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BBenenue

HCJIBIO O0CBOCHHUSA JUCIHHUIIIMHBI «BGKTOpHLII\/'I n TGH30pHBII>i aHaJIN3» SABJIACTCs
HN3Yy4YCHUC OCHOB BCKTOPHOT'O U TCH30PHOI'0 HCUUCIICHUSA U UX HpHJ’IO)KGHHﬁ; N3Yy4YCHUC
MCTOJO0B BCKTOPHOI'0O MW TCH30PHOI'O aHalM3a, IIPUMCHAIOMIUXCS IIpU PCUHICHUU
IMPUKIIIAIHbIX 3a1a4.

33[[3‘11’[ JUCHUIIJIMHDBI.

- pa3BUTHE y CTYJECHTOB HampaBiicHUs (PuU3MKa JIMYHOCTHBIX KayeCTB, a TAKKE
dbopMHpoBaHUEe WHTEpeca K HW3YYCHHUIO COBPEMEHHOW (PU3WKH, TMOHUMAaHUS €6
BOKHEHUIIIEH POJIH B pa3BUTUH PA3TUIHBIX CPep YETOBEUESCKOU NeATCTLHOCTH,

- I3YYCHHUC OCHOB BCKTOPHOI'O U TCH30PHOI'O aHAJIN34d, a4 TAKIKC UX HpI/IHO)I(GHI/IfI;

- 3BHaKOMCTBO CTYACHTOB C MATCMAaTH4YCCKHMU 06’[>CKTaMI/I, COCTaBJIOINMHA
H€O6XOIIHMYI-O N BAa)KHYIO 49aCTb S3bIKa TGOpeTH‘{eCKOﬁ (1)I/I3I/IKI/I, KJIaCCUYECKOM M
KBaHTOBOM MCXAaHHUKH, TCOPHUHU IJICKTPOMATHUTHOTO IIOJISA U JP.;

- BBIpa0OTKa TNPAKTUYECKUX  HABBIKOB  pelIeHUus  (DU3MYECKUX  MpodsieM
MaTEeMaTHYECKUMHU METOJAMHU.

MecTo TMCUMILIMHBI B CTPYKTYpe 00pa30BaTeibHO MPorpaMMbl
Jucmummuaa otHocuTcs K baszoBoit wactm bB1.0.26 bmoka 1 «J/lucuuUIimHbL
(Momynmn)». E€ ocBoeHHE MpoUCXOauT B 3 cemMecTpe.

CBs3b ¢ NpeAIeCTBYOIIUMH TUCHUANIINHAMMA
Jlnst ocBoeHuss kypca «BekTOpHBI W TEH30PHBIA aHaIU3» HEOOXOIWMO HW3YYHTh
CIHENYIOIINE JVCLIUIIINHBL: TJ1aBbI «Marematnueckoro aHaJIN3ay,
«Inddepennranbapie  ypaBHEHUS», «AHaTUTHYECKas reoMmeTpus» u «Bpiciias
anrebpay.

Ca3b € NOCHAeAYIOINUMH TUCHUIITIMHAMU
BekTopHBIi 1 TEH30pHBIN aHANK3 SBJISIETCS MATEMAaTUUYECKUM MHCTPYMEHTOM (pU3HKa-
TEOPETUKA, TIOATOMY OCBOCHHE TUCIMIUIMHBI HEOOXOIMMO KaK MPEIIIeCTBYIOIIee st
KypcoB: «TeopeTrnueckass MexaHuka. MexaHHKa CIUIOLIHBIX CpPey», « IJEKTPUUYECTBO
5 MarHeTHu3M, «DIEKTPOANHAMUKAY, «KBanToBas teopus», «Dusuka
KOHJICHCUPOBAaHHOTO  cocTOosiHMs. TepmoamHamuka. Cratuctuyeckas — (u3mka.
dusznyeckass KHUHETUKAY .

Komnerenuuu odyuyawierocsi, popmupyembie B pe3yJibTaTe U3y4eHus!
AUCHUILINHBI « BeKTOPHBIN M TEH30PHbIN AHAJIU3)

HanMeHnoBaHHE KOMIETCHITUH
Nunexc DopMyJIMPOBKA:
OIIK -1 | CnocoOeH mnpuMEHSTh ©0a30Bble 3HAHUS B 00JacTH  (PU3UKOA
MaTeMaTU4ecKnX W (WIM) EeCTECTBEHHBIX HAayK B cdepe CBoei
poeCCHOHATTEHOM ESITEIIBHOCTH




CTpyKkTypa U KOMIIOHEHTHBIM COCTAaB KOMIIETEHIIUU

IIepeyeHb KOMIIOHEHTOB Texnomoruun CpencrtBa ¥ TEXHOJOTUH
dhopmMupoBaHUs OILICHKH

KOMIETECHIIUHN

CIIOCOOHOCTh MynpTUMEIHATEKIUS Komnoksuym

HCII0JIb30BaTh B

npodeccuoHaIbHON Pemrenne tunoseix 3amgau4 | KoHTpoiasHas padota

NEeSITEIbHOCTH  0a30BbIE

3HAHUS Pemienue

byHIaMEHTAIBHBIX Pa3HOYPOBHEBBIX u

pa3zeNioB MaTEMaTHUKU poOJIEMHBIX 3a/1a4

CIIOCOOHOCTh ~ CO371aBaTh | MynbTUMEAUATCKIIHS KomokBruym

MaTEMAaTH4YCCKUEC MOACIIN
THUIIOBBIX

Pemenne THOOBEIX 3a71a4

Kontposnbhas paborta

npo¢eCCUOHAIIBHBIX
3aj1a4 Pemenne

Pa3HOYPOBHEBBIX U

po0JIEMHBIX 33124
CIIOCOOHOCTD MynbTUMe THaneKIus KommokBuym
UHTEPIPETUPOBATH
MOJTydeHHBIC pe3yNbTaThl | Pemenne TumoBeix 3agad | KoHTponsHas padora
c Y4ETOM TpaHUIL

MPUMEHUMOCTUMOIEIIEN

Pemenne pasHoypoBHE-
BBIX M MPOOJIEMHBIX 3a7a4

3HATD:

