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1 Henun u 3a7a4u U3y4YeHUs! JHCHHUILIHHBI

1.1 Measb AMCHUTIIMHBI

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 MaTEMAaTHYECKOI'0 amrapara, HIMPOKO 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 psjaa APYrux (U3MUecKux Teopuid. ba3oBblil 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 TOHSTHMN BCKTOPHOI'0O M 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

VYyeOHast nucnuiuinHa «BeKTOPHBII M TeH30PHBII aHAJIN3)» BXOJUT B 0a30BYIO 4acTh ITUKJIA
oOuienpodecCHOHaNbHBIX TUCIUILUIMH 0a30BOr0 y4eOHOrO IUIaHa MO HAIpPAaBIEHUIO MOATOTOBKU Oa-
kanaBpuara 03.03.02 dwusuka.

JIyis ycrienmHoro OCBOSHMS IUCHUIUIMHBI CTYACHT JOJDKEH BIaJETh 00s3aTeIbHBIM MUHUMYMOM
COJIEpaHUsl OCHOBHBIX 00pa30BaTENbHBIX MPOTPaMM IO MaTeMaTHKE (aHAJIUTHYECKas T€OMETpHs,
JTuHelHas anreOpa, BKIItoYas MaTeMaTHUCCKUI aHAIH3).

1.4 TlepeuyeHb MJIAHMPYEMBIX Pe3yJbTATOB 00YUYeHHs MO IUCHUIIUHE (MOIYJ/II0), COOTHe-
CEHHBIX C MVIAHMPYEMBIMH Pe3yJbTAaTAMH 0CBOEHHUSI 00Pa30BaTeJIbHOI NMPOrpaMMbl
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 yueOHOM JUCIUIUIMHBI 00y4a-
L. | KOMIE- | TETEeHLHH (nnm e€ FOIIUECS JTIOJKHBI
" | TeHnum YacTH) 3HATh YMETh BJIaJIeTh
1. OIIK-2 CIIOCOOHOCTBIO HC- | OCHOBBI ~ BEKTOpP- | UCIIOJIH30BATh MPaKTUYECKH-
MOJIb30BaTh B MpPO- | HOTO M TEH30p- | MATEMAaTUYECKUI | MU HaBBIKaMU
(heccuoHambHOM HOTO aHaJIM3a | anmapaTr BEKTOp- | UCIIOJIb30Ba-
nesTenbHOCTH 0Oa- | (ompeaeneHus HOTO U TEH30pPHO- | HUSL ~ BEKTOP-
30BbIE 3HAHUA | CKajspa, BEKTOpa | 0 aHajiu3a s | HOTO U TeH-
(yHIIaMEHTAJIbHBIX | U TEH30pa; Au(- | OCBOCHUS Teope- | 30pHOr0  aHa-
pasnenoB MareMa- | epeHIuanbHble | THYECKUX OCHOB M | JIU3a JUIS pe-
TUKH,  CO3JaBaTh | ONEpalMU MEPBO- | MPAKTHUECKOTO menust  (pusu-
MaTeMaTHU4eCcKue ro nopsaka (Tpa- | UCTIOIB30BAaHUS B | YECKUX 3a7a4
MOJIETTM  THUIOBBIX | TUEHT,  JUBEp- | COBpeMEeHHOU (u-
npodeccroHab- TeHIIMsSI, pOTOp), a | 3UKe
HBIX 3a7ad W WH- | Tak ke audde-
TEPIPETUPOBATH peHIMaTbHBIC
MOJyYEeHHbIE  pe- | Omepaluu BTOPO-
3yJBTAThl C YYETOM | TO TIOpSAKA s
TpaHHI] TMPUMEHH- | CKAISIPHOTO u
MOCTH MOJEIEN BEKTOPHOTO  MO-
Jen




2 CTpyKTYpa M cofiep:KaHue IUCHHIIIHHbI
2.1

Pacnipenesienne Tpy10€éMKOCTH JTUCHHUILINHBI 10 BUAaM pador

OO011ast TPyI0EMKOCTh AUCIUILIAHBI cocTaBisieT 4 3au.ea. (144 yaca), ux pacrnpeaeaeHue mo
BUJaM pabOT MPEACTABICHO B TaOJIHIIE.

Bun yuebnol paboThl Bcero CemecTtphbl
4acoB (uacsl)
3
KonrakTHas pa6ora, B TOM YHcIe: 12,2 12,2
AyauTOpPHBIE 3aHATHS (BCEro): 64 64
3aHsATUS JEKIIMOHHOTO TUTIA 32 32 -
JlaboparopHble 3aHATHS - - -
3aHATHS CEMUHAPCKOT0 TUIMA (CEMHHAPBI, IPAKTHYSCKUE 30 30 -
3aHSTHUSA)
HWnasi koHTaKTHas padoTa: 8,2 8,2
Kontpons camocrosrensHoit padbotsl (KCP) 8 8
[Tpomexyrounas arrectanus (MKP) 0,2 0,2
CamocrosiTeJbHas paboTa, B TOM YUCJIE: 71,8 71,8
[TpopaboTka yuyebHOro (TeOpeTHYecKoro) MaTepuana 40 40 -
BeinosHeHre WHAMBHTyaIbHBIX 3aaHUH (ITOATOTOBKA CO- 318 318 i
0OLIEHM, Tpe3eHTaIHi) ’ ’
O0mas Tpya0eMKOCTh Jac. 144 144 -
B TOM 4YHCJie KOHTAKTHAs 72.2 72.2
padora
3a4. ell. 4 4

2.2 CTpyKTypa AMCUMIIJIMHbI:

PacnpeneneHI/Ie BUJ0B yqeGHoﬁ pa6OTLI " UX TPYAOCMKOCTH I10 pa3jciiaM IUCHUILIAHBI.

