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Ileab ocBOCHUS AN CUMIIIMHBI

[{enbro M3yyeHHe OCHOBHBIX MOHATHI BEKTOPHOI'O U TEH30PHOrO aHaIW3a, JEMCTBUH HAJ TEH-
30paMM U TEH30pHBIMU IOJIIMU. Taxke B paMKax JaHHOI'O Kypca CTaBUTCS Li€b Hay4YUTh CTYICHTOB
BJIAZIETh IIOHATHEM TEH30pa U MPHUMEHSATH annapar TEH30pPHOr0 MCYUCIICHUS MIPU PEUICHUH 3a/a4 TeO-
peTUYECKON MEXaHHUKH, (PU3UKU, MEXaHUKH CIUIOIIHOW CPEIbl.

3ajaun U3y4eHus: JUCHUIIIUHBIL:

— IIO3HAKOMMTH CTYJIEHTOB C OCHOBHBIMH IOHSATUSAMU BEKTOPHOI'O M TEH30PHOI'O AHAJIN3a;

— OBJIaJIETh HABbIKAMU MPe0Opa30BaHUsl KOMIIOHEHT TEH30pa MpHU MPeoOdpa3oBaHUAX MPOCTPaH-
CTBa;

— OBJIaJIETh HaBBIKAMH MpeoOpa3oBaHUsI KOMIIOHEHT TEH30pa MPH Mepexojie K KPUBOJIUHEIHTHON
CUCTEME KOOpPJUHAT;

— TOKa3aTh MPUMEPHI MPUMEHEHUSI TEH30PHOT0 MCUYMCIEHUS (aHaau3a) MPU PElIeHUH pa3iny-
HBIX 33124 TEOPETUYECKON MEXaHHUKH, (PU3UKH, HEKOTOPBIX 3a/1a4 MEXaHUKH CILJIOITHON CpeJIbl.

Mecto y4yeOHoil nucumIuHbl B crpykrype OOII BO

Jl1s ocBOeHUS TaHHOW AUCHUIUIMHBI TPEOYIOTCS 3HAHUSI U YMEHUS, TPUOOPETEHHBIEC B PE3yIb-
TaTe OCBOCHHUS MPEIIICCTBYIONUX AUCHUIUIMH: «MartemaTnueckuil aHanus», «JIuneitHas anreGpay,
«AHAIUTUYECKAS] TEOMETPUS».

3HaHUsI, TOJIYYE€HHBIE NIPU U3YYEHUU JUCIUIUIMHBL, IOMOTYT CTYJIEHTaM IIPU U3yYEHUH JIPYTUX
JTUCIUILTMH 0a30BOM YacTH MPOTpaMMbl: «YpaBHEHHUS MaTeMaTU4ecKou (u3ukm», «MeToabl MpUHs-
TUs peuieHui», «TeopeTuueckass MEXaHHWKa», B HAay4YHO-HCCIEAOBATEIbCKON paboTe W IUIIIIOMHOM
MIPOEKTUPOBAHHH, A TAKXKE B JAJIbHEUIIEH MpoecCuOHANbHOMN 1eATeIbHOCTH.

Komnerennun o0yuaromerocs, popMupyembie B pe3yJabTaTe 0CBOCHHUS JUCHUIIMHBI
B mporiecce ocBOCHMSI TaHHOW MUCHUIUIMHBI Y CTYICHTa (OPMHUPYIOTCS CIEAYIONIUE KOMIIE-
TCHIIUH:

YHHUBEpPCAIbHBIC:
Kox xoMm- HanmenoBanue
NHankaTopsl TOCTHKEHHS] KOMIIETEHITUU
IETEHIINN KOMIIETEHITUI
VKE-1 Cnocoben ucnoinib- | 3 - 1 3HaTh: OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX IUCIIH-

30BaTh 3HAHUA | IUTMH, METOJbl MAaTEMaTHYEeCKOro aHalu3a W MOJEIHpPOBAHUS,
€CTECTBCHHOHAYY- | TEOPETUYCCKOTO M IKCIIEPUMEHTAITLHOTO HCCIICIOBAHUS
HBIX JUCUUIUTHH, | Y - 1 yMeThb: UCHOIB30BaTh MaTEMaTHUYECKUE METOMAbI B TEXHU-
MPUMEHSTh METO- | YeCKUX TPUIIOKEHUSIX, PACCUMTHIBATE OCHOBHBIC YHCIIOBBIC Xa-
Ibl  MaTeMaThye- | paKTepUCTUKHU CIIy4alHBIX BEJIHYWH, peliaTh OCHOBHBIE 3a7aud
CKOTO aHalM3a U | MAaTeMaTU4eCKOW CTAaTHCTUKH, pellaTh TUIOBBIE pacUYETHBHIC 3a-
MOJICTTUPOBAHUS, aun
TeopeTuueckoro u | B - 1 BraseTs: MeTogaMu MaTeMaTHYEeCKOTO aHallu3a U MOJEIH-
OKCIIEPUMEHTAb- | POBAHHS; METOJIaMH PEIICHUS 3a7ad aHaju3a W pacdera Xapak-
HOTO  HCCIEOBa- | TEPUCTHUK (PU3HUECKUX CHUCTEM, OCHOBHBIMU MpueMamMu o0pabdoT-

HuUsg B IIOCTaBJICH-
HBIX 3aJadax

KH 3KCIICPUMCHTAJIbHBIX JAHHBIX, METOAaMU pa6OTBI C IIpUKJIaa-
HBIMHU IPOTPAMMHBIMHA IPOJAYKTaAMU

obmenpodeccruoHatbHbIE!
Kox xom- Haumenosanue
WNHaukaTopbl TOCTHKEHUS KOMITETEHLIUN
METEHIINN KOMIIETEHIIUH
OIIK-1 Cnocoben ucnoinb- | 3 - 1 3HaTh: 0a30BbIC 3aKOHBI €CTECTBEHHOHAYYHBIX JUCIIUILINH;
30BaTh 0a30BbIE | OCHOBHBIE MaTEMaTUYECKUE 3aKOHBI, OCHOBHBIE (PU3NUYECKUE SIB-
3HAHHUS E€CTECTBEH- | JICHUS, MPOIIECCHI, 3aKOHBI M TPAHUIIBI UX TMPUMEHUMOCTH; CYIIl-
HOHAYYHBIX  JIUC- | HOCTh OCHOBHBIX XMMHUYECKHX 3aKOHOB U SIBJICHHI; METOMbI Ma-
[UIUTAH B Mpodec- | TeMaTUUeCKOr0 MOJICTUPOBAHUS, TEOPETUYECKOTO M IKCIEPH-
CHOHAJIBHOW  JIe- | MEHTAJIbHOT'O UCCIIE0OBaHUS
TEJIBHOCTH, TpHU- | Y - 1 YMeTh: BBISBISITH €CTECTBEHHOHAYYHYIO CYIIHOCTH MPO-




MCHATH

MCTOABI MaT€MaTu-
YECKOIro aHajim3a Hu
MOZACIINPOBAHUA,
TEOPECTUUECKOIO H

071eM, BO3HHUKAIOIIUX B X0/€ NPOPEeCCHOHATBLHON 1eATeNbHOCTH,
NpPUBJICKATh S WX PEIICHUS COOTBETCTBYIOIIMK (hU3HKO-
MaTeMaTHUYECKUN anmnapar

B - 1 Bnazmers: MaTeMaTH4eCKUM aImapaToM Uil pa3pabOTKU
MOJIEJIEN IIPOLECCOB U SIBJICHUH, PEIIEHUS NMPAKTUYECKUX 3anad

SKCIICPUMCHTAJIb- HpO(l)eCCHOHaJIBHOfI JACATCIIBHOCTH, HaBBbIKaMH HWCIIOJb30BaHHA
HOIro Hcciaea0oBa- | OCHOBHBIX O6H.IC(1)I/I3I/I‘{GCKI/IX 3aKOHOB U ITPUHIUIIOB
HUA

33}13‘11/1 BOCIIMTAHHSA, PCAJIN3YEMBIC B paMKaX OCBOCHHUSA TUCIHHUIIJINHBI

Hanpasienune/ | Co3nanue yciio- | Ucnosib30BaHue BocnUTaTelbHO- | BoBiieyenne B pa3Ho-
neJn BHil, o0ecne4n- | 0 MOTEHUHAJIA Y4eOHBIX JMCLHM- | IJIAHOBYI0 BHey4eOHYIO
BaIOIIMX ILUIMH AeATeJIbHOCTh
IIpogeccuo- ¢dopmupoBanue | Mcnonp3oBanue BocnutarenbHoro | 1.0pranusanus Hay4HO-
HAJIbHOE U KYJIbTYpPBI HCCIe- | TOTEHIMala AUCUUIUINH Ipodec- | mMpakTUYecKuX KoHpe-
TPY/AOBOE BOC- | JOBaTEeIbCKOM U | CHOHAIBHOTO MOAYJS AJsl JOPMH- | PEHIIMI M BCTPEY C Be-
nuTaHue WH)KEHEPHOM Jies- | POBaHUS MHKEHEPHOTO MBILUICHUS | QYIIUMHU CIIELHAIUCTAMU

tenbHOCTH (B16)

Y MH)KEHEPHOU KYyJbTYpBI 3 CUET
HPAaKTUYECKUX CTYJICHUECKUX Uc-
CJIEIOBAHHUM COBPEMEHHBIX IPOU3-
BOJICTBEHHBIX CUCTEM; IIPOEKTHOM
JIeSITEJIBHOCTH CTYJIEHTOB I10 pas3-
paboTKe U ONTUMM3ALUU TEXHOJIO-
THYECKUX CHCTEM, CBSI3AaHHOM C
peLIeHHEM PealbHbIX IPOU3BO/I-
CTBEHHBIX 3aJa4; IPOXOKIACHUS
yepe3 pazHo0Opa3Hble UTPOBBIE,
TBOpYECKHE, pecTUBAIBHBIE (Op-
MBI, TpEOYyIOIINE aHaI13a CI0KHO-
ro o0beKTa, MOCTAHOBKHU OTHOCH-
TEJIbHO HEro npeoopazoBaTeIbHbIX
3a/1a4 JUIsl UX ONTHMAJIbHOIO pe-
IICHHUS.

HMPEANPUATHI TOPOJA U
BEeTEpaHaMU aTOMHOMN
OTpaciiu.

2. Opranu3zanus 1 0po-
BEJICHUE MTPEAMETHBIX
OJIUMITUAJ U Y4aCTHE B
KOHKypcax npodeccuo-
HAJIBHOI'O MacTEepPCTBA.
3.YuacTue B eXeroHbIxX
aKILHUAX CTYJACHUYECKUX
CTPOUTEIBHBIX OTPSII0B

CTpyKTypa u coaepkaHue y4eOHOM AUCHUIIIMHBI
JucnumnimHa npenojaercs CTyleHTaM B 3-eM cemecTpe. O0Imas Tpy10eMKOCTh JHUCHUIIIMHbI
COCTAaBJISIET 5 3aueTHbIX eauHul, 180 ak. yacos.

