MunncrepcTBO 00pazoBanus U Hayku Poccuiickoit @enepauuu
DeneparbHOE TOCYIaPCTBEHHOE OIO/KeTHOE 00pa3oBaTeIbHOE YUpeKIeHUE
BBICIIIEr0 00pa30OBaHUS
«KybaHCKHH rocyqapCcTBEHHBIH YHUBEPCUTET
DU3UKO-TeXHUYECKUH HaKyIbTeT

Hpagemop no y4eOHol paborte,
cauecTBY 0Opa30BaHUsI — IIEPBbIit
rop

.
30

R O il
B

A.I'. UsaHoB

2015 .

PABOYAS ITIPOT'PAMMA JUCHUIIJIVNHBI
51.B.04 BEKTOPHBIN U TEH30PHBIN AHAJIN3

Hanpasnenue noaroroBkn  11.03.04 DnexTpoHuka 1 HAHOZJIEKTPOHUKA
Hampasnennocts (mpodguinb) HaHOTEXHOIOTUH B JIEKTPOHUKE
[Iporpamma MOATOTOBKM  akajgeMUyecKas

®dopma oOydyeHuss  O4dHas

KBanudukauus BeIlyCKHUKa  OakajiaBp

Kpacnonmap 2015



Pabouas nporpamma AMCHUIIINHBI «BEKTOPHBIN M TEH30pHBIA aHAINU3» COCTAaBJICHA B
COOTBETCTBUM C DenepalibHbIM TOCYJAapCTBEHHBIM OOpa30BaTENIbHBIM CTaHAapTOM
BBICIIET0 00pa30BaHuUs MO HanpasieHUIO NoAroToBku 11.03.04 DnekTpoHHKa U HAHO-
DIIEKTPOHHMKA.

[IporpamMmmy cocTaBHiI:
MapteiHoB A.A., TO1IeHT Kadeapbl

Teop. GUMKH U KOMII. TEX., % jé e
K. pU3.-MaT. HAyK, TOLEHT ¢ 5 G Jrrreq

MOJIHCE

PaGouas mporpamMma JUCHUTUTHHBI « BEKTOPHBIN ¥ TEH30PHBINA aHAN3)» YTBEPXKICHA HA
3acelaHuu Kadeapbl TEOPETHUECKOW (U3UKKA M KOMITBIOTEPHBIX TEXHOJOTHHA (pa3pa-
00TUYMKa)

npotokoa Ne 9 «06» ampens 2015 . /%M/
3aBenyromuii kadeapoit (pazpadorunka) Tymaes E.H.

~  nefdmucs

Pabouas mporpamma oOcy:kJieHa Ha 3aceJaHuu Kadeapsl paauoPU3nK U HAHOTEXHO-
JIOTUM (BBITYCKAIOIIIEH )

npotokost Ne 12 «21» mas 2015 r.
3aBenyromuii kadeapoii (Beimyckatomieir) Kombitos I'.D. .

T TIOARMCH

YTBepxkaeHa Ha 3aceJaHUH Y4EOHO-METOANYECKON KOMUCCUH (DPU3UKO-TEXHUYECKOTO
bakynbTeTa

npoTokos Ne 10 «29» mas 2015 r. ' _
[Ipencenarens YMK dakynbrera borato H.M. Zé- e

NOAIHCEH
Pernien3eHTsr:

JL.P. T'puropssiH, ren. gupextop OO0 HIID «Me3ony, k. ¢pu3.-Mat. HayK

H.M. boraros, 3aB. kad. ¢puznku 1 nHOOPMAITMOHHBIX CUCTEM, . ()H3.-MaT. HAYK,
podeccop



1 Henun u 3a5a4u U3y4YeHUs! JUCHHUILIHHBI

1.1 Meab AMCHUATIIMHBI

VYuebHas qucuuiiMHa « BeKTOpHBIN M TEH30pHBINA 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 TEOpeTUUecKoil ¢pusuke: TeopeTnyeckoil MexaHuke, DIEKTPOIu-
Hamuke, Teopun ynpyroctu, MexaHuke criomHsIx cpes, CrenuanbHOM TEOPUU OTHOCHTEIBHOCTH,
OO011eil TeoprH OTHOCUTEIIBHOCTH, TE€OopHH BOJIH U psiaa APYrux (uU3nveckux teopuil. bazoBwiii xa-
pakTep ammapaTa BEKTOPHOI'O M TEH30PHOTO aHajiu3a OOYCIIOBJICH €CTeCTBEHHOW KilaccH(uKanuen
¢u3nUecKux BEIMYHUH (CKaJsAp, BEKTOP, TEH30p), KOTOpask NaeTcs B paMKax 3TOro ammapara 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 NMPAKTUYCCKUMHN HABBIKAMU paGOTbI C MAaTCMaTUYCCKUM allliapaToM BCKTOPHO-
'O 1 TCH30PHOT'O aHAJIN3a.

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

YueOHast nucumuinHa «BeKTOpPHBI M TEH30pHBIH aHAJM3» BXOAUT B BapUATHBHYIO 4acTb
UKJIa 001IenpodeccuoHaIbHBIX AUCHUILIMH 0a30BOr0 y4yeOHOro MJIaHa 10 HAIIPaBJICHHUIO MOATOTOB-
k1 O6akanaspuara 11.03.04 DnekTpoHMKa U HAHORJIEKTPOHHUKA.

Jli ycnemHoro 0CBOEHMs JUCHMITIIMHBI CTYJEHT JOJKEH BIIIETh 0053aTeIbHBIM MUHUMYMOM
COJIep’KaHUsl OCHOBHBIX OOpa30BaTENbHBIX MPOrpamMM I10 MAaTeMaTuKe (aHaJIUTUYECcKash reoOMEeTpus,
JAuHelHas anaredpa, BKIIIOYasi MaTeMAaTHYECKUN aHAJIN3).

