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1. Mecto n neau gucHUIIMHBI B cTpykType OITOIT

Juctunnuna «OCHOBBI TEOPUU JHHEWHBIX ONEPAaTOPOB» OTHOCUTCA K JUCHUIUIMHAM I1O
BbIOOpY (opMupyeMoll ydacTHMKaMH OOpa3oBaTENbHBIX OTHOIIECHHH YacTH OCHOBHOMU
oOpasoBarenbHOl mporpamMmbl 1o  HampapineHuto 28.03.01 Marepuansl MHKpPO- H
HAaHOCHCTEMHOU TeXHUKHU. [Ipernomaercst Ha BTOpOM rojxy oOy4eHHs, B Y4ETBEPTOM CEMECTPE.
OCBOCHHIO NUCUUIUIMHBI MPEANIECTBYET OCBOCHHUE AMCUUILIUH (Moaynei) «MaremaThukay,
«OO6mas pusuKay.

eaun u 3a7a4u 0CBOEHHSI THCHUILJIMHBI:

HensiMu ocBoeHUsT TUCHUTIITUHBI « OCHOBBI TEOPUU JTUHEHHBIX OTIEPATOPOB»:

- OBJQJICHHE METOJIaMH HCCIICIOBAaHUS MATEMATHUECKUX W (U3MUYECKUX MOJeNen
00BEKTOB U MPOIIECCOB B OKPY’KAIOIIEM MHPE, OCHOBAHHBIX Ha MPUHIUIAX TEOPUHU
JUHEHWHBIX BEKTOPHBIX MPOCTPAHCTB M TEOPUH JMHEHHBIX OIEPaTOpPOB B
ruboepToBoM npoctpancTie (I'TIP);

- u3yueHue (yHAAMEHTAIbHBIX 3aKOHOB U TOJOXKEHHH, ONMpEeAENsIONUX CBOWMCTBA
nuHeHbIX oneparopoB B ['TIP;

- BBIpa0OTKa y CTYIEHTOB MPAKTHUYECKUX HABBIKOB OMHCAHMS CIIOKHBIX MPOIIECCOB
MUKpPOMHpA U 3aKOHOMEPHOCTEH (M3MKU Ha sA3bIKE aJeKBAaTHBIX OO0OOIIEHHBIX
ONEPaTOPHBIX MOJIETIEH.

2. Ilnanupyemble pe3yJbTaThl 00y4eHHUSs MO JUCHHUILINHE, COOTHECEHHDbIE C MJIAHUPYEMbBIMU
pe3yJibTaTaMHu 0CBOeHHMS 00pa30BaTe/IbHOI NPOrpaMMbl (KOMIIETCHIIMAMH BbIIYCKHHKOB)

Kon
Ne IInanupyemsie pe3yJIbTaThl HanmenoBanue
KOMIIETEH CopneprxaHue KOMIIETCHIIMN
n/n - 0o0yueHus OLIEHOYHOT'O CPEJCTBA
3HATh IpaHUIIBI 1. UsauBuyansHOE
HIPUMEHUMOCTH cobecenoBaHue.
MaTeMaTHYECKUX METOI0B B 2. Boinonuenue
MNK-2. CriocobeH IIPOBOJNTH ¢dusnke. MPaKTUYECKUX 3aJaHUM.
(U3MKO-MaTeMaTHUECKOE YMeThb NIpUMEHATh B paMKax 1. MnpuBunyansHOe
npodecCHOHANBHOMN cobecetoBaHme.
MOZeNHpOBaHHe Hccenyemsix | POP n
JeATeIbHOCTH METOMBI 1 2. Bemmonnenne
HPONCCCOB HAHOTEXHOJIOTUH W | 116,1x0 1161 TeOpHH IHHEHHBIX MIPAaKTHYECKNX 3aJaHHH.
1 MK-2. 00BEKTOB HAHO- U OIIepPaTOpPOB B THIHOESPTOBOM
MHKPOCUCTEMHON TEXHUKH C | MPOCTPAHCTRE.
HUCIIOJIB30BAHUEM Buiagers HaBbIKaMu 1. UuauBuyansHoe
COBPEMEHHBIX KOMITBIOTEPHBIX | HCHOIb30BAHHS HA NPAKTHKE ) %’6606‘103““6'
o . Bemonnenne
i METOJIOB TEOPUU JIMHEWHBIX .
TEXHOJIOrNH MPaKTUYECKUX 3aJaHNH.
OIIEPATOPOB B LEJISAX PEIICHUS
IpodeCCHOHANBHBIX 33/1a4.

