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1 Heau u 3a1a4u U3yUYeHNs] TN CHUTITTHHbBI

1.1 eab TUCHUATITUHBI

YyeOHast qucnuIuiiHa « BEeKTOPHBIN U TEH30pHBIA aHATN3» CTABUT CBOCH IETbI0 PopMHUpOBa-
HUE MPEACTABICHUIN U HAaBBIKOB Pa0OTHI ¢ MaTEMAaTHUYECKUMU OOBEKTaMU BEKTOPHOTO U TEH30PHOTO
XapakTepa, KOTOPhIe COCTaBJSIOT OCHOBY MHBAPHMAHTHOTO MAaTEeMaTHYECKOro amnmnapara, HIMpoKO Hc-
MOJIb3YEMOT'0 KaK B OOIIEH Tak U B TeOpeTHUeCKoi (uszuke: TeopeTnueckor MEXaHUKe, DIEKTPOIH-
Hamuke, Teopuu ynpyroctu, Mexanuke criomHssix cpef, CrienanibHON TEOPUU OTHOCUTEIIBHOCTH,
OO0m1eit Teopun OTHOCUTEIBLHOCTH, T€OpUHU BOJIH U psfa Apyrux pusndeckux Teopuid. ba3oBwiii xa-
pakTep ammapaTa BEKTOPHOTO M TEH30PHOTO aHalln3a OOYCIIOBJIEH €CTECTBEHHOW Kiaccdukanumeit
buznyecKkux BeNMYUH (CKaJsp, BEKTOP, TEH30DP), KOTOpas 1aeTcsi B paMKax 3TOro armapara BHE 3a-
BHUCHUMOCTH OT UX (PU3UYECKOTO COICPIKAHMSL.

1.2 33[{3'!1/1 AUCHUIIJIMHBI — HU3Y4YCHUC OCHOBHBIX MMOHSATUH BCKTOPHOI'O M TCH3OPHOI'O
aHajin3a U OBJIAAICHUC MMPAKTHYCCKUMHN HABbIKAMU pa6OTLI C MaTCMaTUYCCKUM alliapaToM BECKTOPHO-
'O 1 TCH30PHOI'O aHaJIn3a.

1.3 MecTo IUCHMILUINHBI (MOYJis) B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMsbl

VYyeOHast qucnurinHa « BeKTOpPHBINA M TeH30PHBbI aHAJM3)» BXOAHWT B 0a30BYIO YaCTh ITHKIIA
oOuienpodeccHoHaNbHBIX TUCHUIUIMH 0a30BOr0 yueOHOTro IJIaHa MO HaNpaBlIEeHUIO MOJATOTOBKU Oa-
kanaBpuara 03.03.02 dusuka.

Jl1s ycrenmHoro 0OCBOSHMS AUCUUIUIMHBI CTYACHT JOJKEH BJIAJIETh 0053aTEbHBIM MUHUMYMOM
COJIEpXaHUsl OCHOBHBIX 00pa30BATENbHBIX MPOTpaMM IO MaTeMaTUKE (aHAJUTHUYECKas T€OMETpHs,
JTuHelHas anreOpa, BKIItOYas MaTeMaTHUYCCKUI aHAIH3).

1.4 TlepeuyeHb IJIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHHs MO JMCUHUIJIMHE (MOAYJII0), COOTHe-
CEeHHBIX € IVIAHMPYEMbIMH Pe3yJIbTATAMH O0CBOeHUsI 00Pa30BaTeIbHOI NPOrpaMMbl
IIpouecc m3yuenns AUMCHMIUIMHBI HANpaBieH Ha (POPMUPOBAHHE DJIEMEHTOB CIEMYIONIEN
komneTeHIMH B cooTBeTcTBUM ¢ @T'OC BO u OOII o nraHHOMY HaIlpaBJIeHHUIO MOJATOTOBKY (Crenu-
AJIBHOCTH):

Ne WNnnexc | Conepkanue komM- | B pesynbrare uzydenus yueOHON AUCHUILIMHBI 00yya-
. | KOMme- | TIeTeHIMH (unm eé FOLUECS TOJIKHBI
" | TeHuuu YacTH) 3HATh yMeThb BJIaJIeTh
1. OIlK-1 CIIOCOOHOCTBIO K | OCHOBBI ~ BEKTOP- | UCIIOJIb30BATh IIPaKTUYECKH-
OBNIaICHUI0 0a30- | HOTO M TEH30p- | MaTeMaTHYECKUIl | MU HaBBIKAMHU
BBIMU 3HAaHUSIMH B | HOTO aHaJIM3a | anmapaTr BEKTOp- | MCIIOJIb30Ba-
obmactu MaTema- | (ompenesneHus HOTO W TEH30PHO- | HUS  BEKTOp-

THUKU U €CTCCTBCH-
HBIX HAayK, HUX HC-
TMOJIb30BAHUIO B
npogeccuoHab-

HOM JIeATENHHOCTH

CKaJIsipa, BEKTOPa
U TEeH30pa; Aud-
bepeHIaTbHbIC
oTiepanuy mepBo-
ro mnopsnaka (rpa-
JMEHT,  JIUBep-
TeHIIHS, POTOp), a
Tak xe audde-
pEHIHATIbHBIC
orepanuu BTOPO-
ro TopsiAKa JUIs
CKaJISIPHOTO u
BEKTOPHOTO  TIO-
neu

ro aHaumsa Juid
OCBOCHHMSI Teope-
TUYECKUX OCHOB U
MPAKTUYECKOIO
UCIIOJIb30BaHNUs B
COBpEeMEHHOU (u-
3UKe

HOTO U TEH-
30pHOTO  aHa-
au3a Uil pe-
menust  pusu-
YEeCKHUX 3a]a4




2 CTpYKTYpa U cojiep:KaHue TUCIUTIMHbI
2.1

Pacnpenesienue TpyA0€MKOCTH JUCHHUILVIMHBI IO BUAAM PadoT

OO61as TpyA0EMKOCTh IUCLHUILIMHBI cOcTaBiseT 4 3a4.ell. (144 yaca), ux pacupeeneHue mno
BHU/IaM pabOT MPEICTABICHO B TabIHIIE.

