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1. Ilesu ocBOeHMS TUCUUILIHAHBI (MOXYJIfA)



JuctunnuHa «AHaTUTHYECKass TEOMETPHs» WrpaeT BaXHYHO polib B 00pa3oBaHUU
WH)KEHEpa, TaK KakK JISKUT B OCHOBE MHOTHX HWH)XCHEPHBIX JUCHHUIUIMH. LlemsmMu ocBoeHus
TUCIUIUTAHBL  (MOJIyIisl) SIBJSIFOTCS: BBIPAOOTKAa MPAKTHUECKUX HABBIKOB W YMEHHUH TIO
AHAJTUTUYECKON TE€OMETPUU HEOOXOAMMBIX JUIsI M3YYCHHS TMOCIEIYIONUX MAaTEMaTHYECKUX M
CHELUaJIbHBIX TUCHUIUINH, PEIICHNE WHKEHEPHBIX U MPUKIAIHBIX 3a7a4.

3agaun TUCITATIIINHEL:

- (opmupoBaHME TEOPETHUUECKUX 3HAHHA MO AHAIUTUYECKOW TreoMeTpuu (OCHOBHBIC
TIOHSTHSA, OTpEICICHUE, TEeOpeMbl M (PaKThl) HEOOXOAMMBIC I HW3YUYEHUS TOCIETYFOIINX
MaTEMaTUYECKUX M CHEIUATbHBIX TUCLUUILUINH, PEIICHHE WHKEHEPHBIX W MPUKIATHBIX 3aad,
MaTeMaTHYE€CKOTO MOJICTTUPOBAHUS M MCCIIEIOBAHNUS WHXKEHEPHBIX MPOIIECCOB U SIBICHHIA.

- YMEHHE M3ydYaTh M aHAIM3UPOBATh HEOOXOIUMYIO WH(GOpPMAIIMIO, TEXHUYECKHE TaHHBIE,
MOKa3aTeI W Pe3yibTaThl PaOOThl MO COBEPIIEHCTBOBAHHMIO TEXHOJIOTHUYECKUX ITPOIIECCOB
3KCIUTyaTallUu.

2. MecTo IMCHUIUIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl
CormacHo ydebHOMy IiaHy mo HampasieHuro mnoarotoBku 09.03.01 HMuadopmaruka u
BBIYUCIIUTENIbHAST TEXHUKA JUCHUIUIMHA  «AHAJIUTHYECKas TE€OMETPUs» " sBusercs
JTUCIUTITNHOWM 6a3oBoii yactu bioka 1. {uctiunmuasl (Moxaynun) (51.0.43)
Marepuan AMCUMIUIMHBI TECHO B3aHMMOCBSI3aH C TAKUMHU JIUCUUILIMHAMH, KakK: «DU3HKay,
«IIpuknagnas marematuka», «HadueprarenbHas reomeTpus U WHXeHepHast rpaduka». CiayKuT
OCHOBOM JIJIs1 U3YUYECHUS TaKUX AUCIHUIUIMH, Kak «lIpukiagHas MexaHukay.

3. Ilnanupyemsble pe3ybTAThl 00y4eHUs MO JMCHUIINHE, COOTHECEHHbIEe
¢ IVIAHMPYEMBbIMH Pe3yJIbTATAMHU OCBOCHHUSA 00pa30BaTeJIbHOM
MPOrpaMmbl
OcBoeHHe TUCITUTUIMHBI (MOJTyJIsI) HANpaBleHO Ha (OPMUPOBAHUE CIICTYIOIINX KOMITCTCHIINN:
OIIK-1 CnocobeH NpUMEHSTh €CTECTBEHHOHAYYHBIE M OOIIEHWH)KCHEPHBIC 3HAHUWS, METOJbI
MaTEeMaTUYeCKOro aHaliu3a U MOJCIHUPOBAHUSA, TEOPETUYECKOT0 U HKCIEPUMEHTAIBHOIO
UCCJIEIOBaHMSI B MPOPECCHOHANBHOMN AeITeTbHOCTH;

COOTBETCTBHE 3TAIIOB (YPOBHEI) OCBOEHMSI KOMIIETEHIIUA
INNIAHUPYEMBIM PE3YJIBTATAM OBYUYEHMUSA U KPUTEPUAM UX

OLIEHUBAHUSA

Kon u | Kox u Kputepuu onieHuBaHus pe3yJIbTaTOB O0yUYEHUS
HaUMEHOBAaH | HAUMEHOBAaHME
ue UHAMKATOpa HU3KHN MOPOTOBBI | 0a30BBI | MPOJBUHYTHII
obmenpodec | TOCTHKEHUS (momoporoBsl | i
CHOHANBHOM | obmienpodeccuo | i,
KOMIIETEHIIH | HaJbHBIX KOMIETCHIIUS
U KOMIIETSHIIHA HE

chopmupoBa

Ha)
OIIK-1. NJ-1omk-1 — | He snaet | Cimabo Xoportro OTanyHo  3HAET
Crniocoben 3Ha€T  OCHOBBI | OCHOBBI 3HaeT 3HaeT OCHOBBI  BBICIIEH
MPUMEHSTh BBICIIIEH BBICIIICH OCHOBBI OCHOBBI MaTeMaTHKH,
€CTECTBEHHO | MaTeMaTHKH, MaTeMaTUKH, | BbICLIEH BBICIIICH buzukmy,
Hay4yHble | | QU3HKH, ¢busnkwy, MaTeMaTH | MaTeMaTH | YKOJIOTHH,
oOIIenHXkeHe | IKOJIOTHH, 9KOJIOTUH, KH, KH, UH)KEHEpHOU
PHBIE 3HAHUS, | UHKEHEPHOU WHXEHEpHOU | pu3uKH, buzuku, rpadukw,
METO/TBI rpadukw, rpadukw, 9KOJIOTHH, | SKOJIOTHH, | MHQOPMATUKH U
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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



WCYHCIICHUS, TADMOHUYECKOT0 aHaIN3a, TEOPUU BEPOSITHOCTEH M MaTeMaTHUECKOW CTaTUCTHKH,
OCHOB NPOTPaMMHUPOBAHHSI.
YMeTb: - aHaIM3UPOBATH MAaTEMaTHYECKUE 3aBUCUMOCTH, BBIYUCIISITh TEOMETPHUECKUE 3a/1aUH.
-OpraHU30BBIBATH  BECTH HAyYHO-HCCIIEIOBATENIBCKYIO U IPAKTHYECKYIO AEATEIbHOCTD. -
UCIIOJI30BAaTh MaTeMaTUYECKHUH anmapart st 00paboTKH U aHaIHM3a
9KCTIEPUMEHTAIBHBIX JIaHHBIX.
Brnaners:- MeTogaMu MOCTPOCHUS MaTEMaTHYECKUMX MOJENEH THIOBBIX MpodeccCHOHATBHBIX
3ajad;

- HaBblKaMH O0Opa0OTKM SKCHEPUMEHTAJbHBIX MJAHHBIX M OQOPMICHHS pPEe3yJIbTAaTOB
U3MEPEHHUI;

- CIIOCOOHOCTHIO K CAaMOOPTaHU3AIUU U CaM000Pa30BaHUIO.

3.1. MaTpuna cooTHeceHHsI TeM/pa3e/ioB Y4eOHOH TUCHUIIMHBI (MOZYJIS)
U popMHpyeMBbIX B HUX 001IEeKYJIbTYPHBIX KOMIIETEHIUH

Temwl, pazoenwi OIIK-1 Oobuee konuuecmeo
OUCYUNTIUHDL KomnemeHnyuil
Pazgen 1. D1eMeHThI BEKTOPHOU aareOphl
Bekrtop. CiokeHre U BBIYUTaHHE BEKTOPOB. 4 1
YMHOKEHHE BEKTOpa Ha YHUCIIO.
AddunHas v mpsIMOYTOJIbHAS IEKapTOBa CUCTEMA 4 1

KOOpJAuHAT. OCHOBHBIC 3aa4yu: ACJIICHUC OTPE3Ka B
JaHHOM OTHOIICHUHU, PACCTOAHUC MCIKIY ABYMS
TOYKaMU.

CxanspHoe Mpou3BeICHUE BEKTOPOB U UX 4 1
CBOMCTBA. BEKTOpHOE M CMEIIAHHOE TPOU3BEACHUE
BEKTOPOB, CBOMCTBA U TEOMETPHUUCCKUI CMBICII.

Paznen 2. Meton koopaunar. [Ipsimas muHus Ha 4 1
TJI0OCKOCTH

Anrebpanyeckast IUHUAS U €€ TopsiIoK. Pazmuunbie
crocoObl 3aanus npsiMoil. 001ee ypaBHEHHE
MPSMOM.

I'eomerpuueckuii cMbIca KO UIIMEHTOB MPH 4 1
TeKYIIMX KOOpJIMHATAaX B 00IIEM YpaBHEHHHU.

IIy4ok npsimbIX. PaccTosiHuEe OT TOYKH O NPSIMOH,
MEXy TapauleIbHbIMU IPSIMBIMU. YTOJ MEXITY
JBYMsI IPSIMBIMH

Pazpnen 3. IlpsiMble U IJIOCKOCTH B IPOCTPAHCTBE 4 1

Paszanunsie ciocoObI 3amanns iockoctu. Oo1ee q 1
ypaBHEHHUE TUIOCKOCTH. [ eOMeTpHUYECKU CMBICT
3Haka MHorounaeHa Ax+By+Cz+D. /

B3aumHoOe pacnonoxeHue IByX, TPEX MIIOCKOCTEH.
[Iy4ok u cBsi3Ka m1ockocteil. PaccTosHue OT TOUKH
710 IJIOCKOCTH, MEXKIY NapajuleIbHBIMU
IJIOCKOCTSIMU. YTOJ MEXIY ABYMS INIOCKOCTSIMHU

Paznuunble ciocoObl 3a1aHus npsmMoil. BzaumHoe 4 1
paCIIOJIOKEHUE ABYX MPSMBIX B IIPOCTPAHCTBE.
B3anMHOe pacmonokeHue npsMou U IIIOCKOCTH.
PaccTosiHME OT TOYKM 10 IPSIMOM, MEKIY




CKpCIIMBAOIIMMHUCS MTPAMBIMHA.