3. CTpyKTYypa U cofep:KaHHe AU CHUIIIHHBI

3.1 TpynoeMKOCTb AMCUUIJIMHBI

OO6m1ast TpyI0€MKOCTh 4 3ET




YacoB 1o yueOHOMY IUTaHy 144
B TOM YHCIIC

ayIUTOPHBIC 3aHATHUS (KOHTAKTHAs paboTa):

- 3aHATHUS JIEKIIMOHHOT'O TUIIA 32
- 3aHATHS IPAKTUYECKOrO TUIIA 32

caMmocTosiTenbHast pabora

42 (pabota B cemecTpe)

36 (Ha MOJITOTOBKY K DK3aMEHY)

HpOMC)KYTOLIHaﬂ aTTrecranus

4cemecTp — DK3aMeH

3.2 CopeprxaHue JUCHUILTHHBI

HaunmeHoBaHue U KpaTKoe cofep KaHue
Pa3aesioB U TeM TUCHUILIHHBI

Bcero
(uacwl)

B TOM 4YHCIJIC

KOHTaKTHas padora (padora Bo

B3aNMOJIEHCTBHH C npenonaBaTeﬂeM) B

TeueHHue CeMecTpa, 4achl,
M3 HUX

SauaTus
JIEKIUOHHOT O

THIIA
3ausaTus
CEMHHAPCKOr0
THIIA
SauaTus
J1a00pPaTOPHOro
THIIA

Bcero

CamocrosiTeJibHasi padoTa

B TCYCHHE CEMECTPA, YacChbl

1. JInHeiiHbIC BEKTOPHBIEC
NPOCTPaHCTBA.

PazmepHoCTb, 6a31c IPOCTPaHCTBA.
AKCHOMBL.

41

w
w

2. J/IuHeliHbIe OnepaTopPHbI.

JIuHeliHbIE U HEMMHENWHBIE OIIEPAaTOPHI.
KommyTaropsl. CoiicTBa
KOMMYTHPYIOLIUX OIEPaTOpPOB.
Co0cTBEHHBIE BEKTOPBI U COOCTBEHHBIE
3HAYEHHUs] OIIEPaTOPOB.

72

16

16 —

32

40

3. Oneparop Jlanaaca B cpeprueckoi
¥ IMJIMHAPHUYECKOH cucTeMax
KOOPAMHAT.

Oneparop Jlamnaca B cepruueckoit
cucreme koopauHat. Oneparopbl
KBaJipaTa MOMEHTA UMITYJIbCA U
MPOEKIIMM MOMEHTA Ha och Z. O61mue
cobcTBeHHbIe GyHKIMU. [TonrHOMBI
Jlexannipa, peKyppeHTHbBIE COOTHOIICHUS
u coiictBa. Cheprueckre rapMOHUKH.
Oneparop Jlannaca B HHIIMHAPUYECKON
cucreme koopauHat. @yHkuun beccens
u Heiimana. O61iee pelieHue ypaBHeHHs!
Jlannaca B cpepuueckoii u

64

12

12 —

24

40




I.[HJIHHI[pH‘-IGCKOfI CUCTCMAX KOOpAUWHAT. ‘

B T.4. TeKymuuii KOHTPOJIb 2 2 _

HpOMC}KYTOIIHaH aTTeCTalud — 3a49€T U IK3aMCH

4. Obpa3oBaTeJibHbIE TEXHOJIOTHH

1) YUrenue nexiuii;

2) COnpoOBOXKACHUE JICKIIUI HATMCAHUEM H BBIBOJOM (hOPMYJI, TOCTPOSHHEM I'papHKOB,
n300pa’keHHEeM PUCYHKOB Ha JIOCKE;

3) METOaMKa «BOIIPOCHI U OTBETHIY;

4) BbINOJIHEHHNE TPAKTUYECKOT'O 331aHUS Y JOCKHU;

5) unauBHAyanbHas paboTa Hall MPAKTUYECKUM 33/1aHUEM;

6) paboTa B napax HaJ IPAKTUYECKUM 3aJaHHEM;

7) paboTa B MajbIX rpyImnax HaJ MPaKTUYECKUM 3aJaHHEM;

8) MeToMKa «MO3TOBOM ITYPM».

5. YueOHO-MeTOIMUYeCcKOe o0ecnieueHne, (POPMbI OPraHU3allii U KOHTPOJISI CAMOCTOSITeIbHOM
pa6oThI 00y4aIOIUXCS

CamocrosiTenbHass paboTa 00ydaroIMXCs MPEIoJIaraeT u3yuyeHrne KOHCIEKTOB JICKIIHH,
BBIJICJICHHBIX PA3J€JIOB OCHOBHOM JIUTEPATypbl, a TAKXKE JONOJHUTEIBHOW JUTEepaTyphl,
BBITIOJIHCHHE TMPAKTUYECKUX 3aJaHUM, OTBEYAIONIMX M3yYaeMbIM paszjeiaM JAUCIUIUIHHBL,
MOATOTOBKY K IPOMEXKYTOUHOU aTTECTALIUH.

[lepeyeHb OCHOBHOW U JOTOJHUTEIBHOM JIMTEPATYPHI IJIsi CAMOCTOSITEILHOTO U3YYCHHS
npuBeieH HacTose Pabodeit mporpaMMbl JUCITUTIIMHBI.

