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I.Ie.m: OCBOCHUSA JUCIIMIIJIMHBI

[lenpt0 M3y4eHUE OCHOBHBIX ITOHATHI BEKTOPHOTO M TEH30PHOIO aHAJINM3a, JEWCTBUM Hal
TEH30paMU M TEH30pHBIMM NOJSAMU. Takke B paMKax JaHHOIO Kypca CTaBUTCSA LEJIb Hay4UThb
CTYJCHTOB BJAJETh MOHATHEM TEH30pa U MPUMEHSATH allapar TEH30PHOIO UCUUCICHUS IIPU PELICHUU
3a/1a4 TeOPETUICCKON MEXaHHUKH, (PU3UKU, MEXaHUKH CIUIONTHOW CPEJIBI.
3agauu U3y4eHUs AUCUUTUIUHBI:
— MMO3HAKOMUTH CTYICHTOB C OCHOBHBIMU MOHATHUAMH BEKTOPHOTO U TEH30PHOT'O aHAJIN3a;
— OBJIQJICTh HaBbIKAaMU IIPEOOPa30BaHUs KOMIIOHEHT TEH30pa IIPH MPeoOpa30BaHUAX MPOCTPAHCTBA;
— OBJAJCTh HABBIKAMH NPEOOPa30BaHUsS KOMIIOHEHT TEH30pa NIpPH TMEpexoAe K KPUBOIMHEHHOM
CUCTEME KOOPIMHAT;
— TIOKa3aTh MPUMEPHI NMPUMEHEHHUS TEH30PHOIO0 WCYHUCICHHUS (aHallh3a) MPU PEIICHUH Pa3IMYHBIX
3aJ1a4 TeOPETUICCKON MEXaHHUKH, PU3UKH, HEKOTOPHIX 3314 MEXaHUKH CIUIONTHOW CPEJIBI.

Mecto y4eOHo# ucuuiuiaebl B ctpykrype OOII BO

Jlis ocBOoeHMs MaHHOM JUCLMIUIMHBI TpeOYIOTCS 3HAHHWA M yMEHHs, HpUOOpETEeHHbIE B
pe3ysIbTaTeé OCBOEHHUS IPEALIECTBYIOIINX AUCUMILIMH: «MaremaTudyeckuil aHanusy», «JInHelHas
anreOpa», «AHaAIUTUYECKAS TEOMETPHSI».
3HaHMsI, NOJyYEHHbIE€ NPU H3YYEHUU AMCLUMIUIMHBI, OMOTYT CTYyJIEHTaM IpU H3YyYEHUH JPYrHX
JUCLMILIMH 0a30BOM YacTH MIPOrPaMMBbI: «Y paBHEHUSI MAaTEMATUYECKON PU3UKN», «MeTOoabl MPUHSITUS
pemenwmity, «Teoperuueckas MexXaHWKa», B HayYHO-HCCIEAOBATEIbCKOW paboTe M JUILIOMHOM
MPOEKTUPOBAHNH, & TAK)XKE B JaTbHEUIICH TPOPECCHOHATHHOM e TETbHOCTH.

Kommnerenuuu odyvarumerocsi, opMmupyemMbie B pe3yJibTare

OCBOCHUA NTUCHHUIIIMHBI
B nponecce OCBOCHUA JaHHOM JHUCHUILIAHBI Yy CTYACHTa q)OpMI/Ip}/'IOTCSI cIeayronue
KOMIICTCHIIUU

YHUBEpCaJIbHbIE!
Ko
A HanmenoBanue
KOMIIETEH WNuaukaTopsl JOCTHKEHHUSI KOMIIETEHITHH
KOMIIETEHINH
11U
VYKE-1 | Cnocoben  wucnonb3oBath | 3 - 1 3HaTh: OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
3HaHUSA JTUCLUIUIMH, METOJbl MaTeMaTH4YecKoro aHajau3a u
€CTeCTBEHHOHAYYHBIX MO/JICITMPOBAHMS, TEOPETUIECKOTO "
JUCLUIUINH, TIPUMEHSATh HKCHEPUMEHTAIBHOTO

METOJABI MATCMATHUYCCKOI'O | UCCICIOBAaHUA
aHaJin3a U MOACIIMPOBAHUA, V-1 YMCTh: UCIIOJIB30BATh MATEMATUYCCKUC METOIbI B

TECOPECTUUCCKOT'O N | TCXHUYCCKUX TPHUIIOKCHHUAX, PACCUUTBIBATE OCHOBHBLIC
SKCIICPUMCHTAJIIbHOTO YUCJIOBBIC  XAPAKTCPUCTHUKU CHy‘-IElfIHLIX BCJINYHH,
HCCICOOBaHUA B | peu1aTb OCHOBHBIC 3aga4un MaTeMaTHIEeCKOI
INOCTABJICHHBIX 3aJadax CTATUCTUKU, pCHIATH TUIIOBBIC PACUYCTHLIC 3a/laUn

B - 1 Bmagetrs: MeTOZaMH MaTeEMaTHYECKOTO aHaIW3a U
MOJICIMPOBAHUS; METOAAMHU pElIeHHs 3a7a4 aHalu3a U
pacuera  XapakTepUCTHK  (DU3MYECKHX  CHCTEM,
OCHOBHBIMH prueMaMu 00paboTKH
OKCIEPUMEHTAIBHBIX JaHHBIX, METOoJaMH palboThl ¢
MPUKJIQAHBIMUA TPOTPAMMHBIMU IPOYKTaMHU




obmenpodeccCuoHaAIbHBIE KOMITETCHIINH :

Kon
HanmenoBanue
KOMIIETEH NHauKaTophl JOCTUKEHHSI KOMIIETEHIIUU
- KOMIIETCHIINH
OIIK-1 | Crmocoben  wucmonmb3oBath | 3 - 1 3Harh: 0a30BbIe 3aKOHBI €CTECTBEHHOHAYYHBIX
6a30Bble 3HAHMA | JUCLUUIUIMH, OCHOBHBIE MAaTeMAaTHYECKUE 3aKOHBI;
€CTECTBEHHOHAYYHBIX OCHOBHBIC (PU3MUECKUE SBICHHS, MPOIECCH, 3aKOHBI H
JUCLIUILINH B | TPaHULIBI UX
npodeccuoHaIbLHON MIPUMEHUMOCTH; CYIIHOCTh OCHOBHBIX XHMHMYECKUX
JESATCIIBHOCTH, IPUMEHATh | 3aKOHOB W SBJICHUH; METOAbl MAaT€MaTH4YECKOIrO
METOJbl MaTEMATUYECKOTO | MOJIEIMPOBAHUS, TEOPETUYECKOTO u
aHaJIM3a U MOJEIUPOBAHUS, | IKCIEPUMEHTAIBHOIO UCCIICJOBAHMS
TEOPETUYECKOT O n|yY - 1 VYmerb: BBUIBISATh €CTECTBEHHOHAYUYHYIO
JKCIIEPUMEHTAIILHOTO CYIIHOCTb  Ipo0OjeM,  BO3HUKAIONIMX B XOJe
MCCJIEIOBAHMUS poeCCUOHATTLHON JeSITeNbHOCTH, IPUBJIEKATh JUISI X
pelIeHHs] COOTBETCTBYIOIIUN (U3NKO-MAaTEMATUYECKUN
anmnapar
B - 1 Biagers: MareMaTHYeCKMM ammnaparoMm JUis
pa3paboTKU MOJENIeH MPOLECCOB U SIBICHUH, PEUICHUs
IIPaKTUYECKHUX 3az1a4 npogeccuoHaIbHON
JESITEIbHOCTH; HAaBBIKAMHU MHCIIOJIb30BAHMSI OCHOBHBIX
o01edu3nyecKiX 3aKOHOB U IPUHILIUIIOB
3aga4yu BOCIIUTAHUS, peajin3yeMble B PAMKAX OCBOCHHUS IMCIHIIJIMHbI
HanpasJienue/ Co3nanue yciaosmuii, | Mcnosib3oBanme BoBiieuenue
neJIn ol0ecreynBarO KX BOCIIUTATEJIbHOI0 PA3HOILIAHOBYIO
NOTEeHIHAJIA y4eOHBIX | BHEYUeOHYI0
AUCHUTLINH AeITeJIbHOCTh
Ipodeccuonans | hopmupoBanue Hcnons3oBanue 1.Opranunsanust Hay4HO-
HOe M TPY/10BO€ | KYJIbTYpPBI BOCIIUTATEIBHOTO MPAKTUYECKUX
BOCIIHTAHHE MCCJIEIOBATENBCKON U | IOTEHIUANIAa JUCIUILIINH KOH(epeHIUI 1 BCTpey C
MHKEHEPHOU npodeccrnoHalbHOTO BEAYLIUMHU

nestensHocTH (B16)

MOyt JUTsl opMUpOBaHUS
WH)XEHEPHOTO MBIIUICHUS 1
WH)XEHEPHOM KyJIbTYypHI 32
CYET MPAKTUYECKUX
CTYJEHYECKHX
HCCIIEN0BAHUI
COBPEMEHHBIX
MIPOU3BOJICTBEHHBIX CUCTEM;
IIPOEKTHOH 1€ATENBHOCTH
CTYJEHTOB IO pa3paboTKe U
ONITUMH3AINU
TE€XHOJOTHYECKUX CUCTEM,
CBSI3aHHOM C pElICHHEM
peasIbHbIX
MIPOU3BO/ICTBEHHBIX 3371ay;
MIPOXOKJCHUS Uuepe3
pa3HooOpa3HbIe UTPOBBIE,
TBOpYECKHUE, ecTUBAIIbHbIE
(dhopMeI, Tpebyrorye

crielMaIuCcTaMu
INPEANPUATHN ropoaa U
BeTepaHaMy aTOMHOMU
OTpac.

2. Opranuzauus u
IPOBEICHUE MTPEIMETHBIX
OJIUMITMAJ] U yyacTHe B
KOHKYypCcax
po(hecCHOHATBEHOTO
MacTepCTBa.

3.YyacTue B €XKeroIHbIX
aKIUSIX CTYACHYECKUX
CTPOUTENBHBIX OTPSIJIOB




aHaJIM3a CI0KHOI'0 00OBEKTa,
IIOCTAHOBKH OTHOCHUTCIIBHO
HEro IpeoOpa3oBaTeIbHBIX
3a4a4 IJIs1 uxX
ONTHMAJILHOTO PEIICHUS.

CTpykTypa u cojep:kaHue Y4eOHOUH TUCUMILTUHBI

JucnuriuHa npenogaercs cTyaeHTaM B 3-em cemectpe. OO0mas TpyJI0eMKOCTh JTUCIUILIAHBI
cocTaBsIeT 5 3adueTHRIX enuHull, 180 ak. 4acos.

Ounas popma o0yueHust
Kanenaapublid miiax

Ne Buabl yueOHoil 1eATEIbHOCTH
P N (B yacax) Makcu
a T- f._g g ATTecTta | MaJIbH
3 o HaumenoBanue pa3jaesna = E. < U bl
i (TeMbI) AU CHUIIHMHBI s = S 2 O | pasmena | Oau
M 5] = [~
e | 2 = 8 E O | (bopma) 3a
a = S 3 paszaen
a = | =
1 pa3pgea: [lelicTBusI ¢ BeKTOpaMH

1 | 1 | OcHOBHBIC OHATHUSI BEKTOPHOM 12/2 2 - 212 | 8 T1 15

anreopsl.
1 | 2 | DneMeHThl BEKTOPHOM anreOphl. 12/2 2 - 212 | 8
1 | 3 | Bunsl cucreM KoopauHaT U 12/2 2 - 212 | 8

BEKTOPOB.
1 | 4 | KoBapuanTHble 1 12/2 2 - 212 | 8

KOHTPaBapHaHTHBIEC BEKTOPA.