Bun yuebHo# paboThl Bcero CemecTpbl
4acoB (uacer)
3
KonrakTHasi pabora, B TOM 4ucJie: 72,2 12,2
AyauTopHbIE 3aHATHS (BCEro): 64 64
3aHATHUS JTEKIUOHHOTO THIIA 32 32 -
JlaboparopHble 3aHATH - - -
3aHATUS CEMUHAPCKOTO THIA (CEMUHAPBI, IPAKTUICCKUE 32 32 -
3aHSTHUSA)
HNnasi koHTaKTHasi padora: 8,2 8,2
KoHnTtpoisb camocTositenbHOM padoTel (KCP) 8 8
[Tpomexyrounas arrecrauus (MIKP) 0,2 0,2
CamocrosiTesibHas padoTa, B TOM 4HcJIe: 71,8 71,8
[TpopaboTka y4eOHOTO (TeOpeTHIECKOro) MaTepraia 40 40 -
BeinosiHeHre MHANBUAYAIBHBIX 3a/1aHUH (IIOJrOTOBKA CO- 318 318
0OIIIEHU, TTPE3CHTAIINN ) ! ' )
O0mas Tpyr0eMKOCTh yac. 144 144 -
B TOM YMCJIe KOHTAKTHasI 72.2 72.2
padora
3ad4. efl. 4 4

2.2 CTpyKTYpa AMCUMILIUHBI:

PacnpeneneHI/Ie BUI0B yqeGHoﬁ pa6OTLI " UX TpYAOCMKOCTH I10 pa3jciiaM IUCHUILIAHBI.

Paznensl (TeMbl) TUCIUTUIMHEI, U3y9aeMble B 3 ceMecTpe (ounas ¢popma)

KonnuectBo yacos
. AynuropHas Bueayauropnas
Ne HaumenoBanwue pa3aenos (Tem) Beero paboTa paboTa
J I13 J3 CPC
1 2 3 4 5 6 7
1. |BekTOopHBII aHAN3 B JICKAPTOBBIX 40 10 10 i 20
KOOpIMHATaxX
2. |BexTopHBIN aHAIN3 B KPUBOJIMHEH- 30 10 10 i 10
HBIX KOOpAMHATAX
3. |OproroHanbHbI€ TEH30PbI 36 8 8 - 20
4. |DneMeHThl TEOPUH TPy 29,8 4 4 - 21,8
Hmozo no oucyuniune: 32 32 - 71,8
2.3ConeprxaHue pa3ieoB JUCHUILINHBI:
2.3.1 3aHATHS JTeKIIMOHHOTO THIIA
Ne HanmenoBanue Coneparue pasmena dopma TeKylero
pazzmena KOHTPOJIS
1 2 4
1. CkanspHoe mone. [IpousBonHas mo Hampaie-| OTBeThI Ha KOH-

BekropHslli aHanu3 B
JIEKapTOBBIX KOOPAUHA-
Tax

Huro. ['paguent ckansproro nois. Juddepen-
LHAAIIBHO-BEKTOPHBIM  oneparop ['amuibToHa
(omeparop “Habna’). Bexropnoe none. [Toren-

TPOJIBHBIC BOIIPO-
Chl U 3aJaHUA.




LUanbHOE BEKTOpHOE moiie. [IoTok BEeKTOpHOTrOo
nosisg. Teopema I'aycca - Octporpaackoro. [u-
BEPIeHLUs BEKTOPHOTIO I0JIs, €€ NHBAPUAHTHOE
ornpenenenue u pusnueckuii cmpica. ConeHou-
JaJIbHOE BeKTOpHoe moje. Llupkynanus Bek-
toproro noiisi. Teopema Crtokca. Potop Bek-
TOPHOTO I10JIS, €Er0 NHBAPUAHTHOE OINPECIICHUE
u ¢usndeckuid cmpicit. [Ipu3HaKM MOTEHIIUAIB-
HOCTH U COJICHOMJAIIBHOCTH BEKTOPHBIX IOJIEH.
[Ipon3BosbHOE BEKTOPHOE IOJIE KaK CYIEpIo-
3ULMS NOTEHLIUAIBHOIO M BEKTOPHOIO IOJIEH.
Huddepenunanbapie  onepanuu BTOPOTO TO-
panka. Oneparop Jlamaca. IlepBast m Bropas
dopmyner ['puna. Vcmonws3oBanue ammapara
BEKTOPHOI'O aHalu3a HAa NPUMEPE ypaBHEHUU
MaxkcBemia a1 3JIEKTPOMArHUTHOTO — IOJIS,
ypaBHeHuil Jlamaca u Ilyaccona miis anexrpo-
CTaTMYECKOTO IOTEHIMala, YpPaBHEHUs TEIUIO-
IIPOBOJHOCTH B NIPOCTPAHCTBE U YPaBHEHUS He-
Pa3pbIBHOCTH.

