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1 Henun u 3a5a4u U3y4YeHUs! JUCHHUILIHHBI

1.1 Meab AMCHUATIIMHBI

VYuebHas qucuuiiMHa « BeKTOpHBIN ¥ TEH30pHBIN aHAIN3)» CTaBUT CBOEH Lesbl0 (popMUpOBa-
HUE TPEACTABICHUN U HaBBIKOB Pa0OTHI C MATEMAaTHUYECKUMHU O0BEKTaMU BEKTOPHOTO U TEH30PHOTO
XapakTepa, KOTOPBIE COCTABIIAIOT OCHOBY MHBAPMAHTHOIO MaTEMAaTHYECKOTO allapara, HIMPOKO HC-
MOJIb3YEMOT0 KaK B OOIIEH Tak U B TEOPETHUECKOH (u3uke: TeopeTnyeckoil MexaHuke, DIeKTPOIu-
Hamuke, Teopun ynpyroctu, MexaHuke criomHsIx cpes, CrenuanbHOM TEOPUU OTHOCUTEIBHOCTH,
OO011eil TeoprH OTHOCUTEIIBHOCTH, TE€OopHH BOJIH U psiaa APYrux (uU3nveckux teopuil. bazoBwiii xa-
pakTep ammapaTa BEKTOPHOI'O M TEH30PHOIO aHajau3a OOYCIIOBJIEH €CTeCTBEHHOW KilaccH(uKanuen
¢u3nUecKuX BEIMUYHUH (CKaJsp, BEKTOP, TEH30p), KOTOpas JaeTcs B paMKax 3TOro anmapara BHE 3a-
BUCHUMOCTH OT UX (PU3HYECKOT0 COAEPIKAHUS.

1.2 33[{3'!1/1 AUCHUIIVIMHBI — HU3Y4YCHHUC OCHOBHBIX MMOHATUH BCKTOPHOI'O W TCH3O0PHOI'O
aHajin3a U OBJIAACHUC NMPAKTUYCCKNMH HABbIKAMU pa60TBI C MaTEMaTUYCCKHUM alliapaToM BECKTOPHO-
'O 1 TCH30PHOT'O aHaJIn3a.

1.3 Mecto aucuMIuInHbI (MOYJIs1) B CTPYKTYpe 00pa30BaTe/ibHOM IPOrpaMMbl

VYyeOHast nucnuiuinHa «BeKTOPHBII M TeH30PHBI aHAJM3)» BXOJUT B 0a30BYIO YacTh ITUKJIA
oOuienpodecCHoHaNbHBIX TUCIUIUIMH 0a30BOr0 y4eOHOI0O IIaHA MO HAIPABJICHUIO MOATOTOBKH Oa-
kanaBpuara 03.03.03 Pagnodusuka.

JIy1s ycrienmHoro OCBOEHMS IUCHUIUIMHBI CTYACHT JOJDKEH BIaJETh 00s3aTeIbHBIM MUHUMYMOM
COJIEpXaHUsl OCHOBHBIX 00pa30BaTENbHBIX MPOTPaMM IO MaTeMaTHKe (aHATUTHYECKas Te€OMETpHs,
JIUHeHas anre6pa, BKItoYas MaTeMaTUYECKU aHau3).

1.4 IlepeyeHb MJIAHMPYEMBIX Pe3y1bTATOB 00y4eHHUS MO JMCHUILIMHE (MOAYJIIO0), COOTHe-
CEHHBIX C MVIAHMPYEMBIMH Pe3yJbTAaTAMH 0CBOEHUSI 00Pa30BaTeJIbHOI NMPOrpaMMbl
IIponecc usydenns muctMuIMHBL HampaBieH Ha (OPMHUPOBAHHME DJIEMEHTOB CIIEAYHOLIEH
komneTeHu B cooTBeTcTBHE ¢ PI'OC BO 1 OOII no nanHOMYy HampaBlIeHUIO MOATOTOBKH (CIeln-
AJTBHOCTH):

No WNunexc | Conepkanue koM- | B pesynbrare uzydenus yueOHON AUCHMILTUHBI 00yda-
L | KoMme- | meTeHuuu (nm eé FOLLMECS TOJKHBI
" | TeHnum 4acTH) 3HATh YMETh BJIaJeTh
l. OIIK-1 CIIOCOOHOCTBIO K | OCHOBBI ~ BEKTOp- | UCIIOJIb30BATh MPAKTHYECKH-
OBNIaJICHUI0 0a30- | HOTO W TEH30p- | MaTeMaTUYECKUl | MU HaBBIKAMHU
BBIMH 3HAHUSMH B | HOTO aHaJlM3a | anmapaTr BEKTOp- | HCIIOJIb30Ba-
obmactu Marema- | (orpenesneHus HOTO M TEH30pPHO- | HUS ~ BEKTOp-

TUKH U €CTECTBEH-
HBIX HayK, UX HC-
I1OJIL30BAHHMIO B
npodeccuoHab-

HOU JIeITENbHOCTHU

CKaysipa, BEKTOpa
U TeH3opa; aug-
bepeHunagbHbIe
olepauuu mepBo-
ro mopsiaka (rpa-
JIUEHT,  JUBep-
TeHIIHs, POTOp), a
Tak ke audde-
pEHIIMAIBHBIC
orepanuu BTOPO-
ro nopsaka i
CKaJISIPHOTO u
BEKTOPHOTO  IO-
nen

ro aHammsa s
OCBOCHUS Teope-
THUYCECKUX OCHOB U
MPAaKTUYECKOTO
UCTIOJb30BaHUS B
COBpPEMEHHOM (u-
3HKe

HOTO W TeEH-
30pHOTO aHa-
aM3a A pe-
meHust  huzu-
YEeCKUX 3a7ad




2 CTpyKTypa U cofepkaHue JUCUMILIIHHbI
2.1

Pacnipenesienne Tpy10€éMKOCTH JTUCHHUILINHBI 10 BUAaM pador

OO6mmast Tpy10EMKOCTh TUCIMIUIMHBI COCTaBISIET 4 3a4.e/1. (144 yaca), Ux pacnpeaeneHue mo

BU/1aM pa0oT MPEJICTaBICHO B TAOJIUIIE.