KoHTposbHBIE BOMPOCHI 711 MPOMEXKYTOYHOW aTTECTAllUM, MPUMEPHI MPAKTUUYECKUX
3a/laHuil pUBeNIeHbl HacToAllel Paboueil mporpaMMbl TUCIUTUTHHBI.

6. ®OH/1 OLIEHOYHBIX CPEACTB /ISl IPOMEKYTOUYHON ATTECTALMM 110 JMCHUIIIMHE

6.1 IlepeyeHb KoMIeTeHIHMiH BBbINYCKHMKOB 00pa3oBaTe/IbHOl NporpaMmbl, B
(popMHPOBAHNM KOTOPBIX YYYBCTBYeT AMCHMILIMHA, C YKa3aHUEM Pe3yJIbTATOB 00y4eHHs
(3HaHuMi, ymMeHM#, BJaageHnil) npuBeaéH Bbime (pasgea 2). Huke mpuseaeHa rtadiauna
0o0pa3oBaTeIbHBIX JACCKPUNTOPOB (OTJIHMYHUTEJbHBIX IPHU3HAKOB YPOBHEH OCBOCHHS

KOMIIeTeHI M)
WHIMKaTo OLOEHKA COOPMUPOBAHHOCTHU KOMIIETEHIINN
pbI
KOMIICTCH Heynosnets |Y noBnersopur OueHn
OMIETEHIL ITnoxo P Xoporo OTin4HO IIpeBocxonHO
OpUTEIBHO €JIbHO XOpouIo
1871
Bgauusa |[OrcyrctBue |YpoBeHs MunumansHo |YpoBEHb YposeHb [YpoBeHb [YpoBeHb 3HaHUH
3HaAHUM 3HaAHUM JIOIYCTUMBIA [3HAHUM B 3HAHUU B 3HAaHUU B B 00BEME,
TEOPETHIECKO |HIKE YPOBEHb obBeme, obneme, oOBEMeE, MOJTHOCTBIO
ro MaTepuaja |MHHHMAIbH |3HAHUIL. COOTBETCTBYIO [COOTBETCTBYIO [IOIHOCTBIO  [COOTBETCTBYIOIIE
BIX Jomymieno eM eM COOTBETCTBYIO [M IpoTrpaMme
WIu TpeboBaHUi. [MHOTO mporpaMme oporpaMMe  [mem [10IrOTOBKH,
Nmenn HerpyOBIX MOATOTOBKH. |HOATOTOBKU. [IporpaMme  [mr6o, BO3MOXHO,
HEBO3MOXHOC [MecTo OIIHOOK. Jomymeno Jomymeno [OJrOTOBKH, [IpEBBIIAIONIEM
Tb OLEHUTh rpyObie HECKOJIbKO HECKOJIbKO IOy LIICHBI ee. be3 ommobok.




TIOJTHOTY OIINOKH. HETPyOBIX HECYIIECTBEHH [0/THA-/IBE
3HAHWAN OIINOOK. BIX OIMUOOK. [HECYIICCTBCHH
BCJICZICTBHE bIX OIITHOKH.
OTKa3a

oOyuarorieroc

s OT OTBETA.

Vmenus |OrcyrctBue |IIpu IIponemonctp |IIpopemonctp |IIponemonctp [lIpogemoncTpullIponeMoHCTpUpO
MUHHMAJBHBIX |peIeHIH HMPOBaHbI HpOBaHbI BCE |UPOBaHBI BCE [pOBaHBI BCE  [BaHBI BCE
yMeHUI CTaHJApTHHI |OCHOBHBIE OCHOBHBIE OCHOBHBIE (OCHOBHBIE OCHOBHBIE