OCHOBHBIC OIIPCACIICHUSA U TCOPEMBI

YMmeTh:

pelaTh pa3au4Hble 3a1a4U, CBA3aHHbBIEC C IPAAUEHTOM CKAJISPHOIO MOJIA; BBIYUCIATD
IIOTOK BEKTOPHOI'O IIOJS 4Ye€pe3 Pa3jIuyHble IIOBEPXHOCTH, NPUMEHATh TEOPEMY
["aycca-OcTporpaackoro; BBIYKCIATH JUBEPTEHLMIO, POTOP, LUPKYISALUIO BAOJb
3aJIaHHOM JIMHUW BEKTOPHOTO MOJIsl; MpUMEHATh ¢hopmyny ['puna, CTokca; HAXOAUTh
Pa3HOCTh TEH30pOB, NPOU3BEICHUE TEH30pa HAa YHUCIO, MNPOU3BEICHHE

cymmy,

TE€H30pPOB; PACKJIAAbIBATh TEH30P HA CAMMETPUYHBIN U aHTUCUMMETPUYHBIN.

Baanern:

nudGepeHnanTbHBIMU OTIEPALUSIMU TEOPUH TIOJISI, HEOOXOUMBIMH TIPH JTalIbHEHIIIEM

W3YYCHUU TEOPETUICCKUX KYpPCOB (PU3UKH.

HaumeHnoBaHue U coepKaHue MPOBEACHUS MPAKTHYECCKHUX 3aAHATHI

Ne

HauMmeHoBaHue pa3aejaoB U TEM NJUCHUIVIMHBI, HX KPAaTK0€ COAECPKaAaHHUE




CkaisipHble TOJS: CKaJISpHbBIE M BEKTOPHBIE IMOJs; JMHUUM YPOBHSA H
IIOBEPXHOCTH YPOBHS CKAJSIPHOTO TOJIS; CKOPOCTh M3MEHEHHUS CKaJIAPHOTO
oJisi B 3aJaHHOM HANpPaBJIEHUH; MAaKCHMalbHas CKOPOCTbh W3MEHEHMs
CKAJIAPHOIO I10JIA.

XapakTepuCTUKa  CKAIPHOIO  MOJA:  TPAAMEHT  CKAISAPHOIO  ITOJIS;
cuMBoOJIMYeckuil nuddepeHInanbHblil onepaTop ['aMUIbTOHA; HampaBJiCHUE
BEKTOpa TIpajyeHTa CKaJSIPHOIO MOJA; CBOMCTBA omeparopa I'amMHIIbTOHA;
oneparop ['aMuIbTOHA IPUMEHUTEIBHO K CYMME U MPOU3BENCHHUIO CKAJIIPHBIX

GbyHKIUH.

BekTopHble MOMS: MOHATHE BEKTOPHOIO MOJS; BEKTOPHBIE JIMHUU (JIMHUU
TOKa); TMOTOK BEKTOPHOI'O MOJS Yepe3 MOBEPXHOCTh; (PU3NYECKH CMBICI
MOTOKAa BEKTOpa 4epe3 3aMKHYTYIO MOBEPXHOCTh; popmMyna OCTporpaackoro,
CBS3b MOBEPXHOCTHOTO M OOBEMHOIO MHTETPAJIOB; LUPKYJIALHS BEKTOPHOTO
noJist; TeopeMa CTOKCA CBSI3b MHTETPAJOB IO IOBEPXHOCTH M 3AMKHYTOMY

KOHTYDY.

XapakTepUCTUKU BEKTOPHBIX TMOJEH: JUBEPre€HUUsS BEKTOPHOTO  IIOJIS;
MOHSATUE POTOpPAa BEKTOPHOrO MOJSAU €ro (PU3MYECKUM CMBICI; 0000IIEHHbIE
dbopmynbl Ctokca U OCTPOrpajickoro; CKalasipHble, BEKTOPHBIE W AUAIHBIC
onepauuu ¢ oneparopom ['amunibroHa. CienuaibHbIE BUABI TIOJICH.

KpuBonvHENHbIE CHUCTEMBI KOOPAWHAT: IMOHSATHE KPUBOJHUHEHHBIX CHCTEM
KOOpAMHAT; UWIMHJpUYECKass U cepudeckas CUCTeMbl KOOpAWHAT; Oasuc,
B3aMMHBIM 0a3uc, CBsA3b 0a3MCOB; KOOPJAMHATHBIC JIUHUM WU TOBEPXHOCTH.
du3nyecKre 3aa4id B KPUBOJIMHEUHBIX CHCTEMAX KOOPJIUHAT: METPUUECKHI
TEH30p W €ro TMPEICTABICHHE C TOMOILIBI JIWAAUKOB. l3meHeHue
METPUYECKOTO TEH30pA MIPU MEPEXOJEC K HOBOM CHUCTEME KOOpAUHAT. TeH30pbI
MPOU3BOJILHOTO paHra W MNPOU3BOJBHOM KO- W KOHTPBAPUAHTHOCTH.
[IpeoOpazoBaHre TEH30pPOB MPH IEPEXOJIe OT CTAPBIX CHCTEM KOOPJIWHAT K
HOBBIM CUCTEMaM KOOpJIMHAT.

JludbdepeHnranbHble ONepaii B KPUBOJIWHEHHBIX KOOPJIWHATAX: TPAJUCHT
CKaJIIpHOTO MO, Jamacuan: auddepeHnpoBanre 0a3HCHBIX BEKTOPOB;
cumBosIbl Kpucroddens mepBoro u BTOPOro PoOJia; BBHIYMCICHHE CUMBOJIOB
Kpucrobdens nns numusapudeckod U cepuyeckoid CUCTeM KOOpIUHAT;
JTUBEPTCHIINS U POTOP BEKTOPHOTO TOJISI: TIPUMEP BBIYUCICHHS TTPOU3BOTHON
OT BEKTOp (PYHKIIMU B IMIJIMHIPUYECKUN CHCTEME KOOPJMHAT;, KOBAPHUAHTHOE
muddepeHnupoBaHUe W €0  CBOWMCTBA; KOBAapWAHTHAs MPOW3BOJHAS
METPUYECKOro TeH30pa M TeH3opa Jlesn-Yesura.