2 pasgen: Ten3opHbIii aHAIN3

2 | 5 | Tensopnas anreopa. 20/4 6 - 6/4 | 8 T2 15
2 | 6 | Merpuueckwii teusop, | 20/4 6 - 6/4 | 8

npeoOpa3oBaHUE TEH30POB.

3 pa3nes: BekTopHblii aHAIN3

3 | 7 | BekropHbiii ananu3 - ocHoBHbie | 20/4 6 6/4 | 8 T3 20

OIpeeICHUSI.
3 | 8 | UnrerpanbHbie Teopembl | 26/4 8 8/4 | 10

BEKTOPHOT'O aHAJIH3A.
3 | 9 | OcHoBHEBIE onepanu BeKTOpHOTO | 26/4 8 8/4 | 10

b depeHIMpOBaHUS
3 | 10 | KpuBonuneiinsie cucremsl | 20/4 6 6/4 | 8

KOODIUHAT.
Buja npomexyTouHOii aTTecTanuu 180/32 | 48 - | 4832 84 ] 50

* - COKpalleHHOE HauMEeHOBaHUEe (hOPMBI KOHTPOJIS
** - cyMMa MakCHMaJbHBIX OallIoB JOJKHA ObITh paBHa 100 3a ceMecTp, BKIIOYAs 3a4eT U
(nnn) sK3amMeH




CoxkpailieHHOe HauMeHOBaHKe (POPM TEKYIIEro KOHTPOJIS U aTTEeCTallH Pa3/IesioB:

O0o3HaueHHNE IMosHoe HAaUMEHOBaHHE
T TectupoBanue
] DK3aMeH

Conep:xaHue JIEKIIMOHHOTO Kypca

YueOHo-
Tembl J1eKMH. Bcero
MeTOAHYEeCKOoe
Bomnpocel, oTpadaTbiBaeMble HA JIEKIIUU 4yacoB
olecneyenune

1 2 3
Tema 1. OcHOBHBIE NOHATHS BEKTOPHOM anredppl. CKaispsl. 2 OcHoBHas
Onpenenenne BEKTOPa, FEOMETPUYECKAS HHTEPIIPETALINS, BUIBI 3AIIUCU auteparypa (1,2)
BekTopa. [IporuBononoxusiii Bektop. Hynb BekTop. Ouznueckuii JononHurenpHas
cMblIca BeKTopa. Cl10KeHUE U BBIYUTaHUE BEKTOPOB. nuteparypa (3-5)
Tema 2. DiieMeHTBHI BeKTOPHOI anredpsl. [Ipoekiys BekTopa Ha OCb. 2 OcHoBHas
JIuneiliHas 3aBUCHMOCTb BEKTOPOB. Y CIIOBHUE JIMHEHHOW HE3aBUCUMOCTHU auteparypa (1,2)
TpeX BEKTOpoB. Pa3znoxkeHue BekTOpoB. BekropHbiid 6aszuc. [lexaptoB JononHurenpHas
6a3uc. CkanspHOe, BEKTOPHOE, CMEIIAHHOE, JIBOMHOE BEKTOPHOE nuteparypa (3-5)
IIPOU3BE/ICHUE BEKTOPOB - OINPEIENICHUE, BBIYMCIEHUE B JIEKAPTOBOMU
cucremMe koopauHar. IIpeoOpa3oBaHue OpPTOB ABYX OPTOTOHAJIBHBIX
6a3rcoB. OpToroHaJIbHBIE MPEOOPA3OBAHMSL.
Tema 3. Buabl cucreM KOOPpAMHAT M BEeKTOPOB. BekTopHbIil 6a3wuc. 2 OcHoBHas
WN3menenne BekTOopHOro 0Oasuca TMpd NOBOPOTE U CMEIIEHUHU autepatypa (1,2)
JIEKapTOBOM cucTembl KoopauHat. KocoyronpHas cucrema KOOpIMHAT. JlononHuTenbHast
CB0OOIHBIN BEKTOP, CKOJIBb3SIIUI BEKTOP, CBSI3aHHBIN BEKTOP. autepatypa (3-5)
Tema 4. KoBapnaHTHbIe M KOHTPaBapHAHTHbIE BEeKTOpa. TeH30p 2 OcHoBHas
npeoOpa3oBaHus NpU MEpexofe OT OJHOM K APYyrol KOCOyroiabHOU autepatypa (1,2)
cucremMe koopauHar. OOo3HaueHus. [lomspHas, UuIMHApUYECKas WU JlononHuTenbHast
cepuueckas CUCTEMblI KOOPJMHAT. nutepatypa (3-5)
Tema S. Tenzopunasi anredpa. OmnpeneneHue TeH3opa N —TO paHra. 6 OcHoBHas
['eomerprueckoe npencTaBiIeHHe MAaTpPUIl TEH30pa BTOPOTO M TEH30pa autepatypa (1,2)
TpeTbero panra. CIll0)KEHME TEH30pOB. YMHOJKEHUE TEHOPOB. JlononHuTenbHast
EnuHudHbIH TEH30D. auteparypa (3-5)
Tema 6. Merpudeckuii TeH30p, mNpeodOpa3oBaHHE TEH30POB. 6 OcHoBHas
Mertpuueckuii TeHzop. Marpuubl mnpeoOpa3oBaHud. [naBHbIE ocH autepatypa (1,2)
TeHzopa. IlpuBeneHne TeH30pa K INaBHBIM oOcsM. Mcrmosb3oBaHue JlononHuTenbHast
TEH30pa MpU  TEpexoJe OT  KOBAPUAHTHBIX  BEKTOPOB K auteparypa (3-5)
KOHTpaBapuaHTHBIM BekTopaM. IIpeoOpa3oBaHue KOMIIOHEHT TEH30POB
U BEKTOPOB IMpHU IOBOPOTE KOOPAMHATHOM MiIocKocTU. VHBapuaHTHI
TeHzopa. llpusHak TeH3opHOCTM  BenuuuHbBL.  HBapuaHTHOCTH
TEH30pHBIX ypaBHEHMH. JIMHENHOE N-MepHOE MPOCTPAHCTBO. BeKTOpHI
Y TEH30pbI CBN — MEPHOM IIPOCTPAHCTBE.
Tema 7. BekTOpHBII aHAIM3 - OCHOBHBIE ompeaeaeHusi. Bekrop- 6 OcHoBHas
¢yHKIMs CcKalsgpHOro aprymenta. IIpomsBonmHas BeKTOpP-()YHKIMH auteparypa (1,2)
CKaJIIpHOTO aprymeHTa. Tenszopunoe mone. Juddepenuuporanue JononuuTtenpHas
TEH30pHOr0 noJst 1o koopauHare. CkanspHoe noise. [IpousBonHas no autepatypa (3-5)
HampaBieHuro. ['paguent. BektopHoe mnone. BekTopHble IMHHH.
YpaBHEHHE BEKTOPHBIX JIMHUM.
Tema 8. HHTerpanbHbie TeopeMbl BeKTOPHOro anajausa. [lotok 8 OcHoBHas




BekTopHOTO ToNs. Teopema Octporpanckoro-I'aycca mjis BEKTOPHBIX

muteparypa (1,2)

nosie. JluBepreHuuss BEKTOPHOIO Mmojs. LIMpKynsnuss BEKTOPHOIO JononHurenpHas
nossi. Teopema Ctokca Jyisi BEKTOPHBIX 1oJield. POTOp BEKTOpHOTrO moisl. auteparypa (3-5)
Tema 9. OcHoBHBIE onepanyu BeKTOPHOro au¢dgepeHUINPOBAHUS. 8 OcHoBHas
Oneparop ['amunbTOHa. 3amuch OCHOBHBIX OINEpaldii BEKTOPHOIO muteparypa (1,2)
muQQepeHIMpPoBaHUs B BEKTOPHOM BHJE C OlepaTopoM ['aMmiIbTOHA U JlononuurenbHast
B JIEKapTOBOW CHUCTEME KOOpJIMHAT. 3aluch OCHOBHBIX OIepanui nuteparypa (3-5)
BEKTOPHOTO Ju(QepeHpoBaHns B TEH30pHOM Buje. BekTopHbie
JuddepeHImanbHble onepanuy Broporo nopsiaka. Oneparop Jlannaca.
Tema 10. KpuBosuHeiiHble cucTeMbl KoopauHar. OrnpeneicHue. 6 OcHoBHas
Koadpdurmumenter  Jlamd.  JlokampHblid  Oaszuc.  IlwmmnHapudeckas, muteparypa (1,2)
cepuyeckas CUCTEeMBbl KOOpAMHAT. ['paiueHT, TUBEpreHLus, POTOp, JlononuurenbHast
oneparop Jlamiaca B KpUBOJMHEHHBIX cCTEMaX KOOpIUHAT. nuteparypa (3-5)
IlepeyeHb NPaKTHYECKUX 3AHATHH
Yu4eOHo-
Tema npakTuyeckoro 3ansitusi. Bonpocsl, Bcero
oTpadaTbiBaeMble HA PAKTHYECKOM 3aHATHH yacos | o oAmteckoe
olecneyeHue
1 2 3
Tema 1. OcHOBHBIE NOHATHS BEKTOPHOM anredpnl. CKayspsl. 2/2  |OcHoBHas
OnpeneneHue BeKTOpa, FreOMEeTpHUECcKasi MHTEpIIpeTalus, BU/bI auteparypa (1,2)
3anucu BekTopa. [IporuBononoxueiii Bekrop. Hymns BekTop. JlononHurenpHas
®dusnueckuil cMpica BekTopa. CiiokeHue U BBIUUTAHNUE BEKTOPOB. nuteparypa (3-5)
Pewenne 3amau
Tema 2. JyieMeHTbI BeKTOPHO# ajaredpbl. [Ipoekins BekTopa Ha och.| 2/2 | OcHOBHas
JInnelinas 3aBUCUMOCTh BEKTOPOB. VYcnosue JIMHEWHON autepatypa (1,2)
HE3aBUCHUMOCTHU TpeX BeKTOpoB. Pa3nokeHue BeKTOpoB. BekropHbiit JlononHuTeNbHAS
6asuc. JlekaproB 6a3uc. CkaisgpHoe, BEKTOPHOE, CMELIaHHOE, JBOMHOE autepatypa (3-5)
BEKTOPHOE IIPOM3BEIECHUE BEKTOPOB - OINPEACICHUE, BBIYMCICHUE B
JIeKapToBOM cucrteMe koopauHaT. I[IpeoOpa3zoBanue OpTOB ABYX
OpPTOrOHAJIBHBIX 0a3zucoB. OpToroHanbHbIe MPeoOpa3oBaHusl.
Pemenue 3agau
Tema 3. Buabl cucreM KOOPAMHAT M BEKTOPOB. BekTopHblit 6asuc.| 2/2 | OcHoBHas
W3MmeHeHne BeKTOpHOro ©Oa3uca MpU TOBOPOTE U CMEIIEHUU autepatypa (1,2)
JIEKapTOBOM crucTeMbl KoopAauHaT. KocoyroipHas cucreMa KOOpAWHAT. JlononHuTenbHast
CBOOOIHBIN BEKTOP, CKOJIB3AIIUI BEKTOP, CBI3aHHBIN BEKTOP. autepatypa (3-5)
Pemenue 3anau
Tema 4. KoBapnanTHble 1 KOHTpaBapHaHTHbIe BekTopa. Tenszop| 2/2 | OcHoBHas
npeoOpa3oBaHus MPHU MEpPEeXoJe OT OAHOM K Jpyrol KOCOYrojJbHOH auteparypa (1,2)
cucrteme koopauHar. O6o3HaueHus. [lomsipHas, LMIMHApPUYECKas U JlononHurenbHast
ceprueckas CUCTEMBI KOOPIUHAT. auteparypa (3-5)
Penrtenue 3amau
Tema 5. Ten3opuas aaredpa. Onpenenenue TeHsopa N -ro panra.| 6/4 | OcHoBHas
['eomeTpuyeckoe mpencTaBIeHre MaTpUIl TEH30pa BTOPOTO M TEH30pa autepatypa (1,2)
Tperbero panra. CrOXeHHE TEH30pOB. YMHOXEHHE TEHOPOB. JlononHuTenbHas
EnuHudnbIii TEH30p. nauteparypa (3-5)
Pewrenue 3anau
Tema 6. Merpuuyeckuii TeH30p, mnpeodpa3oBanme TeH3opos.| 6/4 |OcHoBHas
Metpuueckuii TeH30p. Marpuibsl npeoOpazoBaHus. [aBHBIE OCH auteparypa (1,2)
ten3opa. [lpuBeneHue TeH30pa K TIaBHBIM oOcsiM. Vcmonb3oBaHue JononHuTenpHast