X 3a7a4 YMEHUSL. YMEHUSL. YMEHUSL. [yMeHus, lyMeHus1. PemeHbt
I 13707015 Pemenst Pemensl Bce  |Pemiensl Bce  [pelieHsl BcE  [BCE OCHOBHBIE
BBITIOJTHEHHH | THITOBBIE OCHOBHEIE OCHOBHBIE (OCHOBHBIE 3amaqn v/ uim
HEBO3MOXXHOC |CTaHIAPTHBI |3a7aduH C 3a/1a4u C 3a7a4qu C 3amadu C BEITIOTHEHBI BCE
Th OLICHHUTH X HeTpyOBIMH  [HErpyOBIMH  |HEKOTOPBIMH [OTHCTBHBIMH  [[IPAKTHIECCKHE
HaIIN4ne MPaKTUYECK |OmmuOKaMu omudKaMu HEOYeTaMH  [HECYIIECTBEHH [3a/IaHUs, B
yYMeHHH HX 3aJaHAi  |u/nnm W/ W/ LIMH oJTHOM 00BEME
BCIENCTBHE  [HE BBIMIOJIHEHB!  |BBIIOJHEHBI  |BBIIOJHEHBI  [HeloueTaMu  [6e3 HeJo4eToB.
OTKa3a MIPOJIEMOHCT |Bce BCE BCE /vu
00yuJaromeroc ([pupoBaHsl  |MpakTHYECKUE [IPAKTHYECKHE |[IPAKTHUECKUE [BBITOTHEHBI
s 0T OTBETA. |OCHOBHBIE  [3aJaHM, HO  |3aJaHus, B 3aaHus, B Bce
YMEHHS. HE B [IOJJHOM  |mOJIHOM MIOJTHOM [IPaKTUYECKHE
HNmenn o0beME. 00beEMeE, HO o0BeEME, HO 3agaHus B
MECTO HEKOTOPBIE C [HEKOTOPHIC C  [[TOJTHOM
rpyObIe HemodeTaMu. |HeOompmuMu joObeMe.
OIINOKH. HETOYCTAMH.
Haspixku |OtcyrctBue  |Ilpu Nwmeercs [ponemonctp |IIponemonctp [[IpogemoncTpulllpoaeMoHCTpUpO
(BI1ajieHsy) [B1AACHNA peleHnH MUHUMAaJIbHBIH | APOBAaHBI HPOBaHBI [POBaHBI BaH TBOPUYCCKUIA
MaTepHajoM |craHmapTHBI |Habop 0a3oBEIC 0a3oBEIC HABBIKHM IIPA  [ITOAXOJ] K
X 3a/1a4 HaBBIKOB /U1l |HAaBBIKY IIPH  |HABBIKK MPH  [PEIICHUU [pEIIICHUIO
130031 13707011 pemeHus pereHnH pelIeHIH HECTaHIAPTHEI [HECTaHJAPTHBIX
BBITIOJTHEHHH [CTAHAAPTHBIX [CTAHAAPTHBIX |CTaHAAPTHBIX [X 33ja4 W/HIM [3ajad u/Win
HEBO3MOXKHOC |CTaHIApTHBI |3a7a4 W/WIH  (3a1a4 W/WIKM  |3a7a4 W/WIK  |BBITOJHCHUU  [BBITIOJIHCHHIO
Tb OIICHHUTD X BBITIOJTHEHUSI  |BBITIOJTHEHUH  |BBITIOJTHEHUH [HECTaHJAPTHHI [HECTAHIAPTHBIX
HaJu4ne MPAKTUYECK |CTAaHAAPTHBIX |MPAKTHUECKHUX |TPAKTHUECKHX [X MPaKTUUECKUX
HaBBIKOB VX 3a/IaHUi  |[IPAKTUYECKUX |3alaHu C 3amaHuil 6e3  [IPaKTHYECKUX [3aJaHUM.
BCJIEJICTBUE HE 3a7laHui C HEKOTOPBIMHU  |OIIHUOOK H Bananuii 0e3
OTKa3a MIPOJEMOHCT |[HEKOTOPBIMH |HEMOYETAMH. [HEAOYETOB.  [OMIMOOK U
00yJaromeroc (pupoBaHbl  |HEIOYCTAMH. HET0YCTOB.
s 0T OTBETa.  |0a30BBIC
HaBBIKH.
Nmenn
MECTO
rpyOsie
OIIHOKH.
Xapaktepuc |Komnerennus (Komnerenmu |Chopmuposan |Chopmuposan | Chopmuposan (Chopmuposan (ChopmupoBan-
THKA COBEpPILEHHO s HE HOCTh HOCTh HOCTh HOCTh HOCTh
cpopmmpos |He c(hOpMHUPOBA |KOMITETCHIIMN |KOMIETEHIINH |KOMIICTEHIIUH |[KOMITETCHIINN [KOMIIETCHIINN
amHocTy  |SPOPMHPOBaH [Ha. COOTBETCTBYET |B 11€I0M B IIEJIOM [MOJTHOCTBIO  [PEBHIMIACT
KOMIIETEHI] Nmeromuxcs [MUHIMANbHBL |COOTBETCTBYET [COOTBETCTBYET [COOTBETCTBYET |CTAHIAPTHEIE
OTCyTCTBYIOT |3HAHUIA, M TpeOoBaHUAM, |TpeOoBaHHUAM. [TpeOOBaHISIM. (TpeOOBaHUS.
uu 3HaHUSA, YMEHHUH, TpeboBaHUAM. [HO €CTh Nmeronuxcst  [Umeronuxcs  [meromuxcs
YMEHUS, HaBBIKOB Nmeromuxcs  |HEAOUETHI. 3HAaHUH, BHAHUH, BHAHWI, yMEHUIA,
HAaBBIKH, SIBHO 3HaHUH, Nmeromuxes  |ymMeHHH, [yMeHUii, [HABBIKOB B
HEOOXOIUMBIE |HEIOCTaTOYH |yMEHUA, 3HaHUH, HaBBIKOB B HABBIKOB B MoJIHOM Mepe
JUISL pelieHus |0 ams HAaBBIKOB B YMEHUH 1 LenoM [OJTHOM Mepe  [mocTaTo4HO i
MPAKTUYECKUX |peleHus LenoM HaBBIKOB B JIOCTaTOYHO  |JOCTAaTOYHO  [OPUMEHEHUS
(mpodeccuoHa |mpakTHYECK |IOCTATOYHO  [LEIOM JUIS PELICHUs] |11 pelleHus [TBOPUECKOro
JBHBIX) 33/1a4. |UX JUIA PEUICHNS |AOCTaTOYHO  |CTaHJAPTHBIX [CTIOXKHBIX moaxo/aa K
(mpodeccro |mpaKkTHUECKUX |IUIS PEIICHUS |MpakTHYECKUX [IPaKTHUECKUX [PEHICHUIO
HaJIBHBIX)  |(mpocdeccrona |mpakTudeckux |(mpodeccrona |(mpodeccrona |CI0KHBIX
3a1a4. JLHBIX) 337134, |(mpodeccrnona |IpHBIX) 3a/1a4. PIbHBIX) 33724, [IpaKTHIeCKUX