BexropHslii aHanu3 B
KPUBOJIMHENHBIX KOOP-
JUHaTax

KpuBosmHeliHbIE KOOPAUHATEI B IPOCTPAHCTBE.
KoopannaTtHble MOBEpXHOCTH M KOOPJIMHATHBIE
auHuM. JlonmycTuMble mpeoOpa3oBaHMsi KOOPIU-
HaT U uXx cBoiicTBa. OCHOBHOU 0a3uc B KPHUBO-
TUHEHHBIX KoopauHatax. Koadduiumentsr Jla-
Me. B3anuMHbIi 0a3uc B KPUBOJUHEHHBIX KOOP-
nuHatax. PasnmojkeHue BEKTOpa MO OCHOBHOMY
U B3auMHOMY Oasucy. KoBapuaHTHbIE U KOH-
TpaBapUaHTHbIE KOMIIOHEHTHI BeKTOpa. KpuBo-
JUHENHBIE OPTOTrOHAJIBHBIE KOoOpAMHAThL. Oc-
HOBHBIE Au(depeHnnaIbHble onepanuu (rpa-
JUEHT, TUBEpreHuus, poTop, oneparop Jlamma-
ca) B KPUBOJMHEIHBIX OPTOTOHAIIBHBIX KOOP-
JMHATaX.

OTBETHI HA KOH-
TPOJIBHBIC BOITPO-
CBI

OpTtoroHanbHbI€ TEH30-
pHI

OpToroHanbHbIi TEH30p BTOPOrO paHra B
TPEXMEPHOM HpocTpaHcTBe. Anredpa TeH30-
POB: CIOKE€HHE U YMHOKEHHE TEH30pOB, YMHO-
JKEHUE TE€H30pa Ha BEKTOP, Pa3IOKEHUE TEH30-
pa Ha CHMMETPUYHYK0 W aHTHCHMMETPHUUYHYIO
yacTu. CHMMETpUUYHBIE TEH30Pbl U TEH30PHBIN
JJUIANICOU. [ TaBHBIE OCH W IJIABHBIE 3HAYECHMS
CUMMETPUYHOI0 TeH30pa. MHBapuaHTbl TEH30-
pa. JluanHoe M akCHaJbHOE MPEACTaBICHUS Be-
LIECTBEHHOI'O0 CHUMMETPUYHOIO TEH30pa BTOPO-
ro paHra. AHTHCUMMETPUYHBIN TEH30p BTOPOTO
paHra ayanbHbII BekTOopy. Tensop JleBu-
UYeBnThl. MeTpruecKuil TEH30p U €r0 CBOWCTBA;
paccTosiHue B TPEXMEPHOM €EBKIIMJIOBOM IIpO-
cTpaHcTBe. Mcnonp30BaHNe TEH30pOB B TeOpe-
THYECKOM (pr3MKe: TEH30phl B KIACCHUYECKOH
MEXaHuKe; TeH30p Jedopmaruii U TEH30p
HAIpsDKEHUH B TEOPUM YIPYTOCTH; TEH30DPbI

OTBETHI HA KOH-
TPOJIbHBIE BOITPO-
CBI




JIMAJIEKTPUYECKOM U MAarHUTHOM MPOHUIIAEMO-
CTE! Cpelbl; TEH30p SJIEKTPOMArHUTHOTO IOJIs

B DJICKTPOJAUHAMUKE.

DJIEMEHTHI TEOPUU
rpymn

DneMeHTHl a0CTpakTHOM Teopuu rpymir. [pe-
00pa3oBaHUsl CHMMETPUH KPUCTAIIOB; TOYEY-
HbIe KpucTayuorpaduyeckue rpymmsl. OpToro-

HaJbHas rpynna npeoOpa3zoBaHUil.

OTBeTHI HA KOH-
TPOJIBHBIC BOITPO-
CHI U 3aJaHUA

2.3.2 3aHATHS CEMHUHAPCKOT0 TUIA

Bapuantsl

MPaKTUYECKUX 3aJaHuil Oepyrcs U3

yueOHUKa:

PrixoB

B.T. Bexkrop-

HBIN U TeH30pHBIA aHaym3 [Tekct] : yueOHoe mocooue cryneHtoB By30B / B. T. PrikoB ; M-Bo 006pa-
3oBaHus 1 Hayku Poc. @enepanuu ; Kybanckuii roc. yH-T. - Kpacnomap : [Ky6I'Y], 2008. - 98 c.

No HaumenoBanue TeMarnka NpakTUYECKUX 3aHITUI dopma TeKyLIEro
- pasnena (cemuHapoB) KOHTPOJIS
1 2 3 4
1/BekTopHbIii aHATN3 B Pemienne 3agau mo temam: ckanspHble U |KoHTposbHas pa-
JIeKapTOBBIX KOOP/IMHA- |BEKTOpPHBIE MOJIS; IPAJUEHT, IUBEPreHuus, |60oTa
Tax potop, omepartop Jlammaca B JI€KapTOBBIX
KOOPIMHATAX.

2.  |BekTopHbIil aHaNMK3 B Pemenne 3amay mo temam: ckansapHble U |OTBETHI HA KOH-
KPUBOJIMHEWHBIX KOOP-  |[BEKTOPHBIE IOJIS; FPAUCHT, JUBEPIreHIUs, |TPOJIbHbBIE BOIIPOCHI
JUHATaxX potop, oneparop Jlamnaca B KpUBOIMHENH- |U 3aJaHUA

