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1 Henu u 3axa4u U3yYEeHUS JUCHHILIMHbBI

1.1 eap AMCHUIIHHBI

VYuebHas qucuuIIMHa «BeKTOpHBIN M TEH30PHBIN aHAIN3» CTaBUT CBOEH 1ebt0 (hOpMUpOBa-
HUE MPECTABICHUN U HaBBHIKOB PabOThI C MaTEeMAaTUYECKMMU O0BbEKTaMU BEKTOPHOTO M TEH30PHOTO
XapakTepa, KOTOPBIE COCTABJISIIOT OCHOBY MHBAPMAHTHOIO MAaTEMAaTUYECKOrO aImapara, IIHPOKO HC-
NOJIb3yEeMOT0 KakK B OOIIel Tak M B TeopeTudeckoi (usuke: TeopeTnueckoil MexaHuke, DIeKTPOIH-
Hamuke, Teopun ynpyroctu, Mexanuke CIUIOIIHBIX cpel, CnenuaibHOl TEOPUH OTHOCUTEIIBHOCTH,
OO011eil Teopur OTHOCUTENBHOCTH, Teopun BOJH U psiaa Apyrux ¢puzndeckux teopuil. ba3osenii xa-
pakTep ammapaTa BEKTOPHOI'O M TEH30PHOIO aHallu3a OOYCIIOBJIEH €CTECTBEHHOW Kiaccupukanuen
¢du3nUecKux BEIMYUH (CKaJIsp, BEKTOP, TEH30p), KOTOpask IaeTcs B paMKax 3TOro ammapara BHE 3a-
BUCHUMOCTH OT UX (PU3HYECKOT0 COAEPIKAHUS.

1.2 3agaun AMCHUIVIMHBI — W3YyYE€HHE OCHOBHBIX MOHSATHH BEKTOPHOTO M TEH30PHOTO
aHaJM3a ¥ OBJIAJICHHE NIPAKTUYCCKUMH HaBBIKAMH paOOThI C MATEMAaTHYECKHUM aIiapaToM BEKTOPHO-
r0 ¥ TEH30PHOT'O aHaJIU3a.

1.3 MecTto 1ucuMnjinHbl (MOAyJis1) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl

YueOHast nucuuIUinHa «BeKTOPHBI U TeH30PHBI aHAIM3)» BXOJUT B 0A30BYIO YACTh LIMKIIA
o01enpoecCHOHAIBHBIX AUCIHUIUIMH 0a30BOr0 Y4EOHOro IJIaHa MO0 HAIPABJICHHUIO MOATOTOBKU 0a-
kanaBpuara 03.03.03 Pagunodusuka.

Jis ycrienHoro OCBOSHUS! TUCIMITIIMHBI CTYIEHT TOJDKEH BIIAJIeTh 00s3aTeIbHBIM MUHUMYMOM
COJIep’KaHUsl OCHOBHBIX OOpa30BATENbHBIX MPOTPaMM IO MaTeMaTHKe (aHAIUTHUYEecKash reoOMeTpus,
JTMHEeWHas anredpa, BKIIIOYasi MAaTeMAaTHIECKUN aHAJIHN3).

1.4 TlepeuyeHb MIAHMPYEMBIX Pe3y/IbTATOB 00y4YeHHUSs MO IMCUMILIMHE (MOIYJII0), COOTHe-
CEHHBIX C MVIAHMPYEMBIMH Pe3yJbTATAMH OCBOEHHUSI 00Pa30BaTeJIbHON NMPOrpaMMbl
IIponecc msydennss mucuMIUIMHEBI HampasjieH Ha (OPMUPOBAHUE DIIEMEHTOB CIEMYIOIIEH
koMrieteHu B cootBeTcTBUU ¢ ®I'OC BO u OOII no nanHOMY HampaBlIEHHUIO MTOATOTOBKHU (CIIELIH-
AITBHOCTH):

Ne Wunexc | Conepxanue koM- | B pesynbraTte nzydeHus yueOHON JUCHUIUIMHBI 00yYa-
g, | KOMme- | meTeHImH (unm eé FOLLUECS TOJIKHBI
' TEHINH 4acTu) 3HATh yMeTh BJajleTh
1. OIIK-1 CHOCOOHOCTBIO K | OCHOBBI ~ BEKTOp- | MCHOJIb30BATh IIPAKTUYECKH-
OBJIaJeHHUI0 0a30- | HOTO W TEH30p- | MATEMAaTHUECKU | MU HaBbIKAMHU
BBIMH 3HaHUSMU B | HOTO aHajM3a | anmapaT BEKTOp- | UCHOJIb30Ba-
obmactu  Marema- | (ompeaeneHus HOT'O M TEH30PHO- | HUSI ~ BEKTOp-

TUKU U CCTCCTBCH-
HBIX HayK, UX HC-
TMIOJTh30BaHHIO B
npoeccroHab-

HOM JIeITeTbHOCTH

CKaJIsipa, BEKTOpa
U TeH3opa; aud-
bepeHaTbHbIC
oTiepanuy TepBo-
ro nopsaka (rpa-
JMEHT,  JIUBEp-
TeHIIUs, POTOp), a
Tak ke audde-
pEHLUATIbHbIE
orepanuy BTOPO-
ro Topsaka st
CKaJISIPHOTO u
BEKTOPHOIO  TO-
neu

ro aHamusza Juisi
OCBOCHHS Teope-
THUYECKUX OCHOB 1
MIPAKTUYECKOTO
UCIIOJIb30BaHUs B
COBpeMeHHOU ¢u-
3UKE

HOTO U TEH-
30pHOTO  aHa-
au3a Uil pe-
meHus  (puzu-
YEeCKHUX 3aJa4




2 CTpyKTYpa H coep:KaHue TUCHUINIHHBI
2.1

Pacnpenesienue Tpy10€MKOCTH IMCIUIIMHBI IO BUAAM padoT

O61mmast Tpy10EMKOCTh TUCIHUILIHHBI cocTaBiseT 4 3au.ef. (144 gaca), ux pacrnpeaeaeHue 1mo

BU/1aM paloT MPEJICTaBICHO B Ta0JIUIIE.