Kajennapublii niian

Ne Buabl yueOHoi e TeJIbHOCTH
Makcu
P (B yacax)
Ne ° ° cu-
a = & ArtTe-
T = 2 MaJlb-
3 HaumenoBanue pa3jaeia = = 5 cTanus N
e = = e ) HBIH
) | (TemMbl) TUCUMILITHHBI 5 = = g O | pazaena
e | M S & o = 6 (hopma) oaj
bl R = S| 3a
" 'S ) azzeJ
a = = P
1 pa3znea: [lelicTBHS ¢ BEKTOPAMH
1 | 1 | OcHoBHbIE MOHATHUS BEKTOPHOMH 12/2 2 - 212 | 8 T1 15
anreopsl.
1 | 2 | DnemMeHTHI BEKTOPHOH anreOphl. 12/2 2 - 212 | 8




1 | 3 | Bumsl cucTeM KOOpIUHAT U BEK- 12/2 2 - 2/2 8
TOPOB.
1 | 4 | KoBapuaHTHbIC ¥ KOHTpaBapuaHT- | 12/2 2 - 212 | 8
HBIC BEKTOpA.
2 pasaea: TenzopHblii anaau3
2 | 5 | Ten3opnas anreopa. 20/4 6 - 6/4 | 8 T2 15
2 | 6 | Merpuueckuii TeH3op, mpeobpa- | 20/4 6 - 6/4 | 8
30BaHHE TCH30POB.
3 pa3nen: BekTopHblii aHAIH3
3 | 7 | Bekropubiii ananu3 - ocHoBHble | 20/4 6 6/4 | 8 T3 20
OMPE/ICIICHUSL.
3 | 8 | UurerpaibHbie TeOpeMbl BeKTOp- | 26/4 8 8/4 | 10
HOT'O aHAJIN3a.
3 | 9 | OcHoBHBIE OlEpaIuy BEKTOpHOTO | 26/4 8 8/4 | 10
muddepeHpoBaHus
3 | 10 | KpuBonuneiinbie cucremsl koop- | 20/4 6 6/4 | 8
JIMHAT.
Buja npoMeKyTOYHOIi aTTecTalinu 180/32 | 48 - | 4832 84 9 50

* - COKpalleHHOe HauMeHOBaHUEe (HOPMBI KOHTPOJIS

** - cymMMa MakCUMaJbHBIX 0ayuioB noJkHA ObITh paBHa 100 3a cemecTp, BKIIIOYas 3a4eT U

(wn) PK3aMeH

CokpalieHHOe HaUMEHOBaHKHE ()OPM TEKYILEro KOHTPOJIS U aTTECTAlluU Pa3felioB:

O0o3Hauenue ITosHoe HauMeHOBaHue
T TectupoBanue
2 DK3amMeH

ConeprxaHue JeKIHOHHOI0 Kypca

YueoHo-
Tembl JeKuMH. Bcero
MeToAuYecKoe
Bonpocel, oTpadaTpiBaeMble Ha JICKIHA 4acoB
o0ecneyenue
1 2 3

Tema 1. OcHOBHBIC NOHATHA BEeKTOPHOM anredpsnl. Cxansapel. Onpene- 2 OcHoBHas
JIEHUE BEKTOpa, TEOMETPUYECKasl NHTEPIIPETALUS, BUbI 3aIIUCU BEKTOPA. mutepatypa (1,2)
IIporuBomnonoxusii BeKTOp. Hysib BekTop. PU3HMUECKUI CMBICI BEKTOPA. JononHurenpHas
Crno’xeHue ¥ BBIYMTaHHUE BEKTOPOB. aurepatypa (3-5)
Tema 2. DneMeHThI BeKTOpHOIl ajaredpsnl. [Ipoekuus BekTopa Ha oCb.| 2 OcHoBHas
JInHeliHas 3aBUCMMOCTH BEKTOPOB. YCJIOBHE JMHEWHOM HE3aBHCHUMOCTH mutepatypa (1,2)
Tpex BeKTOpoB. PaznoxeHue BekTopoB. BekTopHblit 6a3uc. JlekapTtoB Oa- JononHurenpHas
3uc. CkansipHOe, BEKTOPHOE, CMEIIAaHHOE, TBOMHOE BEKTOPHOE MPOU3BEIE- nuteparypa (3-5)
HUE BEKTOPOB - OINPEACIEHUE, BBIUMCICHUE B JEKapTOBOM CHUCTEME KOOp-
nuHat. [IpeoOpa3oBaHme OpPTOB JBYX OpPTOTOHAIBHBIX  0a3MCOB.
OpTroroHainbHbIe MPeoOpa3zoBaHUsI.
Tema 3. Buabl cucreM KOOPAMHAT W BeKTOPOB. BektopHsblii 6asuc. M3-| 2 OcHoBHas
MEHEHHE BEKTOPHOro 0a3uca MpH MOBOPOTE M CMEIIEHUH J1eKapTOBOW CHU- mutepatypa (1,2)
ctembl koopauHaT. KocoyrompHasi cuctema koopauHat. CBOOOIHBII JononHuTenpHast
BEKTOD, CKOJIb3SLINI BEKTOP, CBSI3aHHBIA BEKTOP. aurepatypa (3-5)
Tema 4. KopapuaHTHble 1 KOHTPaBapHaHTHbIe BekTopa. Tenzop mpe-| 2 OcHoBHas
o0pa3oBaHMs MPH MEpPEexoJie OT OAHOHM K JIPYroil KOCOYroJIbHOM cucreme muteparypa (1,2)
koopauHat. OOo3HaueHud. [lomspHas, mumHapUyeckas U chepuyeckas JlononHurenbHast

CHUCTCMbI KOOpJAUWHAT.

aurepatypa (3-5)




Tema 5. Ten3opnasi anaredpa. OnpeneneHue TeH3zopa N —ro panra. ['eo-| 6 OcHoBHast
METPUYECKOE IPEICTABICHUE MATPULl TEH30pa BTOPOr0 U TEH30pa TPETHETO mutepatypa (1,2)
panra. CjioKeHHE TEH30pOB. ¥ MHOKEHUE TEHOPOB. EAMHUYHBIN TEH30p. JononHuTenbHas

auteparypa (3-5)
Tema 6. MeTpuueckuii TeH30p, Npeodpa3oBaHue TeH30poB. MeTtpuue-| 6 OcHoBHast
CKkuil TeH3op. Marpuiisl peodpa3zoBanus. [1aBubie ocu TeH30pa. [Ipuse- nuteparypa (1,2)
JIEHUE TEH30pa K TJIaBHBIM OocsAM. Vcnosib3oBaHue TeH30pa IpH MEepexoie JononHurenpHas
OT KOBapHAHTHBIX BEKTOPOB K KOHTpaBapHaHTHBIM BekTopam. [Ipeobpaso- nuteparypa (3-5)
BAHME KOMIIOHEHT TEH30pPOB M BEKTOPOB IPHU MOBOPOTE KOOPIAMHATHOMN
m10ckoCcTH. MHBapuanTel TeHs3opa. IIpusHak TeH30pHOCTH BenuyuHbl. MH-
BAPUAHTHOCTh TEH30PHBIX ypaBHEHUU. JIMHEHHOE N-MEpHOE MPOCTPAHCTBO.
BekTops! 1 TEH30pBI CBN — MEPHOM IIPOCTPAHCTBE.
Tema 7. BekTopHbIii aHa/JU3 - OCHOBHbIe omnpenejeHusi. Bektop-| 6 OcHoBHast
GyHKIMS CKAIAPHOTO aprymenTa. [Ipous3BoHas BEeKTOp-(QyHKIUN CKAJISAP- muteparypa (1,2)
HOro apryMenTa. TenzopHoe nosne. JuddepennupoBanue TeH30pHOTO MO JononHurenpHas
no koopauHate. Ckamsiproe mnoje. [lpow3BogHas 1O HampaBJICHUIO. nuteparypa (3-5)
I'panuent. BekropHoe mosne. BekTopHble NMHUU. YpaBHEHHE BEKTOPHBIX
JIMHHM.
Tema 8. UHTerpajibHblie TeOpeMbl BEKTOPHOI0 aHaau3a. [{0Tok BeKTOp- 8 OcHoBHas
Horo noist. Teopema Octporpanackoro-I'aycca s BeKTOpHbIX nojiei. [u- mutepatypa (1,2)
BepreHuusi BeKTopHoro mnojs. Lupkynsuusa BekropHoro nosist. Teopema JononHurenpHas
Crokca Ji71s1 BEKTOPHBIX 1osieil. POTOp BEKTOPHOTO MOJIsl. auteparypa (3-5)
Tema 9. OcHoBHBbIe omepanuu BeKTOpHOro auddepennupoBanus. 8 OcHoBHas
Omneparop I'amunpToHa. 3anyuch OCHOBHBIX ONEpaluii BEKTOPHOTrO Audde- mutepatypa (1,2)
pEHLMpPOBaHUs B BEKTOPHOM BHJI€ C ornepaTopoM ['amunbpTOoHa M B JIeKap- JononHurenpHas
TOBOM CHCTEME KOOpJIWHAT. 3alKCh OCHOBHBIX OINEpPalUi BEKTOPHOTO nuteparypa (3-5)
nuddepeHpoBanys B TEH30pHOM BHze. BekTopHbie nuddepeHimanbabie
ornepaiu Broporo nopsaka. Oneparop Jlamnaca.
Tema 10. KpuBosuHeiinble cucrembl koopauHat. Omnpenenenue. Koagp-| 6 OcHoBHas
¢unments! Jlama. Jlokanbubiit 6a3uc. [ununapuyeckas, chepuueckas cu- mutepatypa (1,2)
cTeMbl KoopauHat. ['paguent, nueepreHuus, porop, oneparop Jlamnaca B JlononuuTenbHast
KPUBOJIMHEWHBIX CUCTEMaX KOOPJAUHAT. auteparypa (3-5)

IlepeyeHb MPAKTHYECKUX 3AHATHI
YueoHo-
Tema npakTuyeckoro 3ansatusi. Bonpocel, orpadarbiBa- Bcero
eMbl¢ HA IPAKTHYECKOM 3aHATHH qacop | o MICEROE
o0ecnieyenue
1 2 3

Tema 1. OcHOBHBIC NOHATHA BEeKTOPHOM anredpsnl. Cxansapel. Onpene- 2/2 OcHoBHas
JIEHUE BEKTOpa, TEOMETPUYECKas HHTEPIIPETALUs, BUBI 3aIIMCH BEKTOPA. mutepatypa (1,2)
[IporuBonosoxkHbii BekTOp. Hynb BekTOp. PUZHYECKUI CMBICIT BEKTOPA. JononHurensHas
Crno’xeHue 1 BBIYMTaHUE BEKTOpOB.Perenue 3a1aq nurepatypa (3-5)
Tema 2. DiemMeHTbI BeKTOPHOI anaredpwl. [Ipoekuus BekTopa Ha OChb.| 2/2 OcHoBHas
JInHeliHas 3aBUCUMOCTh BEKTOpPOB. YCJIOBHE JMHEHHON HE3aBUCUMOCTHU mutepatypa (1,2)
Tpex BEKTOpOB. PaznmokeHue BeKTOpoB. BekTopHsblil 6a3uc. JlekapToB Oa- JononHurenpHas
3uc. CKansipHOE, BEKTOPHOE, CMENIAHHOE, JBOMHOE BEKTOPHOE MPOU3BEIE- nuteparypa (3-5)
HUE BEKTOPOB - ONPEJEICHHUE, BBIUUCIECHUE B JEKAPTOBOM CHUCTEME KOOP-
nuHat. [IpeoOpa3oBaHue OpTOB JBYX OpPTOTOHAJNBHBIX  OAa3UCOB.
OproroHanbHble Mpeodpa3oBanus. Pemenue 3agau
Tema 3. Buabl cucreM KOOpAMHAT M BeKTOPOB. BekropHbiii 6asuc. 13-| 2/2 OcHoBHas
MEHEHHE BEKTOPHOro 0a3uca Ipu MOBOPOTE U CMEIIEHUH JIeKapTOBOW CH- auteparypa (1,2)
ctembl koopauHat. KocoyronbHasi cucrema koopauHat. CBOOOJHBIN BEK- JononHuTenpHast




