka, MX
oOuiee ypaBHeHHe. HopmanbHOe ypaBHEHHE OKpY>KHOCTU. KaHOHMYECKHe ypaBHEHHsI 3JUIMIICA,
runepOosibl, mapaboibl. YpaBHEHHE IUIOCKOCTH B TPOCTPAHCTBE M €r0 YacTHBIE CIy4aw.
VcnoBue mnapauiebHOCTH W MEPHEHAMKYISIPHOCTH IIOCKOCTEH. YpaBHEHHE MPSMOW Kak
nepeceyeHre JByX IUIockocTel. KaHOHMUYECKHe ypaBHEHHs INpPSAMOM B IPOCTPAHCTBE. YTJIb
MEX1y TUIOCKOCTSIMH, IPSIMBIMU, TIPSIMOH U IJIOCKOCTBIO.

CucteMbl TUHEWHBIX U (hepeHInaTBbHBIX YPaBHEHHH ¢ TOCTOSHHBIMU KO3 (QUIIECHTAMH.
[Ipocreiinme nmpruemMsl peneHus] CUCTEM JIMHEWHBIX AU depeHIInaTbHbIX YPAaBHEHHIH.

Pa3zen 5. DiieMeHTHI aHATUTHYECKOH reOMeTPUH B TPEXMEPHOM IIPOCTPAHCTBE.

Dnnunconi, mapadboaou1, THIepOOIOnI.

5.00pa3oBaTte/ibHbIE TEXHOJIOTHH
HpI/I HU3YUCHUM  JUCHUILUIMHBI  HCIOJIB3YCTCA HWHHOBAIIMOHHBIC 06paSOBaTeHBHBIe
TCXHOJIOTMHM Ha OCHOBC HHTCIrpalvHd KOMIICTCHTHOCTHOIO M JIMYHOCTHO-OPHCHTUPOBAHHOI'O
nmoaxoaoB C€ JBJIEMCHTAMHU TpaAUIIMOHHOIO JICKLII/IOHHO-JIaGOpaTOPHOFO u 06yquH51 C
HUCITIOJIB30BAHUEM HHTCPAKTHBHBIX (bOpM IMPOBCACHUA SaHHTHﬁ, HCCJ'ICI[OB&TCJ'IBCKOﬁ
ACATCIIbHOCTHU U MyanHMGHHﬁHBIX y‘~IC6HBIX MaTCpuraioB



Bu yueOHOM paboThI

OO0pa3oBaTeabHBIC TEXHOJIOTHH

Jlekun

DNEKTPOHHBIE MaTEPUAIIBL, UCIIOJIb30BAHUE
MYJIbTUMEIUNHBIX CPEACTB, Pa31aTOYHBINA
MaTepua

[IpakTueckue 3aHATUA

OO6cyxeHne U aHaIu3 MPeII0KEHHBIX
BOIIPOCOB X ayIUTOPHBIX 3aHATHSAX,
MHAUBUAYAJIbHBIC JOKJIAAbl, TCCTUPOBAHUC

CamocrosTenspHas pa60Ta

33.I_HI/IT3 U nIpe3CHTalus pE3yJIbTaTOB
CaMOCTOATCIIbHOIO UCCIICAOBAHMA HA 3aHATHAX

6. OueHo4YHbIe CpeaCTBA AMCHUILIUHBI (MOAYJIs1)
6.1. ITaciopt ¢oHIa OLIEHOYHBIX CPEICTB MO0 JUCHUILINHE
«/InHeiiHas aaredpa u TeOpUs MAaTPHULD)

Ne KOHTpOHpyeMbie Kopx O1eHOYHOE CPEACTBO
KOHTPOJHUPYEM
i pazaensl (TeMbl) o HAaNMEHOBAHUE KOJI-
JUCLIUIUINHBI* BO
KOMIICTCHIIUN

1 | Tema 1. «MaTpuna. OIIK-1 TecroBble 3a1aHUs 8
Onepannu Hajg Bonpocs! 11 3auera 2
MaTpHIIAMM.

Onpeneanreb.»

1 | Tema2.«Munop.Oop OIIK-1 TectoBble 3a7aHUs 8
aTHasi MaTpULIA» Bonpock! g1 3aueta 2

1 | Tema 3. «Cucremsnl OIIK-1 TecToBBIE 3a1aHUS 8
JMHEHHbIX Bomnpocs! 14 3auera 2
ypaBHeHuii. Panr
matpuubl. [IpaBuiio
Kpamapa»

1 | Tema 4«Metox OIIK-1 TecToBbIe 3amaHUs 8
I'aycca. Meron Bormpocs! s 3auera 2
Kopaana —T"ayccay

2 | Tema 1«Onpenenenue OIIK-1 TecToBBIE 3aMaHNS 8
JIMHENHOTO Bomnpocs! 15 3auera 2
MPOCTPaHCTBA
EBximmioso
MIPOCTPAHCTBO.»

3 | Tema 1 «OcHOBHEIE OIIK-1 TecToBbIe 3amaHus 8
nouaTus. Jledcreus Bonpocs! pis 3auera 2
HAJ BEKTOPAMH.»

3 | Tema 2. CxauasipHoe, OIIK-1 TecToBBIE 3aMaHMS 8
BEKTOPHOE H Bomnpocsr qi1s 3aueta 2
CMeIIeHHOoe
npou3BeeHue
BEKTOPOB»

4 | Tema l«IIpsaimasi Ha OIIK-1 TecToBrIe 3agaHus 8
IJIOCKOCTH.» Bomnpocs! s 3adera 2

4 | Tema 2. «Ilpsimast u OIIK-1 TecToBrbIe 3amaHus 8
IJIOCKOCTD B Bompocsr q1s 3aueta 2
NMPOCTPAHCTBE.»
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Tewma 3. «Kpubie OIIK-1 TecToBbIe 3amaHus 8
BTOPOI0 MOPAIKA» Bomnpock! pis 3adera 2
Tema 4. «KpuBbie B OIIK-1 TecToBbIe 3amanus 8
MPOCTPAHCTBE) Bomnpock! pis 3adera 2
Tema 1. « DiuIICOUI, OIIK-1 TecToBrIe 3a7a0us 8
napaboJioun, Bormpocs! 1ist 3auera 2
TUIEepOO0ION I

el e

PN R

11

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

6.2. IlepeyeHb BONIPOCOB /ISl 3a4eTa
1 cemectp
Bextops!l 1 Mmatpuiibl. JInneiinsie oneparun Hag Humu. (OITK-1)
Onpenenurenu 2 u 3 nopsaka u ux ceoiicraa. (OIIK-1)
Munopsl u anrebpandeckue nononHenus. (OIIK-1)Onpenenutens n-ro mopsjaka.
CgoiictBa onpenenuteneit. (OIIK-1)
Pasnosxenue onpenenutens mno 3neMeHTam cTpoku (ctonbua). (OIIK-1)
Ob6parnas marpuna. (OIIK-1)
MatpuyHas 3anuCh CUCTEMBI JIMHEHHBIX ypaBHeHH U ee peutenue. (OIIK-1)
Pemenue cucrem MuHENWHBIX ypaBHeHUN MeToamu Kpamapa,
Pemienne cucrem nHMHENHBIX ypaBHeHMM Metogamu [aycca, Koppana-I'aycca.
(OIIK-1)
Jluneiinas He3aBUCUMOCTH BeKTOpoB. (OIIK-1)