Bun yuebHo# paboThl Bcero Cemectpbl
4acoB (gacel)
3

KonrakTHasi padoTa, B TOM 4ncJie: 12,2 12,2

AyIUTOpHBIE 3aHATHS (BCero): 64 64

3aHATHUs JTEKIMOHHOTO THIIA 32 32 -

JlaboparopHble 3aHATUSA - - -

3aHATUS CEMUHAPCKOTO THITA (CEMUHAPBI, IPAKTHYCCKUE 39 30 -

3aHSATHS)

HWnasi koHTaKTHas1 padora: 8,2 8,2

Kontpomns camoctositennbHoi padotst (KCP) 8 8

[Tpomexyrounas arrectrauus (MKP) 0,2 0,2

CamocrosiTesibHas padoTa, B TOM 4HcjIe: 71,8 71,8

[TpopaboTka y4eOHOTO (TEOPETHIECKOr0) MaTepHuaa 40 40 -

BrimonHeHne HHIUBUAYaTbHBIX 3a1aHUN (TOATOTOBKA CO-

N 2 31,8 31,8 -

OOLIEHU, TPe3eHTaLN)

O01mas Tpy10eMKOCTb yac. 144 144 -
B TOM YHCJIe KOHTAKTHAsA 72.2 722
padora
3a4. el. 4 4

2.2 CTpyKTYypa AMCHHUIIJIMHBI:

Pacnipenenenue BugoB yueOHOM pabOThI M X TPYJIOEMKOCTH IO pa3zesiaM JIUCHUIIINHBI.

Paznesnbl (TeMbl) AMCHUILIMHBL, H3y4yaeMble B 3 cemecTpe (ounas ¢hopma)

KonmnuaectBo yacoB
. AynuTtopHast BreayauropHas
Ne HaumenoBanue pazienos (Tem) Beero paBora pa6oTa
JI I13 J3 CPC
1 2 3 4 5 6 7
1. |BekTopHBII aHATN3 B ICKAPTOBBIX 40 10 10 i 20
KOOpIMHATAaX
2. |BekTopHBIi aHAN3 B KPUBOJIHHEH- 30 10 10 i 10
HBIX KOOpAWHATAX
3. |OpToroHajibHbIe TEH30PbI 36 8 8 - 20
4. |DneMeHTHl TEOPUH TPYTII 29,8 4 4 - 21,8
Hmozo no oucyunaune: 32 32 - 71,8
2.3ConeprkaHue pa3aeoB AUCHUILTHHBI:
2.3.1 3aHATHS JJeKIMOHHOTO THIIA
No HaumenoBanue Conepante pasziera dopma TeKyIIero
pazzena KOHTPOJIS
1 2 4
1. Cxkansproe none. [IpousBoaHas mo Hampasie-| OTBEThl Ha KOH-

BektopHblii aHanu3 B
JIEKapTOBBIX KOOPIUHA-
Tax

Huto. ['paguent ckamsproro noss. Juddepen-
LAAIIBHO-BEKTOPHBIM  oneparop I'amMuiabTOHA
(omeparop “wabna’). Bexropuoe mnone. [Toren-

TPOJIbHBIE BOIIPO-
CBI U 3a/IaHMUS.




LuanbHOE BEKTOpHOE mnouie. [IoTok BEeKTOpHOTO
nojus. Teopema ["aycca - Octporpaackoro. [u-
BEpIreHIMsI BEKTOPHOTO M0JIsl, €€ MHBAPUAHTHOE
onpezeneHue u ¢uzndeckuit cmpici. ConeHou-
JAIbHOE BEKTOpHOE mone. Llupkymsanus Bek-
topHoro moiisi. Teopema Crtokca. Porop Bek-
TOPHOTO I10JIs, Er0 HHBAPUAHTHOE OIpPEEIICHUE
u pusmueckuii cmpici. [Ipu3Haku nmoTeHIMANb-
HOCTH U COJICHOMJAJILHOCTH BEKTOPHBIX HOJIEH.
[Ipou3BosbHOE BEKTOPHOE I0JIE KaK CYIEepro-
3UIUSl TOTEHIMAIIBHOTO W BEKTOPHOTO MOJIEH.
Juddepenunanpapie omepanuu BTOPOTO IO-
psanka. Omnepartop Jlamumaca. IlepBas u BTOpas
dopmynbl ['puna. Hcnonbs3oBanue ammapata
BEKTOPHOI'O aHaju3a Ha IMpUMEpE YypaBHEHUI
MakcBemna Ans  3JIE€KTPOMAarHUTHOTO — TIOJI,
ypaBHenul Jlammaca u Ilyaccona st anektpo-
CTaTMYECKOTO IOTEHIMANa, YPaBHEHUS TEIUIO-
MIPOBOJIHOCTH B IPOCTPAHCTBE U YPABHEHHS HE-
Pa3pBIBHOCTH.