Paspgen 4. Jlmaun BTOpOro mopsiaka q 1
[ToBepXHOCTH BpaIlCHUS. 4 1
Hunuaapudeckre 1 KOHUYECKHE MOBEPXHOCTU 1

BTOpOTO nopsiaka. KoHn4ueckre ceueHus..

Pazpnen 5. [loBepXHOCTH BTOPOrO MOPSAKA

DIUTUTICOU B, TUTIEPOOIONIBI, TapaOOTOUIBI, UX
KaHOHMYECKHE YPABHEHUS U CBOICTBA.
[IpsimonuHeitHbIe 00pa3yolre NOBEPXHOCTEN
BTOpOro nopsiaka. Kimaccuduxarus moBepxHocTei
BTOPOTO MOPsIJIKA TT0 KAHOHMYCCKHM YPaBHCHHSIM.

4. CTpyKTYpa U cofepKaHue TUCHUIIMHBI (MOLYJIA)
OO6mias TpyA0€MKOCTh TUCIMIUIUHBI COCTABIISIET 2 3a4. €NH.72 aK. yaca.

4.1. O0bemM TUCUMILIMHBI U BUABI Y4eOHOI padO0ThI

KosmmuecTBo akaj. yacoB
10 O4YHOU opme 1o 32049HOM (hopme 0OydeHHS
oOydeHus
Bup 3anstuii
Bcero | 3cemectp
BCETO 2 Kypc
OO6miast TpyJ0€MKOCTh AUCIUTUTHHBI 72 72 72 72
AyauTopHbIe 3aHITHS, B T.4. 36 36 22 22
KonrakThas pabora oOyuarommxcs ¢ | 36 36 22 22
penoaaBaTeneM
JIEKIIUH 12 12 8 8
IIpakTHueckue 3aHsTHS 24 24 14 14
CamocrosiTelbHas paboTa, B T.4. 36 36 46 46
npopaboTKa y4eOHOro Matepuasia
M0 TUCIUIUINHE (KOHCTIEKTOB 3 12 12
JEeKIHA, y4eOHUKOB, MaTepHAIOB 8
CETEBBIX PECYpPCOB
MOJITOTOBKA K MPAKTUICCKHM 2 12 12
3aHSTHUSIM, KOJUIOKBUYMa 8
BBITIOJHCHNE WHIBUTYJTBHBIX 10 10 12 12
3a/laHui
MOJNTOTOBKA K  CcAade  MOMIYJS
(BBIMIOJTHEHWE TPEHUPOBOYHBIX 10 10 10 10
TECTOB)
KonTposb 4
Bua utoroBoro KOHTpOJIst 4 320 X 3ad.
4.2. Jlekuum
OObeM B akaj. yacax
., | ouHas 3a04Has dopmupyembie
Ne | Pasnmen aucuuruimabl (MOIYIIS), TEMBI JICKITUN
dopma dopma KOMIIETEHIIH
o0yueHHst | oOydeHUs
1 | Pazmen 1. DneMeHTHI BEKTOPHOM ayireOpbl 4 2 OIIK-1
1.1Bekrop. CnoxeHre 1 BBIUYUTAaHUE BEKTOPOB.
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YMHOKEHUE BEKTOPA HA YUCIIO.

1.2Addunnas u mnpsMoyrojpHas JIeKapToBa
CUCTEMA KOOpJUHAT.

1.30cHOBHBIE 3amauM: [JI€JICHHE OTpe3Ka B
JAHHOM  OTHOUIEHUHU, PACCTOSHHUE MEXKIY
JBYMsI TOUKaMHU.

1.4 CkansipHoe mpoU3BEJECHUE BEKTOPOB U MX
CBONCTBA.

1.6BekTopHOE M CMEIIAHHOE MPOU3BEACHHE
BEKTOPOB, CBOWMCTBA M  T'€OMETPUYECCKHI
CMBICII.

Pa3znen 2.Meton xoopaunar. ITpsimast tuHus Ha
IUIOCKOCTb.

2.1Anrebpanyeckass JUHUA U €€ TOPSIOK.
Paznmuunbie  cnocoObl  3agaHUsl  TIPSIMOM.
2.20061ee ypaBHEHHUE MPSIMOM.

2.3 T'eomeTpudeckuid cMbICT KO3(hOUIIMEHTOB
Opd  TEKyIMX KOOpAMHAaTax B  00IEeM
YPaBHEHHH.

2.4 T'eomeTpuyecKuil cMbICI KO3((UIHMEHTOB
OpU  TEKyIMX KOOpAMHaTax B  00meM
YPaBHEHHHU.

2.5 Ilyyok mpsimbix. PaccTosHMEe OT TOYKH 10
OpsSAMOM, MEXAy MapauleIbHBIMU TPSMBIMU.
Yron Mexay AByMs IPSIMBIMU.

OIIK-1

Pazgen 3. Ilpsamble ©  MJIOCKOCTH B

MIPOCTPAHCTBE
3.1 Paznuunble crtocoOBI 3aJaHUs INIOCKOCTH.
O6miee ypaBHEHUE MJIOCKOCTH.

3.2['eoMeTpuYeCKUd CMBICT 3HAKa MHOTOYJICHA
Ax+By+Cz+D.

3.3 BzauMHOE pacHoyiO)K€HUE JABYX, TpeX
miockoctel. Ilydok © cBsI3ka IUIOCKOCTEH.
3.4PaccrosiHe OT TOYKH JI0 TUIOCKOCTH, MEXITY
napayuIeTbHBIMU MJIOCKOCTSMHU.

3.5Yron Mexny AByMs IUIOCKOCTSIMH.
3.6Paznmuunbie  crocoObI  3alaHusl  TPSIMOM.
B3aumnoe pacnonokeHue ABYX IMpsIMbIX B
MIPOCTPAHCTBE.

3.7B3auMHOE€  pacHoJIO)K€HUE MpsSAMON U
IJIOCKOCTH. PaccTositHue OT TOYKH 10 MpSIMOM,
MEXIY CKPELIMBAIOIIMMUCS MIPSIMBIMHU

OIIK-1

Paznen 4. Jluaum BTOporo nopsiaka
4.111oBepxHOCTH BpallleHUS.

4 21{unuHIpuYeCcKre U KOHUYECKUE
MOBEPXHOCTU BTOPOTO MOPSIIAKA.
4.3KoHn4JecKkue ceueHus.

OIIK-1

Paznen 5. IloBepXHOCTH BTOPOrO MOPsIAKA
5.12nmunconipl, TUTIEPOOTIOUIBI,
napaboION kI, UX KAHOHUYECKUE YPaBHEHUS U
CBOICTBA.

OIIK-1
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5.2TIpssmonuHeHbIC oOpazytoriue
HOBEPXHOCTEH BTOPOTO HOPSIIKA.
5.3Knaccudukanus MOBepXHOCTEH BTOPOTO
HOPSIIKA 110 KAHOHUYECKUM YPaBHEHUSIM.

UTOTO 12 8

4.3. IlpakTnyeckue 3aHATUSA

OO0beM B akajl. gacax
dopmupyembie

HaunmenoBanue 3aHsaTusa

O4YHasa

dbopma
00y4YeHHS

3a04Has

dopma
00y4YeHHs

KOMIICTCHIIUN

Pa3pen 1.

BCKTOp. Cno)keHHe U BBIYNTAHHUE BCKTOPOB.

2

OIIK-1

YMHOKEHUE BEKTOpa Ha YUCIIO.

OIIK-1

OcHOBHBIE 3a1a4u: EJICHUE OTPE3Ka B JAaHHOM
OTHOILUEHUHU, PpACCTOSHUE  MEXAYy  AByMs
TOYKaMH.

OIIK-1

CkansipHOe TPOU3BEJICHUE BEKTOPOB M HX
CBOICTBA.

BekTopHO®E ¥ CMENIaHHOE TMPOW3BEACHHE
BEKTOPOB, CBOICTBA U T€OMETPHUECKUN CMBICTL.

OIIK-1

Paznea 2.

AnreOpavyeckass JUHHSI M €€  TOPSAOK.
Paznuunbie crmocoObI 3a1aHus TIPSIMOM.

OIIK-1

OO1miee ypaBHEHHE TIPSIMOM.
['eomeTpuueckuit cMbICa KO3()PHUIMEHTOB IPU
TEKYIMX KOOpJMHATaX B 00IIeM YpaBHEHUHU.

OIIK-1

IIydox mnpsameix. PaccTtosiHue OT TOYKH [0
IpsAMOM, MEXIYy NapaUICIbHBIMU IIPSIMBIMH.
Yroa Mexay ABYMsl IPSIMBIMH.

OIIK-1

Pazgea 3.

3.1 PasmuyHpie cocoObl 3aIaHUs IUIOCKOCTH.
OO011ee ypaBHEHHE TIJIOCKOCTH.

OIIK-2

I'eomeTpuyeckuil CMBICI 3HAKa MHOTOYJIECHA
Ax+By+Cz+D.

OIIK-1

10

B3auMHOe  pacnonoxxkeHue — JBYX,
1ockocTeil. ITydok U cBsi3Ka MJIOCKOCTEH.

Tpex

OIIK-1

11

PaccrosHue ot TOYKH A0 IIJIOCKOCTH, MCKAY
napaljICIbHbIMU IIJIOCKOCTAMM.

OIIK-1

12

VYroa Mexay AByMsi IIIOCKOCTSIMHU.
Paznanbie crtocoOBI 3aqaHus TIPSIMOM.