Bunx yuebnol paboThl Bcero CemecTtphbl
4acoB (gacel)
3
KonrakTHas pa6ora, B TOM YHcIe: 72,2 72,2
AyauTOpHBIE 3aHATHS (BCEro): 64 64
3aHsATUS JEKIIMOHHOTO TUTIA 32 32 -
JlaGoparopHble 3aHATHS - - -
3aHATHS] CEMUHAPCKOTO TUTIA (CEMUHAPBI, TPAKTHYECKUE 3 3 -
3aHSITHUSA)
HNnas koHTaKkTHas padora: 8.2 8,2
KonTpons camocrositensHoi pabotsl (KCP) 8 8
[Tpomexyrounas arrectanus (MKP) 0,2 0,2
CamocrosiTeJibHas paboTa, B TOM YHUCJIE: 71,8 71,8
[TpopaboTka yuyebHOro (TeOpeTHYecKoro) MaTepuana 40 40 -
BrimonHenne nHIMBUya IbHBIX 3aaHHH (TOITOTOBKA CO- 318 318 i
0OLIEHM, Tpe3eHTaIHi) ’ ’
O0mas Tpya0eMKOCTh Jac. 144 144 -
B TOM 4YHCJie KOHTAKTHAs 7.2 7.2
padora
3a4. ell. 4 4

2.2 CTpyKTypa AMCUMIIJIMHbI:

PacnpeﬂeneHI/Ie BUJ0B yqe6H0171 pa6OTLI " UX TPYAOCMKOCTH I10 pa3jciiaM IUCHUILIAHBI.

Pazgensl (TemMbl) AUCHUTUIMHBI, U3y4aeMbI€ B 3 ceMecTpe (ouHas ghopma)

KonuuecTBo yacos
AyauTopHas Bueaynuropnas
Ne HaumenoBanue pazienoB (Tem) Beero pabota pabora
JI 113 JI3 CPC
1 2 3 4 5 6 7
1. |BekTopHBIil aHaINU3 B JE€KAPTOBBIX 40 10 10 i 20
KOOpJMHATAX
2. |BekTopHBIN aHANIN3 B KPUBOJIWHEN- 30 10 10 ) 10
HBIX KOOPJMHATAX
3. |OpToroHajabHbIE TEH30PbI 36 8 8 - 20
4. |DneMeHThI TEOpUH IPYIII 29,8 4 4 - 21,8
Hmozo no oucuyunnune: 32 32 - 71,8
2.3ConeprxaHue pa3iesioB AUCHUNIHHBI:
2.3.1 3aHATHA JEeKUMOHHOI0 THIIA
Ne HanmenoBanue Coneprcanme paszena dopma TEKyIEero
paznena KOHTPOJIS
1 2 4

BekropHslli aHanu3 B
JEKapTOBBIX KOOpAUHA-
Tax

Cxanapuoe nosie. I[IpousBogHas mo Hampasiie-
Huto. ['panuent ckamspaoro noius. Juddepen-
HATbHO-BEKTOPHBIA ~ omepaTtop ['amuibTOHA
(omeparop “Habna’). Bexkropnoe moine. [loTen-

OTBEeTHI HA KOH-
TPOJIbHBIE BOIIPO-
CBHI W 3aIaHUs.




LuanbHOE BEKTOpHOE moie. IToTok BekTOpHOTrO
nosis. Teopema I'aycca - Octporpaackoro. [{u-
BEpPreHIMs1 BEKTOPHOTO M0JIs], €€ MHBAPUAHTHOE
ornpenenenue U ¢uzndeckuii cMpica. ConeHou-
JanbHOE BEKTOpHOE mnoje. Llupkynsius Bek-
topHoro nojisi. Teopema Crtokca. Porop Bek-
TOPHOIO MOJIsl, €r0 MHBAPUAHTHOE OIPEICIICHHUE
u ¢usndeckuid cmbici. [Ipu3Haku moTeHMab-
HOCTH M COJICHOWUJIaJIbHOCTH BEKTOPHBIX IOJIEH.
[Ipon3BosbHOE BEKTOPHOE MOJE Kak CyIepIio-
3ULUS MOTEHLHMAIBHOIO U BEKTOPHOIO IOJEH.
Huddepenunanbapie  onepanud BTOPOTO IO-
panka. Oneparop Jlammaca. IlepBas u Bropas
¢dopmynel I'puna. Vcmonp3oBaHue armapara
BEKTOPHOI'O aHaJi3a Ha NpUMEpE YpaBHEHUMU
MaxkcBemia A 3J€KTPOMarHUTHOIO — IOJI,
ypaBHenuii Jlanaca u Ilyaccona mis snekrpo-
CTaTMYECKOTO IOTEHIIMala, YpPaBHEHUS TEIIO-
MIPOBOJIHOCTHU B ITPOCTPAHCTBE U YPABHEHUS He-
Pa3pbIBHOCTH.