Tenzopnas anreOpa: onepaiuu CI0KEHUsI TEH30POB; CKAISPHOE, BEKTOPHOE U
JIMAaTHOE YMHOXKEHHUSI M CBA3aHHOE C OJTUM TMOHITHUE CBEPTKU TEH30DA;
MOHATUSI TPAHCIOHUPOBAHUSA, CHUMMETPUPOBAHUA U  AIBTEPHUPOBAHUS
TEH30pOB; JEKapTOBbl TEH30PBI; TEH30pbl BTOPOrO paHra; omnepangu




CIIO)KCHHSI, yMHOXCHHS, TPAHCIIOHUPOBAHUS, CHMMETPUPOBAHUS IS
TEH30POBBTOPOTO PaHTA.

[TpunoskeHnss TEH30pPHOTO aHalu3a: TEH30p JedopMaluu: TOSBICHUE
HEKOTOPBIX TEH30pOB B MEXaHHKE AehOpMHUPYEMOro TBEPAOro Tejla M B
THAPOMEXAHUKE, TEH30p JAeopMaliuii, TEH30p CKopocTed nedopmaruii;
MOHSATHE IAPOBOW M JEBUATOPHOW YacTEeW TEH30POB; TEH30p HANPSKEHHM.

8 9
Bun TeH3zopa, 3JUIMIICOU]I HAINpSOKEHUM; TEH30p HMHepuuu. Bum TeHzopa,
AILTUTICOU] UHEPIIUU.
[IpunoxeHuss TEH30pPHOTO aHaIM3a: TEH30p 3JIEKTPOMArHUTHOro mnosst. Bun
TE€H30pa, TEOMETPUYECKOE NPEICTABICHUS TEH30pa. UYeThIpEeXTEH30pHI.
9 Omneparop Janambepa: Ilonstue Bextopa W Tenzopa B YerbipexmepHOM

[IpocTtpanctse; CBolicTBa 4eThIpexTeH30poB. Oneparop lanambepa.

33[!3‘11/1, BBIHOCHUMBIC HA ITPAKTHYECCKHUEC 3aHATHA

Ilpaxmuueckoe 3ansmue Nl
CKAJIAPHOE ITOJIE. ITOBEPXHOCTDB YPOBHA. ITPOM3BO/JHAA 110
HAIIPABJIEHUIO. TPAJJUEHT CKAJIAAPHOI'O ITOJIA

1. Haiftu oGiacTh ompenesieHHs M ONMUCATh IMOBEPXHOCTH YPOBHS CKaJIIPHOIO

YA
nonst U(M)=——— . BeieauTh NOBEPXHOCTh YPOBHSI, IIPOXOASLIYIO YEPE3
X +Yy

touky M(1; 1, 1).
2. HaiiTn npomssojnyro ckamspaoro mons U(M)=xy’ —3x°y+2xy+2 B

TOouke 4 1o HampaByieHuto Bektopa AB, ecim A(2; 1), B(4, 7).

3. Haiitu rpamment ckamsproro moms @(M)=x>+3y* +27° —4x+3y—4 B

npou3BoJibHOU Touke M(X; Y; Z).
4. Tlo xakomy HampaBieHuto B Touke Mo(-3; -2; -1) ckamsipHoe mOJC
@(M)=Xxy + Xz +Yyz wusmeHsiercs ObicTpee Bcero? KakoBa MakcuMmaibHas

CKOPOCTh 3TOTO U3MEHEHUSI?
5. Haiitu rpanuent ckanspsoro nons (¢, T), Tae € — NOCTOSHHBIH BEKTOP, a T

— paauyc-Bektop Touku M(X; Y; z).
6. Haiitu grad f(r), roe r = (X2 +y?+ 22)1/2.

7. HaiiTu rpagueHT moTeHuuan€a 3J1eKTPOCTaTUYECKOro Mo @ = k%, rae gq —

o 2 2 2 \/2
3ap;m, IIOMCIICHHBIM B HA4YaJIc KOOp,Z[I/IHaT; = (X + y + 27 )J/ - paCCTOHHI/Ie
oT 3ap$ma J0 TOYKH, B KOTOpOﬁ paCCManI/IBaeTCH IIOTCHIIHMAJI.

3aoauu ona camocmosmenvHoU pabomoi:




8. Haiitm IMOBCPXHOCTHU YPOBHA IOTCHHOHATA OJJCKTPOCTATHUYCCKOTIO IIOJIA

a
r
9. Haiitu npoussomnyio ckamsproro monst @(M)=x’y+2yz—3z> B Touke

p=k=, rme r=(x2+y?+22)°.

M(1; 2, -1) o HampaBieHuIO BekTopa a =2i —3] + K .
10.Haiftu rpagueHT cKaJsipHOTO MOJIS:
a) U(M) =2x’y —3y? + z° — 2xyz B Touxe M(1, I; -1);

1 2 . .
6) uM) = Farae I = (X2 +y2+ 22)1/ , B IPOU3BOJILHOM TOuKe, He Jexaleil

B HaYaje KOOP/IHHAT.
11.Temmneparyproe mnone 3amano ¢yukumeir T(M)=xy* —2xyz+yz-1. B
KaKOM HarpaBJICHHH OOJIbIIIE BCETO MPOUCXOTUT BO3PACTAHUE TEMIIEPATYPhI
B Touke Mo(1; -1; 2)?
12.B  kakux Toukax 1iockoctd OXy TpajuMeHT CKaJSPHOTO MO
p(M) =2x* —3y* —xy:
a) nmepneHauKymsipex kK ocu OX;
0) mapareneH ocu OX?

Ilpakmuueckoe 3anamue N 2
BEKTOPHOE ITIOJIE. BEKTOPHBIE JIMHUW. JIUBEPI'EHIIUA 1 POTOP
BEKTOPHOI'O ITOJIA

1. HaiiTy BeKTOpHBIE JIMHNY TIONSA d = Xi — Yj — 27K .
2. BBIUUCINTB TUBEPTeHIINIO paguyc-BekTtopa I Touku M(X; Y; z).
3. Boruncauts auBepreHiuio Bekroproro mous d(M) = r‘c, rme r — MOTYJTb

pamuyca-BekTopa Touku M(X; Y; Z); € - MOCTOSIHHBIN BEKTOD.
4. BBISICHUTB,  SBIAETCS ~ JH  COJICHOMJAIbHBIM  BEKTOPHOE IO

am) = x(z2 - yZ)T— y(x2 + 22)17+ z(x2 + yz)lz :
5. Haiitu potop pamuyca-Bekropa Touku M(X; Y; z).

o

Haiitu potop Bextoproro moist a(M) = xyz(xi + yj + zk) .