1.4 IlepeuyeHb MIIAHMPYEMBIX Pe3y/JIbTATOB 00y4YeHHs 10 AUCHUILIHHE (MOIYJ/II0), COOTHe-
CEHHBIX C MVIAHMPYEMBIMH Pe3yJbTaTAMH 0CBOEHHUSI 00Pa30BaTEJIbHOI MPOrpaMMbl
IIponecc msydennss muctMIUIMHBL HampaBjieH Ha (OPMHUPOBAHHME BJIEMEHTOB CIIEAYHOLIEH
komneTeHuu B cooTBeTcTBHH ¢ PI'OC BO u OOII no nanHOMYy HampaBlieHUIO MOATOTOBKH (CIEIu-
AJTBHOCTH):

No WNunexc | Conepkanue koM- | B pesynbrare uzydenus yueOHONW JUCIUILIMHBI 00y4da-
. | KOMme- | TeTeHumH (nm eé FOLLMECS TOJKHBI
" | TeHnum 4acTH) 3HATh YMETh BJIaJeTh
l. OIIK-1 CIOCOOHOCTHIO OCHOBBI  BEKTOP- | HCIIOJIb30BaTh CIOCOOHO-
MPECTABIATh HOTO M TEH30p- | MATEMaTUYECKUH | CTBIO  Tpea-
aJIeKBaTHYIO  CO- | HOTO aHaJlM3a | anmnapaTr BEKTOp- | CTaBIATh
BPEMEHHOMY YpOB- | (OIpeneneHus HOT'O M TEH30PHO- | a€KBaTHYIO
HIO 3HAHUH Hayd- | cKalsipa, BEKTOpa | 0 aHaiu3a Uil | COBPEMEHHO-
HYIO KapTUHY MHMpa | U TEH30pa; Ju(]- | OCBOCHUS Teope- | My  YPOBHIO
Ha OCHOBE 3HaHMs | (pepeHIMalibHblEe | THYECKUX OCHOB U | 3HAaHMM Hayd-
OCHOBHBIX  TIOJIO- | ONEpaluy MepBO- | IPAKTHYECKOTO HYIO KapTHHY
KEHHH, 3aKOHOB M | ro mopsAaka (Tpa- | UCTIONB30BaHMUSI B | MUpa Ha OC-
METOJI0B ecTte- | TUEHT,  JIUBEP- | COBPEMEHHOW (U- | HOBE  3HAHUSA
CTBEHHBIX HAayK | | T€HIHUs, POTOp), a | 3UKe OCHOBHBIX TIO-
MaTEeMaTHKU Tak ke audde- JOXKEHUH BeK-
pEHIIMAIBHBIC TOPHOTO u
orepanuu BTOPO- TEH30PHOI0
ro mopsaka Jyis aHaJIM3a
CKaJISIPHOTO u
BEKTOPHOIO  IIO-
Jen
2. I1K-2 CIIOCOOHOCTBIO ap- | OCHOBHBIE TIOJIO- | MOJIB30BATbCA OC- | MPAKTHYECKH-




No WNunexkc | Conepxanue koM- | B pesynbprare uzyueHus yueOHOMN TUCIMILIMHBI 00y4a-
L | KOMIe- | TIeTCHIHH (nmm eé FOLUECS TOJIKHBI
" | TeHuumn 4acTH) 3HATH yMeTh BJIA/IeTh
I'YMEHTHPOBAaHHO JKEHHs BEKTOPHO- | HOBHBIMU  II0JIO- | MM HaBBIKAaMHU
BBIOMPATh U pealu- | TO U TEH30PHOTO | )KEHUSMH  BEK- | HCIOJb30BaA-
30BBIBATh HA IPaK- | aHalIM3a TOPHOIO M TEH- | HUA  BEKTOp-

tike  3¢pdexrus-
HYIO METOIUKY
IKCIIEPUMEHTAIIb-
HOrO  HCCIEI0Ba-
HUS TIApaMEeTPOB H
XapaKTePUCTHK
npuboOpoB,  CXeM,
YCTPOMCTB M yCTa-
HOBOK JJICKTPOHHU-
KM ¥ HaHODJICKTPO-
HUKH Pa3JIMYHOTO
(YHKIIMOHATIBHOTO
Ha3HAYCHMS

30pHOTO aHaIH3a
st 3G HEKTUBHO-
rO peIIeHUs JKC-
MEPUMEHTAIBHBIX
3aja4 B pusuke

HOTO W TCH-
30pHOTO aHa-
au3a JUIS pe-
meHuss  Gpuzu-
YEeCKHX 3a7a4

2 CTpyKTypa U coiepKaHue TUCHUILTHHbI

2.1

BHJIaM paOOT MPEACTABICHO B TaOIHIIE.

Pacnpenesienne Tpy10éMKOCTH THCIMIIMHBI 10 BUaM PadoT
O6m1ast Tpy10EMKOCTh TUCIHUILIMHBI cocTaBisieT 3 3ad.ef. (108 gaca), ux pacmnpeneneHue mo

Bun yuebHoit paboThl Bcero CemecTtpbl
4acoB (gackr)
3

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

AyIMTOpHBIE 3aHATHS (BCEro): 64 64

3aHATHA NEKIIUOHHOTO TUIIA 32 32 -

JlaGoparopHble 3aHATHS - - -

3aHATHS CEMUHAPCKOTO TUIA (CEMHHAPBI, TPAKTHUECKHE 1 3 -

3aHSTHS)

HNuas koHTaKTHasi padora: 4,2 4,2

KonTpons camoctostensHoi padbotsl (KCP) 4 4

IIpomexyrounas atrectauus (MKP) 0,2 0,2

CamocrosiTesibHas padoTa, B TOM YHCJIe: 39,8 39,8

[TpopaboTka yueOHOTO (TEOPETUUECKOT0) MaTepHraia 30 30 -

BrinonHenue HHIMBUYaTbHBIX 33JaHUM (ITOJITOTOBKA CO- 9.8 938 i

oOIIeHn, Tpe3eHTaIN ) ’ ’

OO0mas Tpy10eMKOCTh yac. 108 108 -
B TOM 4HCJIe KOHTAKTHAsA 68.2 68,2
padora
3a4. el 3 3