. Panr marpuus!. Jluneitnoe npoctpanctso. (OIIK-1)
. Teopema Kponekepa-Kanemmu. (OIIK-1)
12.

HccnenoBanue COBMECTHBIX CUCTEM JIMHEMHBIX ypaBHEHUU. basucHble perieHus.
(OIIK-1)

. Ilpsamas nuHUsA Ha 1uiockocTH. I[IMockocTh M mpsiMast JUHHUS B HPOCTPAHCTBE..
(OIIK-1)

Anre6pa reomerpuueckux Bekropon(OIIK-1)

. basuc u adppunnbie koopaunathel. [Ipoexuns Bekropa Ha ocb. (OIIK-1)

JlekapToBa, moJsipHasi, cepuueckas U HUIMHApUYecKas cucteMbl koopauHat(OIIK-
1)

CkansipHOE, BEKTOPHOE,
BekTopos. (OIIK-1)
[TpeoOpa3oBaHue AE€KapTOBOM CHUCTEMBI KOOPIMHAT HA IUIOCKOCTH. MPAKTHUYECKOE
3ansarue (OIIK-1)

CkanspHoe, BEKTOPHOE, CMEIIAaHHOE U JJBOMHOE BEKTOPHOE MPON3BEICHUS BEKTOPOB.
(OIIK-1)

[IpuBenenue o01Iero ypaBHEHHSI KPUBBIX BTOPOTO MOPAIKAa K KAHOHUYECKOMY BUILY.
Onnunc(OI1K-1)

. ['unep6omna u mapa6omna. (OIIK-1)

[TonspHoe ypaBHEeHHE KpuBBIX BToporo nopsaka. (OITK-1)

VYcnoBue kacanus npsiMON U KpUBBIX BToporo mopsaka. (OITK-1)

[IpuBenenue o011er0 ypaBHEHUS TIOBEPXHOCTENH BTOPOI0 NOPSAKAa K KAHOHUYECKOMY
Buny. Knaccudukanus nosepxuocreit Broporo nopsiaka. (OIIK-1)

Kpussbie B npocTpancTBe. Dimuncouns, mapadonoun, runepoonona(OIIK-1)

6.3. IlIkaia oLleHOYHBIX CPEACTB

CMEIIaHHOE U JBOMHOE BCKTOPHOC TIPOU3BCACHUSA

YpoBHU 0CBOCHUS
KOMIIeTeHIH i

OueHo4YHbIE
cpeacTsa
(K0J1-B0O 0AJ1J10B)

Kpurepun onenuBanus

Ilpoosunymeutii -

MOJIHO TeopeaneCKm“a TCCTOBBIC 3aJIaHUA
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(75 -100 6annos)
«aumeno»

MaTepHuaj, KOTOpPbIH  yMeeT
COOTHECTH C BO3MOKHOCTSIMHU
NPaKTHYeCKOI0 MPMMEHeHHs;
yMeeT

- UHTErpUpOBATb3HAHMS U3 PA3HBIX
pa3esioB, COEAUHSS TOSCHEHUE U
000CHOBaHHE,

-BBINIOJIHATH MPAKTHKO-
OpUEHTUPOBAHHBIE u
CUTYallMOHHbIE 3a/IaHUf, peulaTh
MHTETPUPOBAHHbBIE 3a1a4u
npodecCuoHAIbHON
HaIpPaBJIEHHOCTH,

-OBICTPO " 0e301mrO0IHO
IIPOUJLIIOCTPUPOBATH OTBET
CcOOCTBEHHBIMHU ITPUMEpPaMHU,

- BECTU IIPEIMETHYIO TUCKYCCHIO;
BJIa/ICET

-TEPMUHOJIOTUEN W3  pa3IUYHBIX
pas3zennoB Kypcea,

- cmoco0amMH  MBICIHUTEIBHOM
JIeATeTLHOCTH(aHATH30M,
CHUHTE30M, CPAaBHEHHEM,
000011IeHNEM | T.11.),

- apryMEHTUPOBAaHHOM, TPaMOTHOM,
YEeTKOM PEYbI0.

(40-50),
BOTIPOCHI JIS
3auer
(35-50 6ammoB)

ba3zoewtii
(50 -74 6anna)
«aumenoy

3HAET TeOpeTHYECKUH H
NPAKTHYEeCKUIl MaTepuas, HO
JAONYyCKaeT HETOYHOCTH;

yMeeT COeAMHATh 3HAHUA W3
pa3HBIX pPa3leoB Kypca,

- HAXOAWTh NPABUIbHBIE MPUMEPHI
U3 TPaKTUKH, PellaTb HETUIIOBBIC
3aJa4d Ha TPUMEHEHUE 3HAHUW B
peanbHOU [IPaKTUYECKOU
JeSITENIbHOCTH;

BJIaJleeT  TEPMUHOJOTUEH u3
pa3INuYHBIX pa3lesioB Kypca, IMpU
HEBEpPHOM  yNOTpeOJeHUH  caMm
HCIPAaBIIET HETOYHOCTH,

- BCEM COJEp)KaHHUEM, BUAUT
B3aMMOCBS3M, MOXET IPOBECTH
aHaJIN3 U T.[., HO HE BCEI/a JEIAcT
3TO CaMOCTOSITENIbHO, 0€3 MOMOIIH
MpenoiaBaTels,

- crmocobaMu  MBICIUTEIbHOU
NEeSITEIbHOCTH(aHATH30M,
CUHTE30M, CPaBHEHUEM,
000011eHUEM | T.1.);
-apryMEHTUPOBAHHOW, T'PaMOTHOM,
YETKOM peublo.

