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1 Henun u 3a7a4u U3y4YeHUs! JHCHHUILIHHBI

1.1 Measb AMCHUTIMHBI

VYuebHas qucuuiiMHa « BeKTOpHBIN M TEH30pHBIN aHAIU3» CTaBUT CBOEH LesIbl0 (pOopMUpOBa-
HUE TPEACTABICHUN U HaBBIKOB Pa0OTHI C MATEMAaTHUECKUMHU O0BEKTaMU BEKTOPHOTO U TEH30PHOTO
XapakTepa, KOTOPBIE COCTABIIAIOT OCHOBY MHBAPMAHTHOIO MAaTEMaTHYECKOIoO ammapara, IUPOKO HC-
MOJIb3YEMOT0 KaK B OOIIEH Tak U B TEOPETHUECKOH (u3uke: TeopeTnyeckoil MexaHuke, DIeKTPOIu-
Hamuke, Teopun ynpyroctu, MexaHuke cruiomHsIx cpes, CrenuanbHON TEOPUU OTHOCHTEIBHOCTH,
OO01eil TeoprH OTHOCUTENILHOCTH, TE€OpHH BOJIH M psaa APYrux (U3NUEcKux Teopuid. bazoBslil xa-
pakTep amnmapaTa BEKTOPHOI'O M TEH30PHOIO aHajiu3a OOYCIIOBJIEH €CTECTBEHHOW Kilaccu(uKanuen
¢u3nUecKux BEeIMUYUH (CKaJsip, BEKTOP, TEH30P), KOTOPAas IaeTcs B paMKax 3TOTO amnmapara BHE 3a-
BUCUMOCTH OT UX (PU3MUYECKOT0O COAEp KaHUS.

1.2 33[{3'!1/1 AUCHUIIIHHBI — HU3Y4YCHUC OCHOBHBIX MMOHSATUHN BCKTOPHOI'O W TCH3O0PHOI'O
aHajin3a U OBJIAACHUC MMPAKTUYCCKNUMH HABbIKAMU pa60TbI C MaTeMaTUYCCKHUM alliapaToM BECKTOPHO-
'O 1 TCH30PHOT'O aHaJIn3a.

1.3 MecTo AUCHUILIUHBI (MOYJIs1) B CTPYKTYpe 00pa30BaTeIbHOIl NPOrpaMMbl

YueOHast nucuruinHa «BeKTOpPHBI M TEH30pHBIH aHAJM3» BXOAWUT B BapUATHBHYIO 4acTb
UKJIa 001IenpodeccuoHaIbHBIX AUCLUILIMH 0a30BOr0 y4eOHOro MiIaHa Mo HaIllPaBJICHUIO MOATOTOB-
ku OakanaBpuata 11.03.04 DnexTpoHHKa U HAHOAIIEKTPOHHKA.

JUis ycnemHoro 0CBOEHMs! JUCIMITIIMHBI CTYICHT JOJDKEH BIIaJIeTh 0053aTeIbHBIM MUHUMYMOM
COJIep’KaHUsl OCHOBHBIX OOpPa30BaTEIbHBIX MPOTrpaMM IO MaTeMaTUKE (aHAJUTHYECKas F€OMETpHs,
JAuHelHas anaredpa, BKIIIOYasi MaTeMaTHYECKUN aHaJIH3).

1.4 TlepeuyeHb MJIAHMPYEMBIX Pe3yJbTATOB 00YUYeHHs MO IUCHUIIUHE (MOIYJ/II0), COOTHe-
CEHHBIX C MVIAHMPYEMBbIMH Pe3yJIbTATAMH 0CBOEHHUSI 00Pa30BaTeJIbHOI MPOrpaMMbl
IIponecc usydennss muctMuIMHBL HampasieH Ha (OPMHUPOBAHHME DJIEMEHTOB CIIEAYHOLIEH
komneTeHmu B cooTBeTcTBHH ¢ PI'OC BO u OOII no janHOMY HampaBiIeHUIO MOATOTOBKU (CHEIH-
AJTBHOCTH):

No WNunexc | Conepxkanue koM- | B pesynbrare uzydenus yueOHOW JUCHMILIMHBL 00y4a-
. | KOMme- | TeTeHuH (nmm eé FOLLMECS TOJKHBI
" | TeHnum YacTH) 3HATh YMETh BJIaJIeTh
1. OIIK-1 CIOCOOHOCTHIO OCHOBBI  BEKTOp- | HCIIOJIb30BATh CIOCOOHO-
MIPEICTaBIATh HOTO M TEH30p- | MAaTEeMaTHYeCKU | CThIO  Tpe-
aJIeKBaTHYI0  CO- | HOTO aHaJIM3a | anmnapaTr BEKTOp- | CTaBIATh
BPEMEHHOMY YypOB- | (ompezaeneHus HOTO M TEH30PHO- | aJCKBATHYIO
HIO 3HAHWW Haydy- | cKajisipa, BEKTOpa | r0 aHaiu3a JUisl | COBPEMEHHO-
HYIO KQpTUHY MUpPA | U TEH30pa; AUQ- | OCBOCHHUS Teope- | My  YPOBHIO
Ha OCHOBE 3HaHMs | (pepeHIMalibHble | THYECKUX OCHOB U | 3HAaHMM Hayd-
OCHOBHBIX  TIOJIO- | OTEpaIy MEPBO- | MPAKTUIECKOTO HYIO KapTHHY
KEHH, 3aKOHOB M | ro mopsAnaka (Tpa- | UCTIONb30BaHMUS B | MUpa Ha OC-
METOJI0B ecTe- | AUEHT,  JTUBEP- | COBPEMEHHOU (pu- | HOBE 3HAHUSA
CTBEHHBIX HAayK MW | TCHIIHS, POTOp), a | 3UKe OCHOBHBIX TO-
MaTeMaTHKU Tak ke audde- JIOKEHUH BeK-
pEeHITHATEHEIC TOPHOTO u
orepaiuu BTOPO- TEH30PHOI'0
ro mnopsaka s aHaJIM3a
CKaJISIPHOTO u
BEKTOPHOTO  IIO-
Jen
2. I1K-2 CITOCOOHOCTBIO ap- | OCHOBHBIE TIOJIO- | TIOJIb30BATHCS OC- | MPAKTHYCCKH-