OIIK-1

13

Paznmuynpie  cmocoObl  3aJaHUA  MPSMOIA.
B3anmHOe pacnonoxxeHue [ByX IMpsSIMBIX B
IIPOCTPAHCTBE.

B3aumuoe pacnoyioKeHnue PpAMO u
IJIOCKOCTH. PaccTosiHMe OT TOYKM 10 MIPSIMOM,
MEXKIY CKPEIIUBAOIIMMUCS PSMBIMU

OIIK-1

Pazgea 4.




14 IToBepxHOCTH BpaleHUs. 2 1 OIIK-1
Hunuaapudeckue 1 KOHUIECKHUE TOBEPXHOCTH
BTOPOI'O MOPSJIKA.
15 Konndeckue ceueHusl. 2 OIIK-1
Paznea 5.
16 DIUTATICOU B, TUTIEPOOIIONIBI, TapaboIOUIbI, 2 2 OIIK-1
WX KaHOHWYECKHUE YPAaBHEHUS U CBOMCTBA.
Knaccudukanus noBepxHocTeit BToporo
MOPSIIKA TI0 KAHOHMYECKUM YPaBHEHHSIM.
HTOI0 24 14

4.4. JIabopaTopHbIe PadOThI He NPELyCMOTPEHbI

4.5. CamocrosiTesqibHAasA padoTa 00y4aAOIIUXCS

Paznen quctiuminab! (Tema)

Bun camocrosTensHOM paboThI

O0OBEM aKajg.yacoB

3a04Has
ouHas hopma
dopma
oOyJeHus
00yUJCHHS
Paznenl
PaboTa ¢ KOHCTIEKTOM JIEKITUH. 2 4
[ToaroroBka K mMpakTUYECKUM ) 5
ApdunHas u mpaAMoyrojpHas | SOHATHAM.
JleKapToBa cHCTEMa KOOp/MHAT. | BPITOTHEHHE HHIMBH/IYaTbHBIX 3 3
3aJIaHUi
[ToaroroBka Kk caade MOAYJIs b b
Pa3zpen2
PaboTa ¢ KOHCIIEKTOM JIEKIIUH. 2 4
IToaroroBka K MpakTUYECKUM
3aHATHM. 2 2
B3anmHOe pacnosioxeHue AByX
TPSIMBIX B IPOCTPAHCTBE BBITIOJITHEHHE WHIUBUTYaTbHBIX
3aJaHui 3 4
[ToaroroBka K ciaue MOAYJIs 2 2
Pa3znen3
PaboTa ¢ KOHCTIEKTOM JICKITUH. 2 4
[ToaroroBka K NpakTUYECKUM ) 5
3aHATHSM.
Konnyeckne ceuenns BBITIOJIHCHHE WHIUBUTYaTbHBIX 3 3
3aJaHul
[ToaroroBka k ciaue MOayst o) )
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Pazmen 4

PaboTa ¢ KOHCIIEKTOM JIEKIIUH. 2 4
. [ToaroroBka K MpakTUYECKUM
[TpsimonuHeitHbIe 00pa3yronue 2 3
3aHITUAM.

IIOBEPXHOCTEN BTOPOIO
BBIITOJTHCHUEC MHAUBUAY AJIbHBIX

Mopsi/IKa. . 3 3
3aJlaHui
[ToaroroBka K caue MOAYJIS ) )
Hrtoro 36 46

4.6. BbinoJiHeHHe KOHTPOJIbHOI PadoThl 00y4aIOIIMMHUCS 32049HOM
popmbi

B HpOHGCCG I/I3y‘~IeHI/I$I IOUCLHUITIIINHBI «AHaJ'II/ITI/ILIGCKaﬂ FCOMCTpI/Iﬂ» 06yqa}0mnecs[
3a0YHOU (I)OpMLI 06y‘{CHI/IH AOJIKHBI BBIIIOJIHUTH KOHTPOJIBHYIO pa60Ty. HGHBIO BBIIIOJIHCHU S
KOHTpOJ'IBHOfI pa6OTLI ABJIICTCA OBJIaACHHUE OCHOBHBIMHM MAaTCMAaTUYCCKUMU IIOHATHUAMU,
InpueéMaMu MU MCTOAAaMMU. Pa60Ta COCTOHUT U3 SaﬂaHI/Iﬁ, IMPEACTABJIICHHBIX B COOTBCTCTBYIOLIEM
nocobun. PemieHue kaxaoro 3agaHus AOHKHO COMPOBOKIATHCS MOAPOOHBIMU MOSICHEHUSMHU.
H606XOI[I/IMO 3aIIUCbIBATh UCIIOJIB3YyCMbIC Q)OpMYJ'IBI. B KOHILIC pa6OTBI 3aIlIUCBhIBACTCA CIIMCOK
MCIIOJIb3yEMOM JIUTEPATYPHI.

4.7.Conep:xaHue pa3aeioB 1M CHUNINHBI
Pa3znesn 1JJieMeHTHI BeKTOPHOIi aJredpsbl.

[Tonsitue BekTopa. CrnokeHHe U BBIYUTAHUE BEKTOPOB. Y MHOKEHHUE BEKTOpPA HA YHCIIO
AdduHHAs W TPSIMOYTOJBHAS JeKapToBa cuUcTeMa KoopawHaT. OCHOBHBIE 3a/lauyd: JeJICHHE
OTpe3Ka B JAHHOM OTHOILIEHUHU, PACCTOSHUE MEXIY ABYyMsl Toukamu. CKaJasipHOE MPOU3BE/ICHUE
BEKTOPOB M HX CBOMCTBa. BEKTOpHOE M CMemaHHOE MNPOU3BEICHUE BEKTOPOB, CBOWCTBA W
F€OMETPUUYECKHUI CMBICIL.

Pasnen 2. Meton koopiuHar.

[Tpsimast nTuHMS Ha MIIOCKOCTH . AnreOpandeckas JUHHUS U €€ TOpsAIoK. Paznmuunbie
crocoObl  3amaHus npsMoi. (0mee ypaBHeHHWE TNpsAMON. ['@OMETpUYECKUI  CMBICI
KOX(pGUIIMEHTOB MPHU TEKYIIUX KOOpAMHATAX B 001IeM ypaBHeHuu. [lydok npsmeix. PaccTosHue
OT TOYKH JI0 MPSMOM, MEXKAY MapauIeIbHBIMU IPSIMBIMH. Y TOJI MEXKIY JBYMS MPSMBIMHU.

Paspnea 3. IIpsMble 1 IIOCKOCTH B IPOCTPAHCTBE.

Pasmuunble  cmocoObl  3amanHust  1wiockoctH. OOmee  ypaBHEHHE  IIOCKOCTH.
I'eomerpuueckuii cMbicn 3Haka MHorouseHa Ax+By+Cz+D. B3aumHoe pacnosiokeHue IBYX,
Tpex miockocTer. IIydok u cBsi3ka miuockocteil. PaccTosiHMe OT TOYKM 0 MIIOCKOCTH, MEXKIY
napajuleIbHBIMU  TUIOCKOCTSAMH. YTON MEXAYy JBYMs IUIOCKOCTSMHU. Pasznmuunble CcrocoObl
3aJaHus NpAMOW. B3amMHOE pacnosnokeHue IByX IMpsIMBIX B IIPOCTPAHCTBE. B3aumHoe
pacnoyioKeHUue MNpsAMOM M  IUIOCKOCTU. PaccTosstHMe OT TOYKM JO0 HOpsIMOM, MEXIy
CKPEIIUBAOIIUMHUCS MPSIMBIMUA. Y PaBHEHUE TIPSIMOU C YTIIOBBIM KO3(PPUIIMECHTOM U HadaIbHOU
opauHaroi. OOIiee ypaBHeHHE MpsSAMON U ero ucciefoBanue. [locTtpoeHue mpsiMoil mo ee
YpaBHEHUIO. YpaBHEHHE TMPSIMOM, NPOXONAIIEH: a) uepe3 JIaHHYI0 TOYKY B JIAHHOM
HanpaBiieHuu; 0) depe3 ABe NaHHbIEe TOYKU. KOOpAMHATHI TOYKH MEpPECeUeHUs ABYX MPSMBIX.
VYcnoBue mnapauienbHOCTH U MEPHEHAMKYJISPHOCTH MPSAMBIX. YpPaBHEHUE IUIOCKOCTH B
INPOCTPAHCTBE M €r0 YaCTHHIE CIIy4yau. YCJIOBHE MApauIeIbHOCTH W MNEPHEHAUKYISIPHOCTU
IJIOCKOCTEW. YpaBHEHUE TMPSIMOM Kak I[epecedyeHue JBYyX IUIocKocTerd. KaHoHuueckue
YpaBHEHUsI MNpPSMOM B MPOCTPAHCTBE. YTIJIbI MEXKAY IUIOCKOCTSAMHU, MPSMBIMHU, NPSIMOA H
IUIOCKOCTBIO.

Pa3znen 4. Jlunum BTOpOro nopsaka .




KpuBsle BTOporo mopsaka, ux oOmee ypaBHeHue. HopmanbHOe ypaBHEHHE
okpyxHocTU. KaHOHHYecKue ypaBHEHUS JUIHIICA, TUIIEPOOIIbI, TapaboJIbl.

Pasznen 5. IloBepxHOCTH BTOPOTrO MOpsAIKa JJIeMEeHTbl AHAJMTHYECKON reoMeTpuu B
TPeXMEpPHOM NMPOCTPAHCTBeE. DIUIUIICOU], MapadoIoua, TunepOoIons.