TOP, CKOJIB3SIIIMIA BEKTOP, CBSI3aHHbBIN BeKTOp. Penenue 3agau

auteparypa (3-5)

Tema 4. KoBapunanTHble 1 KOHTPpaBapHaHTHBbIe BeKTOpa. TeHszop npe-| 2/2 OcHoBHas
o0pa3zoBaHMs TpU TMEPEXoJie OT OAHOW K JAPYroil KOCOYroJIbHOW CHCTEME nuteparypa (1,2)
koopauHat. OOo3HaueHus. [lonspHas, nuIMHIpHYECKas U cdepudeckas JononuurenpHas
CUCTEMbI KOOPAMHAT. nutepatypa (3-5)
Pemenue 3anau

Tema 5. Tenszopuas anreopa. Onpenenenue TeH3opa N —ro panra. ['eo-| 6/4 OcHoBHast
METPUYECKOE MPEACTABICHUE MAaTPUL TEH30pa BTOPOTO U TEH30pa TPEThE- nuteparypa (1,2)
ro panra. CloxeHue TeH30pOB. Y MHOKEHNE TEHOPOB. EAMHUYHBIN TEH30p. JononHurenpHas
Perrenue 3amau auteparypa (3-5)
Tema 6. MeTpuuecKuii TeH30p, Mpeodpa3oBaHue TeH30poB. Merpuue-| 6/4 OcHoBHast
CKkuil TeH30p. Marpuibl npeoOpa3oBanus. [ maBHble ocu TeH3opa. [lpuse- nuteparypa (1,2)
JIeHHe TeH30pa K TJIaBHBIM ocsiM. Mcnonb30BaHMe TEH30pa MpHU Mepexoje JlononHurenbHast
OT KOBAapMAHTHBIX BEKTOPOB K KOHTpaBapHaHTHBIM BekTOopaM. [IpeoOpa3o- aurepatypa (3-5)
BaHHWE KOMIIOHEHT TEH30pOB M BEKTOPOB IPU IOBOPOTE KOOPIWHATHOU

m10ckocTH. MHBapuanTsl TeH3opa. [Ipusnak TeH30pHOCTH BeM4unHbIL. MH-

BapHMAHTHOCTh TEH30PHBIX yYpaBHeHHH. JIMHeHOe N-MepHOE MPOCTPAHCTBO.

BekTops! 1 TEH30pBI CBN — MEPHOM IIPOCTPAHCTBE.

Pemenue 3agau

Tema 7. BekTopHblii aHanu3 - OCHOBHBbIE ompenenaeHus. Bekxrop-| 6/4 OcHoBHas
byHKIUS ckangpHOro aprymenta. [IponsBoaHast BeKTOp-GyHKIIMHN CKaJsp- mutepatypa (1,2)
Horo apryMenTa. Tenzopnoe noine. [luddepeHnupoBanne TEH30pHOTO MO- JlononHuTenbHast
s no koopauHare. CkamsipHoe mone. IlpousBogHas mo HampaBICHHIO. nurepatypa (3-5)
I'panuent. BekTtopHoe moiie. BekTopHbIE JIMHUU. YpaBHEHUE BEKTOPHBIX

JIMHUH.

Tema 8. UHTerpajibHble TeopeMbl BeKTOPHOro aHaiam3a. [lotok Bek-| 8/4 OcHoBHas
topHoro nonst. Teopema Octporpaackoro-I'aycca st BEKTOPHBIX MOJIEH. mutepatypa (1,2)
JluBepreHuus BeKTOpHOro nois. Lupkyisanus BekropHoro nois. Teopema JlononHurenpHas
Crokca 151 BEKTOPHBIX I0JIeH. POTOp BEKTOPHOTO MOJIS. auteparypa (3-5)
Pemenne 3amau

Tema 9. OcHoBHbIe oOmepanud BeKTOpHOro au(pdepenuuposanus. 8/4 OcHoBHas
Omneparop I'amMuiabTOHA. 3aMCh OCHOBHBIX OMepaluii BeKTOpHOro audde- mutepatypa (1,2)
PEHIIMPOBaHUS B BEKTOPHOM BHJE C oneparopoM ['aMuibpTOHa U B JAeKap- JlononuuTenbHast
TOBOM CHCTEME KOOPJAMHAT. 3alKucCh OCHOBHBIX OIEpaluii BEKTOPHOTO nuteparypa (3-5)
muddepeHIMpoBaHus B TEH30pHOM Bujie. BekropHble nuddepennnanbHbie

oreparuu BToporo nopsaka. Oneparop Jlamnaca.

Pemenue 3anau

Tema 10. KpuBoJsuneiinbie cucremsl koopauHat. Onpenenenne. Koad-| 6/4 OcHoBHas
¢unments! Jlams. JlokaneHbiil 6a3uc. Lummuapuueckas, chepuueckas cu- muteparypa (1,2)
CTeMbl KOOpAWHAT. ['pasveHT, AUBEpreHIus, poTop, oneparop Jlamnaca B JlononuurenbHast

KPUBOJIMHENHBIX CUCTEMaX KOOPJUHAT.
Pemnrenue 3anau

auteparypa (3-5)

Ilepeyennb J1a00paTOPHBIX PadoT - HE MPEAYCMOTPEHBI Y4eOHBIM IIJIAHOM

3agaHus 1Sl CAMOCTOATEIbHON Pado0ThI CTYACHTOB

Beero YuebHo-
Bomnpocsl 111 caMOCTOATEIbHOI0 H3yYeHHs (3a1aHUA) YACOB MeTOoAHYeCKoe
obecrneyenne
1 2 3
Ckainsipsl. BekTopsl - onpenenenne, npaBuwio cioxkeHusd. JIuneinas 3a- 8 OcHoBHas

BUCHUMOCTh BEKTOpoB. Bektopubiii 0a3uc. [lexaptoB 6asuc. OpTtoro-

autepatypa (1,2)




HaJIbHbIE MaTpUIlbl. Pa3nojkeHne BEeKTOpOB MO 0a3MCHBIM BEKTOPAM.
[IpaBuna onepanuii Hag marpunamu. AddQuHHas cucrema KOOpIUHAT.
[Tonapuas cuctema koopauHar. Llunmuuapudeckas u cdepuyeckas cu-
CTEMBbI KOOpJMHAT B IpocTpaHcTBe. OnpeeneHne U OCHOBHBIE CBOMCTBA
TpyNIbl. 3aMKHYTOCTh. ACCOIIMATUBHBIN 3aK0H. OOpaTHBIN JIEMEHT.

JlomonauTenpbHas
nutepatypa (3-5)

Onepauuu Hajg BeKTopaMu. I'eomerpudeckass MHTEPIIPETALINS, BUJIbI 3a-
IIUCH

BeKTOpa, Pu3nyeckuil cMbIcil BeKTopa. CloKeHHe U BBIYUTAHUE BEKTO-
pOB.

CkanisipHOE M BEKTOPHOE YMHO>KEHHE BEKTOPOB, CMELLIAHHOE IPOU3BEIE-
HUE BEKTOPOB, IBOMHOE BEKTOPHOE IPOU3BElIeHUE BEKTOpoB. Dusmue-
CKUI M F€OMETPUYECKHUM CMBUI 3TUX Npou3BeaeHUI. BekTopHbIi 6a3uc.
M3MeHeHHne BEKTOPHOro 0aszuca npu MOBOPOTE M CMELIEHUN JEeKapTOBOH
cucrembl koopauHat. KocoyromnbHast cucrema koopauHat. CBOOOIHBIM
BEKTOD, CKOJIb3SALIMI BEKTOP, CBSI3aHHBINA BEKTOP.

OcHoBHas
muteparypa (1,2)
JlonosiHuTEnbHAS
auteparypa (3-5)

IIepectanoBounble anemenTel. KommyraruBabie onepanuu. Kommyra-
TUBHBIE Tpynnbl. KoHeuHast 1 GeckoHeYHas rpynibl. 3aKOHbI COKpalle-
uus. [loarpynmer. HecoOCcTBeHHBIE M COOCTBEHHBIC TIOATPYIIBL. Teope-
Ma Jlarpamxka. Iluxnmnueckne rpynnel. [lopsmoxk simemeHTa Ipymibl.
[IpousBenenus noamHoxkecTB. CMexHble Kiacchl. CONpspKEHHBIE diie-
MeHThI ¥ noarpynnsl. Hopmanessie genurenu. ®@axkrop-rpynmnsl. LeHTp.
Hopmanu3zatopsl. 'omomMopdu3mMbl 1 130MOP(HU3MBI TPYIIIT AITUTHBHBIC
IpYIIIbL.

OcHoBHas
autepatypa (1,2)
JlononHuTenpHas
autepatypa (3-5)

KontpBapraHTHBIE 1 KOBapHAHTHBIE KOOPAWHATHI BeKTOpa. VX mpeobpa-
30BaHME [IPU IIepexo/ie K Apyromy Oasucy.

CucremMbl KOOPAMHAT U IOMYCTUMbIE NTpeoOpa3oBanus. MHnekcHbie 000-
3HA4YeHUs, HEMOM MHJIEKC. AOCONIOTHbIE U OTHOCHUTENIbHBIE TEH3O0pBI.
Panr tenzopa. AOcontoTHbIl ckansip. KoHTpaBapuaHTHBINA U KOBapUaHT-
HBIM BEKTOp U TeH30p. CMemaHHbli TeH30p PaBeHcTBO TeH30poB. Hynb-
TEH30p. YMHOXXEHHE TeH30pa Ha ckajsp. CBepThIBaHHE CMEUIaHHOTO
TeH3opa. [Ipoussenenue TeH3opoB. CUMMETpUYHbIE U AHTUCUMMETPUY-
Hele TeH3opel. CumBonbl Kponekepa, JleBu-UuBurta. AbconoTHOE
middepenumanbHoe ucunciaenue. KopapuantHoe nuddepeHuupoBaHue.

OcHoBHas
autepatypa (1,2)
JlononHuTenbHas
nutepatypa (3-5)

[Tonstue tenzopa. Panr tenzopa. CBoiicTBO MHBapuaHTHocTU. CKansip
KaK TEH30p HYJIEBOro paHra. Bekrop kak TeH3op nepsoro panra. [Ipu-
MEpbI TEH30pOB NepBOro panra. IIpeoOpa3oBaHNe KOMIIOHEHT BEKTOpA.
Tenszop tperbero panra. Ilpumepsl TEH30pOB TpeThero paHra (TE€H30p
HaNpsDKEHUH, TeH30p JedopMaliuii, TEH30p MOMEHTOB MHEPLIUU, TEH30P
ckopocteil nedopmanuit). OnpeneneHue TeH30pa MPOU3BOIBHOTO IO-
panka. [IpeoOpa3oBaHue KOMIIOHEHT TEH30pa IPU MOBOPOTE IIOCKOCTH
BOKPYT NEPIEHANKYIIIPHONU OCH.

OcHoBHas
auteparypa (1,2)
JlononHuTenbHas
nuteparypa (3-5)

[IpuMeHeHne METPUYECKOTO TEH30pA.

CkansipHOE M BEKTOPHOE 10JI€. BEKTOPHBIN 3JIEMEHT JIMHUU U JUIMHA Y-
ru. KpuBonuHelHble MHTErpangbl. BEeKTOpPHBIM AJIEMEHT NOBEPXHOCTH.
DOneMeHT 1ulomaau noBepxHocTh. IloBepxHOCTHBIE MHTErpansl. ['pagu-
eHT, auBepreHuust u porop. [lomubii nuddepennuan, mnoiHas Mpou3s-
BOJHAsl U IPOU3BOJHAS IO HampasiieHHt0. [Ipon3BoaHbIE BBICHIMX IO-
pankoB no HanpasieHuto. Psag Teitnopa. Oneparop Jlamnmaca. Onepanyun
BTOpOro mnopsijika. Onepanuu HaJl CKaJIPHBIMU M BEKTOPHBIMU (DYHKITH-
sSMu OT paauyc-Bektopa. @opmynsl ['puna, ['aycca-Octporpaackoro,
Crokca. be3BuxpeBoe U COIeHONJAIIBHOE BEKTOPHOE IOJIE.