2.2 CTpyKTypa QM CHUIUINHBI:
Pacnipenenenne Bu10B yaeOHOM paOOThI U UX TPYJOEMKOCTH IO pa3fiesiaM AUCIUILTUHBL.
Paznenbl (TemMbl) AUCIUIUIMHBI, H3y49aeMbIe B 3 ceMecTpe (ouHas ghopma)

BekropHslli aHanu3 B
KPHUBOJIMHEWHBIX KOOP-
JUHATax

KoopanHaTtHBIE TOBEPXHOCTH U KOOPAUHATHBIE
muHUU. JonycTumble npeoOpazoBaHus KOOPAU-
HaT U ux cBoiictBa. OCHOBHOW 0a3uc B KPUBO-
JUHEWHBIX KoopauHaTax. Koadduuuments: Jla-
Me. B3aumHbIi 6a3uc B KpUBOJIMHEHHBIX KOOP-
JuHarax. PasimojkeHue BEKTOpa 110 OCHOBHOMY

KonnyecTBo yacos
No HaumenoBanue pa3zzienos (Tem) Aymuropras Breayropras
Bcero pabora pabora
JI 113 JI3 CPC
1 2 3 4 5 6 7
1. |BekTopHbIi aHAJIU3 B IEKAPTOBBIX 30 10 10 i 10
KOOpAMHATaX
2. |BekTopHBIil aHAIN3 B KPUBOJIUHEH- 30 10 10 i 10
HBIX KOOPJAMHATAX
3. |OpToroHajabHbI€ TEH30PbI 26 8 8 - 10
4. |DneMeHThl TeOpUH TPyl 17,8 4 4 - 9,8
HUmozo no oucyunnune: 32 32 - 39,8
2.3Coaeprxkanue pa3aesioB IMCHUIINHBI:
2.3.1 3aHgTHA JeKIHOHHOI0 THIIA
Ne HaumenoBanue Comepxanye pasiena dopma TEeKyIEero
pazneina KOHTPOJIS
1 2 3 4
1. CkansapHoe none. [IpousBonnas mo Hampasie-| OTBeThI Ha KOH-
Huto. ['pamuenT ckanspaoro noss. Juddepen-| TponpHBIEC BOIpO-
[MaTbHO-BEKTOPHBIN omepaTtop [amMuibTOHA| CBI U 3aJaHUS.
(omeparop “nabna”). Bekropuoe nosne. [loten-
uanbHOe BeKTOpHOE moie. [IoTok BekTopHOTrOo
nossi. Teopema [Maycca - Octporpaackoro. u-
BEPIeHLIMs BEKTOPHOTO MOJIsI, €€ UHBAPHUAHTHOE
onpeneneHue u ¢$pusndeckuit cmpica. ConeHou-
JanbHOE BEKTOpHOE moje. Llupkynsius Bek-
topHoro mojisi. Teopema Crtokca. Porop Bek-
. TOPHOTO MOJIsl, M0 MHBAPUAHTHOE OIPEEIICHHE
BekropHslii aHanu3 B o
JIeKAPTOBHIX KOOPHHA- u pusnueckuit cmpici. [Ipuznaku MOTEHIHAb-
Tax HOCTHU M COJICHOUJIAJIbHOCTH BEKTOPHBIX MOJIEH.
[Ipon3BoabHOE BEKTOPHOE MOJIE KaK CyMepIio-
3UIUSl TOTEHLIMAIIBHOTO U BEKTOPHOTO MOJEH.
HuddepeHunanpaple onepanuyd BTOPOro Io-
psanka. Onepartop Jlanmaca. IlepBas u BTOpas
dbopmyner I'puna. HMcmons3oBaHue ammapara
BEKTOPHOI'O aHaJM3a Ha NpPUMEpPE YpaBHEHUM
MaxkcBemia  ansi  3J€KTPOMarHUTHOTO — TOJI,
ypaBHenuii Jlamnaca u Ilyaccona mig snekrpo-
CTaTMYECKOTO IOTEHIIMala, YpaBHEHHUS TeIIo-
MPOBOJIHOCTH B MTPOCTPAHCTBE U YpaBHEHUs He-
Pa3pbIBHOCTH.
2. KpuBonuHelinble KOOpAUHATHI B MPOCTpaHCTBE.| OTBETHI HA KOH-

TPOJIBHBIE BOIIPO-
CBI




U B3auMHOMY Oasucy. KoBapmaHTHbIE U KOH-
TpaBapHaHTHbIE KOMIIOHEHTHI BekTopa. Kpuso-
JMHEHHbIE OPTOTOHAIBHBIE KoOpAMHATHL. Oc-
HOBHBIE Iu(QepeHnanbpaple onepauun (rpa-
JHMEHT, TUBEpPreHnus, poTop, oneparop Jlamra-
ca) B KPUBOJMHEWHBIX OPTOTOHAJIBHBIX KOOP-
JMHATAX.

OpToroHajibHbIE TEH30-
pBI

OpToroHanbHbli TEH30p BTOPOrO paHra B
TPEXMEPHOM MPOCTpaHCTBE. Anrebpa TEH30-
POB: CIIOKEHUE U YMHOKEHUE TEH30POB, YMHO-
JKEHHE TEH30pa Ha BEKTOP, PA3J0KEHUE TEH30-
pa Ha CUMMETPUYHYIO M aHTUCUMMETPUYHYIO
yacTu. CUMMETPUYHBIE TEH30pPbl U TEH3O0PHBIM
3JUIANCOU. ['TaBHBIE OCU U TJIAaBHBIEC 3HAYEHUS
CUMMETPUYHOTO TeH30pa. MHBapuaHThl TEH30-
pa. JlnanHoe u akcuanbHOE NPEICTaBIICHUS Be-
IIECTBEHHOI'0 CUMMETPUYHOIO0 TEH30pa BTOPO-
ro paHra. AHTUCUMMETPUYHBINA TEH30P BTOPOIroO
paHra nyaneHbld BekTOopy. Tenszop JleBu-
UYesuThbl. MeTprdecKuil TEH30p U €r0 CBOWCTBA;
paccTositHue B TPEXMEPHOM EBKJIUIOBOM MpO-
cTpaHcTBe. Mcnonb30BaHME TEH30POB B TEOpe-
TUYEeCKOW (pU3HKe: TEH30pbl B KIACCUYECKOM
MEXaHHWKe; TeH30p JnedopManuii © TEH30p
HalpsHKEHUH B TEOPUM YIPYIOCTH; TEH30PbI
JIAJIEKTPUYECKOM M MAarHUTHOM MPOHUIIAEMO-
CTEH Cpelbl; TEH30p AJIEKTPOMATHUTHOIO MOJIS
B 3JICKTPOJIMHAMUKE.