Paznensl (TeMbl) TUCIUTUIMHEI, H3y9aeMbIe B 3 ceMecTpe (ouHas popma)

KonnuecTBo yacos
AymuTopHas BHreaynutopHas
Ne HaumenoBanue pazienoB (Tem) Beero pabota pabota
JI 113 JI3 CPC
1 2 3 4 5 6 7
1. |BekTOopHBIi aHAIN3 B JIEKapTOBBIX 40 10 10 i 20
KOOPMHATAX
2. |BekTopHBI aHAIM3 B KPUBOJIHHEH- 30 10 10 i 10
HBIX KOOpJMHATAX
3. |OpTOoroHaIBHBIC TEH30PbI 36 8 8 - 20
4. |DneMeHTHl TeOpUHU Tpynn 29,8 4 4 - 21,8
Hmozo no oucyuniune: 32 32 - 71,8
2.3Conepikanue pa3nejioB THCIUNIAHBI:
2.3.1 3aHATHS JEeKIIMOHHOT0 THUIIA
Ne HanmenoBanue Conepicanme paszena dopma TEKyIEero
paznena KOHTPOJIS
1 2 4
1. Cxanapuoe nosie. [IpousBonnas mo Hampasie-| OTBEThI HA KOH-

BekropHslli aHanu3 B
JEKapTOBBIX KOOpJAMHA-
Tax

Huto. I'panuent ckanspuoro noist. Juddepen-
IHAIbHO-BEKTOPHBIA  omepaTtop ['amuibTOHA
(omeparop “Habna’). Bexkropnoe moine. [loTen-

TPOJILHBIC BOIIPO-
Chbl U 3aJaHHA.




LuanbHOE BEKTOpHOE moiie. [IoTok BeKTOpHOTrO
nosis. Teopema I'aycca - Octporpaackoro. [{u-
BEPIeHLUs BEKTOPHOTIO IOJIs, €€ HUHBAPUAHTHOE
ompenenenue U ¢uzndeckuii cMpica. CoJaeHou-
JaJbHOE BeKTOpHOe mnone. Llupkymanusa Bek-
topHoro nojisi. Teopema Crtokca. Porop Bek-
TOPHOTO I10JIs, €0 UHBAPUAHTHOE OINPENECICHUE
u ¢usndeckuid cmbici. [Ipu3Haku moTeHMaNb-
HOCTH U COJICHOUJAJIBHOCTH BEKTOPHBIX IOJIEH.
[Ipon3BosbHOE BEKTOPHOE MOJIE KaK CyMNepIio-
3ULMS NOTEHLUUAIBHOIO M BEKTOPHOIO IOJIEH.
Huddepenunanbapie omnepanud BTOPOro IO-
panka. Oneparop Jlannaca. IlepBas u Bropas
dopmynel I'puna. Vcmonp3oBaHue armapara
BEKTOPHOI'O aHajiu3a Ha IPUMEPE YPABHEHMM
MaxkcBemia A 3J€KTPOMarHUTHOIO — MOJI,
ypaBHeHull Jlamaca u Ilyaccona ais anekrpo-
CTaTMYECKOTO IOTEHIIMAala, YPAaBHEHUS TEIIO-
IIPOBOJHOCTHU B IIPOCTPAHCTBE U YPABHEHMS HE-
Pa3pbIBHOCTH.

BekropHslii aHanu3 B
KPHUBOJIMHENHBIX KOOP-
JMHATax

KpuBosnHeliHble KOOPIMHATHI B IPOCTPAHCTBE.
KoopaunaTtHbIE TOBEPXHOCTH U KOOPAUHATHBIE
nuHuK. JlonyctumMele npeoOpa3oBaHusi KOOPIU-
HaT ¥ ux cBoiictBa. OCHOBHOH 0a3uc B KPUBO-
nuHelHbIX KoopauHatax. Koadounuents Jla-
Me. B3aumHbIi 6a3uc B KpUBOJIMHEHHBIX KOOP-
quHartax. PasnmoskeHue BeKTOpa MO0 OCHOBHOMY
u B3auMHOMY Oa3ucy. KoBapuaHTHbIE U KOH-
TpaBapUaHTHbIE KOMIIOHEHTBI BekTopa. Kpuso-
JIMHEIHbIE OpPTOrOHaJIbHbIE KoOpAMHAThL. Oc-
HOBHbIE JH(QepeHIraIbHble onepauun (rpa-
JIMEHT, TUBEPreHIus, poTop, onepatop Jlamna-
ca) B KPUBOJMHEHWHBIX OPTOTOHAJIBHBIX KOOp-
JIMHATaX.

