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Hampasnennocts (mpoduinb) CucTeMbl aBBTOMAaTU3UPOBAHHOTO TPOCKTUPOBAHMUS

KBamudukanus OGakanaBp

Muuypunck - 2024



1. esun ocBOeHUSI TUCUUILTHHBI (MO/YJIf)

JucuuiimHa «AHaIATHYECKass TEOMETPHs» WIrpaeT BAXHYIO poOidb B 00pa3oBaHUU
WH)XKCHEpa, TaK KaK JIOKUT B OCHOBE MHOTMX WHXCHEPHBIX AMCHUIUIMH. LlenmsMu ocBoeHUs
JUICIUIUIAHBI  (MOJIYJIsI) SIBJISIFOTCS: BBIPAOOTKA MPAKTHYECKHX HABBIKOB W YMEHUH IO
AHATUTUYCCKOW TC€OMETPHH HEOOXOIUMBIX JJIsi M3y4eHHUs TOCICAYIONIMX MATeMATHYECKUX U
CICIUAIIbHBIX JUCIHMILINH, PEIICHUE WH)KCHEPHBIX M MPHUKIIAIHBIX 3a]1ad.

3amauy JUCLUILIMHEL:

- (opmupoBaHHE TEOPETHUYCCKUX 3HAHMHA IO AHAJIUTUYECKOW TIeoMeTpuu (OCHOBHEBIC
MOHSITHSI, OIPENCICHUE, TEOpPeMbl W (PAKThl) HEOOXOAMMBIC JII HM3YyYEHHUsS I10CICIYIOIIIX
MaTEeMATHYECKUX W CHEIHAIbHBIX TUCIUIUIMH, PEIICHHEe WH)KCHEPHBIX M MPUKIAIHBIX 3a7ad,
MaTEeMAaTHYECKOTO MOJISITHPOBAHUS M UCCIICIOBAHUS HH)KEHEPHBIX MPOIIECCOB U SBIICHUH.

- YMEHHE M3yd4aTh U aHAJIU3UPOBATh HEOOXOIUMYI0 MH(GOPMAIMIO, TEXHUYECCKHE JTaHHBIC,
MOKAa3aTe M PEe3ylbTaThl PabOTHl MO COBEPIICHCTBOBAHWIO TEXHOJOTUYECKHX IPOIIECCOB
IKCIUTyaTaluu.

2. MecTo AUCUMILVIMHBI B CTPYKTYpe 00pa30BaTe/ibHOM NPOrpaMMbl
CornmacHo ydeOHOMY TUIaHy o HampaBieHuio nonaroroBku 09.03.01 HMudopmaruka wu
BBIUMCIIUTENbHAS TEXHUKA TUCIUIUINHA «AHAIUTHYECKAss TEOMETPHs» SIBISIETCS AUCHUIIITMHON
6a3oBoii yactu bnoka 1. {ucuunnunst (moxyinu) (51.0.43)
Matepuan TUCHUIUIMHBI TECHO B3aUMOCBSI3aH ¢ TAKMMH TUCIUILUIMHAMU, Kak: «DHU3uKay,
«[Ipuxmnagnas maremaTtuka», «HauepraTenpHas TeoMeTpHsi U WHXKEHEpHas rpaduka». Ciayxur
OCHOBOI1 JIJ1s1 U3y4EHUS TAKUX TUCHUILINH, Kak «[IpukiagHas MexaHuKay.

3. [lnanupyemble pe3yabTaThbl 00y4eHHs MO JMCUMUILINHE, COOTHECEHHbIE
¢ INIAHMPYEMbIMH Pe3yJIbTATAMHU OCBOCHUSA 00pa30BaTeJIbHOM
NMPOrpaMMblI
OcBoeHMe TUCIUIUIMHBI (MOJyJIsl) HANpaBjIeHO HAa (OPMUPOBAHUE CIEIYIOIIMX KOMIETEHIINMN:
OIIK-1 CnocoGeH mpUMEHSTh €CTeCTBEHHOHAY4YHble M OOLICMHXEHEPHbIC 3HAHUS, METOMbI
MaTeMaTUYeCKOr0 aHajdu3a M MOJEIUPOBAaHUS, TEOPETUYECKOr0 U IKCIEPUMEHTAIBHOTO
UCCIIEIOBaHMs B IPOHECCUOHATILHOM J1eATEIbHOCTH;

COOTBETCTBUE 3TAIIOB (YPOBHEI) OCBOEHUS KOMIETEHIUA
INJIAHUPYEMBIM PE3VJIbTATAM OBYUYEHUS U KPUTEPUAM UX

OLEHUBAHUSA

Kon u | Kon u Kpurepuu onieHuBaHMsI pe3yIbTaToOB 00y4YeHUs
HAaUMEHOBAaH | HaMMEHOBaHHE
ue MHJIHUKaTopa HU3KHAU MOpPOTOBHI | Ga30BBIif IIPOJABUHYTHII
obmienpodec | AOCTHKEHUS (toroporoBsl | i
CHOHANBHON | obmenpodeccuo | i,
KOMIIETEHIIH | HAJbHBIX KOMITETEHIHS
u KOMIIETEHLIN I HE

chopmupoBa

Ha)
OIIK-1. N-lork-1 — | He 3Haet | Crmabo Xoporiro OTimyHO  3HAET
Criocoben 3Ha€T  OCHOBBI | OCHOBBI 3HAeT 3HAeT OCHOBBI ~ BBICIIEH
PUMEHSTh BBICIIICH BBICIIICH OCHOBBI OCHOBBI MaTeMaTHKH,
€CTECTBEHHO | MaTeMaTHKH, MaTeMaTHKH, | BhICHIEH BBICIIIEH ¢bu3ukwy,
Hay4yHble U | QU3HKH, bu3ukwy, MaTeMaTH | MaTeMaTH | SKOJIOTHUH,
OOIIEHHKEHE | DKOJIOTHH, 9KOJIOTHH, KH, KH, WH)KEHEPHOU
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pHBIC 3HAHUS, | MHKCHEPHON WH)KEHEPHOU | (PU3HKH, busukw, rpaduku,
METO/IbI rpaduku, rpaduku, 9KOJIOTUH, | HKOJIOTUH, | MHPOPMATUKH H
MaTemaruuec | MH(GOpMaTUKH U | HHPOPMATUK | MHXKEHEPH | MHXKEHEPH | MPOrpaMMHUPOBaH
KOTO aHalau3a | IporpaMMHUpoOBa | U U | ou ol ust
u HUS nporpamMmmup | rpaduku, | rpaduxwy,
MOJIEIMPOBaH OBaHUs uHpopmar | uapopmar
us, WK1 U | KU u
TEOPETUYECK porpamMM | mporpamm
oro u UPOBaHUsl | UPOBaHUs
skcnepuMeHnT | UI-2omk-1 — | He ymeet | Ciabo Xopoiio B cosepuieHcTe
aIbHOTO yMeeT pemiarh | pemarb yMeeT yMeeT yMeeT  peliaTh
UCCIICIOBAaHH | CTaHIapTHBIC CTaHJApTHBIE | pelIaTh pemarhb CTaHJapTHBIE
s B | npodeccuoHanb | MpodecCHoHa | CTAaHIAPTH | CTAaHAAPTH | MpodeccuoHalbH
npodeccuoHa | Hple 3aauM  C | JIbHBIE bIe bIe ple  3amaud ¢
JBHOM PUMEHCHUEM 3aaun c | mpodeccu | mpodeccu | IpUMEHEHUEM
JEATENbHOCT | €CTECTBEHHOHAY | IPUMEHEHHWE | OHAIBHBIC | OHAIBHBIE | €CTECTBEHHOHAYY
u YHBIX u|M 3ala4i ¢ | 3ala4ydl € | HBIX u
OOIIEWHXCHEPH | €CTECTBEHHO | IPUMEHEH | IMPUMEHEH | OOIIEHH)KEHEPHBI
BIX 3HAHUU, | HAYYHBIX U | UEM uemM X 3HAHUH,
METO/I0B OOIIENHKEHE | ECTECTBEH | €CTECTBEH | METOJIOB
MaTeMaTHUYeCKO | PHBIX HOHAYYHBI | HOHAYYHBl | MaTEMaTHYECKOIO
o0 aHalW3a W | 3HAHWUH, X u|Xx U | aHaIM3a u
MOJICTTUPOBAHUS | METO/IOB OOIIeH)K | OOLIEHHK | MOJIEIHPOBAHUS.
MaTeMaTH4eC | CHEPHBIX | CHEPHBIX
KOI'0 aHa/ju3a | 3HaHWM, 3HAHUM,
u METO/I0B METO/I0B
MOJICTTUPOBAH | MaTeMaTH | MaTeMaTH
usl. 94EeCKOTO 94EeCKOTO
aHallM3a W | aHaNM3a |
MOJISIUPO | MOJICIIAPO
BaHUSI. BaHUSI.
NJI-3omk-1 — | He Bnameer | Cnabo Xoporo B coBepiencTse
BJIa/IeeT METOAAMU BJIaJIeeT BJIaJIeeT BJIaJieeT
METOAaMHU TEOPETUYECK | METOAAMHU | METOAAMHU | METOAAMU
TEOPETUYECKOTO | Or0 U | TEOpeTHYE | TEOpeTHUe | TEOPETHUYECKOrO U
" OKCIEPUMEHT | CKOTO U | CKOTO U | DKCTIEPUMEHTAIIbH
HKCHEPUMEHTAN | aJIbHOTO 9KCHEPUM | SKCHEPUM | Oro
BHOTO UCCIIC/IOBAaHHN | €HTAJIBHOT | €HTAJHHOT | UCCIICIOBAHHS
UCCIIEIOBaHMS 1 OOBEKTOB | O 0 00BEKTOB
00BEKTOB npodeccCuoHa | UCclieoBa | UCCienoBa | MpodecCHOHAbH
npodeccuoHab | JIbHOM HUS HUS Ol 1eATeNbHOCTH.
HOH JIEITENLHOCT | OOBEKTOB | OOBEKTOB
NESTENbHOCTH. | H. npodeccu | mpodeccu
OHAJIBHOW | OHAJIBHOU
NESITeNbHO | JesITeIbHO
CTH. CTH.