HBIX OPTOTOHAJIBHBIX KOOpPJIUHATAaX.
3. |OproronansHble TeH30- |Pernenue 3amad mo Temam: airedpa TeH30- |OTBETHI HA KOH-
pBI pOB (CIOXKEHHE, YMHOXXEHHE TEH30pa Ha |TPOJIbHBIE BOIPOCHI
BEKTOp, Pa3j0KEHHE TEH30pa HAa CUMMET- |W 3aJaHUs
PUUHYIO M AHTHUCUMMETPHUYHYIO YacCTH);
MpPUBEACHUE CHUMMETPUYHOIO  TEH30pa
BTOPOTO pPaHra K JMaroHalbHOM (opme;
COOCTBEHHBIE BEKTOpPbl M COOCTBEHHBIE
3HAUEHUSI CHMMETPUYHOIO BEILIECTBEHHOTO
TE€H30pa BTOPOTO PAaHra; METPUUYECKUU
TEH30p; TeH30p JIeBu-UeBUTHI.
4.  |DneMeHThl TEOpUHU Pemenne 3amad mo temam: marpuyHoe u |OTBETBI Ha KOH-
rpynn VHBApPUAHTHOE IIPEJICTABICHHUS] TEH30POB |TPOJIBHBIE BOIPOCHI

BTOPOT'O PaHra, ONpPEESIFOIIMX TOBOPOTHI | 3aJ4aHUA
BOKpPYI' 33JJaHHOM OCH, OTpPaX€HHE B 3a-
JAHHOW IJIOCKOCTH M NPOEKTHPOBAaHUE Ha
3a/IaHHOE HaIlpaBJICHUE.

2.3.3 JlaGopaTopHble 3aHATHS

[To nucuunnnHe «BeKTOPHBIA M TEH30PHBIH aHAIN3) 1a00paTOPHBIEC 3aHATHS HE TUIAHUPY-

FOTCSL.

2.3.4 TlpumepHasi TeMaTHKA KYPCOBBIX padoT (IPOEKTOB)

CormacHo yuyeOHOMY IJIaHY KYpPCOBBIE pabOTHI (MPOEKTHI) IO JAHHOW AUCIHUIUIMHE HE MPEey-

CMOTPEHBI.

2.4 TlepeyeHb y4eOHO-METOIHMYECKOT0 00ecedeHHs VIS CAMOCTOSITEIbHON PadoThI
00y4YaIIUXCS 10 TUCHHUILINHE (MOIYJIIO)




[Tepedenn yueOHO-METOIUIECKOTO 00€CTICUCHUS TUCIIUTIIINHBI TI0 BBI-
HaumenoBanue o
Ne paszena MOJTHEHUIO CaMOCTOSTEIILHOW PabOTHI

1 2 3

1. 1. l'opauenko A.b OCHOBBI BEKTOPHOTO U TE€H30PHOTO aHa-
au3a: yuebnoe mocobme [/ A.b. I'opamenko, M.JI. 3omorapes,
H.T". KpaBuenko. - KemepoBo: KemepoBCkHil rOCy1apCTBEHHbBIA YHUBEP-
CHTET, 20009. - 133 c. - URL.:
http://biblioclub.ru/index.php?page=book&id=232488

2. I'opnau B.A. TensopHas anreOpa W TEH30pPHBIN aHAIN3
Pasznennr 1 — 4. ([Dnekrponnsiii pecype]: yuednoe mocobue / B.A. Topaau. — Caskr-
ITerepoypr: Jlamp, 2015, — 160 c¢. — Pexum pocryma:
https://e.lanbook.com/book/56160.

3. PeikoB B.T. BektopHslii 1 TeH30pHBIN aHanmu3 [TekcT] : yueo-
HOe rmocoOue ctyacHToB By30B / B. T. PeikoB ; M-Bo oOpa3oBaHus H
Hayku Poc. @enepanun; Kybanckuii roc. yH-T. - KpacHomap: [KyoI'VY],
2008. - 98 c.

3. O6pa3oBaTeibHbIE TEXHOJIOTHHU

Jns mpoBeAeHUs MEHBIIEH YacTH JIEKIIMOHHBIX 3aHSATHM HCIOJIB3YHOTCS MYJIbTUMEIUNHBIE
CpencTBa BOCHPOU3BEACHUS aKTUBHOI'O COAEPKHUMOIO, MO3BOJISIOIIETO CIIYLIATENI0 BOCIPUHUMATh
0COOEHHOCTH M3y4aeMou mpodeccuu, 3a4acTy0 UTparolyue PEeIIarollyto pojib B MOHUMAaHUU U BOC-
NPUATUH, a Takke (popMUpOBaHUHU MPOPECCHOHAIBHBIX KOMICTCHIIMH. Bonblmas 4acTh JEKIHA U
MPAKTUYECKUE 3AHATUSA IPOBOIATCS C UCIIOJIB30BAHUEM JOCKH M CIIPABOYHBIX MATEPHUAJIOB.

[lo gucuumnianMHe MpPOBOIATCA IBYXYAacOBbIE JIEKIIMOHHO-TIpAKTHUUECKUE 3aHsiTus. [Ipu 3ToM B
KaXJ0M MOJYJIE NMPOBOAATCA MPAKTUYECKUE 3aHATHS, MOCBAIICHHBIE PEIICHUIO TUIOBBIX 3ajay. B
Mpolecce MPaKTUYECKUX 3aHATUN TPOBOAUTCS OOCYKIEHHE U Pa300p peleHnd TPUKIaIHBIX 3a/ad.

Takoit MHHOBAIIMOHHBIN MOXO]] TO3BOJIWI BHEJPUTH B MPOIIECC MPETOIaBaHMs yueOHOM JqHC-
UTUTMHBI «BEeKTOPHBIN M TEH30pHBIM aHATN3» HOBBIE CPENICTBA, (DOPMBI U aKTUBHBIE TPOTPECCUBHBIC
MeToabl 00yueHus. Vcrmonb3yembple TEXHOJOTHH CIIOCOOCTBYIOT peali3allii CTYACHTaMH CBOETO
JUYHOCTHOTO, TTO3HABATENILHOTO M TBOPYECKOTO MOTEHIIMANa U BBIMOJTHEHUIO YYEOHBIX U y4eOHO-
MCCJIEI0BATENBCKUX PA0OT MO JTUYHBIM TPACKTOPUSIM.