OTBETHI HA KOH-
TPOJIbHBIE BOIPO-
CBI

OpToroHaibHbIE TEH30-
pHI

OpToroHanbHbIi TEH30p BTOPOTO paHra B
TPEXMEPHOM MpocTpaHcTBe. Anredpa TeH30-
POB: CIIOKE€HUE U YMHOXKEHHUE TEH30pPOB, YMHO-
JKEHUE TE€H30pa Ha BEKTOp, Pa3I0KEHUE TEH30-
pa Ha CUMMETPUUYHYIO M AHTHCUMMETPUUYHYIO
yacTH. CUMMETpUYHBIE TEH30pbl U TE€H30PHBIN
IIMIICOU. [ 1aBHBIE OCH U IJIaBHBIE 3HAUYECHHUS
CUMMETPUYHOIO TeH30pa. MIHBapuaHTBI TEH30-
pa. JlnangHoe U akCHalbHOE IIPEACTABIICHUS Be-
LIECTBEHHOTO CHMMMETPUYHOIO TEH30pa BTOPO-
ro paHra. AHTUCUMMETPUYHBINA TEH30P BTOPOTO
paHra ayanbHbIi BekTtOpy. Tenszop JleBu-
Uesuthbl. MeTpruecKuil TEH30p U €r0 CBOWCTBA,
paccTosiHue B TPEXMEPHOM EBKJIMIOBOM IPO-
crpadcTse. VMcnonp30BaHue TEH30pOB B TeOpe-
THYECKOW (PHU3MKe: TEH30phl B KJIACCHYECKOU
MEXaHUKe; TeH30p JedopManuii U TEH30p
HalpsDKEHUH B TEOPUM YNPYTOCTH; TEH30PBI

OTBETHI HA KOH-
TPOJIbHBIE BOIPO-
CBI




JUDJIEKTPUYECKOM M MAarHUTHOM IPOHULAEMO-
CTEN Cpelbl; TEH30pP IEKTPOMATHUTHOIO IOJIA

B DJICKTPOAMHAMHUKE.

DNeMEHTBI TEOPUU
rpymnn

DneMeHThl abcTpakTHOW Teopuu Tpynm. Ilpe-
o0pa3oBaHMs CHMMETPUHM KPHCTAJUIOB; TOYECY-
Hble KpucTajuiorpaduueckue rpymnmsl. Oproro-

HaJIbHAs TPyNIa Mpeodpa3oBaHUM.

OTBETHI HA KOH-
TPOJIbHBIE BOIPO-
CBI ¥ 3aJaHUs

2.3.2 3aHATHS CEMHHAPCKOI0 THIA

BapuanTel

IMPAKTUYCCKUX

3alaHuii  OepyTcsi U3 ydyeOHHUKa:

Prixos

B.T. Bekrop-

HBII 1 TeH30pHbIH aHanu3 [Tekcr] : yueOHOe mocobue cryaeHToB By3oB / B. T. PeikoB ; M-Bo oOpa-
3oBaHMs ¥ Hayku Poc. @enepanum ; Kydbanckuii roc. yH-T. - KpacHogap : [Ky6I'Y], 2008. - 98 c.

No Haumenosanue Temaryka NpakTUYECKUX 3aHATHH dopma TeKyl1ero
B pasnena (cemuHapOB) KOHTPOJIS
1 2 3 4
1..BekTopHBIi aHAIN3 B Pemenue 3amau mo temam: ckanspHeie U |KoHTponbHas pa-
JIEKapTOBBIX KOOP/AMHA- |BEKTOPHBIE MOJIS; TPAJUEHT, IUBEPreHnus, (60Ta
Tax potop, omneparop Jlamiaca B JeKapTOBBIX
KOOpJMHAaTaXx.

2.  |BekTopHblii aHaNMH3 B Pemenne 3amad mo temam: ckaisipHble U |OTBETHI HA KOH-
KPUBOJIMHENHBIX KOOpP-  |BEKTOPHBIE IOJIS; IPAJUEHT, JUBEPIeHIUs, |TPOJIBHBIE BOIIPOCHI
JIMHATaX potop, oneparop Jlamnaca B KpUBOJMHEW- M 3a1aHUS

HBIX OPTOTOHAJIBHBIX KOOPAMHATaX.
3. |OproronanbHble TeH30- (Pemenue 3amau mo TemaMm: anredpa TeH30- |OTBETHI HA KOH-
pBl pOB (ClOKEHHE, YMHOXKEHHE TEH30pa Ha |TPOJIbHBIE BONPOCHI

BEKTOp, pa3joKeHHE TEH30pa Ha CUMMET- |U 3a/1aHud

PUUHYIO M aHTUCUMMETPHUYHYIO 4YacTH);

MIpUBE/ICHNE CUMMETPUYHOI'O TEH30pa

BTOPOTO pPaHra K JMAaroHalbHOM (opme;

COOCTBEHHBIE BEKTOPbl U COOCTBEHHbBIE

3HAYEHUSI CHMMETPUYHOIO BELIECTBEHHOIO

TE€H30pa BTOPOTO pAaHra; METPUUYECKU

TeH30p; TeH30p JIeBu-UYeBUTHI.

4.  |D1eMeHTHl TEOpUn Pemenne 3amau nmo temam: marpudyHoe U |OTBETBI HAa KOH-

rpynn WHBAapUAHTHOE IIPEACTABIEHUS TEH30POB |TPOJIBHBIE BOIIPOCHI

BTOPOT'O paHra, ONpeeIsIFoIINX TOBOPOTHl | 3a/1aHUS
BOKpYT 3aJlaHHOM OCH, OTpaX€HHE B 3a-
JAaHHOW TUIOCKOCTH U NMPOEKTHUPOBAHUE Ha
3aJIaHHOE HaIlpaBJICHHUE.

2.3.3 JlabopaTopHble 3aHATHSA

[To nucrunnuue «BeKTOPHBINH U TeH30PHBIN aHAIU3) Ja00paTOPHbIE 3aHATHS HE IJIAaHUPY-

FOTCSL.

2.3.4 IlpuMepHasi TeMAaTHKa KypPCOBbIX padoT (IIPOEKTOB)

CornacHo y4eOHOMY IUIaHY KypcOBbIe paboThl (IIPOEKTHI) MO JAHHON AMCIUILUIMHE He Tpeay-

CMOTpPEHBI.