No WNunexkc | Conepxanue koMm- | B pesynprare uzyueHus yueOHOH TUCIMITIIMHBI 00y4a-
L | KOMIE- | TIeTCHIHH (nm eé FOLLMECS TOJIKHBI
" | TeHuumn 4acTH) 3HATH yMeTh BJIA/1eTh
I'YMEHTHPOBAaHHO ’KEHUsl BEKTOPHO- | HOBHBIMU  I10JIO- | MM HaBBIKaMH
BBIOMPATh U pealn- | TO U TEH30PHOTO | )KEHUSIMH  BEK- | HCIOJIb30Ba-
30BBIBATh HA IPaK- | aHalIMu3a TOPHOIO M TEH- | HUA  BEKTOp-

tuke  3¢pdexrus-
HYIO METOJIUKY
IKCIIEPUMEHTAIb-
HOrO  HCCIEeI0Ba-
HUS TIapaMeTPOB H
XapaKTePUCTUK
npuboOpoB,  CXeM,
YCTPOUCTB U yCTa-
HOBOK 3JICKTPOHHU-
KM ¥ HaHOJJIEKTPO-
HUKH  Pa3JIMYHOTO
(YHKIIMOHATILHOTO
Ha3HAYCHMS

30pHOTO aHaIH3a
st 3G HEeKTUBHO-
rO pemeHus: dKC-
MEPUMEHTATBHBIX
3aja4 B pu3uke

HOTO W TCH-
30pHOTO aHa-
aM3a Ui pe-
meHuss  Gusu-
YEeCKHX 3a7a4

2 CTpyKTYpa M coiepKaHue U CHUMIHHbI

2.1

BHJIaM paOOT MPEACTABICHO B TaOIHIIE.

Pacnipenesienne TpyA0éMKOCTH TUCIMILUIMHBI 110 BUIAM padoT
OO0mas TpyI0EMKOCTh AUCHMILIMHBI cocTaBisieT 3 3a4d.e. (108 waca), ux pacnpeneneHue mo

Bun yue6Hoit paboTbl Bcero CemecTpbl
4acoB (gacsl)
3

KonrakTHasi paboTa, B TOM 4HcJIe: 68,2 68,2

AyIUTOpHBIE 3aHATHS (BCEro): 64 64

3aHATHA NEKIINOHHOIO TUIIA 32 32 -

JlaGoparopHble 3aHATHS - - -

3aHATHS CEMUHAPCKOTo TUA (CEMHHAPBI, TPAKTHYESCKHE 32 32 -

3aHSTHS)

HNuas koHTaKTHas1 padora: 4,2 4,2

Kontposb camocrositensHOM padots! (KCP) 4 4

ITpomexyrounas atrectauus (MKP) 0,2 0,2

CamocrosiTejibHasi paboTa, B TOM YHcJIe: 39,8 39,8

ITpopaboTka yaeOHOT0 (TEOPETHYECKOr0) MaTepuaa 30 30 -

BeInonHenue WHAMBU Ty aIbHBIX 33JaHUH (TOATOTOBKA CO- 98 98 i

oOIIeHnH, Tpe3eHTAINN ) ’ '

OO0mas Tpy10eMKOCTh yac. 108 108 -
B TOM 4YHCJle KOHTAKTHAs 68.2 68.2
padora
3a4. ejl. 3 3




2.2 CTpyKTypa QM CHUIUINHBI:
Pacnipenenenne Bu0B yaeOHOM paOOThI U UX TPYJOEMKOCTH IO pa3fiesiaM AUCIHUILTUHBL.
Paznenbl (TeMbl) AUCIUIUIMHBI, U3y4aeMbIe B 3 ceMeCTpe (ouHas ¢hopma)

BekropHslli aHanu3 B
KPUBOJIMHEWHBIX KOOP-
JIMHATax

KoopaunaTtHble TOBEpXHOCTH M KOOPAMHATHBIE
auHuM. JlomycTumble peodpa3oBaHus KOOPIHU-
HaT U ux cBoiicTBa. OCHOBHOU 0a3uc B KPUBO-
AUHENHHBIX KoopauHatax. Koaddummentsr Jla-
Me. B3anMHbIil 0a3uc B KpUBOJUHEHHBIX KOOP-
nuHaTax. Pa3nojkeHue BEKTOpa IO OCHOBHOMY