BekropHslii aHanu3 B
KPHUBOJIMHENHBIX KOOP-
JMHATax

KpuBosnHeliHble KOOpUHATHI B POCTPAHCTBE.
KoopaunaTtHbIE TOBEPXHOCTH U KOOPAUHATHBIE
nuHuK. [lonmyctumble npeoOpa3zoBaHus KOOPIU-
HaT ¥ uX cBoicTBa. OCHOBHOH 0a3uc B KPUBO-
JUHEWHBIX KoopauHaTax. Koadduuuments: Jla-
Me. B3aumHbIil 6a3uc B KpUBOJMHEHHBIX KOOP-
nuHarax. PasnojkeHue BeKTOpa MO0 OCHOBHOMY
u B3auMHOMY Oa3ucy. KoBapuaHTHbIE U KOH-
TpaBapUaHTHbIE KOMIIOHEHTBI BekTopa. Kpuso-
JMHEIHbIE OpPTOrOHaNIbHbIE KoopauHaTel. Oc-
HOBHbIE Au(QepeHnranbHble onepauun (rpa-
JIMEHT, TUBEPreHIus, poTop, oneparop Jlamna-
ca) B KPUBOJMHEHWHBIX OPTOTOHAJIBHBIX KOOp-
JIMHATax.

OTBETHI HA KOH-
TPOJIbHBIE BOIIPO-
CBI

OpToroHaibHbIE TEH30-
pHI

OpToroHanbHbIi TEH30p BTOPOTO paHra B
TPEXMEPHOM MpPOCTpaHCTBe. Anredpa TEH30-
POB: CIIOKE€HUE U YMHOXKEHUE TEH30pPOB, YMHO-
JKEHUE TE€H30pa Ha BEKTOp, Pa3I0KEHHE TEH30-
pa Ha CUMMETPUUYHYIO M AHTUCUMMETPHUUYHYIO
yacTH. CUMMETpUYHBIE TEH30pPbl M TEH30PHBII
JJUIANICOUJ. ['J1TaBHBIE OCH U TJIaBHbBIEC 3HAYEHUS
CUMMETPUYHOr0 TeH30pa. MHBapuaHThl TEH30-
pa. JlnagHoe U aKCHaIbHOE IIPEICTABIICHUS Be-
HIECTBEHHOI'O0 CHMMETPHUYHOTO TEH30pa BTOPO-
ro paHra. AHTUCUMMETPUYHBIA TEH30P BTOPOTO
paHra ayanbHbIi BekTtOpy. Tenszop JleBu-
Uesutbl. MeTpruecKkuil TEH30p U €r0 CBOUCTBA;
pacCcTosHUE B TPEXMEPHOM EBKIMIOBOM IIPO-
crpadcTse. Mcnonp30BaHue TEH30pOB B TEOpPE-
TUYECKOW (PU3MKe: TEH30phl B KJIACCHYECKOM
MEXaHUKe; TeH30p JedopManuii U TEH30p
HaIpsDKCHUH B TEOPUM  YNPYTOCTH; TEH3OPBI

OTBETHI HA KOH-
TPOJIbHBIE BOTIPO-
CBI




JAAJIEKTPUYECKOM M MarHUTHOM NPOHMUIIAEMO-
CTEU Cpelpl; TEH30P IEKTPOMArHUTHOTO MOJIA

B DJICKTPOJAMHAMHUKE.

DNeMEHTBI TEOPUU
rpymnn

DneMeHThl abcTpakTHOW Teopuu Tpynm. [lpe-
o0pa3oBaHHUs CHMMETPUU KPHUCTAJUIOB; TOYCU-
Hble KpucTajuiorpaduueckue rpynmnsl. Oproro-

HaJlbHasl rpynna npeoOpa3oBaHuil.

OTBETHI HA KOH-
TPOJIbHBIE BOIIPO-
CBHI U 3aaHUs

2.3.2 3aHATHS CEMHHAPCKOI0 THIIA

BapuanTsl

MMPAKTUYICCKUX

3alaHuii  OepyTcss M3 ydyeOHHUKa:

Prixos

B.T. Bekrop-

HBII 1 TeH30pHbI aHanu3 [Tekcr] : yueOHoe mocobue cryneHToB By3oB / B. T. PeikoB ; M-Bo o0pa-
3oBaHMs ¥ Hayku Poc. @enepanum ; Kydbanckuii roc. yH-T. - KpacHogap : [Ky6I'Y], 2008. - 98 c.

Ne Haumenosanue Temaruka NpakTUYECKUX 3aHATUN dopma TeKyIero
B pasnena (cemuHapOB) KOHTPOJIS
1 2 3 4
1.\BexTopHblii aHaIU3 B Pemenne 3amau mo temam: ckanspHblie U |KoHTposibHast pa-
JIEKapTOBBIX KOOP/AWHA- |BEKTOPHBIEC MOJIS; IPAJUEHT, IUBEpPreHnus, (60Ta
Tax potop, omepartop Jlamaca B AEKapTOBBIX
KOOpJMHAaTaXx.

2.  |BexTopHblii aHanU3 B Pemenne 3amad mo temam: ckaisipHble U |OTBETHI Ha KOH-
KPUBOJIMHENHBIX KOOP-  |BEKTOPHBIE IOJIS; TPAJUEHT, JUBEPIeHIUs, |TPOJIBHBIE BOIIPOCHI
JIMHATaxX potop, oneparop Jlammaca B KpUBOJIMHEW- U 3a1aHUS

HBIX OPTOTOHAJIBHBIX KOOPAMHATaX.
3. |OproroHanbHble TeH30- |Pemienue 3agau nmo Temam: anredpa TeH30- |OTBETHI HA KOH-
pBI pOB (ClOKEHHE, YMHOXKEHHE TEH30pa Ha [TPOJIbHBIE BONPOCHI

BEKTOp, Pa3j0KEHHE TEH30pa HAa CUMMET- |W 3aJaHUs

PUYHYI0O M aAHTUCUMMETPUYHYIO 4YacTH);

MIpUBE/ICHNE CUMMETPUYHOTO TEH30pa

BTOPOTO pPaHra K JMAaroHalbHOM (opme;

COOCTBEHHBIE BEKTOpbl U COOCTBEHHBIE

3HA4YECHHUS] CUMMETPUYHOIO BEIIECTBEHHOTO

TEH30pa BTOPOTrO pAaHra; METPUYECKUH

TeH30p; TeH30p JIeBu-UYeBUTHIL.