TEH30pa MpU  MEepexole OT KOBAapUAHTHBIX  BEKTOPOB K
KOHTpaBapuaHTHBIM BekTopaMm. [IpeoOpa3zoBaHre KOMIOHEHT TEH30POB

autepatypa (3-5)




Y BEKTOPOB IPU MOBOPOTE KOOPAMHATHOW IJIOCKOCTH. VIHBapHaHTHI
TeH3opa. IIpusHak TeH30pHOCTM Benu4yuHBL. VHBapHaHTHOCTH
TEH30pHBIX ypaBHEHUH. JIMHEHHOE N-MEepHOE MPOCTPAHCTBO. BEKTOPHI
Y TEH30pbl CBN — MEPHOM IIPOCTPAHCTBE.

Penrtenue 3anau

Tema 7. BekTopHBIii aHAJIN3 - OCHOBHbIe ompenejdenusi. Bektop-| 6/4 | OcHoBHas
byHKIMsA ckangpHoro aprymenta. IIpomsBogHas BekTOp-(QyHKIUU autepatypa (1,2)
ckajspHoro aprymenta. TenzopHoe mone. JuddepenmupoBanue JlonoHUTEIHHAS
TEH30pHOTO IoJist no koopauHare. CkansipHoe noze. [IpousBoanas no nutepatypa (3-5)
HamnpaBiaeHuto. ['paguent. BekropHoe 1mose. BeKTOpHBIE JIMHUU.

YpaBHeHHE BEKTOPHBIX JIMHUH.

Tema 8. UHTerpanbHble TeopeMbl BeKTOpHOro anammsa. [lorox| 8/4 | OcHoBHas
BekTOpHOTO mojst. Teopema Octporpanckoro-I'aycca st BEKTOPHBIX muteparypa (1,2)
nosie. JluBepreHuus BEKTOPHOro mnouisd. LlupKyisimuss BEKTOPHOro JononHurenpHas
nonsi. Teopema Ctokca miis BEKTOPHBIX mosieil. Potop BekTopHOrO auteparypa (3-5)
HOJIS.

Pemenne 3agau

Tema 9. OcHOBHbIE onepaluu BeKTOPHOro audgepenuupoBanus. 8/4 |OcHoBHas
Onepatop ['ammibTOHa. 3anuch OCHOBHBIX OIEpaldii BEKTOPHOTO autepatypa (1,2)
Qg epeHIIMPOBaHUs B BEKTOPHOM BHJIE C oniepatopoM ['aMuibpToHa 1 JlononHuTenbHast
B JIGKQpPTOBOM CHCTEME KOOPAMHAT. 3aluCh OCHOBHBIX OIeEparuil autepatypa (3-5)
BEKTOpHOTO U GEepeHINPOBaHUS B TEH30PHOM BHUjE. BekTopHbIe

muddepeHIanpHbIe onepanuy BToporo nopsiaka. Oneparop Jlamnaca.

Pewenne 3amau

Tema 10. KpuBoauHeiinble cucrembl kKoopauHar. Omnpeneneaue.| 6/4 | OcHoBHas
Koodpduuumentsr Jlamd. Jlokanpubiii  0azuc. Lmnmaapuyeckas, autepatypa (1,2)
chepuueckas CUCTEMbl KOOpPAMHAT. ['palueHT, TUBEpreHIus, poTop, JononHurenpHas

oneparop Jlamnaca B KpUBOJIUHEHHBIX CUCTEMAaX KOOP/IMHAT.
Pemenne 3agau

auteparypa (3-5)

ITepeyenn 1a00pATOPHBIX PAOOT - He MPETYCMOTPEHBI YIeGHBIM JIAHOM

3agaHus I CAMOCTOATEILHOM PadoThI CTYICHTOB

YuebHo-
Bonpoch! 1J151 caMOCTOATEIBLHOT0 H3YYeHH S Bcero
(3apanusn) yacos | | oamHeckoe
o0ecneyeHue
1 2 3

Ckanspel. Bektopsl - ompeneneHue, npaBWiIoO clokeHus. JIuHelHas 8 OcHoBHas
3aBHCUMOCTh BEKTOpOB. BekTopHblii ©Oaszuc. JlekaptoB 6asmuc. auteparypa (1,2)
OproroHanbHble MaTpullbl. Pa3noxkeHue BEKTOpPOB MO Oa3HCHBIM JlononHurenbHast
BEKTOPaM. nuteparypa (3-5)
[TpaBuna onepanuii Hax MaTpunaMu. AdduHHas cucTeMa KOOpJIUHAT.
[Tonspuast cucrema koopauHar. LunuHapuyeckas u cdepuueckas
CUCTEMBl KOOpAMHAT B MpocTpaHcTBe. OmpeneneHre M OCHOBHBIE
CBOWCTBA TpyHmbl. 3aMKHYTOCTb. ACCOIIMATUBHBINA 3akoH. OOpaTHBII
HIIEMEHT.
Onepaunn Haj BekTopaMu. I'eomeTpuueckass MHTEpIpeTalysi, BHIbI 8 OcHoBHas
3aucu autepatypa (1,2)
BeKTOpa, Pusznueckuid cMpici BekTopa. CIOXKEHHWE M BbIUUTAHUE JlononHuTenbHast

BEKTOPOB.
CkanspHoe u
MIPOU3BEICHUE

BEKTOPHOE
BEKTOPOB,

YMHOXEHHUE BEKTOPOB,
JIBOMHOE  BEKTOPHOE

CMEIIaHHOE
MIPOM3BEICHNE

nauteparypa (3-5)




BEKTOpPOB. DU3NUECKNI U T€OMETPUUECKUN CMBLUI 3TUX MPOU3BEIACHUM.
Bekropusiii 6a3uc. M3MeHeHne BEKTOpPHOTO 0Oasuca Mpu MOBOPOTE U
CMELICHUH JIeKapTOBOW cucTeMbl koopauHaT. KocoyronbHas cucrema
koopauHat. CBOOOJHBIM BEKTOP, CKOJB3SIIMIA BEKTOpP, CBS3aHHBIN
BEKTOP.

ITepecraHOBOUYHBIE JJIEMEHTHI. KommyraruBHbIE orepanuu. 8 OcHoBHas
KommyratuBable Tpynmnbel. KoHeuHas 1 OeCkOHEYHAs! TPYMIbL. 3aKOHBI muteparypa (1,2)
cokpamenusi. [loarpynnsl. HecoOcTBeHHBIE U COOCTBCHHBIC JononHurenpHas
noarpynmnbsl. Teopema Jlarpawxka. I[{uknmdeckue rpynmbl. [lopsimox auteparypa (3-5)
aneMeHTa rpynnsl. [IpousBenenuss nogmMHoxecTB. CMEXHbBIE KIIaccChl.

CornpsikeHHbIE 3JIEMEHThl W noArpymnnsl. HopmanbHble aenuTenu.

@akrop-rpynmnel.  Lleatp. Hopmamusaropel. ['omomopdusmel u

n30MOop(hU3MBI TPYII AJJAUTUBHBIE TPYIIIHL.

KoHTpBapuaHTHbIE M KOBapUaHTHbIE KOOPJAUHATHI BEKTOpa. X 8 OcHoBHas
npeoOpa3oBaHKe MMPHU MIEPEXOJIE K APYroMy Oasucy. muteparypa (1,2)
CucreMbl KOOpAWHAT W JIOMYCTUMBIE NpeoOpazoBaHus. MHIEKcHbIE JlononHuTenbHast
0003HAYCHMS, HEMOW MHACKC. AOCONIOTHBIE M OTHOCHTCIIbHBIC nureparypa (3-5)
TeH30pbl. Panr TeH3opa. AOGcomoTHbIN ckansp. KoHTpaBapuaHTHBIN U

KOBAPUAHTHBIA BEKTOp W TeH30p. CMemaHHbli TeH30p PaBeHCTBO

TeH30poB.  Hynb-TeH30p. YMHOXEHHE TEH30pa Ha  CKAJp.

CepTbiBaHME CMeIIaHHOrO TeH3opa. llpousBenenme TEH30pOB.

CuMMeTpUYHbIE M AHTUCUMMETPUYHBIE  TeH30pbl.  CUMBOJIBI

Kponekepa,  JleBu-UuBura.  AbGcomotHoe  auddepeHuuanbHOe

ucuncnenue. Kopapnantnoe nuddepenupoBanue.

[Tonsitue Ten3opa. Panr tensopa. CBoiicTBO nHBapuaHTHOCTU. CKajsp 8 OcHoBHas

KaK TEH30p HYJEBOro paHra. BekTop Kak TEH30p MEepBOro paHra. autepatypa (1,2)
[Tpumepsl TeH30pOB mepBoro pasra. lIpeoOpazoBaHue KOMIIOHEHT JononHurenpHas
BeKkTOpa. Tensop Tpersero panra. IIpuMepsl TEH30pOB TPETHETO paHTa nutepatypa (3-5)
(TeH30p HaNpsOKEHUM, TeH30p JAedopMaivii, TEH30p MOMEHTOB

WHEPLUU, TEH30p CKopocTel nedopmaruit). OmnpeneneHne TeH30pa

pOU3BOJbHOrO mopsaka. IIpeobpazoBaHne KOMIIOHEHT TEH30pa INpHU

MIOBOPOTE IJIOCKOCTH BOKPYT NEPIEHIUKYIIPHOU OCH.