KonnuecTBo yacos
No HaumenoBanue pa3zzienos (Tem) AymuropHas Breayropras
Bcero pabora pabora
JI 113 JI3 CPC
1 2 3 4 5) 6 7
1. (BektopHblii aHAJIN3 B IEKaPTOBBIX 30 10 10 i 10
KOOpAMHATAX
2. |BexTopHblii aHanKU3 B KPUBOJUHEH- 30 10 10 i 10
HBIX KOOPAMHATAX
3. |OpToroHajibHBIC TEH30PBI 26 8 8 - 10
4. |D7neMeHTHl TeOpUHU TPyNI 17,8 4 4 - 9,8
HUmozo no oucyunnune: 32 32 - 39,8
2.3ConeprxaHue pa3aesioB AUCHUINIHHBI:
2.3.1 3anaTHus JeKIHOHHOI0 THIIA
Ne HaumenoBanue Comepxanye pasiena dopma TEeKyIEero
pazneina KOHTPOJIS
1 2 3 4
1. CkansapHoe none. [IpousBonnas mo Hampasie-| OTBeThl Ha KOH-
Huto. ['pamuent ckansproro noss. JuddepeH-| TponbHbIE BOMPO-
[MaTbHO-BEKTOPHBIN omepaTtop [amMuibTOHa| CBI U 3aJaHUS.
(omepartop “nHabina”). Bektopuoe mose. Iloten-
LuanbHOe BEKTOpHOE moie. IIoTok BeKTOpHOTrO
nossi. Teopema [Maycca - Octporpaackoro. u-
BEPTEHIIMs BEKTOPHOTO TOJIsA, €€ MHBAPUAHTHOE
onpeneneHue u ¢puzndeckuit cMmpica. ConeHou-
nanbHOe BeKTOpHOe mone. Llupkynsauus Bek-
topHoro mojisi. Teopema Crtokca. Potop Bek-
. TOPHOTO TIOJIS, €0 UHBAPUAHTHOE OIpe/IeTICHHE
BekropHslii aHanu3 B o
JeKATOBBIX KOOD/MHA- u msudeckuii cMbIcit. [Tpu3Haku MOTEHIHANb-
Tax HOCTH U COJICHOMJALHOCTU BEKTOPHBIX MOJIEH.
[Ipon3BosbHOE BEKTOPHOE MOJE€ Kak Cymleprio-
3UIMSI TTOTEHIIMATBHOTO M BEKTOPHOTO TOJEH.
Juddepenunanpaple omnepaud BTOPOTO IO-
psaaka. Onepatop Jlammaca. IlepBas u BTOpas
dbopmyner ['puna. HMcmons3oBaHue ammapara
BEKTOPHOTO aHalu3a Ha MpPUMEpPE YpaBHEHHIA
MakcBemia  ansi  3J€KTPOMarHUTHOTO — TOJI,
ypaBHenu# Jlarutaca u Ilyaccona mis anexrpo-
CTaTMYECKOTO IMOTEeHIIMajla, YpaBHEHUS TEIJIo-
MIPOBOJHOCTH B IPOCTPAHCTBE U ypaBHEHUS He-
Pa3pbIBHOCTH.
2. KpuBonuHelinbie KOOpaUHATHI B pocTpaHCcTBe.| OTBETHI HA KOH-

TPOJIBHBIE BOIIPO-
CBI




U B3auMHOMY Oasucy. KoBapmaHTHBIE UM KOH-
TpaBapHaHTHBIE KOMIIOHEHTHI BekTopa. Kpuso-
JMHEHHbIE OPTOTOHANbHBIE KoopauHAThL. Oc-
HOBHBIE IH(QepeHraIbHbIe onepanun (rpa-
JMEHT, TUBEpPreHnus, poTop, oneparop Jlamra-
ca) B KPUBOJHMHEHWHBIX OPTOTOHAJIBHBIX KOOP-
JMHATAaX.

OpTOFOHaHBHBIe TCH30-

pBI

OpTOroHaJIbHBI TEH30p BTOPOrO paHra B
TPEXMEPHOM MpPOCTpaHcTBe. Anredpa TEH30-
POB: CIIOKEHHUE U YMHOKEHUE TEH30pOB, YMHO-
JKEHHE TEH30pa Ha BEKTOP, Pa3j0KEHUE TEH30-
pa Ha CUMMETPUYHYIO U AHTUCUMMETPUYHYIO
yacTu. CUMMETPUYHBIE TEH30pPbl U TEH3OPHBIMA
sJuMIicou . ['1aBHBIE OCH M TJIaBHBIC 3HAUCHUS
CUMMETPUYHOTO TEeH30pa. MIHBapuaHTHl TEH30-
pa. lnagHoe U akcHalbHOE MPEACTaBICHUS Be-
IIECTBEHHOI'0 CUMMETPUYHOIO0 TEH30pa BTOPO-
ro paHra. AHTUCUMMETPHUYHBIN TEH30p BTOPOTO
paHra ayanbHbli Bektopy. Tenszop JleBu-
UYeuThbl. MeTpruecKuil TEH30p U €r0 CBOWCTBA;
paccTosiHuE B TPEXMEPHOM E€BKJIMIOBOM MPO-
cTpaHcTBe. Mcnosib30BaHUE TEH30POB B TEOpe-
TUYECKOW (PHU3UKE: TEH30phl B KJIACCHYECKOM
MEXaHHWKe; TeH30p JnedopManuii © TEH30p
HalpsHKEHUH B TEOPUM YIPYTOCTHU; TEH30PBI
JIAJIEKTPUYECKOM M MAarHUTHOM MPOHMIIAEMO-
CTEU Cpelpl; TEH30p JIEKTPOMArHUTHOTO MOJIA
B 3JICKTPOJIMHAMUKE.

OTBETHI HA KOH-
TPOJIbHBIE BOIPO-
CBI

OJIEMEHTHI TEOpHUn

rpynm

OnemeHThl abcTpakTHOW Teopuu Tpymim. Ilpe-
00pa30BaHUsl CUMMETPUHM KPUCTAJUIOB; TOYEU-
Hble KpucTajuiorpaguueckue rpynmnsl. Oproro-

HaJIbHAs Tpynna npeodbpa3zoBaHUH.

OTBETHI HA KOH-
TPOJIbHBIE BOITPO-
CBI U 3aaHUs

2.3.2 3aHATHS CeMHHAPCKOI0 THIIA

BapuanTel

MPAKTUYCCKUX

3aJlaHuii  Oepyrcs U3 ydeOHHKa!

PrikoB

B.T. Bekrop-

HBIN ¥ TeH30pHbIN aHanu3 [Tekct] : yueOHOe mocobue ctyaeHToB By3os / B. T. PrikoB ; M-Bo 0o0pa-
3oBaHMs U Hayku Poc. @eneparum ; Kybanckuii roc. yH-T. - KpacHomap : [Ky6I'Y], 2008. - 98 c.

Ne HanmenoBanue Temarnka NpakTUYECKUX 3aHITUN dopma TEKYIIEro
} paszena (ceMHnHapoB) KOHTPOJIA
1 2 3 4
1..BexTopHblii aHau3 B Pemenne 3amau mo temam: ckanspHele U |KoHTponmpHas pa-
JEKapTOBBIX KOOPJMHA- |BEKTOPHBIE MMOJIS; FPAUEHT, TUBEpreHus, (6ora
Tax potop, omneparop Jlamimaca B JeKapTOBBIX
KOOP/IMHATAX.