B pe3ynbrare ocBOeHUS AUCIUTIINHBI (MOTYIs1) O0YUYaIOIIHICS TOKEH:

3HaTh: - OCHOBHBIE IMMOHATHS U METOJIbI MAaTeMaTHYECKOTO aHaln3a, JMHCHHOU anreOphl

U AHAIMNTHYECKOW TEOMETPHH, JUCKPETHOW MaTeMaTukH, Teopuu auddepeHIrnaIbHbIX

YPaBHEHHI, TEOPUH BEPOSITHOCTU U TEOPUU MATEMATUUYECKOW CTATHCTUKH, CTAaTUCTHYECKUX

METO/IOB 00Pa0OTKH IKCIIEPUMEHTAIBHBIX JAHHBIX, SJIEMEHTOB TEOPHH (DYHKIIMA KOMIUIEKCHOM
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MIEPEMEHHOM;- OCHOBBI MPUOTMKEHHBIX BBIYHCICHUN, MHTETpabHOTO U IuddepeHTnanibHoro
WCUHMCIICHUS, TADMOHUYECKOTO aHAJIN3a, TEOPUU BEPOATHOCTEH W MaTeMaTHUECKOW CTaTUCTHKH,
OCHOB TIPOTPaMMHUPOBAHUSI.
VYMeTh: - aHAIM3UPOBATH MATEMATHYECKIE 3aBUCUMOCTH, BBIYUCIISITh TEOMETPHUYCCKUE 3a/1a9H.
-OpraHU30BbIBATh U BECTH HAYYHO-UCCIIEI0BATEIBCKYIO H MPAKTHYECKYIO IEATEIbHOCTD. -
UCIIOJIB30BaTh MaTEeMAaTUYECKUI amnmapar it 00paboTKH ¥ aHan3a
AKCIEPUMEHTAIbHBIX JIaHHBIX.
Bragerp:- MeTomaMu MOCTPOCHHSI MAaTeMaTUYECKHX MOJEICH THIIOBBIX MPO(heCCHOHATBHBIX
3ajay;

- HaBBIKAMH OOpa0OTKH JKCIEPUMEHTAIBHBIX MaHHBIX H OQOPMIICHHS PE3yJIbTaTOB
W3MEPEHHUI;

- COCOOHOCTHIO K CAMOOPTAaHU3AIMH U CaMOOOPA30BaHHUIO.

3.1. MaTpuna cooTHeceHHs TeM/Pa31e/ioB Y4eOHOH TUCUMILTHHBI (MOTYJIA)
1 GopMHpPYeMBbIX B HUX 00IEKYJIbTYPHBIX KOMIIETECHIIH I

Temsl, paznensl OIlK-1 O011ee KOJIMYECTBO
JMCLUIUIMHBI KOMIIETEHINH
Pa3nen 1. DnemMeHThI BEKTOPHOM anreopbl
Bekrop. Cnoxxenue 1 BBIYUTaHUE BEKTOPOB. x 1
YMHOKEHUE BEKTOpa Ha YUCIIO.
AdduHHAS 1 IPAMOYTOJIbHAS IEKapTOBa CUCTEMA x 1

KOOpJZHHAT. OCHOBHEBIE 3a/lauu: ICJICHUC OTPC3Ka B
AAHHOM OTHOIICHHHU, PACCTOAHNUEC MCIKAY ABYMs
TOYKaMH.

CkansipHO€ MPOU3BEIEHUE BEKTOPOB U UX X 1
CBONCTBA. BEKTOpHOE U CMELIaHHOE POU3BEICHUE
BEKTOPOB, CBOKMCTBA U TEOMETPUUYECKUIN CMBICII.

Pasznen 2. Meroa koopaunart. [Ipsmas nuHud Ha x 1
IIJIOCKOCTH

Anrebpanueckast TMHUS U ee opsaoK.Paznunbie
crocoObI 3a7anus npsiMoit. 001ee ypaBHeHHE
IIPSIMOM.

I'eomeTpuueckuii cmMbica KO3()PUIIMEHTOB TPU % 1
TEKYIIUX KOOPAWHATAX B 00LIEM YpaBHEHMH.

[Tyuyok npsimbix. PaccTosiHME OT TOYKH 10 IPSMOM,
MEKY NTapaJuIeNbHBIMU NPSAMBIMHU. YTOJ MEXKIY
TBYMS IPSIMBIMHU

Pasnen 3. IIpsiMble U JIOCKOCTH B IPOCTPAHCTBE % 1

Paznuunble ciocoOsl 3a1anus miockoctu. Odmiee x 1
YpaBHEHUE MIIOCKOCTH. [ '€OMEeTpUYECKU CMBICIT
3Haka MHorowieHa Ax+By+Cz+D. /

B3anmHoe pacnonoxkeHue AByX, TPeX ITOCKOCTEM.
[Iy4oxk u cBsi3Ka mIockocTer. PacctossHue OT TOUKU
JI0 TUIOCKOCTH, MEXK]ly TapajieIbHbIMU
TUIOCKOCTSIMU. YTOJI MEXAY JBYMsI IIIOCKOCTSMH

Paznuynbie criocoOb! 3aganus npsimoil. Bzaumuoe x 1
PacroJIOKEHUE IBYX MPSIMBIX B IPOCTPAHCTBE.
B3anMHoOe pacnionoxeHue npsMon 1 MIOCKOCTH.
PaccrosiHMe OT TOYKM 10 IIPSIMOM, MEKIY
CKPEIIMBAOIINMUCS IPSIMBIMU.




Paznen 4. Jluamu BTOpOro nopsiaka X 1

[

IloBepXHOCTH BpaleHUsl. x

HunuHapuyeckre 1 KOHUYECKHE MOBEPXHOCTU 1
BTOpOro nopsiaka. Konnueckue ceuenus.

Paznen 5. TloBepxHOCTH BTOPOTO MOpsiIKa

DJUTATICOUIBI, TUTIEPOOIIONIBI, TapaboIOUab, HX
KaHOHUYECKHE YPABHCHHUS U CBOMCTBA.
[TpsimonnHeitHbIe 00pa3yonue MOBEPXHOCTEN
BTOpOTro nopsaka. Kimaccudukanus mosepxHocrei
BTOPOTO TOPSIKA IO KAHOHMYECKUM YPABHECHUSIM.

4. CTpyKTYypa " coepkaHue JTUCHUILIUHBI (MO1YJIs1)
OO01mast TpyA0€MKOCTh JUCIUIIIIMHBI COCTABISET 2 3a4. eUH.72 aK. Jaca.

4.1. O0beM IMCHUIUIMHBI M BUAbI y4eOHOH padoThI

KonnyecTBo akaz. yacoB
110 OYHOH opme o 3a04HOM (hopme 0OyueHus
oOyueHus
Bupn 3anstuit
Bcero | 3cemecTp
BCEro 2 Kypc
OO0miast TpyA0€MKOCTh AUCIUTLIMHBI 72 72 72 72
AyIUTOpHBIE 3aHATHS, B T.4. 36 36 18 18
Konrakthas pabora oOywaromuxcs ¢ | 36 36 18 18
npernojiaBaTeaeM
JIEKIIAHA 12 12 6 6
[IpakTHueckue 3aHATHS 24 24 12 12
CamocrosiTenpHas paboTa, B T.4. 36 36 50 50
npopaboTka yueOHOro MaTepuaia
1O AUCUUIUINHE (KOHCTIEKTOB
N 8 12 12
JEKIHiA, y4eOHUKOB, MAaTEPHAJIOB 8
CETEBBIX PECYPCOB
MOJITOTOBKA K MPAKTUYECKIM 8 14 14
3aHATHUSAM, KOJJIOKBUYMa 8
BBITIONHEHHE WH/IMBUyaTbHBIX 10 10 14 14
3aJaHuH
NOJArOTOBKA K  cJade  MOMIYJS
(BBITIOJTHEHUE TPEHUPOBOYHBIX 10 10 10 10
TECTOB)
KoHTpob 4
By ntoroBoro KOHTpoIIst X 3a40 X 3a40.
4.2. Jlekuun
O0BeM B akaj. yacax
. | ouHas 3a04yHas dopmupyembie
Ne | Pazpmen nucuumninHbl (MOAYIS), TEMBI JEKIUI
¢dbopma dbopma KOMITETEHIINH
o0y4yeHus | oOy4yeHHs
1 | Paznmen 1. DneMeHThI BEKTOPHOMU anreopbl 4 2 OIIK-1
1.1Bekrop. CioxeHHne U BBIYMUTaHUE BEKTOPOB.
YMHOKEHUE BEKTOpa Ha YUCIIO.




1.2Addunnas u npsMoyroiabHas IeKapToOBa
cUCTEeMa KOOpJAMHAT.

1.30cHOBHBIC 3aauu: [IeJICHHE OTpe3Ka B
JAHHOM  OTHOILIEHUHU, PACCTOSHHUE MEXIY
JIBYMsI TOUKaAMHU.

1.4 CkansipHoe mpoU3BEIECHUE BEKTOPOB U MX
CBOMCTBA.

1.6BekTopHoe U CMEUIaHHOE IPOU3BEACHUE
BEKTOPOB, CBOWCTBA U TI€OMETPUYECKHUI
CMBICIL.

Paznen 2.Meton xoopaunar. Ilpsimast nunus Ha
IJIOCKOCTb.

2.1Anrebpanueckasi JIMHUS U €€ TOPSJIOK.
Pasnuynble  cmocoObl  3agaHUsl  MPSMOIA.
2.2001ee ypaBHEHHUE MIPSIMOH.

2.3 T'eomeTpuieckuii cMbICT KOA(DGUIIMEHTOB
Opu  TEKYIIMX KOOpAWMHATAX B  00IeM
YpaBHEHUHU.

2.4 T'eomeTpuuecKuil CMBICIT KO3(PPUITNCHTOB
Opu  TEKyIIUX KOOpAMHATaX B  OOIIEM
YpaBHEHUHU.

2.5 Ilyuok npsimMbIX. PaccTositHue OT TOYKH 10
OpsIMOM, MEXIy MapajuIeTbHBIMU TPSIMBIMH.
Yron Mexay AByMsl IPSIMBIMH.

OIIK-1

Pazgen 3. Ilpsmble ©  IUIOCKOCTH B

MPOCTPAHCTBE
3.1 Paznuunble ciocoOBI 3aJaHUsI IIJIOCKOCTH.
Obmee ypaBHEHUE TUIOCKOCTH.

3.2I'eoMeTpUYECKHI CMBIC]T 3HaKa MHOTOWIEHA
Ax+By+Cz+D.

3.3 BzanMHOe pacHojio)K€HUE JABYX, TpeX
miockocret. Ilydok u cBsi3ka IUIOCKOCTEM.
3.4PaccrosiHue OT TOYKHU JI0 TNIOCKOCTH, MEXKTY
napajieIbHbIMHU TIOCKOCTSMH.