5.00pa3oBaTte/ibHbIE TEXHOJIOTHH
HpI/I HU3YUCHUNW  JUCHUILUIMHBI HCIHOJIB3YCTCA HWHHOBAIIMOHHBIC O6paSOBaTeJIbHBIe
TCXHOJIOTMHM Ha OCHOBC HHTCIrpalvHd KOMIICTCHTHOCTHOIO M JIMYHOCTHO-OPHCHTUPOBAHHOI'O
nmoaxoaoB C€ DJJIEMCHTAMU TpaAUIIMOHHOIO JICKLII/IOHHO-JIaGOpaTOPHOFO u 06y‘I€HI/I$I C
HUCIIOJIB30BAHHUEM HHTCPAKTHBHBIX (bOpM MMPOBCACHUA SaHHTHﬁ, HCCJ’IGI[OB&TCJ'IBCKOﬁ
ACATCIIbHOCTHU U MyJIBTHMGIIHfIHBIX yqe6HBIX MaTCpuraiIoB

Bu yueOHoM paboThI O0pa3oBaTeabHbIC TEXHOJIOTHH

Jlexuym DJNEKTPOHHBIC MAaTEPHAITBI, UCTIOIH30BaHUE
MYJIbTUMEIUHHBIX CPEICTB, Pa3AaTOUHbII
MaTepHa

[TpakTHdeckue 3aHITHS OO0cyxIeHre U aHalIu3 MPEATI0KEHHBIX

BOITPOCOB UX aYAUTOPHBIX 3aHATHUAX,
MHAUBUAYaAJIbHBIC JOKJIAaAbl, TCCTUPOBAHUC

CamocrositensHas padbora 3anuTa ¥ npe3eHTalus pe3yabTaToB
CaMOCTOSITEJIbHOTO UCCIEAOBaHUS Ha 3aHITHIX

6. OnleHoOYHBbIE CpeCTBA TUCUMILTHHBI (MO1YJIfA)
6.1. ITacnopt doHaa OLIEHOYHBIX CPEACTB MO JUCHUIIUHE
«AHAJIUTHYECKAS TeOMETPUsD)

Ne KOHTpoIHpyeMble Kopg O1neHOYHOE CPEACTBO
KOHTPOJIUPYEM
i pasnensl (TeMbl) ol HAaNMEHOBAHUE KOJI-
JTUACIUILIAHBL* BO
KOMITETCHIINU

1 | Tema 1. «.Bextop. OIIK-1 TecToBbIe 3amaHus 8
Ciioxenue u Bomnpocs! mis 3auera 2
BBIYUTAHUE BEKTOPOB.

YMHOKEHUE BEKTOpa
Ha YUCJI0.»

1 | Tema2.« CkansipHoe OIIK-1 TecToBrIe 3agaHNs 8
MIPOU3BEJICHUE Bomnpocsr q1s 3aueta 2
BEKTOPOB U UX
cBolicTBa. BektopHoe
W CMEIIaHHOC
MIPOU3BEJICHUE
BEKTOPOB»

2 | Tema 1«Pa3nuunsie OIIK-1 TecToBbIe 3amanus 8
CITOCOOBI 3aJaHUS Bormpocs! 1ist 3auera 2
npsimoii. 0Omiee
YpaBHEHHE IIPSIMOM.»

2 | Tema 2 «PaccrosiHue OIIK-1 TecToBbIe 3amaHus 8
OT TOYKH JI0 TIPSIMOH, Bormpocs! 1ist 3aueta 2
MEXKIY
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napauieabHbBIMU
NPSAMBIMHU. YTOJ
MEXIY IBYyMs
MPSIMBIMU. )

o]

Tema 1. «Croco0nI OIIK-1 TecToBhIC 3aMaHus
3aJJaHUs INIOCKOCTH. Bormpocs! 11st 3auera
I'eomerpuueckuit
CMBICJI 3HAKa
MHOTOYJICHA
Ax+By+Cz+D.»

(o]

Tema 2«B3aumuoe OIIK-1 TecToBbIe 3amaHus
pacIoJIoKeHUE ABYX, Bormpocs! 1ist 3auera
TpeX INIOCKOCTEH.»

oo

Tema 3. «PaccTossuue OIIK-1 TecToBble 3amaHus
OT TOYKH J0 Bomnpocs! 1151 3auera
IJIOCKOCTH, MEXIY
napauieTbHbBIMU
IUIOCKOCTIMH. YTOII
MEXIY JIBYMS
IUIOCKOCTSIMH.)

(o]

Tema 4. «B3aumHoOe OIIK-1 TecToBEIC 3aMaHUs
pacnosioKeHNue Bonpocs! q1s 3auera
MPSIMOM U TUIOCKOCTH.
Paccrosaue ot TOUukH
JI0 TIPSIMOM, MEXKTY
CKPEIIMBAIOIIUMHUCS
npssMeiMuKpuBble
BTOPOIr0 MOPSAKAY

Tewma 1. «KpuBble B OIIK-1 TecToBBIE 3a1aHUS
MPOCTPAHCTBE» Bonpock! g1 3aueta

Tema 1. « Dmauncoun, OIIK-1 TecToBEIC 3aMaHUs
napabonon, Bomnpocs! 1151 3aueta
TUIICPOOIONT»

N oco| DN oo

6.2. IlepeyeHb BONIPOCOB /15l 3a4eTa
1 cemectp

1.0npenenenrie CyMMbI U pa3HOCTH BeKTOpPOB. CBOICTBA CII0KEHUS U BEIUUTAHUS.
(OIIK-1)
2.0npenenenue nmpousBeaeHus BekTopa Ha yucio. Cpoiictea. (OIIK-1)
3.Heo6xommuMoe 1 TOCTaTOYHOE yCIOBHUE KOJTMHEAPHOCTH BEKTOPOB B BEKTOPHOU U
KoopauHaTHO# popmax. (OIIK-1)
4.0OnpeneneHre CKIIPHOTO TTponu3BeeHus BeKTopoB. Cpoiictra. (OITK-1)
5.ba3uc miockocty: apGuHHBINA, OPTOHOPMUPOBAaHHBIN. Teopema 0 pa3noKeHuu
BekTOpa 1o 6azucy. Cuctemsl koopauHaT miockoctu. (OIIK-1)
6.Teopema 0 KoopauHaTax JIMHEHHOM KoMOuHarmu BekTopos. (OIIK-1)
7.Jlenenue orpeska B qanHoM otHoreHuu. (OITK-1)
8.0mnpenenenue 1 ycloBHe KOMILUIAHAPHOCTH BEKTOpoB mpoctpancTia. (OIIK-1)
9.basuc u cucrtemsl koopauHat npoctpancTsa. Koopaunarsr Bektopa(OIIK-1)
. 10.Brryricienye AIMHBI BEKTOpa MPOCTPAHCTBA U yria Mexay BekTopamu. (OIIK-1)
11.0npenenenne u CBOMCTBA BEKTOPHOTO Mpoun3BeaeHust BeKTopoB. (OIIK-1)
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12.BeKTOpHOE POU3BEIEHUE YEPE3 KOOPAUHATEI B OPTOHOPMUPOBAHHOM pENEPE.
(OIIK-1)

13.0mnpenenenuie v cBOMCTBA CMEMIAHHOTO Mpou3BeaeHus BeKTopoB. (OITK-1)
14.BeIpaxkeHHE CMENMIAHHOTO MPOU3BEACHUS BEKTOPOB Yepe3 KOOPANHATHI
COMHOXKHTENeH B 0011eM U oproHopMupoBaHHoM pernepe. (OITK-1)
15.Kanonnueckoe 1 nmapameTpuyeckoe ypaBHeHue npsimoid Ha miockoctu. (OIIK-1)
16.YpaBHeHnE NpsIMON Ha INIOCKOCTH, IPOXOASILEN Yepe3 ABE NaHHbIE TOUKH.
(OIIK-1)

17.YpaBHeHue NpsIMOM Ha TUIOCKOCTH Yepe3 OTpe3Ku Ha ocsix koopauHat. (OITK-1)
18.YpaBHeHue npsiMoit ¢ yriioBeIM KoddduninenToM B ahpPpuHHOM crcTeme
KOOP/MHAT MJIOCKOCTU. Y paBHEHUE MPSAMOM C YIIIOBBIM KO3 (UIIEHTOM B
MPSIMOYTOJILHOM cucTeMme koopauHart miaockoctu. (OITK-1)

19.IIpsimast Ha TIOCKOCTH, KaK JHHUA nepBoro nopsaka. (OIIK-1)
20.I'eomeTpuueckuit cmbica 3Haka TpexuwieHa Ax+By+C. (OIIK-1)
21.YpaBHeHue NpsMON Ha TJIOCKOCTH, 3aIaHHOM TOUKOW U HOPMaJIbHbIM
BektopoM. (OIIK-1)

22.@opmyna pacCTOSHHUS OT TOYKH J10 mpsiMoii Ha tiockocTH. (OIIK-1)
23.B3aumHoe pacnosioxeHue AByX npsambix miockoctu. (OITK-1)
24.YcrnoBue nepecedeHyst MpsAMBIX INIOCKOCTH. Bbruncienue yria Mexmy
npsimbiMu. (OIIK-1)

25.ITapameTpuueckue ypaBHEHHUs IUIOCKOCTH. Y paBHEHUS INIOCKOCTH, 3aJaHHON
TOYKOMU U Hanpasistoumu Bektopamu. (OITK-1)
26.YpaBHEHHE IJIOCKOCTH, IPOXOIAIIEH Uepe3 TPU HEKOJIJIMHEAPHBIE TOUKH.
VYpaBHEHHE [IJIOCKOCTH Yepe3 OTPe3KH Ha KoopAUHATHBIX ocsiX. (OIIK-1)
27.11110cKOCTh, Kak MOBEPXHOCTH NepBoro nopsaka. (OIIK-1)
28.YpaBHEHHE IJIOCKOCTH, 3a/1aHHOM TOUKOW U HOpMasIbHBIM BekTopoMm. (OI1K-1)
29.BbruncneHue pacCTOSHUSA OT TOUKH J10 IMIJIOCKOCTH U PACCTOSHUS MEXKIY
napajuienbHbIMU 1ockocTsaMu. (OITK-1)