BekropHslii aHanu3 B
KPHUBOJIMHENHBIX KOOP-
JUHATaxX

KpuBosmHeliHbIE KOOPAUHATEI B IPOCTPAHCTBE.
KoopaunaTHble TOBEPXHOCTU U KOOPAUHATHBIE
auHuM. JlomycTuMble peoOpa3oBaHMsl KOOPIU-
HaT U UX cBoiicTBa. OCHOBHOI 0a3zuc B KPHBO-
TUHEWHbIX KoopauHatax. Koaddunments: Jla-
Me. B3aumHblil 0azuc B KpUBOJIMHEHHBIX KOOP-
nuHartax. PasnokeHne BeKTopa 1o OCHOBHOMY U
B3aUMHOMY Oa3ucy. KoBapuaHTHBIE U KOH-
TpaBapUaHTHbIE KOMIIOHEHTHI BekTopa. Kpuso-
JUHENHBIE OpPTOrOHAJIbHBIE KOOpAMHAThL. Oc-
HOBHBIE Au(depeHnnanbHble onepanuu (rpa-
JUEHT, NUBEPreHLNs, poTop, onepartop Jlaruia-
ca) B KPUBOJIMHEHHBIX OPTOTOHAJIBHBIX KOOp-
JIMHATaX.

OTBETHI HA KOH-
TPOJIbHBIE BOIIPO-
CBI

OpToroHanbHbIE TEH30-
pbI

OpTOroHasIbHBIA TEH30p BTOPOTO paHra B
TPEXMEPHOM TPOCTpPAaHCTBE. Anredpa TeH30-
POB: CJIOKE€HHE U YMHOXKEHHE TEH30pOB, YMHO-
JKEHUE TEH30pa Ha BEKTOP, Pa3JIOKECHUE TEH30-
pa Ha CHUMMETPUYHYK) M AHTUCHUMMETPUUYHYIO
yacTh. CHMMETpHUUHBIE TEH30Pbl U TEH30PHBII
JJUIANICOU. ' TaBHBIE OCH W IJIABHBIE 3HAUYECHMS
CUMMETPUYHOI0 TeH30pa. MHBapuaHTBl TEH30-
pa. JluanHoe M akCHaJbHOE MPEACTaBICHUS Be-
LIECTBEHHOI'O0 CHUMMETPHUYHOIO TE€H30pa BTOPO-
ro paHra. AHTUCUMMETPUYHBINA TEH30p BTOPOTO
paHra nayanbHbIi Bekropy. Tensop Jlesu-
UeBuThl. MeTpuyeckuii TEH30p U €ro CBOMCTBA;
paccTosiHue B TPEXMEPHOM €BKIIHIOBOM IIPO-
cTpaHcTBe. VMcnonb30oBaHue TEH30pOB B TEOpe-
THYECKOM (pu3MKe: TEH30phl B KIACCHYECKOMN
MEXaHUKe; TEeH30p JepopManuil U TEH30p
HalpsDKEHU B TEOPUHM YIPYTOCTH; TEH3O0PBI

OTBeTHI HA KOH-
TPOJIbHBIE BONPO-
CBI




B 3JICKTPOAWHAMMKCE.

JUDJIEKTPUYECKOM M MarHUTHOM IPOHULAEMO-
CTEH Cpelbl; TEH30P 3JIEKTPOMATHUTHOIO OIS

DJIEeMEHTBI TEOPUU
TPy

HaJIbHAsS TPyIIa Npeodpa3oBaHUM.

DneMeHThl abcTpakTHOUW Teopum rpymi. [lpe-
o0pa3oBaHMsl CUMMETPHH KPUCTAJLIOB; TOYCY-
Hble KpucTaorpaguieckue rpynmsl. Oproro-

OTBeTHI HA KOH-
TPOJIbHBIE BOIIPO-
CBI ¥ 3aaHUS

2.3.2 3aHATHS CEMHUHAPCKOT0 THIIA
BapuaHTbl mpakTHyecKMX 3amaHuii OepyTrcs u3 ydeOHuka: PrikoB B.T. BekTtop- HbIi
¥ TeH30pHbIN aHamm3 [Tekcr] : yueOHOoe mocobue ctynenToB By30B / B. T. PeikoB ; M-Bo 00pa- 30BaHus
u Hayku Poc. ®enepanuu ; Kybanckuii roc. yH-T. - KpacHonap : [Kyo6I'Y], 2008. - 98 c.

Ne HaumenoBanue TemaTuka NpakTUUECKUX 3aHITUN ®dopma TeKyIiero
h pasznena (ceMHHApOB) KOHTPOJIS
1 2 3 4
1/BekTopHbIil aHaU3 B Pewenue 3amau mo temam: ckanspHble U |KoHTponmpHas  pa-
JIEKapTOBbIX KOOPJIMHA- |BEKTOPHBIE I0JIS; TPAAUEHT, TUBEpPreHuus, |06ora
Tax poTop, omepatop Jlamnaca B JI€KapTOBBIX
KOOpJMHAaTaXx.

2.  |BekTopHbIil aHAIH3 B Pewenne 3amau nmo temam: ckanspHble W |OTBEThI HA KOH-
KPUBOJIMHENHBIX KOOP-  [BEKTOPHBIE IOJIS; IPAJUEHT, JUBEPIreHIUs, |TPOJIbHbIE BOIPOCHI
JUHaATax poTop, oneparop Jlamnaca B KpUBOJIMHEW- |U 3aJlaHUA

HBIX OPTOTOHAJIBHBIX KOOpPAMHATAX.
3. |OproronanbHble TeH30- |Perenue 3amga4 mo Temam: anredpa TeH30- |OTBETHI HA KOH-
pbl pOB (CIOXKEHHE, YMHOXEHHE TEH30pa Ha |TPOJIbHBIE BOIIPOCHI

BEKTOp, pa3joKEHHE TEH30pa Ha CUMMET- | 33JaHUS
PUYHYI0O M AHTUCUMMETPUYHYIO YacTH);

MPUBEACHUE CUMMETPUYHOTO  TEH30pa

BTOPOTO pPaHra K JMaroHaibHOH (opme;

COOCTBEHHBIE BEKTOpPbl M COOCTBEHHBIE

3HAUEHUSI CHMMETPUYHOTO BEIIECTBEHHOTO

TE€H30pa BTOPOTO paHra; METPUYECKUN

TEH30p; TeH30p JIeBu-UeBHTHI.