7. Teno BpamaeTcss BOKpYT HEKOTOPOUl OCH C YTIIOBOM CKOPOCTBHIO @ B JaHHBII
MOMEHT BpemeHu t. HaiiTu poTop mosist TMHEHHBIX CKOPOCTEN U TOYEK Tesa B
TOT MOMEHT BPEMEHH.

3aoauu ona camocmosamenbHou pabomol:
8. OmpenenuTh BEKTOPHBIE JIMHWUM MAarHUTHOTO IIOJS, OOpa30BaHHOTO
AIEKTPUYECKUM TOKOM CHJIOW |, TIpoxomsmuM 1o OEeCKOHEYHO JJTHHHOMY
MPSMOJIMHEHOMY TIPOBOJY. Y4YECTh, UTO €CIU MPHUHATH MpoBoja 3a ock Oz,

TO BEKTOP HAMpPsSHKEHHOCTH MAarHUTHOTO moist H Beipaxkaercs dhopmynoit:

- 21, - - N
H :I_z(_yl +xj), rtne | — paccTossHEE OT TOYKH, B KOTOPOH BBIYHCIISETCS

HaIps>KCHHOCTD, 10 IIPOBOJA.



9. Bpruucnuth JTUBEPTeHIINIO BEKTOPHOTO noJis
a(M)= (3x Yy + Xz ) (y Z+X y)J (xz2 + yzz)lz.

10.Boruncints guepreniuo nons a(M)=r°C, rae € - MOCTOSHHBI BEKTOD; I
— MOJYJIb pajguyca-BekTopa I .

11.BeisicHUTh,  SIBISIETCS.  JIM ~ COJCHOMAAIbHBIM  BEKTOPHOE  MOJIe
a= (2x2y+ zzﬁ—<x2 + y22)17+(x222 —2Xy + z)lz :

12.HaiiTu poTOp BEKTOPHOTO MOJIst a(M) = (x2 y+ szZT -3+ IZ).

13.Haiitu poTOp BEKTOPHOTO MOJs a(M)=cos(x—y+2z)3i +j— ZIZ) B TOYKE
Az/4;—n/2;7/4).

F

7z rae [ - paanmyc-BeKTOp TOYKH

14 .Haiitu porop Bekropuoro mons a(M)=

M(X; y; 2).

lIpaxmuueckoe 3ansmue Ne 3
JANODOEPEHIIUAJIBHBIE OITEPAILIMN BTOPOI'O ITOPAJKA. OITEPATOP
JIATUTIACA

1. Jloka3zats, yto rot gradu=0.
2. Berancnuts divgrad f(r), roe r> =x° +y* + 2°.
3. BBIUUCIUTE A(rZF).

4. SIensercs nu  rapmonmdeckuMm moime U(M)=—, rme K - mocrosHHas,
r

2
r:(x2 +y° +22)V :
5. U3 ypaBHeHHﬁ Makcsenna:

1 6H 1 0E
rotE=—=="—; rotH ==-—, (%)
c ot c ot
rae E - HanpsyKeHHOCTh 3JIEKTPUYECKOro MoJisl; ¢ — moctosinHas; t — Bpems; H -

HaNpsKCHHOCTh MAIrHUTHOT'O IIOJISA, MCKIIOYUTBH BCKTOP E QJICKTPHUYCCKOI'O II0JIA,
YUUTBIBAA COJICHONAAIBHOCTE MArHUTHOT'O ITOJIA.

3aoauu ons camocmosmenvHou pabomai:
6. Joxasars, uto divrota=0.

=~

1 2
Beraucnuts AU, ecinu U=—-,rae r :(X2 + y2 + ZZ)I/ :
r

Beruncauts Ad, ecan a(M) :32(x2 + yz)T —~ 2y(x2 + 22)17 + 4x(y2 + 22)k .
BBI?ICHI/ITB, ABJISAICTCS JIM TAPMOHUYCCKUM I10JIC!

a) U(M) =x*+y> —2z% - 2xyz;

© ™

,rne I - paguyc-BekTop Touku M (X;Y;Zz).



—

10.1U3 ypaBuenuit MakcBemna (*) HUCKIOYNUTH BeKTOp H MarHuTHOTrO mMOJIA,
YYUTHIBAS COJICHOUIATLHOCTD SJIEKTPUUECKOTO TTOJIS.

10



IIpaxmuueckoe 3ansmue No 4 5
OCHOBHBIE JU®PEPEHIIUAJIbHBIE OINEPALIMU B KPUBOJIMHENHBIX
KOOPJIMHATAX

1. Haiitu rpaaument ckansproro nons U(M) = p’e + 2°¢° — ppz + 3, 3anansOrO B

[AIMHAPUYECKUX KOOPJAUHATAX.
2cosd . sind _
5 € + - €,, 3aJaHHOE B
c(heprIEeCcKoii cCUCTEME KOOPIMHAT, COJIEHOUIAIIBHO.
3. Tlokasatb, uro BektopHoe mone a(M)=2zC0S¢€, —zsingE, + pCOSEE,,

2. Tlokazatp, ytro BekTopHOoe mone a(M)=

3a/IaHHO€E B LIMJIMHIPUYECKON CUCTEME KOOPAMHAT, MOTEHIUAIBHO.
2 o
4. Sensercs mu mone U(M)=rcos”#cos2¢, 3aganHoe B cepUUECKOM CHCTEME
KOOPAMHAT, FAPMOHUYECKIM?

3aoauu ona camocmosamenbHou pabomi:
5. Haiiti rpaguent ckansproro nonst U(M) = p° + p” cose + zsing, 3anarHOrO B

MUJIMHAPHUYICCKUX KOOpANHATAX.

6. Beruuciuthb JAUBCPIrecHIHUIO BEKTOPHOI'O ITOJIA
3

~ ~ ~ "
a(M)=p°z8e L+ Zzgpe(/, — gez , 3aJITAaHHOTO B IWJIMHIPUYECKUX KOOPIMHATAX.