4. OueHOYHbIE CPeCTBA AJs TEKYIIEro KOHTPOJISl yCIIeBAeMOCTH U MPOMEKYTOYHOM aT-
TecTaluu

Texymuii KOHTPOJIb:

— TIpOBEpKa JIOMaITHUX 3aJaHUI TI0 CEMUHAPCKHUM 3aHSATHSM;

— KOHTPOJIbHBIE BOTIPOCHI T10 pazjesiaM yaeOHOH TpOrpaMmBbl;

— pedepar;

— TIpe3eHTaIus 1Mo TeMe pedepara;

— BHYTPHUCEMECTPOBAsI aTTECTALIMS.

HTOrOoBEIil KOHTPOJIIE:

—3ay4er.

4.1 ®oHJ OLEHOYHBIX CPeICTB VIS NPOBeeHUs TeKYyLIeil aTTecTanun
Texkymmii KOHTPOJIb YCBOEHHUS MaTepualia JOMAIIHUX MPAaKTHYECKUX 3aJaHUN MPOBOIUTCA
npernojaaBarenieM ycTHO B popme Oecenpbl. OlieHKa — M0 5-TH OaJUIbHOM CHCTEME.

4.1.1 Tembl pedepaToB:

1. Cucrembl KPUBOJIMHEHHBIX KOOPIUHAT.

2. TopounanbHas cucteMa koopauHar. Jlamnacuan ckanspHoit GpyHKIUU.

3. Tpéxmepnsbie napabonuueckue KoopauHaThl. Jlamnacuad ckansipHON QyHKIIUH.


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

4. DnnuncouaanbHble KOOpAUHATHL. Jlannacuan ckansipHOi QyHKIMH.

5. IlapabononnanbHble KOOpauHaThl. Jlarutacuan cKausipHOU (GyHKINU.

6. bunununapuueckue koopanHaThl. Jlannacuas ckaasipHOW QyHKLIUU.

7. bunonspHele koopauHaThl. Jlamiacuan ckansipHON QyHKLUU.

8. Ilapabonuyeckue KoopauHathl. Jlaruiacuan ckaasipHON GyHKIUH.

9. Konnueckue koopauHatsl. JIamnacuad ckaasipHOH QyHKIMH.

10. KoopauHaThl 3JUTMITUYECKOTO IMIUHIpA. JIariacuan cKanapHOi QyHKITUH.
11. KoopauHatsl napaboiarueckoro uinHapa. Jlamiacuan ckaasipHoi GyHKIKU.
12. ToponmanpHas cucTeMa KOOpAWHAT. | paiueHT CKaIIpHOU (pyHKIUU.

13. Tpéxmepnble napadonnyeckrue KoopAuHaTHL. [ paueHT ckaasipHOi GyHKINH.
14. DnnunconaanbHble KOOPAUHATHL. [ pagueHT cKansapHOM QyHKIMH.

15. [TapabononaanbHble KOOPAUHATHL. [ paleHT CKaIsApHON (HYyHKIIMH.

16. bununuuapudeckue KOOpAUHATHL. ['pagueHT cKaasipHOH QyHKINY.

17. bunonsipable KoOpAWHATHL. ['paiveHT cKaIsipHON (HyHKINU.

18. [Tapabonuueckue KoopAUHATHL. ['pagueHT ckanspHoi QyHKIIUH.

19. Konnueckue koopauHaTel. [ pagueHT cKaasipHON GyHKINU.

20. KoopanHaTh! 3JUIMITHYECKOTO IMIMHApa. Jlamnacuan ckaiasipHON GyHKLINU.
21. KoopauHaThl mapabomdeckoro nuianHapa. Jlamiacuan ckaisspHOi QyHKITUH.
22. I'pynna nepecTaHoBOK.

23. I'pynma Martse.

24. TIpeoOpa3oBaHus MPOCTPAHCTBA.

25. ToueuyHsble TPYMIBI CAMMETPHUH.

26. [IpuBoAMMEBIC M HEMPUBOAUMBIC TIPEACTABICHUS

27. YMHOXEHHE OTepalii CHMMETPHH

28. 'eHepaTopbl TOYCUHBIX TPYIIIL.

4.2 ®oHJI OLIEHOYHBIX CPEICTB /IS MPOBeIeHUs] MPOMEKYTOYHON aTTeCTAIUN
4.2.1 Tlpumepbl BONPOCOB /15 MOATOTOBKH K 3a4eTy
BexTopHBIi aHATH3 B 1eKAPTOBBIX KOOPAUHATAX
Ckanspnoe nosie. [ToBepXxHOCTH ypOBHSI.
[Ipon3BoiHas IO HAIIPaBIIEHUIO, TPAAUEHT CKAJIIPHOIO MOJIS B IEKAPTOBBIX KOOPJUHATAX U CBS3b
MEXy HUMHU.
. uddepenunanbHO-BeKTOpHBII oneparop ['amMmuiabToHa (oneparop “Habna’).
Bexkropnoe noste. IloTeHnanbHoe BEKTOPHOE MOJIE.
[Totox BekTopHOTO MOJIs1. Teopema ["aycca - OcTporpaackoro.
. JluBepreHuusi BEKTOPHOTO MO B JAEKApTOBBIX KOOpPAMHATAX, €€ NHBAPUAHTHOE ONpEesieHue 1
¢uznueckuit cmpici. CoJeHONIaIbHOE BEKTOPHOE TOJIE.
. IMupkynsanus BekropHoro nois. Teopema Ctokca.
PoTtop BekTOpHOTO MO B JEKaPTOBBIX KOOpJAWHATAX, €r0 UHBAPUAHTHOE OIpesaeseHue u husu-
YECKUN CMBICIL.
9. Tlpu3HaKu MOTEHIIMAILHOCTH U COJICHOMIATBHOCTH BEKTOPHBIX TTOJICH.
10. ITpou3BosibHOE BEKTOPHOE TOJI€ KaK CYNEPHO3ULINS TOTEHIIMATBHOTO U COJICHOUAAIBHOTO 10~
Jen.
11. Iuddepenunanbublie onepannu Broporo nopsaka. Oneparop Jlannaca. Ilepsas u BTopas popmy-
nel ['puna.
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BekTopHbIii aHAJIM3 B KPUBOJIHHENHBIX KOOPAUHATAX
12. KpuBonmHelHbIe KOOPAWHATHI B TIpocTpaHcTBe. KoopauHaTHRIE TOBEPXHOCTH M KOOPIWHATHEIC
JMHUU.
13. JlomycTtumble mpeoOpa30oBaHusl KOOPIUHAT M UX CBOWCTBA.
14. OcHoBHO 6a31cC B KPUBOJIMHEHHBIX KOOPIUHATAX.
15. Koaddununentsr Jlamo.
16. B3aumHblii 6a31C B KpUBOJIMHEHHBIX KOOPANHATAX.