OTBETHI HA KOH-
TPOJIbHBIE BOIIPO-
CHI

DIEMEHTHI TEOPUH
rpynm

OnemeHThl abcTpakTHOM Teopuu rpymm. Ilpe-
00pa30BaHUsl CUMMETPUHM KPUCTAJUIOB; TOYEU-
Hble KpucTayuiorpaguueckue rpynmnsl. Oproro-

HaJIbHAs Tpynna npeodbpa3zoBaHUH.

OTBETHI HA KOH-
TPOJIbHBIE BOIIPO-
CHI ¥ 3aJIaHUSA

2.3.2 3aHATHSA CEMHHAPCKOI0 THIIA

BapuanTel

MPAKTUYCCKUX

3aJlaHuii  Oepyrcs U3 ydyeOHUKa:

PrikoB

B.T. Bekrop-

HBIN ¥ TeH30pHbIN aHanu3 [Tekct] : yueOHOe mocobue cTyaeHToB By30B / B. T. PrikoB ; M-Bo 00pa-
3oBaHus U Hayku Poc. ®enepamnuu ; Kybanckuii roc. yH-T. - Kpacaonap : [KyoI'V], 2008. - 98 c.

pHI

Ne HaumenoBanue TeMarnka NpaKkTUYECKUX 3aHATUN dopma TEKYIIEro
} paszaena (cemMHrHapoB) KOHTPOJIS
1 2 3 4
1..BexTopHbIi aHANIN3 B Pemenue 3amau mo temam: ckanspusle U |KoHTponbHas pa-
JIEKapTOBBIX KOOPAWHA- |BEKTOPHBIC IMOJIS; TPAIUEHT, JUBEPTCHIM, |00Ta
Tax potop, omeparop Jlamiaca B JeKapTOBBIX
KOOpJIMHATAX.

2.  |BekTopHblil aHANK3 B Pemenne 3amau mo temam: ckansipHble W |OTBETHI HA KOH-
KPUBOJIMHENHBIX KOOP-  |BEKTOPHBIEC MOJIS; TPAJIUEHT, TUBEPIEHIUS, (TPOJIbHBIE BOIIPOCHI
JIMHATaxX potop, oneparop Jlamnaca B KpUBOJMHEN- |U 3aJaHUS

HBIX OPTOTOHAJIBHBIX KOOPJMHATAX.
3. |OptoronanbHbie TeH30- |Pemenue 3amau mo Temam: anredpa TeH30- |OTBETHI HA KOH-

pOB (CIIOXKEHUE, YMHOXKEHHE TEH30pa Ha
BEKTOp, Pa3io)KEeHHE TEH30pa Ha CHMMET-

TPOJIBHBIC BOIIPOCHI
U 3aJaHUA




PUYHYI0O U AHTUCUMMETPUYHYIO 4YaCTH);
MIPUBEJICHUE CUMMETPUYHOTO TEH30pa
BTOPOrO paHra K JUaroHaibHOH (dopme;
COOCTBEHHBIC BEKTOPHI U COOCTBEHHBIC
3HAQYECHHS] CHMMETPUYHOTO BEIIECTBEHHOTO
TEH30pa BTOPOTO paHra; METPUYECKUM
TeH30D; TeH30p JleBu-UYeBUTHI.

4. DJIEeMEHTHI TEOPUU Pemienue 3amad mo temam: matpuyHoe M |OTBETbl Ha KOH-
rpyII WHBApUAHTHOE TIPEJICTABIICHUS] TEH30pPOB |TPOJIbHBIE BOPOCHI
BTOPOT'O paHra, ONPEACIISIIONTUX MMOBOPOTHI M 3aIaHUS

BOKpPYT' 3aJJaHHOM OCH, OTPaKEHHE B 3a-
JAHHOM TUIOCKOCTH M NMPOEKTUPOBAHUE Ha
3a/IaHHOE HaIlpaBJICHUE.

2.3.3 JlabopaTopHbIe 3aHATHS
[To nuctunnae «BeKTOPHBIN M TEH30PHBII aHAIN3)» 1Ta00paTOPHBIC 3aHATHS HE TUIAHUPY-
IOTCHL.

2.3.4 llpumepHasi TeMaTHKa KYPCOBBIX Pa0doT (IIPOEKTOB)
CornacHo y4yeOHOMY IUIaHY KYpcOBbIe pabOThl (IIPOEKTHI) MO JaHHOH AUCUUILUIMHE HE Mpeay-
CMOTpPEHBI.

2.4 TlepevyeHb Y4eOHO-METOAUYECKOT0 oOOecleYeHUsl JIA CAMOCTOSTENbHOI PadoThl
00y4YaIIHXCS 10 TUCHHUILINHE (MOYJIIO)

[lepeueHs yueOHO-METOANMYECKOTO 00ECIICUeHUS JUCIIUILTUHBI [0 BBI-
HaumenoBaunue

Ne pasjiena HOJTHEHHUIO CaMOCTOSATEJILHON pabOoThI

1 2 3
1. 1. I'opanenko A.b OcHOBBI BEKTOPHOTO M TEH30PHOI'O aHa-
nu3za:  yueOHoe mocobue / A.b.Topmuenko, M.JI. 3omoTapes,
H.I'. KpaBuenko. - KemepoBo: KeMepoBckHil TOCy1apCTBEHHBIN YHUBED-
CHUTET, 2009. - 133 c. - URL:
http://biblioclub.ru/index.php?page=book&id=232488

2. I'opnau b.A. Ten3opHas anre6pa ¥ TEH30PHBIA aHAIU3
Pa3zgennl 1 — 4. |[Daexrponnsiii pecype]: yuebHoe mocobue / B.A. T'opmau. — CaHKT-
[lerepOypr: Jlawp, 2015. — 160 c¢. — Pexum pocryna:
https://e.lanbook.com/book/56160.