30.ITapameTpuyeckoe 1 KAHOHMUYECKOE ypaBHEHHE TpsiMoii mpocTtpaHcTBa. (OITK-1)
31.YpaBHeHue MpsIMOI B TPOCTPAHCTBE, MIPOXO/ISIICH uepe3 IBe JaHHBIE TOUKH.
[Ipsimas, kak nuHUS niepeceueHus AByx miockocte. (OITK-1)
32.BpluncieHue yria MeXIy AByMsl IPSIMBIMH B IPOCTPAHCTBE. YTOI MEXKIY
npsmMoii u ockocthio. (OITK-1)

33.PaccTosiHue MeX]ly CKpEUIMBAIOLUIUMHUCS MPSMBIMU. BEKTOpBI 1 MaTpHILIbI.
Jlunetinsie oneparuu Hag HUMU. (OITK-1)

6.3. llIka/1a OlEHOYHBIX CPEACTB

YpoBHU 0CBOEHUS Kpurepuu oneHuBanust OueHo4YHbIE
KOMIIeTeHI il cpeacTBa
(K0.1-BO 0aJLJ10B)

IIpoosunymutii - MOJIHO TeopeTHYeCKUI TECTOBBIE 3aJaHUS
(75 -100 6annos) MaTepuall, KOTOpPbId  yMmeeT (40-50),
«3aumeHo» COOTHECTH € BO3MOKHOCTAMU BOIPOCHI JIs

NMPAKTH4YEeCKOro NPUMEHEeHMS ; 3a4er

yMeeT (35-50 6amoB)

- UHTCTPUPOBATb3HAHUA W3 PA3HBIX
pasaciioB, COCANHAA IOACHCHUC U

000CHOBaHHE,
-BBIIIOJIHATh MPAKTUKO-
OPHEHTHPOBAHHBIC u
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CUTYallUOHHBIC 3a/laHus, PpCUIATb

UHTETPUPOBAHHBIC 3a7a49u
npohecCHOHATBLHOM
HAINpaBJICHHOCTH,

-OBICTPO " 0e30muO0IHO
NPOUJUTIOCTPHUPOBATh OTBET

COOCTBEHHBIMHU IIPUMEpPaMH,

- BECTH MPEIMETHYIO TUCKYCCHIO;
BIIJICET

-TEpPMHUHOJIOTHEH W3  Pa3IMYHBIX
pas3nenoB Kypcea,

- crocobaMd  MBICITUTEILHON
JIeATEIbHOCTH(aHAIU30M,
CHHTE30M, CpaBHEHHUEM,
0000IIICHHEM H T.11.),

- QpryMEHTUPOBAHHOM, I'PAMOTHO,
YETKOM peUblo.

ba3zoentii
(50 -74 6anna)
«3aAUmeno»

3HAeT TeopeTHYeCKUil "
NMPAaKTHYeCKUil MaTepuas, HO
JAOMYyCKAaeT HETOYHOCTH;

yMeeT COeIMHATH 3HaHUS U3
pa3HbIX pPa3/eNoB Kypca,

- HAXOAWTh NPABWIbHBIE MPUMEPHI
U3 MPAKTUKH, peniaTb HETHUIIOBbIE
3a/1aud Ha MPUMEHEHUE 3HAHUU B
peanbHOI MPaAKTUYECKOM
JIESITEIIbHOCTH;

BJIajieeT TEPMHUHOJIOTUEN u3
pa3IMYHBIX pa3leNioB Kypca, MpHU
HEBEPHOM  YIOTPEOJICHUU  caMm
UCIIpaBJIsieT HETOUYHOCTH,

- BCEM COJIep)KaHHUEM, BUAUT
B3alMOCBSA3M, MOXET IPOBECTH
aHaJIM3 U T.J., HO HE BCEr/a JejaeT
3TO CaMOCTOSTEIIbHO, 0€3 IOMOIIHN
npernojaBaTes,

- cnoco0amMH  MBICIHUTEIBHOM
JIeATeTLHOCTH(aHATU30M,
CHUHTE30M, CpaBHEHUEM,
00001IeHIEM | T.11.);
-apryMEHTUPOBAHHOW, T'PaMOTHOM,
YEeTKOM PEYbIO.

TECTOBBIE 3aaHUS
(30-40 6amoB),
3a4er
(20-34)

Ilopozoswiii
(35 - 49 6annos)
«3aumeHo»

3HAET TeOpPeTHYECKUH H
NPAKTHYECKUIT MaTepuaj, HO
AOMYCKAeT OIINOKM;

yMeeT COCQUHATh 3HAHUS U3
pasHBIX pa3AEIOB Kypca TOJIbKO

npu HaBOJISIIIUX BOIIPOCAxX
MIPENoaaBaTes,

- c TPYAOM COOTHECTH
TeOpPeTHYeCKUi "
NMPAKTUYEeCKH, JIOIyCKast

TECTOBBIC 3aJJaHH
(20-29),
3auet (15-20
OaJIIOB)
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OMOKM B DEIIEHUU HETUIIOBBIX
3ajjad Ha NPUMEHEHHWE 3HaHUN B

peanbHOU [IPaKTUYECKOU
NeSITEIbHOCTH,
Baaneer HEA0CTATOYHO
crocobamu MBICITUTEIIbHOMN
JIeSITeIbHOCTH(AHAIU30M,
CUHTE30M, CPaBHEHUEM,
0000IIICHUEM U T.]1.);
- cjaadou aprymeHTamnuei,
JIOTHKOH NpH MOCTPOCHHH
0TBeTA.
Huskuu He 3HaeT TECTOBBIE 3aJJaHUs
(0onopozoewtii)(komnemen | - TeopeTHYeCKH | (0-156ammoB),
uusa He chopmupoeana) | IPAKTUYECKHII MaTepuaJl, HE 3a4eT
(0-34 6anna) — «ne - CYIIHOCTHOM 4acTH Kypca; (0-15 6anmoB)
3aumeHno» He yMeeT

- 0e3 CyHIeCTBEHHBIX OIIHUOOK
BbICTPANBATh OTBET, BHINOJHATH

3aJaHue,
- BBIIIOJIHATH NPaKTUKO-
OpPUEHTUPOBAHHBIC u
CUTyaIlMOHHbBIC 3aJaHMs, pEIIaTh
UHTCTPUPOBAHHBIC 3a71a49u
npodecCHOHATBLHOM
HAIPaBJICHHOCTH,

- WJLTIOCTPUPOBATH OTBET
pUMEpaMu;

He BJIaJieeT TEPMUHOJIOTHEH Kypca,
crocodamu MBICJIUTEIIBHOM
JIeATEeILHOCTH(aHAIU30M,
CHHTE3O0M, CpPaBHCHHEM,

0000menueM # T.J.);TPaMOTHOM,
YETKOM PEYbI0.

Bce  KOMIIIEKTBI  OLIEHOYHBIX CPEACTB  (KOHTPOJIBHO-
U3MEPUTEITLHBIX MaTEepPUaIOB), HEOOXOIUMBIX JUIsl OIEHKH 3HAHWH, YMEHWW, HABBIKOB M (WJIH)
OTBITA JIEATENBHOCTH, XapaKTEepHU3YIOLIUe 3Tambl (OPMHUPOBAHUS KOMIIETEHIMH B Ipolecce
OCBOCHHS JMCUUIUIMHBI (MOAYJISI) TOAPOOHO TpEICTaBICHBI B JOKyMeHTe «DOHJ OIEHOYHBIX
CPEICTB AUCUIUTUIMHBI (MOIYTIS)».

7. YueOHO-MeTOANYeCcKOe U HH(POPMAITHOHHOE o0ecniedyeHre JUCHUIIJINHbBI

(MoayJin)
7.1.0cHOBHAasI yueOHasi JJUTEPaATypa
1. Kunxosu E.H. BeruncimurensHnas MmatemaTtuka —M.:Akagemus, 2013.
2. Kpemep H.III. Beiciias maTematuka Jiisi 3KOHOMHUUECKOI0 OakanaBpuaTa: yYeOHUK U

npaktukym/ H.IIL.Kpemep, b. A. Ilytko, U.M.Tpummn, M.H.®punman; nox penakuuen
H.III.Kpemepa.-4-e uzz., nepepad. u gom.-M.: U3n-so FOpaiit: U/ FOpaiit, 2012.-909c¢.

7.2. JlonoJIHUTEbHAA YUYeOHas JauTeparypa
1. AnkunoB A.B. Bricmias maremaTrka: yue6Hoe nmocobue. B 2 4. U.1/A.B. Aukuios, T1.A.

Benbmucos, HO.A.Pemernukos; moz obmeit penakuueit I1.A.Benbmucosa. — 2-e u3f.-
Viapsguosek: Yal'TVY, 2011.-250 c.
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2. T'asusosa H.H., [lertsapesa O.M., Xy3unaxmerosa P.H..Ilogroroska k uroropomy
TECTUPOBAHUIO IO MaTeMaTHKe B BbIcIIEH 1IKoje. baHk TecToB: yuebHOe mocobue
W3narensctBo: Ka3zaHCKui HALIMOHAJIBHBIN MCCIIEA0BATENbCKUI YHUBEPCUTET
texHojoruueckuit ISBN:978-  5-7882-1402-3 I'ox: 2013

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

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

5. Psabymxo A.IL., XXyp T.A. Bricuias MmaTemaTHka: Teopus U 3aaun: yueoHoe nocodue. B
5 u. Y. 2. KommiekcHble uyucna. HeompeneneHHbli M ONpPENEICHHBIA WHTETPAJIbL.
@OYHKIMM HECKOJIbKUX NepeMeHHbIX. M3aarenscTBo "Bpicmas mkomna". ISBN:978-985-
06-2766-7 I'on: 2016

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

7. CunbBanoBuu O.B. JlabopaTopHbIii TPaKTHKYM IO BBICIIEH MaTeMaTuke. KpuBbie
BTOPOTO MOpsiiKa

8. CemenoBa H.M. Martepuainsl aisi TECTUPOBAHMSI 110 BBICIIEH MaTeMaTuke: Y4eOHoe

nocobue Juist CTyI€HTOB, 00yJaromuxcs o HanpasyieHusM 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. UznarenbcTBO: CaHKT-

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

0773-5Ton: 2015

7.3 MeToau4yeckue YKa3aHUs M0 OCBOCHHUIO TUCHMILIIMHBI
Huxonoposa JI.U., ®pososa C.B., AunkueBa DH. Metonuueckre ykazaHus 0 MaTEMATHKE
Ui o0y4Jaromuxcs 1no HanpasieHuto moarotosku 09.03.01 HMudopmatuka v BEIYUCTUTEIbHAS
TEXHUKA ,pa3fien « DJIeMEHThl BEKTOpHOU areOps» MudyypuHck 2022.