4.  |OneMeHTHI TEOpUU Pemenne 3amau nmo temam: marpuuyHoe U |OTBETBI HAa KOH-

rpynn WHBAapUaHTHOE IIPEACTABIEHUS TEH30POB |TPOJIbHBIE BOIIPOCHI

BTOPOT'O PaHra, ONpPEAENSIIOIUX MOBOPOTHl |H 3adaHUS
BOKpPYI' 3aJlaHHOM OCH, OTPA)KECHHE B 3a-
JAHHOM IUIOCKOCTH M NMPOEKTHPOBAHUE Ha
3aJIaHHOE HaIIPaBJICHUE.

2.3.3 JIaGopaTopHbIe 3aHATHSA

[To nuctuninae «BeKTOPHBINH U TeH30PHBIN aHAIN3) 1a00paTOpHbIE 3aHATHS HE MJIAHUPY-

FOTCSL.

2.3.4 IlpuMepHasi TeMAaTHKa KypPCOBbIX padoT (IIPOEKTOB)

CornacHo y4eOHOMY IUIaHY KypcOBbIe paboThl (IIPOEKTHI) MO JAaHHOM AUCIUILIUHE HE Tpemdy-

CMOTPEHBL.

2.4 IlepeyeHb Y4eOHO-METOAUYECKOr0 o0ecmeveHHMs] ISl CAMOCTOATENbHON PadoThI
00y4YaIIUXCS 10 TUCHUILINHE (MOYJIIO)



[lepeueHsb yueOHO-METOAMYECKOTO 00ECTICUCHUS JUCIUILTAHBI 11O BBI-
No Hauneroanme MOJIHEHUIO CaMOCTOSITENIEHON paObOTHI
paszznena
1 2 3
l. 1. I'opanenko A.b OCHOBBI BEKTOPHOTO M TEH30PHOI'O aHa-
nu3za:  ydeOHoe mocobme / A.b. I'opmuenko, M.JIL. 3omoTapes,
H.T'. KpaBuenko. - KemepoBo: KeMepoBCKHi1 rOCY1apCTBEHHBIA YHUBEP-
CHTET, 2009. - 133 c. - URL:
http://biblioclub.ru/index.php?page=book&id=232488
2. I'opmau B.A. TenzopHas aireOpa W TEH30PHBIM aHAIU3
Paszgensl 1 — 4. |[Daexrponnsiii pecypce]: yuebHoe mocobue / B.A. Topmau. — CaHkr-
ITerepoypr: Jlanmn, 2015. — 160 c. — Pexum gocryma:
https://e.lanbook.com/book/56160.
3. PrikoB B.T. BekropHblii u TeH30pHbIi aHanu3 [Tekct] : yueb-
HOe mocobue cryneHtoB By30B / B. T. PeikoB ; M-Bo oOpa3oBaHus U
Hayku Poc. ®@enepanun; Kybanckuii roc. yu-1. - Kpacuogap: [Ky6I'V],
2008. - 98 c.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Jlnsi IpoBe/IeHUs] MEHbBIIEH YacTH JICKIMOHHBIX 3aHSATHH HCHOJB3YHOTCS MYJIbTHMEIHIHbIC
CpeACTBa BOCIPOU3BEJCHHSI aKTUBHOTO COJIEPKMMOTO, IMO3BOJISIOUIETO CITYIIATEN0 BOCIIPHHUMATH
0COOCHHOCTH M3y4aeMoi MPOopECCHH, 3a4acTy0 UTPAIOIINE PEIIAIONIYI0 POJIb B IIOHMMAaHUU H BOC-
NpUATHH, a TakKe (POPMHPOBAHWU TPOPECCHOHATBHBIX KOMIETCHUMH. bosbimas wacte nekuuid u
NPAaKTUYCCKHUE 3aHATHS IPOBOJISATCS C UCTIOIB30BAHUEM JIOCKH U CIIPABOYHBIX MATEPUAIIOB.

Ilo AUCHUIUIMHE MMPOBOAATCA ABYXYACOBLIC JICKIIMOHHO-IIPAKTUYCCKHUEC 3aHATUS. HpI/I 9TOM B
KKIOM MOJyJie TIPOBOJATCS MPAKTHUYECKHE 3aHATHS, MOCBSAIIEHHBIC PEIICHUIO TUIOBBIX 3a7ad. B
MPOLIECCE MPAKTUYECKUX 3aHATHH MPOBOJUTCS 00CYXKIeHUE U pa300p pelieHni NpUKIaaHbIX 3aay.