HO TpeOyeTcst
JOTIOJTHUTENNbH
ast IpaKTHKa
o
OOJBIINHCTBY
MPaKTHYECKUX
3ajad.

JLHBIX) 3a/1a4,
HO TpeOyeTcst
JIOTIOJTHUTEIbH
asi MpaKkTUKa
0 HEKOTOPBIM
npodeccronan
bHBIM

(mpodeccuonaabH
bIX) 3a7a4.

3aJjadyaM.

6.2 Onucanue WIKAJ OLEHUBAHUSA

[IpoMexxyToyHOM aTrTecTauuel s JUCUMIUVIMHBI  «OCHOBBI TEOPUU  JIMHEHWHBIX
OTIEPATOPOBY SBJISIOTCS 3a4eT U IK3aMeH.

Ilo wuroram 3auera BbICTABIAIOTCS oLEHKH «He 3aureHo» (O3Ha4aeT OTCyTCTBUE
aTTecTaluu) WiIK «3auyTeHo» (O03Ha4yaeT IPOXOXKJIEHUE IEPBOrO 3Tana I[POMEXKYTOUHOH
aTTecTalluy — 3a4yera). B ciaydae nmpoxoxaeHus 3adera oOydarouuiics J10MyCcKaeTcss KO BTOPOMY
ATaIly IPOMEXKYTOUYHOM aTTECTAllUU — 3K3aMEHY.

ITo uroram sk3aMeHa BBICTaBIISETCS OLIEHKA 110 ceMUOAJUIbHOM Hikane: oueHku «Ilinoxo»

u «HeynoBneTBOpuTENbHO» 03HAYAIOT OTCYTCTBUE aTTECTALIMU, OLICHKU «Y IOBIETBOPUTEIBHOY,
«Xopouoy», «Ouenp xopomoy», «OTauyHo» U «IIpeBocxoHO» BBICTABISAIOTCSA MPU YCIEIIHOM
IIPOXOXKACHUU aTTECTALIUU.

6.3 Kputepum u mnpoueaypbl OLEHUBAHHUS Pe3yJIbTATOB OOy4YeHHUS] MO JHCIUILIUHE,
XapaKTepU3yoLuX 3Tanbl (OPMUPOBAHUS KOMIIETEHIUH

JUis OLEeHMBAaHUS pe3yJIbTATOB OOY4YEHHUs B BHJE 3HAHUN HCHOJB3YIOTCA CIIEAYIOIINE
IIPOLIEAYPBI U TEXHOJIOTUU:
*  UHAMBUIyaJbHOE cobecenoBaHue (TPOMEKYTOUHAS aTTECTALINS ).
KoHTposnbHbIE BONPOCHl JUIsi MHAUBUAYaTbHOIO coOeceloBaHMs MpeJacTaBleHsl B 1. 6.3
Hacrosei Paboueil mporpaMmbl IUCIUIITUHBI.
JUis olieHMBaHUS pPE3yJbTaTOB OOY4YEHMs B BHJIE YMEHHUH M HABBIKOB MCIIOJB3YHOTCS
CJIETyIOIIHE MPOLEAYPhl U TEXHOIOTHHU:
®  BBINIOJIHEHUE IPAKTUYECKUX 3aJaHNUH (TEKYIUI KOHTPOJIb, IPOMEKYTOUHAS ATTECTALIHS).
[Tpumepsl IpakTUYECKUX 3aJaHUM JUId IIPOBENCHHUS TEKYLIETO KOHTPOJS M MPOMEXYTOYHOMN
aTTecTallly IpeJcTaBieHsl B 1. 6.3 HacToseil Pabodel mporpaMMbl TMCHUIUIMHEIL.

Kpurepusmu onieHnBaHUs Ha 3a4eTe SBISIOTCS HAIMYME YMEHUN U BIaJICHUN (HABBIKOB),
NEepPEeYuCIIeHHbIX B M. 5 Hactosameidl Pabouelt mnporpammsl aucuumiauHsl. Kpurepusmu
OIICHUBAHMSI HA dK3aMEHE SIBJISIIOTCS TIOJTHOTA 3HAHWM, HAJTMYMe YMEHUI U BlIaJieHu (HaBBIKOB),
MIEPEYUCIICHHBIX B 1. 5 HacTosiei Paboueit mporpaMMbl JUCITUTLIAHEL.