17. PaznoxeHne BEeKTOpa M0 OCHOBHOMY M B3aUMHOMY 0a3ucy. KoBapraHTHbIE U KOHTpaBapHaHTHBIC
KOMIIOHEHTBI BEKTOpA.

18. KpuBonuHeliHble OPTOrOHAJIbHBIE KOOPAWHATHI.

19. I'pasiueHT B KpUBOJIMHEHHBIX OPTOrOHAJIBHBIX KOOPAMHATAX.

20. /luBepreHuusi B KpUBOJIMHEWHBIX OPTOTOHATIBHBIX KOOPIUHATAX.

21. PoTop B KpMBOJIMHEHHBIX OPTOMOHAJIBHBIX KOOPJMHATAX.

22. Oneparop Jlannaca B KpUBOJIMHEHHBIX OPTOTOHAIBHBIX KOOPAMHATAX.

OpTroronajbHbie TEH30PbI

23. OpTOroHajabHbI| TEH30p BTOPOI'O paHra B TPEXMEPHOM IPOCTPAHCTBE.

24. Anrebpa TEH30pOB: CIOXKEHHE M YMHOKECHHE TEH30POB, YMHOKEHHE TEH30pa Ha BEKTOp, pas3io-
JKEHHE TEH30pa Ha CUMMETPUYHYIO U aHTUCUMMETPUYHYIO YACTH.

25. CUMMeTpHUYHbIE TEH30Pbl U TEH30PHBIHN JUTUIICOMI.

26. ['maBHBIE OCH, IJIaBHbIE 3HAUYCHUSI U MHBAPHAHTBl CUMMETPHUYHOIO TEH30pa.

27. lnamHoe M aKCHAIBHOE TPEACTABICHHUS BEIIECTBEHHOTO CHMMETPHYHOTO TEH30pa BTOPOTO paH-
ra.

28. AHTUCHMMETPUYHBII TEH30p BTOPOTO paHra qyajibHbBII BEKTOPY, TeH30p JIeBiu-UNBHTHI.

29. ®ynnaMeHTanbHBIA TEH30p U €T0 CBOICTBA.

30. PaccTosiHuE B TpEXMEPHOM €BKJIMIOBOM ITPOCTPAHCTBE.

DJiIeMEeHTbI TEOPUHU FPyNn
31. I'pymnma, npeobpa3zoBaHusi CAMMETPUN KPUCTAIUIOB, TOUYCUYHBIE KPUCTAIOTpadhUIeCKrUe TPYIIIHL.
32. OproroHanpHas TpyIa npeodpa3oBaHHM.

3ayeT NpOBOJUTCS YCTHO IO OmiieTaM, COCTOSIILIUM U3 JIBYX TEOPETHYECKUX BOIPOCOB U O-
HOW 3a/1a4H.

PexomMeHnayercs creyromue KpUTEpUN OLIEHKH 3HAaHUM.

O1eHKa «He 3a4TE€HO» BBICTABIISIETCS B TOM CiIydae, €CIIU CTYEHT JEMOHCTPUPYET:

- IOBEPXHOCTHOE 3HAHHE TEOPETUUECKOT0 MaTepraa;

- HE3HAaHUE OCHOBHBIX 3aKOHOB, MIOHATUH U TEPMUHOB y4€OHON TUCIUIUINHBI, HEBEPHOE OTle-
pPUpOBAaHUE UMU;

- rpyOble CTUJIMCTUYECKHUE U PEUYEBBIE OLLINOKU.

OneHka «3a4TeH0» CTaBUTCA CTYJE€HTaM, KOTOPBIE ITPH OTBETE:

- B OCHOBHOM 3HAIOT y4e€OHO-IIPOrpaMMHBII MaTepuail B 00béMe, HEOOXOIMMOM Ui Mpe-
cTosilel yueObl U paboThI IO MPOpeccuu;

- B LI€JIOM YCBOWJIM OCHOBHYIO JIUTEPATYPY;

- B OTBETAaX HA BONPOCHI MMEIOT HapyIIEHUs B MOCIEAOBATEILHOCTH U3JIOKEHUS y4eOHOTro
MaTepuaia, JEMOHCTPUPYIOT TIOBEPXHOCTHBIE 3HAHUS BONPOCA;

- IMEIOT KpaTKHE OTBETHI TOJIBKO B paMKax JIEKIIMOHHOTO Kypca;

- IPUBOJAT HeueTKHue (GOpMyIUPOBKU HU3HUECKUX MMOHATUH U 3aKOHOB;

- IMEIOT CYLIECTBEHHBIE TIOIPEIIHOCTH U rpyOble OIIMOKH B OTBETE Ha BOIIPOCHI.