3.5¥Yron Mexay AByMS TIOCKOCTSIMHU.
3.6PaznuuHble  crmocoObl 3aaHUs  MPSMOIA.
B3aumHoe pacmnoniokeHHEe JABYX TPSIMBIX B
MIPOCTPAHCTBE.

3.7B3auMHOE€  pPACMOJOKEHHE MpPAMOA H
MJIOCKOCTH. PaccTostHue OT TOYKH 10 MPSIMOi,
MEXIY CKPEITUBAOIINMUCS TTPSIMbIMHU

OIIK-1

Pa3nen 4. JIuauu BTOpOro nopsiika
4.11IoBepXHOCTH BPAILLIECHHUS.
4.21lunuHApUYECKHE U KOHUYECKHE
MOBEPXHOCTU BTOPOTO MOPSIJIKA.
4.3KoHnyeckue ceueHusl.

OIlK-1

Paszpnen 5. IloBepxHOCTH BTOPOTO NOPsIIKA
5.13nnuncou b, THIEPOOTOUIBI,
napaboIouIbl, NX KAHOHUYECKHUE YPaBHECHUS U
CBOICTRA.

5.2IIpssMmonHEITHBIC oOpasyromue

OIIK-1
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HIOBEPXHOCTEHN BTOPOT'0 HopsiiKa.
5.3Knaccudukanus mMoBepXHOCTEH BTOPOTO
HOpsiIKa 10 KAHOHUYECKUM YPaBHEHMSIM.

UTOTO 12 6

4.3. lIpakTyeckue 3aHATHUS

OObeM B akaj. yacax
dopmupyemble

HanmMmenosanue 3aHstusa

O4YHasia

dbopma
o0yJeHus

3a04YHasn

dbopma
00y4eHus

KOMIICTCHIIN

Paznen 1.

BeKTop. CrnoskeHne U BEIYUTaHHE BCKTOPOB.

1

2

OIIK-1

YMHOXKEHUE BCKTOpa Ha 4YHCJIO.

OIIK-1

OcHOBHBIE 3a/1a4y: JIeJICHUE OTpE3Ka B JAHHOM
OTHOILUEHUHU, PACCTOSHHUE  MEXAYy  JAByM:A
TOYKaMH.

OIIK-1

CkansipHO€ TPOM3BEIICHUE BEKTOPOB M HUX
CBONCTBA.

BekTopHOE ¥ CMEIIaHHOE TMPOW3BEACHHE
BEKTOPOB, CBOICTBA U TEOMETPUUECKUN CMBIC]I.

OIIK-1

Paznen 2.

AnreOpanueckas JUHMS M €€  TOPSJIOK.
Pasnnynble ciocoObl 3aaHusI IPSIMOI.

OIIK-1

OG1iee ypaBHEHUE MPSIMOM.
['eomeTpuueckuii cMbica KO3()PUIMEHTOB IpU
TEKYIIUX KOOpAWHATAX B 00LIEM YpaBHEHHH.

OIIK-1

Ilydox mnpsMbIX. PaccrosHume oT TOYKM 10
NpsIMON, MEXAYy NapauIeNbHbIMU TPSMBIMH.
Yron Mexay AByMsl IPSIMBIMH.

OIIK-1

Pasznen 3.

3.1 Paznuynble crocoOBl 3a/aHus TUIOCKOCTH.
OO6miee ypaBHEHUE TJIOCKOCTH.

OIIK-2

FCOMeTpI/I‘IeCKI/Iﬁ CMBICJI 3HaKa MHOI'O4YJICHAa
Ax+By+Cz+D.

OIIK-1

10

B3aumHOEe  pacmonokeHue — IBYyX,
mrockocTel. I1ydok u CBsI3Ka MIIOCKOCTEM.

Tpex

OIIK-1

11

PaccTosHue OoT TOYKH 40 IJIOCKOCTHU, MCIKAY
nmapaJiJICJIbHBIMHA IIJIOCKOCTAMM.

OIIK-1

12

Yron Mexay AByMs IJIOCKOCTSMHU.
Paznnynble criocoObl 3aaHusI IPSIMOI.

OIIK-1

13

Paznuunble  cmocoObl  3amaHus  MPSAMOIA.
B3aumHOe pacrnonokeHue JByX IMpsIMBIX B
IIPOCTPAHCTBE.

B3anmuoe pacIIOIOKEHUE IpsIMOi u
IJIOCKOCTH. PaccTossHMe OT TOYKM A0 IPSIMOi,
MEX1y CKPELMBAIOIIMMUCS IPSIMbIMU

OIlK-1

Paznen 4.




14 [ToBepxHOCTH BpalieHUsI. 2 OIIK-1
[unuaapudeckre 1 KOHMYECKHUE MTOBEPXHOCTH
BTOPOTO TMOPSIIKA.
15 Konunueckue ceueHus. 2 OIIK-1
Pa3nen 5.
16 DIUTUIICOUIBI, TUTIEPOOJIONIBI, TapaOOIOU/IbI, 2 2 OIIK-1
WX KAHOHUYECKUE YPAaBHEHUS M CBOMCTBA.
Krnaccudukanus moBepxHoCTe BTOPOTO
MOPSIKA TT0 KAHOHUYECKUM YPABHCHHSIM.
HUTOT'O 24 12

4.4. JlabopaTopHbie padOThI He peIyCMOTPEHbI

4.5. CamocrosiTesqibHasi padoTa 00y4aromuxcs

Paznen quctumniauae! (Tema)

By camocrosTensHOM paboThI

O0BeM akaj.4yacoB

3a04Has
ouHas popma dbopma
oOyueHus p
o0OyueHus
Pazgenl
PaboTa ¢ KOHCIIEKTOM JIEKIIHH. 2 4
[ToaroroBka K MPaKTUYECKUM 5 3
Apdunnas u npamoyrospHas | SAHATHAM.
JleKapToBa CHCTEMa KOOp/MHAT. | BPITOTHEHHE HHIMBUTYaTbHBIX 3 3
3aJlaHui
IToaroToBka K caye MOIyJIst 2 2
Pasnen?2
PaboTa ¢ KOHCIIEKTOM JIEKIIUH. 2 4
[ToaroroBka K MpakKTUYECKUM
3aHSTHSAM. 2 3
B3aumHoe pacnosioxkeHue AByX
TPSIMBIX B IPOCTPAHCTBE BBITIOJIHEHUE UHIUBUAYaJIbHbIX
3aJaHui 3 4
[ToaroroBka k cmaue MOyt 2 2
Pasnen3
PaboTa ¢ KOHCIIEKTOM JIEKIIHH. 2 4
[ToaroToBka K MPaKTUYECKUM 5 3
3aHSTHUSAM.
Konnueckue cevenns BBITIOJTHEHHE WHIUBHUTYaTbHBIX 3 3
3aJaHuN
[ToaroroBka k caaye MOayJs ) 2
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Pasnen 4

PaboTa ¢ KOHCIIEKTOM JIEKIIUH. 2 4
. [ToaroroBka K MpaKTHYECKUM
[TpsamonuHeiiHbie 0Opa3yromiye 2 3
3aHATUAM.

MOBEPXHOCTEH BTOPOTO
BBITNIOJTHEHUE UHIUBUAYATbHBIX

HOpsAJKA. . 3 4
3alaHni
[ToaroroBka K cadye MOIYJIS 2 )
Hroro 36 50

4.6. BbinoJiHeHHE KOHTPOJILHOH PadoThl 00y4alOIIMMUCS 3209HOMI
¢popmbl

B mpouecce I/ISY‘IGHI/IH JUCIHUITIINHBI <<AHaJ’II/ITI/I‘IeCKa$I TCOMCTpHUA» o6y11a10u1nec;1
3209HOM (POpMBI OOYYEHHUS JODKHBI BBITIOJIHUATH KOHTPOJBbHYIO padoTy. Llenpro BBITOTHEHHS
KOHTpOJ’IBHOﬁ pa6OTBI ABJICTCA OBJIaJACHHUEC OCHOBHBIMHM MAaTCMAaTHYCCKUMU IIOHATHAMU,
HpI/IeMaMI/I U METOOaMM. Pa60Ta COCTOHUT U3 BaﬂaHHﬁ, HpeIICTaBJ'ICHHBIX B COOTBGTCTBYIOHIGM
HOCO6I/II/I. Penrenne KaXXI0I0 3adaHug AOJIPKHO COIIPOBOXIATHCA HO,I[pO6HI>IMI/I ITOACHCHHUAMMU.
HeoGxoaumo 3anmchiBaTh MCHoOiIb3yeMbie (opMyibl. B KoHIlE paboThl 3amMCHIBACTCS CHHCOK
I/ICHOHBS}/CMOI‘/‘I J'II/ITepaTypBI.

4.7.Conep:xaHue pa3/iesi0B JMCUUILINHBI
Paznen 1DnemeHTH BEKTOPHOU ajreOpshl.

ITonsatue BekTopa. Cii0’k€HHE M BBIYMTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOpA HA YHCIIO
AddunHas U mpsIMOYrojbHAs JeKapToBa cucTemMa KoopauHaT. OCHOBHBIC 3ajauu: JeJICHHE
OTpe3Ka B JAaHHOM OTHOILLIEHHUH, PACCTOSTHUE MEXAY ABYMs ToukaMu. CKalsipHOE NPOU3BENCHUE
BEKTOPOB M HMX CBOMCTBA. BEKTOpHOE M CMEIIaHHOE NPOU3BEACHHE BEKTOPOB, CBOWCTBA W
TEOMETPUYECKUNA CMBICIT.

Pazgen 2. Meton koopauHar.

[IpsiMass TUHHUS Ha IUIOCKOCTH . AJjreOpanueckas JMHUS U €€ MOpsIoK. Pa3nuuyHble
crocoObl  3amaHusi mpsmoi. (0mee ypaBHeHHE TpsAMON. ['€OMETpHUYECKUN  CMBICI
K03 PUIIMEHTOB MPU TEKYLIUX KOOpAMHATaX B oOuieM ypaBHeHHH. [lydok npsMbix. PaccrosiHue
OT TOYKH JI0 MPSMOM, MEX/1y MapaJljIeIbHBIMU MPSIMBIMHU. YTOJ MEXKIY ABYMSI IPSMBIMH.

Paznen 3. IIpsiMble U MJIOCKOCTH B IPOCTPAHCTBE.