TECTOBBIC 3aJaHUS
(30-40 6amoB),
3a4yeT

(20-34)

Ilopozosulii

3HaeT TeopeTU4eCKUi "

TCCTOBBIC 3aJIaHUA
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(35 - 49 6annos)

«3aUumeHno)

NMPAKTHYeCKUil MaTepuasa, HO
JAOIYCKAaeT OIUOKH;

ymeer COCAUHATDH 3HAHUA u3
pPa3HBIX pA3AEIIOB Kypca TOJBKO
npu HaBOJSIIMNX BOIIpocax
IIpenoiaBaTels,

- c TPYAOM COOTHECTH
TeopeTHYeCKUil "
NPaKTHYeCKHUil, JA0IyCKas
OIIMOKH B pPELICHUH HETUIIOBBIX
3a/la4d Ha NOPUMCHCHHC 3HAaHUU B
peanbHOI MPaKTUYECKOU
JACATCIIbHOCTH,

Baaneer HEeI0CTATOYHO
crocobamu MBICITUTEIIBHON
JIeATeTLHOCTH(aHATU30M,
CUHTE30M, CpaBHEHHUEM,
00001ICHIEM | T.11.);

- caadoi aprymMeHTanueu,
JIOTMKOH NMpH NOCTPOEHHH
OTBeTA.

(20-29),
3auet (15-20
0aioB)

Hu3skuii
(0onopozoswtii)(komnemen
yus e cghopmuposana)
(0-34 6anna) — «ne
3aumenHo»

He 3HaeT
- TeOpeTHYECKUH "
NPAKTHYEeCKHUI MaTepual,

- CYLIHOCTHOM 4acTH Kypca;

He yMeeT

- 0e3 CyHeCTBEHHBIX OIIMOOK
BBICTPaMBATh OTBET, BHINOJIHATH
3ajaHue,

- BBITIOJIHATh PaKTUKO-
OPUEHTUPOBAHHBIE 51
CUTYaIlMOHHBIE 3aJaHHs, pellaTh
HHTCIPUPOBAHHBIC 3aJaduu
npodeCcCuoHAIbHON
HAIpaBJICHHOCTH,

- WILTIOCTPUPOBATH OTBET
pUMepamu;

He BJIajieeT TEPMHUHOJIOTHEH Kypca,
crocobamu MBICITUTEIBHOMN
JIeATeTLHOCTH(aHATU30M,
CHUHTE30M, CpaBHEHHEM,

00001eHueM M T.J.);TPaMOTHOM,
YETKOM peublo.

TECTOBBIC 3aaHUS
(0-156amm0B),
HE 3a4eT
(0-15 6annoB)

Bce KOMIIEKTHI OLIGHOYHBIX CPEACTB (KOHTPOJIbHO-U3MEPUTENbHBIX MaTepHalioB),

HEOOXOMUMBIX JJIsi OLCHKH 3HAHWM, YMEHWUW, HABBIKOB U (WJIM) OMNBITa JESATEIbHOCTH,

XapaKTepu3ylolye 3Tanbl (HOpMHUPOBAHUSI KOMIETEHIMH B IPOLIECCE OCBOCHMS JAMCLUILIMHBI

(MOI[yJIH) HO,Z[pO6HO MNpEACTaBJICHBI B HOKYMCHTC «CDOHI[ OLCHOYHBIX CPCACTB JUCHUIIINHBI

(Momymsi)».

7. YueOHO-MeTOoAN4YecKOe U HHPOpMAIITMOHHOE o0ecniedeHue JUCHUIINHbBI

7.1.0cHoBHas yueOHasi JUTEpaTypa

(MoxyJis)
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1. Kunxosu E.H. BeruuciurensHast MatremaTuka —M.:Akagemust, 2013.

2. Kpemep H.III. Briciias matematuka Jijisi 3KOHOMHUECKOT0 OaKanaBpuaTa: y4eOHUK U
npaktukym/ H.ILI.Kpemep, b. A. Ilytko, U.M.Tpumun, M.H.®puaman; non peaakuueit
H.III.Kpemepa.-4-e u3z., nepepad. u gom.-M.: U3n-Bo FOpatit: U]] FOpaiit, 2012.-909c¢.

7.2./lonoiHUTeIbHAS YUeOHasl JJUTEepaTypa

1. AnkwunoB A.B. Beicias maremarnka: yaeOnoe nocodue. B 2 4. U.1/A.B. Aukunos, I1LA.
Bensmucos, HO.A.Pemernukos; moz oomeit penakuueit I1.A.Benbmucosa. — 2-e u3f.-
Vnesaosek: Yal'TY, 2011.-250 c.

2. T'asuszoBa H.H., [lertsapesa O.M., Xy3unaxmerosa P.H..Iloaroroska k uroropomy
TECTUPOBAHUIO IO MaTeMaTHKe B BbICIIEH 1IKoje. baHk TecToB: yuedHOe mocodue
W3narenscrBo: KazaHckuil HAlIMOHAJIBHBIN HCCIEA0BATENbCKUI YHUBEPCUTET
Texuonornueckui ISBN:978- 5-7882-1402-3 T'on: 2013

3. Hwoxenkosa JL.U., {roxxenkoBa O.1O., Muxanun I'.A. [IpakTuky™m 1o BbICIIei
MaTeMaTuke : yueOHoe rmocobwue : B 2 4. M3gatenncTBo "JlabopaTopus 3HaHuit" (paHee
"BMHOM. JIaGoparopust 3HaHHA")

4. IIporacos FO.M. Marematuueckuii ananus: yue6. [Tocooue/ >/IIporacos.- M.:
®JIMHTA: Hayka, 2012.- 168 c.

5. Psabymxo A.IL., XKyp T.A. Bricuias MmaTemaTHka: Teopus U 3aauu: yuyeObHoe nocodue. B
5 u. Y. 2. KommiekcHble uyucna. HeompeneneHHbId M ONpENEICHHBIA HHTETPAJIbL.
DYHKINNA HECKOJIBKMX INepemMeHHbIX. M3narenscTtBo "Bricmas mkona". ISBN:978-985-
06-2766-7 I'on: 2016

6. Coo6onesa T.C., Yeukun A.B. [luckpernas maremaruka. —M.:Akagemus, 2014

7. CunbpBanoBud O.B. JIabopaTopHblii MpakTUKYM MO BbIciIe MaTemaTuke. Kpusbie
BTOPOTO MOpsiiKa

8. CemenoBa H.W. Matepuaisl 111 TECTUPOBAHMS 110 BBICIIEH MaTeMaTuke: YueOHoe

nocobue Jisl CTyIEeHTOB, 00yJaromuxcs o HanpasyeHusM nojarorosku 18.03.01, 18.03.02,