2.4 TlepeyeHb Y4eOHO-METOAUYECKOr0 oOecmedeHHsl IJIsi CAMOCTOSITEIbHOH PadoOThI
00y4YaIIUXCS 10 TUCHUILINHE (MOYJIIO)



[lepeueHsb yueOHO-METOAMYECKOTO 00ECTICUeHUS JUCITUILTAHBI IO BBI-
Ne Hauneroanme MOJIHEHUIO CaMOCTOSITENTbHON pabOTHI
paszznena
1 2 3
1. 1. I'opaunenko A.b OCHOBBI BEKTOPHOTO M TEH30PHOI'O aHa-
au3za:  ydeOHoe mocoobme / A.b.T'opmuenko, M.JIL. 3omoTapes,
H.T'. KpaBuenko. - KemepoBo: KeMepoBCKHi1 rOCY1apCTBEHHBI YHUBEP-
CHTET, 2009. - 133 c. - URL.:
http://biblioclub.ru/index.php?page=book&id=232488
2. I'opnau Bb.A. TenzopHas aireOpa W TEH30PHBIM aHAIU3
Paszgensl 1 — 4. |[Daexrponnsiii pecypce]: yuebHoe mocobue / B.A. Topmau. — CaHkr-
ITerepOypr: Jlann, 2015. — 160 c. — Pexum gocryma:
https://e.lanbook.com/book/56160.
3. PrikoB B.T. Bekrophblii u TeH30pHbIi aHanu3 [TekcT] : yueb-
HOe Tocobue cryneHTtoB By30B / B. T. PeikoB ; M-Bo oOpa3oBaHus U
Hayku Poc. ®@enepanun; Kybanckuii roc. yu-1. - Kpacuogap: [KyoI'V],
2008. - 98 c.

3. O0pa3oBaTe/IbHbIE TEXHOJIOTHU

JUid npoBeneHNs MEHbIIEH YacTH JIEKIMOHHBIX 3aHATUN HCIOJB3YIOTCS MYJIBTUMEIUIHBIC
CpencTBa BOCIPOU3BEACHUS aKTHMBHOTO COJAEPKMMOTO, IMO3BOJISIOLIEIO CIYINATEI0 BOCIPUHUMATH
0COOEHHOCTH M3y4yaeMol mpodeccuu, 3a4acTyl0 UTParoIlie PEeIlaloulyl0 posib B MOHUMAHUHM U BOC-
NPUATHH, a TakKe (POPMHPOBAHWU NPOPECCHOHATBHBIX KOMIETCHUUH. bospimas wacte nekuuid u
IIPAKTUYECKUE 3aHITHS IIPOBOASATCS C UCIIOJIb30BAHUEM JOCKH U CIIPABOYHBIX MATEPHAJIOB.

[To nucuuruiMHEe TPOBOIATCS BYXYACOBBIE JEKIMOHHO-IIPAKTUYECKHE 3aHATHA. [Ipy sTom B
KaXXJIOM MOJIYJIE IPOBOAATCS NPAKTUYECKUE 3aHATH, IOCBSIICHHBIE PEIICHHUIO TUIIOBBIX 3ajad. B
MPOLIECCe MPAKTUYECKUX 3aHATHH MPOBOJUTCS 00CYXIeHUE U pa300p pelieHui NPUKIaAHbIX 3ajad.

Taxoif ”HHOBAIIMOHHBIN MOAX0/1 MO3BOJIMI BHEIPUTD B MPOLIECC MPENoAaBaHus y4eOHOH Juc-
LUIUTUHBI «BEeKTOpHBIN 1 TEH30pHBIN aHaJIN3» HOBBIE CPEJCTBA, OPMBI U aKTUBHBIE POTPECCUBHbBIE
MeToAbl 00ydeHus. lcrosb3yemble TEXHOJIOTMH CIOCOOCTBYIOT peajHM3allMM CTYIACHTAaMH CBOETO
JMYHOCTHOIO, TIO3HABATEILHOTO M TBOPYECKOIO MOTEHLMANa U BHIIOJHEHHIO Y4EOHBIX U yuyeOHO-
UCCIIEIOBATEIbCKUX PAOOT MO JINYHBIM TPAEKTOPUSIM.

4. OueHOYHbIE CPeICTBA /IJIsl TEKYLEro KOHTPOJISI YCeBAeMOCTH U MPOMEKYTOYHOM aT-
TecTalluu

Texkymuii KOHTPOJb:

— MPOBEpKa JOMAIIHUX 33JIaHUI TT0 CEMUHAPCKUM 3aHSITHSIM;

— KOHTPOJIbHBIE BOIIPOCHI 110 pa3jiesaM y4eOHOM MporpaMMmel;

— pedepar;

— Ipe3eHTanus o TeMe pedepara;

— BHYTPUCEMECTPOBAs aTTECTAIIUS.

M TOroBbIii KOHTPOJIb:

—3a4er.

4.1 ®oHA OLIEHOYHBIX CPEACTB /ISl NPOBeleHNs TeKyIlel aTTecTaluu
Texymuit KOHTPOJIh YCBOGHUS MaTepuaia JOMAaITHUX MPAKTHYECKUX 3aJaHUil TPOBOAUTCS
npernoiaBarenieM yCTHO B popme Oecepl. OLeHKa — 1Mo 5-TU OaNIbHON CHUCTEME.