Paznuunbie  crmocoObl  3amanHus  IockocTH. OOmiee  ypaBHEHHE  TUIOCKOCTH.
I'eomeTpuueckuii cMbici 3Haka MHorowieHa Ax+By+Cz+D. B3aumHoe pacnosoikeHue IByX,
Tpex 1ockocTer. Ilydok u cBsi3ka MIOCKocTeil. PacCcTosiHME OT TOYKHM 10 TJIIOCKOCTH, MEXKIY
HapajyieIbHBIMU  TUIOCKOCTSAIMU. YTOJ MEXAY JABYMS IUIOCKOCTAMH. PasnuuHble CcHocoObl
3alaHus NpsAMOM. B3ammHOe pacnosokeHue JAByX NpsIMBIX B IPOCTpaHCTBE. B3ammHoe
pacrnojoXeHue NpsMOM M IUIOCKOCTH. PaccrosHme OT TOYKHM [0 MpSIMOH, MEXAy
CKpEIIMBAIOIIUMHUCS MPSAMBIMU. YPaBHEHHUE MPSIMON C YIJIOBBIM KO3(DPUIIMEHTOM U HayalbHOU
opauHatoi. OOmee ypaBHEHHE NpsSMOM M ero wuccienoBaHue. Iloctpoenue mpsMoil mo ee
YpaBHEHUIO. YpaBHEHHE TIPSIMOM, TPOXOJAIIEH: a) dYepe3 MTaHHYI0 TOYKY B JaHHOM
HarpaBieHuy; 0) yepe3 /ABe JaHHbIe TOUYKH. KOOpAMHATHI TOUKM NEpecedyeHUs JBYX NPSMBIX.
VYcnoBue mnapamuiebHOCTH M MEPHEHAMKYISPHOCTH TMPSAMBIX. YpaBHEHUE IUIOCKOCTH B
IIPOCTPAHCTBE M €r0 YacTHBIE CIIy4ad. YCIOBUE NapalIeIbHOCTH M IEPHEHAUKYISIPHOCTH
IUIOCKOCTEM. YpaBHEHUE IMIPSAMOM Kak IiepecedeHue JByX IulockocTted. KanoHmueckue
YPaBHEHHs MpPSMOW B NPOCTPAHCTBE. YTJBl MEXIY IJIOCKOCTAMH, NPSAMBIMH, MNPSIMOA U
MJIOCKOCTBIO.

Pa3nen 4. JIlunum BTOpOro nopsika .

KpuBble BTOporo mnopsaka, ux oOmee ypaBHeHHe. HopmanbHOoe ypaBHEHHE
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oKpyxHOCTH. KaHOHMYEeCcKHe ypaBHEHHS IIIUIICA, TUIIEPOOIIbI, MapadoIIbl.
Paznen 5. IloBepxHOCTH BTOpPOro MOpsiAka DJIEMEHTbl aHATUTHUYECKOW T€OMETPUHM B
TPEXMEPHOM IPOCTPAHCTBE. DIUTUIICOUT, TApadOIOUI, TUIIEPOOTIOU.

5.00pa3oBare/ibHbIE TEXHOJIOTHH
HpI/I HU3YUCHUHU  JUCHUILUIMHBI HCIIOJIB3YCTCSA HWHHOBAIIMOHHBIC 06pa3OBaTeJIBHBIe
TEXHOJIOTMKM Ha OCHOBC HHTCIrpalliid KOMIICTCHTHOCTHOI'O W JIMYHOCTHO-OPHUEHTHUPOBAHHOI'O
noaxoaoB C DBJICEMCHTAMU TpaAUIIUOHHOTO HCKHHOHHO'HaGOPaTOPHOI‘O u 06Y'-I€HI/I$I C
HCIIOJIB30BaHHUEM HHTCPAKTUBHBIX (bOpM IIPOBEACHUA 3aHHTHfI, HCCHGHOB&TCHBCKOﬁ
JACATCIIbHOCTHU U MyJILTI/IMCIII/If/’IHBIX y‘-Ie6HBIX MaTcpuaJioB

Buy yueOHoli paboThl OO6pa3oBaTeIbHBIC TEXHOJIOTHH

Jlexum DNEKTPOHHBIC MAaTEPHAIIBI, UCTIOJH30BaHUE
MYJIbTHMEIMHHBIX CPEJICTB, pa3aTOUHbIN
MaTepHrai

[TpakTudeckue 3aHATHS OO0cyXIeHre U aHATTU3 TIPEITIOKEHHBIX

BOITPOCOB UX aYAUTOPHBIX 3aHATHAX,
HHAWBUAYAJIBHBIC NOKJIAAbl, TCCTUPOBAHNUC

CamocrosTenpHas pa60Ta 3aH_[I/ITa U npe3CHTalus pE3yJIbTAaTOB
CaMOCTOATCIIbHOI'O UCCIICAOBAHNA HA 3aHATUAX

6. OueHoYHbIe CpeACTBA JUCHUILIMHBI (MOIYJINA)
6.1. ITaciopT poHIA OILIEHOYHBIX CPEACTB MO TUCHHUILINHE
«AHAJIUTHYECKAS TeOMeTPUsD)

Ne Ko O1IeHOYHOE CPENCTBO
KonTponupyemsie I[ I PeA
KOHTPOJIHPYEM

pazziensl (TeMbI) . HaVMEHOBAaHUE KOJI-
TUCIHHATUINHBL o BO
KOMIIETEHIIUHA
1 | Tema 1. «.BexTop. OIIK-1 TecToBbIE 3aMaHUs
CrnoxeHune u Bompocs! aiist 3auera
BBIYMTAaHUE BEKTOPOB.
YMHOKEHUE BEKTOpa
Ha YHCJO.»
1 | Tema2.« CkansipHoe OIIK-1 TecToBbIe 3amaHUs 8
MIPOU3BEICHNE Bompocs! ai1st 3auera
BEKTOPOB U UX
cBoiicTBa. BekropHoe
M CMEIIIAaHHOE
MIPOU3BEICHNE
BEKTOPOB)
2 | Tema 1«Pa3mnunsie OIIK-1 TectoBrIe 3aganns 8
CITIOCOOBI 3aaHUS Bormpocs! aiist 3auera
npsimoid. OOrmiee
ypaBHEHUE NPSIMOM.»
2 | Tema 2 «PaccrosiHue OIIK-1 TectoBrIe 3aganns 8
OT TOYKH JI0 MPSMOH, Bornpocs! aiist 3auera
MEXKITY
rapajuieaIbHbBIMU

N
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NPAMBIMHU. YTOJ
MEXIYy IBYMS
MPSIMBIMU..»

Tema 1. «Croco0Osl OIIK-1 TectoBnIe 3aganus 8
3aJIaHUs IUNIOCKOCTH. Bormpocs! i1s 3auera
I'eomeTpuueckuit
CMBICJT 3HAaKa
MHOTOYJICHA

Ax+By+Cz+D.»

Tema 2«B3aumMnoe OIIK-1 TecToBbIe 3amanust 8
pacIoJIOKEHUE JIBYX, Bormpocs! i1s 3auera
TpPEX MIIOCKOCTEN. )

Tema 3. «Paccrosinue OIIK-1 TecToBbIE 3aMaHMs 8
OT TOYKH J0 Bonpocs! 11 3auera
MJIOCKOCTH, MEXKIY
napajuieTbHbBIMU
IUIOCKOCTSIMH. YTOJI
MEXY IBYMS
IUTIOCKOCTSIMH. »

Tema 4. «B3aumuoe OIIK-1 TecToBbIe 3amaHus 8
pacrnosyiokKeHue Bonpocs! 11 3auera
IIPSIMOM U TUIOCKOCTH.
Paccrosnune oT TOukH
JI0 TIPSIMOM, MEXKIY

CKPEIIMBAIOIIMMUCS

npssMbeIMuKprBbIe

BTOPOTO MOPSIKA»

Tema 1. «KpuBsie B OIIK-1 TecToBbIE 3aMaHUs 8
MIPOCTPAHCTBEY Bornpocs! 1iis 3auera 2
Tema 1. « DiHIICOUI, OIIK-1 TecToBrIe 3agaHns 8
napaboon, Bompocs! aiist 3auera 2
runepooIou»

6.2. IlepeyeHns BONPOCOB /1JIs1 3a4eTa
1 cemectp

1.OnpeneneHne CyMMbl U pa3HOCTH BEKTOPOB. CBOMCTBA CII0KEHUS M BBIYUTAHUS.
(OIIK-1)
2.0npeneneHue Mpou3BeAeHNs BekTopa Ha unciio. Ceoticta. (OITK-1)
3.Heo6xonumoe U 10CTaTOYHOE YCIOBHE KOJITMHEAPHOCTH BEKTOPOB B BEKTOPHOU U
KoopauHaTHOH (hopmax. (OITK-1)
4.0mnpeneneHue CKasipHOTo pou3BeieHus BekTopoB. Coiictea. (OITK-1)
5.ba3uc mnockoctu: adGUHHBIN, OpTOHOPMHUPOBaHHBIN. Teopema o pa3nokeHun
BeKTOpa 1o 6asucy. Cucremsl KoopauHaT rockoctu. (OITK-1)
6.Teopema 0 KoOpAMHATAX THHEHHON KoMOuHaIK BekTOpoB. (OITK-1)
7.Jlenenue orpeska B jaHHOM oTHomieHuu. (OITK-1)
8.0rmpeienieHre U YCIIOBHE KOMIUTAHAPHOCTH BEKTOPOB mpocTpancTea. (OITK-1)
9.ba3uc u cucremsl KoopArHAT mpoctpaHcTBa. Koopaunare! BekTopa(OIIK-1)
. 10.Bpruncnenune [UIMHBI BEKTOpa MPOCTPAHCTBA U yIiia Mexkay Bekropamu. (OITK-1)
11.0npenenenue U cBOCTBa BEKTOPHOTO Mpou3BeaeHus BekTopoB. (OI1K-1)
12.BekTopHOE NMpOU3BEICHUE Yepe3 KOOPANUHATHI B OPTOHOPMHUPOBAHHOM pENEpE.
(OIIK-1)
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13.0mnpenenenue u CBOWCTBA CMEIIAHHOTO MTpou3BeicHus BekTopoB. (OITK-1)
14.BeipakeHre CMEIIaHHOTO MPOU3BECHUS BEKTOPOB Y€pPeE3 KOOPAUHATHI
COMHOXHUTEJICH B 001eM 1 oproHopMupoBaHHOM pernepe. (OITK-1)
15.KaHoHn4ueckoe 1 mapaMeTpuuecKoe ypaBHeHHe npsamoii Ha miockoctu. (OITK-1)
16.YpaBHeHUE IpsIMOM Ha MJIOCKOCTH, IPOXOASILEN Yepe3 ABE JaHHbIE TOUKH.
(OIIK-1)