4. DJIEeMEHTHI TEOPUU Pemienne 3amad mo temam: matpuyHoe M |OTBETHI Ha KOH-

TpyTI MHBAapUAHTHOE TMPEACTABIEHUS TEH30POB |TPOJIBHBIE BOIPOCHI

BTOPOT'0 paHra, ONpeJeIsIFOIINX OBOPOTHI | 33JaHUS
BOKpYTI 3a/laHHOIl OCH, OTpaXK€HUE B 3a-
JAaHHOW TJIOCKOCTH M MPOEKTUPOBAHHE Ha
3aJlaHHOE HalpaBJICHUE.

2.3.3 JlabopaTopHbIe 3aHATHS

[To nucuumnivne « BeKTOPHBIH M TEH30pPHBIH aHAJIN3) JTa00PATOPHBIE 3aHATHS HE TUIAHUPY-

FOTCSI.

2.3.4 IllpumepHasi TeMAaTHKA KYPCOBbIX padoT (IPOeKTOB)

CornacHo yueOHOMY TUTaHY KYPCOBBIE paOOTHI (MPOEKTHI) MO JAaHHOW AUCIMIUIMHE HE TIPEy-

CMOTPEHBI.

2.4 TlepeyeHb y4eOHO-METOAHYECKOro o0ecrmevyeHUs 1JIsl CAMOCTOSITEIbHOI PadoThI
00y4arouUXCcH M0 JUCUMUILIMHE (MOTYJII0)




[Tepeuensb yueOHO-METOANYECKOTO 00ECTICUCHUS TUCITUTUIUHEI 1O BhI-
HaunmenoBanue N
Ne pasyena MOJITHEHUIO CaMOCTOSATEIILHON PabOThI

1 2 3

1. 1. lN'opnuenko A.b OCHOBBI BEKTOPHOTO M TE€H30PHOI'O aHa-
nu3a:  yueOHoe mocobue [/ A.b. Topamenko, M.JIL. 3onorapes,
H.T". KpaBuenko. - KemepoBo: KemepoBCKHil roCy1apCTBEHHbBI YHUBEP-
CHUTET, 2009. - 133 c. - URL:
http://biblioclub.ru/index.php?page=book&id=232488

2. I'opnau B.A. Tenzopnas anreOpa M TEH30PHBIA aHATU3
Pasnennr 1 — 4. |[Dnexrponnsiit pecypc]: yuebHoe mocobue / B.A. T'opmau. — CaHkT-
[erepbypr: Jlamp, 2015. — 160 c. — Pexum pocryna:
https://e.lanbook.com/book/56160.

3. PeixoB B.T. BekropHsiii 1 TeH30pHBIH aHanu3 [Tekcr] : yueb-
Hoe rocobue cTyieHToB By30B / B. T. PrikoB ; M-Bo 00pa3oBaHusI 1 HAYKH
Poc. ®enepanun; Kybanckuii roc. yH-T. - KpacHonap: [KyoI'V], 2008. -
98 c.

3. O6pa3oBaTebHbIE TEXHOJIOTHH

Jns mpoBeAeHUs MEHBIIEH YacTH JIEKIMOHHBIX 3aHATUM HCIIOJIB3YKOTCS MYJIbTUMEIUNHbBIE
CpeicTBa BOCHPOU3BEACHUS aKTUBHOTO COJAEPKUMOIO, MO3BOJSIOIIETO CIYIIATENI0 BOCHPUHUMATh
0COOEHHOCTH M3y4yaeMou mpodeccuu, 3a4acTyi0 Urparolye Pelaroilyo pojib B MOHUMAaHUU U BOC-
NPUATUH, a Takke (OpMUPOBAHUHU MPOPECCHOHAIBHBIX KOMIICTCHIMN. bonblnas 4acTh JEKIHUA U
MPAKTUYECKUE 3AHATUSA MPOBOJATCS C UCIOIB30BAHUEM IOCKHU U CIIPABOYHBIX MATEPUAIIOB.

ITo mucuunimHe NpoBOAATCS IBYXYACOBBIE JIEKIMOHHO-TIpaKTUUYeCKue 3aHATus. [Ipu 3ToM B
KaXJOM MOJYJI€ TMPOBOAATCS MPAKTUYECKUE 3aHATHS, MOCBAIICHHBIE PEIICHUIO TUMOBBIX 3a7ad. B
Mpolecce MPAKTUYECKUX 3aHITHI MPOBOJAUTCS 00CYkIeHNE U pa30op pelieHui MPUKIaIHbIX 3a/1a4.

Takoit MHHOBAIIMOHHBIN MTOAXO0]] TO3BOJIWI BHEJPUTH B MPOIIECC MPETOIaBaHus yueOHOM JTuC-
UTUTMHBI «BEKTOPHBIN ¥ TEH30pHBINM aHATN3» HOBBIE CPENICTBA, (DOPMBI U aKTHBHBIE IPOTPECCHUBHEIE
MeToabl 00yueHus. Vcmonb3yembple TEXHOJIOTMH CIOCOOCTBYIOT pEau3alli CTYJEHTaMH CBOETO
JUYHOCTHOTO, MO3HABATENILHOTO M TBOPYECKOTO MOTEHIIMANa U BBIMOJIHEHUIO YYeOHBIX U yueOHO-
MCCJIEI0BATENbCKUX PA0OT IO JIMYHBIM TPACKTOPUSIM.