4.1.1 Temsbl pedepartoB:

1. CucreMbl KpUBOJIMHEMHBIX KOOPAUHAT.

2. TopounansHas cucteMa KoopauHart. Jlammacuan ckaasspHOl QyHKIUH.

3. TpéxmepHbie napabonuyeckre KoopaAnHaThl. Jlanmacuan ckanspHoOi QyHKIUH.


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

4. DnnurconanbHbIe KOOpAUHATHL. Jlammacuan cKasipHON ()yHKITHH.

5. IlapabGononanbHble KOOpAUHATHL. Jlanmacuan cKaspHON (QYHKIUH.

6. bununuHapruyeckue koopauHaThl. Jlamiacuan cKaJipHON (YHKIIUH.

7. bunonsipusie KoopauHaThl. Jlarmacuad cKaasipHO# (QyHKIHH.

8. [Tapabonuyeckue koopauHathl. Jlamnacuan ckalsspHON (YHKIIUH.

9. Konnueckue koopanHaThl. Jlammacuan cKasspHON (QYHKIUH.

10. KooparHATHI 2JUTUNITHYECKOTO MUIMHApA. Jlaruracuan cKamsipHOH (DyHKITHH.
11. Koopaunate! napaboinyeckoro MMianHIpa. Jlamiacuan ckaiusipHON (QyHKINU.
12. TopouganpHas cUCTeMa KOOpAWHAT. [ pagueHT CKaasapHOU (PyHKITHH.

13. TpéxmepHbie mapabonuveckue KOOpIUHAThI. [’ paiueHT ckaasipHON QyHKINU.
14. DnunconaanbHble KOOPAUHATHI. [ paiueHT CKaIIpHON ()YHKIIHH.

15. [TapabGonouaansHble KOOPAUHATHL. [ paiueHT cKanapHOn GyHKINH.

16. bummHapUYECKUe KOOPAUHATHI. [ pagreHT CKaIsIpHOU (PyHKITHH.

17. bunonspHble KOOPAWHATHL. ['pagueHT CKaIIpHON (QyHKINH.

18. TTapabonuueckue kKoopAUHATHI. [ pagueHT cKansspHOU QYHKIUY.

19. Konnueckne KoopauHATHL. ['paueHT CKanIpHOi (GyHKINH.

20. KoopanHaThl 3JUMNTHYECKOT0 HUINHpa. Jlannacuan ckanspHoi GyHKINU.
21. Koopaunatsl napabonuueckoro nuinHapa. Jlaninacuan ckansipHod QyHKIUH.
22. I'pynna nepecTaHoBOK.

23. I'pynina Marse.

24. IIpeoOpazoBaHus IPOCTPAHCTBA.

25. ToyeuHble rpyHIbl CHMMETPHUH.

26. IlpuBoauMbIe U HEMPUBOAUMBIE MPEACTABICHUS

27. YMHOXEHHUE ONepaluii CUMMETPUN

28. 'eHepaTtopbl TOUEUHBIX TPYIIIL.

4.2 ®oHA OLICHOYHBIX CPEACTB IS MPOBEeICHUS MPOMEKYTOYHOH ATTEeCTAMHI
4.2.1 Tlpumepbl BONPOCOB /15 MOATOTOBKH K 3a4eTy
BexkTopHBbIH aHAJIN3 B J€KAPTOBbIX KOOPAHHATAX
CkanspHoe nosie. [loBepXHOCTH ypOBHSI.
IIpon3BoHas 1O HANPABIECHUIO, TPAJUEHT CKAJSIPHOTO NOJIS B JEKAPTOBBIX KOOPAMHATAaX U CBA3b
MEX1y HUMH.
. duddepennmansHo-BekTOpHBIN onepaTop ['amunbToHa (oneparop “Habna”).
BexropHoe nosnie. IloTeHIInaibHOE BEKTOPHOE TOJIE.
ITotok BekTopHOTO nosis. Teopema ["aycca - OcTporpaackoro.
. JluBepreHuys BEKTOPHOTO MOJS B JI€KAPTOBBIX KOOPJIMHATAX, €€ MHBAPHUAHTHOE OINpejeNieHue U
¢uznueckuit cmpici. CoJeHONIaTbHOE BEKTOPHOE MOJIE.
. Hupkymsius BektopHoro nosist. Teopema CTokca.
PoTop BekTOpHOTrO MOJIs B IEKAPTOBBIX KOOpPAHMHATAaX, €r0 WHBApPUAHTHOE ONpeiesieHue U Qpu3u-
YECKHUM CMBICII.
9. Ilpu3HaKM MOTEHIUATBEHOCTH U COJCHOUAATBHOCTH BEKTOPHBIX MOJIEH.
10. ITpon3BOIBEHOE BEKTOPHOE TOJIE€ KaK CYNEpPIO3HUIHS TMOTEHIUATBHOTO M COJCHOUIAIBHOTO TO-
Jen.
11. Iuddepenmuansabie onepauu Broporo nopsaka. Oneparop Jlamtaca. [lepsast u Bropast hopmy-
nel ['puna.
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BekTopHBIi aHAJIN3 B KPUBOJIHHEHHBIX KOOPAHMHATAX
12. KpuBosiuHeiiHbIe KOOPAWHATHI B MpocTpaHcTBe. KoopanHaTHBIE MOBEPXHOCTH M KOOPIUHATHBIE
JTMHAH.
13. Jlomyctumsbie mpeoOpa3oBaHusi KOOPIAUHAT U UX CBOICTBA.
14. OcHoBHO# 0a3uC B KPUBOJIMHEHHBIX KOOPIUHATAX.
15. Koadpdummentsr Jlamn.
16. B3anmHbIi 0a3uC B KPUBOJIMHEHHBIX KOOPIMHATAX.