17.YpaBHeHue nPsAMON Ha IUIOCKOCTH Yepe3 OTpe3ku Ha ocsix koopauHar. (OITK-1)
18.YpaBHeHue NpsMou ¢ yriioBeIM Koddduitmenrom B adhGpuHHON cucTeme
KOOPJAMHAT IUIOCKOCTU. Y PaBHEHHUE MPSMOH C YTIOBBIM KO PHUIIMEHTOM B
PSIMOYTOJIBHO#M crucTeMe KoopauHar miockoct. (OITK-1)

19.I1psimast Ha TUTOCKOCTH, KaK JTUHHS niepBoro nopsiaka. (OITK-1)
20.I'eomeTpuyeckuii cMbIc 3HaKa TpexwieHa Ax+By+C. (OITK-1)
21.YpaBHeHue NpsiMOM Ha TJIOCKOCTH, 33IaHHOM TOUYKOM U HOPMaJIbHBIM
Bektopom. (OITK-1)

22.MdopMyiia pacCTOSHHS OT TOYKH 10 mpsimoit Ha miockoctu. (OIMK-1)
23.B3auMHOE pacioaoXeHue AByX npsAmMbIX miockoctu. (OITK-1)
24.YcioBue nepecevyeHus MpsMbIX INIOCKOCTU. Bbruncienue yria Mexay
npsimbimu. (OITK-1)

25.ITapamerpudeckue ypaBHEHUS TJIOCKOCTH. Y PaBHEHUSI TNIOCKOCTH, 3aJaHHOMN
TOYKOU ¥ Hanpapistomumu Bektopamu. (OITK-1)
26.YpaBHEHUE IUIOCKOCTH, IPOXOALIEH yepe3 TpH HEKOJUIMHEAPHBIE TOUKH.
VpaBHEHHE IUIOCKOCTH Yepe3 OTPE3KH Ha KOOpAHHATHBIX ocsix. (OITK-1)
27.1110CKOCTb, KaK MOBEPXHOCTH repBoro nopsiaka. (OI1K-1)
28.YpaBHeHHUE MIJIOCKOCTH, 3aIaHHOM TOYKOH 1 HOpMasibHBIM BekTopoM. (OITK-1)
29.BbruncieHue pacCTOsSHUS OT TOUKH JI0 IJIOCKOCTH M PACCTOSIHUS MEXY
napauienbHbIMU 11ockocTsMu. (OTTK-1)

30.I[TapameTpudeckoe U KAHOHUYECKOE ypaBHEHHE MPpsMoii mpocTtpancTsa. (OITK-1)
31.YpaBHeHue psAMOIl B IPOCTPAHCTBE, TPOXOASILIEH Yepe3 ABE JAHHBIE TOUKH.
[Mpsimast, kak TUHKS TIepecedeHus AByX mmockocreit. (OITK-1)

32.BblunciieHne yriia Mex1y IByMs MPSIMBIMU B IPOCTPAHCTBE. YTOJI MEXKIY
npsMoi 1 iockocThio. (OITK-1)

33.PaccrosiHue MEXy CKPEIUBAIOIMMHUCS PSAMBIMU. BEKTOpBI 1 MATPUIIBL.
Jluneiinbie oneparu Hag HuMuU. (OTTK-1)

6.3. IlIkajia o1lleHOYHBIX CPEICTB

YpoBHM OCBOEHUSA

Kpurepun onenuBanus

OneHouyHbIE CpEeCTBA

KOMIIETECHIIUI (xon-BO GaIIOB)
IIpoBUHYTBII - TIOJIHO TEOPETUUYECKHUI MaTepuall, TECTOBBIE 3aJJaHUS
(75 -100 GamnnoB) KOTOpBIi yMEeT COOTHECTH C (40-50),
«3a4TEHOY BO3MOXXHOCTSIMH ~ TPAKTUYECKOTO BOMPOCHI AJIsi
MIPUMEHEHUS; 3auer
yMeeT (35-50 6ammoB)

- UHTETPUPOBATH3HAHUS U3 Pa3HBIX
paszienoB, COCAUHAS MOSCHCHHE WU
000CHOBaHUE,

-BBIIIOJIHATH IMPAKTHUKO-
OpUEHTUPOBAHHBIC u
CUTYalMOHHBIC 3aJlaHus, PpeIIaTb
HHTCTPHUPOBAHHBIC 3agadyu
po¢eCCHOHATBHON
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HAIPaBJIEHHOCTH,

-OBICTPO u 0e30muO0IHO
MPOUJLTIOCTPUPOBATH OTBET
COOCTBEHHBIMH ITPUMEPAMH,

- BECTU IIPEIMETHYIO TUCKYCCHIO;
BJIa/IEET

-TEPMUHOJIOTHEH W3  Pa3IUYHbIX
pa3eoB Kypcea,

- cmocobaMu  MBICIUTENBHOM
JIeITeIbHOCTH(aHATIN30M,
CHUHTE30M, CpaBHEHHUEM,
00001IeHueM 1 T.1.),

- AQpryMEHTHUPOBAHHOM, TPAMOTHOM,
YETKON PEUbIo.

bazoBerit 3HaeT TEOpeTUYEeCKUit u TECTOBBIE 33JaHUS
(50 -74 Gasna) NpaKTHYECKUH  Marepuas,  HO (30-40 6amoB),
«3a4TEHOY JIOTTYCKaeT HETOYHOCTH; 3auer
yMEeT COCAMHATH 3HaHUS W3 (20-34)
pa3HbIX pa3/iesoB Kypca,
- HaXOJIUTh MPABHUIIbHBIC MPUMEPHI
U3 TPAKTUKH, peuiaTb HETHUIIOBBIC
3aJlayd Ha MPUMEHEHUE 3HAHUN B
peanbHOM MPaKTUYECKOU
JIeSITEIIbHOCTH;
BJIa/IeeT TEPMHUHOJIOTHEH u3
pa3IMuYHBIX pa3fesioB Kypca, IpH
HEBEPHOM  YIOTpeOJICHUH  caM
UCITPaBJISET HETOYHOCTH,
- BCEM COAEpXKaHUEM, BHJIUT
B3aUMOCBSI3M, MOXET TIPOBECTH
aHajgu3 U T.J., HO HE BCErna Jeyaer
3TO CaMOCTOSITENIbHO, 0€3 MOMOIIH
MpenoaBaTes,
- cnocobaMu  MBICIMTEIBHOM
NEeSITeIbHOCTU(aHATTU30M,
CHUHTE30M, CpaBHEHUEM,
0000IIIeHIEM | T.11.);
-apryMEHTUPOBAaHHOM, TPaMOTHOM,
YETKOU PEYbIO.
[Toporossiii 3HAET TEOPETUYECKUI 3 TECTOBBIC 3aJIAHUS
(35 - 49 6amnoB) MpaKTUYECKWid  MaTepuan,  HO (20-29),
«3a4TEHO) JIOTTyCKAeT OINOKH; 3ager (15-20
YyMEET COEQUHATH 3HAHWUS U3 0aioB)

Pa3HBIX pa3aciioB Kypca TOJBKO

npu HABOJIAIINX BOTIPOCax
npernoaaBaTers,
- c TPYJIOM COOTHECTH

TEOPETUYECKUN M TPAKTHYECKUH,
JIONycKass OIIMOKHM B  pEIICHUHU
HETHUIIOBBIX 3aJa4 Ha IPUMEHEHHE
3HAaHUM B peajbHOM INPAKTUYECKOU
JIeSITEIIBHOCTH;
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Brnageer HegocTaToOuHO criocodaMu

MBICIIUTEIHLHOU
JIeATEeTLHOCTH(aHATHU30M,
CHUHTE30M, CpaBHEHUEM,

0000IIICHIEM | T.11.);
- cnaboil aprymMeHTanuen, JOrHKOMl
IIPH IOCTPOCHHUH OTBETA.

Huzkuii HE 3HAeT TECTOBBIE 3aIaHUS
(TOTIOPOTOBBINA )(KOMIIETEHIT | - TCOPETUYECKUH W TPAKTHYCCKUN (0-156am10B),
us He chopMHUpOBaHa) MaTepua, HE 3a4eT
(0-34 6amna) — «He - CYIITHOCTHOM YaCTH Kypca; (0-15 6ammoB)
3aUTEHOY HE yMeeT

- 0e3 CYIIECTBEHHBIX OIIUOOK
BBICTPAUBaTh OTBET, BBIMOIHSITH

3a/1aHue,
- BBIITIOJIHATH IIPaKTHUKO-
OpPHUEHTUPOBAHHBIC u
CUTyallMOHHBIC 3aJlaHus, pPCIIaThb
UHTCTPUPOBAHHBIC 3a7a49u
poheCCHOHATBHOM
HAIPaBJICHHOCTH,

- WJUTIOCTPUPOBATH OTBET
IpUMEpaMu;

HE BJIaJICCT TCPMUHOJIOTHEH Kypca,
criocobaMu MBICIUTEILHON
JIeATEeTLHOCTH(aHATU30M,
CHHTE30M, CpaBHEHHEM,

00o01eHueM U T.J.);TPaMOTHOM,
YETKOU PEeUbIo.

Bce  KOMIUIEKTBI ~ OIIEHOYHBIX  CPEICTB  (KOHTPOJIBHO-
U3MEPHUTEIBHBIX MaTepUaioB), HEOOXOAUMBIX JUIS OIIEHKW 3HAHHWH, YMEHHH, HABBIKOB M (WJIH)
OTBITA JIESATENILHOCTH, XapaKTepPH3YIOUIHe 3Tanbl (OPMUPOBAaHUS KOMIIETEHIIMA B Mpolecce
OCBOGHUS JUCUUIUTMHBEI (MOIYJS) MOAPOOHO NMPEACTaBIEHBl B JOKyMeHTe «DOH/ OLEHOYHBIX
CPEJICTB AUCUUIIIIUHBI (MOITYJIIS)».

7. YueOHO-MeTOAMUYEeCKOe U MH(OPMAIHOHHOE O0ecTiedeHne JUCIMTLTHHbI

(MoayJin)
7.1.0cHoBHAas yueOHas1 JuTEpaTypa
1. Kunkxosu E.H. Beraucianrenbnas Matematuka —M.: Akagemus, 2013.
2. Kpemep H.III. Bricmias matematrka Jjisi 5KOHOMHUUECKOT0 OakanaBpuaTa: ydeOHUK U

npaktukym/ H.III.Kpemep, b. A. Ilytko, 1.M.Tpumun, M. H.®puaman; non pegakuuen
H.II.Kpemepa.-4-e uza., mepepad. u gomn.-M.: U3n-Bo FOpaiit: U] FOpaiit, 2012.-909c.