Taxoif ”HHOBAIIMOHHBIN TIOJIXO]] TIO3BOJIWI BHEIPUTH B MIPOIIECC MPEToaBaHus y4eOHOM auc-
LUIUTMHBI «BEeKTOpPHBIN 1 TEH30pHBIN aHaJIN3» HOBBIE CPEJCTBA, OPMBI U aKTUBHBIE POTPECCUBHbBIE
MeTONbl 00y4eHwus. lcrmonb3yeMble TEXHOIOTUM CIHOCOOCTBYIOT pealnu3allii CTYACHTaMH CBOETO
JIMYHOCTHOTI'O, MO3HABATCJIBbHOI'0O M TBOPYCCKOI'0 IMOTCHIMAIAa W BBIIIOJIHCHHUIO y‘~IC6HI>IX )51 yqe6H0-
HCCIIEIOBATENLCKUX Pa0bOT MO JTUYHBIM TPACKTOPHSIM.

4. OueHoYHBbIE CPeACTBA VIS TEKYLIero KOHTPOJIS YCIeBAeMOCTH U IMPOMEKYTOYHOM aT-
TecTalluu

Texymuii KOHTPOJb:

— MPOBEpKa JOMAIIHUX 3aJJaHUIl IO CEMUHAPCKUM 3aHATHSIM;

— KOHTPOJIbHBIE BOIIPOCHI 110 pa3jienaM y4eOHOM MporpaMMmel;

— pedepar;

— Ipe3eHTalus o TeMe pedepara;

— BHYTPHUCEMECTPOBAs aTTECTAIHS.

HTOroBbIii KOHTPOJIb:

—3a4er.

4.1 ®oHJ OLEHOYHBIX CPEACTB VISl IPOBEACHUS TeKYIIeH aTTecTalul
Texymuil KOHTpOJIb YCBOEHHUS MaTepuaja JOMAaIIHUX NPAaKTHUYECKUX 3aJaHUil IPOBOAUTCS
npernoiaBaresieM yCTHO B popMe Oecespl. OlieHKa — 1Mo 5-Tu 0ajIbHON CHUCTEME.

4.1.1 Temsbl pedepartoB:

1. CucreMbl KpUBOJIMHEMHBIX KOOPAUHAT.

2. TopounanpHas cucremMa KoopauHart. Jlamimacuan ckaasipHOr QyHKITUH.

3. TpéxmepHbie napabonuyeckre KOOpAUHATHL. Jlammacuan cKkaisapHON QyHKIUH.


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

4. DnnurconanbHbIe KOOpAUHATHL. Jlammacuan cKaisipHON ()yHKITHH.

5. IlapabGononanbHbie KOOpAUHATHL. Jlanmacuan cKaspHON (QYHKIUH.

6. bununuHapruyeckue koopauHathl. Jlamiacuan cKaJsipHON (YHKIIUH.

7. bunonsipueie KoopauHathl. Jlammacuad cKaasipHON QyHKIHH.

8. [Tapabonuyeckue koopauHathl. Jlamiacuan ckalsspHON (YHKIIUH.

9. Konnueckue koopanHaThl. Jlamnacuan cKasspHON (QYHKIUH.

10. KoopanHATHI 2JUTUNITHYECKOTO WIMHApA. Jlaruracuan cKamsipHOH (DyHKITHH.
11. Koopaunats! napabonnyeckoro muiauHapa. Jlamiacuan ckaasipHol (yHKIHU.
12. TopouaanpHas cucTeMa KOOpaAWHAT. [ pagueHT CKaIsIpHOW (QyHKITHH.

13. TpéxmepHbie mapabonnieckue KOOpauHaThl. ['paiueHT cKaIspHOM (QyHKIHH.
14. DnunconaanbHble KOOPAUHATHI. [ paiueHT CKaISIpHON ()YHKIIHH.

15. [TapabGonouaansHble KOOPAUHATHL. [ paiueHT cKanapHOn GyHKINH.

16. bummmHapUYECKUe KOOPAUHATHI. [ pagreHT CKaIsIpHOU (pyHKITHH.

17. bunonspHble KOOPAWHATHL. ['pagueHT CKanIpHOi GyHKINH.

18. TTapabonuueckue koopAUHATHL. ['pagueHT cKansipHOU QYHKIUU.

19. Konnueckne KoopauHAaThL. I'paueHT CKanspHOi (GyHKINH.

20. KoopanHaThl 3JUMNITHYECKOT0 HUINHpa. Jlannacuan ckanspHoi GyHKINU.
21. Koopaunatel napabonnyeckoro muiuHapa. Jlammacuan ckaasipHol (yHKIIUH.
22. I'pynna nepecTaHoBOK.