[IpyMeHeHrne MeTpUYECKOro TeH30pa. 8 OcHoBHas
CkansipHOoe ¥ BEKTOpPHOE Tosie. BEeKTOpHBIN 2JIEMEHT JUHUU W JJIMHA autepatypa (1,2)
JIYTH. KpuBonuneiinbie AHTErPabI. BexropHblii 3JIEMEHT JomonHuTenbHAs
MIOBEPXHOCTH. DJIEMEHT IUIONIAAM TIOBEPXHOCTH. I[IOBEPXHOCTHBIE nuTeparypa (3-5)
uHTerpanel.  ['pagment, nuBepreHuus u  portop.  IlomHbrit

muddepeHan, MONHAs — OPOM3BOAHAS W NIPOM3BOJHAS IO

HanpasyieHUto. [Ipon3BoaHBIE BBICIIMX IMOPSAJIKOB IO HANpPaBICHUIO.

Psan Teimopa. Omneparop Jlamuaca. Omneparuu BTOPOro MOpsIKa.

Orneparnuy HaJ| CKaJsPHBIMH M BEKTOPHBIMH (DYHKITUSMU OT pajgnyc-

BekTopa. @opmynsl  I'puna, I'aycca-Octporpanackoro, Crokca.

be3BuxpeBoe U coleHOH1aIbHOE BEKTOPHOE MOJIE.

ITorok BektopHoro moms. Teopema Octporpanackoro - I'aycca s 8 OcHOBHas
BEKTOpHBIX mToJiel. JluBeprenmusi BekTopHOro mojs. Lupkynsuus autepatypa (1,2)
BeKTOpHOro mnois. Teopema CTOKca Juisi BEKTOPHBIX Tosie. Portop JononHurenpHas
BeKkTOpHOro noJjsi. Teopema ['aycca u ee mpuMeHeHue B pu3mKe. auteparypa (3-5)
CnenctBus U3 MHTErpajIbHBIX TeopeM: 1-s1 u 2-s1 popmyssl ['puna. 28  |OcHoBHas

OcHoBHas TCOpCMaA BCKTOPHOI'O aHaJin3a - IOCTPOCHHUC

auteparypa (1,2)




MOTEHLIUAJIBHOTO U COJICHOUIATBHOTO BEKTOPHBIX Moiei. [Ipumepsl JlononHurenbHast
BEKTOPHBIX U TEH30PHBIX MOJIEH B TEOMETPHH, MEXaHHUKE U (PU3UKE. nuteparypa (3-6)
BekropHbie u koBekTopHble mojs. TenzopHsle noisi. KoopaunatHele
IpEICTaBICHUsT  TEH30pHbIX  nosied.  Ciydailh  IPOM3BOJIBHBIX
KPUBOJIMHEHHBIX KOOpAMHAT. [ToBenenue TEH30POB npu
OTOOpaXKEHUSX. AnreOpanyeckre ONepauuyd HajJ TEH30PHBIMHU
nosssMd. CUMMETpUYHBIE U AHTHUCHUMMETPHUYHBIE TEH30pHBIC TOJIS.
MeTtpuueckue MceBao-MeTpHuecKue TeH30pbl. Onepanuu MOAHATUS U
OITYCKaHUs UHJEKCOB TEH30pHBIX nosiel. Juddepenuunanbabie GOpMBbI.
Omnepanys BHEUTHETO Npou3BeaeHus auddepeHuanbHbx Gopm.
HuddepeHnmanbHOe HCUYNUCICHUE AHTUCHMMETPUYHBIX TEH30PHBIX
nosei. Bremnmit muddepennman  dopmel.  ['pagueHt, potop,
muBeprenius. Oneparop Jlaruraca. Ten3ophas ¢opma ypaBHEHUI
Makcaena.

O6mas teopema Crokca. Teopemsl ['puna , Ctokca, OcTparpaiackoro-
I'aycca.

PacueTrHo-rpadpuyeckasi paboTa ne npeaycMoTpeHa yueOHbIM IJIAHOM
KypcoBasi padoTa ne npexycmorpena yueGHbIM ILLIAHOM

Oobpa3oBareibHbIE TEXHOJIOTMH

HpI/I peainu3anmuu y‘IC6HOFO MaTepHralia KypcCa HCIHOJBb3YIHOTCA PA3JIMYHBIC O6paBOBaTCJ'IBHbIe
TEXHOJIOTHH, CHOCO6CTBYI-OH_II/I€ CO3JaHHIO aTMocq)epLI CBO60,HHOﬁ u TBOpquKOﬁ JAUCKYCCHU KaK
MCKAY nperoaaBaTreyieM U CTYACHTaMH, TaK U B CTy,HCH‘ICCKOﬁ rpyniie. HGJ'ILIO IIpu 3TOM SBJIACTCA
BBIpa6OTKa Y CTYACHTOB HAaBBIKOB U KOMHeTeHHHﬁ, IIO3BOAKONIUX CAMOCTOATCIIBHO BECTH
HCCICAO0BATCIIbCKYO U HAYUYHO-TICAArOrNYCCKYIO pa60Ty.

AYI[I/ITOpHBIG 3aHATHUA TIPOBOAATCA B BUAC nexunﬁ, MPAKTUYCCKUX 3aHSTHU C UCIOJL30BAHUEM
I[IK u xomneloTepHoro mnpoekrtopa. CamocrosiTenbHas paboTa CTYJEHTOB THPOBOJAUTCS TOA
PYKOBOJICTBOM TIPENOAABATENIC, C OKAa3aHWEM KOHCYJIbTAMA W TOMOIIM IIPU MOATOTOBKE K
MPAKTUYCCKUM 3aHATUAM.

DoH/ OLICHOYHBIX CPEICTB

q)OH,Z[ OLCHOYHLIX CPEACTB IO AUCHUIIJIMHE oOecreynBaeT IMPOBEPKY OCBOCHUA TNIAHUPYCMBIX
PE3YyIbTAaTOB 06y‘IeHI/IH (KOMHGTCHHI/Iﬁ n ux I/IH,Z[I/IKaTOPOB) IMoCpeACTBOM MepOHpI/IHTI/Iﬁ TCKYyHICTO,
pY6C)KHOFO 1 MPOMECKYTOYHOI'O KOHTPOJIA MO0 JUCHUIIIINHEC.

CBs3p MeXIy GOPMHPYEMBIMH KOMIETCHIIUSIMA H (OpMaMH KOHTPOJISI WX OCBOCHUS
IIpe/iCTaBjIeHa B CeAyIOLIei Tabnuie:

HaunmenoBauue HaunmenoBanue

Kox n HauMeHOBaHUE UHIMKATOPA
Ne ni/m KOHTPOJIMPYEMBIX OLIEHOYHOTO

JOCTUXCHUA KOMHeTeHHI/Iﬁ
pazziesoB (TEMBbI) Cpe/cTBa

BxoaH01 KOHTPOJIb

Bomnpocel BXogHOTO

1 BxoHOM KOHTPOJIb KOHTpPOJIA
(MMCbMEHHO)
ATTectanus pa3iesioB, TEKYIIMI KOHTPOJIb YCIIEBAEMOCTH
2 HetictBus ¢ Bektopamu | 3-YKE - 1, Y-YKE - 1, B-YKE - 1, TectupoBanue
3-OIIK -1, V- OIIK - I, B-OIIK - 1 (MMCHMEHHO)
3 TeH30pHbBIN aHAIN3 3-VKE - 1, V-VYKE - 1, B-VKE - 1, TectupoBanue




3-OIIK -1, ¥V-OIIK - 1, B- OIIK - 1 (TMCHMEHHO)
4 BekropHblii aHain3 3-VKE - 1, YV-VKE - 1, B-YKE - 1, TecrupoBanue
3-OIIK -1, ¥V-OIIK - 1, B- OIIK - 1 (TMCHMEHHO)
[IpomexxyTouHas arrecrauus
S) OK3aMeH 3-VKE -1, V-VKE - 1, B-YKE - 1, Bonpocel k 3k3ameH)y
3-OIIK -1, ¥V-OIIK - 1, B- OIIK - 1 (TMCHMEHHO)

BxongHOM KOHTPOJIb IPOBOAUTCS IEpe], U3YYCHUEM AUCLUILUIMHBL C LIEJIBIO IIPOBEPKU 3HAHMM,
HAaBBIKOB M YMEHMU, HEOOXOIUMBIX Il U3y4eHUS AMCUUIUIMHBL. BXOMIHOW KOHTPOJb MPOBOAMTCS 11O
3alaHKsIM, KOTOpBIE COOTBETCTBYIOT IIPOTpaMMaM JUCLUILIMH-IIPEPEKBU3UTOB. Ero mposoaur
MPEeroIaBaTeNlb CO BCEMU CTYACHTAMH Ha IMEPBOM MPAKTHYECKOM 3aHATUH B (hopMe TecTa, Ha KasKIbIi
U3 KOTOpbIX oTBOAMTCS 1,5-2 MuHYTHI. Takum 0O6pa3om, ol1iee BpeMsi BXOJHOIO KOHTPOJIsSI COCTABIISIET
He O6osiee 20 MUHYT.

JleneHnue TeCTOB BXOJHOIO KOHTPOJIS 110 BAPUAHTAM OTCYTCTBYET.

ITocne oxoHuYaHMsI TECTUPOBAaHUS Ha OyMa)XHOM HOCHUTEJIE MPEroAaBaTeslb OCYILECTBIIsAET cOop
BCEX PE3yNbTATOB JJis UX NMpoBepkU. OTBETHI CIyIIATENEH IPOBEPAIOTCA MIPENOJaBaTesieM, IOCIe YEro
PE3IOMUPYIOTCS PE3YJIBTATHl BXOJHOIO TECTUPOBAHUSA CTYIEHTOB, B LIEJIOM I10 IPYIIIIE.

BxonHOM KOHTPOJIb HOCUT JUAarHOCTHYECKHM Xapakrep. Ero pesynbraTbl HE MOTYT BIIMATH HA
OLICHKY B PAMKaX TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH ¥ IPOMEKYTOYHOM aTTECTALMU 110 JUCLUIIIIMHE.

Ilepeuens mecmosvix 60nPoOCcoé 6X00H020 KOHMPOJIA:
1. Yro takoe marpuna?

a) YKCIIO;
b) Tabmawma;
C) BEKTOD;
d) oyukiwms.

2. UYrto Takoe HyJIb — MaTpuIa?

a) IIpsmMoyrosbHas MaTpPHIIA;

b) Marpuiia, Bce 37eMEHTBI KOTOPO# — HYJIH;

C) Marpuiia, Ha TJIaBHOM AMArOHAIN KOTOPOH HAXOMATCS HYIIH;
d) Marpuiia, coaepariasi psij, BCE d€JIEMEHTBI KOTOPOTO — HYJIH.

3. Kaxkas maTpuiia Ha3bIBaeTCs KBaAPATHOMU?

a) MaTpHIa, y KOTOTPOH YKCIIO CTPOK PABHO YHCITY CTOJIOIIOB;
b) wmarpuna, onpeaeauTeNb KOTOPOH €CTh KBaJpaT YHCIIA,;

C) MaTpHIa, ONPEICIUTENb KOTOPOW paBeH CANHHIIE,

d) wmarpuia, y KOTpOOii YHCIIO CTONOIOB OOJIBIIE YKCIa CTPOK.

4. Haiitu matpuny 34+2B, ecnu

A=y o[ 3

3 —4 1
Z)) E 1]6]

-9 0
Z)) R

~17 2




5. Vkaxure Qopmyny Mg HAXOXKICHUS PEHICHUS CHUCTEMBl JHHEHHBIX anredpandecKux

ypaBHEHUH Tpu nmoMouu Meroga Kpamepa.