35.03.02, 23.03.01, 15.03.02, 23.03.03, 35.03.01, 09.03.02. UzparenbcTBO: CaHKT-

[TerepOyprckuit rocy1apcTBeHHbIH JecoTrexHnueckuit yausepcurer. ISBN: 978-5-9239-

0773-5Ton: 2015

7.3 MeToauveckue YKa3aHUs M0 OCBOCHHUIO TUCHMILIMHBI
Huxonoposa JI.U., @pososa C.B., AunkueBa DH. Metonuueckre ykazaHus 0 MaTEMATHKE
Ui o0ydJaromuxcs 1no HanpasieHuto moarotosku 09.03.01 HMudopmaTtuka v BEIYUCTUTEIbHAS
TEeXHUKA ,pa3fien « DJIeMEHThl BEKTOPHOU anreOopsn» Muuypunck 2022.

7.4 Uupopmanuonnbie ¥ nMGppoBbIe TEXHOJOIMH (IPOrPaMMHOe
ob0ecneyenue, COBpeMeHHbIe NpodecCHOHAIbHBIEC 0a3bI JAHHBIX H
HH(pOPMALMOHHBIE CIIPABOYHbIC CHCTEMBI)

VyeOHas gucuumuinHa (MOJyJb) TNPESyCMaTpUBAeT OCBOEHHE HHMOPMAIMOHHBIX U
UPPOBBIX TeXHONOTUH. Peanu3zanust nudpoBbIX TEXHOIOTHI B 00pa3oBaTeIbHOM IPOCTPAHCTBE
SABJISICTCSI ONHOM W3 BaXXHEHIIMX IIeJied 00pa3oBaHUsA, MAIONIed BO3MOXKHOCTH pa3BUBATH
KOHKYPEHTOCIIOCOOHbIE KauecTBa OO0YyYaromuXcs Kak OyIylIMX BbICOKOKBAIU(DUIIMPOBAHHBIX
CIEIHAJIMCTOB.

HudpoBsle TEXHOIOTMU NPEAYCMATPUBAIOT Pa3BUTHE HAaBBIKOB 3(P(PEKTUBHOrO pereHus
3aa4  Npo¢eCCUOHATIBHOIO, COLMAIBHOrO, JUYHOCTHOTO XapakTepa ¢ HCIO0Jb30BaHUEM
pa3IMYHbIX BUJOB KOMMYHHUKAIIMOHHBIX TeXHONOTUH. OcBoeHHe LU(POBBIX TEXHOJOTMH B
pamMKax JaHHOM JUCHMIUIMHBI (MOIyJis) OPHUEHTUPOBAHO Ha CIOCOOHOCTh O€30MacHO H
Ha/UIeKaluM  o0pa3oM  Mojy4yaTh JOCTYH, YHpaBiATh, MHTETPUPOBATh, OOMEHUBATHCH,
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https://e.lanbook.com/book/73359
https://e.lanbook.com/book/73359
https://e.lanbook.com/book/73359
https://e.lanbook.com/book/84122
https://e.lanbook.com/book/84122
https://e.lanbook.com/book/84122
https://e.lanbook.com/book/92433
https://e.lanbook.com/book/92433
https://e.lanbook.com/book/92433
https://e.lanbook.com/book/92433
https://e.lanbook.com/book/91550
https://e.lanbook.com/book/91550
https://e.lanbook.com/book/91550
https://e.lanbook.com/book/68449
https://e.lanbook.com/book/68449
https://e.lanbook.com/book/68449
https://e.lanbook.com/book/68449

OLICHUBATh W CO3JaBaThb HH(POPMAIMIO C TIOMOIIbIO IHM(POBBIX YCTPOHCTB U CETEBBIX
TexHonoruil. dopMupoBanue HU(PPOBON KOMIIETEHTHOCTH MpeJroiaraeT paboTy C JaHHBIMH,
BJIaJICHUE UHCTPYMEHTAMMU JJI1 KOMMYHUKALUH.

7.4.1 DJ1eKTPOHHO-0MOJINOTEYHbIE CUCTEMBI M 0a3bI JAHHBIX

1. OO0 «29BC JIAHb» (https://e.lanbook.com/) (moroBop Ha oOKa3aHHUE YCIyT OT
01.09.2025 Ne 6/1 (CeteBast 3neKTpoHHAsT OMOIHOTEKA).

2. baza maHHBIX 37eKTpoHHBIX HH(popManuoHHbIX pecypcoB ®PI'BHY ITHCXbB (morosop
no 0OecHeueHHIo OCTyNna K 3JEKTPOHHBIM HH(popManmnoHHBIM pecypcam PI'BHY ITHCXb
yepe3 TepmuHan yaanernroro poctyma (TY ] ®T'BHY ITHCXB) ot 01.12.2025 Ne 04-YT/2025).

3. 000 «dnekrponnoe n3narensctBo FOPAUT (https://urait.ru/) (1oroBop Ha okazaHue
YCIYT 1O TPEIOCTaBIEHUIO J0CTyna K obOpaszoBarenbHoi 1wuiargopme OOO «DaeKTpoHHOE
n3natenbctBo FOPAMTy ot 01.09.2025 Ne 7326).

4. DnexkTpoHHO-OMOMMoTeuHas cucrema «BepHaackuii»  (https://vernadsky-lib.ru)
(moroBop Ha 6€3BO3ME3THOE UCTIONB30BaHUE Tpou3BeaeHui oT 26.03.2020 Ne 14/20/25).

5. baza nanneix HOb «HanumonanbHast snekrponHas o6moanorekay (https://rusneb.ru/)
(morosop o noaxiouenun kK HOb u npenocrasinenun nocryna k oobekram HOb ot 02.09.2024
Ne 101/H2B/4712-n).

6. JloroBop O COTpyIHHYECTBE II0 OKa3aHHUIO OMOIMOTEYHO-WH(OPMALMOHHBIX U
COLIMOKYJIBTYPHBIX YCIyr TMOJb30BaTENIIM YHHMBEPCUTETa W3 4YKCIAa HHBAJIUIOB IO 3PEHHUIO,
CITa0OBUIAMINX, WHBAIHUIOB JIPYTHX KATETOpUW C OTPaHMYEHHBIM JOCTYIIOM K WH(pOpMAIWH,
JUI, UMEIONIMX TPYIHOCTH ¢ uTeHHeM IiockonedatrHoro Tekcra TOI'BYK «TambGoBckas
obOnacTHas yHuBepcalibHas HaydHas OuOnmoteka uMm. A.C. [lymkunay Owman «CnenuansHas
oubmuorexka mus ciaenbix M. H.A. OctpoBckoro» (https://www.tambovlib.ru) (morosop o
corpyanudectse oT 10.10.2024 Ne 0001).