OcHoBHas
auteparypa (1,2)
JlomonauTenbHas
autepatypa (3-5)




[Torok BekTopHOTro mosa. Teopema Octporpaackoro - ['aycca nist Bek- 8 OcHoOBHas

TOPHBIX TOJIeH. JluBepreHuus BEeKTOpHOro mnousst. [{upkymnsanus BeKTop- autepatypa (1,2)
Horo noiid. Teopema Ctokca Ji1si BEKTOPHBIX IoJield. PoTop BeKTOpHOIO JononHurenpHas
nonsi. Teopema ['aycca u ee mpuMeHEHUE B (PU3HKE. aurtepatypa (3-5)
CrnencTBus U3 MHTETPAIbHBIX TeopeM: 1-s1 u 2-g popmyisl ['puna. Oc- 28 OcHoBHas

HOBHAasl TEOPEMa BEKTOPHOTO aHAJIN3a - TOCTPOCHUE OTEHHAIIBHOTO U muteparypa (1,2)
COJICHOUJAIbHOT'O BEKTOPHBIX MoJiel. [IpruMepsl BEKTOPHBIX U TEH30]p- JlononHurenbHast
HBIX TIOJICH B TEOMETPUU, MEXaHUKE U (PU3UKE. nauteparypa (3-6)

Bekropuble u koBekTOpHBbIE ToJid. Ten3opusle nons. KoopauHatHble
IIPEICTaBICHUSI TEH30pHBIX Moisiel. Ciyyall IpPOM3BOJIBHBIX KpPUBOJIH-
HelHBIX KoopauHaTt. [loBeaeHune TeH30pOB NpU OTOOpakKeHUsIX. AJred-
panyeckue Oonepalnuy HaJ TEH30pHbIMU HOoJasIMU. CUMMETpUYHBIE U aH-
TUCUMMETPUYHBIE TEH30PHBIE MOJs1. MeTpuUeCcKue MceB10-METPUUECKUE
TeH30pbl. Onepannuy MOAHATHS U OIYCKaHUs MHJEKCOB TEH30PHBIX I10-
neit. {uddepennmansusie popmbl. Onepanysi BHEIIHETO MPOU3BEICHUS
Qg QepeHIranbHbIX GOpPM.

JuddepeHnnanbHoe UCYUCICHNE aHTUCUMMETPUYHBIX TEH30PHBIX I10-
neii. Buemnuii quddepennunan popmer. I'paaueHT, poTop, TUBEPreHITHS.
Omneparop Jlamtaca. TenzopHast opma ypaBHeHuit MakcBesuia.

Oo6mas Teopema Crokca. Teopemsr I'puna , Ctokca, Octparpaackoro-
l"aycca.

PacyerHo-rpauueckas paGora He IpeAyCMOTPeHA Y4eOHbIM IVIAHOM
KypcoBas paGora He npegycMOTpeHa y4eOHbIM IJIAHOM

Oo0pa3oBare/ibHbIE TEXHOJIOTHHI

[Tpu peanuzaiuu ydyeOHOro Marepuana Kypca HUCIOJIb3YIOTCS pa3iindHbie 00pa30BaTeIbHbBIC TEX-
HOJIOTHH, CIIOCOOCTBYIOIIME CO3/IaHUI0 aTMOc(epsl CBOOOTHON M TBOPYECKON JUCKYCCHU KaK MEXIY
npernojaBaTesieM U CTYACHTaMU, TaK U B CTyIeHYecKol rpymme. Llensto mpu 3ToMm siBisieTcs BIpaboTka
Y CTYJICHTOB HABBIKOB M KOMITCTEHITUH, ITO3BOJISIFOIIAX CAMOCTOSITEIHHO BECTH MCCIICIOBATCILCKYIO U
HAy4YHO-TIEJJarOTUYECKYIO paboTy.

AYI[I/ITOpHBIG 3aHATHUA TIPOBOAATCA B BUAC HeKHHﬁ, MPAKTUYCCKUX 3aHSTHU C UCHOJBL30BAaHUEM
[IK u xommbroTepHOro mpoekropa. CamocTosiTeNibHas paboTa CTYACHTOB MPOBOJIUTCS MOJA PYKOBOJ-
CTBOM HpeHOHaBaTeHeﬁ, C OKazaHHuem KOHCYJ'II)TaIII/II\/’I W IMOMOIIHN MMPHU MOATOTOBKE K IMPAKTUYCCKUM 3a-
HSATHUSM.

DoH/I OLICHOYHBIX CPEACTB
@OH/J1 OLIEHOYHBIX CPEJICTB MO JUCIUIUINHE 00ECIIeYNBAET IPOBEPKY OCBOCHUS IJIAHUPYEMBIX
pe3yabTaToB 00y4eHUs (KOMIETEHIIMIA U UX UHAMKATOPOB) MOCPEACTBOM MEPOIPUATUI TEKYIIETro, py-
0EKHOT0 U MPOMEKYTOUHOT'O KOHTPOJIS [0 TUCHUIUINHE.
CBs13b MKy GOPMHUPYEMBIMU KOMIETEHIIUSAMH U (POpMaMHU KOHTPOJISI UX OCBOCHUS NIPECTaB-
JIeHa B CJICAYIONICH TalIuIe:
HanmenoBanue KoH-

Koxn u HanMeHoBaHME HHAMKATOpA HaumenoBanue
Ne /il TponupyembIx pazaenon .
JOCTUKEHHS] KOMITETEHIIUI OLIEHOYHOTI'O CPEICTBA
(Tembl)
BxoaH01 KOHTPOJIb
N Bomnpocsl BXOJHOTO KOH-
1 BxonHol KOHTpOIIB

TpOoJIsi (MMMCEMEHHO)
ATTecTanms pa3/eNioB, TCKYIUH KOHTPOJIb YCIIEBAEMOCTH

2 Heiictus ¢ Bektopamu | 3-YKE-1, Y-VKE-1, B-VKE-1,
3-0OI1K-1, Y- OIIK-1, B-OIIK-1

TectupoBanue (MTUCEMEHHO)




TeH30pHbBIN aHATHN3

3-VKE-1, V-VKE-1, B-YKE-1,
3-OIIK-1, Y-OIIK-1, B-OIIK-1

TecTupoBanue (MMCHMEHHO)

4 BekTopHbIii aHanm3 3-VKE-1, Y-VYKE-1, B-YKE-1, TecTupoBanue (MMCHMEHHO)
3-OI1K-1, Y-OIIK-1, B-OIIK-1
[TpomexyTouHas arTectanus
S) OK3aMeH 3-VKE-1, YV-YKE-1, B-YKE-1, Bonpocel k 3k3ameHy (IHCH;

3-OIIK-1, YV-OIIK-1, B-OIIK-1

MEHHO)

BXOI[HOﬁ KOHTPOJIb IPOBOJAUTCA TMEPECA M3YUCHHUCM AJHUCHUIUIMHBI C LECJIBIO IMPOBCPKHU 3HaHHﬁ,

HABBIKOB M YMCHHU, HEOOXOUMBIX Il U3yYCHUS AUCIUIUIMHBL. BXOMHOW KOHTPOJb MPOBOAMUTCS 10
3aJlaHUSIM, KOTOPBIE COOTBETCTBYIOT MPOTrpaMMaM JUCIUILINH-TIPEPEKBU3UTOB. ET0 MPOBOIUT Mperio-
JlaBaTeNb CO BCEMHU CTYACHTAMH Ha TIEPBOM IPAKTHYECKOM 3aHITHU B (hOpME TECTa, Ha KaXKbId U3 KO-
TOpbIX OTBOJUTCS 1,5-2 MuHyTHL. TakuMm oOpa3om, obiee BpeMsi BXOJAHOTO KOHTPOJISI COCTABIISICT HE
6omnee 20 MUHYT.

Jlenenue TeCTOB BXOAHOIO KOHTPOJIA 10 BAPUAHTAaM OTCYTCTBYET.
ITocne okoHUaHMsI TECTUPOBAHUS Ha OyMa)XHOM HOCHUTENE MpenojaBaTeib OCYLUIECTBISET cOOp

BCEX PE3yIbTATOB JUI UX MPOBEepKU. OTBETHI CIIyIATENEH IPOBEPSIIOTCS MIPENOAAaBATENIEM, I10CIIE YEro
PE3IOMUPYIOTCS PE3Y/IbTAaThl BXOAHOI'O TECTUPOBAHUS CTYIEHTOB, B LI€JIOM IO TpYIIIIE.

BxonHOM KOHTPOJIb HOCUT JUAarHOCTUYECKHMM Xapakrtep. Ero pe3ynbrarsl HE MOTYT BIMATH HA

OLCHKY B paMKax TCKYHICTIO KOHTPOJIA YCIICBACMOCTHU U HpOMeHCYTOQHOﬁ aTTeCTalu 110 AUCHHUIIIINHEC.

1. Yro takoe marpuna?

a)
b)
c)
d)

2.
a)
b)
c)
d)

3.
a)
b)
c)
d)

4.

A=

a)
b)
c)
d)

5.

Hepeqenb mecmaoenlx 60npocoé 6X00HO020 Kounmposusn:

YHUCIIO;
TaONIHIIA;
BEKTOD;

byHKIHSA.

UYro Takoe HyJb — MaTpuna?

[IpsiMoyronbHas MaTpuIa;

Martpu1ia, Bce 3J€MEHTbl KOTOPOH — HYIH;

Marpuiia, Ha IJIaBHOW JMaroHaJd KOTOPOM HaXOAATCS HYJIH;
Martpuua, coaepraias psij, BCe 3eJIEeMEHThl KOTOPOTO — HYJIH.

Kaxkas matpuiia Ha3pIBaeTCsi KBaJIpaTHOM?

MaTpulia, y KOTOTPOI YUCIIO CTPOK PaBHO YHCITY CTOJIOIOB;
MaTpHUlla, ONpeAETUTENIb KOTOPOH €CTh KBaJpaT YKCa;
MaTpHILIa, ONIPEAEIUTENb KOTOPOU paBEH €INHULIE;
MaTpHUlla, y KOTPOOI YUCIIO CTOIOLIOB OOJIbIlIE YHCIIA CTPOK.

Haiitu marpuny 34+2B, ecnu

155 olwe=15 1]

3 1]
-7 1

3 —6]
-9 0
[4 6
-8 1

7 0
=17 2

VYkaxute QopMyiy /Ul HaXOXKICHHs PEIIeHUs CUCTEMbl JIMHEWHBIX alredpandeckux ypaBHe-

HUM npu nomouu mMetoaa Kpamepa.



D A7t D;
a). Xi = 3; b) X = D_i; D_i; d) X = A_—l1

6. CkansipHOoe IpOU3BE/ICHUE JIBYX BEKTOPOB 3TO:

Dy

C). X =

a) Bektop? b) matpuna? C) ckamsp (uucio)? d) ypaBHeHue?

7. BCKTOpHOG IMPOU3BCACHHUEC HEHYJICBBIX BEKTOPOB a X b = 0 TOorma u TOJBKO TOoraga, Koraa:
A

ayalb? byab? ca=b? da,b>9"?