2.  |BekTopHblil aHaNMM3 B Pemenne 3amad mo temam: ckaispHble U |OTBETHI HA KOH-
KPUBOJIMHEHHBIX KOOP-  |BEKTOPHBIE MOJIS; TPAUEHT, JUBEPTeHIINS, |TPOJIbHBIE BOIIPOCHI
JUHaTax potop, omneparop Jlamnaca B KpUBOJMHEN- |U 3aJ1aHUA

HBIX OPTOTOHAJIBHBIX KOOpAMHATAaX.
3. |OproroHanbHble TeH30- (Pemenue 3amau mo TemaM: anredpa TeH30- |OTBETHI HA KOH-

pBI

pOB (ClOKEHWE, YMHOXKEHHE TEH30pa Ha
BEKTOpP, Pa3joKCHUE TEH30pa Ha CUMMET-

TPOJIBHBIE BOITPOCHI
Y 3aJIaHUsI




PUYHYI0O U AHTUCUMMETPUYHYIO 4YacCTH);
MIPUBEJICHUE CUMMETPUYHOTO TEH30pa
BTOPOTO paHra K JAuaroHajibHOU ¢opme;
COOCTBEHHBIC BEKTOPHI M COOCTBEHHBIC
3HAYEHUS! CHMMETPUYHOT0 BEUIECTBEHHOIO
TEH30pa BTOPOTO paHra; METPUYECKUH
TeH30D; TeH30p JleBu-UYeBUTHI.

4.  |DneMeHThl TeOpuu Pemenne 3amau mo temam: marpuuHoe U |OTBETHI Ha KOH-
rpyII WHBApUAHTHOE TIPEJICTABIICHUS] TEH30pPOB |TPOJIbHBIE BOIPOCHI
BTOPOT'O paHra, ONpeJeIIsIIOIINX TOBOPOTH |U 3a/1aHuUs

BOKpYT' 3aJlaHHOM OCH, OTpa)X€HHE B 3a-
JAHHOW TUIOCKOCTU U MPOEKTHUPOBAHUE HA
3aJIaHHOE HaIlpaBJICHUE.

2.3.3 JlabopaTopHbIe 3aHATHSA
I[To pucuumurae «BeKTOPHBI U TEeH30PHBIN aHAIN3)» T1a00PATOPHbBIC 3aHATHS HE IUIAHHUPY-
I0TCS.

2.3.4 llpumepHasi TeMaTHKa KYPCOBBIX Pa0doT (IIPOEKTOB)
CornacHo y4yeOHOMY IUIaHY KypcOBble paboThl (IIPOEKTHI) MO JaHHOM AUCLUILIMHE HE Npeay-
CMOTpPEHBI.

2.4 TlepedyeHb Y4YeOHO-METOAMYECKOr0 oOOecmevyeHHs [Jisl CaMOCTOSATEJbHOH padoThl
00y4aIIHUXCS 10 TUCHHUILINHE (MOYJIIO)

[Tepeuens yueOHO-METOANMYECKOTO 00ECTICUeHUS JUCITUILTUHBI IO BBI-
HaumenoBaunue

Ne pasnena MOJIHEHUIO CaMOCTOSITENIbHOM pabOThI

1 2 3
1. 1. I'opanenko A.b OCHOBBI BEKTOPHOT'O U TEH30PHOI'O aHa-
nu3za: yueOHoe mocoobue / A.b.Topmuenko, M.JL. 3omotapes,
H.I'. KpaBuenko. - KemepoBo: KeMepoBCckHil TOCy1apCTBEHHBIM YHUBED-
CUTET, 2009. - 133 c. - URL:
http://biblioclub.ru/index.php?page=book&id=232488

2. I'opnau b.A. Ten3opHas anreOpa ¥ TEH30PHBIA aHAIIU3
Pasnensr 1 — 4. |[Dnekrponnsiii pecype]: yuebHoe mocobue / B.A. Topmau. — CaHkT-
[lerep6ypr: Jlawp, 2015. — 160 c. — Pexum pocryna:
https://e.lanbook.com/book/56160.

3. Peixo B.T. BekropHsrii u TeH30pHBIH aHamm3 [Tekcer] : yued-
HOe mocobue cryaeHtoB By30B / B. T. PrikoB; M-Bo oOpa3oBaHus U
Hayku Poc. ®enepannn; Kybanckuii roc. yH-T. - Kpacnomap: [Ky6I'V],
2008. - 98 c.

3. O6pa3oBare/ibHbIE TEXHOJIOTHHU

Jns mpoBeieHUs MEHbBIIEH YacTH JICKIIMOHHBIX 3aHSITUH HCIOJIB3YIOTCS MYJIbTUMEIUNHbBIC
CpPEACTBA BOCIPOMU3BEAEHUSI aKTUBHOI'O COJIEPKMUMOIO, MO3BOJISIOLIErO CIYIIATENI0 BOCIPUHUMATH
0COOEHHOCTH M3y4aeMou mpodeccru, 3a4acTyl0 UTPAIOIIUe PEIIAoNIyI0 POJib B TOHUMAHUUA U BOC-
OpUITUH, a Takke (opMHpPOBAHUU TPO(HECCHOHATBHBIX KOMMETeHIMH. bombimas dacTe Jekiuil u
MPAKTUYECKUE 3AHATUA MPOBOJATCS C UCIOIB30BAaHUEM IOCKU U CIIPABOYHBIX MAaTEPUAIIOB.

[To nucuunMHe NpOBOIATCS ABYXYACOBBIE JEKIIMOHHO-TIPAKTHYECKHE 3aHATUA. [Ipu aTOM B
KaXJOM MOJYJI€ MPOBOAATCA MPAKTUYECKUE 3aHATHUSI, MOCBAIICHHBIE PEUICHUIO TUIIOBBIX 3a/1ad. B
MPOIIECCe MPAKTUYSCKUX 3aHITHIA MMPOBOJUTCS 00CYXIeHUE U pa30op pelieHui MpUKIaaHbIX 3a7ad.


http://biblioclub.ru/index.php?page=book&id=232488
https://e.lanbook.com/book/56160

Takoi MHHOBAIIMOHHBIN TTOIXO0/1 TTO3BOJIMII BHEIPUTH B TIPOIIECC MPENOaBaHusl yaeOHOH v C-
UTUTUHBI «BeKTOPHBII ¥ TEH30pHBINA aHAIN3» HOBBIE CPEICTBA, (POPMBI M aKTUBHBIE TIPOTPECCUBHBIC
MeToabl 00yueHus. Vcmonap3yeMble TEXHOJOTUHM CIIOCOOCTBYIOT pealu3allii CTYJAESHTAaMH CBOETO
JIMYHOCTHOI'O, IIO3HABATCIIbHOT'O U TBOp‘IeCKOI‘O IIOTCHIIHAJIa U BBIIIOJITHCHUIO y‘-Ie6HBIX 148 y‘IC6HO-
HCCJIEI0BATEIbCKUX Pa0OT IO JIMYHBIM TPACKTOPHSIM.