7.4.2. UudpopmManoHHbIE CIPABOYHbIE CUCTEMBI

1. Cnpasounas npasosas cucmema KoucynemanmlIlnroc (0o2oeop nocmasku, aoanmayuu
u conpogodcoenus kzemnaapos cucmem Kowncynomanmllnioc om 24.02.2026 Ne 12760
/13900/3C).

2. Dnexmponnwiii nepuooudeckuil cnpasoynuk « Cucmema I'APAHTY (0ocoeop na ycnyeu

no conpogodicoeruro om 11.02.2026 Ne 194-01/2026).
7.4.3. CoBpemeHHbIe PO ecCHOHATIbHBIE 0a3bI TaAHHBIX

1. Ba3a ngaHHBIX HOPMATHBHO-TIPABOBBIX aKTOB WH(OPMAIMOHHO-00pa30BaTEIbHOM
nporpammel «Pocmerony» (morosop ot 05.09.2024 Ne 512/2024)

2. baza mannbeix Hayunoii snexrponnon 6ubmmorekn eLIBRARY.RU — poccutickuit
UH(POPMAIIMOHHO-aHAIMTHYECKUN TMOpTaJl B O0JACTH HAYKH, TEXHOJOTHWH, MEAWIIMHBI U
oOpasoBanus - https://elibrary.ru/

3. [TopTas oTKpBITHIX HaHHBIX Poccuiickoit denepanuu - https://data.gov.ru/

4. OtkpeiThle naHHble DefepanbHON CIYKObl TOCYAapCTBEHHOM CTATHCTHKH -
https://rosstat.gov.ru/opendatallpodeccronanpapie 0a3bl JaHHBIX. 3amuTa HHOOpMAIHH
http://www.is027000.ru/

5. TlpodeccuonanbHbie 0a3bl JaHHBIX. DJIEKTPOHHAs OUOIMOTEKA MAaTEMaTHYECKUX

¢dbyukawmithttps://dlmf.nist.gov/
6. Ilpodeccrnonanpupie 6a3pl JAHHBIX. MEXAyHApOIHBI HAYYHO-00pa30BaTEIbHBIN

caiit EQWorld http://eqworld.ipmnet.ru/indexr.htm
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https://rusneb.ru/
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http://eqworld.ipmnet.ru/indexr.htm

7.4.4. J/InieH3M0HHOE ¥ CBOOOIHO PacpoCTPaHsieMoe MIPOrPpaMMHOe

oﬁecneqenne, B TOM YHCJIC€ OTCYECCTBCHHOI'O NIPOMU3BOJACTBA
Ne HanmeHnoBanme Pa3zpaboTunk Hoctynnocts | Cebuika Ha Equnbriii PexBU3UTHI
no (1M eH3HOHHOE, | peecTp POCCHIICKMX | MOATBEPIKIAIOIIEro
(mpaBoobaanar cB00O/IHO nporpamm s 9BM AOKYMeHTa (Ipu
eJIb) pacnpocrpanse u B/l (mpu HAJMYUH)
Moe) HAJIMYHH)
1 Microsoft Windows, Microsoft JIntiensnonHoe - JInuensus
Office Professional Corporation ot 04.06.2015 Ne
65291651 cpoxk
JIEHCTBUS: OECCPOUHO
2 AHTHBHPYCHOE AO Jluniensuonnoe | https://reestr.digital.g | CyOnuneH3uOHHBII
porpaMMHOE «JlabopaTopus ov.ru/reestr/366574/? norosop ¢ OO0
obecrieueHne Kacnepckoro» sphrase id=415165 «Codreke» ot
Kaspersky Endpoint (Poccns) 17.12.2025 Ne 6/1,
Security ans OuzHeca CPOK JICUCTBHS: C
18.12.2025 mo
17.12.2026
3 MoiiOduc 00O «Hogsie Jlunensuonnoe | https://reestr.digital.g Kontpakt ¢ OO0
CraHapTHBIH - oOnavHbIe ov.ru/reestr/301631/? «PyOukony»
OducHblil makeT ist TEXHOJIOTHUIY sphrase_1d=2698444 ot 24.04.2019 Ne
paboTEHI ¢ (Poccus) 03641000008190000
JIOKYMEHTaMH 1 12
o4TOM CPOK JIEHCTBUSI:
(myoffice.ru) 6eccpodHo
4 OdowucHslif makeT AO «P7» Jlnuensnonnoe | https://reestr.digital.g KonTtpakt ¢ OO0
«P7-Oc¢pucy ov.ru/reestr/306668/? «Codrexcy
(meckToIHas BEpCHsl) sphrase_1d=4435041 ot 24.10.2023 Ne
03641000008230000
07
CpOK J€HCTBHUS:
OeccpouHo
5 OnepanuoHHast OOO "bazanet | JInmensmonnoe | https://reestr.digital.g KonTtpakt ¢ OO0
cucremMa «AIbT CcBOOOIHOE ov.ru/reestr/303262/? «Codrexcy
O6pa3zoBaHue» MIPOrpaMMHOE sphrase id=4435015 ot 24.10.2023 Ne
obecrieuerHue" 03641000008230000
07
CpOK JeHCTBUS:
OGeccpodHo
6 IIporpammHuas AO Jluuensuonnoe | https://reestr.digital.g JInueH3noHHBIN
cucreMa Juist «AHTHUILIATAAT ov.ru/reestr/303350/? noroeop ¢ AO
oOHapyXeHUs (Poccus) sphrase id=2698186 «AHTHIUIaTHAT» OT
TEKCTOBBIX 16.05.2025 Ne 10567,
3alMCTBOBaHUU B CPOK JIEHCTBUS: C
Y4eOHBIX U HAyIHBIX 16.06.2025 mo
paborax 15.06.2026
«AnTHmaruat BY3»
(https://docs.antiplagia
us.ru)
7 Acrobat Reader Adobe Systems CBoboaHO - -
- IPOCMOTP pacrpoctpaHsieM
nokymeHtoB PDF, oe
DjVU
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https://ru.wikipedia.org/wiki/Adobe_Systems