23. I'pynina Marse.

24. IIpeoOpazoBaHus IPOCTPAHCTBA.

25. ToyeuHble rpyNIbl CHMMETPUH.

26. IlpuBoauMbIe U HEMPUBOAUMBIC MPEACTABICHUS

27. YMHOXEHHUE Onepaluii CUMMETPUN

28. I'eHepaTopbl TOYEUHBIX IPYIIL.

4.2 ®oHA OLICHOYHBIX CPEACTB IS MPOBEeICHUS MPOMEKYTOYHOH ATTEeCTAMHI
4.2.1 llpumepbl BONPOCOB /ISl MOATOTOBKH K 3a4eTy
BexkTopHbIH aHAJIN3 B J€KAPTOBbIX KOOPAHMHATAX
CkanspHoe nosie. [loBepXHOCTH ypOBHSI.
IIpon3BoHas O HANPABIECHUIO, TPAJUEHT CKAJISPHOTO NOJIS B JEKAPTOBBIX KOOPANHATAX U CBA3b
MEX1y HUMH.
. AnddepennmansHo-BekTOpHBIN onepatop ['amunbToHa (oneparop “Habna”).
BexropHoe nosnie. [loTeHIInanibH0e BEKTOPHOE TOJIE.
ITotok BekTopHOTO nosis. Teopema ["aycca - OcTporpaackoro.
. JluBepreHuusi BEKTOPHOTO MOJISl B JIEKAPTOBBIX KOOPJAWHATAX, €€ WHBAPHUAHTHOE OINpeesieHue U
¢uzuueckuit cmpici. CoJeHONIaIbHOE BEKTOPHOE MOJIE.
. Hupkynsauus BektopHoro noss. Teopema Crokca.
PoTop BekTOpHOTrO MOJS B JIEKAPTOBBIX KOOPJHMHATAaX, €r0 MHBAPUAHTHOE ONpeeNeHHe U (HU3U-
YECKHUM CMBICII.
9. Ilpu3HaKy NOTEHIMAIBHOCTH U COJIEHOMIAIbHOCTH BEKTOPHBIX MOJIEH.
10. [Tpon3BOIBRHOE BEKTOPHOE MOJE KaK CYNEpPHO3HMIUsA MOTEHIHAIBHOTO M COJEHOUJIATBHOIO I0-
Jen.
11. Inddepennnansubie onepanun BToporo nopsiaka. Onepartop Jlamnaca. [lepas u Bropas Gpopmy-
nel ['puna.
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BekTopHBbIi aHAJIN3 B KPUBOJIHHEHHBIX KOOPAHMHATAX
12. KpuBoauHeiHbIE KOOpAUHATH B NpOCTpaHCTBE. KOOpAMHATHBIE TOBEPXHOCTH U KOOPAUHATHbHIE
JIMHHH.
13. onmycTtumsble mpeobpa3zoBaHus KOOPAWHAT U MX CBOWCTBA.
14. OcHOBHO#1 6a3uC B KPUBOJUHEHHBIX KOOPAUHATAX.
15. Koadduuuments: Jlams.
16. B3aumHbI#1 6a3uC B KpUBOJTMHEHHBIX KOOPAMHATAX.



17. PaznoxeHue BEKTOpa Mo OCHOBHOMY M B3auMHOMY 0Oa3zucy. KoBapraHTHBIC 1 KOHTpaBapHaHTHBIC
KOMITOHEHTHI BEKTOpA.

18. KpuBoiuHeliHbIe OPTOTOHAJIBHBIE KOOPMHATHI.

19. I'pagueHT B KPUBOJMHEHUHBIX OPTOrOHAIBHBIX KOOPAMHATAX.

20. /luBepreHius B KpUBOJUHEHHBIX OPTOTOHAJIBHBIX KOOPJAUHATAX.

21. PoTop B KpUBOJIMHENWHBIX OPTOTOHAJIBHBIX KOOPAUHATAX.

22. Oneparop Jlamnaca B KpUBOJIMHEHHBIX OPTOrOHAIBHBIX KOOpIMHATAX.

OpTroronajibHbie TEH30PbI

23. OpToroHajibHbII TEH30p BTOPOI'O PaHra B TPEXMEPHOM IIPOCTPAHCTBE.

24. Anrebpa TEH30pOB: CII0)KEHHE U YMHOXXEHHE TEH30POB, YMHOKEHHE TEH30pa Ha BEKTOP, pasiio-
YKEHUE TEH30pa Ha CAMMETPUYHYIO U aHTUCUMMETPUYHYIO YaCTH.

25. CUMMETpUYHBIE TEH30PbI U TEH30PHBIN AJUTUIICOUI.

26. I'naBHbIE OCH, TJIaBHbIE 3HAUEHUSI U UHBAPUAHThl CUMMETPUYHOIO TEH30DA.

27. JluagHoe U aKcualbHOE MPECTABICHUS BEUIECTBEHHOIO CUMMETPUYHOTO TEH30pa BTOPOTO paH-
ra.

28. AHTHCUMMETPHYHBII TEH30p BTOPOI'O PaHra AyalbHbIN BEKTOPY, TeH30p JIeBu-UUBUTHI.

29. ®ynaaMeHTaIbHBIA TEH30p U €r0 CBONCTBA.

30. PaccrosiHue B TpeXMEPHOM €BKIIMJOBOM ITPOCTPAHCTBE.

DJIeMeHThI TeOPUH IPYyNII
31. I'pynmna, npeobpa3oBaHusi CHMMETPUHU KPUCTAJUIOB, TOUEUHBIE KPUCTAILIOTpAa(UUECKHUE TPYIIIHI.
32. OproroHanpHas rpyIia npeodpa3oBaHUM.

3ayer MpOBOJUTCS YCTHO MO OWJIeTaM, COCTOSIIUM M3 JBYX TEOPETHUYECKUX BONPOCOB U OJI-
HOW 3a/1a4H.

PexoMennyercs cienyromue KpUTEPUN OLIEHKH 3HAHHUM.

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

- IOBEPXHOCTHOE 3HAHUE TEOPETUYECKOT0 MaTepHalIa;

- HE3HAHUE OCHOBHBIX 3aKOHOB, MOHITUNM U TEPMUHOB y4EOHOMN TUCIUIUINHBI, HEBEPHOE OIle-
pUpOBaHUE UMH;

- rpyOble CTUJIMCTUYECKHE U PEUEBbIE OIIMOKH.

OneHka «3auTeH0» CTaBUTCS CTYI€HTaM, KOTOPbIE IIPU OTBETE:

- B OCHOBHOM 3HAIOT y4eOHO-NpOrpaMMHBIA Marepual B 00béMe, He0OXOIUMOM AJisl Mpea-
cTosiiel yueObl U paboThl O podeccuu;

- B 1I€JIOM YCBOWJIM OCHOBHYIO JIUTEpPATYpYy;

- B OTBETaX Ha BONPOCHI UMEIOT HApYyLICHHs B IOCIIEAOBATEIILHOCTU M3JIOKEHHS y4eOHOTro
MaTepuaia, JEMOHCTPUPYIOT IOBEPXHOCTHBIE 3HaHUS BOIIPOCA;

- IMEIOT KpPaTKHE OTBETHI TOJIBKO B paMKax JIEKIIMOHHOI'O Kypca;

- IPUBOJAT HEYETKHE POPMYIUPOBKH (PU3NUECKUX MOHITUN U 3aKOHOB;

- IMEIOT CYIIECTBEHHBIE MOTPELTHOCTH U TPYObIe OMMUOKU B OTBETE Ha BOIPOCHI.