3. PrikoB B.T. BekropHblil u TeH30pHbIN aHanu3 [TekcT] : yueb-
HOoe mocobue cryaeHtoB By30B / B. T. PrikoB; M-Bo oOpa3oBaHus U
Hayku Poc. ®enepannn; Kybanckuii roc. yH-T. - Kpacnomap: [KyoI'Y],
2008. - 98 c.

3. O0pa3oBaTeibHbIEC TEXHOJIOTHH

Jns npoBeeHUs MEHbBIIEH YacTH JICKIIMOHHBIX 3aHSATHUW HCIOJIB3YIOTCS MYJIbTUMEIUNHbBIC
CpPEACTBA BOCIPOM3BEAEHHUSI aKTUBHOI'O COJEPKHUMOIO, MO3BOJISIFOLIErO CIYIIATEI0 BOCIPUHUMATD
0COOEHHOCTH M3y4aeMou mpoeccru, 3a4acTyl0 UTPAIOIIUE PEIIAoNIyI0 POJib B TOHUMAHUU U BOC-
OpUsITUH, a Takke (GopMHpPOBAHUU TPOGHECCHOHATBHBIX KOMIETeHIMH. bomnbimas dacte Jekiuil u
MPAKTUYECKHUE 3AHATUS MPOBOJATCS C UCIOIB30BAaHUEM TIOCKU U CIIPABOYHBIX MATEPUAIIOB.

[Io mucuuniumHe NpoOBOIATCS ABYXYACOBBIE JEKIIMOHHO-IIPAKTHYECKHE 3aHATUA. [Ipu aTOM B
KaXJOM MOJYJE€ MPOBOAATCA MPAKTUYECKUE 3aHATHUS, MOCBAIICHHBIE PEIICHUIO TUIIOBBIX 3a/1ad. B
MPOIeCcCce MPAKTUYECKUX 3aHITHI MPOBOJUTCS 00CYXKIeHHE U pa300p pelieHui MpUKIaaHbIX 3a1ad.


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

Takol MHHOBAIIMOHHBIN TTOIXO0/1 TIO3BOJIMJI BHEIPUTH B TIPOIIECC MPENo aBaHust y4eOHON uc-
UTUTUHBI «BeKTOPHBII ¥ TEH30pHBINA aHAIN3)» HOBBIE CPEICTBA, (POPMBI M aKTUBHBIE TIPOTPECCUBHBIC
MeToabl 00yueHus. Vcmonap3yeMble TEXHOJOTHHM CIIOCOOCTBYIOT pealu3allii CTYJASHTAaMH CBOETO
JIMYHOCTHOI'O, ITO3HABATCIIbHOI'O U TBOp‘ICCKOI‘O IIOTCHIIHAJIa WU BBIIIOJIHCHUIO y‘-IC6HLIX 158 y‘-IGGHO-
HCCJIEI0BATEIbCKUX Pa0OT IO JIMYHBIM TPACKTOPHSIM.

4. OueHoOYHbIE CPeACTBA /ISl TEKYLIEr0 KOHTPOJISA YCIIeBA€MOCTH U NMPOMEKYTOYHOM aT-
TeCcTAlNHU

Tekylmuii KOHTPOJIb:

— MpOBEpKa JIOMAIITHUX 33JJaHUM IO CEMUHAPCKUM 3aHITHUSIM;

— KOHTPOJIbHBIE BOIIPOCHI 110 pa3jenaM yueOHO mporpaMMmsl;

— pedepar;

— Ipe3eHTalus 1o TeMe pedepara;

— BHYTPHUCEMECTPOBAsI aTTECTALIMS.

UTOroBbI KOHTPOJIb:

—3a4er.

4.1 ®oHJ OLIEHOYHBIX CPEACTB /s NPOBeJAeHNUs TeKylIel aTTecTauuu
Texymmii KOHTPOJIb YCBOCHMS Marepuasia JOMALIHUX NPAKTUYECKUX 3aJaHUN MPOBOIUTCS
npernojaBareseM yctHo B (hopme Oecenbl. OnieHKa — 1o 5-Tu OaJuIbHOM cUcTEME.

4.1.1 Tembl pedepaToB:

. CucreMbl KpUBOJIMHEWHBIX KOOPAUHAT.

. TopounanpHas cucrema KoopauHaT. Jlanmacuan CKaIIpHON (GyHKINH.

. TpéxmepHble napabonuyeckue KOOpAUHATHL. Jlannacuan cKkalapHON GyHKLIUH.
. DnnmuncouaanbHbe KOOpAMHATHL Jlamiacuan ckainsipHor (QyHKIINU.

. IlapaGosionianbHble KOOpAUHATHL. Jlamacuan cKaJspHON (GYHKLUU.

. bunnnuuapudeckue koopauHaThl. Jlannacuan ckaasipHON QYHKIIUH.

. bunonspuele koopauHatel. JlannacuaH ckaasipHON QyHKIUH.

. [Tapabonuyeckue koopanHathel. Jlannacuan ckansipHON QyHKIUY.

. Konnueckue koopannatsl. Jlannacuan ckaisspHON QyHKIUH.

. Koopaunars! sanunruyeckoro nuauHapa. Jlamnacuan ckaisipHOl GyHKIMH.

. Koopnunats! napabonuueckoro nunusapa. Jlanimacuan ckansipHol QyHKIMH.
. TopounanbHas cuctema KOOpAUHAT. ['paiueHT cKanspHON QyHKINN.

. TpéxmepHble napabonnyeckue KOOpAUHATHL. ['paeHT cKalsapHON QyHKIMH.
. DIUIncouAanbHble KOOpAUHAThL. ['pagueHT ckansapHoi QyHKIUY.