7.2./lonosiHUTEILHAS yUueOHAasl JIUTEepaTypa

1. Asnxunos A.B. Beiciias Mmatemaruka: yuedbnoe nocodue. B 2 4. Y.1/A.B. Aukunos, I[1.A.
Bensmucos, HO.A .Pemetnukos; moj obmelt penakuueit [1.A.Bensmucosa. — 2-e u3 .-
Vaesuosck: Yal'TVY, 2011.-250 c.

2. Tasmzoma H.H., lertspeBa O.M., Xy3uaxmeroBa P.H..Iloaroroska k uToropomy
TECTUPOBAHUIO [0 MaTeMaTHKe B BbIcIIeH 1IKoje. baHk TecToB: yuebHOe mocodue
N3natenberBo: Ka3aHckuil HAMOHAJIBHBIN HCCIIE10BAaTEIbCKUM YHUBEPCUTET
Texgosiornyecknii ISBN:978&- 5-7882-1402-3 T'oxg: 2013

3. Hioxenkona JI.U., Hroxenkosa O.10., Muxanun I'.A. [IpakTukym 1o BeICIIeH
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MaTeMmartuke : yueOHoe mocodue : B 2 4. 3natenbcrBo "Jlaboparopus 3HaHMiA" (paHee
"BMUHOM. JlaGopatopus 3HaHU#")

4. TIporacos FO.M. Martemaruueckuii ananmms: yue0. [locooue/ >/IIpotacos.- M.:
®OJIMHTA: Hayka, 2012.- 168 c.

5. Pabymko A.IL, Xyp T.A. Briciias maremaTtuka: Teopus u 3a1a4u: ydyeOHoe nocodue. B
5 u. Y. 2. KommiekcHsie uyucina. HeonpeneneHHBII U ONpEACIICHHBIM HHTETPabI.
QDyYHKIIMU HECKOJBKUX MepeMeHHbIX. M3marenscTBo "Bricmas mkona". ISBN:978-985-
06-2766-7 I'ox: 2016

6. CobGonera T.C., Yeukun A.B. Jluckpernas matemaruka. —M.:Akagemus, 2014

7. CunpBanoBuu O.B. JlabopaTopHBIil MPaKTUKYM 10 BhICIIEH MaTeMaTuke. KpuBbie
BTOPOTO MOPSiAKA

8. Cemenora H.I. Matepuaisl 1j1s1 TECTUPOBAHUS 110 BBICIIEH MaTeMaTUKe: Y4eOHOe

nocoOue JUIst CTYyJICHTOB, 00ydJarouIuxcs 1Mo HanpasiaeHusM nmoarorosku 18.03.01, 18.03.02,

35.03.02, 23.03.01, 15.03.02, 23.03.03, 35.03.01, 09.03.02. U3parenbpcTBOo: CaHKT-

[TerepOyprckuii rocyapCcTBEHHBIHN JiecoTexHUUeckuil yauBepcutet. ISBN: 978-5-9239-

0773-5Tox: 2015

7.3 MeTonnquKne YKa3aHusd 110 OCBOCHUIO THCHMUILJIMHBI
Huxkonoposa JI.W., ®ponosa C.B., Anukuea DH. Meroanueckue ykazaHusi 1o MaTeMaTUKE
I 00ydJarommxcs 1mo HarnpasieHuto moarotoBku 09.03.01 HWudopmarrka v BEIMUCTUTEIbHAS
TEeXHHKA ,pa3fien «IEeMEHThl BEeKTOPHOI anredpb» Muuyypunck 2022.

7.4 Undopmanmonnbie M HUPPOBLIE TEXHOJIOTMH (IIPOrpaMMHOe
o0ecrneveHnne, COBpeMeHHbIe MPpodeccuoHAIbHbIC 0a3bl JaHHBIX H
HHGPOPMALIMOHHBIE CTIPABOYHBIE CHCTEMbI)

VyeOHas aucuuminHa (MOJYJb) MNpPEAyCMaTpPUBAeT OCBOCHHE MH(POPMALMOHHBIX U
UPOBBIX TEXHONOTUH. Peanu3zaryst nndpoBbIX TEXHOJIOTHI B 00pa30BaTeIbHOM MPOCTPAHCTBE
ABJIIETCS OJHOM M3 BaKHEMIIMX 1eneil oOpa3oBaHMs, MarOUIe BO3MOXHOCTb pa3BHUBAThH
KOHKYPEHTOCIIOCOOHbIE KauecTBa O0ydaromuxcs Kak OyaylIIMX BbICOKOKBAIU(UIIMPOBAHHBIX
CIEUAJIACTOB.

[{u¢poBble TEXHOJIOTUN MPETyCMAaTPUBAIOT Pa3BUTHE HABBIKOB I(P(EKTUBHOIO pPELICHUS
3aJa4  Npo¢EeCCHOHATIBHOIO, COLMAIBHOIO, JMYHOCTHOTO XapakTepa C MCIOJb30BaHHEM
pPa3IUYHBIX BHJI0B KOMMYHMKAIIMOHHBIX TeXHOJOrMH. OcBoeHHE LU(POBBIX TEXHOJIOTUH B
paMKax JIaHHOW JUCHMIUIMHBI (MOAYNS) OPHEHTHUPOBAaHO Ha CIIOCOOHOCTh O€30MacHO U
HaJJIexamuM o0pa3oM TMOoJy4aTh JOCTYI, YIPaBisATh, HMHTEPUPOBATH, OOMEHHUBATHCH,
OLICHMBaThb W CO3JaBaThb HHGOPMAIMIO C TIOMOILIbIO IHM(POBBIX YCTPOHCTB U CETEBBIX
texHojoruil. dopmupoBanre NUPPOBOM KOMIETEHTHOCTHU IPEAINOIaraeT padoTy C JIaHHBIMH,
BJIa/ICHNE UHCTPYMEHTAMH U1l KOMMYHHMKAIUH.

.7.4.1 D1eKTPOHHO-0MOIMOTEYHbIE CHCTEMbI M 0a3bl JaHHBIX

1. OO0 «3BC JIAHb» (https://e.lanbook.ru/) (moroBop Ha okazanue yciyr ot 03.04.2024
Ne 6/1 (CereBast a1ekTpoHHas OUOIMOTEKA)

2. baza maHHbIX 37eKTpoHHBIX MHPOpManoHHBIX pecypcoB @TBHY INHCXb (norosop
no 00ecreueHHnIo J10CTyNna K 3JIeKTPOHHBIM HHpopMannoHHbIM pecypcam ®I'BHY ITHCXb
yepe3 TepmuHan yaaiennoro goctymna (TY ] ®T'BHY ITHCXB) ot 09.04.2024 Ne 05-YT/2024)

3. DnextpoHHast bubnuoreynas cucrema «HarmoHanbHbIN IUPPOBOI pecypc «PyKoHT»:
Komnekmuu «ba3ossiii MmaccuB» U «Komoc-c. Censckoe xo3siictBo» (https://rucont.ru/) (morosop
Ha OKa3aHUE YCIYT IO MPeAoCTaBICHHIO H0cTyma oT 26.04.2024 Ne 1901/BI122)
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4. 000 «AnektponHoe m3narenscTBo FOPAUTY (https://urait.ru/) (1oroBop Ha oKasaHue
YCIYT 1O TPENOCTaBICHUIO JocTyna K oOpasoBarenbHoi miatrgopme OO0 «DneKTpoHHOE
usnarenbero IOPAWTY ot 07.05.2024 Ne 6555)

5. Dnexkrponno-OmbaMoTeuHas cucrema «Bepuanckuity  (https://vernadsky-lib.ru)
(moroBop Ha 6e3BO3ME3THOE UCTIONB30BaHUE Mpon3BeaeHM OT 26.03.2020 Ne 14/20/25)

6. baza mannbix HOB «HanuonanwpHas snektporHas oumOmmotexa» (https://rusneb.ru/)
(moroBop o moakmoueHnn k HOb u npenocraBnennu nocryna k oobekram HOb ot 01.08.2018
Ne 101/H2b/4712)

7. Cornamenue O COTPYAHHYECTBE IO OKa3aHHIO OMOIMOTEYHO-MH()OPMAIMOHHBIX MU
COLIMOKYJIBTYPHBIX YCIYT TMOJb30BaTENIIM YHHUBEPCUTETa W3 4YKCIAa WHBAIUAOB IO 3PEHUIO,
CITA0OBUISIINX, WHBATHIOB JIPYTHX KATETOPUN C OTPaHMYEHHBIM JIOCTYIIOM K WH(pOpMAIIUH,
JUI, MMEIONIUX TPYAHOCTH ¢ uTeHueM IutockonedatHoro Tekcra TOI'BYK «TamboBckas
obJyacTHas YHUBEpCaIbHas Hay4Has Ooubnmoreka UM. A.C. [Mymxuna»
(https://www.tambovlib.ru) (cornamenue o corpyauundectse ot 16.09.2021 Ne 6/m)

7.4.2. UudopmManuoHHbIe CIPABOYHbIE CUCTEMBI
1. CnpaBounasi nmpaBoBast cucrema Koncynbrantllinroc (0roBop mocTaBky, aganTaliuy U
COIPOBOXKICHUS IK3eMIUIIpoB cucteM Koncynprantllnroc ot 11.03.2024 Ne 11921 /13900/9C)
2. DnexTpoHHbIM nepuognueckuil cnpaBouHuk «Cucrema I'APAHT» (moroBop Ha
YCIIYTH 10 cOnpoBOKaAeHu0 oT 15.01.2024 Ne 194-01/2024)

7.4.3. CoBpemeHHbIe MPOdeCcCHOHATIbHbIE 0a3bI JaHHBIX

1. baza naHHBIX HOPMATHUBHO-TIPABOBBIX AaKTOB HH(OPMAIIOHHO-00pa30BaTEIbHON
nporpammel «Pocmeron» (orosop ot 15.08.2023 Ne 542/2023)

2. baza nannbix Hayunoii snexktponHoi Oubmmoreku eLIBRARY.RU — poccuiickmii
MH(OPMALMOHHO-aHAJIMTUYECKUM MOpTall B O00JIACTM HAYKH, TEXHOJOTUH, MEIUIMHBI U
obpasoBanus - https://elibrary.ru/

3. ITopTan oTkpeITHIX HaHHBIX Poccuiickoit denepanuu - https://data.gov.ru/

4. OrtkpoiTle JaHHble @enepanbHOW CaykKObl TOCYAApCTBEHHOM CTAaTHUCTUKU -
https://rosstat.gov.ru/opendatallpodeccuonanbubie  0a3bl  JaHHBIX. 3amUTa HHGOpPMAIUU
http://www.is027000.ru/