OneHouyHbIE CpeACTBA JJIsi UHBAJIUIOB U JIMI] C OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3]I0POBBS
BBIOMPAIOTCS C YUETOM MX MHAMBUAYAIBHBIX MCUXO(U3NIECKUX OCOOCHHOCTEH.

- NIpU HEOOXOAMMOCTH MHBAJIWJAM M JIUIAM C OTPaHMYEHHBIMH BO3MOXHOCTSIMHU 3/I0POBBS
IIPEIOCTABIIAETCS JOMOJHUTENBHOE BPEMs JUIsl IOATOTOBKHM OTBETA HA 3a4€Te;

- IpU MIPOBEJICHUU TPOLEIYpPhl OLIEHUBAHUS PE3YJIbTaTOB 00YUEHUS MHBAJIUJOB U JIUIL C OTpa-
HUYEHHBIMU BO3MOKHOCTSMHM 370POBbsI IIPEAYCMATPUBAETCS UCIOJIb30BAHNE TEXHUYECKUX CPENCTB,
HEOOXOUMBIX UM B CBSI3U C UX UHAMBHUYaIbHBIMH OCOOEHHOCTSMU;

- TIpU HEOOXOIUMOCTH JIsi OOYYAIOUIMXCS C OTPAHUYEHHBIMU BO3MOXKHOCTSMHU 37I0POBbS U
MHBAJINOB IPOIEypa OLEHUBAHUS PE3yJIbTAaTOB O0YUYEHMS MO JUCLMIIMHE MOKET MPOBOAUTHCS B
HECKOJIBKO JTaIOB.

IIponienypa oneHuBaHUS pe3yabTaTOB OOyY€HHs] MHBAIUAOB M JIMIl C OTPAaHUYEHHBIMU BO3-
MOKHOCTSIMH 37I0POBbSI 110 AUCLUUIUIMHE (MOAYIIO) MpelycMaTpUBaeT MpeocTaBiIeHne nHpopMalun



B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHUSIM UX 3[JOPOBBS U BOCIIPUATHS HH(POpMALIUU:

JUist a1 ¢ HapyIIEHUSIMH 3PEHHSL:

- B (hopme 3eKTPOHHOTO IOKYMEHTA.

JIyist L ¢ HapyIIeHUsAMHU CIIyXa:

— B IIeYaTHOM ¢opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

Jljig au11 ¢ HapyIIEHUSIMU OMIOPHO-JBUTATEILHOTO amnmnapara:

— B mieuaTHo opme,

— B popMe IIEKTPOHHOTO TIOKYMEHTA.

JlaHHBII TIepeYeHb MOXKET ObITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTHHTEHTa 00ydaro-
HIUXCS.

5. IlepeyeHb OCHOBHOM M IONOJHUTEIbHOI YUeOHOI JJUTEepaTypbl, HEOOXO0AMMOT
JJIS OCBOCHM S AUCUMILIMHBI (MOXYJIS)

5.1 OcHoBHasi JiuTepaTypa:

l. I'opnuenko A.b. OCHOBBI BEKTOPHOI'O M TEH30PHOTO aHaiu3a: ydeOHoe mocobue /
A.b. 'opnuenko, M.JIL. 3onorapes, H.I'. KpaBuenko. - KemepoBo: KemepoBckuii rocyaapcTBEeHHBIH
yauBepeuteT, 2009. - 133 c. - URL: http://biblioclub.ru/index.php?page=book&id=232488.

2. ['opnau b.A. Ten3opHas anredpa u TeH30pHBIN aHaIN3 [ DIEKTPOHHBIN pecypc]: yueo-
Hoe nocobue / b.A. I'opnau. — Dnekrpon. nan. — Cankr-IlerepOypr: Jlanp, 2015. — 160 c. — Pe-
xuM fgocryna: https://e.lanbook.com/book/56160.

5.2 JlonoJiHUTE/IbHAS JIUTEPATypas

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

2. Urnatoukuna JI.A. PykoBOJACTBO K peIICHHIO 3a7ad MO TEH30pPHOW anredpe BEKTOPHBIX
npoctpaHcTB: yuyeOHoe nocodbue / JI.A. Urnatoukuna; MuHucTepcTBO 00pa3oBaHusi U Hayku Poc-
cutickoit denepanuu, deaepanbHOe TOCYIAPCTBEHHOE OIOHKETHOE 00pa30BaTEIbHOE YUPEKIICHHE
BbICHIETO0 MpPOoecCHOHANBHOrO 00pa3oBaHUsl «MOCKOBCKHI MMeAaroruueckuii rocynapcTBEHHBIN
yHuBepcuteT». - MockBa: MIITY, 2014. - 64 c. - URL: http://biblioclub.ru/index.php?page=
book&id=274983.

3. PrixoB B.T. BekTopHbIii 1 TeH30pHBIN aHanu3 [ TekcT] : yaeOHOe 1mocoOue CTyJEeHTOB BY30B
/ B. T. PeikoB ; M-Bo o6pazoBanust u Hayku Poc. @eneparun; Kybanckuii roc. yH-T. - KpacHonap:
[Ky6I'V], 2008. - 98 c.