8. Koopnunartel Bektopa 4B , ecnu A(3,0,3), B(—1,—-4,3), paBHbI

a){-4,-4,0}, b){4,-4,0}, c){4,4,0}, d)y{-4,-4,4}.

9. Jliuna BekTopa 4B ,ecnu 4(3,0,3), B(-1,-4,3), paBHa
av17, by22, 42, d)/2.

- {- 221} b={-1-22)

10. SBnsroTcs u BekTopsl ¢ NEePIeHIUKYIIPHbIMU?

a) 1a, b) er.
11. YpaBHeHue npsMoii, mpoxoasiiei yepe3 Touky A(1;2) nepneHIuKyIspHO MPsIMOi
-3x+y+3=0 umeer BUT ...

a) 2x-3y+4=0,
b) x+3y-7=0,
C) -3x+y+2=0,
d) 3x-y-1=0.
12. YpaBuenue 3x-4y+12=(0 npeoOpa3yiiTe K ypaBHEHUIO B OTPE3KaX...
Y oo, X B A
a)4 3 b) 4 3 c) -4 3 d -4 3

13. Hamucath ypaBHEHHUE MPSIMOM, MPOXO/IAIICH uepe3 nBe 3anannbie Touku A(3;2) u B(4;-1).
a)3x+y-11=0, b) 3x-y+11=0, ¢)x+y-12=0, d) 3x+2y-11=0.

14. VpaBuenue runepOonsl ¢ nonyocsmu a=3, b=4, neiicrButensHoil ocbt0 OX U LEHTPOM B
Hayajie KOOpAUHAT UMEET BU/I. ..

LR oy
a) 9 16 b)ys 4
<t ot
c) 9 16 dy’ 9
15. Haifiure OCTpBIi yToM MEXTy PSIMBIMA —— 2732 pxrl ym2 zhs
1 1 21 1 V2
a) 90%  h)30% c) 45°, d) 60°

Ilepeuens 3a0au 0n1a npaKkmu4ecKux 3aHAMuUIL:
3AJIAHHUE 1. Haiitu npou3BoiHYyI0 (Q)YHKIIMH:

3 2 2 o
Z=x —-3x"y+3xy +1 B Touke (3; 1) B HampaBJICHHHU OT STOM TOUKH K Touke (6; 5).




2. z = arctg Xy BTouke (l; 1) B HampaBIEeHUU OMCCEKTPHUCHI 1-TO KOOPAMHATHOTO YTJIA.
3. 2 2 3 . .
z=x"y —xy —-3y-1 BTouke (2; 1) B HanmpaBJIEHUH OT ITOU TOUKU K HaYaITy KOOPJIH-
HaT.
4. X
z = arctg— BTouke (1;1)B HampaBienuu Jyda, oOpasyromero yroix B 60° ¢ 0Cbio
y
0X.
5. z=1In(e"+e’) B Hayame KOOPAMHAT B HAINpABJICHUH Jyda, 0Gpasyiomero yroa B 30° ¢
ocbio OX.
6. y -
z = arctg — BTouke (l;3)mo Hanpasnenuio BeKTopa e = {3; 4} .
X
7 z=x"-xy-2y’ BTouke (1;2) BHaNpaBIEHUH, COCTABISIOMEM ¢ ocbio OX yroi B 60°.
8. z=3x"+xy+y’ BTouke (1;2)B HampaBJIeHNH BEKTOPa, 06pa3syromero ¢ ockio OX yron B
45°,
9. y -
z = arctg — BTOuke (3; 1) Mo HanpaBIEHUIO BEKTOPA € = {3; 4} .
X
100, _n (eX + ey) B Touke (1; 1) B HampaBlieHMH OMCCEKTPHUCHI 1-r0 KOOPAUHATHOTO YTJIa.
111 2= x* - 3x y + 5 BTouke (l;2) B HampaBieHUU OT 3TOM TOUKH K Touke (1; 1).
12 z=xy +x —xy Brouke (1;1) B HampaBiaeHuu, obpasyrouieM yrisl o =30° B =60°.
3.1 z-2x y? +y°+3xy BTOuKke (4; ) B HalpaBIEHNUH OT HTOH TOUKH K Touke (5; 1).
14.| z=xy BTouke (5;1)B HampaBIeHUU OT STOU TOUKH K Touke (9; 4).
5. z=x? y + x° BTouke (1; 1) 0 HampaBJIEHMIO BEKTOPA € = {1, -1} .
16. 1 7 = x* +3x? y+6xy+y’ BTouke (1;1) B HampaBieHMH OT 3TOil TOUKH K Touke (2; 2).
7.1 7 = x® — 3x? y+3xy’+1 B Touke (3;1) B HampaBIeHHH OT 3TOil TOUKM K Touke (6;5).
18.| z =arctg xy BTouke (1; 1) B HampaBJIeHUH OMCCEKTPHUCHI 1-r0 KOOPAMHATHOTO yTJIa.
3ananue 2.

Haiinure npou3BoiHyto ckaasipHOro moiist U(X,Y,z) B Touke Mo o HampaBieHuio k Touke Mj Ompe-
JEJIUTE XapaKTep U3MEHEHUS B TOUKe M.

1
2

00 NO Ol b W

9

cu=1In(1+x? +y2) —Vx? + z2; Mo(3,0,-4); My(2,-1,-3);
= (14 2% + y2)7; My(0,-3,4): Ma(-1,-2,-3);

u = Jxy — V4 = 2%, Mo(1,1,0); M1(2,-1,-1);

u = x[y — (z + x)Vx; Mo(1,1,-2); My(-2,0,-1);

cu=+/x2 + y2 — z; My(3,4,1); My(1,6,2);

cu = In(1 + x2) — xy\/z; Mo(1,-2,4); M1(2,-3,2);

.u = arctg % + xz; Mo(2,2,-1); M1(4,-1,-2);

.u=21n(2 + x?) — 4xyz; My(0,1,2); My(1,2,4);

u = x\[y — yz% Mo(2,1,-1); M1(0,1,2);




10. u = xz% — x,/xy; Mo(1,4,1); My(0,5,-1);

11. u = x2y — Va2 + 222; My(2,2,3); M1(2,0,5);

12. u = In(1 + x?) — 4xyz?; My(3,2,1); M1(2,0,3);

13. u = x,/y — yVz; Mo(2,4,4); My(4,4,2);

14. u = In(1 + x2 + y2) — Vx2 + 2z2; My(3,0,-4); M3(2,-1,-3);
15 u = (22 + y2 + 22)7 — 4xz; Mo(0,-3,4); Mi(-1,-2,-3);

16. u = x + In(y? + z2) — Vx2 + z2; Mo(2,1,1); M1(4,0,-3);

17. u = x2y — \/xy + z2; My(1,5,-2); M1(1,3,0);
18. u = x(Iny — arctgz); Mo(0,1,1); M1(-2,4,3).

3anayva 3.

Haiinure ckopocTh 1 HampaBlieHHe HO6anOBICTpeEiiiero Bo3pacranus moist U=uU(X,y,z) B Touke M.
1.u=41In(3 + x?) — 8xyz; My(1,1,1);

= x,/y + yVz; Mo(2,4,4);

= —2In(x? — 5) — 4xyz; Mo(1,1,1);

= x/7 — (z + VT Mo(L,1,-2);

= In(1 + x% + y2) — VxZ + zZ; Mo(3,0,-4);

=(x%+y%+ 22)% — 4xz; Mo(0,-3,4);

=x+In(y? + z%) — Va2 + z2; Mo(2,1,1);

=x%y — Jxy + z2; My(1,5,-2);

= x(Iny — arctgz); Mo(0,1,1);

10. u = /x2 + y2 — z; M(3,4,1);

11. u = In(1 + x2) — xyVz; Mo(1,-2,4);

12. u = arctg%+ xz; Mo(2,2,-1);

13. u = 21In(2 + x?) — 4xyz; M(0,1,2);

14. u = x,/y — yz?; Mo(2,1,-1);

© oo N O b wl
f g &8 & g & g &

15. u = xz% — x/xy; Mo(1,4,1);

16. u = x2y — Vx2 + 2z2; My(2,2,3);

17. u = In(1 + x%) — 4xyz?; Mo(3,2,1);

18. u = x\[y — yVz; Mo(2,4,4);
3aganue 4

Haliaure yroi MesKay HOpMaIIMI K [IOBEPXHOCTIM YPOBHs Honeli # =u(x, ¥, z) u
v=v(x, ¥, z) B TOuKe M , eciii HOPMAIIH HAIIPABICHEL B CTOPOHY BO3PACTaHHA

¢vHEKUIIT >THX oneii.

X’ 3362 vz’ [\/— 1 1 ]
1 v="—-461" +3/6z7; U= : M|N2, ——=.— |:
) 2 Y x? NERNE
2) v:4\/g—£+i: u=xyz; M Zi\E R
x 9y =z 3 ¥2
3 3 _3 2
3) v:Qﬁxa—L—ﬂ; U=—=; A £2\E :
NGINE) Xy 3 2
3 4 1 1
4) V:lJr** : U= 322 ﬂ/j(l 2 J
x ¥ z£ X"V 6



3
v:L+6y3 13623

h
p—

6) v= 3237 — 2y 34222 :

7)  v=646x" + 6617 +22°;

2x 2y 3z

9) 1/‘:3\/5362—}} —3J222;

10) v=o4 2 1.
X ¥y zA6
11) 1)':—4\E+\/§+ ! :
x 9y 3z
12) 1}:9+3—L/;;
x oy 2\52

13) v=x’+9y" +62°;

14) v=—+

15) v=+/2x" - = - 622%

16) v=—Zp =,

17) v=at———

18) v= — —

M

M| /2.
M l 2,
o)

M

M

M| L2 ]
a

MI1, 2,

M| 2,—,

)
EEY
(24
( 11 1]_
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Kpumepuu oyenku 6binoinenus npaKkmuiuecKux 3a0anuii:
[TpaBunbHO MOMOOpana popmyia.
CooTBeTcTBHE PACUETOB.
[TpaBUIBHOCTH U TIOJHOTA UCTIOB30BAHUS BBIYHCIUTEIBHBIX ONEPALIUN.
Co0TBETCTBHE OTBETAM BBIBO/JBI.

el A

ATTecranus paszjena mo JUCHUIUIMHE MPOBOAMUTCS B hopMe TecTupoBaHus. TecT comaepkut ot 10
BonpocoB. Ha BeimonHenue 3ananus otBoautcs 30 munyT. Tect — 310 popMa KOHTPOIISI, HAIPABICHHAS
Ha MPOBEPKY YPOBHSI OCBOCHUSI KOHTPOJHUPYEMOTO TEOPETUUECKOTO M MPAKTUUECKOTO MaTepuaia Io
JTUIAKTUYECKUM €IMHUIIAM TUCUUIUTMHBI (TEPMUHOJIOTMYECKUH armapaT, OCHOBHBIE METO/IbI).

[IpumepHBIil EpedeHb TECTOBBIX 3aIaHUM:

Tecmosvie 3a0anua 1. (T1)

Bomnpoc

OTtBeT

1. Yto Takoe KOMIUIaHApHbIE BEKTOPHI

BekTopsl, Jexaliye B 01HON IIIOCKOCTH

1. Yro Takoe KOJIJIMHCAPHBIC BCKTOPLI

BekTopsl, napaienbHble 0THOM NPSMOIA.