_ D _D A, _
a)' X; = D’ b) Xy = Di’ D; ’ d) X =

6. CxaysipHOE MPOU3BEJCHHE ABYX BEKTOPOB 3TO:

Dy

C). X = F

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

7. BCKTOpHOC ITIPONU3BCACHUC HCHYJICBBIX BEKTOPOB ax b = O TOrga 1M TOJbBKO TOI'1a, KOorjga:

N

—

a)alb? b)d|b? ¢a=b? d)&,b>90°?
8. Koopannartsl BekTopa A_)B, €ecliu A(3,0,3), B(—l,—4,3) , PaBHBI
a) {—4,-4,0}, b){4,-4,0}, ¢ {4,4,0}, d) {-4,-4,4}.

9. JlnwHa BekTOpa A_)B, eciim A(3,0,3), B(—].,—4,3) , paBHa
a)N17, b 2J2, o4J2, dJ2.
~2,21} b={-1-22}

10. ABnsroTCS JIM BEKTOPHI a= { NepHeHINKYISIPHBIMU ?

a) na, b) uer.
11. YpaBHeHHe npsAMOH, mpoxo el yepe3 Touky A(1;2) nepneHauKyIspHO MpIMOn
-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. VpaBuenue 3x-4y+12=(0 npeobpa3yiiTe K ypaBHEHUIO B OTpE3Kax...

X_Y_q r Y

~+ +2=1,
a)4 3 b)4 3

- I
c) -4 3 d) —4

_y
3

13. Hamucath ypaBHEHHUE MPSIMOM, MPOXO/IAIICH uepe3 nBe 3amannbie 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. VpaBHenue runep0oibl ¢ momyocimMu a=3, b=4, neiictBurenbHON ocbl0o OX W LEHTPOM B

Ha4vaJie¢ KOOpANHAT UMCCT BUL. ..



2 S
a) 9 16 b) 3 4
2 2 2
x_+y_ :L x__y_ =1.
c) 9 16 d) 16 9
15. HaiiguTe oCTpblil yron Mexay npsiMbIMU x12 = y——_l3 = %I/I xi_l =Y 12 = Z\/_ES.
a) 90%  h)30% c) 45°, d) 60°

Ilepeuens 3a0au 01a npaKkmuyecKux 3aHAMUIN:

3AJIAHHUE 1. Haiitu npoun3BoHyI0 QyHKINU:

L. z=x° —3x2y+3x y2 +1 B Touxe (3;1) B HampaBlEHHH OT 3TOH TOUKH K Touke (6;
5).
2. Z=arctg Xy stouxe (1; 1) B HanpaBcHUH GUCCEKTPHUCHI 1-TO KOOPAMHATHOTO YIJIa.
3. z=x* y2 — xy3 —3y —1 B Touke (2; 1) B HapaBIEHUH OT 3TOM TOUKM K HAYAITY
KOOpP/IMHAT.
4.
Z=arctlg— BTouke (1;1)B HanmpaBnaenuu myda, obpasyromero yron B 60° ¢ ochio
O0X.
S. Z= In(ex +ey) B Hauaje KOOPIMHAT B HAIPaBIECHUU Jyda, o0pasyromero yroa B 30° ¢
ocbto OX.
6. y
Z=arctg = Brouke (1;3) mo Hanmpasienuio BekTopa € = {3; 4} .
X
7 Z=X*— Xy— 2y2 B Touke (1;2) B HanpasyieHUH, cocTaBisOmEM ¢ ocbio OX yroma B 60°.
8. z=3x"+ XY+ y2 B Touke (1;2) B HampaBlIeHHMH BEKTOpa, oOpa3zyromero ¢ ocbto OX yron
B 45°.
9. y
Z=arctg = B rouke (3; 1) no HanpasneHMIO BEKTOpa € = {3; 4} .
X
10. z=In (ex + ey) B Touke (1; 1) B HampaByieHUN OMCCEKTPHUCHI 1-r0 KOOPAMHATHOIO YIJa.
1. z=x? —3xy+ 5 BTouxe (1;2) B HampaBJIeHHUH OT ITOH Touky K Touke (1; 1).
12 Z= Xy2 +x3 - XY BTouke (1;1) B HampaeieHuu, obpasyrouiem yrisl o= 30°, = 60°.
B z=2x y2 + y3 + 3xy B Touke (4; 1) B HampaBJIEHUHU OT ATOU TOUYKHU K Touke (5; 1).
14.| Z=XY BTouke (5; 1) B HampaBIEHUHU OT ITOH TOUKHU K Touke (9; 4).
151 z=x? Y+ X3 B Touke (1; 1) mo mampaBneHuIO BeKTOpa € = {1, —l} .
16.| z=x3+3x? Y+ 6xy+ y2 B Touke (1; 1) B HampaBiIeHHUH OT 3TOW TOUYKU K TOuke (2;2).
7.1 z=x3 —3x2y+3x y2 +1 B Touke (3;1) B HampaBNEHMH OT STOH TOUKH K Touke (6;




),

18.| z=arctg Xy s rouke (1; 1) B HanpaBIeHUH GUCCEKTPUCHI |-rO KOOPIMHATHOTO yIIIA.

3aganue 2.
Haiinute npou3BoaHYIO CKaIsApHOTO mouist U(X,Y,Z) B Touke Mo 10 HalpaBiICHHIO K Touke Mj
Omnpenenure XxapakTep U3MEHEHHsI B TOUKE M.

1.u = In(1 + %2 + y2) — Va2 + 22; Mo(3,0,-4); M1(2,-1,-3);
2 u=(1+x% +y2)z: My(0,-3,4): My(-1,-2,-3);

3. u =[xy — V4 — 2%, Mo(1,1,0); M1(2,-1,-1);

4. u = x\/y — (z + x)Vx; Mo(1,1,-2); My(-2,0,-1);

5. u =+/x%+y? — z; My(3,4,1); M1(1,6,2);

6. u = In(1 + x?) — xyVz; Mo(1,-2,4); M1(2,-3,2);

7.u = arctg > + xz; Mo(2,2,-1); My(4,-1,-2);

8. u = 21In(2 + x2) — 4xyz; Mo(0,1,2); My(1,2,4);

9.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 —Vx2 + 222; My(2,2,3); M1(2,0,5);

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

13. u = x\y — yVz; Mo(2,4,4); M1(4,4,2);

14. u = In(1 + x? + y?) — Va2 + 2z2; Mo(3,0,-4); M1(2,-1,-3);
15.u = (x2 + y2 + 22)7 — 4xz; Mo(0,-3,4); My(-1,-2,-3);

16. u = x + In(y? + z2) — Va2 + 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).

3anayga 3.
Haiinure ckopocTh 1 HanpaBiIeHUEe HOanObICTpEHIero Bo3pactanus moist U=u(X,y,z) B Touke M.
1.u =4In(3 + x2) — 8xyz; Mo(1,1,1);

2.u = x\y + yVz; Mo(2,4,4);
3.u=—-2In(x? — 5) — 4xyz; Mo(1,1,1);

4.u = xly — (z + x)Vx; Mo(1,1,-2);

5.u = In(1+ x% + y2) — Va2 + z2; Mo(3,0,-4);
6.1 = (x2 + y2 + 22)7 — 4xz; Mo(0,-3.4);
7.u = x+ In(y? + z2) —Vx2 + z2; Mo(2,1,1);
8. u = x2y — \/xy + z2; Mo(1,5,-2);

9. u = x(Iny — arctgz); Mo(0,1,1);

10. u = /x2 + y2 — z; Mo(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; My(0,1,2);

14. u = x[y — yz?; Mo(2,1,-1);



15. u = xz% — x\/xy; Mo(1,4,1);

16. u = x%y — Vx2 + 222; My(2,2,3);
17. u = In(1 + x?%) — 4xyz?; Mo(3,2,1);
18. u = x\[y — yVz; Mo(2,4,4);

3amanne 4
Haiiqnre yrom Mex/Iy HOPMAIIMHI K ITOBEPXHOCTAM YVPOBHS MOJIEH 1 = 1 (x v, z) n
V= v(x, Vv, z) B TOuke M , ecnn HOpMAIIIl HAIIPaBJIEHEI B CTOPOHY BO3PacTaHIIS

$vuKIIIT >THX moIeld.

1 v= 46y 43462 y Y2 v| vz, = j
== +6¥ 2% u==—:  M|N2, = =
27 | NERNE
2) v:4\/g—£+i; u=x>yz*; M Zi\/E
X 9y =z 3 V2
3 -3 _3 . 5
3) v:9\/5x3—L—4i; U=—7: M i2\/E :
22 B Xy 3 2
3 4 1 z 1
4 y=_4 - _ U= : M1 2 —
) x v zJ6 x>yt \/g]



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]_
2B




Kpumepuu oyenku 6binoinenus npaKkmuiuecKux 3a0anuii:
[TpaBunbHO MOMOOpana popmyia.
CooTBeTcTBHE PACUETOB.
[TpaBUIBHOCTH ¥ TIOJTHOTA UCTIOIH30BAHUS BRIYUCIUTEIBHBIX ONEPAIUi.
Co0TBETCTBHE OTBETAM BBIBO/JBI.

el A

ATTecranys pasjerna 1no AUCUUIUIMHE IPOBOIUTCS B hopMme TecTupoBanus. Tect cogepxur ot 10
BonpocoB. Ha BeinosiHenue 3aganus orogurcs 30 MuHyT. TecT — 310 popmMa KOHTpPOJISA, HalpaBIeHHAs
Ha IPOBEPKY YPOBHS OCBOEHHS KOHTPOJIMPYEMOI'O TEOPETHYECKOI'O M IPAKTHUYECKOr0 MaTepuaia Io
IUJIAKTUYECKUM €IMHUIIAM JAUCHUIUIMHBI (TEPMUHOJOTMYECKUH anmapaTt, OCHOBHbIE METO/IbI).

IIpuMepHBIii IEpeYeHb TECTOBBIX 3aJaHUN:

Tecmoesvie 3a0anun 1. (T1)

Bompoc

OTtBeT

1. Yro Takoe KOMIIJIAaHAPHBIC BEKTOPbI

BCKTOPH, JICKAIUC B O,Z[HOﬁ IIIIOCKOCTHU

1. Yro Takoe KOJIMHEapHbIE BEKTOPHI

Bexkropsl, napaiienbHble OQHOU MPSIMOM.