4. OueHoYHbIe CPeACTBA ISl TEKYIEero KOHTPOJIsl yCleBaeMoCTH U MPOMEKYTOYHOI aT-
TeCTAIUHU

Texkymuii KOHTPOJIb:

— MPOBEpKa IOMAIIHUX 3aJaHUI 0 CEMHUHAPCKUM 3aHATHSM;

— KOHTPOJIbHBIE BOIIPOCHI 0 pa3fesiaM yueOHON MpOorpaMMBl;

— pedepar;

— Ipe3eHTalus o TemMe pedepara;

— BHYTPHCEMECTPOBAS aTTECTALIMSI.

HTOroBbIii KOHTPOJIb:

—3a4er.

4.1 ®oHJ OLEHOYHBIX CPEJCTB /1JIsl MPOBEAeHUs TeKYIIIel aTTecTalun
Texymmii KOHTPOJIb YCBOCHHUSI MaTepHalia JOMAIIHUX MPAKTHUYECKUX 3aJaHU TPOBOIUTCS
npernojiaBareneM ycTHo B (hopme Oecenpl. OrieHKa — 1o 5-Tu 6ayuIbHOM cucTeMe.

4.1.1 Tembl pedepaToB:

1. Cucrembl KpUBOJIMHENHBIX KOOPAUHAT.

2. ToponnanbHas cuctemMa KoopauHat. Jlaracuan cKansgpHON (QyHKIHH.

3. TpéxmepHble mapaboanyeckre KOOpAUHATHI. Jlarmacuan cKaasipHOl yHKIINH.


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

4. DnnuncouaanbHble KOOpAWHATHL. Jlanmacuan cKaasipHOM (QyHKIUH.
5. [lapabononianbHble KOOpAUHATHL. Jlamiacuad CKaJIspHON (QyHKIMH.
6. bunmnuHaprueckue KoopauHaThl. Jlanmacuan cKaasipHON (QYHKITUH.
7. bunosnsipHele KOOpAUHATHL. Jlamuiacuan ckajspHON (QyHKIMH.

8. Ilapabonnyeckue KOOpAUHATHL. JlatuiacuaH cKaJspHON (yHKIMH.

9. Konnueckue koopauHatsl. Jlaracuan cKainsipHOU (pYHKITUH.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.

KoopannaTs! anmunTuyeckoro nuianHapa. Jlanmacuan ckansapHoi GpyHKuuu.
Koopaunatsl mapabonmueckoro muinHapa. Jlarmmacuan ckaiasipHOn (GyHKIUH.
TopounanbHas cucremMa KoopaAuHaT. I'paiueHT cCKasspHON (QPyHKIMH.
TpéxmepHbie napabonnyeckue KOOpAUHATHL. ['paueHT cKalspHOi (QyHKLIUH.
DnnuncouaaIbHble KOOPAUHATHL. [ pasineHT cKanapHoi QpyHKIMH.
[TapabononnanbHble KOOpAUHATHIL. ['paiueHT cKansapHON QyHKIMN.
bunmnmaapudeckne KoopaAuHATHL. [ pagMeHT CKaIsIpHON (QYHKITUH.
bunonspuble koopauHathl. I'paueHT ckansapHoi GpyHKIMN.
[Tapabonmmueckue KoopauHaThL. [ paiueHT CKaIIpHON QYHKIHH.
Konnueckue koopanHaThl. ['paiueHT CKaasipHON (QYHKIMH.

KoopaunaTs! aimunTrdeckoro nuianHapa. Jlammacuan ckanspHoi GpyHKIum.
Koopaunatsl napabonanueckoro muinHapa. Jlamnacuan ckaiasipHOH (GyHKIHUH.
I'pyna nepectaHoBOK.

I'pynnia Marse.

ITpeoGpazoBaHus MPOCTPAHCTBA.

ToueyHsble rpyIIbl CAMMETPUU.

IIpuBoMMBIE M HEIPUBOAKUMBIE ITPEICTABICHUS

YMHOXEHUE Olepanuii CAMMETPUHN

I'enepaTopsl TOYEUHBIX IPYIIIL

4.2 ®oHJ OLIEHOYHBIX CPEICTB /1JIsl IPOBe/IeHUsI MPOMEKYTOYHOI aTTecTalluU
4.2.1 Tlpumepbl BONPOCOB /1Jisl MOATOTOBKH K 3a4eTy

.

BexTopHBIH aHAJIN3 B 1€KAPTOBBIX KOOPAMHATAX

CkanapHoe nosie. [ToBepxHOCTH ypOBHSL.
ITpon3BoaHas O HANIPABIEHUIO, TPAAUEHT CKAJISPHOIO MOJIS B AEKapTOBBIX KOOPAUHATAX U CBA3b

MCKIAY HUMMU.

o 0w

. duddepennmanbHo-BeKTOpHBI oneparop ["amunbToHa (oneparop “Habna”).

Bexroproe none. [loTeHnnansHOe BEKTOPHOE TIOJIE.

ITotok BekTopHOTro noisi. Teopema I'aycca - Octporpaackoro.

. JluBepreHnys BEKTOPHOTO TOJSI B IEKAPTOBBIX KOOPAWHATAX, €€ HHBAPHAHTHOE OIIPEICIICHUE U

¢uzuueckuit cmpici. CoJaeHONIaTbHOE BEKTOPHOE TOJIE.

oo ~

. Hupkymnsaus BektopHoro nois. Teopema Ctokca.
PoTop BekTOpHOTO MOJIS B IEKApPTOBBIX KOOPAMHATAX, €M0 HHBApUAHTHOE ONpeeieHue u pusu-

YEeCKUU CMBICII.
9. Tlpu3HaKHU MOTEHIIMATHFHOCTH M COJICHOUIATbHOCTH BEKTOPHBIX MOJICH.
10. [Tpou3BOJIEHOE BEKTOPHOE TOJIE KaK CYINEPIIO3HIIHS MOTEHITHAIBHOTO U COJICHOMIAIBLHOTO TI0-

JIEN.