3. Haiitu ckansipHOe NpOU3BE/ICHIE BEKTO-
pos @ = (1:2) y b = (2:3)

(@ E) -7

4. Haiitn BCKTOPHOC ITPOU3BCIACHHUC BCKTO-
pOBa = {1: 2: U]I/I b= {2: 3; U]

[d.5] = -k = ©:0;-1)

5. Haiitu yron Mexy BEKTopaMu
d=(1:1:1)b = 2:1:0)

a=13923

6. 3aBUCHUMBI JIM BEKTOPBI
d=(1:1:1),b = (2: 1;0),
€= (0:1:2)

HezaBucumebl

7. HaiiTu momazp TpEYrojabHUKA CO CTOPO-
HaMH

b= (2:0:0),d = (1:1: 1),

5=0,816

8. 3amucaTh MaTpuIly Npeodpa3oBaHUs KOM-
MIOHEHT BEKTOPa IPU TIOBOPOTE CUCTEMBI KO-

opauHaT BOoKpyr ocu OZ Ha yron &

cosa sinag 0
A= (— Sing cosda U)
0 0 0

9. Kak n3MeHATCS NPOEKIIUK BEKTOPA
a = (1: 2: 9)ipi moBOPOTE CHCTEMBI KOOP-
nuHat BOKpyr ocu OZ Ha yron 43

10. Haiftu panT MaTpHUIIBI

1 2 30
A= (‘2] 1 11)
0 2z

11. TlepeMHOXHUTH MaTPHIIbI

(82 2)C)

&)

12.HaiiTn 1iiuHy BEKTOpa
[ﬂ" EJ , €CIIN

d=(2:3:4),b = (2:1:0). b = (4;-2:0),

I[G-2]| =2 530

13. KakoB reOMETpUYECKHI CMBICI BEKTOP-
HOT'O NPOU3BEICHNS BEKTOPOB?

[Tnomans mapasienorpaMmma, MOCTPOSHHOTO Ha ATHUX
BEKTOpaX, paBHA MOJIIIIO BEKTOPHOTO TIPOU3BEICHHSI

9TUX BEKTOPOB, 5= |[ﬁﬂ|




14. Kak cBs3aH BEKTOp yIJIOBOM CKOPOCTH TOUKH BpallleHUs &,

HaxOJISIIEHCs Ha pacCTOSTHUU T OT OCH BPAILCHHUSI, U IBUTAIO- w = [FT?]

HIEHCS C JIMHEHHOW CKOPOCThIO ¥ 7

15. Kakue ecTb BUABI IPOU3BEAEHUS TPEX
BEKTOPOB?

Z[Ba BHAa: HBOﬁHoe BCKTOPHOC IIPOU3BEACHUE U CMC-
IMAHHOC IMMPOU3BCACHNEC BCKTOPOB.

16. Uto Takoe cMelIaHHOE POU3BEICHUE
TpEX BEKTOPOB?

CraysipHas BeJIMYMHA, paBHas (“’ F ¢ )

17. Uto Takoe IBOMHOE BEKTOPHOE IIPOU3BE- S_ RPN
h pHOe 1p Bexrop @ = [a. [B. r:]] = 2(&5)-b(@?)

ACHUC TPCX BCKTOPOB

18. KakoB reoMeTprU4EeCKHUIl CMBICI CMe-
IAHHOTO BEKTOPHOTO MPOU3BEACHUS?

O6beM napasuienorpaMma ¢ pedopamu Ux 3aJaHHbIX
BEKTOPOB.

Tecmoegvie 3a0anusn 2 (T2)

Bomnpoc Otser
1. Uto Takoe TeH30p HYJIEBOTO paHra? Ckamsp.
2. Yro Takoe T€H30p NepBOro paHra? Bexrop.

3. YUrto Takoe TeH30p BTOPOro paHra?

JeBsTh uncen, oOpasyromux Matpuily 3X3 u npeodpa-
3YIOIIUXCA MPU TOBOPOTE KOOPJIMHAT, KaK XY.

4. Yro Takoe TEH30p TPEThEero paHra?

27 gucen, 00pa3yoOMKX KyOUYeCKyI0 MaTpHILy,
3x3x3 u npeoOpa3yrmuxcs Ipy IOBOPOTE KOPPANHAT,
Kak XY.

5. Yro Takoe TeH30p N —T0 paHra?

3" npeoOpasyromuxcs Kak MPOU3BEIEHHE N KOOPMHAT.

6.IIpumepsl TEH30pOB BTOPOT'O PaHra.

Tenzop ynpyroctu, TeH30p nehopMmariuii, TCH30p MO-
MEHTa HHEPIUH, TCH30P JIEKTPOIIPOBOTHOCTH.

7 Kak ckiaznpIBatoTCsi TEH30pbI?

cij = Aij— + Bij . CKJ'IaI[LIBaIOTCH ITOYJICHHO.

8. Kak mepeMHOXaroTcsi TEH30pbI?

[To4seHHO, OHU 0OPA3YIOT TEH30pP YETBEPTOTO paHTa
Ajjkn = Bij  Cpn

9. Yto Takoe cBEpThIBaHUE TEH30pa?

CYMMI/IpOBaHI/Ie TEH30pPa 110 KaKHM-JIH00 ABYM UHJCK-
caM.

10. Yro Takoe CHUMMETPUYHBIN TEH30D? A=Ay

11. Yro Takoe aHTUCUMMETPUYHBIN TEH- Ay =-Ay;

30p?

12. Kak BBIMISIAT €IUHUYHBIA TEH30p? 00
0 1 0
0 0 1

13. Yro Takoe rinaBHbIE OCH TeH30pa?

Cucrema KOOpAMHAT, B KOTOPOI TEH30p UMEET JUaro-
HaIbHBIIA BUI.

a 0 0
(ﬂ b ﬂ)
0 0 ¢

14.Kax BBIMIIIUT TpeoOpa3oBaHue KOOP-
JMHAT C TOMOIIBIO TEH30pa BTOPOropaHra

ﬂ-_f = tiiﬂ'.l’- + th_ﬂ’_}' + t31 ﬂ-x
ﬂ’f = tizﬂ'.t’- + tzzﬂ-}. + tgzﬂz
az = tiaﬂ-_x + tzgﬂ.}. + t33 a;




15. Yo Takoe KOHTpaBapHaHTHbBIE KOM- a-= A'IE’:[ + AEEE + AEE:; — A.E:Ek
IMOHCHTELI BEKTOpA. .

DTO KOMITIOHEHTHI BEKTOpa B TOBEPHYTOM HOBOU KOCO-
YTOJIbHOM CUCTEME KOOpAUHAT.

16. UTo Takoe KOBAPUAHTHBIE KOMIIOHEH- | f — Al‘_ﬂ ¥ AZE'E ¥ ASEB

Thl BEKTOpA? DTO KOMIIOHEHTBI BEKTOPa B CBA3aHHOM CUCTEME KOOP-
JMHAT.
17. Kak cBs3aHbI 0a3UChl B KOBApUAHTHOM — [EZJES]
Y KOHTPaBapHaHTHON CUCTEMaX KOOPJIH- i i
? (€1 [e2- €3])
Hart?

2 __[e3€]

(€2 [63.81])

e

_(€5.[61-€3])

10.

Tecmoegvie 3a0anusn 3 (T3)

Brruucnure KpUBOJIMHEHHBIA WHTETPAJl MIEPBOTO PoJia fz (x — y)dl, rne L — oTpe3ok npsmoii

ot A(0;0) mo B(4;3).

Brprunciure KpUBOJUHENHBIA WHTETpai J' (x+ y)dl, rme L — OTpe30K MpsAMOM, 3aKJIIOYEH-
L

HBIA Mexy Toukamu A (0,0) m B(2,1).

2 o o
Brruncnure jx dx + ydy + zdz, roe L — 4acThb KpHUBOH, 3aJlaHHON NapaMeTpUYECKUMU

L

T
YpaBHEHUsIMH X = cost, y =sint, z:tLOﬁtS—J.
2

Hana ¢yHkius u (M ) = x2y+ y22+ 22x U TOYKHU Ml(l,—1,2), M 2(3,4,—1). Torna,

_—

MIPOM3BOJIHAS 3TON PyHKIMH B T. M 1 10 HaIpaBJIEHUIO BeKTopaM M, ...

Haiiti mOTOK BEKTOPHOTO MOJISt a = (X - 22) i+ X -3y +2 }+ Bx +vy) K yepes3 BEPXHIO
cropony tpeyronsuuka ABC: A(1; 0; 0), B(0; 1; 0), C(0; 0; 1).

- 37 37 .37
BrryucianTh mOTOK BEKTOPHOTO TOJIL @ = X 1+ Y j+ Z Kk dYepe3 moBepxHOCTh Kyba 0 < X <
a,0<y<a0<z<a
Haiiti 1MPKYJISIHI0 BEKTOPHOTO TONsA a = (X —22) i+ (X +3y —2) j+ 5x +y) k 10
koHTYpy Tpeyronbanka ABC, rae A = (1; 0; 0), B(0; 1; 0), C(0; 0; 1).

X

BhIuKCIIMTe KPUBOJIMHENHBIH HHTETPAI TIEPBOTO PO [ | 7

dl, tne L — nyra nonykyouyeckoin

4
napabonsl y2 = 5x3.

) v 3 2 o
Beruucnure KpuBOJIMHENHBIN MHTETpail J' ( X+ X'y—4y )dl , rne L — orpe3ok mpsMou, 3a-

L

KIIFOYEHHBIA MEXY TOUKamMu A ( 0,1) uB (1, 0).

2 o v
Beruncnure Ix dx + ydy + zdz, rae L — 9acTb KpPHUBOH, 3aJaHHOU MapaMETPUYCCKUMU

L

YpaBHCHUSIMH X = cOSt , y =sint, z:t(Ostsﬂ).



Kpurepun oneHKH TeCTOBBIX 32/IaHUI:
1. IToniHOTA 3HAHMIT TEOPETUYECKOTO KOHTPOJIMPYEMOTO MaTepuUaa.
2. KonnuecTBo npaBUIbHBIX OTBETOB.

[TpomexxyTouHas aTTECTaLUs OCYIECTBISIETCS B (hopMe IK3aMEHa.

Ilepeuenv 6onpocoe 0na n0020mMoOGKU K IK3IAMEHY:

1. Onpenenenne BEKTOPa, TeOMETPUYECKAsi MHTEPIIPETALUs, BUIBI 3alIUCU BeKTOpa, Pu-
3UUYECKUN cMBbIcT BeKTOpa. Cl10KEHNE U BBIUUTAHUE BEKTOPOB

2. CKasipHOE U BEKTOPHOE YMHOKEHHE BEKTOPOB, CMEIIAHHOE ITPOU3BEACHHUE BEKTOPOB, BOM-
HOE€ BEKTOPHOE IPOU3BEACHUE BEKTOPOB. PUHYECKUI U TEOMETPUUECKHUI CMbUI 3THX IPOU3BEICHHIA.

3. Bekropusiii 6a3zuc. I3mMeHeHne BEKTOPHOTO Oa3nca Mpu MOBOPOTE M CMEIICHUH JIEKapTOBOM
cucreMbl koopauHat. KocoyronpHas cucrema koopauHat. CBOOOIHBIN BEKTOP, CKOJIB3SIINN BEKTOP,
CBSI3aHHBIN BEKTOP.

4. Tenzop npeoOpa3oBaHUs MPH MEPEX0Ae OT OAHOM K APYroil KOCOYTOJIbHOW CHUCTEME KOOP/IH-
HaT. O603Hauenus. [lonsgpHas, nMIMHIpUYECKas U cepruuecKas CUCTEMbl KOOPIUHAT.

5. Onpenenenue TeH30pa n —To panra. ['eoMerpuueckoe npeacTaBlIeHne MaTpULl TEH30pa BTOPO-
IO ¥ TEH30pa TpeThero panra. Ciio)keHHne TEH30pOB. Y MHOKEHHE TeHOPOB. EquHNYHEIN TeH30p. MeT-
puueckuii TeH30p. Matpuiisl mpeoOpa3oBaHusl.