3. HaiiTu ckanspHoe rpou3BeieHne
gextopos @ = (1:2) i b = (2:3)

(@ E) =7

4. HaiiTn BEKTOPHOE POU3BE/ICHUE
BeKTopOBE =(1:2;0)y b=(2:3:0)

[d.5] = -k = 0:0;-1)

5. Haiitn yron mexay BEKTOpaMu
d=(:11)b = (2:1:0)

a=39,23"

6. 3aBUCHMBI JIU BEKTOPBI
d=(1:1:1)b = (2:1:0),

HezaBucumebl

7. HaiiTu miomaaps TPEYrojabHUKA CO
CTOpPOHAMU

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

5=0,816

8. 3amucaTh MaTpuIly Npeoopa3oBaHUs
KOMITOHCHT BCKTOpPaA ITPU IMOBOPOTEC CUCTCMBI

KoopauHaT BOKpyr ocu OZ Ha yron &

COS &
A= (— sine cosa 0

Sina U)
0 0 0

9. Kak M3MeHSATCS MPOEKIUK BEKTOPA
a = (1: 2: 4)npu noBopoTe chCTEMBI

KOOpAMHAT BOKPYT ocrt OZ Ha yrom 45

10. Haiftu panr MaTpuIb!

1 2 30
A= (‘2] 1 11)
0 22

11. TlepeMHOXHUTH MaTPHIIBI

(8230




12.Haiitu nMHy BEKTOpa

[E' E] , €CITH

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

[ 2]| =2 539

13. KakoB reoMeTpu4eCKHil CMBICI
BEKTOPHOI'O MTPOU3BEICHUS BEKTOPOB?

HJ'IOH.[&I[B napajiciorpaMmma, HOCTPOCHHOI'0 Ha 3THUX
BCKTOpax, paBHa MOAILJIFO BEKTOPHOT'O IIPOU3BEACHUA

5THX BEKTOPOB, & = |[a. Bl

14. Kak cBs3aH BEKTOp YIJIOBOM CKOPOCTHU TOUKH BpallleHUs @,

HaXOﬂHmeﬁCH Ha paCcCTOSAHHUUN For ocu BpalicHus1, 1

JIBUTAOIIICHCS C IMHEHHOUW CKOpPOCThIO ¥ ?

@-[F.7]

15. Kakue ectb BUIbI IPOU3BEACHUS TPEX
BEKTOPOB?

JIBa BUJ1a: TBOMHOE BEKTOPHOE IMPOU3BEICHHUE U

CMCHIAHHOC MMPOU3BCACHUC BCKTOPOB.

16. Uto Takoe CMEIIaHHOE MTPOU3BEICHUE
TpeX BEKTOPOB?

CrayspHas BeJIMYMHA, paBHas (“’ F ¢ )

17. YUto Takoe IBOMHOE BEKTOPHOE
MPOU3BEJICHUE TPEX BEKTOPOB

Bexrop = e[| =2@5)-3Gd

18. KakoB reoMeTpru4eCKii CMBICI
CMEIIaHHOTO BEKTOPHOTO MPOU3BEACHUS?

O6beM napasuienorpaMma ¢ pedopamu Ux 3aJaHHBIX
BEKTOPOB.

Tecmoevie 3a0anusn 2 (T2)

Bormpoc OtBer
1. YUto Takoe TeH30p HYJIEBOIO paHra? Ckansp.
2. Yro Takoe T€H30p MepBoro paHra? Bexrop.

3. Yro Takoe TeH30p BTOPOTO paHra?

JleBsiTh uncen, oOpasyromux Matpuny 3X3 u
peoOpa3yrouXcs PU MOBOPOTE KOOPANHAT, Kak XY.

4. Yro Takoe TEH30p TPETHEro paHra?

27 yncen, 00pa3yroIUX KyOMUYeCKyI0 MaTpHILY,
3x3x3 u npeobpazyromuxcs Ipyu NOBOPOTE KOPPAUHAT,
KaK Xy.

5. Yro Takoe TeH30p N —T0 paHra?

3" npeoOpasyromuxcs Kak MPOU3BEIEHHE N KOOPMHAT.

6.1IprmMepbl TEH30pOB BTOPOT'O PAHTra.

Tenzop ynpyroctu, TeH30p aedopmaruii, TEH30P
MOMEHTa UHEPIUH, TEH30P IEKTPOIPOBOJHOCTH.

7 Kak ckiaipIBatOTCsl TEH30PbI?

€y = A + By Cxnanpisarores mouseHHo.

8. Kak mepeMHOXaroTcsi TEH30pbI?

[MousieHHO, OHK 00Pa3yIOT TEH30P YETBEPTOrO PaHIa
Ajjen = Byj - Cyy |

9. Yto Takoe cBepThIBaHUE TEH30pa?

CymmupoBaHue TeH30pa Mo KaKUM-JIM00 ABYM
WHJIEKCaM.

10. YTto Takoe CUMMETPUYHBII TeH30p?

‘qij = A_;'i




11. Yro Takoe aHTUCUMMETPUYHBII Ay =-Aj

TeH3zop?
12. Kak BBITTISAIUT €AMHUYHBIA TEH30p? 00
010
0 01
13. Yrto Takoe riaBHbIE OCH TEH30pa? Cucrema KOOpAMHAT, B KOTOPOH TEH30p UMEET

UaroHAJILHBIN BHUJI.

a 0 0
(ﬂ b U)
0 0 ¢

14.Kax BIMIIIAUT TpeoOpa3oBaHue
iy = tiiﬂ‘x + tzj_ﬂ.}. + t31 [/ -

KOOpaAuHAaT C IIOMOIIIBIO TEH30pa _
p p ﬂ-f = tizﬂ-x + tzzﬂ-}- + tEZﬂ'z

BTOpOTOpaHra @z = ty30, + ty3a, + t33a,
15. Yro Takoe KOHTpaBapUaHTHBIE a= A’lﬁl + AEEE + ASES - ARER

KOMIIOHEHTHI BEKTOpa. . .
p 3TO KOMIIOHEHTHI BEKTOPA B TOBEPHYTON HOBOM

KOCOYT'OJIbHOM CHCTEME KOOPAUHAT.

16. Uto Takoe KOBapHaHTHBIC a-= A1E1 +A2E'2 1 ASES

KOMITOHEHTBI BEKTOpa? DTO KOMIIOHEHTBI BEKTOPA B CBA3aHHON CHCTEME
KOOP/IMHAT.

17. Kak cBsi3aHbI 0a3UCHI B KOBAPHAHTHOMN e

§ P  _ [€2-94]
U KOHTPaBapMaHTHON CUCTEMaX =
P (€1 [e2- €5])

KOOpJAuHAaT? 2. 2

2 __ [€3-€1]

(€2[¢3.81])

S

~(€5.[61-€2])

Tecmoesvie 3a0anusn 3 (T3)

1. BrrumcnuTe KpUBOJIMHEHHBINH HHTETPal MEPBOTO poja fl (x — y)dl, rne L — oTpe3ok mpsmoit
ot A(0;0) mo B(4;3).

2. Bbluncnure  KpUBOJIMHEWHBIM — MHTErpai I(X + y)dl , rtoe L—orpesox mpamoi,

L
3aKJIFOYEHHBIN MEKly TOUKaMHU A(O, 0) 5 B(Z,l).

3. Bebruucnure J x2dX + ydy +2dz, rme L —uacts KpUBOMW, 3aJaHHOW IapaMeTpUYECKUMHU
L

ypasuermamu X=C0St, Yy =sint, z=t (OStS%).

4. Jlana dyHKIHS U(M ) = x2y + y22 + 22X U TOYKH Ml(l’ -1, 2) : |\/|2 (3, 4, —l). Torna,
MIPOU3BOIHAS 3TON (QYHKIIUH B T. M 1 10 HanpaBJIeHUIO BeKTopaM M, ...

5. Haiiti noToK BeKTOpHOrO moust ad = (X - ZZ)i + (X -3y+ Z) ] + (5X+ y) k 4epe3 BEPXHIOI0
cropony Tpeyroiabauka ABC: A(1; 0; 0), B(0; 1; 0), C(0; 0; 1).



6. BbIUKMCIMTH OTOK BEKTOPHOrO 1ojisg d = X i+ Yy ]+ ZSR gyepe3 MOBEpXHOCTh Kyba 0 < X <
a8,0<y<a0<Lz<a
7. Haiitu OMpPKYISOUIO BEKTOPHOrO moysi d = (X — 22) I+ (X +3y— Z) j + (5X+ y) K mo

koHTYpy Tpeyrosnbauka ABC, roe A = (1; 0; 0), B(0; 1; 0), C(0; 0; 1).

Lx dl, rne L — nyra momykyOndecKkoi

8. BprunciuTe KpUBOIMHEHHBIM HHTETPa TIEPBOTO POJa fz e

4
napabonsl y2 = ;x3.

9. Bpluucnure KpUBOJIMHEHHBI HHTErpa I(X + x3y — 4y2 )dl , tne L —orpesox mnpsmoi,
L

3aKJIFOYEHHBINA MEXK/ly TOUKaMHU A(O,l) u B(l, 0).

10. Beruucnute j x2dX + ydy +20z, rne L—uacrs kpuBoii, 3amaHHON MapaMeTpHUECKHMU
L

ypaBHeHusamu X =COSt, y:sint, z=t (OStSﬂ').

KpnTepml OIIEHKH TECTOBBIX 3aJJaHM:
1. ITonHoTa 3HAHMI TCOPCTUUCCKOTIO KOHTPOJIHUPYEMOI'O MaT€pHrajia.
2. KommuectBo IMpaBUJIbHBIX OTBCTOB.

ITpomexxyTouHast aTTeCTalUs OCYIECTBISIETCS B (hOpME IK3aMEHa.

Ilepeuenv 6onpocoé 0na n0020MOGKU K IKIAMEHY:

1. Omnpenenenne BEKTOPa, TEOMETPUYECKAs HHTEPIIPETALINS, BUBI 3aIIUCH BEKTOPA,
®uznyeckuii cMbici BekTopa. CliojkeHne U BBIMUTaHHE BEKTOPOB

2. CxasipHO€ U BEKTOPHOE YMHOKEHHE BEKTOPOB, CMEIIAHHOE [TPOU3BEAECHNE BEKTOPOB,
JBOMHOE BEKTOPHOE NPOU3BEACHUE BEKTOPOB. PU3NUYECKUI U T€OMETPUUECKHUI CMBUI ATHX
IIPOU3BEICHUN.

3. BextopHslit 6a3uc. MI3MeHeHne BEKTOpHOTo 6a3uca npu MOBOPOTE U CMELIEHUH JIEKapTOBOM
cucteMbl koopauHat. KocoyronbHas cuctema koopauHaT. CBOOOAHBIN BEKTOP, CKOJIB3SIINN BEKTOD,
CBSI3aHHBIN BEKTOP.

4. TeHsop npeobpa3zoBaHus IpU MEePeX0/ie OT OJJHOM K IPYTroil KOCOYTOJIbHOM cucteme
koopauHat. O6o03Hauenus. [lonspHas, nuIMHaApUYecKas U cepruyecKkasi CUCTEMbl KOOPAMHAT.

5. Onpenenenue TeH30pa n —To paHra. ['eomeTpruueckoe npeacTaBieHue MaTpull TEH30pa
BTOPOTO M TEH30pa TPEThEro paHra. CiokeHue TEH30pOB. Y MHOKEHNE TEHOPOB. ENMHUYHBIN TEH30P.
Mertpuueckuit TeH30p. MaTpulisl mpeodpa3oBaHusl.

6. I'maBHbIC Ocu TeH30pa. [IpuBeneHne TeH30pa K ri1aBHbIM ocsiM. Mlcnoib30BaHne TEH30pa MpU
nepexo/ie 0T KOBAPHAHTHBIX BEKTOPOB K KOHTpaBapUaHTHBIM BekTopaMm. [IpeoGpa3zoBaHie KOMIIOHEHT
TEH30POB U BEKTOPOB MIPU MMOBOPOTE KOOPIAUHATHOMN TJIOCKOCTH.

7. NuBapuanThl TeH30pa. [Ipu3HaKk TEH30pHOCTH BEIWYHMHBI. FIHBapHaHTHOCTh TEH30PHBIX
ypaBHEHUN. JInHEHOE n-MEepHOE MTPOCTPAHCTBO. BEKTOPBI U TEH30PHI CBN — MEPHOM IIPOCTPAHCTBE.