17. PaznoxeHne BeKTOpa 110 OCHOBHOMY U B3aMMHOMY 0a3ucy. KoBapuaHTHBIE M KOHTPABAPHAHTHBIE
KOMIIOHEHTHI BEKTOpa.

18. KpuBosMHeliHbIe OPTOrOHAJIbHbIE KOOPAWHATBHI.

19. I'panueHT B KPUBOJIMHEHHBIX OPTOTOHAIBHBIX KOOPIUHATAX.

20. luBepreHuys B KpUBOJIMHEHHBIX OPTOrOHAJIBHBIX KOOPANHATAX.

21. PoTop B KpUBOJIMHEHHBIX OPTOTOHAIBHBIX KOOPIUHATAX.

22. Onepatop Jlannaca B KpUBOJIMHEWHBIX OPTOrOHAIBHBIX KOOPAMHATAX.

OpTroronajbHbie TEH30PbI

23. OpTOroHaJIbHBIN TEH30p BTOPOTrO paHTa B TPEXMEPHOM IPOCTPAHCTBE.

24. Anrebpa TEH30pOB: CIOKEHHE U YMHO)KEHHE TCH30pOB, YMHOXKEHHE TEH30pa Ha BEKTOP, Pasio-
KEHHE TEH30pa Ha CHMMETPUYHYIO U aHTUCUMMETPHYHYIO YacTH.

25. CuMMeTpUYHBIC TEH30PbI U TEH30PHBIH ITUIICOUI.

26. 'maBHBIE OCH, TTIaBHBIC 3HAYEHUS M MHBAPUAHTHl CUMMETPHYHOTO TEH30pA.

27. [lnanHoe M aKCHaJIbHOE MPE/ICTABICHUS BEIIECTBEHHOTO CHMMETPHYHOTO TEH30pa BTOPOTO PaH-
ra.

28. AHTUCUMMETPHYHBII TEH30p BTOPOTO PaHTa JAyajbHbIH BEKTOPY, TeH30p JIeBu-UnBUTHI.

29. ®yHaaMeHTaIbHBINA TEH30p U €T0 CBOWMCTBA.

30. Paccrosinue B TpeXMEpHOM €BKIIHIOBOM ITPOCTPAHCTBE.

DJieMeHThI TeOPHUH TPyni
31. I'pynma, npeoOpa3oBaHUs CHMMETPUH KPUCTAIUIOB, TOYCYHBIC KPUCTALIOTpaQHISCKHUE TPYIIITHL.
32. OproroHalibHas TpyImia npeodpa3oBaHU.

3a4yeT IpOBOIUTCS YCTHO 1O OmiieTaM, COCTOSIIUM M3 JIBYX TEOPETUUYECKHX BOIIPOCOB U OJI-
HOW 3a/1a4H.

PexoMennyercs cienyromue KpUTEPUN OLIEHKU 3HAHUM.

OreHKa «HEe 3a4TE€HO» BBICTABIIAETCS B TOM CIIy4ae, €CIU CTYyJEHT JEeMOHCTPUPYET:

- IOBEPXHOCTHOE 3HAHUE TEOPETUYECKOT0 MaTepHaa;

- HE3HAHUE OCHOBHBIX 3aKOHOB, OHSITUN M TEPMUHOB y4EOHOMN TUCIUILIMHBI, HEBEPHOE OIle-
pUpOBaHUE UMH;

- rpyOble CTUJIMCTUYECKHE U PEUEBbIe OIMIMOKH.

OneHka «3auTeH0» CTaBUTCS CTyI€HTaM, KOTOPBIE IIPU OTBETE:

- B OCHOBHOM 3HAIOT y4e€OHO-TIpOrpaMMHBIN MaTepuail B 00bEME, HEOOXOUMOM ISl Mpea-
cTosiiel yueObl U paboThl O podeccuu;

- B 1I€JIOM YCBOWJIM OCHOBHYIO JIUTEPATYpY;

- B OTBETaxX Ha BOINPOCHI UMEIOT HApYUICHHs B IOCIEAOBATEIbHOCTU M3JIOKEHHUS y4eOHOTOo
MaTepuaia, JEMOHCTPUPYIOT IOBEPXHOCTHBIE 3HAHUS BOIIPOCa;

- IMEIOT KpPaTKHUE OTBETHI TOJIBKO B paMKaXx JIEKIIMOHHOTO Kypca;

- IPUBOJAT HEYETKHE POPMYIUPOBKH (PU3NUECKUX MOHSITUN U 3aKOHOB;

- IMEIOT CYILIECTBEHHBIE MOTPEIIHOCTH U TPYyOble OIMOKH B OTBETE Ha BOIPOCHI.

OneHoyHbIE CpeACTBA JJIsi UHBAJIUIOB U JIMI] C OTPAaHMYEHHBIMH BO3MOKHOCTSIMH 3]I0POBBS
BBIOMPAIOTCS C YUETOM MX UHIMBUAYAIBHBIX MCUXO(U3NIECKUX OCOOCHHOCTEH.