S5.IIpodeccuonanpHpie 0a3bl JaHHBIX. ODJEKTPOHHAS OMOIMOTEKa MaTeMaTHYECKUX
dyuxrmithttps://dImf.nist.gov/

6.Ilpodeccronanbupie 0a3pl JaHHBIX. MeEXIyHApOIHBIH Hay4HO-00pa30BaTENIbHbIN
caiit EqWorld http://eqworld.ipmnet.ru/indexr.htm

7.4.4. JIuueH3MOHHOE U CBOOOHO pacnpocTpaHsieMoe MPorpaMMHoe
o0ecrnevyeHne, B TOM YHCJIe 0TE4eCTBEHHOI0 MPOU3BOACTBA

HaumenoBanue Pazpabotun HoctynHoc Ccpbuika Ha PexBu3uThI
k I[1O Tb Enunslii peectp MOATBEPKIAIOLIETO
(mpaBooGnanare | (JMLEH3MOHHOE, poccuiickux JIOKyMeHTa (1pu
JIb) cBOOOIHO nporpamm a1 OBM HaJINYUH)
pacripoctpansieM | u b/l (mpu Ham4mn)
oe)
Microsoft Microsoft JIuieH3noH - JIuneHsus
Windows, Corporation HOE ot 04.06.2015
Office Ne 65291651 cpox
Professional JeHCTBHUSA: OECCPOUHO
AHTHBUpYCHOE AO JIuueH3noH https://reestr.digi CyOnuieH3noHH
IIPOrpaMMHOE «JIabopartopus HOE tal.gov.ru/reestr/3665 | st noroeop ¢ OO0
obecrieueHne Kacniepckoro» 74/?sphrase_id=4151 «Codrekcy ot
Kaspersky Endpoint (Poccus) 65 24.10.2023 Ne 6/n,
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Security nns 6uzHeca

CPOK JEHCTBUSA: C
22.11.2023 mo

22.11.2024
MoitOduc 000 JInTIeH3HOH https://reestr.digi KonTpakr ¢
CraHgapTHBIH - «HoBgie HOe tal.gov.ru/reestr/3016 000 «Pyb6uxon»
OducHbIit makeT obnayHbIe 31/?sphrase_id=2698 ot 24.04.2019
JUTS paboTHI C TEXHOJIOTHHY 444 Ne
JOKyMEHTaMH (Poccus) 03641000008190000
1 TIOYTOH 12
(myoffice.ru) CPOK JICHCTBUSL:
OGeccpoyHO
OducHbrit makeT AO «P7» JInTIeH3HOH https://reestr.digi KonTpakr ¢
«P7-Odwmcy HOE tal.gov.ru/reestr/3066 000 «Codrercy
(meckromHas 68/?sphrase_id=4435 ot 24.10.2023
BepcHUs) 041 Ne
03641000008230000
07
CPOK ACHCTBUSA:
b6eccpoyHo
OnepairoHHas 000 JInnensuon https://reestr.digi Konrpakr ¢
cucrema «AJbT "Bazanbt HOE tal.gov.ru/reestr/3032 000 «Codreke»
O6pa3oBanue» cBOOOIHOE 62/?sphrase_id=4435 or 24.10.2023
MIPOTpaMMHOE 015 Ne
obecmeuerue" 03641000008230000
07
CpOK JeHCTBUSA:
b6eccpodyHo
IMporpammHuas AO JInuen3uon https://reestr.digi JIneH3MOHHBII
cucTeMa JUIs «AHTHIUIATHAT) HOE tal.gov.ru/reestr/3033 Jorosop ¢ AO
00OHapyKeHUsI (Poccust) 50/?sphrase_id=2698 «AHTHUILIATHAT OT
TEKCTOBBIX 186 23.05.2024 Ne 8151,
3aMMCTBOBaHHIA B CPOK JICHCTBHS: C
Y4IeOHBIX U HAyIHBIX 23.05.2024 no
pabotax 22.05.2025
«Antumnaruat BY3»
(https://docs.antiplagia
us.ru)
Acrobat Reader Adobe CBoboxHO - -
- IPOCMOTP Systems pacrpocTpaHsieMm
nokymeHToB PDF, oe
Djvu
Foxit Reader Foxit CBoboxHO - -
- IPOCMOTDP Corporation pacrpocTpassem
nokyMeHToB PDF, oe
Djvu

1.
2.

7.4.5.Pecypcbl HHPOPMALIMOHHO-TEJIEKOMMYHUKAUIMOHHOM ceTH « UHTEpHET»

CDTOwiki: 6a3a 3Hanuit no mudposoii Tpanchopmanuu https://cdto.wiki/

http://e.lanbook.com
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3. http://nereshila.ucoz.ru/index/proizvodnye_vysshikh_porjadkov_i_proizvodnye_funkcii_
zadannoj_paramctricheski/0-10.ITpon3BoaHbIE BBHICHINX HOPSIAKOB HEKOTOPBIX (DYHKITHIA.
[TpousBonHbIe GYHKIINH, 3aJlaHHON MapaMmeTpudecku. [Ipon3BoaHas CTeNEeHHO-TIOKAa3aTeIbHOM

GyHKINH .

4. http://www.znannya.org/?view=proizvodnue vusshuh poryadkov. [Topran 3nanus
5. http://ru.wikipedia.org/wiki. IIpousBoaHas GyHKIHH.
6. http://www.pm298.ru/reshenie/pryavn3.php. [TpuknaaHas MaTeMaTHka.

7. http://www.dpva.info/Guide/GuideMathematics/IntagralsAndDifierentials/DifferentialsT
able/. Tabnuma npou3BOIHBIX.

8. http://www.matburo.ru/ex_ma.php7pl =maproiz. Maremarudeckoe bropo:
[TpuMepsI 10 MaTEMAaTHYECKOMY aHAIU3Y.
9. http://www.pm298.ru/prdif2.php.  CrpaBounuk MareMaTHYECKUX (HOPMYIIL.

10.  http://unichance.ru/pages/32/?uid=618. bubnuoreka. [IponsBoHasi.

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

12.  http://www.reshebnik.ru/solutions/2/19. 3anaunuk. Kysuenos JLA.

7.4.6. llndpoBbie HHCTPYMEHTHI, IPUMEHsieMbie B 00pa30BaTeJIbHOM
npouecce

LMS-miardpopma Moodle

Bupryansnas nocka Mupo: miro.com

Buptyansnas nocka SBoard https://sboard.online

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

O6naunslie cepBuckl: Snnekc./[uck, O6mako Mail.ru

Cepsucol onpocos: Suaekc @opmel, MyQuiz

CepBsucsl Buaeocss3u: SAunekc tenemoct, Webinar.ru

. CepBuc coBMecTHOI paboTHI HaJ MpoeKTaMu It Hebopmux rpynn Trello

ttp://www.trello.com

SN~ wWNE

7.4.7. ndpoBble TEXHOJOTUH, IPUMeHsIEMble IPH U3yYeHUH JUCHTUIIIMHBI

Ne | [udpoble TEXHOIOTHH Bugpl yueOHOI paboThi, dopmupyemblie
BBITIONTHAEMBIE C TPUMEHEHUEM KOMTIETEHIIUU
UPPOBOI TEXHOJIOTHH
O0J1ayHbIE TEXHOIOTUA Jlexuuu OIIK-1
[IpakTiaeckne 3aHATH
Bonbine nangeie Jlexuun OIIK-1
IIpakTrueckue 3aHsATUs

8. MaTepuajibHO-TeXHHYECKOe o0ecnevyeHne JUCIUIIIUHBI (MOLYJIs1)

Jlexuuu npoBoATCS B ayIuTOpuu 2/32 060pya0BaHHAS:

CuCTeMHBI KOMIUIEKT: TPOLECcCOp + MOHHUTOP, BEHTHJISATOP, MaTepHHCKas IuIaTa,
namatb DDR3 4096MB, nakomnuTens, yCTpOWCTBO YTCHHS KapT MaMSITH, IPUBOJI, KOPITYC, OJI0K
MUTaHu, KJIaBuaTypa, Mblb (HHB. Ne 21013400555), skpan HacteHHbI (MHB. Ne 2101040005),
nuanpoektop JIOTU 60 (uaB. Ne 1101040005). JIuieH3noHHOE MpOrpaMMHOE OOecIeueHue:
«M3parenscTBO JlaHb. DnekTpoHHO-OMOIMOTEUHast cuctemay http://e.lanbook.com (moroBop ot
25.02.2014 Ne 25-1/02, cpok netictBus o 25.02.2017)

3aHATHUS IPOBOJAATCS B KOMITbIOTEPHBIX kiaccax 1/114, 1/115 . KoMmnbloTepHbIe KIacchl,
000py/1I0BaHHBIE COBPEMEHHOM TEXHUKOW M MEOEIbI0 JUIsl TPOBEACHUS Ta0OPATOPHBIX 3aHITHMA.
KommnbroTepsl 00beJUHEHBI B JIOKATBHYIO CETh C BbIX0/10M B Internet.

Kopmrye yu. 1/1, kabunet Nel14: 21013400425  Kommsrotep P-233; 21013400446

Komnsrotep P-233; 21013400453  Kommnbrotep P-233; 21013400454  Kommnbrotep P-
233; 21013400455 Komnsrotep P-233; 21013400480 Komnsrotep P-233; 21013400481
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Kommrwrotep P-233; 21013400482 Komnsiorep P-233; 21013400505 Kommnsrorep P-233.

Kopmyc yu. 1/1, xabuner Nell5: 2101045274 Komnsiotep Celeron E3500, mar.miara
ASUS, onep.namsate 2048Mb, monutop 19» AOC; 2101045275 Kommnerorep Celeron E3500,
mar.miata ASUS, omep.namsats 2048Mb, morutop 19» AOC; 2101045276 Kommerorep Celeron
E3500, mat.mata ASUS, onep.mamsite 2048Mb, moruTtop 19» AOC; 2101045277 Komnbrorep
Celeron E3500, mar.mutata ASUS, omep.namsate 2048Mb, monurop 19» AOC; 2101045278
Kommnerorep Celeron E3500, mar.rutata ASUS, omnep.namste 2048Mb, monutop 19» AOC;
2101045279 Kommsrotep Celeron E3500, mar.murata ASUS, omep.mamsats 2048Mb, monuTOp
19» AOC; 2101045280 Komnbrotep Celeron E3500, mar.murara ASUS, omnep.namsite 2048MD,
mouutop 19» AOC; 2101045281 Kommerotep Celeron E3500, mar.mrata ASUS, omep.namsth
2048Mb, monuTop 19» AOC.