6. 'maBHbIE OcH TeH30pa. [IpuBeneHne TeH30pa K NIaBHBIM OcsiM. Mcnionp3oBanue TeH3opa npu
Iepexo/ie OT KOBAPUAHTHBIX BEKTOPOB K KOHTpaBapHAHTHBIM BekTopaM. [IpeoOpa3zoBaHie KOMIIOHEHT
TEH30POB U BEKTOPOB IIPU TOBOPOTE KOOPAUHATHOM IIOCKOCTH.

7. NuBapuaHTsl TeH30pa. [Ipu3Hak TEH30pHOCTH BENMYHHBL. IHBapHaHTHOCTH TEH30PHBIX ypaB-
HeHull. JInHeitHoe n-MepHOe IPOCTPaHCTBO. BEKTOPEI M TEH30PBI CBN — MEPHOM ITPOCTPAHCTBE.

8. 3amuch yrioBoi CKOpOCTH, 3allMCh MOMEHTA UMITYJIbca, 3anuch cuibl Kopuosmuca, potop,
I'paIueHT, TUBEPreHUs, OPTOrOHAIBHOE ITPeoOpa3oBaHusl CUCTEM KOOPAUHAT. TeopeMbl KOCUHYca U
CUHYCa JUIsl TPEYTOJIbHHUKA B CBETE JICUCTBUI C BEKTOPAMH.

9. Ten30p MOMEHTa UHEPLIUU U €70 U3MEHEHHE ITPH U3MEHEHUM Havyala OTCYETA U IOBOPOTE CHU-
cTeM KoopauHat. Tenzop ynpyroctu u 0600mieHHbIi 3akoH ['yka. Tenzop nedopmarnuu. Tenzop mpo-
BOJUMOCTH aHU30TPOIIHBIX CPEL.

10. KpuBonuneitnbie unTerpainsl [ poga: onpenenenue, reoMeTpudecKuil 1 PU3NYECKUil CMBICII,
CBOMCTBA, BEIYHUCIIEHHE, TPUIIOKEHNSI KPUBOJIIMHENHBIX UHTETpalioB | poxa.

11. KpuBonuneiinsie uaTerpaisl Il poma: onpenenenue, puanyeckuii CMbICI, CBOMCTBA, BBIYUC-
JIEHUE, TPUIIOKEHNS KPUBOJIMHENHBIX HHTErpaios 11 pona.

12. CBs3p MeX 1y KpUBOIMHEHHbIMU UHTerpaiamiu 11 pona u nBoliHbiMu nHTErpanamu. CBs3b
MeXIy KpUBOJIMHEWHBIMU HHTerpasiaMu [ u Il pona.

13. KpuBonuneitnsie unterpaisl Il pona, He 3aBUCsIINE OT MyTH HHTEIPUPOBAHUSA: HEOOXOIU-
MO€ U JI0OCTaTOYHOE YCIIOBUs HE3aBUCUMOCTU KpPUBOJIUHENHOr0 uHTerpana Il pona ot myrtu unrerpu-
poBanust. HeoOxonuMoe 1 J0CTaTOYHOE YCIOBHS PaBEHCTBA €r0 HYJIIO 110 3aMKHYTOMY KOHTYpY.

14. TloBepxHOCTHBIE HHTETpaibI | posa: onpenenenne, reoMeTpUIecKuil U (GU3NYECKH CMBICI,
CBOMCTBA, BEIYMCIICHHE, TPUIIOKEHNUS IOBEPXHOCTHBIX MHTETpaNOB [ pona.

15. IloBepxHocTHbIe uHTErpaisl I pona: onpenenenne, cBOWCTBA, BEIYUCIEHHUE.

16. CBs3b Mexy moBepXHOCTHBIMH MHTErpanamu I u Il pona.

17. ®opmyna Octporpaackoro-I'aycca, popmyna Ctokca (B BEKTOPHBIX U CKaJISIPHBIX (opMax).

18. BexropHoe nosze: OnpeneneHne, OCHOBHbIE XapaKTEPUCTUKH (BEKTOPHBIE JIMHUH, IOTOK U
JOUBEPTEHIUS, pOTOP U LUPKYJALUs). Tunel BEKTOpHBIX nosel. CkansgpHoe noie. I'paguent. [Ipous-
BOJ[HAs IO HAIPABJICHHUIO.



I kaabl OeHKH 00pa30BaTeIbHBIX JOCTHXKEHHI

Bamisl
(uToroBoit
PEUTHHTOBOM
OIICHKH)

Ounenka

(0ann 3a

OTBET Ha
JK3aMeHe)

TpeGoBanus Kk 3HAHUAM

— OlueHka «OTIIMYHO» BBICTABIISACTCS CTYACHTY, €CJIH OH TITyOOKO
U NPOYHO YCBOWJI NPOrPaMMHBIN MaTepuas, UCYEPIIbIBAOLIE,
IIOCJIEZIOBATEIBHO, YETKO M JIOTHYECKU CTPOMHO €r0 U3Jaraer,
yMEET TECHO YBS3bIBaTh TEOPUIO C MPAKTHUKOW, CBOOOIHO
CIIPABJIAETCS € 3a7a4aMu, BOIIPOCAMU U IPYrMMH BHJAMU IIpU-
MEHEHHMsI 3HaHUH, IPUYEM HE 3aTPYAHACTCSA C OTBETOM IIPU BH-
JOU3MECHEHHUH 3aJJaHUH, UCIIOJIB3YET B OTBETE MATEpUaJl MOHO-
rpaduUecKoi IUTepaTypshl, MPaBHUILHO OOOCHOBHIBACT MPUHS-
TOE PELIEHUE, BIAAECET Pa3HOCTOPOHHUMM HABBIKAMHU M IIPHE-
MaMH BBIIIOJTHEHUS TPAKTUYECKUX 3a]1a4.

100-90

— OreHKa «XOpOILO» BBICTABISETCS CTYIEHTY, €CIId OH TBEPIO
3HAaeT MaTepuai, IPaMOTHO U MO CYIIECTBY W3JIaraeT ero, He
JOTyCKasi CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIPOC,
MPaBUIILHO TIPUMEHSET TCOPETUUCCKUE TTOJOKEHHUS MPU PeIlie-
HUU TPAKTUYECKUX BOIMPOCOB M 3aj]1ay, BIAJCET HEOOXOAUMBI-
MU HaBbIKAMH ¥ TIPUEMAMH MX BBITOJTHEHUSI.

30-50 6annos

70-89

— OuneHka «yJOBJIETBOPUTEIBHO» BBICTABIIAETCS CTYAEHTY, €CIU
OH MM€ET 3HaHMUS TOJbKO OCHOBHOI'O MaTepHajla, HO HE yCBOUII
€ro Jerajel, JOIyCKaeT HETOYHOCTH, HEIOCTATOYHO IIPABUIIb-
HbIe (POPMYIHUPOBKH, HAPYIICHHUS JIOTUIECKON MOCIIEA0BATEIb-
HOCTU B H3JIOKEHUU IPOTrPaMMHOIO Marepuasa, UCIBITHIBAET
3aTPyAHEHMS IPU BBIITOJTHEHUU NPAKTUYECKUX 3aJaHUN.

60-69

- OHCHKa «HC YHOOBJICTBOPUTCIBHO» BBICTABIACTCA CTYIACHTY,
€cIM OH HE PacKpbUl OCHOBHOE COAEp)KaHHWE MaTepHuajia IO
BOMpOCY; OOHapy)XWUJ HE3HAHUE WM HEMOJHOE MOHHMaHHe
OosbiIel uiau HauboJee BaXKHOM 4acTH MaTepuala; JOMyCTHI
OMOKM B ONpEIENCHUM TMOHITUH, INpPU HCIOJIb30BAHUU
CIICIMAJIbHOM ~ TEPMHUHOJOTHHM, HAa  pHUCYHKaX, CXeMax,
COITYTCTBYIOIIUX OTBETY

0-59 0-29 6annoe

Y4eOH0-MeTOAMYECKOEe M HH(POPMALMOHHOE 00ecneuyeHrue Y4eOHOH M CHMIIHHBI
OcHoBHast TuTepatypa

I'opauenko, A. b. OCHOBBI BEKTOPHOTO U TEH30pHOTO aHajiu3a : yueOHoe nocobue / A. b. 'opau-
enko, M. JI. 3omorapeB, H. I'. KpaBuenko. — KemepoBo KemI'V, 2009. — 131
c. https://e.lanbook.com/reader/book/30131/#1

Maxkcumenko, B. H. Kypc marematuueckoro ananusa : yueOHuK : B 2 yactax / B. H. Makcumenko,
A.T. Merpa6os, JI. B. ITaBmok. — HoBocubupck : HI'TY, [6. r.]. — Yactp 2 — 2016. — 519 c.
https://e.lanbook.com/reader/book/118334/#4

JlononHuTENRHAS IUTEPATYpA:
BekTopHbIii 1 TEH30pHBIH aHau3 : yuebHoe nocodue / cocraButenu B. A. Ksipos, I'. I'. Muxaiinu-
yeHko. — ['opHo-Aunraiick : TAT'Y, 2019. — 60 c. https://e.lanbook.com/reader/book/159334/#1
I'opnau, b. A. Ten3zopnas anredpa u TeH30pHbIN aHanu3 : yuebHoe mocobue / b. A. 'opmau. —
Cankr-ITerepOypr : Jlans, 2015. — 160 c. https://e.lanbook.com/reader/book/56160/#2
Kennep, U. 3. TenzopHoe ucuucnenue : yuebnoe nocobdue / 1. 3. Kemnep. — Canxt-IletepOypr :
Jlaub, 2012. — 176 c. https://e.lanbook.com/reader/book/3814/#4
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MarepuajibHO-TeXHUYeCKoe o0ecrnevyeHue y4eOHOol JUCIMILIUHBI
Jlex1moHHbIE 3aHATUS MPOBOAATCS B CHELUAIM3UPOBAHHBIX ayJIUTOPUSAX, OCHAIIEHHBIX MYJIb-
TUMEIUHHBIM 000pYA0BaHUEM, IPEAHA3HAYECHHBIX JJIs1 [IPOBEACHUS 3aHATUH JIEKLIMOHHOTO TUIIA.
[IpakTHyeckue 3aHATHS NMPOBOAATCS B YUeOHOW ayIUTOpHH, MpeIHA3HAUYCHHOW Ui MpOBee-
HUS 3aHATHN JIEKUUOHHOTO M CEMHMHAPCKOTO THIIA, I'PYNIOBBIX M MHIUBUIYAIbHBIX KOHCYJIBTALUU,
TEKYILETO KOHTPOJISL M MIPOMEKYTOUHOM aTTecTanuu. AyAUTOPHUS OCHAIIEHa HEOOXOAUMBIM 000pYI0-
BaHUEM (IIPOEKTOPOM, JOCKOM, KOMIIBIOTEPOM) JUIsl TPOBEACHUS 3aHATUH C TOMOIIBIO ITPE3CHTALUH.

Y4eOHO-MeTOANYECKHE PEKOMEHIAIUY JJIfA CTYJAE€HTOB

1. YkazaHus 1js mpOCIyIIMBaHUS JCKITUN

[lepen HauanoM 3aHATUIl BHUMATEIbHO O3HAKOMUTHCS C YU€OHBIM IJIAHOM MPOBEICHUS JIEKIIUN
Y CIIICKOM PEKOMEH/I0BAHHOU JTUTEPATYPHI.