. IlapabononnanbHble KOOPAUHATHL. ['paueHT cKalsapHO QyHKIMY.

. buninnuuapudeckre KoopauHaThl. ['paiueHT cKanspHON QYyHKINH.

. bunonspueie koopauHatel. ['pagneHT ckansipHON QYHKIMH.

. [Tapabonnyeckue koopaAUHATHL. [ pagleHT CKaIsIpHON (YHKIIUH.

. Konnueckue koopaunatsl. ['pagueHT ckanspHoil pyHKIMH.

. Koopaunats! sanuntryeckoro nunuHapa. Jlamnacuan ckaiasipHON (GyHKIIUH.

. Koopnunats! napabonuueckoro nunuuapa. Jlanmacuan ckansipHoi QyHKIHH.
. I'pynna nepecTaHoBOK.

. I'pynna Marse.

. IIpeoOpa3oBaHus MPOCTPaHCTBA.

. ToueuHble rPyIIbEl CHMMETPHH.

. [IpuBoIMMBIE U HEMPUBOAUMBIE IPEICTABICHUS

. YMHOXEHUE onepannuii CMMMETpUN

. 'eHepaTopbl TOYEUHBIX IPYIII.
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4.2 ®oH OLIEHOYHBIX CPEICTB ISl MPOBEACHHUS MPOMEKYTOUHON aTTecTAlUMN
4.2.1 Ilpumepbl BONPOCOB JIsl MOATOTOBKH K 3a4eTy
BekTOpHBIH aHAJIM3 B 1IEKAPTOBbLIX KOOPAMHATAX
Ckansiproe niose. [ToBepxHOCTH YPOBHSI.

—

2. IlpousBojHas O HAINPABJICHUIO, TPATUEHT CKAISIPHOTO MOJIS B JEKAPTOBBIX KOOPJIMHATAX U CBS3b
MEXTy HUMH.

3. JuddepenunanbsHo-BEeKTOPHBIN onepaTop I'ammiibToHa (omeparop “Habna’).

4. BextopHoe nose. [loTeHIInaibHOE BEKTOPHOE I0JIE.

5. Tlorok BekTopHoro noss. Teopema ["aycca - Octporpaackoro.

6. JluBepreHuus BEKTOPHOIO MOJS B JIEKAPTOBBIX KOOPAMHATAX, €€ MHBAPUAHTHOE OINpEAEIICHUE U
¢buznueckuit cmbicia. CoJaeHOUJAIbHOE BEKTOPHOE TOJIE.

7. Hupkynsius BekTopHoro nosst. Teopema Crokca.

8. Porop BeKTOpHOro moJis B JEKapTOBBIX KOOpJAMHATAX, €r0 MHBAPUAHTHOE oImpezesieHue U Qpusu-

YECKUU CMBICII.

9. llpu3HaKy NOTEHIUAIBHOCTH U COJIEHOUIATBHOCTH BEKTOPHBIX IOJIEH.

10. IIpon3BonbHOE BEKTOPHOE MOJ€ KaK CYNEPIO3ULIMs MOTEHIUAIBHOIO U COJEHOUJAIBHOIO I0-
nei.

11. Iuddepennmanbubie onepamuu Broporo mopsiaka. Omneparop Jlamnaca. [Tepsas u Bropas popmy-
nel [ 'puHa.

BexTopHBIii aHATH3 B KPUBOJHMHEHHBIX KOOPAUHATAX

12. KpuBonuHeliHble KOOpPAUHATB B POCTpaHCTBE. KOOpAMHATHBIE ITOBEPXHOCTH U KOOPAUHATHBIE
JIMHUH.

13. onycTumble mpeodpa3zoBaHus KOOPAWHAT U UX CBOMCTBA.

14. OcHOBHOIi 6a31C B KPUBOJIMHEHHBIX KOOPAMHATAX.

15. Koaddumuentsr Jlamn.

16. B3anMHbIi1 6a3uC B KpUBOJIMHEWHBIX KOOPIMHATAX.

17. Pa3nokeHune BEKTOpa [0 OCHOBHOMY M B3aUMHOMY 0Oa3ucy. KoBapuaHTHbIE U KOHTpaBapuaHTHbIE
KOMIIOHEHTBI BEKTOpA.

18. KpuBonuHeHbIE OPTOTOHATIBHBIE KOOPANHATHI.

19. I'paiueHT B KpUBOJMHEHHBIX OPTOrOHAIBHBIX KOOPJMHATAX.

20. JluBepreHuys B KpUBOJIMHENHBIX OPTOTOHAJIBHBIX KOOPIWHATAX.

21. PoTop B KpUBOJIMHEWHBIX OPTOTOHAJIBHBIX KOOPAUHATAX.

22. Oneparop Jlannaca B KpUBOJIMHENHBIX OPTOTOHAJIBHBIX KOOPAHATAX.

OpToronajbHbie TEH30PbI

23. OpToroHaJibHbII TEH30p BTOPOrO paHra B TPEXMEPHOM IPOCTPAHCTBE.

24. Anrebpa TEH30pOB: CIIOKEHHE U YMHOXKEHHE TEH30pOB, YMHOXKEHHE TE€H30pa Ha BEKTOp, pa3io-
YKEHHE TeH30pa Ha CHMMETPUYHYIO U aHTUCUMMETPUYHYIO YaCTH.

25. CuMMeTpHUYHBIE TEH30PbI U TEH30PHBIN JJUIMIICOU.

26. I'naBHBIE OCH, TTIaBHbIE 3HAUEHUSI U MHBAPUAHThl CUMMETPUYHOIO TEH30pA.

27. JlnagHoe M aKCUaJbHOE MPEJCTABICHUS BEUIECTBEHHOIO CUMMETPUYHOTO TEH30pa BTOPOTO PaH-
ra.

28. AHTHCHUMMETPHUYHBII TEH30p BTOPOIO PaHra AyalbHbIN BEKTOPY, TeH30p JIeBu-UuBUTEI.

29. ®yH1aMEeHTAIBHBIN TEH30P U €r0 CBOMCTBA.