8 Foxit Reader Foxit CBoOoaHO - -

- POCMOTP Corporation pacmpocTpaHseM
nokymeHtoB PDF, oe
DjVU

7.4.5. Pecypcbl HHOPMALIMOHHO-TEJIEKOMMYHUKAMOHHOMN CeTH
«AHTEepHED?

1. CDTOwiki: 6a3a 3nanwmii mo mudposoit Tpancopmanuu https://cdto.wiki/

2. http://e.lanbook.com

3. http://nereshila.ucoz.ru/index/proizvodnye vysshikh porjadkov i proizvodnye funkcii

_zadannoj paramctricheski/0-10.IIpon3BoiHbIE BBICIIMX TOPSIKOB HEKOTOPBIX

¢bynkuuit. [IponsBoansie GpyHKIMH, 3aaHHON napaMmeTpuiecku. [IpousBoaHas

CTETIEHHO-TIOKa3aTeIbHON (DYHKITHH .

http://www.znannya.org/?view=proizvodnue vusshuh poryadkov. [Topran 3nanus

http://ru.wikipedia.org/wiki. IIpon3Boanas pyHkuuu.

http://www.pm298.ru/reshenie/pryavn3.php. [TpuknaaHas MaTeMaTHKa.

http://www.dpva.info/Guide/GuideMathematics/IntagralsAndDifierentials/DifferentialsT

able/. Tabnu1a MpOM3BOIHBIX.

8. http://www.matburo.ru/ex_ma.php7pl =maproiz. Maremaruueckoe bropo:
[Tpumepsl o MaTeMaTUYECKOMY aHAIIU3Y.

9. http://www.pm298.ru/prdif2.php. CnpaBouyHUK MaTeMaTHYECKUX (HOPMYI.

10. http://unichance.ru/pages/32/?7uid=618.  bubnuoteka. [IpousBoaHasi.

11. http://festival.Iseptember.ru/articles/520223/. CipaBo4HBIi MaTepual.

12. http://www.reshebnik.ru/solutions/2/19. 3anaunuk. Kysneros JI.A.

Nowhs

7.4.6. {ludpoBbie HHCTPYMEHTHI, IPUMEHsAeMbIe B 00pa30BaTeJIbHOM
npoiecce

LMS-mnatdopma Moodle

Buptyanbnas nocka Mupo: miro.com

Bupryansnas nocka SBoard https://sboard.online

Buptyanbnas nocka Padlet: https://ru.padlet.com

O6naunsie cepBuckl: Annekc./[uck, O6nako Mail.ru

Cepaucsl onpocos: Angexc @opmbl, MyQuiz

Cepsucsl BueocBs3u: Snjgexc tenemoct, Webinar.ru

CepBuc coBMecTHON pabOThI HaJl MpOoeKTaMu i1l HeGombiux rpymm Trello

http /Iwww. trello.com

N O LR W

7.4.7. llndpoBbie TeXHOJOTHH, IPUMEHsIEMbIe IPH U3YYEHUH JUCHUILTHHbBI

Ne | LudpoBsie TEXHOTIOTHH Bussr yaebHOI paboTHI, dopMupyeMbIe
BBITIOJTHSIEMBIE C TIPUMEHEHUEM KOMIIETEHIIUH
U(QPOBOH TEXHOJIOTHH
O0J1aYHbIe TEXHOJOTUH Jlexun OIIK-1
IIpakTrdeckue 3aHATHS
Bboabmue faHHbIE Jlexun OIIK-1
[IpakTHyeckue 3aHITUS

8. MarepuajibHO-TeXHUYECKOe o0ecnevyeHne U CIUITHHbI (MOIYJIs1)
Jlexuuu MpoBOASTCS B ayIUTOPHH 2/25 000pyaoBaHHAs:
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https://ru.wikipedia.org/w/index.php?title=Foxit_Corporation&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=Foxit_Corporation&action=edit&redlink=1
https://cdto.wiki/
http://www.reshebnik.ru/solutions/2/19.%20Задачник.%20Кузнецов%20Л.А

CucreMHBIi KOMIUIEKT: TpOLecCOp + MOHUTOp, BEHTHJIATOpP, MaTEpUHCKas IuIaTa,
namsitTh DDR3 4096MB, nakonuTtens, yCTpOMCTBO YTSHHUS KapT MaMsITH, IPUBOJ, KOPIYC, OJIOK
NUTaHus, K1aBuatypa, Mbimb (MHB. Ne 21013400555), sxkpan HactenHsldd (mHB. Ne 2101040005),
muanpoektop JIOTU 60 (uuB. Ne 1101040005). JIuueH3MOHHOE HpOrpaMMHOE OOecIeueHue:
«M3narenscTBO Jlanb. DnexkTpoHHO-OMOMMOTEYHas cuctemay http://e.lanbook.com (moroBop ot
25.02.2014 Ne 25-1/02, cpok nedictBus a0 25.02.2017)

3aHATHUS POBOJSATCS B KOMITbIOTEPHBIX kiaccax 1/114, 1/115 . KoMmbloTepHbIe K1acchl,
000pyI0BaHHbIE COBPEMEHHOM TEXHUKOW M MeOENbI0 ISl TPOBEIEHUS JTAOOPATOPHBIX 3aHSITHUH.
KomnbroTepsl 00beIMHEHBI B JJOKAJIbHYIO CETh C BBIX0I0M B Internet.

Kopnyc yu. 1/1, kabunet Nel14: 21013400425  Kommbrotep P-233; 21013400446

Komnerorep P-233; 21013400453  Komnsrorep P-233; 21013400454 Komnsrotep P-
233; 21013400455 Kowmmbrotep P-233; 21013400480 Komnerorep P-233; 21013400481
Komnerorep P-233; 21013400482  Komnerorep P-233; 21013400505 Komnsrorep P-233.

Kopnyc yu. 1/1, xabuner Nell5: 2101045274 Kommnbrotep Celeron E3500, mar.muiara
ASUS, onep.namsate 2048Mb, monutop 19» AOC; 2101045275 Kommetotep Celeron E3500,
mat.iata ASUS, onep.nmamste 2048Mb, monutop 19» AOC; 2101045276 Komnsiotep Celeron
E3500, mar.mnara ASUS, onep.mamste 2048Mb, monutop 19» AOC; 2101045277 KomnbroTep
Celeron E3500, mar.mutata ASUS, omep.mamsate 2048Mb, monutop 19» AOC; 2101045278
Komnsrotep Celeron E3500, mar.rutata ASUS, omnep.namsats 2048Mb, monutop 19» AOC;
2101045279 Kommnbrotep Celeron E3500, mar.muiata ASUS, onep.namsate 2048Mb, moHuTOp
19» AOC; 2101045280 Kommerotep Celeron E3500, mar.mutatra ASUS, onep.mamsars 2048Mb,
mouuTop 19» AOC; 2101045281 Kommerotep Celeron E3500, mar.mmata ASUS, onep.mamsiteh
2048Mb, monurop 19» AOC.