OneHouyHbIE CpeCTBA JISl MHBAJTUAOB U JIML C OFPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 3/10pPOBbS
BBIOMPAIOTCS C YUETOM MX MHIWBUAYAIBHBIX MCUXO(QU3NIECKUX 0COOCHHOCTEH.

- NIpU HEOOXOAMMOCTH HHBAJIUIAM M JIUIAM C OIPAaHUYEHHBIMH BO3MOXKHOCTSMHU 3/10POBbS
IIPEIOCTABIISAETCS JOMOJHUTENBHOE BPEMsI UIsl IOATOTOBKH OTBETA HA 3a4ETe;

- IpU MIPOBEJIEHUH MPOLEAYPHI OLICHUBAHUS PE3YIbTaTOB 00YUEHUS MHBAJIUIOB U JIUILL C OTpa-
HUYEHHBIMU BO3MOKHOCTSMH 3/10pPOBbsI IIPEAYCMATPUBAETCS UCIOJIb30BAHNE TEXHUYECKUX CPEACTB,
HEOOXOUMBIX UM B CBS3U C UX UHJWBUIYaJTbHBIMU OCOOCHHOCTSMU;

- IIpU HEOOXOJIUMOCTH Ul O0YyYalomUXcs C OTPAaHUYEHHBIMH BO3MOXHOCTSIMU 37I0POBbS U
MHBAJINJIOB MpOLEAYypa OLEHUBAHUS PE3yIbTaTOB O0YUYEHHUS MO JUCLMILIUHE MOXET MPOBOJIUTHCS B
HECKOJIBKO JTaroB.

[Tponienypa ouleHUBaHUS pe3yabTaTOB OOYyUEHUS MHBAIMIOB U JIUI] C OIPAaHUYEHHBIMH BO3-
MOYKHOCTSIMH 370POBBS IO TUCIHITIMHE (MOIYIIIO) MPEAyCMaTPUBAET MPelOoCTaBICHNE HHPOpMALUU



B (popMax, aJanTUPOBAHHBIX K OTPAaHHYCHUSIM UX 370POBbS U BOCIPHUITHS HH(OPMALIUH:

JInst M1 ¢ HApyIICHUSIMH 3PCHUS:

- B (hopMe 3JICKTPOHHOTO JIOKYMEHTA.

JIist man ¢ HapyLIEHUSIMHU CITyXa:

— B miedaTHou (opwme,

— B (popMe IEKTPOHHOTO JOKYMEHTA.

JUist U1 ¢ HApYIICHUSIMU OITOPHO-/ABUTATEIBHOTO armapara:

— B IIeYaTHOM opme,

— B (popMe IEKTPOHHOTO JOKYMEHTA.

JlaHHBII TIepedeHb MOXKET OBITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTHHTEHTa 00y4aro-
IAXCSL.

5. IlepeyeHb OCHOBHOM M IONOJTHUTEIbHON Y4eOHOIH JTUTEPATYPhI, HEOOX0TUMOM
JJIS OCBOEHMSI JUCUMILIMHBI (MOXYJIs)

51 OcHoBHasiIMTepaTypa:

1. I'opnuenko A.b. OCHOBBI BEKTOPHOTO M TEH30pHOTO aHalu3a: ydebHoe mocobue /
A.b. I'opnuenko, M.JI. 3onorapes, H.I'. KpaBuenko. - KemepoBo: KemepoBckuii rocy1apcTBEHHbII
yuusepcuret, 2009. - 133 c. - URL: http://biblioclub.ru/index.php?page=book&id=232488.

2. I'opmau B.A. Ten3opHas anredpa v TEH30PHBIN aHANIKU3 [ DJIEKTPOHHBIN pecypc]: yueo-
Hoe nocooue / b.A. I'opnau. — DOnekrpon. nan. — Caunkt-IlerepOypr: Jlans, 2015. — 160 c. — Pe-
xuM ocryna: https://e.lanbook.com/book/56160.

5.2 JlonoJiHMTe/ILHASI JIUTepaTypa.

1. Tantmaxep @.P. Teopust matpur / @.P. I'anTmaxep. - 5-¢ u3n. - MockBa: OuzmMaTiuT,
2010. — 560 c. - URL.: http://biblioclub.ru/index.php?page=book&id=83224.

2. Urnatoukuna JI.A. PyKOBOACTBO K pEIICHHIO 3a/a4 MO TEH30pHOW anredpe BEKTOPHBIX
npoctpaHcTB: yueOHoe mocobue / JI.A. Urnatoukuna; MuHucTepcTBO oOpazoBaHus U Hayku Poc-
cutickoit deneparnuu, denepasbHOE TOCYJAPCTBEHHOE OIOHKETHOE 00pa30BATEIBLHOE YUPEKICHUE
BbICHIETO MpogeccuoHanbHOro 00pa3oBaHusi «MOCKOBCKUH TMeJarorndeckuii rocyJapCTBEHHBIH
yHuBepcuteT. - MockBa: MIIT'Y, 2014. - 64 c. - URL: http://biblioclub.ru/index.php?page=
book&id= 274983.

3. PeikoB B.T. BekropHslit 1 TeH30pHBIH aHamu3 [Tekct] | yaeOHOe TOcOOHe CTYIEHTOB BY30B
/ B. T. PrikoB ; M-Bo obOpa3oBanusi u Hayku Poc. @enepanuu; Kybanckuii roc. yu-1. - KpacHonap:
[KyoI'Y], 2008. - 98 c.