4. OueHoYHbIe CPeCTBA ISl TEKYIIEro KOHTPOJIs YCIIeBAeMOCTH U NMPOMEKYTOUYHOI aT-
TeCcTAUHU

Texymui KOHTPOJIb:

— MIPOBEpKa JIOMAIITHUX 33JJaHU 110 CEMUHAPCKUM 3aHITHUSIM;

— KOHTPOJIbHBIE BOIIPOCHI 1O pa3jieiaM yu4eOHOM MpOoTrpaMMBbl;

— pedepar;

— IIpe3eHTalus 1Mo TeMe pedepara;

— BHYTPHCEMECTPOBAsI aTTECTAIIHS.

HTOroBbIii KOHTPOJIb:

—3a4er.

4.1 ®oHJ OLIEHOYHBIX CPEACTB /I NPOBeAeHNUs TeKylIel aTTecTanun
Texymmii KOHTPOJb YCBOCHMS MaTepuasia JOMALIHUX NPAKTHYECKUX 3aJaHUN POBOIUTCS
npernojaBarenaeM yctHo B (hopme Oecenbl. OnieHKa — 1o 5-tu 6ayuIbHOM cUCTEME.

4.1.1 Tembl pedepaToB:

. CucreMbl KpUBOJIMHEWHBIX KOOPAUHAT.

. ToponnanbHas cucrema KoopAuHAT. Jlaniacuan CKaIIpHON (PYHKINH.

. TpéxmepHble napabonuyeckue KOOpAUHATHI. Jlannacuan ckaispHON (pyHKLUY.
. DIuIcouAanbHble KOOpAUHATHI. Jlamnacuan ckaasipHON QyHKIUH.

. I[TapaGononanbHble KOOpAUHATHL. JlanacuaH cKaapHON (GYHKIUH.

. bunnnuaapuyeckre koopauHaThl. Jlaninacuan cKaasipHON QYHKIIHH.

. bunonspuele koopauHatel. JlanaacuaH ckaasipHON QyHKIUH.

. [Tapabonuyeckue koopanHatel. Jlannacuan ckansipHON (QyHKIUY.

. Konnueckue koopannatsl. Jlannacuan ckaisspHON (pyHKIUH.

. Koopaunars! ammnruyeckoro nuiauHapa. Jlamnacuan ckaisipHON GyHKIMH.

. Koopnunats! napabonuueckoro nunusapa. Jlanigacuan ckansipHoil QyHKIUH.
. TopounanbHas cuctema KOOpAUHAT. ['paiueHT ckansgpHol QpyHKIUN.

. TpéxmepHble napabonnyeckue KOOpAUHATHL. ['pagueHT cKalsapHOl QyHKIMH.
. DIIUINcouAaIbHble KOOpAUHATHIL. ['pagueHT ckansapHoi QyHKIUY.

. ITapabononanbHble KOOPAUHATHL. ['paMeHT cKalsapHOi QyHKINY.

. buniunuaapudeckre KoopauHaThl. I'paiueHT cKanspHOl QyHKINU.

. bunonspueie koopauHatel. ['paaneHT ckaasipHON HYHKIMU.

. [lapabonuyeckue koopaAnHATHL. [ pagleHT cKaIsIpHON (QYHKIIUH.

. Konnueckue koopaunatsl. ['pagueHT ckanspHoil pyHKIHH.

. Koopaunats! sanuntryeckoro nunuHapa. Jlamnacuan ckaiasipHON GyHKIIUH.

. Koopnunats! mapabonuueckoro nuiuuapa. Jlanmacuan ckanspHoi pyHKIUH.
. I'pynna nepecTaHoBOK.

. I'pynna Marse.

. IIpeoOpa3oBaHus MPOCTPAHCTBA.

. ToueuHble rpyIIbl CHMMETPHH.

. [IpuBoIMMBIE U HEMPUBOAUMBIE IPEICTABICHUS

. YMHOX€EHUE ONepaluii CHMMETPUU

. 'eHepaTOpBI TOYECUHBIX IPYIIII.
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4.2 ®oH OLIEHOYHBIX CPEICTB ISl MPOBEACHHUS MPOMEKYTOUHON aTTecTAlUMN
4.2.1 Ilpumepbl BONPOCOB A5 MOATOTOBKH K 3a4eTy
BekTOpHBIH aHAJIM3 B IEKAPTOBbIX KOOPAUHATAX

1. Cxansipuoe none. [loBepxHOCTH YpOBHSI.

2. llpouzBoaHas MO HAMPABIECHUIO, TPAIUEHT CKAIAPHOTO IOJIsI B AEKAPTOBBIX KOOPJMHATAX U CBA3b
MEXTy HUMH.

3. HuddepennmanbHo-BekTOpHBIN onepaTop ['amunbpToHa (omeparop “Habmna”).

4. Bekrtopnoe noie. [loTeHuanbH0e BEKTOPHOE I10JIE.

5. Tlotok BekTopHOTO T0JIs1. Teopema ["aycca - OcTporpaackoro.

6. /luBepreHuusi BEKTOPHOTO MOJISl B JIEKAPTOBBIX KOOPAMHATAX, €€ MHBAPUAHTHOE OIpECIICHUE U
¢buznueckuit cmbicia. CoJaeHOUJAIbHOE BEKTOPHOE TOJIE.