30. PaccrosiHue B TpEXMEPHOM €BKJIMJJOBOM IIPOCTPAHCTBE.

DJIeMeHTBI TEOPHH TPy
31. I'pynna, npeo6pa3oBaHusi CHMMETPHUH KPUCTAJJIOB, TOUEUHBIE KpUCTAJUIOrpaduuecKue TpyIIbl.
32. OproroHanbHas rpyIia npeoopa3oBaHHA.

3aueT MPOBOAUTCS YCTHO MO OMJIeTaM, COCTOSIIIIUM U3 JIBYX TEOPETHYECKHX BOMPOCOB U OI-
HOWU 3aJ1a4u.
Pexomenayercs cneayromme KpUTEpUU OLEHKH 3HAaHUH.



OmeHKa «HE 3a4TEHO) BBICTABIISIETCS] B TOM CIIydae, €CIIU CTYACHT IEMOHCTPHPYET:

- MIOBEPXHOCTHOE 3HaHUE TEOPETUYECKOT0 MaTepuara;

- HE3HaHHE OCHOBHBIX 3aKOHOB, IIOHSATUI M TEPMUHOB Y4e€OHOH JANMCIMIUIMHBI, HEBEPHOE OIle-
pUPOBAHUE UMU;

- TpyOble CTHIIMCTUYECKHIE U PeUeBbIe OMIHOKY.

O1eHKa «3a4TEHO» CTAaBUTCA CTYACHTaM, KOTOPBIE IPH OTBETE:

- B OCHOBHOM 3HAIOT Y4e€OHO-IIPOrpaMMHBII Marepuan B 00bEMe, HEOOXOAUMOM ISl TIPea-
cTosiiiel y4eOnl U paboThI IO Ipodeccuu;

- B II€JIOM YCBOWJIM OCHOBHYIO JIUTEPATYPY;

- B OTBETaxX Ha BOINPOCHI UMEIOT HApPYUICHUs B IOCIIEAOBATEILHOCTU M3JIOKEHHS y4eOHOTO
Marepuaa, IeMOHCTPUPYIOT IIOBEPXHOCTHBIC 3HAHUSI BOIIPOCA;

- IMEIOT KpaTKUE OTBETHI TOJIBKO B paMKaXx JEKIIMOHHOTO Kypca;

- IPUBOJAT HEUETKHE (OPMYIHUPOBKH (PU3NUECKUX MTOHITHI U 3aKOHOB;

- IMEIOT CYIIECTBEHHBIE MOTPEUTHOCTH U TPYObIe OMMOKU B OTBETE Ha BOIPOCHI.

OueHoYHBIE CpeICTBA AJISI MHBAJIHUIOB M JIMIl C OTPAaHMYCHHBIMUA BO3MOXKHOCTSIMH 3/10POBbS
BBIOMPAIOTCS C YUETOM MX UHIMBUAYAIBHBIX MICUXO(PU3NIECKUX OCOOCHHOCTEH.

- Ipu HEOOXOIUMOCTH MHBAIWAAM M JIMIAM C OTPaHHYCHHBIMH BO3MOXXHOCTSIMH 3JIOPOBBS
NPEOCTABIISICTCS JOTIOJHUTEIFHOE BPEMS /IJIs IOATOTOBKM OTBETA HA 3a4YETe;

- IIPY IPOBEJCHUH TPOLETYPHI OLICHUBAHHS PE3YJIHTATOB 00Y4YEHHs MHBAJIUIOB H JIMII C OTpa-
HUYCHHBIMU BO3MOXHOCTAMMU 3J0POBbA NPECAYCMATPUBACTCA UCIIOJIB30BAHUC TCXHUYCCKUX CPCICTB,
HEOOXOMMBIX UM B CBSI3U C UX MHUBHIyaJIbHBIMH OCOOCHHOCTSIMH;

- TP HEOOXOJUMOCTH I OOYYAIONMUXCSI ¢ OTPAHWUYCHHBIMH BO3MOXKHOCTSIMHU 3JI0POBbSI U
MHBAJIHMJIOB NPOLIEAYpa OLICHUBAHUS PE3yJIbTaTOB OOYYEHUS IO JUCLUILIMHE MOXET IPOBOIUTHCS B
HECKOJIBKO ITAIoB.

[Tpouenypa oueHMBaHUS PE3yJIHTATOB OOYYEHUS WHBAJIHMIOB M JIMI[ C OTPaHUYCHHBIMU BO3-
MOYKHOCTSIMH 37I0POBbS 110 AMCUUILUIMHE (MOAYIIIO) MpeTyCcMaTprUBaeT MpeaoCcTaBIeHne HHPOopMauu
B (popMax, aJanTUPOBAHHBIX K OTPAHUYCHUSAM UX 370POBbS U BOCIPHUATHS HH(OPMALIUH:

JUiist T ¢ HApyIICHUSIMH 3PEHHS:

- B (hopMe 3JEKTPOHHOTO JJOKYMEHTA.

JIist L ¢ HapyIeHUsIMU CITyXa:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JInst I ¢ HapyIIEHUSIMH OTTIOPHO-/IBUTATEIBLHOTO arIapara:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN MepedeHb MOXKET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTHMHIE€HTa 00y4aro-
HIAXCA.

S. ITepeyeHb OCHOBHOM M JONOJTHUTEIBLHOH YU4eOHOM JTUTEPATYPBI, HEOOXOAUMOI
JJIS OCBOCHM S AUCUMILJIMHBI (MOLYJIS)

5.1 OcHoBHas JuUTEpaTypa:

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

2. I'opmau B.A. Tenzopnas anrebpa u TEH30pHBIA aHAN3 [ DIEKTPOHHBIN pecypc]: yueo-
Hoe nocobue / b.A. T'opnau. — Onekrpon. gan. — Cankr-IlerepOypr: Jlans, 2015. — 160 c. — Pe-
*uM noctyna: https://e.lanbook.com/book/56160.