7. Jloka3aTh COJICHOMIAIBHOCTh BEKTOPHOTO TOJIS

= . : 2 & : 2 = 2 ~

aM) = (2r3|n gsin ¢ —c0sé cos go)er +sin #cos” g€, +6rsin” gcosge ,

3aJJaHHOTO B C(hePHUCCKUX KOOPINHATAX.

o = 2 2 2 =

8. Haiitu portop BekropHoro mnons a(M)=r"cos¢E —2rsin”¢E, +Ccos” ¢,

3aJJaHHOTO B C(hEPUUCCKUX KOOPINHATAX.
9. SIBnsieTcs M rapMOHUYECKHM CKAJISPHOE TOJIE

u(M)=3p°2% + 2c0s2¢ — z*, 3aaHHOE B LAIMHAPUYECKUX KOOPAHHATAX?

IIpaxmuueckoe 3auamue Ne 5
TEH3OPbI. OCHOBHBIE OITEPAIIMN HA/]l TEH30OPAMMU. TEH30PHAA
AJITEBPA

3 1 2 4
Haiiti cymmy 1 mpousBeieHrne TeH30POB 2 | u|l3 2 3.
5 110

A oW N
N oo
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1 21

2. YMHOXUTH TeH30p L, 3anannbiii B Oasuce €,€, € marpuueit |0 2 3|, Ha
1 30
BeKTOp X = 2€, +4€, + 3€;: a) cripasa; 0) ciesa.

3. Tenzop BTOpOro paHra 3aJaH MaTpuuen

N O -

0 5

6 3|. Haiitu cxkamp,
4 3

MOJIyYEHHBIH B pe3ysibTaTe MPUMEHEHHUsS K JaHHOMY TCH30pYy OICpPallii CBEPThIBAHHS
110 [1ape MHICKCOB |, |.

4 5 3
4, TpancniormpoBaTh TeH30p | —1 1 7 |.
1 -2 1
1 2 3
5. Tensop BToporo panra 3agan marpuieii |4 5 6 |. Pa3imoxuTs 3TOT TeH30p Ha
7 89
CUMMETPHUYHBIA U aHTHCUMMETPHUYHBIN.
6. Haitti nHBapraHTHI U TJIaBHBIE 3HAYEHHS TEH30pa [i 2) .

3aoauu ona camocmosamenvHou pabomaoi:

1 4 2 2 3 5
7. Haiitu cymmy u npousBenenue tenzopoB (2 0 1lu |4 3 4.
31 4 2 21
11 2
8. YMHOXHTH TEH30D I:, 3aJaHHbIA B Oasuce €, €, €, marpuuei 3 2 1], na
4 3 2
BeKTOp X =3€ — 2€, +5€,: a) cipasa; 0) cieBa.
1 -1 3
9. Tensop BrOporo panra 3aman wmarpuneii |2 4 -—1|. Haittu ckamsp,
3 -3 2
MOJTyYEHHBIA B Pe3yJIbTaTe MPUMEHEHUS K JAHHOMY TEH30pPY OIepaIii CBEPThIBAHHSI.
2 3 1
10. TpancmonupoBatb TeHzop | 1 3 9 |.
0 -3 0
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11. Pa3noxuThb TEH30p BTOPOrOo paHra, 3aJaHHBId MaTpUIeH

w B~ DN
N P o1
= O W
s
()

CUMMETPUYHBIA U aHTUCUMMETPHUYHBIN.

4 2

12. Haittn HMHBAPHUAHTHI U TJIABHBIC 3HAYCHUA TCH30pa 1

prnm,l BOIIPOCOB, BLIHOCUMbIX Ha oﬁcymz[eHI/Ie Ha NPAKTUYICCKUX 3aHATUAX

1. CkansipHoe none. CTanimoHapHbIE U HECTALIMOHAPHBIE TTOJIS. AHATTUTUYECKOE
3alaHue CKaJsIpHOro mons. Tumbl ckamspHbiXx nosnei. [loBepxHOCTHM YypOBHS.
CewmelicTBO moBepxHOCTEN ypoBHs. [Ipon3BoaHas 1o HanmpasieHuto. [Ipumepsi.

2. Ckamsproe nosie. I'paguent. CpolictBa rpaauenTta. CBs3p IpaJueHTa C
IIPOU3BOTHOM IO HaIpaBJIeHHIO. [IpumMepsl.
3. BekropHoe mnosie. AHATUTHYECKOE 3aJaHUE BEKTOPHOrO MOJIs. BekTopHbIE

auHuM. CEeMENCTBO BEKTOPHBIX JUHHUM. ONMCaHUEe BEKTOPHOTrO IMOJISI HA IPUMEPE
TEKYIIEW JKUIKOCTH.

4, [Torok BekTopa. Lupkynsamus Bekropa. Teopembl Octporpaackoro-I'aycca u
Crokca.

5. OU3NYECKUN M AHAUTUTUYECKUN CMBICH IUBEPTECHIIMU U POTOPA BEKTOPHOTO
noJsi. CBsI3b pOTOpaA JTMHEMHON CKOPOCTH TBEPAOTO TEJA C YIJIIOBOM CKOPOCTHIO €r0
BpAILICHUA.

6. Omneparop ['amunbpTOHA. AHaIMTHYECKOE IIPEACTABIICHUE
mudepeHInanbHbIX  XapaKTEPUCTUK CKAISAPHOTO U BEKTOPHOrO TMOJEH C
MCIOJIb30BaHUEM omnepa- Topa ['amunerona. Mx cBoiicTBa.

7. Juddepenunanpubie onepaiuu BToporo nopsaka. Oneparop Jlamnaca.
8. Knaccudukanus BektopHbix nosieid. Teopema I'enbMroiibla.
Q. [ToreHmanbHbIE BEKTOPHBIE MO U UX CBOKMCTBA. [Iprmepsl.