7.4 Uupopmanuonnbie M nMGppoBbIe TEXHOJOIMH (IPOrPaMMHOe
ob0ecrneyeHnune, COBpeMeHHbIe NpodecCHOHAIbHBIEC 0a3bI JAHHBIX U
HH(pOpPMALMOHHBIE CIIPABOYHbIC CHCTEMBI)

VYyeOHas gucuumuiiHa (MOJyJb) TNPENyCMaTpUBAeT OCBOEHHE HWHPOPMAIMOHHBIX U
UPPOBBIX TeXHONOTUH. Peanu3zanust 1ndpoBbIX TEXHOIOTHI B 00pa3oBaTeIbHOM IPOCTPAHCTBE
SABJISICTCSI OJHOM W3 BaXXHEHIIMX IIeJied 00pa3oBaHUsA, [AIOMIed BO3MOXXHOCTH pa3BUBATH
KOHKYPEHTOCIIOCOOHbIE KauecTBa OO0yYaromuxcs Kak OyIyIMX BbICOKOKBAIU(DUIIMPOBAHHBIX
CIIELUAIUCTOB.

[udpoBble TEXHOIOIUH MPEAYCMATPUBAIOT Pa3BUTHE HAaBBIKOB 3(h(EKTHBHOrO pereHus
3a1a4  Mpo¢EeCCHOHATIBHOIO, COIMAIBHOTO, JUYHOCTHOTO XapakTepa ¢ HCIOJb30BaHUEM
pa3INYHbIX BUJOB KOMMYHHUKAIIMOHHBIX TeXHONOTHH. OcBoeHHe LU(POBBIX TEXHOJIOTMH B
paMKax JaHHOW IUCIMIUIMHBI (MOJIYJs) OPHEHTUPOBAHO Ha CIIOCOOHOCTh 0O€30MacHO H
Ha/uIeKaluM  o0pa3oM  MoJy4yaTh JOCTYH, YHpaBiiATh, MHTETPUPOBATh, OOMEHUBATHCH,
OLICHMBATh U CO37aBaTh HMHQOPMAIMIO C TOMOIIBIO LHUPPOBBIX YCTPOMCTB U CETEBBIX
TexHosoruil. dopmupoBanue UPPOBOH KOMIETEHTHOCTU MHpeAronaraeT padoTy ¢ JaHHBIMH,
BJIa/ICHUE UHCTPYMEHTAMU JI1 KOMMYHHKAIUH.

7.4.1 DJ1eKTPOHHO-0UOJIMOTEYHbIE CUCTEMbI U 0a3bI JAHHBIX

1. OO0 «3BC JIAHb» (https://e.lanbook.com/) (moroBop Ha oOKa3aHHE YCIYr OT
01.09.2025 Ne 6/u (CeteBast 2JIeKTpOHHAsI OMOIMOTEKA).
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2. basza gaHHBIX 3JeKTPOHHBIX MHPOpMannoHHbIX pecypcoB @I'BHY ITHCXB (morosop
o O0ECIHeUeHUI0 JI0CTyna K 3JeKTpOHHBIM HH(popmanuoHHbIM pecypcam OI'BHY ITHCXb
yepe3 TepMuHai yaaienHoro goctymna (TY ] ®T'BHY HHCXB) ot 01.12.2025 Ne 04-YT/2025).

3. 000 «dnekrponnoe n3narenbctBo FOPAWT (https://urait.ru/) (1oroBop Ha okazaHue
yCIOyr MO TPEeAOCTaBIEHHIO JOCTyma K oOpaszoBatensHoW miaardgopme OOO «DnekTpoHHOE
m3patenbctBo FOPAMT» ot 01.09.2025 Ne 7326).

4. DnexTpoHHO-OmOMMoTeuHass cucrema «Bepuaackuit»  (https://vernadsky-lib.ru)
(moroBop Ha 6€3BO3ME3THOE MCTIOIB30BaHue Tpon3BeaeHUH oT 26.03.2020 Ne 14/20/25).

5. baza pgannpix HOb «HammonanwpHas snextponHas OuOnuoteka» (https://rusneb.ru/)
(moroBop o moakmoueHnr k HOb u nmpenocraBinenuun nocryna k oosekram HOb ot 02.09.2024
Ne 101/HOb/4712-n).

6. JloroBop O COTPYJAHMYECTBE II0 OKA3aHHIO OWOIMOTEUYHO-UH(MOPMAITMOHHBIX |
COLMOKYJIBTYPHBIX YCIYT IOJIb30BaTENsIM YHHMBEPCHTETa W3 YHMCIIa HMHBAJIHMJIOB MO 3PEHHIO,
CJIa0OBUISIINX, WHBAIHIOB JAPYTHX KATETOPHHA C OTpaHUYEHHBIM JTOCTYIIOM K HH(OpMAIHH,
JWI, UMEIOMIMX TPYAHOCTH ¢ uTeHueM MockonedaTtHoro tekcrta TOI'BYK «TamOoBckas
obnacTHas yHuBepcanbHas HayuyHas Oubnmoreka uM. A.C. [lymkunay ®Ounman «CnenuanbHas
oubmmorexka st crnensix uM. H.A. OctpoBckoro» (https://www.tambovlib.ru) (morosop o
corpyaaudectse ot 10.10.2024 Ne 0001).

7.4.2. Ua(popManinoOHHbIE CIIPABOYHbIE CHCTEMBbI

1. Cnpasounas npasoeas cucmema Koncynemanmllnioc (0o2o6op nocmasku, aoanmayuu
U conposodcoenuss dkzemnaapos cucmem Koncynomanmllnoc om 24.02.2026 Ne 12760
/13900/3C).

2. Dnexmponnwiti nepuoouyeckuil cnpasounux « Cucmema I'APAHT» (0ocosop Ha ycrnyeu
no conpogooicoenuro om 11.02.2026 Ne 194-01/2026).

7.4.3. CoBpemeHHbIe NpodeccHOHANBbHBIE 0a3bI JAHHBIX

/. baza naHHBIX HOpPMATHUBHO-IIPABOBBIX AaKTOB MH(OPMAIMOHHO-00pa30BaTEIbHOMN
nporpammel «Pocmerony» (morosop ot 06.11.2025 Ne 505/2025)

2. baza panneix Hayunoii snextponHoit Oubmmorekn eLIBRARY.RU - poccuiickumii
UH(POPMALMOHHO-aHAIUTHYECKUI MOpPTall B 00JIACTH HAYKH, TEXHOJOTMH, MEIULIUHBI U
oOpazoBanus - https://elibrary.ru/

3. Tlopran oTkpeITEIX TaHHBIX Poccuiickoit @enepanuu - https://data.gov.ru/

4. OtkpbiTie ngaHHble @DenepanbHOM  CIyKObl TOCYJapCTBEHHOM  CTaTHUCTUKH -
https://rosstat.gov.ru/opendata

5. TpodeccronanbHbie 0a3bl JaHHBIX. OJIEKTPOHHAs OWONIHMOTEKAa MaTeMaTHYCCKHX

¢ynkuuithttps:/dlmf.nist.gov/

6. TlpodeccronanbHble 6a3pl JaHHBIX. MeEXIyHAPOIHBIH Hay4YHO-00pA30BaATEIbHbBIN CAlT
EqWorld http://eqworld.ipmnet.ru/indexr.htm

7.4.4. JIuLleH3MOHHOE U CBOOOIHO PACNIPOCTPAHsieMOe MPOrpaMMHOe
o0ecrneyeHne, B TOM YHUCJIe 0T€4eCTBEHHOT 0 MPOU3BOACTBA

7.4.5.Pecypcbl HHPOPMALIMOHHO-TEJIEKOMMYHUKAMOHHOI ceTn « AHTEepHE?

1. CDTOwiki: 6a3a 3nanmii o mudpoBoit Tpanchopmanuu https://cdto.wiki/

2. http://e.Janbook.com

3. http://nereshila.ucoz.ru/index/proizvodnye vysshikh porjadkov i proizvodnye funkcii
zadannoj_paramctricheski/0-10.IIpon3BoaHbIe BEICIINX HOPSIIKOB HEKOTOPBIX (PYHKITUIA.
[TpousBoaHble GyHKIINY, 33JaHHON MapameTpuyecku. [Ipon3BoaHas cTeneHHO-oKa3aTelbHON
(GyHKIMH .