7. upkymnsuus BekTopHoro noss. Teopema CTokca.

8. PoTop BEKTOpPHOrO MMOJII B JEKaPTOBBIX KOOpJIMHATAX, €r0 MHBAPUAHTHOE OMpe/esieHne u pu3u-

YECKUN CMBICIL.

9. Ilpu3HaKu NOTEHIMATILHOCTH U COJICHOUIATTbHOCTH BEKTOPHBIX MOJIEH.

10. IIpon3BOIBEHOE BEKTOPHOE MOJIE KaK CYNEpPIO3UIHS MOTEHIHUATBHOTO M COJCHOUAAIBHOTO IMO-
nen.

11. Inddepernmansabie onepanuy BToporo nopsaka. Oneparop Jlamraca. [Tepsas u BTopas hopmy-
nel [ 'puHa.

BexTopHBIii aHATH3 B KPUBOJHMHEHHBIX KOOPAUHATAX

12. KpuBonuHeliHble KOOPAMHATHI B MpocTpaHcTBe. KoopanHaTHbIE MOBEPXHOCTH M KOOPAMHATHBIC
JIMHUH.

13. Jlomyctumeble npeoOpa3oBaHus KOOPAUHAT U UX CBOWCTBA.

14. OcHoBHO# 6a3uC B KPUBOJIMHEHHBIX KOOPAUHATAX.

15. Koaddunuents Jlams.

16. B3aumubIii 6a31c B KPHBOJIMHEHHBIX KOOPAWHATAX.

17. PaznoxeHue BeKTOpa 10 OCHOBHOMY U B3aMMHOMY 0a3ucy. KoBapraHTHbIE U KOHTpaBapUaHTHBIE
KOMIIOHEHTBI BEKTOpA.

18. KpuBosiuHeiiHbIe OPTOrOHAJIbHBIE KOOPAWHATHI.

19. I'panneHT B KPUBOJIMHEWHBIX OPTOTOHAIBHBIX KOOPINHATAX.

20. luBepreH1us B KpUBOJIMHEWHBIX OPTOTOHAJIBHBIX KOOPAWHATAX.

21. PoTop B KpUBOJIMHEHHBIX OPTOTOHAIBHBIX KOOPIUHATAX.

22. Onepatop Jlannaca B KpUBOJIMHEWHBIX OPTOTOHAIBHBIX KOOPIMHATAX.

OpToronajbHbie TEH30PbI

23. OpTOTrOHATBHBIN TEH30p BTOPOTO paHTa B TPEXMEPHOM IPOCTPAHCTBE.

24. Anrebpa TEH30pOB: CIOXKEHHE U YMHOXXEHHE TEeH30pPOB, YMHOXKEHHE TEH30pa Ha BEKTOp, pa3io-
JKEHHEe TEeH30pa Ha CUMMETPUYHYIO U aHTUCUMMETPUYHYIO YaCTH.

25. CUMMeTpUYHbIE TEH30Pbl M TEH30PHBIN SJUTUIICOU.

26. I'maBHEIE OCH, I'NTaBHBIC 3HAYCHHUA U MHBAPUAHTBI CUMMCTPHUYHOI'O TCH30pA.

27. lnagHoe M aKCHaIbHOE MPEICTABICHHS BEIIECTBEHHOIO CUMMETPUYHOTO T€H30pa BTOPOTO paH-
ra.

28. AHTHCHUMMETPUYHBIA TEH30p BTOPOTO paHra JyajabHbIi BEKTOPY, TeH30p JIeBu-UUBUTHI.

29. ®yHIaMEeHTATBHBINA TEH30p U €T0 CBOWCTBA.

30. PaccTosiHuE B TPEXMEPHOM €BKJIMIOBOM IPOCTPAHCTBE.

DJIeMeHTBI TeOPHH TPy
31. I'pymma, npeobpa3zoBaHUs CAMMETPHH KPUCTAUIOB, TOYSUHBIE KPHCTAIOTpadUIecKre TPYIIIHL.
32. OpToroHanpHas rpyma npeoOpa3oBaHuii.

321‘-ICT HpOBO,Z[I/ITCSI yCTHO 10 6I/IJIeTaM, COCTOAIIIUM U3 ,Z[BYX TeOpeTI/I‘{eCKI/IX BOHpOCOB n oa-
HOH 3aJauu.
Pexomenayercs cneayromue KpUTEPUHA OLEHKY 3HAaHUM.



OmeHKa «HE 3a4TEHO) BBICTABIISIETCS] B TOM CIIydae, €ClM CTYJACHT IEMOHCTPHPYET:

- MIOBEPXHOCTHOE 3HaHUE TEOPETUYECKOI0 MaTepuaa;

- HE3HaHHE OCHOBHBIX 3aKOHOB, IIOHITUI M TEPMHUHOB Y4€OHOH AMCIMIUIMHBI, HEBEPHOE OIle-
pUPOBAHUE UMU;

- TpyOble CTHIIMCTUYECKHE M PeUeBbIe OIIHOKY.

O1eHKa «3au4TEHO» CTAaBUTCA CTYACHTaM, KOTOPBIE IIPH OTBETE:

- B OCHOBHOM 3HAIOT Y4€OHO-TIPOrpaMMHBIN Marepuan B 00bEMe, HEOOXOAMMOM JUIsl Mpe-
cTosiiel y4eObl U paboThI IO Ipodeccuu;

- B II€JIOM YCBOWJIM OCHOBHYIO JIUTEPATYPY;

- B OTBETax Ha BOMPOCHI UMEIOT HAPYLICHUS B IOCIEAOBATEILHOCTU M3JIOKEHHS y4eOHOTO
Marepuaa, IeMOHCTPUPYIOT IIOBEPXHOCTHBIC 3HAHHSI BOTIPOCA;

- IMEIOT KpaTKUE OTBETHI TOJIBKO B paMKax JEKIIMOHHOTO Kypca;

- IPUBOJAT HEUETKHE (OPMYITHPOBKH (PU3MUECKHUX TOHITHI U 3aKOHOB;

- UMEIOT CYILIECTBEHHBIE MTOTPEIIHOCTH U I'pyOble OIIMOKHU B OTBETE HAa BOIIPOCHI.