10. KoHcepBaTUBHbBIE BEKTOPHBIE OIS U UX cBoicTBa. [IpuMepsl

11. IleHTpanbHbIE BEKTOPHBIC MOJIS U UX CBOMCTBaA. [IpuMepsl.

12.  ConeHouganbHblE BEKTOPHBIE TMOJSI W WX CBOWCTBA, TpyOuaThie MOJIS.
Jhmuacossl nosist. [Ipumepsr.

13. KpuonuHeliHble cUCTEMBI KOOPJAUHAT, peoOpa3oBaHUE KOOPAUHAT MPH
Iepexoe OT OJAHOM CUCTEMBI KOOPAMHAT K Apyrou. [Ipumepsr.

14. unauHapuyeckas CcUCTEMa KOOPAMHAT, KOOPAWMHATHBIE TOBEPXHOCTH U
KOOpAUHATHBIE JTUHUU. [IpuMepsl.

15. Cdepuueckas cucteMa KOOpAUHAT, KOOPAUHATHBIC TTOBEPXHOCTU U
KOOpJIMHATHBIE JIUHUU. [Ipumepsi.

16. Koaddumuentsr Jiama.

17. T'pagueHT CKaJspHOro MOl B KPUBOJMHEWHBIX KOOPAHHATAX.

18.  JIuBepreHuusi BEKTOPHOTO MOJISI B KPUBOJIMHEHHBIX KOOPIUHATAX.

19. PoTop BEKTOPHOTO MO B KPUBOJIMHEWHBIX KOOPAMHATAX.
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20. JlannacuaH B KpUBOJUHEHHBIX KOOPIMHATAX.

21. Ilousartue tenzopa. Tenzopsl BTOporo panra. [Ipumepsl TeH30poB. THIIbI

TCH30POB. AJIFC6paI/I‘{CCKI/Ie OIICpallM1 Haqd TCH30paMHU.

22. Tenzop kak adpdunop. TeHzop-npon3BoHasi BEKTOpHOTO 1mosist. CKalsipHbIT

Y BEKTOPHBIN MHBAPUAHTHI TEH30Pa-TIPOU3BOTHOM.
23. ['maBHBIC OCHM W 3HaUeHHS TeH30pa. IHBapuaHTHI TEH30pa.
24.  TeH30pHBIH AITUTICOUT.

25. Tenzop JleBu — UeBHThl, €ro cBOMCTBA U IpuMeHEeHHE. [I[pumMepsi.

26. Tenzop medopmanuu.
27. TeH3op HaNPsHKCHUI.
28. Tenzop unepumu.

29. YerblpexMmepHbIe BEKTOPHI U TeH30pbI B dusnke. Oneparop Jamambepa.

HpnMepHaﬂ TEeMaTHKaA 3aIlaHI/Il7[ JJIA paﬁoTLI CTYACHTOB

BekropHas ajaredpa v 3jeMeHThI AM(pPepeHInaTbLHON N'eOMETPHM:

1) ckaisipHbIC U BEKTOPHBIC BEINIMHEI;
2) pasnoXeHne BEKTopa 1Mo 0a3ucy;

3) OIICpanrun CJIOXKCHHUA U YMHOKCHHA BCKTOPOB (CKEUI}IpHOG, BCKTOPHOC U OHA-

HOE NMPOU3BEJICHNUSA);

4) yMHOKEHHUE TPEX BEKTOPOB U Ooliee;

5) noHATHE BEKTOPHOM (YHKIIHH;

6) rogorpad paauyc-BeKTOpa;

7) nuddhepeHIMpoBaHIE BEKTOPHBIX (DYHKITHIA.
CkansipHble 1moJis:

1) ckanspHbIC U BEKTOPHBIC MOJIS;

2) TMHUM YPOBHSI U TIOBEPXHOCTH YPOBHS CKAJISPHOTO IMOJIS;

3) TpaiueHT CKaJISPHOTO TOJIS;

4) cumBonMueckuid AuddepeHnaIbHbIi orneparop ['aMuIbToHA.

BekTopHbIe m0JI:
1) BeKTOpHBIC TUHUK (JIMHUU TOKA);
2) IOTOK BEKTOPHOTO IOJISI Yepe3 MOBEPXHOCTD;
3) AMBEPreHIUS BEKTOPHOTO ITOJIS;
4) UPKYIISLKS BEKTOPHOTO TIOJIS;
5) poTOp BEKTOPHOT'O IOJISL.

CneumnajbHble BUIBI MOJIEH:
1) noTeHIaIbHbIC OIS,
2) coJieHOUIATbHBIC OIS,
3) KkpaeBbIe 3a/1a4H.

KpuBoJsinHeliHbIe CHCTEMbI KOOPAMHAT:
1) mummHApUYecKas u chepruaeckasi CHCTEMbI KOOPMHAT;
2) 6a3mc, B3aMMHBIN 0a3Kc, CBSI3b 0a3HCOB;
3) KOOpJMHATHBIC IMHUH U TTIOBEPXHOCTH;

4) MeTpuvecKuid TEH30p, M3MEHEHHWE METPHYECKOrO TEeH30pa MpHU

nepexoae K
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HOBOW CUCTEME KOOpJUHAT;
5) npeoOpa3oBaHue TEH30POB TPU TEPEXOJEC OT CTAPBIX CHUCTEM KOOPIMHAT K
HOBBIM CHCTEMaM KOOpPIUHAT.
JAundpepeHunaibHbie ONePaii B KPUBOJUHEHHbIX KOOPAUHATAX:
1) muddepenmpoBanme 0a3UCHBIX BEKTOPOB;
2) cumBoibl Kprctodderst mepBoro u BToporo pojia;
3) xoBapuaHTHOE TU(PEepEHIIMPOBAHNE H €TO CBOICTBA;
4) xoBapHUaHTHAS MPOU3BOIHAS METPHUECKOTO T€H30pa U TeH30pa JleBu -Uepnra.

TenzopHas aiareopa:
1) TeH30pbI MPOU3BOJIHLHOTO PAHTA U MMPOU3BOJIBHOM BaJICHTHOCTH;
2) TIOHSITHE YKOHTIUPOBAHUS UHIIEKCAMU TEH30Da;
3) omeparuu CI0KEHUS TSH30POB;
4) ckansipHOE, BEKTOPHOE M JMAJHOC YMHOXKCHUS U CBSA3aHHOEC C ITHM IOHSATHUEC
CBEPTKH TEH30pa;
5) NOHATHS TPaHCIIOHHPOBAHHS, CUMMETPUPOBAHUS U ATbTCPHUPOBAHHS
TEH30pOB;
6) MHBapUAHTHI.