«He 3auyTeHo» — oOydarouuiics He MOKa3al MUHHUMAJIBHO JIOMYCTHMBIM YpOBEHb YMEHUH U
HABBIKOB BBIITOJIHEHUS TPAKTUYECKUX 3a[aHHI;

«3auTeHo» — 00yJaroIuiics yCTeNHO MOKa3all YMEHUS W HABBIKU BBIMOJHEHUS MPAKTHUYECKUX
3a/1aHuii 0a30BOTO YPOBHS CIIOKHOCTH;

«Ilmoxo» — oOywarommiics He MPOJEMOHCTPUPOBAT HUKAKMX 3HaHUM 00 OCHOBHBIX
TEOPETUYECKUX pasjenax Kypca, HE II0Ka3aJl HHUKAaKMX YMEHUN W HaBBIKOB BBIIIOJIHEHUS
MIPaKTUYECKUX 3a/I1aHUN;




«HeynoBJIeTBOPUTEJIBHO» — OOydalOMMHCA HE MPOJAEMOHCTPUPOBAN MPEACTaBICHUS 00
OCHOBHBIX TEOPETHYECKUX pa3liesax Kypca, He IMOoKa3aJl MUHUMAJIbHO JIOIyCTHMBIH YpPOBEHBb
YMEHMM U HaBBIKOB BBIIIOJIHEHUS IPAKTUUECKUX 3aJaHM;

«Y10BJIETBOPUTEILHO» — OOYYArOIIUICS MPOJEMOHCTPUPOBAT H3JI0KEHUE (HOPMYIHPOBOK
OCHOBHBIX TEOPETHUYECKUX TOJOKEHUI Kypca M YCHEIIHO T[O0Ka3aJl YMEHHUS W HaBBIKU
BBITOJIHEHUS TPAKTHYECKUX 3a7aHnii 0230BOT0 YPOBHS CII0KHOCTH;

«Xopomo» — oO0yyaromMiicss INPOJEMOHCTPUPOBAI  CBSI3HOE  H3JI0)KEHHUE  OCHOBHBIX
TEOPETUYECKUX IIO0JIOKEHUM Kypca M YCIEUIHO I10Ka3al YMEHHUS U HaBbIKM BBIIOJIHEHUS
CTaH/IapPTHBIX MPAKTUYECKUX 3a/IaHUM;

«OYeHb XOpOLIO» — OOYYAIOIIMICS MPOAEMOHCTPUPOBAT CBA3HOE H3IIOKEHHE MPAKTUUYECKU
BCEX TEOPETUYECKUX IOJIOKEHMH Kypca M YCHEIIHO IOKa3ajl YMEHMsI U HaBbIKU BBIIOJIHEHUS
CTaH/IapPTHBIX MPAKTUYECKUX 3a/1aHU;

«OTAUYHO» — OOYYArOUIMICS MPOJAEMOHCTPUPOBAT CBSI3HOE HM3JIOKEHHE BCEX TEOPETHUYCCKHX
MOJIOKEHUH Kypca M YCHEIIHO MOKa3al YMEHHS U HaBBbIKU BBIMOJTHEHUS MPAKTUYECKUX 3aJIlaHUM
MOBBIIIIEHHOTO YPOBHS CJIIOKHOCTH;

«IIpeBocxomHo» — oOywaromuicsa MPOJEMOHCTPUPOBAT YPOBEHb 3HAHUUW B 00BEME,
MPEBBIIIAIONIEM CTAaHAAPTHYIO MporpamMmy HOATOTOBKH, M IPOJEMOHCTPUPOBAI TBOPUYECKUH
MOAXO/ K BBIIOJIHEHUIO MPAKTUYECKUX 3aJaHUI TTOBBIILIEHHOTO YPOBHSI CJI0OKHOCTH.

6.4 TunoBble KOHTPOJIbHbIE 32JaHUSI /I MHbIe MaTepUAJIbl, HEOOXOAUMBIE JIJIsl OLEHKH
pe3yJbTaTOB 00y4eHHUsl, XapaKTepU3YIOWUX 3Tanbl (JOPMHUPOBAHUSA KOMIETCHUHH U (M1H)
JAJIS1 ATOTOBOI'0 KOHTPOJIsA COPMHPOBAHHOCTH KOMIIETCHIIUH

6.4.1. Ilpu mpoBeAeHHH MPOMEXYTOUHOH aTTecTalMM OOYYaroIUMCs HpeaaratoTcs
CIIEyIOIIME KOHTPOJIbHBIE BOIIPOCHI, OXBAaTHIBAIOIIME MPOrpaMMy  JTUCIUIUIMHBI
«OCHOBBI TEOPHUH JTUHEUHBIX OIIEPATOPOB»:

1. JIuneliHble BEKTOPHBIE TPOCTPAaHCTBA. JIMHENHAsA 3aBUCUMOCTb U HE3aBUCUMOCTD
BEeKTOPOB. [1onHBIi HaOOp TMHENHO HE3aBUCUMbBIX BEKTOPOB.