Pabouas nporpamma JAUCIMILIMHBI COCTaBIeHa B cOOTBETCTBUU ¢ TpeboBanussmu GI'OC BO
no HampasyieHuto noarotoBku 09.03.01 MudopmaTuka M BhIYMCINTENbHAST TEXHUKA (YpPOBEHb
OakanaBpuaTa), yTBEp>KACHHOro mpruka3oM MunobOpnayku Ne 5 ot 12.01.2016.

Artop(s1) Kapreunna H.B. nouent kadenpsl MateMaTHKH, GU3UKH U HHPOPMAITMOHHBIX
texHosoruii, Hukonoposa JI.U.,— nouent kadenpbl MatemMaTtuku, QU3MKU U WHPOPMAIIMOHHBIX
TEXHOJIOTUH.

Kapreunna H.B. Hukonoposa JI.H.

[IporpamMma paccMOTpeHa Ha 3acelaHuu y4eOHO-METONYEeCKOH KOMUCCUU MHKEHEPHOTO
uHcturyta ®I'bOY BO Muuypunckuii I'AY, nporokon Ne 1 ot «30» aBrycra 2016T.
[IporpamMma yTBepKIeHa pelieHHneM Y4eOHO-METOANYECKOro COBETa YHHBEPCHTETa
npotokoi Ne 1 ot 23 cenrsa6ps 2016 r.
Peniensent: mpodeccop, J0KTOp ¢/X HayK
Bbo6posuy Jlapuca BuktopoHa
[TporpamMMma paccMoTpeHa Ha 3aceiaHuu Kadeapbl MaTeMaTuK, GU3UKU 1
TEeXHOJOruueckux AucuuIuivg . [Ipotokon Nel ot 1centsabpst 2016 r.
[IporpamMma paccMOTpeHa Ha 3acelaHuu y4eOHO-METONUEeCKOH KOMUCCUN MHKEHEPHOTO
uHcturyta ®I'bOY BO Muuypunckuii I'AY, nporokon Ne 1 ot «30» aBrycra 2016T.
[IporpamMma yTBepKIeHa pelnieHrneM Y4eOHO-METOAMYECKOro COBETa YHUBEPCHTETa
npotokoi Ne 1 ot 23 cenrsa6ps 2016 r.
[Tporpamma nepepaboTaHa u JOMONIHEHA B COOTBETCTBUH ¢ TpeboBanussmu GI'OC BO.
[Iporpamma paccmoTpeHa Ha 3aceanuu Kadeapbl MaTeMaTUKH, GU3UKU U
TeXHOJoTHu4eCcKuX aucuuruivg. Jlporokos Ne 8 ot «14» anpens 2017 r.
[IporpamMma paccMOTpeHa Ha 3acelaHuu y4eOHO-METOUUECKONH KOMUCCUN MH)KEHEPHOTO
uHctutyta ®I'BOY BO Muuypunckuii I'AY, npotokon Ne 9 ot 17 anpens 2017 r.
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IIporpamma yTBepxk/eHa Ha 3acellaHUM Y4eOHO-METOAMYECKOIO COBETa YHHBEpPCHUTETA
rpotokod Ne 8 ot «20» anpens 2017 r.
[Iporpamma nepepabotana U JONOJIHEHA B cCOOTBETCTBHHM ¢ TpeboBanusmu OI'OC BO.
[Iporpamma paccmMoTpeHa Ha 3acelaHud  Kadenpsl MaTeMaTHKd, GU3UKH U
UHPOPMALMOHHBIX TexHONIorui. [Iporokon Ne 2 ot «28» despains 2018 r.
[IporpamMma paccMoTpeHa Ha 3ace/laHuu y4eOHO-METOJUUECKONH KOMUCCUU MHKEHEPHOTO
uHcturyta ®I'bOY BO Muuypunckuiit I'AY, nporokosn Ne 9 ot 16 anpens 2018 r.
[Iporpamma yTBepxkaeHa PerieHneM yueOHO-METOIUYECKOTO COBETa YHHBEPCHUTETA
npoTtokoi Nel0 ot 26 anpensa 2018 roga.

[Iporpamma nepepabotana u JONOJIHEHA B cCOOTBETCTBHHM ¢ TpeboBanusmMu OI'OC BO.

[Iporpamma paccmMoTpeHa Ha 3acemaHud  Kadenpsl MaTeMaTHKd, GU3UKA U
UHPOpPMaLMOHHBIX TexHonorui. [Iporokon Ne 7 ot «26» mapra 2019 r.

[IporpamMma paccMoTpeHa Ha 3aceJaHUHM Y4EeOHO-METOAMUYECKONH KOMUCCUU NHKEHEPHOTO
nHctutyra ®I'60Y BO Muuypunckuit I'AY, nporokon Ne 9 ot 22 anpens 2019 r.

[Tporpamma yTBepxaeHa Pemenrem yueOHO-METOIMYECKOTO COBETA YHUBEPCUTETA
npoTtokoi Ne§ ot 25 anpens 2019 rona.

[Iporpamma nepepaboTaHa U 10MOJIHEHA B cOOTBeTCcTBHH ¢ TpeboBanusimu OI'OC BO.

[Iporpamma paccmoTpeHa Ha 3aceaHud  Kadeapbl MaTeMaTHUKW, (GU3MKA U
uHpopMalmoHHbIX TexHoioruil. [Iporokosn Ne 8 ot «8» anpens 2020 r.

[Iporpamma paccMoTpeHa Ha 3aceJaHMM Y4eOHO-METONYECKOH KOMUCCUU UHKEHEPHOTO
unctutyra ®I'6OY BO Muuypunckuii I'AY, nporokon Ne 9 ot 13 anpens 2020 r.

[Iporpamma yTBepkaeHa PemienneM yueOHO-METOJMUECKOTO COBETa YHHBEpPCHUTETA

npoTtokoi Ne§ ot 23 anpenst 2020 rona.