OueHOYHBIE CpeCTBA JJISi UHBAJIHUIOB M JIMIl C OTPAaHMYCHHBIMUA BO3MOXKHOCTSIMH 3/I0POBbS
BBIOMPAIOTCS C YUETOM MX MHAWBUAYAIBHBIX IICUXO(QU3NIECKUX OCOOCHHOCTEH.

- IpU HEOOXOIUMOCTH MHBAIWAAM M JIMIAM C OTPaHHYCHHBIMH BO3MOXXHOCTSIMH 3JIOPOBBS
MPEOCTABIISCTCS JOTIOJHUTEFHOE BPEMS JIJIs IOATOTOBKM OTBETA HA 3a4eTe;

- IIpY IPOBECHNH TIPOLETYPHI OLCHUBAHHS PE3YJIBTATOB 00YUYEHHsI MHBAIUIOB | JIHII C Orpa-
HUYCHHBIMU BO3MOKHOCTAMU 3J0POBbA NPCAYCMATPUBACTCA HUCIIOJIB30BAHUC TEXHUYCCKUX CPCICTB,
HEOOXOMMBIX UM B CBSI3U C UX MHMBHIYAIbHBIMH OCOOCHHOCTSIMH;

- TIPU HEOOXOJUMOCTH i OOYYaIONMUXCSI ¢ OTPAHWUYCHHBIMH BO3MOXKHOCTSIMHU 3710POBbSI U
MHBAJIHMJIOB NPOLEAYpa OLCHUBAHUS PE3yIbTaTOB OOYYEHUs IO JUCHUILIMHE MOXET IPOBOJIUTHCS B
HECKOJIBKO ITAIoB.

[Tpouenypa oueHHBAaHUS PE3YNHTATOB OOYYEHHS WHBAJIHIOB M JIUI C OTPaHHYCHHBIMH BO3-
MO>KHOCTSIMH 3JI0OPOBBS 110 TUCLUIUIMHE (MOJYJIIO) MpeaycMaTpUBaeT MpelocTaBlieHue nHdopmanuu
B (popMax, aJanTUPOBAHHBIX K OTPAaHUYCHUSIM UX 370POBbS U BOCTIPHATHUS WH()OPMALIUH:

JUist T ¢ HApyIIEHUSIMH 3PEHHS:

- B (hopMe 3JEKTPOHHOTO JOKYMEHTA.

JIist L ¢ HapyIeHUsIMU CITyXa:

— B I1e4aTHoO (opme,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JInst L ¢ HapyIISHUSIMH OTTIOPHO-/IBUTATEIBLHOTO arIapara:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBIN MepeYeHb MOKET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTU OT KOHTUHIEHTa 00ydaro-
HIUXCS.

5. ITepeyeHb OCHOBHOM M JONOJTHUTEIBHOH YU4eOHOIH JTUTEPATYPBI, HEOOXOAUM O
JJISE OCBOEHM S JUCUMILIMHBI (MOXYJIS)

5.1 OcHoBHasi iuTEpaTypa:

1. I'opnuenko A.b. OCHOBBI BEKTOPHOIO M TEH30pHOTO aHaiu3a: yueOHoe mocobue /
A.b. I'opnuenko, M.JI. 3onorapes, H.I'. KpaBuenko. - KemepoBo: KeMepoBckuii rocyaapcTBEHHBIN
yauBepcuteT, 2009. - 133 c. - URL: http://biblioclub.ru/index.php?page=book&id=232488.

2. I'opmau B.A. Ten3zopHas anreOpa U TEH30pHBINA aHATN3 [ DJIEKTPOHHBINA pecypc]: yueo-
Hoe nocobue / b.A. T'opnau. — Onekrpon. gan. — Cankr-IlerepOypr: Jlans, 2015. — 160 c. — Pe-
um noctyna: https://e.lanbook.com/book/56160.

5.2 JlonoTHUTE/ILHAS JIUTEPATYPA.

1. Tantmaxep @.P. Teopus matpur / @.P. M'anTmaxep. - 5-¢ u3a. - Mocksa: duszmariur,
2010. — 560 c. - URL.: http://biblioclub.ru/index.php?page=book&id=83224.

2. Urnaroukuna JI.A. PyKkoBOACTBO K pEIICHHIO 3a/1ad MO TEH30pHOW anreOpe BEKTOPHBIX


http://biblioclub.ru/index.php?page=book&id=232488
https://e.lanbook.com/book/56160
http://biblioclub.ru/index.php?page=book&id=83224

npocTpaHcTB: yueObHoe mocobue / JI.A. UrnatouknHa, MuHUCTEpCTBO 0Opa3oBaHusi W Hayku Poc-
cuiickoit ®enepanuu, DeneparbHOE TOCYIAPCTBEHHOE OIOKETHOE 00pa30BaTENbHOE YUPEKICHUE
BbICIIErO0 MpOo(ecCHOoHANBbHOr0 00pa3oBaHus «MOCKOBCKHI IeJarornueckuii rocylapCTBEHHbIN
yHuBepcuteT». - MockBa: MIIT'Y, 2014. - 64 c. - URL: http://biblioclub.ru/index.php?page=
book&id= 274983.

3. PeikoB B.T. BexropHslil 1 TeH30pHBIN aHau3 [ TekcT] : yaeOHOe mocoOre CTYJCHTOB BY30B

/ B. T. PoikoB ; M-Bo oOpa3oBanus u Hayku Poc. ®denepanun; Kybanckuit roc. yH-T. - KpacHomap:
[KyoI'Y], 2008. - 98 c.

5.3. [lepuoauyeckue U31aHusA:

Bectauk MI'Y. Cepusi: @usuka. ACTpOHOMHS.

Kypnai npukiagHoi MEXaHUKW U TEXHHYECKOU (PU3UKH.
Kypnan rexHuueckon HU3UKU.

N3Bectusa BY3o0B. Cepust: ®usuka.

WmxenepHas ¢pusnka.

Ycnexu pu3nueckux Hayk.