11. Iuddepennmansabie oneparuu Broporo nopsiaka. Oneparop Jlammaca. [lepsast u BTopast popmy-
nel ['puna.

BekTopHbIii aHAJIN3 B KPUBOJMHEHHBIX KOOPAHMHATAX

12. KpuBonuHelHbIe KOOPIUHATHI B TpocTpaHcTBe. KoopauHaTHRIE TOBEPXHOCTH M KOOPAWHATHbIC

JIMHUH.

13. Jlomyctumsble mpeoOpa3oBaHusi KOOPAUHAT U UX CBOMCTBA.
14. OcnoBHOI 6a3KC B KPUBOJUHEHHBIX KOOpIUHATAX.

15. Koapdumumentst Jlamo.

16. B3aumubIil 6a3uc B KpUBOJWHEHWHBIX KOOPIUHATAX.



17. PaznoxeHue BEKTOpa 10 OCHOBHOMY M B3auMHOMY 0a3ucy. KoBapuaHTHbIe M1 KOHTpaBapHaHTHBIE
KOMIIOHEHTBI BEKTOpA.

18. KpuBosnHeiiHbIC OPTOTOHATIBHBIE KOOPAMUHATHL

19. I'pasiueHT B KpUBOJIMHEHHBIX OPTOrOHAJIBHBIX KOOPHHATAX.

20. luBepreHuys B KPUBOJIMHEHHBIX OPTOrOHAIBHBIX KOOPIHHATAX.

21. PoTop B KpUBOJIMHEHHBIX OPTOTOHAIBHBIX KOOPAMHATAX.

22. Onepatop Jlannaca B KpUBOJIMHEHHBIX OPTOrOHAJIBHBIX KOOPIMHATAX.

OpTorosHanabHbie TEH30PbI

23. OpTOroHaIbHBIN TEH30p BTOPOTO PaHra B TPEXMEPHOM IPOCTPAHCTBE.

24. Anrebpa TEH30pOB: CI0XKEHHE U YMHOKEHHE TEH30POB, YMHOXKEHHE TEH30pa Ha BEKTOP, Pa3iIo-
KEHHME TEeH30pa Ha CHMMETPUYHYIO U aHTUCUMMETPUYHYIO YaCTH.

25. CUMMeTpUYHbIE TEH30PBI U TEH30PHBIH AIITHIICOUI.

26. 'maBHBIE OCH, TJIaBHbIE 3HAYEHUSI U HHBAPUAHTBl CUMMETPUYHOIO TEH30pa.

27. luagHoe M akcuanbHOE MPEICTABICHHS BEIIECTBEHHOIO CUMMETPUYHOT0 TEH30pa BTOPOI'0 paH-
ra.

28. AHTHCHUMMETPUYHBIN TEH30p BTOPOTO PaHIa AyallbHbIA BEKTOPY, TeH30p JIeBu-UuBUTHI.

29. OyHaaMeHTATBHBIA TEH30P M €r0 CBOWCTBA.

30. PaccTosiHuE B TpEXMEPHOM E€BKJIUA0BOM IIPOCTPAHCTBE.

DJieMeHThbI TEOPHH TPy
31. I'pynma, npeodpa3oBaHusi CHMMETPUHU KPUCTAIUIOB, TOYCUHBIC KPUCTAIUIOTPAPHUUECKUE TPYIIITHI.
32. OproroHaiibHas TpyIia NpeoOpa3oBaHHiA.

3a4yeT MpOBOJUTCS YCTHO MO OMJIETaM, COCTOSIIMM U3 JIBYX TEOPETHYECKUX BOIPOCOB U OJ-
HOM 3aJa4H.

PexomMenayercs crneayromme KpUTEpUH OLICHKU 3HAHUH.

OneHka «He 3a4TEHO» BBICTABIISIETCS B TOM CIIy4ae, €CJIU CTYJEHT JEMOHCTPUPYET:

- IOBEPXHOCTHOE 3HAHUE TEOPETHUUECKOT0 MaTepuaa;

- HE3HaHHWE OCHOBHBIX 3aKOHOB, MOHATUN U TEPMHHOB y4eOHOH AMCLUUIUIMHBI, HEBEPHOE Olle-
pUpOBaHUE UMH;

- rpyOble CTUIIMCTUYECKHE U PeUeBbIE OLINOKH.

OneHka «3a4TeHO0» CTaBUTCS CTYJEHTaM, KOTOpbIE IIPU OTBETE:

- B OCHOBHOM 3HAIOT Yy4eOHO-IIPOTpaMMHBIA MaTepuan B 00bEMe, HEOOXOJUMOM Ui Mpej-
cTodiel yueObl 1 paboThl IO Mpodeccuu;

- B II€JIOM YCBOWJIM OCHOBHYIO JINTEPATYPY;

- B OTBETaxX HAa BONPOCHI MUMEIOT HApYyIIEHHS B MOCJIEI0BATEIILHOCTH H3JIOKEHUS yueOHOro
MaTepuaia, JEMOHCTPUPYIOT IOBEPXHOCTHBIE 3HaHUS BOIIPOCA;

- IMEIOT KPaTKUE OTBETHI TOJBKO B paMKax JIEKIIMOHHOT'O Kypca;

- IPUBOJIAT HeueTKre GopMyIUPOBKU (PU3NUECKUX MOHITUN U 3aKOHOB;

- IMEIOT CYIIECTBEHHbIE IOTPELTHOCTH U IpyOble OIIMOKM B OTBETE HAa BOIPOCHI.

OneHouHble CpeACTBa Ul MHBAIMJOB U JIMI[ C OTPAaHUYEHHBIMU BO3MOXHOCTSIMHU 370POBbs
BBIOMPAIOTCS C YYETOM MX MHIAUBUAYATbHBIX MCUXO()U3NUIECKHX OCOOCHHOCTEH.