- NIpU HEOOXOAMMOCTH MHBAJIUJAM M JIMIAM C OTPAaHUYEHHBIMH BO3MOXHOCTSIMHU 3/I0POBBS
IIPEIOCTABIIAETCS JOMOJHUTENBHOE BPEMs JUIsl IOATOTOBKHM OTBETA HA 3a4eTe;

- Y IPOBEJICHUH TPOIIEIyphl OLIEHUBAHUS PE3YJIHTaTOB 00YUYEHHS UHBAJIUIOB U JIUI] C Orpa-
HUYEHHBIMU BO3MOKHOCTSIMH 370POBbsI IIPEAYCMATPUBAETCS UCIIOJIb30BAHNE TEXHUYECKUX CPENCTB,
HEOOXOUMBIX MM B CBSI3U C UX MHAUBHUYaJIbHBIMH OCOOEHHOCTSAMU;

- TIpU HEOOXOIUMOCTH IJIsi OOYYAIOUIMXCS C OTPAaHUYEHHBIMU BO3MOXHOCTSMHU 37I0POBbS U
MHBAJINOB IPOLEeypa OLEHUBAHUS PE3YJIbTATOB OOYUYEHMsI M0 JTUCLUIIMHE MOXKET MPOBOAUTHCS B
HECKOJIBKO JTaIOB.

IIponienypa oneHUBaHUS pe3yabTaTOB OOyY€HHs] MHBINIOB U JIMII C OTPAaHUYEHHBIMU BO3-
MOYKHOCTSIMH 37I0POBbSI 110 AMCLUUIUIMHE (MOAYIIIO) MpelycMaTpUBaeT MpeaocTaBiIeHue nHpopMalun



B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHHSIM UX 3[JOPOBBS U BOCIIPUITHS HH(POpMALIUU:

JUist a1 ¢ HapyIIEHUSIMH 3PEHHSL:

- B (hopme 3IeKTPOHHOTO IOKYMEHTA.

JIyist L ¢ HapyIIeHUsAMHU CIIyXa:

— B IIeYaTHOM (opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

Jljig au11 ¢ HapyIIEHUSIMU OTIOPHO-JBUTATEILHOTO amnmnapara:

— B mieyaTHoM hopme,

— B (popMe IEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TIepedYeHb MOXKET OBITh KOHKPETH3HPOBAH B 3aBUCUMOCTH OT KOHTHHTEHTa 00ydaro-
HIUXCS.

5. IlepeyeHb OCHOBHOM M IONOJIHUTEIbHOI YUeOHOI JJUTEepaTypbl, HEO0OX0AMMOT
JJIS OCBOCHM S AUCUMILIMHBI (MOXYJIS)

5.1  OcHoBHasi iuTepaTypa:

1. I'opnuenko A.b. OCHOBBI BEKTOPHOI'O M TEH30pHOTO aHaiu3a: ydeOHoe mocobue /
A.b. 'opnuenko, M.JIL. 3onorapes, H.I'. KpaBuenko. - KemepoBo: KemepoBckuii rocyaapcTBEHHBIH
yuuBepcuret, 2009. - 133 c. - URL: http://biblioclub.ru/index.php?page=book&id=232488.

2. ['opnau b.A. Ten3opHas anreOpa u TEH30pHBINA aHANHU3 [ DIEKTPOHHBIN pecypc]: yueo-
Hoe nocobue / b.A. I'opnau. — Dnekrpon. nan. — Cankr-IlerepOypr: Jlanp, 2015. — 160 c. — Pe-
xwuM pocryna: https://e.lanbook.com/book/56160.

5.2 JlonoJIHMTe/ILHASI JIMTepaTypa:

1. Tantmaxep @.P. Teopus marpun / @.P. 'anTmaxep. - 5-¢ uzn. - MockBa: duzmatTiur,
2010. — 560 c. - URL.: http://biblioclub.ru/index.php?page=book&id=83224.

2. Urnaroukuna JI.A. PykoBOACTBO K pelIEHHIO 3a/1a4 [0 TEH30pHOW aireOpe BEKTOPHBIX
npocTpaHcTB: yuyeOHoe mocobue / JI.A. Urnatoukuna; MuHucTepcTBO 00pa3oBaHus U Hayku Poc-
cutickoit denepanuu, DeaepanbHOe TOCYIAPCTBEHHOE OIOHKETHOE 00pa30BaTEIbHOE YUPEKIICHHE
BbICHIETO0 MpPOoecCHOHANBHOrO 00pa3oBaHusl «MOCKOBCKHI MMEAaroruuyeckuii rocynapcTBEHHBIN
yHuBepcuteT». - MockBa: MIIT'Y, 2014. - 64 c. - URL: http://biblioclub.ru/index.php?page=
book&id= 274983.

3. PeikoB B.T. BexropHbIit 1 TeH30pHBIN aHaM3 [ TekcT] : yaeOHOe mocoOre CTYJCHTOB BY30B
/ B. T. PeikoB ; M-Bo o0pa3zoBanust u Hayku Poc. @eneparnuu; Kybanckuii roc. yH-T. - KpacHonap:
[KyoI'V], 2008. - 98 c.

5.3. Illepuoauyeckue U3IaHUS:

BectHuk MI'Y. Cepus: @usuka. ACTpOHOMHS.

XKypHan npukiaagHoil MEXaHUKU U TEXHUYECKON (PU3HUKH.
Kypnan rexuuueckon GU3UKU.

N3Bectusa BY3o0B. Cepust: dusnka.

WnxenepHas ¢pusuka.

Ycnexu puznueckux Hayk.

®usuka. Pedeparusnsiit xxypuain. BUHUTU.