5.2 JlonoJiHuTEIbHAS JIUTEPATypa:

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

2. Urnatouknna JI.A. PyKoBOJACTBO K peHIEHMIO 3a7ad MO TEH30pPHOM anredpe BEKTOPHBIX


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

npoctpaHcTB: ydeObHoe mocobue / JI.A. Urnarouknna, MuHHCTEpCcTBO 00pa3oBaHusi W Hayku Poc-
cuiickoit ®enepanuu, DeneparbHOE TOCYIAPCTBEHHOE OIOKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BbICIIErO0 MpPOo(hecCHOoHANbHOr0 00pa3oBaHus «MOCKOBCKHI IeJarornueckuii rocynapCTBEHHbIN
yHEBepcuTeT». - MockBa: MIITY, 2014. - 64 c. - URL: http://biblioclub.ru/index.php?page=
book&id=274983.

3. PeikoB B.T. BexropHslil 1 TeH30pHBIN aHau3 [ TekcT] : yaueOHOe mocoOre CTYJICHTOB BY30B

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

5.3. llepuoauyeckue u3IaHus:

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

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

N3Bectust BY3o0B. Cepust: ®usuka.

WmxenepHas ¢pusuka.

Ycnexu pu3nueckux Hayk.

®wusuka. Pedeparusnbiii xxypruain. BUHUTU.

NouvhkLd—

6. Ilepeyenb pecypcoB MH(OPMALHMOHHO-TEICKOMMYHUKAIMOHHON ceTn «MHTepHeT»,
HEO0XOAUMBIX VIS OCBOCHHSI JUCHUILIMHBI (MOXYJIA)

L. Kypnuan: CoBpeMeHHas 2JICKTPOHHKAa WWW.soel.ru

2. Kypnan «Texunuka CBsizu» — MPOU3BOACTBEHHbIN TEXHHUUECKUN KYpHAJ, OCBElla-
€T BCE aCIMEeKThl TEJICKOMMYHUKAIIMI U CBSI3H:

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

3. CaiiT “HTEpaKTUBHOHN MOIEPKKH MPOBEICHHS JIAOOPATOPHBIX U CAMOCTOSTEIBHBIX
pabot no aucuurune: http://www.adcomlogod.narod.ru

4. http://ntb.tti.sfedu.ru/(caiitr Hayuno-rexHmdeckoi 6ubmorexku TTU IODY);

5. http://elibrary.ru/ (cailT Hay4HOI 3JEKTPOHHOI OUOINOTEKH);

6. http://www.exponenta.ru/ (06pa3oBaTeIbHBIA MaTEMAaTUUECKHI CalT);

7. http://www.i-exam.ru/ (caiit HayuHo-uccreoBarebckoro MHCTUTYTa MOHUTOPHHTA Ka-

yecTBa obpazoBanus, T. Momkap-Ona).

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

Ha camocTostensHyto paboTy CTyaeHTOB OTBOAUTCS 37% BpeMeHH OT OOIIe TpyJ0eMKO-
CTU AUCHUIIIIMHBI. HpOBepKa 3HAaHUH CTyACHTA OCHOBaHa Ha KOHTPOJIbHBIX BOIIPOCAX W AOIIOJHHU-
TEJBHBIX BOIPOCAaX, KACAIOIINXCSI COOTBETCTBYIOIIMX Pa3eIOB TUCHUILIAHBIL:

- BBITIOJTHEHUEC JOMAIITHUX 3aHaHHﬁ IO IPAaKTUYCCKHUM 3aHATHUAM

- yCBOGHHE, JOTOJHEHHE M BHUKAHHE B pa3OupaeMble pa3fesbl TUCIUIUIMHBI MPH TO-
MOIIY 3HAHUM, MMOJTYYA€MbIX OCPEICTBAM U3YUYECHUSI PEKOMEHYEMOM JINTEPATYPHI.

- KOHCYJIbTAallUW, OPTaHU30BAHHBLIC IS PA3BACHCHUA HpO6J’I€MHBIX MOMCHTOB IIpHU Ca-
MOCTOATCIIBHOM HM3YYCHHU TCX WJIM HHBIX ACIICKTOB pa3aciioB yCBaHBaCMOﬁ I/IH(bOpMaHI/II/I B OUC-
LUTITUHE.

8. Ilepeyenb MHGOPMALMOHHBIX TEXHOJIOTMH, MCIOJb3yeMbIX IPH OCYLIECTBJIE-
HHMH 00pa30BaTeIbHOIO NMpoIecca Mo JMCHUILIHHE (MOAYJII0).

8.1 Ilepeyenb HH(pOPMALMOHHBIX TEXHOJIOTHIA.

He npexgycmorpeno.

8.2 IlepeyeHb HEOOXOAMMOTI0 NIPOrPAMMHOIO O0ecIIeYeHHsI.
CpenctBa MybTUMEAUIHON 00yJarotei 1abopaTopun:

— KOMITBIOTEPHBIN KJ1acc;

— TEXHHUYECKOE 00eCTIeYeHHE: TIEPCOHATBHBIE KOMITBIOTEPHI.


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

8.3 IlepeuyeHb MH(POPMAITMOHHBIX CIIPABOYHBIX CHCTEM:
He npexgycmorpeHo.

9. MarepuajibHO-TeXHHYecKasi 0a3a, HeoOXoauMasi JJI OCYUIeCTBJIeHUsI 00pa3oBa-

TEJILHOTO NMpoLecca no TUCHHILIHHE (MOTYJII0)
MaTtepHralbHO-TEeXHUYECKOE 00eCIIeYCHUE TUCIIMILTAHBI

Ne Bun pabor
¥ OCHAIICHHOCTb
1. JlexunonHuele 3aHs- | Ayautopus 230 C
TUs
2. | Cemunapckue 3ans- | Ayautopuu 312 C, 311 C
TUs

3. | Texymuii koHTpoasb, | Ayautopus 311 C
MIPOMEXKYTOUYHas aT-
TecTalus

4. | CamocTosiTeNbHas Aynuropus 323 C
pabora