4. http://www.znannya.org/?view=proizvodnue vusshuh poryadkov. [Topran 3Hanus
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http://ru.wikipedia.org/w

HaumenoBanu Paszpador Hoctynn Ccplika Ha PexBu3UTHI
e yuk IO 0oCTh Enunbliii peectp NOATBEPKAAI0LIEr0
(npaBoo06aagar | (IMIEeH3MOHHOE, poccuiickux AOKYMeHTa (mpHu
eJib) cB00O/IHO nporpamm st IBM HAJTNYUH)
pacnpocTpansie u BJI (mpu
Moe) HAJIMYHH)
Microsoft Microsoft JInuensuo - JIvuensus
Windows, Corporation HHOE ot 04.06.2015
Office Ne 65291651 cpox
Professional JIEHCTBUS: OECCPOUHO
AHTHBUpYCHOE AO JIuuensuo https://reestr.di Cy6uuieH3no
MPOTPaMMHOE «JIabopaTopust HHOE gital.gov.ru/reestr/366 HHBIN JIOTOBOP C
obecrieueHne Kacnepckoro» 574/?sphrase_id=415 | OOO «Codteke» ot
Kaspersky Endpoint (Poccust) 165 17.12.2025 Ne 6/H,
Security ans OusHeca CPOK JICHCTBHSL: C
18.12.2025 mo
17.12.2026
Moi#Ogduc 000 JInenzno https://reestr.di Kontpakr ¢
CraHmapTHBIHA - «Hogsie HHOE gital.gov.ru/reestr/301 00O «Py6uxon»
OdwucHbrit 00J1auHBIC 631/?sphrase_id=269 ot 24.04.2019
makeT Jyis paboThI C TEXHOJIOTUN 8444 Ne
JIOKYMEHTaMH U (Poccust) 03641000008190000
OuTOH 12
(myoffice.ru) CPOK JISWCTBHSI:
OeccpodHo
OdwucHsrit AO «P7» JInensno https://reestr.di Kontpaxr ¢
TaKeT HHOE gital.gov.ru/reestr/306 000 «Codrexcy
«P7-Ocpucy 668/?sphrase_id=443 ot 24.10.2023
(meckromHas 5041 Ne
BEpCHsI) 03641000008230000
07
CpOK J€HCTBUS:
OeccpouHo
OnepanuoHHas 000 JInuensno https://reestr.di Kontpakr ¢
cucreMa «AJbT "BazanbT HHOE gital.gov.ru/reestr/303 000 «Codprexce»
Oo6pazoBanne cBoOOTHOE 262/?sphrase id=443 ot 24.10.2023
MIpOrpaMMHOE 5015 Ne
obecrneuenue" 03641000008230000
07
CpOK JeHCTBUS:
OeccpouHo
IIporpammuast AO Junensuo https://reestr.di JInueH3noHHbI
cucreMa st «AHTUIIIATHAT» HHOE gital.gov.ru/reestr/303 it norosop ¢ AO
oOHaApYKEHUS (Poccwust) 350/?sphrase_id=269 «AHTHUTUIaTHAT OT
TEKCTOBBIX 8186 16.05.2025 Ne 10567,
3alMMCTBOBaHUH B CPOK JEHCTBHUS: C
Y4IeOHBIX U HAYIHBIX 16.06.2025 mo
paboTax 15.06.2026
«AHnTumnaruat BY3»
(https://docs.antiplagia
us.ru)
Acrobat Adobe CBoOonH - -
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https://ru.wikipedia.org/wiki/Adobe_Systems

Reader Systems 0
- IPOCMOTP pacrpocTpaHsem
nokymeHtoB PDF, oe
DjvU
Foxit Reader Foxit CBoOomH - -
- IPOCMOTP Corporation 0
nokymentoB PDF, pacrpocTpaHsiemM
DjVU oe
6. iki.  IlpousBomHast QpyHKIIUH.
7. http://www.pm298.ru/reshenie/pryavn3.php. [Ipuknagnas MmaTeMaTuka.

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

able/. Tabnuna mpoU3BOAHBIX.

9. http://www.matburo.ru/ex ma.php7pl =maproiz. Matemaruueckoe bropo:

[Tpumepsl MO0 MaTeMaTHYECKOMY aHAIN3Y.

10.  http://www.pm298.ru/prdif2.php.  CrnpaBoyHHMK MaTeMaTH4EeCKUX (GOPMYIL.

11.  http://unichance.ru/pages/32/7uid=618. bubnuotexka. [IpousBoanas.

12.  http://festival.lseptember.ru/articles/520223/. CnpaBouHbIii MaTepua.

13. http://www.reshebnik.ru/solutions/2/19. 3anaunuk. Ky3uemos JI.A.

7.4.6. lIlndpoBbie HHCTPYMEHTHI, IPUMEHsieMbIe B 00pa30BaTe/IbHOM
npoiuecce

LMS-mardpopma Moodle

BupryanpHas qocka Mupo: miro.com

Buptyanbnas nocka SBoard https://sboard.online

Bupryansnas gocka Padlet: https://ru.padlet.com

Ob6naunsie cepBucsl: Anaexc./luck, O6mnako Mail.ru

Cepsucsl onpocoB: Anaexc @opmbl, MyQuiz

Cepsucsl BuneocBsizu: Snmnekc tenemoct, Webinar.ru

. CepBuc coBMecTHOH pabOTHI HaJT TPOEKTaMu 1t HeOonbImmx rpyn Trello

http://www.trello.com

N U AW

7.4.7. llndpoBbie TEXHOJIOTMH, IPUMEHsIEMbIe IPH U3YYCHUU JUCHMIIUHbBI

Ne | Ludpossle TeXHOTOTHN Bugp! yueOHO# paboThI, dopmupyemsble
BBINOJIHAEMbBIE C IPUMEHEHHUEM KOMIIETEHIIUH
(G pOBOH TEXHOIOTHH
O0J1aYHBIE TEXHOJIOTHH Jlexun OIIK-1
[IpakTuyeckue 3aHITUS
Boabiue nanubie Jlexun OIIK-1
ITpakTrdeckue 3aHATHUS

8. MarepuajibHO-TeXHUYECKOEe o0ecnevyeHne U CIUITUHbI (MOAYJIs1)

Jlexuuu MpoOBOAATCS B ayIUTOpHH 2/32 000pyaoBaHHAS:

CuCTeMHBI KOMIUIEKT: TPOLECCOp + MOHHUTOP, BEHTHIATOP, MaTepUHCKas IUIaTa,
namatb DDR3 4096MB, nakonuTenb, yCTPOWCTBO YTCHHs KapT MaMATH, TIPUBOJI, KOPITYC, OJI0K
NUTaHMsl, Ki1aBuarypa, Mbib (MHB. Ne 21013400555), skpan HacteHHbIi (MHB. Ne 2101040005),
nuarnpoektop JIDTU 60 (muB. Ne 1101040005). JluneHsnonHoe mporpamMmHoe oOecrieueHue:

«M3narenscTBO Jlanb. DnekTpoHHO-OMOMMOTEUHas: cuctemay http://e.lanbook.com (moroBop ot
25.02.2014 Ne 25-1/02, cpok aeiictBus 10 25.02.2017)
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3aHATUS IPOBOJSATCS B KOMITbIOTEPHBIX kiaccax 1/114, 1/115 . KoMmbloTepHbIe KI1acChl,
000pyI0BaHHBIE COBPEMEHHOM TEXHUKOW M MeOENbIo sl TPOBEICHUS JTAOOPATOPHBIX 3aHITHH.
Kommbrotepsl 00beAMHEHBI B IOKATHHYIO CETh C BBIXOJIOM B Internet.

Koprniyc yu. 1/1, kabunet Nel14: 21013400425  Kommerotep P-233; 21013400446

Komnerorep P-233; 21013400453  Komnsrorep P-233; 21013400454 Komnsrotep P-
233; 21013400455 Kowmmsrotep P-233; 21013400480 Kommperorep P-233; 21013400481
Kommnsrorep P-233; 21013400482  Kommnsiotep P-233; 21013400505 Kommnsrotep P-233.

Kopnyc yu. 1/1, xabuner Nell5: 2101045274 Kommnbiotep Celeron E3500, mar.mutara
ASUS, onep.namsate 2048Mb, monutop 19» AOC; 2101045275 Kommetotep Celeron E3500,
mar.mata ASUS, onep.mamsats 2048Mb, morutop 19» AOC; 2101045276 Kommberotep Celeron
E3500, mar.mmara ASUS, onep.mamste 2048Mb, monutop 19» AOC; 2101045277 KomnbroTep
Celeron E3500, mart.mutata ASUS, omep.mamsate 2048Mb, monutop 19» AOC; 2101045278
Kowmmerorep Celeron E3500, mar.utatra ASUS, omep.namsats 2048Mb, monutop 19» AOC;
2101045279 Kommbrotep Celeron E3500, mar.muiiata ASUS, onep.namsate 2048Mb, moHuTOp
19» AOC; 2101045280 Kommetotep Celeron E3500, mar.mutatra ASUS, onep.mamsars 2048Mb,
mouuTOop 19» AOC; 2101045281 Kommerotep Celeron E3500, mar.mnata ASUS, onep.mamsith
2048Mb, monurtop 19» AOC.

Pabouas nporpamma JAUCLHILIMHBI COCTaBlIeHa B cOOTBETCTBUU ¢ TpeboBanusimu ®I'OC BO
no HampasyieHuto noarotoBku 09.03.01 MudopmaTuka U BeIYUCINTENbHAST TEXHUKA (YpPOBEHb
OakanaBpuaTa), yTBEp>KACHHOro pruka3oM MunoOpuayku Ne 5 ot 12.01.2016.

ABtop(s1) Kapreunna H.B. nonent kadeapsl marematuky, GU3MKH U MHOOPMALMOHHBIX
texHosoruii, Hukonoposa JI.U.,— nouent kadenpbl MatemMaTtuku, QU3MKU U WHPOPMALIMOHHBIX
TEXHOJIOTUH.

Kapreunna H.B. Hukonoposa JI.H.

ITporpamma paccMOTpeHa Ha 3acelaHuM y4eOHO-METOANYECKON KOMUCCUN HHKEHEPHOTIO
uHcturyta ®I'bOY BO Muuypunckuii I'AY, nporokos Ne 1 ot «30» aBrycra 2016T.