NogakrwhE

6. IlepeueHb pecypcoB HH(OPMAIMOHHO-TEIEKOMMYHUKAUMOHHON ceTn «WHTepHeT»,
HEeO0XO0AUMBIX VIS OCBOCHHSI JUCHUIJIMHBI (MOIYJISA)

1. Kypuan: CoBpeMeHHas JIeKTpOHUKa WWW.S0el.ru

2. Kypnan «Texnuka Csi3u» — NpOU3BOACTBEHHBIN TEXHUUECKUN KYpHaJ, OCBEIla-
€T BCE aCIIEKThI TEIEKOMMYHHKALUI U CBS3U:

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

3. CaiiT uHTEepakTUBHOHN MOJAEP)KKH MPOBEICHUS JJAOOPATOPHBIX U CAMOCTOSTEIIBHBIX
pabot o aucuumurae: http://www.adcomlogod.narod.ru


http://biblioclub.ru/index.php?page=book&id=232488
https://e.lanbook.com/book/56160
http://biblioclub.ru/index.php?page=book&id=83224
http://www.soel.ru/
http://www.t-sv.ru/ozhurnale.html
http://www.adcomlogod.narod.ru/

http://ntb.tti.sfedu.ru/(caiitT HayuHO-TexHUYecKoH OnbMoTeku TTU FODY);
http://elibrary.ru/ (caliT Hay4HO# JIEKTPOHHON OMOJIMOTEKH);
http://www.exponenta.ru/ (oOpa3oBaTelIbHbI MaTEMAaTHUECKUI CaiiT);

7. http://www.i-exam.ru/ (caiit Hay4Ho-HcCiIe10BaTeIbCKOr0 HHCTUTYTa MOHUTOPHHIA Ka-
yecTBa oOpasoBanus, T. Momkap-Ona).
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7. Metoanyeckue YKa3aHUs s 00y4alOUIUXCHA M0 OCBOEHHUIO TUCHHILUIMHBI (MO1YJIA)

Ha camocTositensHyt0 paboTy CTyIEHTOB OTBOIUTCS 37% BpeMEHH OT OOIIEH TPYI0EMKO-
CTH AUCHUIUTMHBL. [IpoBepka 3HaHUI CTy/IEHTa OCHOBaHA Ha KOHTPOJIBHBIX BOIPOCAX U JIOMOJIHH-
TCJIIBHBIX BOHpOC&X, KaCaromuxcs COOTBGTCTBYIOH_II/IX paSI[eJIOB JUCILIUITIINHBI.

- BBINIOJIHCHHE JIOMAITHUX 3a/IaHHUH 110 MTPAKTUYECKUM 3aHATHSIM,

- YCBOEHHE, JIONOJHEHWE U BHUKAaHME B pa3OupaeMble pa3fielibl JUCLUIUIMHBI IIPU IO-
MOIIIM 3HAHUH, TTOJIY9aeMbIX TTOCPEICTBAM U3yUCHUsI PEKOMEHIYEMOU JTUTEPATYPHI.

- KOHCYNIbTalluW, OPTaHW30BaHHBIC IJI PAa3bsICHEHUS MPOOJIEMHBIX MOMEHTOB MpH ca-
MOCTOATCIIBHOM I/I3yT-IeHI/II/I TCX WJIN UHBIX ACIICKTOB pa3aeﬂ013 yCBaHBaeMOﬁ I/IH(l)OpMaLII/II/I B OIHUC-
LMIIIMHE.

8. IlepeueHb MHGOPMAUMOHHBIX TEXHOJIOTHI, UCMOJIL3yeMbIX NPH OCYLIECTBJIe-
HHMH 00pa30BaTeIbHOIO Mpolecca Mo AMCHUILIHHE (MOAYJII0).

8.1 llepeyenb MHPOPMAITUOHHBIX TEXHOJIOTHIA.

He npeagycmorpeno.

8.2 Ilepeyenb He0OX0AMMOI0 IPOrPAMMHOIO O0ecrieYeHusl.
CperncTBa MyJIbTUMEIUIHON 00y4atolei sadopaTopuu:

— KOMITBIOTEPHBIN KJIACC;

— TeXHUYECKOe o0ecreyeHHe: IepPCOHANIbHbBIE KOMIIBIOTEPHI.

8.3 Ilepevyenb MHGPOPMANMOHHBIX CIPABOYHBIX CHCTEM:
He npexgycmorpeno.

9. MarepuajbHO-TeXHHYECKasi 0a3a, HeoO0XoaMMAas /JJsl OCylIecTBJIeHHS 00pa3oBa-
TeJLHOT0 NMPoIecca Mo AUCHUIINHE (MOIYJII0)

MarepuanbHO-TEXHUUECKOE 00€CTICYEHNE U CIIUTUIMHBI
No Bun pabor
1 OCHAIIEHHOCTh
1. Jlexumnonusie 3aHs- | Ayautopus 300 C, ocHamieHHas TEPECHOCHBIM MPOCKTOPOM U
THUS MarHUTHO-MapKePHON JOCKOM.
2. Cemunapckue 3aHsi- | Ayauropun 209 C ocHameHbl MarHUTHO-MapKepHBIMH JOCKa-
TUS MU.
3. | CamocrosTenbHas Aymuropuss 208 C ocHamieHHass KOMIIBIOTEPHON TEXHHKOW C
paboTta BO3MOXKHOCTBIO MOJAKIIIOUEHUS K ceTu «HTepHeT», mporpaMMoit
DKPAHHOTO YBEJIMYEHHUS W OOECIIEYCHHBIH JOCTYIIOM B DJIEK-
TPOHHYIO MH(OPMAIIMOHHO-00pa30BATENIbHYIO CPENY YHUBEPCH-
TeTa.



http://ntb.tti.sfedu.ru/(%D1%81%D0%B0%D0%B9%D1%82
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