IIpuiiosxkeHns TEH30PHOI0 AaHAJIM3A!
1) TeH30pBI B MeXaHHKE Ae(OPMHUPYEMOT0 TBEPIOTO Tella U B THPOMEXaHUKE;
2) TEH30p HANPSHKCHUI, TEH30p eOpMaIHii, TEH30p CKOpocTeit nedopmariuii;
3) HOHATHE IIAPOBOH U JICBUATOPHOM YaCTEH TCH30POB.
JIeMEHTbI TEOPUH I'PYIIIL:
1) monsiTHE TPYIIIBL;
2) pUMepBI TPYIII;
3) rpymma npeodpa3oBaHMii JIUHEHHOTO MPOCTPAHCTRA,;
4) rpymma npeobpaszoBanuii JlopeHia.

ILnan MOATOTOBKH CTYACHTOB K IMPAKTHYCCKHUM 3aHATUAM

1. CkansipHble U BEKTOpPHbIE (PU3MYECKHUE BEIIMYMHBI. BEKTOp U €ro 4nciaoBbie
xapakTtepucTuku. [Ipumepsl.

2. Koopaunatel BEKTOpa M €ro 4MCIOBBIE XapAKTEPUCTUKH B KOOPAMHATHOU
dbopme. [Ipumepsi.

3. JIuHeliHble onepanuu HaJ BEKTOpPAMH (CIIOKEHUE, BEIUYMTAHUE, YMHOXKEHUE
Ha YHUCII0) M UX CBO¥cTBa. [Ipumepsi.

4. MHo0ecTBO CBOOOIHBIX BEKTOPOB, PAaBEHCTBO BEKTOPOB, HYJEBOMl BEKTOD,
YIJIBI MEXKY BEKTOpPaMU, KOJUIMHEAPHBIE W OPTOTOHAIBHBIE BEKTOPHI. [IpuMepsl.

5. Jluneitnass koMOWHANMSI BEKTOPOB, JIMHEWHO 3aBUCHUMBIE W HE3aBUCHUMBIE
BEKTOpHI. [Ipumepsl.

6. ba3uc B mpocTpaHCTBE M Ha MJIOCKOCTH, Pa3JIoKEHUE BEKTOpa Mo 0a3ucy.
OptoHopMmupoBaHHBIN Oa3uc, ahduuHbIl 6azuc. [Ipeobpa3zoBanure KOOpAUHAT NMPHU
nepexoje OT 0JIHOro 06asuca K ipyromy. [Ipumepsi.

7. CkansipHOE ¥ BEKTOPHOE MMPOU3BEAEHUS BEKTOPOB U UX CBOMCTBA. [Ipumepsl.
8. CmemaHHOE TIPOU3BENCHUE TPEX BEKTOPOB M €ro CBOKMCTBa. J[BOiHOE
BEKTOPHOE MPOU3BEJCHIE TPEX BEKTOPOB U (popMyJia ero BerurcieHus. [Ipumepsl.
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9. [ToHsiTue BEKTOpPHOW (YHKIHMH OT CKAJISIPHOTO M BEKTOPHOIO apryMEHTA.
[l'onorpad panumyca — BekTopa Toukd. [Ipupaiienue paamyca — BEKTOpa IpH
M3MEHEHUH CKaJsipHOro aprymenTa. [Ipumepsi.

IIpumepHbIe BONPOCHI K KOJJIOKBUYMY 1

1. OmnpeneneHue noJist (MaTeEMaTUYECKOE, CKAISIPHOE, BEKTOPHOE).
2. CrauuroHapHbI€ U HECTAIMOHAPHBIE MOJIS.

3. AHanmuTH4ecKoe 3aJaHue CKaIsIpHOro MOJIS.

4, [ToBepXHOCTH YpOBHSI.

5. CBoiicTBa MOBEPXHOCTEN YPOBHSI.

6. CemelcTBO MOBEPXHOCTEN YPOBHS.

7. TuIbl CKaJISAPHBIX MOJEH.

8. [Ipon3BoaHAas O HAPABJIEHUIO.

Q. OmnpeneneHus rpaIueHTa.

10. AHanuTHUYECKOE 33JaHhe BEKTOPHOTO MOJIS.

11. BekTOpHbIE JIMHUU.

12. CemeiCTBO BEKTOPHBIX JTUHHM.

13. Onucanue BEKTOPHOTO MOJIsl HA PUMEPE TEKYIIEeH KUIKOCTH.
14. Tlotok BekToOpa.

15. Hupkynduus BeKTopa.

16. XapakTepuCTHUKHA BEKTOPHOTO TOJIS.

17. ®uznyeckuil 1 aHATUTUIECKUN CMBICII JUBEPTEHIIUU BEKTOPHOTO TOJIS.
18. dwusnyeckwii U aHATUTUIECCKUH CMBICI POTOpa BEKTOPHOTO TIOJIS.

19. Cp#a3b IMHEWHOW CKOPOCTH TBEPAOTO TEJa C YIJIIOBOW CKOPOCTBHIO €T0
BpalleHUS.

20. Teopema Octporpaackoro-I'aycca.

21. Teopema Ctokca.

22. Omneparop "'amunbTOHA.

23. AHamutuyeckoe rmpejcTaBieHue AuddepeHInanbHbIX — XapaKTePUCTUK
CKQJISIPHOT'O W BEKTOPHOTO MOJIEH C UCIOJIb30BaHUEM oneparopa ['amuiibToHa. X
CBOWCTBA.

24.  Brtopbie npou3BOAHBIE CKAISIPHBIX U BEKTOPHBIX (QYHKIIUM.

25. Omneparop Jlannaca.

26. Kiaccudukaimsi BEKTOPHBIX TTOJIEH.

27. KpuBonvHeWHbIE KOOPIUHATHI.

28. KoopauHaTtHbIE TOBEPXHOCTH.

29. KoopauHaTHbIE TUHUH.

30. IMumuHapuyeckas cUCTeMa KOOpAUHAT.

31. Cdepuueckas cucteMa KOOpAUHAT.

32.  Koaddumuentsr JIsmo.

33.  OcnoBuble nuddepeHranbHbIe ONepaii B KPUBOJIWHEHHBIX KOOPANHATAX
(TpamvieHT CKaISIpHON (PYHKIMU, NUBEPTEHIUS M POTOP BEKTOPHOW (GYHKIIHH,
oneparop Jlamaca).
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IIpumepHbIe BONPOCHI K KOJLUIOKBUYMY 2

Omnpenenenue TeH30pa.