[IporpamMma yTBep)kKJeHa penieHHueM Y4YeOHO-METOAMYECKOro COBETa YHUBEPCHUTETA
npotokoi Ne 1 ot 23 cenrsiops 2016 .

Penensent: npodeccop, T0KTOp ¢/X HayK
bob6posuny Jlapuca BuktopoHa
[Tporpamma paccMOTpeHa Ha 3aceaHuu KadeIpbl MaTeMaTHK, (PU3UKUA U
TEeXHOJIOrMuecKkux AucuuIuivg . [Ipotokon Nel ot 1centsabpst 2016 r.
IIporpamma paccMOTpeHa Ha 3acelaHuM y4eOHO-MEeTOANYECKONH KOMUCCUN MHKEHEPHOT O
uHcturyta ®I'bOY BO Muuypunckuit I'AY, nporokon Ne 1 ot «30» aBrycra 2016T.
IIporpamma yTBep)kJIeHa peleHHeM Y4eOHO-METOIMYECKOTO COBeTa YHHBEpPCUTETa
npotokoi Ne 1 ot 23 cenrtsa6ps 2016 r.
[Tporpamma nepepaboTaHa u 10MoiIHeHa B cooTBeTcTBUHU ¢ TpeboBanusimu ®PI'OC BO.
[Tporpamma paccmoTpeHa Ha 3aceanuu Kadeapbl MaTeMAaTUKH, GU3UKU U
TEeXHOJIOTHUeCKUX aucuuriuH. Jlporokon Ne 8 ot «14» anpens 2017 r.
[IporpamMma paccMOTpeHa Ha 3ace/laHuu y4eOHO-METONUECKONH KOMUCCUN MHKEHEPHOTO
uHcturyta ®I'bOY BO Muuypunckuii I'AY, nporokon Ne 9 ot 17 anpens 2017 r.
[Tporpamma yTBepkIeHa Ha 3acelaHUM Y4eOHO-METOAMYECKOTO COBETa YHHBEPCHUTETA
npoTtokoi Ne 8 ot «20» anpens 2017 r.
[Iporpamma nepepaboTrana u AonoiaHeHa B cOoTBeTCTBUU ¢ TpeboBanusimMu ®I'OC BO.
[Iporpamma paccMoTpeHa Ha 3acedaHuu  Kadeapbl MaTeMaTHUKH, (GU3MKA U
UHPOPMAMOHHBIX TexHONIOTui. [IpoTokon Ne 2 ot «28» despains 2018 r.
IIporpamma paccMOTpeHa Ha 3acelaHuM y4eOHO-METOANYECKONH KOMUCCUN MHKEHEPHOT O
uHcturyta ®I'6OY BO Muuypunckuii 'AY, nporokon Ne 9 ot 16 anpens 2018 r.
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IIporpamma yTBepkaeHa PemieHneM y4eOHO-METOAMYECKOTO COBETa YHHUBEPCHUTETA
potokod NelO ot 26 anpens 2018 roxa.

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

[Iporpamma paccmoTpeHa Ha 3aceJaHMd  Kadeapbl MaTeMaTHUKH, (GU3MKA H
nHpopMannoHHbIX TexHoJorui. [Iporokon Ne 7 ot «26» mapra 2019 1.

[Iporpamma paccMoTpeHa Ha 3aceJaHUM Y4eOHO-METONYECKOH KOMUCCUU UHIKEHEPHOTO
unctutyra ®I'60Y BO Muuypunckuiit I'AY, nporokon Ne 9 ot 22 anpens 2019 r.

[Iporpamma yTBepkaeHa Pernennem yueOHO-METOIMYECKOTO COBETa YHUBEPCUTETA
rpotokod Ne8 ot 25 anpeinsa 2019 roga.

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

[Iporpamma paccmMoTpeHa Ha 3acemaHud  Kadenpsl MaTeMaTHKd, (U3UKA U
UHPOpMaLMOHHBIX TexHonorui. [Iporokon Ne 8 ot «8» anpens 2020 r.

[IporpamMma paccMoTpeHa Ha 3aceJaHUH Y4eOHO-METOAMYECKON KOMUCCUU HHKEHEPHOTO
nHctutyra ®I'60Y BO Muuypunckuit I'AY, nporokon Ne 9 ot 13 anpens 2020 r.

[IporpamMma yTBepkaeHa PemienneMm y4eOHO-METOAMYECKOIO COBETa YHHUBEpPCUTETA

npoTtokoi Ne§ ot 23 anpens 2020 rona.

[Iporpamma nepepabotana u ONOJIHEHA B cOOTBETCTBHHM ¢ TpeboBanusmu OI'OC BO.

[Iporpamma paccmMoTpeHa Ha 3acemaHud  Kadenpel MaTeMaTHKd, GU3UKH U
UHPOpMaLMOHHBIX TexHonoru. [Iporokon Ne 10 ot «09» mapta 2021 r.

[IporpamMma paccMoTpeHa Ha 3aceJaHUH Y4eOHO-METOANUYECKON KOMUCCUU HHKEHEPHOTO
nnctutyra ®I'60Y BO Muuypunckuit I'AY, nporokosn Ne 9 ot 05 anpens 2021 r.
[Iporpamma yTBepkaeHa PernieHneM y4eOHO-METOIWYECKOTO COBETa YHUBEPCHUTETA IMPOTOKOJI
Ne8 ot 22 ampens 2021 ropa.

[Tporpamma nepepaboTaHa u 10MoIHEHa B cooTBeTcTBUHU ¢ TpeboBanusimu ®PI'OC BO.

[Iporpamma paccmMoTpeHa Ha 3acefaHud  Kadenpsl MaTeMaTHKd, GU3UKH U
UHpOpMaMOHHBIX TexHonorui. [Iporokon Ne 10 ot «10» urons 2021 r.

[IporpamMma paccMoTpeHa Ha 3aceJaHUHM Y4eOHO-METOAMUYECKONH KOMUCCUU NHKEHEPHOTO
nHctutyra ®I'60Y BO Muuypunckuiit I'AY, nporokon Ne 11 ot 15 urons 2021 r.
[Iporpamma yTBepkaeHa PemieHneM y4eOHO-METOIMYECKOTO COBETa YHUBEPCHUTETA IMPOTOKOJI
Nel2 ot 30 mrons 2021 roga.

[Iporpamma nepepaboTrana u AonoiaHeHa B cooTBeTcTBUH ¢ TpeboBanusimMu ®I'OC BO.

[Iporpamma paccMoTpeHa Ha 3acedaHuu  Kadeapbl MaTeMaTHUKH, (GU3MKA U
UHPOPMAIMOHHBIX TexHOoMorui. [Iporokon Ne 8 ot «12» ampens 2022 r.

[Iporpamma paccMoTpeHa Ha 3aceJaHMM y4eOHO-METOINYECKOH KOMUCCUU UHKEHEPHOTO
unctutyra ®I'60Y BO Muuypunckuii I'AY, nporokon Ne 7 ot 14 anpens 2022 r.

IIporpamma yTBepxkieHa PemieHneM yueOHO-METOIUYECKOTO COBETa YHHBEpPCUTETA
npotokoi Ne§ ot 21 anpenst 2022 rona.

[Iporpamma nepepaborana u AonoiaHeHa B cooTBeTcTBUM ¢ TpeboBanusimu ®I'OC BO.

[Iporpamma paccMoTpeHa Ha 3acedaHuu  Kadeapbl MaTeMaTUKH, (GU3MKU U
uHPOpMaMOHHBIX TexHonoTui. [IpoTtokon Ne 9 ot «01» urons 2023 r.

[Iporpamma paccMoTpeHa Ha 3aceJaHMM y4eOHO-METOANYECKOH KOMUCCUU UHIKEHEPHOTO
unctutyra ®I'60Y BO Muuypunckuii I'AY, nporokon Ne 10 ot 19 urons 2023 r.

IIporpamma yTBepxkieHa PemeHneM yueOHO-METOJMUECKOTO COBETa YHHBEpPCUTETA
npotokos Nel0 ot 22 uronst 2023 rona.
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[Iporpamma paccmoTpeHa Ha 3aceaHMd  Kadeapbl MaTeMaTHUKW, (GU3MKA H
nH(popManoHHbIX TexHoJorul. [Ipotokon Ne 6 ot «14» mas 2024 r.

[Iporpamma paccMoTpeHa Ha 3aceJaHUM Y4eOHO-METONYECKOH KOMUCCUU UHKEHEPHOTO
nHctutyTa ®I'BOY BO Muuypunckuii ['AY, npotokos Ne 9 ot 20 mas 2024 r.

IIporpamma yTBepxkieHa PemieHneM yueOHO-METOIMUECKOTO COBETa YHHBEpPCHUTETA
npoTokoa Ne 09 ot 23 mas 2024 rona.

[Iporpamma nepepaborana u JONOJIHEHA B cOOTBETCTBHHM ¢ TpeboBanusmu OI'OC BO.

[Iporpamma paccMoTpeHa Ha 3acedaHuu  Kadeapbl MaTeMaTUKH, (QU3MKH U
nHpOpMaMOHHBIX TexHOoJorui. [IpoTokon Ne 6 ot «6» anpens 2026 r.

IIporpammMa paccMOTpeHa Ha 3aceJaHUU y4eOHO-METOINYECKON KOMUCCUH UHKEHEPHOT O
nncturyra ®I'60Y BO Muuypunckuit I'AY, nporokosn Ne 8 ot 13 anpens 2026 r.

[Iporpamma ytBepkaeHa PemenueM yueOHO-METOJMUYECKOTO COBETa YHHBEpPCHUTETA
nporokoi Ne 07 ot 22 anpens 2026 roga.

OpurrHas TOKyMEHTa XpaHHUTCS Ha Kadeape MareMaThkd, GU3UKH U MHGOPMAIIMOHHBIX
TEXHOJIOTHUH.
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