CkansspHO€E Ipou3BeeHNE BEKTOPOB. CONpsyKEHHOE BEKTOPHOE IPOCTPAHCTBO.
JInnerinbie oneparopsl. KommyTatop. KoMMyTupyromue onepaTopsl.

@yHKIMM 0T oneparopa. Oneparop cABuUra.

DPMHUTOBCKOE compsikeHHe oneparopoB. CaMoCcONpsKEHHbIE ONIEPaTOPHI.
MatpuuHnoe npencrasieHue oneparopa. Cien oneparopa.

HuTerpanbHoe s1po onepaTopa. Y HUTapHbIE ONEPaTopshI.

CoOcTBeHHBIE BEKTOPHI M CIIEKTP OIeparTopa.

CoOcTBennblit 6a3uc omeparopa. PYHKIMH OT ONEPaTOpoB B COOCTBEHHOM
Oasmuce.

10.  OOGpatHusblit onepaTop. CBS3b YHUTAPHBIX U 3PMUTOBCKUX OIEPATOPOB.

11.  CoBMecTHBI! CIIEKTP HECKOJIBKUX KOMMYTHUPYIOLIMX onepatopoB. [TomHeiil Habop
KOMMYTHPYIOIINX OIIEPaTOPOB.

12.  TIpoeknuOHHBIC ONEPATOPHI.

13. VYcioBue momHOTHI cHCTeMBbl Oa3MCHBIX BEKTOpOB. - (yHkius Jupaka u ee
CBOMCTBA.

14.  CoOcTBeHHBIE PYHKIUHU U COOCTBEHHBIE 3HAUEHUS OIlepaTopa CABHra.

COoNOTRWN



15. -HU - MPEJCTABIECHUS ONIEPATOPOB.
16.  ®ynkuus I'puna oneparopa.

17.  Omneparop Jlamuaca B cdepudeckux KOOpJMHATaX. YTJIOBash 4acTh Oleparopa
Jlarnaca 1 ee CBSI3b C OIIEpaTOPOM MOMEHTA UMITYJIbCA.

18.  CoOcTBeHHBIC 3HAUYCHUS U COOCTBEHHBIC (DYHKIIUM OIEpaTopa KBajpaTra MOMEHTA
UMITYJIbCA.

19.  IIpowusBomsmas pyHkus s noaruHoMoB Jlexxanapa. [Tonmuromser Jlexanapa.

20.  IIpucoenuneHHsle MOIUHOMBI JIexanapa. SIBHbINA BUA chepudecKux GyHKIUH.

21.  Omeparop Jlammaca B UOWIMHAPUYECKHX KoopauHatax. OOmee pemieHue
ypaBHeHus Jlannaca B IIMIMHAPHUECKUX KOOPAUHATAX.

22.  TlpowmsBomsimas gynkuus it GyHknuii beccens. PekyppeHTHBIE COOTHOMICHHS

st pyukmii beccenst. AcMMIITOTHYECKOE MTOBEACHNE U HYU GyHKIHI beccenst.

6.4.2. Tlpumepbl MPaKTUYECKUX 3aJJaHUHN NI MPAKTUYSCKUX 3aHATUN, CAMOCTOSATEIHHOU
paboThl  00ydYaromMXCsi, MPOBEIACHHUS TEKYIIEro KOHTPOJS U  MPOMEKYTOUHOM
aTTeCTaluu:

OYHKIUIO Pa3NIOkKHUTh MO 001IeMy COOCTBEHHOMY 0a3HCy OMEepaTopoB M .
Beruucnuts uHTErpai .

Paznoxuts mo monmHOMam Jlexanapa QyHKIUIO .

Haiitu Buj onepatopa B COOCTBEHHOM MPEJCTABICHUU OllepaTopa .
Hcnonw3ys meton ¢pyHknuu ['prHa, HAWTH YaCTHOE PEIICHUE YPABHCHUS .

arwONE

6.5. MeToau4eckne MaTepualibl, ONpeaesionue NpoueIypbl OlleHUBAHUS.

1. Ilonoxenune «O NPOBENEHUM TEKYIIEr0 KOHTPOJS YCIEBAEMOCTH M IIPOMEXYTOYHOMN
arrecrauun oOyuatomuxcs B HHI'Y», yrtBepxkaennoe mnpukazom pektopa HHI'Y ot
13.02.2014 Ne55-OJ.