[Iporpamma nepepabotana U ONOJIHEHA B cOOTBETCTBHHM ¢ TpeboBanusmMu OI'OC BO.

[Iporpamma paccmoTpeHa Ha 3acedaHud  Kadenpsl MaTeMaTHKd, GU3UKA U
UHPOpMaLMOHHBIX TexHoorui. [Iporokon Ne 10 ot «09» mapta 2021 r.

[IporpamMma paccMoTpeHa Ha 3aceJaHUHM Y4eOHO-METOANUYECKONH KOMUCCUU NHKEHEPHOTO
nnctutyra ®I'60Y BO Muuypunckuit I'AY, nporokon Ne 9 ot 05 anpens 2021 r.
[Iporpamma yTBepkaeHa PernieHneM y4eOHO-METOIWYECKOTO COBETa YHUBEPCHTETA IMPOTOKOJI
Ne8 ot 22 ampens 2021 ropa.

[Iporpamma nepepaboTaHa 1 I0MOJIHEHA B cOOTBeTCcTBHH ¢ Tpeboanusimu OI'OC BO.

[Iporpamma paccmoTpeHa Ha 3aceaHMd  Kadeapbl MaTeMaTHUKH, (QU3MKA H
nHpopmanroHHbIX TexHoJorui. [Iporokon Ne 10 ot «10» urons 2021 r.

[Iporpamma paccMoTpeHa Ha 3aceJaHUM Y4eOHO-METOINYECKOH KOMUCCUU UHKEHEPHOTO
nHctutyTa @I'BOY BO Muuypunckuii ['AY, npotokost Ne 11 ot 15 nrons 2021 r.
[Iporpamma yTBepxkeHa PemieHneM y4eOHO-METOIMYECKOTO COBETa YHHUBEPCUTETA MPOTOKOI
Nel2 ot 30 urong 2021 rona.

[Iporpamma nepepaboTaHa U I0MOJHEHA B cOOTBeTCcTBHH ¢ Tpeboanusmu OI'OC BO.

[Iporpamma paccmoTpeHa Ha 3aceaHud  Kadeapbl MaTeMaTHUKH, (GU3MKA H
nHpopMannoHHbIX TexHoJorui. [Iporokon Ne 8 ot «12» anmpens 2022 r.

[Iporpamma paccMoTpeHa Ha 3aceJaHUM y4eOHO-METONYECKOH KOMHCCUU UHIKEHEPHOTO
unctutyta ®I'60Y BO Muuypunckuii I'AY, nporokon Ne 7 ot 14 anpens 2022 r.

IIporpamma yTBepxkieHa PemieHneM yueOHO-METOIMUECKOTO COBETa YHHBEpPCHUTETA
npoTokoa Ne§ ot 21 anpenst 2022 ropa.

[Iporpamma nepepaboTaHa 1 10MOJIHEHA B cOOTBeTCcTBHH ¢ Tpeboanusimu OI'OC BO.
[Iporpamma paccMoTpeHa Ha 3acenaHud  Kadeapbl MaTeMaTUKd, QU3MKH U

uHpopMalmoHHbIX TexHoioruil. [Iporokon Ne 9 ot «01» utons 2023 r.
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[Iporpamma paccMoTpeHa Ha 3aceJaHHM Y4eOHO-METOINYECKOH KOMHCCUU UH)KEHEPHOTO
nHctutyTa ®I'BOY BO Muuypunckuii ['AY, npotokoist Ne 10 ot 19 nrons 2023 r.

IIporpamma yTBepxkieHa PemieHneM yueOHO-METOIMUECKOTO COBETa YHHBEpPCHUTETA
potokod NelO ot 22 nrons 2023 rona.

[Iporpamma nepepaboTaHa U T0MOJIHEHA B cOOTBeTCcTBHH ¢ Tpeboanusimu OI'OC BO.

[Iporpamma paccmoTpeHa Ha 3aceaHud  Kadeapbl MaTeMaTHUKH, (GU3MKA H
nH(popManoHHbIX TexHoJorui. [Ipotokon Ne 6 ot «14» mas 2024 r.

[Iporpamma paccMoTpeHa Ha 3aceJaHUM Y4eOHO-METONYECKOH KOMUCCUU MHIKEHEPHOTO
unctutyra ®I'6OY BO Muuypunckuit I'AY, npotokon Ne 9 ot 20 mas 2024 1.

[Iporpamma yTBepxkieHa PemeHneM yueOHO-METOIUUECKOTO COBETa YHHBEpPCHUTETA
npoTokoa Ne 09 ot 23 mas 2024 rona.

[Iporpamma nepepaboTaHa 1 10MOJHEHA B cOOTBeTCcTBHH ¢ TpeboBanusimu OI'OC BO.

[Iporpamma paccmoTpeHa Ha 3aceaHud  Kadeapbl MaTeMaTHUKW, (GU3MKA U
uHpopMalmoHHbIX TexHoioruil. [Iporokon Ne 8 ot «7» anpens 2025 r.

[Iporpamma paccMoTpeHa Ha 3aceJaHMM y4eOHO-METOINYECKOH KOMUCCUU UHIKEHEPHOTO
unctutyta ®I'60Y BO Muuypunckuii I'AY, nporokon Ne 8 ot 14 anpens 2025 r.

IIporpamma yTBepxkieHa PemieHneM yueOHO-METOIUYECKOTO COBETa YHHBEpPCHUTETA
npotokoin Ne 08 ot 23 anpess 2025 rona.

[Iporpamma nepepaboTrana u AomoaHEHa B cOOTBeTCTBUH ¢ TpeboBanusimMu ®I'OC BO.

IIporpamma paccMoTpeHa Ha 3aceaHud  Kadeapbl MaTeMaTukd, (GU3MKA U
uHpopMalmoHHbIX TexHoioruil. [Iporokos Ne 6 ot «6» anpens 2026 r.

[Iporpamma paccMOTpeHa Ha 3acelaHuM yueOHO-METOIUYECKON KOMUCCUN MHKEHEPHOTO
uHcturyta ®I'6OY BO Muuypunckuii I'AY, nporokosn Ne 8 ot 13 anpens 2026 r.

IIporpamma yTBepxkieHa PemieHneM yueOHO-METOJUMUECKOTO COBETa YHHBEpPCUTETA
npotokoi Ne 07 ot 22 anpens 2026 roza.

OpuruHan JOKyMEHTa XpaHUTCS Ha Kadeape MareMaTUKd, GU3UKH U HHPOPMAIIMOHHBIX
TEXHOJIOTUH.
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