5.3. llepuoauveckue u3IaHus:

Bectauk 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 xxypuan. BUHUTU.

Nk -

6. Ilepeyenb pecypcoB MH(OPMALMOHHO-TEICKOMMYHUKAIMOHHON ceTn «MHTepHeT»,
HEeO0XO0AUMBIX VIS OCBOCHHSI JUCHUIJIMHBI (MOIYJISA)

1. Kypnan: CoBpemeHHast 2JIEKTPOHHKAa WWW.soel.ru

2. Kypnan «Texnuka Csi3u» — NpOU3BOACTBEHHbBIN TEXHUUECKUN KYpHaJ, OCBEIla-
€T BCE aCIeKThl TEIEKOMMYHHKAIINI U CBSI3U:

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

3. CailT “HTEepaKTUBHOM TOJJIEP)KKH MPOBECHUS JTA0OPATOPHBIX M CAMOCTOSITEIIBHBIX
pabot no aucuurumHe: http://www.adcomlogod.narod.ru
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http://ntb.tti.sfedu.ru/(caiitT HayuHO-TexHUYecKoH OnbmuoTeku TTU FODY);
http://elibrary.ru/ (caiiT Hay4HOI IEKTPOHHOIN OMOINOTEKN ),
http://www.exponenta.ru/ (0Opa3oBaTeIbHbII MAaTEMAaTUUECKHUI CAlT);

7. http://www.i-exam.ru/ (caiit HayuHo-uccrenoBarenbcKoro HHCTUTYTa MOHUTOPHHTA Ka-
yecTBa oOpasoBanus, T. Momkap-Ona).

AN

7. Metoanyeckue YKa3aHUs s 00y4alOUIUXCHA M0 OCBOEHHUIO TUCHHILUIMHBI (MO1YJIA)

Ha camocTostensHyr0 paboTy CTyIEHTOB OTBOIUTCS 37% BpeMeHH OT OOIIeH TPYyJ0EeMKO-
CTH AUCHUIUTMHBL. [IpoBepka 3HaHUI CTy/IEHTa OCHOBaHA Ha KOHTPOJIBHBIX BOIPOCAX U JIOMOJIHH-
TCJIIBHBIX BOHpOC&X, KaCaroumimuxcs COOTBGTCTBYIOH_[I/IX pa3;[eﬂ0B JOUCIHHUIIJIINHBI:

- BBINIOJIHCHHE JIOMAITHUX 3aJaHUH 0 MPAKTUYECKUM 3aHITHSIM;

- YCBOEHHE, JIONOJIHEHWE M BHUKAaHME B pa3OupaeMble pa3fesibl JUCLUIUIMHBI [IPU IO-
MOIIIM 3HAHUH, TTOJIY9aeMbIX TTOCPEICTBAM U3yUCHUsI PEKOMEHIYEMOU JTUTEPATYPHI.

- KOHCYIbTalliW, OPTaHW30BaHHBIC JI1 PAa3bsICHEHUS MPOOJIEMHBIX MOMEHTOB IpH ca-
MOCTOATCIIBHOM I/I3yT-IeHI/II/I TCX NI UHBIX ACIICKTOB paSHGHOB YCBaHBaCMOﬁ HHq)OpMaHHH B OIHUC-
LMIIIMHE.

8. Ilepeyenb MHGPOPMALMOHHBIX TEXHOJIOTHIi, MCNOJb3yeMbIX NPH OCYLIECTBJE-
HHMH 00pa30BaTeIbHOIO Mpolecca Mo JMCHUILIHHE (MOAYJII0).

8.1 llepeyenb MHPOPMAITUOHHBIX TEXHOJIOTHIA.

He npeagycmorpeno.

8.2 Ilepeyenb He0OX0AMMOI0 IPOrPAMMHOIO O0ecrieYeHusl.
CpeactBa MynbTUMEIUITHON 00yUaroiel 1abopaTopuu:

— KOMITBIOTEPHBIN KJIACC;

— TeXHUUYECKOe o0ecreyeHHe: IepCOHANIbHbBIE KOMIIBIOTEPHI.

8.3 Ilepevyenb MHGPOPMANMOHHBIX CIPABOYHBIX CHCTEM:
He npexgycmorpeHo.

9. MarepuajJbHO-TeXHHYeCKasi 0a3a, HeoOXoauMasi JJsi OCylIeCTBJIeHHsI 00pa3oBa-
TeJLHOT0 NMPolecca Mo AUCHUILINHE (MOIYJII0)

MaTtepuaibHO-TeXHUYECKOE 00ecredeHNe TUCIIUIIITNHBI
No Bun pabor
Y OCHAILEHHOCTh
1. Jlekimonnele 3aHsA- | Aygutopus 211 C, ocHamieHHas NEPEHOCHBIM IMPOEKTOPOM H
TUS MarHUTHO-MAapKEPHON JOCKOM.
2. CemuHapckue 3aHs- | Ayaurtopun 144 C ocHalleHbl MarHUTHO-MapKEepHBIMH JIOCKa-
THUS MHU.
3. | CamocrosTenbHas Aynutopusa 144 C ocHalleHHass KOMIOBIOTEPHOM TEXHUKOU C
paboTta BO3MO>KHOCTBIO MTOAKJIIOUEHUS K ceTu «/HTepHeT», mporpaMMoit
HKPaHHOTO YBEJIWYEHHUs] U OOECIEYeHHBIH JOCTYIIOM B 3JEK-
TPOHHYIO MH(OPMAIIMOHHO-00pa30BaTEeIbHYIO Cpely YHUBEPCHU-
TEeTa.
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