- IpU HEOOXOJMMOCTH MHBAIMJAM U JIMLIAM C OTPAHUYCHHBIMH BO3MOXHOCTSIMH 3JI0POBbS
MIPEIOCTABIISAETCS JOMOIHUTEIBHOE BpEeMsI JUIsl TOATOTOBKHM OTBETA Ha 3a4eTe;

- [P MIPOBEJICHUHU MTPOLETYpPhl OLIEHUBAHUS PE3YIbTaTOB 00yUYEHUSI HHBAJIUAOB U JIMIL C OTpa-
HUYECHHBIMU BO3MOKHOCTSMHM 30POBbsI IIPEAYCMATPUBACTCS UCIOJIB30BAHNE TEXHUYECKUX CPEICTB,
HEOOXOIMMBIX UM B CBSI3U C UX WHAMBHUIYaJIbHBIMH OCOOCHHOCTSIMU;

- IpU HEOOXOJUMOCTH Ul O0yYaroIuXcs ¢ OrpaHMYCHHBIMH BO3MOYKHOCTSIMM 3]I0POBbSI U
MHBAJIUIOB IpPOIlelypa OLEHUBAHUS PE3yIbTaTOB OOYyUEHUs MO JAUCHUILIMHE MOXKET MPOBOAMUTHCS B
HECKOJIBKO JTaIoB.

[Tponienypa oreHHBaHUS PEe3yJIbTATOB OOYYEHUS WHBAIMIOB M JIMII C OTPAHUYCHHBIMU BO3-
MOYKHOCTSIMH 3/10pOBbsI 110 JTUCLIMILUIMHE (MOYJII0) MPEAyCMATPUBAET NPEAOCTABICHUE HHPOPMALIUU



B JOopMax, aAanTUPOBAHHBIX K OIPAaHUYEHUSIM UX 30POBbS U BOCHPUATHS HHPOPMAILIUN:

JIoist LT ¢ HAPYIICHUSME 3PCHUS:

- B (hopMe 3JIEKTPOHHOTO JTOKYMEHTA.

JI7ist MLl ¢ HApYIICHUSAMHE CITyXa:

— B meyaTHOU (opme,

— B (hopMe IEKTPOHHOTO JOKYMEHTA.

JIost U1 ¢ HapYIIEHUSIMU OTIOPHO-/IBUTATEIILHOT'O arapara:

— B meyaTHOU (opme,

— B (hopMe IEKTPOHHOTO JOKYMEHTA.

JlaHHbBIH 11epeveHb MOXKET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTHHI'€HTa 00yJaro-
IIUXCA.

S. IlepeyeHb OCHOBHOI U 1OMOJHUTEILHOH Y4eOHOI JUTEPATYPbl, HEOOXOAUMOIT
JJIS OCBOCHM S JUCHMILIMHBI (MOXYJIS)

5.1  OcHoBHasi 1uTEpaTypa:

1. I'opauenko A.B. OCHOBBI BEKTOPHOTO M TEH30PHOTO aHam3a: yuebHoe mocodbue / A.b.
I'opauenko, M.JI. 3onorapeB, H.I'. KpaBuenko. - KemepoBo: KemepoBckuil rocyaapcTBeHHbIN
yausepcuteT, 2009. - 133 c. - URL: http://biblioclub.ru/index.php?page=book&id=232488.

2. I'opnau b.A. Ten3opHas anreOpa ¥ TEH30pHBII aHAIU3 [DNEKTPOHHBIN pecypc]: yueo-
Hoe mocooue / b.A. I'opimau. — Dnekrpon. gan. — Cankrt-IlerepOypr: Jlans, 2015. — 160 c. — Pe-
xuM jgocrtyna: https://e.lanbook.com/book/56160.

5.2 JlonosiHuTE/IbHAS JIMUTEpaTypa.

1. Tantmaxep ®.P. Teopus matpur / @.P. 'antmaxep. - 5-e u3z. - Mocksa: @usmaraur, 2010.
— 560 c. - URL: http://biblioclub.ru/index.php?page=book&id=83224.

2. Urnatoukuna JI.A. PyKOBOJACTBO K peLIEHHIO 3a/1a4 MO0 TEH30pHOW anredpe BEKTOPHBIX
npocTpaHcTB: yueOHoe nocodue / JI.A. Urnatouknna; MunucrepctBo oOpa3oBaHusi U Hayku Poc-
cuiickoit @enepanun, PenepanbHoe TOCyIapCTBEHHOE OIOKETHOE 00pa30BaTENIbHOE YUpeKICHHE
BbICIIEro mpogdeccuoHanibHoro oOpa3oBaHHsi «MOCKOBCKMH TN€Iaroru4eckuii rocyapCTBEHHBIH
yHHBepcuTeT». - Mocksa: MIIT'Y, 2014. - 64 c. - URL.: http://biblioclub.ru/index.php?page= book&id=
274983.

3. PrikoB B.T. BekTopHslii 1 TeH30pHBIM aHanu3 [TekceT] | ydeOHoe mocoOue CTyAeHTOB By30B
/ B. T. PoikoB ; M-Bo oOpa3zoBanusi u Hayku Poc. ®denepanuu; Kybanckuit roc. yu-1. - KpacHomgap:
[KyoI'Y], 2008. - 98 c.

5.3. Ilepuoanyeckue U3IaAHUA:

Bectauk MI'Y. Cepus: @usuka. ActpoHOMMUS.

XKypHan npukinagHoit MEXaHUKH U TEXHUYECKOH (pr3nKu.
XKypnan rexHndeckoit Gpuznku.

N3Bectusa BY3o0B. Cepus: ®usuka.