[lepen mocemeHueM ouepeIHON JIEKIIUHA OCBEXHUTDH B MAMSITH OCHOBHBIE KOHIIETIIMH MPOMIEHHO-
ro panee marepuaia. [lonroToBuTh mpu He0OX0AUMOCTH BOIIPOCHI MpemnoaaBatento. He Hago onacars-
Cs1, YTO BOIMIPOCKHI MOT'YT OBITh MPOCTHIMHU.

Ha nexnuu OCHOBHOE BHHMaHUE CJICIYeT yIeNATh HE (GOpMysiaM U MAaTEMaTUYCCKHM BBIKJIAI-
KaM, a COJIePKAHUIO U3y4aeMbIX BOIIPOCOB, OMPEICIICHUSAM U TOCTAHOBKAM 3aJ1au.

B mporiecce nzyuenus JEKIMOHHOTO Kypca HEOOXO0IMMO 1O BO3MOKHOCTH 4acTO BO3BPAIIAThHCS
K OCHOBHBIM TOHATHUSM M METOJaM pellIeHus 3a1a4 (3/1eCh BO3MOXEH BbIOOPOUYHBIN KOHTPOJIb 3HAHUN
CTYJICHTOB).

XenarenbHO HMCIIONB30BATh KOHCIIEKTHI JIEKIUIl, B KOTOPBIX MCIOJIB3YETCA MPUHATAS Mpernoja-
BaTeyieM cucTeMa 0003HAYCHUH.

Jliia Gonee moapoOHOTO U3yYEeHHs Kypca cleqyeT paboTaTh C peKOMEHIOBAaHHBIMH JIUTEPATYP-
HBIMH UCTOYHUKAMH Y BHOBB TOSBIISIOIIUMUCS UICTOYHHKAMH.

2. YKkazaHus A7 y4acThsl B MPAKTUUECKUX 3aHITUAX

[Tepen mocereHreM ySICHUTh TEMY MPAKTHYECKOTO 3aHATHS U CAMOCTOSTEIHPHO U3YUUTh TEOpe-
TUYECKUE BOTIPOCHI.

B KOHIle PaKTHUYECKOTrO 3aHATHS MPH HEOOXOJWMOCTH BBISICHUTH Yy TIPEMOAaBaTelisi HEsICHBIC
BOIIPOCHI.

OcHOBHBIE pe3y/bTaThl BHIIIOJIHEHUS Pa00OTHl HEOOXOAMMO pacIeyarars.

3. CamocTosTenbpHas padoTa CTYASHTOB OOBIUHO CKJIA/IBIBACTCS U3 HECKOJIBKUX COCTABIISIFOIINX:

- paboTa ¢ TeKCcTaMu: YI4eOHHKaMH, UCTOPUICCKUMHE ITEPBOMCTOYHUKAMH, JIOMOJIHUTEIIBHOMN JIH-
TepaTypol, B TOM YKCJIe MaTeprallaMy HHTepHETA, a TaKkKe MPopadOoTKa KOHCIIEKTOB JICKIIHIA,

- HamMcaHue J0KJIaI0B, pedeparos;

- MOATOTOBKA K MPAKTUYECKUM 3aHATHUSIM;

- MIOJITOTOBKA K AK3aMEHY HETOCPEACTBEHHO TEPEe]l HUM.

Takum oOpazom, camocTosiTeNbHasi padoTa CTYACHTOB SIBISETCS HEOOXOIWMBIM KOMIIOHEHTOM
MOJTYYEHUS TTOJTHOLIEHHOTO BBICIIETO 00pa30BaHMUS.

MeTtoauyeckue pekoMeHAalMHU /s IpenogaBaresei

1. Ykazanus ass npoBeACHUS JIEKIUN

Ha nepBoii BBoHOI Nekiuu crenath o0l 0630p cogepx aHusi Kypca U OTMETUTh HOBBIE Me-
TOJIBI M TTOJXOBI K PELICHUIO 33J]au, pacCMaTPUBAEMbIX B Kypce, JOBECTH J0 CTYJIEHTOB TpeOOBaHMS
Kadenpbl, OTBETUTH HA BOIIPOCHI.

[Ipu moAroToBKE K JEKIIMOHHBIM 3aHATUSAM HEOOXOAMMO MPOAYMAaTh IJIaH €ro MpPOBEJCHHUs, CO-
JiepKaHue BCTYMUTEIbHON, OCHOBHOM M 3aKIIIOYUTENbHOM 4acTH JEKIUH, O3HAKOMUTHCS C HOBUHKAMU
y4eOHOM ¥ METOIMYECKOH JIUTEpaTyphl, MyOJINKALUIMU NEPUOTUIECKOM MeyaTH 1Mo TeMe JIEKIIUOHH O-
ro 3aHATHS. Y TOUHUTH IUIaH NMPOBEICHUS MPAKTUYECKOro 3aHATHUS M0 TeMe Jekuuu. [lepen n3noxxenu-
€M TEKYIIETro JIEKIIMOHHOTO MaTepHajia HallOMHUTbh 00 OCHOBHBIX UTOIax, JOCTUTHYTBIX Ha MpPeabIAY-
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mmx Jekiusax. C 3Toi 1enbio 3aaTh HECKOJIBKO BOMPOCOB aYAUTOPUHU U OCYIIECTBUTH BHIOOPOUHBII
KOHTPOJIb 3HAHUSI CTYJIEHTOB.

B xoz1€e neKMOoHHOrO 3aHATHS IIpenojaBaTelib J0JKEH Ha3BaTh TEMY, YU4EOHbIE BOIIPOCHI, O3HA-
KOMUTB CTYJEHTOB C IIEPEYHEM OCHOBHOM U JTOTIOHUTEIBHON JTUTEPATypPHI 110 TeMe 3aHATHA. Packpbl-
Basi CojiepKaHue y4eOHBIX BOIIPOCOB, aKIIEHTUPOBATh BHUMAHUE CTY/IEHTOB HAa OCHOBHBIX KaTErOpUsX,
SBJIGHUSAX U TPOIECCcax, OCOOEHHOCTAX UX NMPOTEeKaHMs. PacKppIBaTh CYIIHOCTh U COAEpKAHHUE pa3-
JIMYHBIX TOYEK 3PCHUS U HAYYHBIX MOJX0J0B K OOBSICHEHHUIO TEX MM UHBIX SIBICHUH U TPOIIECCOB.

CrnenyeTr apryMeHTHPOBaHO OOOCHOBAaTh COOCTBEHHYIO MO3UIIMIO MO CIOPHBIM TEOPETUUYECKUM
BonpocaMm. [IpuBoauTe npumepsl. 3aaBath IO XOAY U3JI0XKEHUS JEKIMOHHOIO MaTepualla putopude-
CKHE BOIIPOCHI U CAaMOMY JlaBaTh HAa HUX OTBET. DTO CIIOCOOCTBYET aKTUBU3ALIUU MBICIUTEIHHON Jes-
TEIbHOCTU CTYJIEHTOB, MOBBIIIEHNIO UX BHUMAHUS U UHTEPECA K MaTepHUaIly JIEKIIUH, €€ COIEP KAHUIO.
[IpenogaBaTens q0MKEH pyKOBOIUTH pabOTON CTYIEHTOB MO KOHCIIEKTUPOBAHUIO JICKIIHOHHOTO MaTe-
puana, moAYepKUBaTh HEOOXOAMMOCTh OTPAXKEHUSI B KOHCIIEKTAX OCHOBHBIX MOJIOXKEHHU H3ydaeMOn
TE€MBbI, 0CO00 BBIJIENIsAA, KaTerOpUaIbHbBIN amnmapaT. B 3akIoYuTeNnbHOM 4acTH JIEKIUU HEO0OX 0AUMO
copMynHupoBaTh 0OIIME BBIBOABI IO TEME, PACKPHIBAIOIINE COJACPKAHUE BCEX BOMPOCOB, OCTABICH-
HBIX B JIeKIIUU. OOBSBUTH TJIAH OYEPEIHOTO MPAKTHUECKOT0 3aHATHUSA, JaTh KPaTKUE PEKOMEHIAIUH 110
MIOJITOTOBKE CTYJEHTOB K MPAKTUYECKOMY 3aHATHIO. ONpeaesuTh MECTO U BPEMs KOHCYJIbTAllUU CTY-
JICHTaM, MOKeJIaBIIUM BBICTYIIUTH C JIOKJIalaMu U pedepaTamu.

Ha mocnennei nexkuuu ynenuTb BpeMs JUisi 0030pa Hanbosee BaKHBIX MOJIOXKEHHUH, paccMOT-
PEHHBIX B Kypce.

2. YKka3aHus 1715 NpOBEACHUSI IPAKTUYECKUX 3aHITUH

YeTko 0003HAYUTH TEMY MPAKTUYECKOTO 3aHATHSI.

OO6cyauTh OCHOBHBIE MOHATHUS, CBSI3aHHBIE C TEMOW 3aHSTHSL.

B mporuecce pemienus 3amad BECTH JUCKYCCHIO CO CTYACHTaMU O MPAaBUIBHOCTH NMPUMEHEHUS
TEOPETUYECKUX 3HAHUU.

OTMmeuaTs CTYJEHTOB, HanboJIee aKTUBHO YYaCTBYIOIIUX B PEHICHUU 33]1a4 U JUCKYCCHUSX.

B KOHIIe IPaKTUUECKOT0 3aHATHUS 33]1aTh AYAUTOPUU HECKOJIBKO KOHTPOJIbHBIX BOIIPOCOB.

3.YkazaHus Mo KOHTPOIIIO CAMOCTOSITEIbHON pabOThI CTY/I€HTOB

[To ycMoTpeHnuto nmpenogaBartess 3aJJaHue Ha CaMOCTOATEIbHYIO pab0Ty MOXKET ObITh HHIUBUY-
aJIbHBIM WJIN (POHTAIBHBIM.

[Ipu ucnonb30BaHUKM MHAUBUYAIbHBIX 3aJaHUIl TpeOOBAaTh OT CTY/AEHTAa MUCHbMEHHBIH OTUET O
pojiesaHHo paborTe.

[Ipy nmpuMeHeHUM (QPOHTAIBHBIX 3aJlaHUN BECTH KOJUIEKTUBHBIE OOCYKIEHHUS CO CTYAECHTaMHU
OCHOBHBIX TEOPETHUUECKUX MOTOKEHUM.

C 11enpt0 KOHTPOJISI KaYyecTBa BBIMOJIHEHHS] CAMOCTOSTENbHON paboThl TpeOOBaTh UHAUBHUIYalb-
HbI€ OTYETH! (JOMYCTUMO BMECTO MUCHMEHHOTO OTYeTa NMPUMEHATh WHIMBH]yaJbHbIE KOHTPOJbHBIE
BOIIPOCHI).

IIporpamma coctaBneHa B cootBeTcTBUM ¢ TpeboBanusimu OC HUAY MU®DU u y4eGHBIM mIa-
HOM OCHOBHOM 00pa3oBaTeNbHON MporpaMmsl 1o crienuaibHocTd 14.05.02 ATOMHBIE CTaHIIMH: TPO-
€KTUPOBAHHUE, KCIUTyaTallus U MHKUHUPUHT

Pabouyto mporpaMmy cocTaBuI CT. IIPETo1aBaTellb Thj ] ApnomnHa T.®.

Penensent: noueHr — bapanosckas JI.B.
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[Tporpamma onobpena Ha 3acemannu YMKC 14.05.02 ATtoMHBIE CTaHIIUU: MPOCKTUPOBAHUE,
sKcIuTyaTanus 1 MHKUHUpUHT oT 04.07.2023 roga, mpoTokosr Ne6.

[Ipencenatens yueOHO-METOAMYECKONW KOMUCCUU Mareppamos P. A.