8. 3anuce yrioBoW CKOPOCTH, 3allMCh MOMEHTAa UMITYJIbCa, 3anuch cuibl Kopuonmca, porop,
IpaJleHT, JUBEPTeHIHs, OPTOrOHAIbHOE MpeoOpa3zoBaHusl cCUCTEM KOopAUHAT. TeopeMbl KOCHHYca U
CHHYCAa JJIsl TPEYTOJIbHUKA B CBETE JEHCTBUI C BEKTOPaMH.



9. TeHn30p MOMEHTa UHEPLIMU U €70 U3MEHEHHE ITPY U3MEHEHUH Havyalla OTCYETa U TOBOPOTE
cucreM KoopauHat. TeH3zop ynpyroctu u 0600meHHbIi 3akoH ['yka. Tenzop nedopmanuu. Tenzop
IIPOBOAMMOCTHY aHU3OTPOIIHBIX CPENl.

10. KpuBonuneiinbie uHTErpasl | poga: onpeaeneHne, reoMeTpuIecKiuil M (pU3HIECKU CMBICT,
CBOWCTBA, BEIYUCIICHHUE, IPUIIOKECHUSI KPUBOJIMHENHBIX MHTErpajos [ poxa.

11. Kpuonuneiinbie uaterpansl 11 pona: onpenenenue, Gu3n4eckuil CMBICI, CBOHCTBA,
BBIYMCIICHHE, IIPUIIOKEHUS KPUBOJIIMHEWHBIX UHTETpanos I poxa.

12. CBs3b Mex Ay KpUBOJIMHEHHBIMU UHTerpanamu Il pona u neorinbiMu nHTErpaiaMu. CBS3b
MEX1y KpuBOJIMHEHHbIMU HHTerpasiamu I u 11 pona.

13. KpuBonuneitnsie unterpaisl Il pona, He 3aBucsIIME OT MyTH UHTEIPUPOBAHUS:
HE00XO0IMMOE U IOCTaTOYHOE YCIIOBHSI HE3aBUCUMOCTH KpUBOJIMHEHHOro nHTerpaia Il poxa ot mytu
uHTerpupoBanus. Heo6xoanmMoe 1 10CTaTOUHOE YCIOBUS PAaBEHCTBA €r0 HYJIIO 10 3aMKHYTOMY
KOHTYDY.

14. TloBepxHOCTHBIE HHTETPaANBI | posa: onpenenenne, reOMETpUIECKUi 1 (PU3UYECKHI CMBICI,
CBOMCTBA, BBIUMCIICHHUE, IPUIIOKEHUS TOBEPXHOCTHBIX UHTErpajioB | poxa.

15. TloBepxHocTHBIE MHTErpaisl Il pona: onpenenenue, cBOKWCTBA, BEIYUCIICHHUE.

16. CBs3b Mexxy noBepxHocTHbIMM HHTerpanamu [ u Il pona.

17. ®opmyna Octporpanckoro-I'aycca, popmymna Ctokca (B BEKTOPHBIX U CKAJISIPHBIX (hOopMax).

18. BexropHoe none: OnpeneneHne, OCHOBHBIE XapaKTEPUCTUKU (BEKTOPHbIE TUHUH, TIOTOK U
JUBEPIeHIs, pOTOP U LUPKYIALUs). TUmbl BeKTOpHbIX nojei. CkanspHoe nose. I'paueHr.
IIponsBoaHas 110 HAPABJIECHUIO.

HIkaabl oneHKH 00pa30BaTeJIbHBIX J10CTHKEHUI

banabl Onenka
(uToroBoit (0asa 3a oTBET HA
. . TpeGoBanus kK 3HAHUAM
PEUTHHTOBOM IK3aMeEHe)
OLIEHKH)
— OreHKa «OTIUYHO» BBICTABISICTCS CTYJEHTY, €CIIM OH
DIyOOKO W TIPOYHO YCBOWJI IPOTPAMMHBIA Marepual,
MCYEPIBIBAOIE, MOCIEI0BATENIbHO, YETKO U JIOTUYECKH
CTPOWHO €ro M3Jlaraer, yMeeT TECHO YBSI3bIBAaTh TCOPHIO C
MPAKTUKOW, CBOOOJHO  CHpaBiseTcs C  3aJadamy,
100-90 BONIPOCAMHM ¥ JIDYTUMHU BHJAMH TIPUMEHEHUS 3HAHWH,
MpUYeM HE 3aTPYAHSIETCS C OTBETOM IPH BHIOHU3MEHEHUU
3a1aHui, HCIIOJIB3YET B OTBETE MaTepua
MOHOTpaUIECKOM JTUTEPaATYPHI, MIPaBUIIBHO
30-50 6annoe 000CHOBBIBAET MIPUHSITOE penieHue, BJIAJIEET

Pa3HOCTOPOHHUMH HABBIKAMH W IIPpUEMaMH BBIIIOJIHCHUS
MPAKTUYCCKUX 3a1a4.

— OIleHKa «XOpOIIO» BBICTABISIETCS CTYIEHTY, €CIIA OH
TBEPAO 3HAET MarepHall, TPaMOTHO M MO CYIIECTBY
U3JIaraeT ero, He JIONMycKas CyIeCTBEHHBIX HETOYHOCTEH B

70-89 OTBETE Ha BOIPOC, MPABUIBHO MPUMEHSET TEOPETUUECKUE

TOJIOKEHUST TIPH PEIICHWH TPAKTHYECKUX BOIPOCOB U

3aja4, BJIaJieeT HEOOXOAMMBIMU HABBIKAMH W TpUEMaMU

HX BBIIOJTHEHMUS.




— OueHKa «yIOBJIETBOPUTEILHO» BBICTABIISCTCS CTYACHTY,
€CIIM OH UMEET 3HaHHS TOJBKO OCHOBHOTO Marepuaia, HO
HE YCBOWJI €ro Jerajel, JOMyCKaeT HETOYHOCTH,
60-69 HEJI0OCTaTOYHO TpaBUIbHBIC (OPMYJIUPOBKH, HAPYIICHHS
JOTHYECKOW  MOCTENOBATEIBHOCTH B M3JIOKEHHH
POTPAaMMHOTO MaTepuaia, UCIBITHIBACT 3aTPYIHEHUS TIPU
BBITIOJTHEHUH NMPAKTUICCKUX 3aJIaHUM.

— OmneHka  «He  YJOBIIETBOPUTEIBHO»  BBICTABISIETCA
CTYIEHTY, €CIIM OH HE PAcCKpbLJl OCHOBHOE COJEp>KaHUE
Martepuaja 10 BONPOCY; OOHAapYX W] HE3HaHWE WIN
HEMNOJIHOE TMOHMMaHUe Oobllel WM Haubosiee Ba)KHOM

0-59 0-29 6annos
YacTH MaTepuana; JOMYCTUJ OMIMOKH B ONpEACIICHUU
MTOHSTHIA, pH HACIIOJIF30BaHUU CIIEMAJIFHOM
TEPMHHOJIOTHH, Ha PHUCYHKaX, CXEMax, COMYTCTBYIOIIHX
OTBETY

YueOHOo-MeTOAM4YecKOe M HMHPOpMALMOHHOE o0ecrneyeHue  y4eOHOH
JTUCHHUILIHHBI
OcHoBHas nuTeparypa
1. Topauenko, A. b. OCHOBBI BEKTOPHOTO M TEH30pHOTO aHanmu3a : ydueOHoe mocobue / A. b.
l'opnuenko, M. JI. 3omotapeB, H. I'. KpaBuenko. — Kemeporo : Kem['Y, 2009. — 131
c. https://e.lanbook.com/reader/book/30131/#1
Maxkcumenko, B. H. Kypc marematunueckoro ananusa : yueOHuk : B 2 yactax / B. H. MakcumeHnko,
A. T'. Merpa6os, JI. B. IlaBmok. — HoBocubupck : HI'TY, [6. r.]. — Yactp 2 — 2016. — 519 c.
https://e.lanbook.com/reader/book/118334/#4

JlononHuTENRHAS IUTEPATYpA:

2. BekrTopHBII W TEH30pHBIA aHamu3 : ydeOHoe mocobme / coctaBurenn B. A. Keipos, I'. T.
MuxaiIn4eHKo. — I"'opHo-Aunralick : I'ATY, 2019. — 60
c. https://e.lanbook.com/reader/book/159334/#1

3. Topnau, b. A. Ten3opHas anrebpa u TeH30pHBIN aHanu3 : yueOHoe nocobue / b. A. T'oprau. —
Cankr-IlerepOypr : Jlans, 2015. — 160 c. https://e.lanbook.com/reader/book/56160/#2

4. Kemnep, 1. O. TenzopnHoe ucuucnenue : yueonoe nocoodue / . 3. Kemnep. — Canxr-IletepOypr :
Jlans, 2012. — 176 c. https://e.lanbook.com/reader/book/3814/#4

5. Manpimes, A. W. OCHOBBI BEKTOPHOTO M TEH30PHOTO aHanu3a s (U3UKOB : Y4eOHO-
Meroandeckoe nocooue / A. . Mansrimes, I'. M. MakcumoBa. — Hwxnauit Hosropoa : HHI'Y um.
H. U. JIo6auesckoro, 2012. — 101 c. https://e.lanbook.com/reader/book/153472/#1

MarepuajibHO-TeXHHYECKOE o0ecredyeHue y4eOHOM U CIUITUHbI

JlekuMOHHBIE 3aHATUS MPOBOIATCA B CHEHHAIU3UPOBAHHBIX AYAUTOPHUSAX, OCHAIICHHBIX
MYyJIbTUMEANITHBIM 000pyI0BaHUEM, PEAHA3HAYCHHBIX ISl MPOBECHUS 3aHATUH JIEKIIMOHHOTO TUTIA.

[TpakTudeckne 3aHATHS TPOBOIATCS B y4eOHOW ayaUTOPUU, TMpPEAHA3HAYCHHOM IS
MPOBEACHUS 3aHATUN JICKIIMOHHOTO ¥ CEMHUHAPCKOTO THUIA, TPYIIOBBIX W WHAWUBUIYaTbHBIX
KOHCYJbTAIIMH, TEKYIIETO KOHTPOJS W TMPOMEKYTOYHOM aTTecTaluu. AyAUTOPHUS OCHAIeHa
HEOOXOIUMBIM 000pyIOBaHHUEM (IIPOCKTOPOM, TOCKON, KOMITBIOTEPOM) JIJIsi MPOBEACHUS 3aHSATHH C
MOMOIIBIO TPE3CHTAIUN.
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Y4eOHO-MeTOAUYECKHE PEKOMEHAALMH VISl CTYAEHTOB

1. Yka3aHus 1715 NpoCaylnBaHus JEKIUN

[lepen HauanoMm 3aHATUI BHUMATEIHHO O3HAKOMUTHCS C YUEOHBIM IUIAHOM IPOBEICHUS JEKIIMNA
U CIIMCKOM PEKOMEH/I0BAaHHOM JIUTEPATYPBHI.

Ilepen mocemieHueM O4YEpEeHOM JIEKIUMU OCBEKUTh B IAMSITH OCHOBHBIE KOHIIEMIIUU
npoiiieHHoro paHee marepuana. [loAroroButs mpu HeoOXOAMMOCTH BOMNPOCHI mpenozasarento. He
Ha/10 OIIacaThCsl, YTO BOIPOCHI MOTYT OBbITh IPOCTHIMH.