2. Tlonoxenue o (oHIE OLIEHOUHBIX CPEICTB, YTBEp)KACHHOe Npukazom pekropa HHI'Y or
10.06.2015 Ne247-O/1.

7. Y4eOHO-MeTOoAHYeCKOE U HH(OPMALIMOHHOE o0ecneyeHue JUCIUIIMHBI

a) OCHOBHas JIUTeparypa:
JUx. MaTbio3, P. Yokep «Marematnueckue MeToisl B pusuke», M.: Atomuszaar, 1972.
®ona OyngamentanpHoi oubamorexkn HHI'Y, 20 sk3.
http://www.lib.unn.ru/php/details.php?Docld=66339.

0) IONOJIHUTEIBLHAS JTUTEPATYpa.

1) JIu II3yn ao «MaTtemaTuyeckue MeToasl B pusukey, M.: Mup, 1965. ®oun
OyHnameHTanbHoM Oubmmorexu HHI'Y, 4 k3.

http://www.lib.unn.ru/php/details.php?Docld=66797.

2) AWM. Axuesep, .M. I'nazman «Teopust TMHEHHBIX ONIEpPaTOPOB B THIIHOEPTOBOM
MIPOCTPAHCTBE»

(B2rt.T. 1. — Xapskos: Beicias mikona, 1977. — 315 ¢. ®onn OyHaaMeHTaIbHON
ouobimorexu HHI'Y, 2 3xk3.

http://www.lib.unn.ru/php/details.php?Docld=94339;

B 2 1. T. 2. — XapbkoB: Beicmas mkoma, 1978. — 288 c. ®onx OyHIaMeHTATLHOM
oubmmorexu HHI'Y, 1 3k3.

http://www.lib.unn.ru/php/details.php?Docld=94340;

M.: Hayka, Hayka, I'n. pen. ¢us.-mat. nurt., 1966. — 544 c. ®ong OyHaaMeHTaIbHOM
ouobimorexu HHI'Y, 6 3k3.

http://www.lib.unn.ru/php/details.php?Docld=94875;




M.; JI.: Toctexuznat, 1950. — 483 c. Donng @ynnamentansHoi o6mdbmuorekn HHI'Y, 11
DK3.
http://www.lib.unn.ru/php/details.php?Docld=94356)

B) OporpaMmHoe obecrnieyenne u MHTepHET-pecypebl
Hurepuet-pecypebl @ynnamentansHoi oudanorekun HHI'Y http://www.lib.unn.ru/.

8. MaTepnanbno-TexnnquRoe o0ecrneyeHue AUCHHUIIIIMHBI

MarepranbHO-TEXHHUECKOE  O0ECleYeHne JUCHUIUIMHBL  OOYCJIOBJICHO HAJIMYHEM
YU4EOHBIX ayAMTOpUN U1 TNPOBEICHMsI 3aHATHH, OOOPYIOBaHHBIX CHELUATU3UPOBAHHON
MeOenblo, MEIOBBIMA WM MarHMTHO-MapKEpHBIMH JIOCKAMH JUIS TPEJCTaBICHHUS Y4eOHOU
uHpopmauuu OonblIod ayauTopuu. Pecypc Mena M MapkepoB Ui JIOCKM B y4eOHBIX
ayUTOPUSAX PETYIIIPHO BO3OOHOBIISIETCSI.

ITomemieHus st caMocTOSITENbHOM paboThl o0yvaronmxcs (Ha 6aze dyHaaMeHTaIbHON
oubmorekn HHI'Y) ocHameHbl KOMOBIOTEPHOW TEXHUKOW C TOAKIIOYCHHEM K CETH
«MHTepHeT» u olecrneyeHHeM AOCTyHa B 3JIEKTPOHHYIO HH(GOPMALMOHHO-00pa30BaTEIbHYIO
cpeny HHI'Y.



[Iporpamma cocTaBieHa B COOTBETCTBUM C TpeOoBaHUAMH ycTraHoBieHHoro HHIY
00pa30BaTeNbHOTO CTaHApTa BBICIIETO 00pa30BaHMs MO HaIpaBieHU0 moarotoBku 28.03.01 —
«HaHOTEeXHONIOrMH U MUKPOCUCTEMHASI TEXHUKAY.

ABTOp, TOLIEHT Kadeapbl TECOPETUIECKON (HU3UKUK.(.-M.H., TOIICHT J1.B. Xomuukwuii

Peniensenr:

3aBeqyronuil Kagenpoi

(U3UKK TIOTYIPOBOHUKOB, JICKTPOHUKH U HAHODJICKTPOHHUKH
1.¢.-M.H., mpodeccop . A. [TaBnos

3aBenyronuii kKageapoit
TEOPETHUYCCKOM (PU3HNKH
a.¢.-M.H., noleatr  B.A. Bypaos

Mporpamma ogobpeHa Ha 3acegaHmn YuebHO-MmeToamMuyeckomn Komuccum dpusmdeckoro dakyabTeTta
HHIY, npotokon 6/H oT «12» anpena 2021 r.

[Ipencenarens
Y4eOHO-MEeTOANIECKON KOMUCCHH
¢uzuueckoro pakynsrera HHI'Y A A. Tlepos