WnxenepHas Gpusmka.

VYcenexu pu3nyecKux Hayk.

®usuka. Pedeparupnsiii xxypuan. BUHUTU.

NogakrwhE

6. IlepedyeHb pecypcoB MHGOPMALMOHHO-TEIeKOMMYHUKANIMOHHOW ceTn «HTepHET»,
HeO0XO0AUMBIX /I OCBOCHHSI JUCHUNJIMHBI (MOIYJIA)

1. Kypuan: CoBpeMeHHast 3JEKTpOHUKA WWW.S0€l.ru

2. Kypnan «Texnuka CBsi3n» — MNPOU3BOACTBEHHBIN TEXHUYECKHI )KypHAJI, OCBEIA-
€T BCE aCIEKThl TEJICKOMMYHUKAIIUI U CBS3H:

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

3. CaiiT “HTepaKTUBHOM MOJICPKKU TPOBEACHUS TaOOPATOPHBIX U CAMOCTOSITETEHBIX
pabot mo aucturunnae: 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://biblioclub.ru/index.php?page
http://www.soel.ru/
http://www.t-sv.ru/ozhurnale.html
http://www.adcomlogod.narod.ru/

http://ntb.tti.sfedu.ru/(caiit Hayuno-rexanueckoit 6udmuoreku TTHU FODY);
http://elibrary.ru/ (caiit Hay4HOM 3JIEKTPOHHON OHOIMOTEKN);
http://www.exponenta.ru/ (oOpa3oBaTesbHbIIi MATEMaTHYECKHUI CaiT);
http://www.i-exam.ru/ (caiit Hay4uHo-Kcciiem0BaTenbCKOro HHCTUTYTa MOHMTOPHHTA Ka-
yecTBa 0OpaszoBanus, r. Momkap-Oia).

No ok

7. MeToauyecKkue yKa3aHusi Ui 00y4AKUIUXCH 10 OCBOECHHIO THCIHUIJIMHBI (MOYJIs])

Ha camocrositensHyi0 paboTy CTyA€HTOB OTBOAUTCS 37% BpeMeHH OT O0IIel TPyHa0eMKO-
CTH JMCUUIUIMHBL [IpoBepka 3HaHMI CTY/JIEHTAa OCHOBaHA Ha KOHTPOJIbHBIX BOIPOCAX U JIOTIOJIHH-
TCJIbHBIX BOIIPOCAX, KaCAOIUXCA COOTBETCTBYIOIIUX Pa3ACIiOB AUCIUILINHBI:

- BBINOJIHEHHUE JIOMAIIIHUX 33JaHUH 110 MPAKTHYECKUM 3aHSITHSIM;

- yCBOEHHE, JONOJHEHHWE U BHHKAHHME B pa3OMpaeMble pa3felibl AUCUUIUIMHBI TPHU I0-
MOIIM 3HAHUH, MTOJTyYaeMbIX MTOCPEICTBAM U3Y4CHHUSI PEKOMEHIyEeMOM JIUTEPATYPHI.

- KOHCYJIbTallM, OPraHW30BaAHHBIC IJI Pa3bACHCHHA Hp06JICMHI)IX MOMCHTOB IIpHU Ca-
MOCTOATCIIBHOM HM3YUCHHH TCX MJIM WMHBIX ACIICKTOB Pa3AciiOB YCBaHBaeMOﬁ I/IH(i)OpMaHI/II/I B IUC-
UILIHHE.

8. Ilepeyenr WHGOPMAIMOHHBIX TE€XHOJOTHH, MCMOJb3yeMbIX MPH OCYILIECTBJIE-
HHUM 00pa30BaTeJbLHOIO NpoLecca Mo AUCHUILINHE (MOIYJIIO).

8.1 Ilepeyenb HH(POPMAIMOHHBIX TEXHOJIOTHid.

He npemxycmoTpeHo.

8.2 Ilepeyennb HEOOXOAMMOI0 MPOTPAMMHOI0 O0ecreYeH s,
CpencTtBa MyJIbTUMEIUIMHON 00y4YaroIiei 1abopaTopuu:

— KOMITBIOTEPHBIN KJIACC;

— TeXHUYECKOoe oOecIeueHue: NepcoHaIbHbIe KOMIBIOTEPHI.

8.3 Ilepeuenb HH(POPMAIHOHHBIX CIPABOYHBIX CHCTEM:
He npenycmotpeno.

9. MarepuajbHO-TeXHUYECKAs1 0a3a, HeoOXoAMMasi IJIs OCYLIeCTBJIeHHs 0O0Opa3oBa-
TeJbHOI'0 NMpouecca Mo AUCHUILINHE (MOIYJII0)

MartepuanbHO-TEXHHUUYECKOE O0O0eCTrieueHre MUCIUTITHHBI
Ne Bug pador
Y OCHAIIEHHOCTh
1. Jleximonnble 3aHsg- | Ayautopus 211 C, ocHamieHHas TEPEHOCHBIM MPOEKTOPOM H
TUS MAarHUTHO-MapKEPHOU JOCKOM.
2. Cemunapckue 3ansa- | Ayautopun 144 C ocHalieHbl MarHUTHO-MapKepHBIMHU JOCKa-
TUS MU.
3. CamocrosiTenbHas Aynutopust 144 C ocHaileHHass KOMIBIOTEPHOM TEXHUKOU C
pabora BO3MOHOCTBIO MOJKIIIOYEHU K ceTH «MHTepHET», mporpaMMoin
OKPAHHOTO YBEIMYECHUS] U OOECTICUCHHBIH JOCTYIIOM B DJIEK-
TPOHHYIO MH(OPMAIIMOHHO-00Pa30BATENLHYIO CPEAy YHUBEPCH-
TeTa.



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/