Ha nexuum OCHOBHOE BHUMaHME CIEAYeT yIeniATh He (opMmylaM M MaTeMaTH4eCKUM
BBIKJIa/IKaM, a COJEPKaHUIO U3y4aeMbIX BOIIPOCOB, OIIPEAEICHUSAM U TIOCTAHOBKAM 3a]1a4.

B npouecce u3yueHus JIEKIHOHHOTO Kypca HEOOXO0AUMO IO BO3MOKHOCTH YacTO BO3BPAIIAThCA
K OCHOBHBIM MOHSTHIM M METO/IaM pelIeHHs 331a4 (374eCh BO3MOXKEH BBIOOPOUHBIA KOHTPOJIb 3HAHUI
CTYJICHTOB).

XenarenbHO UCHOJIB30BaTh KOHCHIEKTHI JIEKIMHM, B KOTOPBIX HCIIOJIb3YETCS MPUHATAs
IperoiaBaTeseM CucTeMa 0003HAYCHUH.

Jns  Oosee moapoOHOrO M3ydeHHMs Kypca cleayer paboTaTb € PEKOMEHJIOBaHHBIMU
JUTEPAaTyPHBIMA UCTOYHUKAMHU U BHOBb MOSBIIAIOIUMUCST UCTOYHUKAMM.

2. YKa3aHus 175 y4acTHs B IPAKTUYECKUX 3aHATUAX

Ilepen mnoceuieHMEM YSACHUTh TEMY MPAKTUYECKOTO 3aHATHS M CaMOCTOSITENIBHO H3YyYUTh
TEOPETUYECKHE BOIIPOCHI.

B KOHIle mpakTHUYECKOro 3aHATUS MPU HEOOXOJMMOCTH BBIICHUTH y IIPENOAaBaTessi HEsICHbIC
BOIIPOCHI.

OcHOBHbIE pe3yJIbTaThl BHIIIOJHEHHS Pa0OThl HEOOXOAUMO pacleqyaraTh.

3. CamocTrosTenbHas paboTa CTyJCHTOB OOBIYHO CKJIAQBIBACTCS U3 HECKOIBKUX COCTABIISIOLIMX:

- paboTta C TEKCTaMHu: y4yeOHMKaMM, HCTOPHUUYECKUMM MEPBOUCTOYHHKAMM, TOMOJIHUTEIHHON
JUTEPaTypoii, B TOM UHCIIe MaTepuajJaMi HHTEPHETa, a TaKXKe MPOpadOTKa KOHCIIEKTOB JICKIIHIA;

- HamMcaHue J0KJIaI0B, pedeparos;

- IOATOTOBKA K MPAaKTUYECKUM 3aHATHUSIM;

- IOATOTOBKA K 3K3aMEHY HETOCPEICTBEHHO MEpe]l HUM.

Takum o6pa3om, camocTosiTeNbHAsi paboTa CTYACHTOB SIBISETCS HEOOXOIWMBIM KOMIIOHEHTOM
MIOJIy4€HUs TOJHOLIEHHOTO BBICIIET0 00Opa30BaHMsL.

MeTO)]l/I‘leCKI/Ie PEKOMECHIAIIUNA NJIsA HpenonaBaTeJIeﬁ

1. Ykazanus ais npoBeACHUS JIEKIUN

Ha mepBoif BBOAHOW Nekuuu caenath oOHIMii 0030p coxepikaHus Kypca U OTMETHTh HOBBIC
METOJIbl W TOAXOJbl K PEIICHUIO 3aJay, pacCMaTpUBaeMbIX B Kypce, JOBECTH 10 CTYAEHTOB
TpeboBaHus Kadeapbl, OTBETUTh Ha BOIIPOCHL.

[Ipn moaroroBKe K JICKITMOHHBIM 3aHATHSAM HEOOXOIMMO TPOAYyMATh IJIaH €r0 TPOBEICHUS,
COJIEp’)KAHUE BCTYNHUTEIBHOM, OCHOBHOW M 3aKJIIOYUTEIBbHOW 4YacTH JIEKIUH, O3HAKOMHUTBHCS C
HOBUHKaMHU Y4eOHOUN U METOAMYECKON TUTEPATYphl, MyOTUKAIIUSIMU MEPUOINIECKON TIeUaTH MO TeMe
JIEKUMOHHOIO 3aHATHS. Y TOYHUTH IUIaH MPOBEICHUS IIPAKTUUYECKOIO 3aHATH 0 TeMme Jekiuu. llepen
W3II0KEHUEM TEKYIIETo JIKIIMOHHOTO MaTepHalia HalOMHUTh 00 OCHOBHBIX UTOTaX, JOCTUTHYTHIX HA
npeablaymux Jeknusx. C 3Toil 1enbio 3aaTh HECKOJIBKO BOMPOCOB AyJUTOPUU U OCYILIECTBUTH
BBIOOPOYHBIN KOHTPOJIb 3HAHUS CTY/ICHTOB.

B xome neKIMOHHOTO 3aHATHS TMpenojaBaTeNlbh JIOJDKCH Ha3BaTh TEMY, Y4€OHBIE BOMPOCHI,
O03HAKOMHUTH CTYJEHTOB C MEPEYHEM OCHOBHOW M JTOMOJHUTEIBHOM JIUTEPATYpPhl MO TEME 3aHSATHS.



PackpbiBasi copepikaHue ydeOHBIX BOIPOCOB, AKIIEHTUPOBATh BHUMAaHHUE CTYIEHTOB Ha OCHOBHBIX
KaTeropusx, SBICHHUSIX M INpoleccax, OCOOCHHOCTAX MX NpOTeKaHHsA. PacKpbiBaTh CYIIHOCTb WU
cojiepKaHue Pa3IMYHBIX TOUEK 3PEHHS U HAYYHBIX MOXO0/I0B K OOBSCHEHHIO T€X WM UHBIX SBICHHUNA U
IIPOLIECCOB.

Craenyer apryMeHTHPOBAaHO OOOCHOBATh COOCTBEHHYIO MO3UIUIO MO CIIOPHBIM TEOPETHYECKUM
BonpocaMm. [IpuBomuTe mpumepbl. 3ajaBaTh IO XOAY H3JIOKEHUA JICKUMOHHOIO MaTepuana
pPUTOpPHUYECKHE BOIPOCHI M CaMOMY JlaBaTb Ha HUX OTBET. OJTO CIIOCOOCTBYET aKTHUBHU3ALMU
MBICIUTEIIBHON JIEATENBHOCTH CTYIEHTOB, IOBBIIICHUI0 MX BHUMAaHWS W HMHTEpeca K MaTepualy
Jekuuu, ee coaepkanuto. IlpernonaBaTens JODKEH PYKOBOIUTH pabOTOM  CTYINEHTOB IO
KOHCIIEKTUPOBAHUIO JICKIIMOHHOTO MaTepuaia, IOAYepKUBATh HEOOXOAMMOCTh OTPAXKEHHUS B
KOHCIIEKTaX OCHOBHBIX HOJIOXKEHHUH M3ydyaeMOH TeMbl, 0CO00 BBIIENSIS, KaTeropuaibHbIi ammnapar. B
3aKIIIOYUTEIBHON YacTH JIEKUMH HEeoOXoauMo c(hOopMyaHpoBaTh OOLIME BBIBOABI 10 TEME,
PaCKpBIBAIOIIUE CONEPIKAaHME BCEX BOMPOCOB, MMOCTABICHHBIX B JIEKUUH. OOBSABUTH IUIAH OYEPETHOTO
IIPAKTUYECKOIO 3aHATHS, aTh KPAaTKUE PEKOMEHJALMU IO MOATOTOBKE CTYAECHTOB K IPAKTHYECKOMY
3aHATHIO. OnpenennTs MECTO M BpeMs KOHCYJIbTALIMHM CTYACHTaM, II0XKEJIABLUIMM BBICTYIUTh C
JOKJIalaMu U pedeparamu.

Ha mnocnennelt nekuuu ynenuTs BpeMms Uil o0030pa Haubojee BaKHBIX IOJIOKEHUH,
PaccMOTPEHHBIX B Kypce.

2. Yka3aHus 1715 NpOBEACHUSI IPAKTUYECKUX 3aHITUH

YeTko 0003HaYUTH TEMY MPAKTUYECKOTO 3aHATHSI.

OO6cyauTh OCHOBHBIE MOHATHUS, CBI3aHHBIE C TEMOW 3aHSTHSL.

B mpouecce pemeHus 3agad BECTH JUCKYCCHIO CO CTYACHTaMU O IPAaBWJIBHOCTH IPUMEHEHUS
TEOPETUYECKUX 3HAHUU.

OTMeuathb CTYACHTOB, Hau0O0JIee aKTUBHO YYaCTBYIOLIUX B PEIICHUH 3a/1a4 U IUCKYCCHUSX.

B KOHIIe IPaKTUYECKOTO 3aHATHUSA 3a1aTh AYAUTOPUH HECKOJIBKO KOHTPOJIBHBIX BOIIPOCOB.

3.YKka3zaHus 10 KOHTPOJIIO CAMOCTOSITENIbHOW PabOThI CTYACHTOB

[Io ycmoTpenuio mnpemnojaBaTeniss 3aJaHHE Ha CaMOCTOSATENbHYIO pPabOTy MOXKET ObITh
WHIUBUAYAIBHBIM WIN (PPOHTATBHBIM.

[Ipu ucnonb30BaHUKM MHAUBUIYaIbHBIX 3aJjaHUI TpeOOBaTh OT CTY/IE€HTAa NUCHbMEHHBIH OTUET O
IIpOJIeJIaHHOM pabdoTe.

[Ipu npuMeHeHMH (POHTAIBHBIX 33JaHUNA BECTH KOJUICKTHUBHBIE OOCYXIEHHS CO CTyIEHTaMHU
OCHOBHBIX TEOPETHUUECKUX MOTOKEHUM.

C umenpl0 KOHTpPOJII KadecTBAa  BBIMOJIHEHUS  CaMOCTOSITEIbHOM  paboThl  TpeboBaTh
MH/MBUyaJIbHBIE OTYETHl (AOMYCTMMO BMECTO MHUCBMEHHOTO OTYETa MPUMEHSTh MHIUBUAYaJIbHBIE
KOHTPOJIbHBIE BOIIPOCHI).

[IporpamMma coctaBieHa B cooTBeTcTBUM ¢ TpeboBanusmu OC HUAY MUDU u yueOHBIM
IIJIJAHOM OCHOBHOUM 00pa3oBaTeNbHOUW MporpamMMebl 1o crnenuanbHocTH 14.05.02 ATOMHBIE CTAaHIIUH:
IIPOEKTUPOBAHME, IKCILUTyaTallUsl U MHKUHUPUHT

(]

Pabouyto mporpaMmy cocTaBuII CT. IIPETo1aBaTellb Tﬁj /ABnommHa T.®.
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[Iporpamma omoOpena Ha 3acemannn Y MKC 14.05.02 AToMHBIE CTaHITMU: IIPOCKTHPOBAHHKE,
SKCIuTyatanus 1 MHKuHUpuHT oT 15.11.2021 roma, mpotokos Ne2.

[Ipeacenarens yaeOHO-METOAMYECKON KOMUCCHHI //(,{, JIsmua A.C.