O®wusuka. Pedeparusnsiii xxypuain. BUHUTU.

NogakowdnpE

6. Ilepeyenb pecypcoB MHGPOPMAIHOHHO-TEIEKOMMYHUKANMOHHON ceTu «HTepHETY,
HEO0XOAUMBIX VIS OCBOCHHSI JUCHUILIMHBI (MOXYJIA)

1. Kypnan: CoBpeMeHHas JIeKTpOHUKa WWW.S0el.ru

2. Kypnan «Texuuka CBsi3u» — NPOU3BOJCTBEHHbIM TEXHUUYECKHI KypHaJl, OCBEIla-
€T BCE aCIMEeKThl TEJICKOMMYHUKALIMKI U CBSI3H:

http://www.t-sv.ru/ozhurnale.html

3. CaiiT HHTepaKTUBHOM MOIEPKKH MTPOBEACHHS JTa00PATOPHBIX U CAMOCTOSITEIILHBIX
pabot o auciumuirae: http://www.adcomlogod.narod.ru

4. http://ntb.tti.sfedu.ru/(caitt HayuHO-TexHUYeckor onbmuoTeku TTU KODY);

5. http://elibrary.ru/ (caiit Hay4HO# 37€KTPOHHON OHOINOTEKH);

6. http://www.exponenta.ru/ (o6pa3oBarenbHbIil MATEMAaTUIECKHUI CaiiT);

7. http://www.i-exam.ru/ (caiit Hay4Ho-HccieoBaTeIbckOro HHCTUTYTAa MOHUTOPUHTA Ka-

yecTBa oObpazoBanus, T. Momkap-Ona).

7. MeToauveckue yKazaHus sl 00y4alOUUXCsl 0 OCBOEHUIO JUCIHUNIMHBI (MOIYJIS)

Ha camocTositensHyt0 paboTy CTyIeHTOB OTBOIUTCS 37% BpeMeHH OT 0OOIIeil TpyaI0eMKO-
CTU AUCHUIIIIMHBI. HpOBepKa 3HAaHUU CTyACHTAa OCHOBAaHa HAa KOHTPOJIBHBIX BOMPOCAX W JOIOJIHU-
TEJBHBIX BOIPOCAX, KACAIOIINXCSI COOTBETCTBYIOIIUX PA3esIOB TUCHUIIIUHBI:

- BBITIOJTHEHUEC JOMAIITHUX 3a)IaHI/II\/'I 10 IPaKTUUYCCKHUM 3aHATUAM,

- yCBOEGHHE, JOMOJHEHHE W BHUKAHHE B pa3OupaeMble pa3feNbl TUCIUILUIMHBI TIPH TO-
MOIIM 3HAHUH, TOJIy4aeMbIX TOCPEICTBAM U3YyUYEHHsI PEKOMEH1YEMOU JTUTEPATYPHI.

- KOHCYJIbTAllW, OPTraHU30BAHHBIC I PA3bACHCHUA HpO6H€MHBIX MOMCHTOB IIpU Ca-
MOCTOATCIIBHOM HM3YYCHHHU TCX WM HMHBIX aCIICKTOB pa3aciioB yCBaHBaeMOﬁ I/IH(i)OpMaHI/II/I B AUC-
LUTITUHE.

8. Ilepeuenr MH(POPMANUOHHBIX TEXHOJOTHIi, MCMOJb3yeMbIX NMPH OCYyIIECTBIIe-
HHMH 00pa30BaTeIbHOIO NMpoIecca Mo JMCHUILIHHE (MOAYJII0).

8.1 Ilepeyenb HH(pOPMALMOHHBIX TEXHOJIOTHIA.

He npexgycmorpeno.

8.2 IlepeyeHnb HEOOXOAMMOI0 MPOrPAMMHOIO O0ecTIeYeHHsI.
CpencTBa MynbTUMEANITHON 00yUaromel JabopaTopun:

— KOMITBIOTEPHBIN KJIACC;

— TEXHUUYECKOE 00eCIeYeHHe: IEPCOHAIBHbBIE KOMIIBIOTEPHI.


http://www.soel.ru/
http://www.t-sv.ru/ozhurnale.html
http://www.adcomlogod.narod.ru/
http://ntb.tti.sfedu.ru/(%D1%81%D0%B0%D0%B9%D1%82
http://elibrary.ru/
http://www.exponenta.ru/
http://www.i-exam.ru/

8.3 IlepeuyeHb MH(POPMAITMOHHBIX CIIPABOYHBIX CHCTEM:
He npexgycmorpeno.

9. MarepuajJbHO-TeXHHYeCKasi 0a3a, HeoOXoauMasi JJisl OCyllecTBJIeHHsI 00pa3oBa-

TCJBHOI'O IMpouecca mo J1MCIUIJINHE (MOI[yJ'[lO)
MaTepI/IaHBHO-TeXHI/I‘IeCKOC oOecrieueHne JUCLHHITIIMHBI

Ne Bun pabor
1 OCHAIICHHOCTh
1. Jlexunonusie 3ans- | Ayautopus 230 C, ocHalieHHas NEPEHOCHBIM MPOCKTOPOM U
THS MarHUTHO-MapKEPHOH JTOCKOM.
2. Cemunapckue 3ans- | Ayautopun 312 C, 311 C ocHamieHbl MarHUTHO-MapKEPHBIMU
TUS JIOCKaMHU.

3. | Texymmii xoutpons, | Ayautopus 311 C, ocHameHHasi MAarHUTHO-MapKEPHOH TOCKOM.
IIPOMEXYTOUHas aT-

TecTanus
4. | CamocrosTenbHas Aynmutopuss 323 C ocHallleHHas KOMIIBIOTEPHOM TEXHUKOW C
pabota BO3MOKHOCTBIO MOJKIIIOUEHHUS K ceTh «HTepHET», MpOrpaMMon

9KPAHHOTO YBEJIMYCHHUS W OOECIICYCHHBIH IOCTYIIOM B 3JICK-
TPOHHYIO MH()OPMAIIMOHHO-00pa30BATEIIEHYIO CPENy YHUBEPCH-
TeTa.