5.3. IlepuoanyecKkue U3AaHUSA:

Bectauk MI'Y. Cepus: ®usnka. AcTpoHOMUS.

XKypHan npukiagHOi MEXaHUKU U TEXHUUYECKOHN (PU3UKH.
XKypnan TexHHuYeCKON PU3UKH.

N3sectus BY3oB. Cepusi: @usnka.

WnxenepHas ¢pusuka.

VYenexu puznyeckux Hayk.

®usuka. Pedeparupnsbiii xxypnan. BUHUTU.

NooahkowdE

6. IlepeyeHb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH «HTepHET,
HEeO0XO0AUMBIX JI OCBOCHHS JUCHUIIMHBI (MOXYJIA)

1. Kypuan: CoBpeMeHHas 3JeKTpOHIKa WWW.S0el.ru

2. Kypnan «Texnuka CBA31» — NPOU3BOACTBEHHBIN TEXHUUECKUN JKypHaJ, OCBEIla-
€T BCE aCHEKThI TEJIEKOMMYHUKALIUNA U CBS3H:

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

3. CaiiT UHTEepaKTUBHOW MOAEPKKU MPOBEAEHUS J1a00PaTOPHBIX U CAMOCTOSATEIbHBIX
pabot no aucuuiuinae: 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/(caiitr Hayuno-rexaudeckoi oudmuorexku TTU FODY);
http://elibrary.ru/ (caiiT Hay4HOU 3JIEKTPOHHON OUOTHMOTEKH ),
http://www.exponenta.ru/ (o6pa3oBaTenbHbII MATEMAaTHYECKHIA CaiT);

7. http://Aww.i-exam.ru/ (caiit HaydHo-HCCiIe10BaTENbCKOr0 HHCTHTYTa MOHUTOPHHTA Ka-
yecTBa 06pa3oBanus, r. Momxap-Ona).

S

7. MeToauveckue yKazaHus JJIsi 00y4alomMXcsl 0 OCBOCHHUIO T CUUILITHHBI (MOTYJIs1)

Ha camocTositensHyto paboTy cTyneHTOB oTBoAUTCA 37% BpeMeHH OT 00Iled TpyI0eMKO-
cTu AucHUIUIMHGBL. [IpoBepka 3HaHUI CTy/I€HTa OCHOBaHA HAa KOHTPOJBHBIX BOIIPOCAX U JOIMOIHH-
TEJbHBIX BOIPOCAX, KACAIOIINXCSI COOTBETCTBYIOLINX Pa3/Ie/IOB AUCLUUIIINHDIL:

- BBINIOJIHEHHE JJOMAIIHUX 33/IaHUM 110 MPAKTUUECKUM 3aHSATHSIM;

- yCBOEGHHE, JOMOJHEHHE M BHHKaHHE B pa3Oupaemble pazlienbl IUCHUIUIMHBI MPU I0-
MOIIIM 3HAHUH, TTOJTy4aeMbIX TTOCPEICTBAM U3yUYEHUS PEKOMEHIyeMOU JTUTEPATYPHI.

- KOHCYJIbTalluW, OPTaHU30BAHHBIC ISl Pa3bsCHEHUS MPOOJIEMHBIX MOMEHTOB IPHU ca-
MOCTOSITEJIBHOM M3YY€HHUU TE€X WM WHBIX acleKTOB pa3esioB ycBauBaeMoW MH(opmanuu B AuC-
LUTITUHE.

8. Ilepeyenr HHPOPMANMOHHBIX TEXHOJOTHH, UCMOJIb3yeMbIX NMPH OCYyIIECTBIIe-
HHMHU 00Pa30BaTEJbHOI0 MPOLECcca MO JUCHUILIHHE (MOAYJIIO0).

8.1 IlepeyeHb HH(POPMALHOHHBIX TEXHOJIOTHIA.

He npenycmotpeHo.

8.2 IlepeuyeHb HEOOXOAUMOTO MPOTPAMMHOI0 00ecIeYeHusl.
CpeactBa MynbTUMEANIHON o0yyaroliei maboparopuu:

— KOMITBIOTEPHBIH KJ1acc;

— TEXHUYIECKOE 00eCTIeUeHHE: TIEPCOHAITBHBIC KOMITBIOTEPHI.

8.3 IlepeyeHb HH(OPMALMOHHBIX CIIPABOYHBIX CHCTEM:
He npexycmotpeHo.

9. MarepuajbHO-TeXHHYECKas1 0a3a, HeoOXoAUMAas /JJsl OCyllecTBJIeHUsI 00pa3oBa-
TeJBLHOTI0 NMpolecca No JUCUMUILINHE (MOTYJII0)

MartepuranbHO-TEXHUUYECKOE 00ECTIE€UeHHE TUCIUTUINHBI
Ne Bug pabot
1 OCHAIIIEHHOCTb
1. Jlexktmonnble 3aHs- | Ayauropus 211 C, ocHalieHHas NMEPEHOCHBIM MPOSKTOPOM H
THS MAarHuTHO-MapKEpPHOU JTOCKOM.
2. Cemunapckue 3aHsi- | Ayauropun 144 C ocHamieHbl MarHUTHO-MapKEepHBIMHM JOCKa-
THS MHU.
3. | CamocTosiTenbHas Aymutopust 144 C ocHaiieHHass KOMIBIOTEPHOM TEXHHUKOH ¢
pabota BO3MOKHOCTBIO MOJKIIIOUEHHUS K ceTH «VHTepHET», MporpaMMon
HKPAHHOTO YBEIMYEHUS M 00eCreueHHBbIH T0CTYIIOM B 3JIEK-
TPOHHYIO MH(OPMALIMOHHO-00pa30BaTENIbHYIO 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/