Pabouast mporpaMMa TUCIUIUTMHBI COCTaBIIieHa B cOO0TBeTCTBUU ¢ TpeboBanusmu ®I'OC BO
no HanpasieHuto noarotoBku 09.03.01 MudopMaTuka u BBIYUCIUTENIbHAS TEXHHUKA (YPOBEHB
OaxanaBpuara), yTBEpkAeHHOro npukazom Munoopnayku Ne 5 ot 12.01.2016.

Artop(s1) Kapreunna H.B. mouent kadenpsl MaTeMaTHKH, GU3UKH U WHPOPMAITOHHBIX
texHojiorui, Hukonoposa JL.U.,— noneHt kadenpel marematuku, GU3MKU U MHOOPMALMOHHBIX
TEXHOJIOTUH.

Kapreunna H.B. Hwukonoposa JI.H.

[Tporpamma paccMOTpeHa Ha 3aceaHUH YueOHO-METOINYECKOH KOMUCCHU MHKEHEPHOTO
uHcturyra ®I'BOY BO Muuypunckuii 'AY, nporokon Ne 1 ot «30» aBrycra 2016 .

[Iporpamma yTBep)KJeHAa pelICHHEM YUeOHO-METOINYECKOI0 COBETa YHHBEpPCHTETa
npotokoi Ne 1 ot 23 cenrsa6ps 2016 r.

Penensent: mpodeccop, JOKTOp ¢/X HayK
Bbobposuu Jlapuca BuktopoBHa
[Iporpamma paccmoTpeHa Ha 3acenanuu kadeapbl MaTeMaTuK, GU3UKU U
TEXHOJIOTUYECKUX TUCHUIUIMH . [IpoTrokon Nel ot 1cenTsiOps 2016 r.
[IporpamMmMa paccMoTpeHa Ha 3ace/laHuu y4eOHO-METOANYECKOW KOMUCCUU HHKEHEPHOTO
uHctutyra ®I'BOY BO Muuypunckuii ['AY, nporokon Ne 1 ot «30» aBrycra 2016 .
[IporpamMma yTBepkAeHa pelieHneM Y4eOHO-METOAMYECKOro COBETa YHUBEPCHUTETA
npotokos Ne 1 ot 23 cenrsops 2016 r.
[Iporpamma nepepaboTaHa U JI0TIOJHEHA B COOTBeTCTBHH ¢ TpeboBaHusimu ®I'OC BO.
[Tporpamma paccMOTpeHa Ha 3aceaHnu Kadeapsl MaTeMaTHKH, (GU3UKH U
TeXHoJornueckux AucuuIuing. Ilporokon Ne 8 ot «14» anpenst 2017 r.
ITporpamma paccMoTpeHa Ha 3acelaHuM Y4eOHO-MEeTOANYECKONH KOMHCCUU MHKEHEPHOTO
nHctutyra ®I'6OY BO Muuypunckuit I'AY, nporokon Ne 9 ot 17 anpens 2017 r.
[Iporpamma yTBepxk/ieHa Ha 3acelaHUHM y4eOHO-METOAMYECKOTO COBETa YHHBEpPCUTETA
potokoa Ne 8 ot «20» anpens 2017 r.
[Tporpamma nepepaboTaHa 1 J0MOJIHEHA B cooTBeTCTBUHU ¢ TpeboBanusmMu OI'OC BO.
[Iporpamma paccmoTpeHa Ha 3acemaHud  Kadenpsl MaTeMaTHKH, (QHU3UKH |
uH(pOpMaLMOHHBIX TexHoorui. [Iporokon Ne 2 ot «28» despans 2018 r.
[IporpamMma paccMoTpeHa Ha 3ace/laHuu y4eOHO-METONYECKOH KOMUCCUU HHKEHEPHOTO
uncturyta ®I'bOY BO Muuypunckuit I'AY, nporokosn Ne 9 ot 16 anpens 2018 .
[Iporpamma yTBepkzaeHa PemieHneM y4yeOHO-METOIUYECKOTO COBETa YHHBEPCHUTETA
npotokoi Nel0 ot 26 anpensa 2018 roga.

[Tporpamma nepepaboTaHa 1 J0MOJIHEHA B cooTBeTCTBUHU ¢ TpeboBanusmMu OI'OC BO.
[lporpamma paccMoTpeHa Ha 3aceiaHMM  KadeApsl MaTeMaTukd, OQU3UKH |
UH(POPMALMOHHBIX TexHOMOTui. [Iporokon Ne 7 ot «26» mapra 2019 r.
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[TporpammMa paccMOTpeHa Ha 3aceJaHuU y4eOHO-METOINYECKOH KOMHCCUU UH)KEHEPHOTO
uactutryra ®I'6OY BO Muuypunckuit 'AY, npotokon Ne 9 ot 22 anpens 2019 .

[Tporpamma yTBepkaeHa PemenneM yueOHO-METOIMYECKOTO COBETa YHUBEPCUTETA
npoTokoia Ne§ ot 25 anpensa 2019 roaa.

[Tporpamma nepepaboTaHa U JOTOHEHA B COOTBETCTBUU ¢ TpeboBanusimu O@I'OC BO.

[Iporpamma paccMoTpeHa Ha 3aceJaHuMM  Kadeapbl MaTeMaTHKW, (QHU3UKA U
uHpOpMaMOHHBIX TexHONOoTUi. [Iporokon Ne 8 ot «8» anpens 2020 r.

[Tporpamma paccMoTpeHa Ha 3aceJaHUH Y4eOHO-METOANYECKONH KOMUCCUU HHKEHEPHOTO
uncruryra ®I'bOY BO Muuypunckuii ['AY, nporokon Ne 9 ot 13 ampens 2020 r.

[Iporpamma yTtBepkaeHa Pemiennem y4eOHO-METOAMYECKOTO COBETa YHHUBEpPCUTETA

npoTtokoi Ne§ ot 23 anpenst 2020 rona.

[Tporpamma nepepaboTaHa u JOMOIHEHA B COOTBETCTBHH ¢ TpeboBanusimu GI'OC BO.

[Iporpamma paccMoTpeHa Ha 3acefaHuu  Kadeapbl MaTeMaTHKH, (QU3MKA U
uH(popMalnoHHbIX TexHonorui. [Iporokon Ne 10 ot «09» mapra 2021 r.

[Tporpamma paccMOTpeHa Ha 3aceJaHUU y4eOHO-METOINYECKON KOMUCCUU UHIKEHEPHOTO
uHctutyta ®I'6OY BO Muuypunckuii 'AY, nporokon Ne 9 ot 05 anpens 2021 r.
[Tporpamma yTBepkaeHa PemieHneM y4yeOHO-METOIUYECKOTO COBETa YHHBEPCHUTETA IPOTOKOJI
Ne8 ot 22 ampens 2021 rona.

[Tporpamma nepepaboTaHa U JOIIOTHEHA B COOTBETCTBUU ¢ TpeboBanusimu O@I'OC BO.

[Iporpamma paccMoTpeHa Ha 3acefaHuu  Kadeapbl MaTeMaTUKW, (U3MKH U
uH(popMalnoHHbIX TexHonorui. [Iporokon Ne 10 ot «10» utons 2021 r.

[TporpammMa paccMOTpeHa Ha 3aceJaHuU y4eOHO-METOINYECKON KOMUCCUU UHIKEHEPHOTO
uHcturyta ®I'6OY BO Muuypunckuii I'AY, nporokon Ne 11 ot 15 urons 2021 r.
[Tporpamma yTBepkaeHa PemieHneM yuyeOHO-METOIUYECKOTO COBETa YHHBEPCUTETA IPOTOKOJI
Nel2 ot 30 urons 2021 roxa.

[Tporpamma nepepaboTtaHa 1 10MOJIHEHA B cooTBeTCTBUHU ¢ TpeboBanusMu OI'OC BO.

[Iporpamma paccmoTpeHa Ha 3acemaHuu  Kadenpsl MaTeMaTHKH, (QHU3UKH — ©
UH(pOpPMaLMOHHBIX TexHonorui. [Iporokon Ne 8 ot «12» anpenst 2022 .

[TporpaMma paccMoTpeHa Ha 3aceJaHUH Y4eOHO-METOANYECKONH KOMUCCUU NHKEHEPHOTO
uncturyra ®I'bOY BO Muuypunckuit 'AY, nporokon Ne 7 ot 14 anpens 2022 r.

[Iporpamma yTBepkaeHa PemieHneM y4eOHO-METOAMYECKOTO COBETa YHUBEPCHUTETA
npotokoi Ne§ ot 21 anpens 2022 rona.

[Tporpamma nepepaboTaHa 1 J0MOJIHEHA B cooTBeTCTBUHU ¢ TpeboBaHusMu OI'OC BO.

[Iporpamma paccmoTpeHa Ha 3acemaHud  Kadenpsl MaTeMaTHKH, (QHU3UKH |
UHpOpPMaLMOHHBIX TexHONoTUui. [Iporokon Ne 9 ot «01» utons 2023 r.

[TporpamMma paccMoTpeHa Ha 3acelaHUH y4eOHO-METOANYECKONH KOMUCCUU WHKEHEPHOTO
uncturyra ®I'bOY BO Muuypunckuii I'AY, nporokos Ne 10 ot 19 nrons 2023 r.

[Iporpamma yTBepkaeHa PemienneM y4eOHO-METOAMYECKOTO COBETa YHUBEPCHUTETA
npotokoi NelO ot 22 nronst 2023 rona.

[Iporpamma paccMoTpeHa Ha 3acelaHud  Kadeapbl MaTeMaTHKH, (GU3MKA U
nH(popMalnoHHbIX TexHonorui. [Iporokon Ne 6 ot «14» mas 2024 r.

[Tporpamma paccMOTpeHa Ha 3aceJaHuU Y4eOHO-METOINYECKOH KOMUCCUU UHIKEHEPHOTO
nHctutyra ®I'60Y BO Muuypunckuii I'AY, npotokon Ne 9 ot 20 mas 2024 r.

[TIporpamma yTBepkaeHa PemeHneM y4uyeOHO-METOIUYECKOTO COBETa YHHBEpPCHTETA
npoTokoa Ne 09 ot 23 mas 2024 ropa.
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OpuruHan JOKyMEHTa XpaHUTCS Ha Kadeape MaTeMaTukd, (U3MKM M WHGPOPMALMOHHBIX
TEXHOJIOTHI
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