TeH30pbl HyJIEBOTO, IEPBOTO U BTOPOT'O PAHIOB.

[IpumepbI TEH30POB.

Turnbl TEH30POB.

AnreOpanyeckre Onepanyy CI0KEHHUSI 1 YMHOKEHUS TEH30POB.

AnreOpanyeckre onepaldd yMHOKEHHS TE€H30pa Ha CKajsp, Ha BEKTOp (cieBa U

cIpaBa).

7. TpaHCIOHMpPOBaHHE TEH30pA.

8. IlpencraBieHue TEH30pa B BUJIE €0 CHMMETPUYHON U aHTUCUMMETPUYHON YacTeN.

9. Tenzop kak apdunop.

10.Ten3op-npou3BoiHasi BEKTOPHOT'O MOJISI.

11.CkansipHblii 1 BEKTOPHBIM HHBAPUAHTHI TEH30pa-TIPOU3BOJHOM.

12.I'maBHBIE OCH TEH30pAa.

13.I'maBHBIC 3HAYCHHS TEH30pA.

14 . luBapuaHThI TEH30pA.

15.TeH30pHbIN ITUTICOU,.

16.I1lonsatue nedopmarmu. BekTop cmemieHus.

17.Tenzop nedpopmariyu.

18.2nnumnc nedopmanuu.

19.TlonsATHE HATIPSKEHHUSL.

20.TeH30p HANPSKEHUH.

21.HopMasnbHbl€ U CIIBUTOBbIE KOMIIOHEHTHI TEH30pa HAPSKEHUSI.

22 .IlpencraBieHue TEH30pa HAMPSHKEHUH B COOCTBEHHBIX OCsIX. [ TaBHBIC HATIPSHKCHMUS.

23.DIUTICON T HAMTPSKEHU.

24 MOMEHT uWHEpUMHU. AHAJIOTMM MEXAY OCHOBHBIMHM TMOHSATHSMH M 3aKOHAMH
NOCTYNaTEIbHOr0 U BPAIIaTEIbHOIO MEXAaHUYECKUX JIBUKEHUI.

25.TeH30p UHEPIIHH.

26.3aanue TeH30pa MHEPIIUHU B TTIABHBIX OCSX.

27.2NIUTICOn ] HHEPITUH.

28.Heo6x01uMoCTh BBEICHUS YETHIPEXMEPHBIX BEKTOPOB U TEH30POB.

29.0mnepatop [danambGepa.

30.YpaBHeHHUs 2NIEKTPOAUHAMUKY B YEThIpEXMEPHOU (hopme

ook wnE

YueOHO-MeTOoAM4YecKOoe U MH(POPMALIMOHHOE o0ecriedeHue TUCIIMIIIMHBI
Pexomennyemas mureparypa.
OcHOBHas quTEpaTypa:

eBonkoBa B.M. BekTtopHbIi M TEH30pHBIN aHamM3: ydeOHoe mocobue (Kypc

nekiui). - CtaBponons: U3n-so CKOY, 2018. — 138 c.

eKpacunos, M. JI. BekTopHbIli aHaNu3 : 3a1a4d U MPUMEPHI C TOAPOO- HBIMU
pemeHusmu : Yue0. mocooue / KpacnoB Muxaun JleonteeBuy, A. 1. Kucenes,

I'. 1. Makapenko. - 4-e u3zz., ucnp. - M. : URSS, 2011. 140 c.
e CokonbHUKOB C.W. TeH30pHBIN aHAN3: TEOpUs U MPUMEHEHUE B ME- XaHHUKE
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crtomHbIx cped. M.: KomKnura, 2007. - 376 c.
JlononHuTenbHas JIUTEPATYypA:
ePamenckuii I1.K. PumanoBa reomerpust u TeH3opHbii ananm3. M.: JIKH, 2010.
- 664 c.
e Openkenp .M. Kypc TeopeTnueckoii MexaHUKH Ha OCHOBE BEKTOPHOTO U TEH-
3opHOTro aHamm3a. M.: JIubpokom, 2010. — 440 c.
MeTtoaudeckas TUTepaTypa:
ePeukano B.I'. BekropHast u TeH3zopHas anrebpa st OyAaymux (U3MKOB H
TEXHUKOB. YueOHoe mocobue st By3oB. Uenmsomuck, MYMI] "O6pa3osa-
uue", 2008. - 140 c.
oKymmsixk [I.E. BekTopHblii U TeH30pHBIM aHanmu3. YueOHoe mocobue TBepb:
Tsep. roc. yu-t, 2007. - 160 c.
NuTepHeT-pecypcsr:

http://www.agv-ksu.narod.ru/le13/vectan.htm
http://www.twirpx.com/files/mathematics/algebra/tensor/
http://eqworld.ipmnet.ru/ru/library/mathematics/difgeometry.htm
http://window.edu.ru/resource/778/70778
http://www.sgu.ru/files/nodes/13018/vector.pdf
[IporpammHoe obecnieueHue:

e Atomic Simulation Environment (https://wiki.fysik.dtu.dk/ase/)

e FreeON (http://www.freeon.org)

e ErgoSCF (ergoscf.org)
MartepuaibHO-TEXHHUECKOE 00ecTieueHrne JUCITUTUTMHBI (MO IS )

e OprrexHuka, Tene- u ayauoanmnaparypa. [IpoekimonHoe o6opyaoBaHue.

e [Ipesenranuu B Power Point.

e Jlocrym k cetu MHTEpHET.
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http://window.edu.ru/resource/778/70778
http://www.sgu.ru/files/nodes/13018/vector.pdf

MMHUCTEPCTBO HAVKH U BBICIIET'O OBPA30BAHMS POCCUMCKOU ®EJEPALINNA
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE
YYPEX/JIEHUE BbICHIEI'O OBPA3OBAHIA
«CEBEPO-KABKA3CKMI1 ®EJEPAJILHBI YHUBEPCUTET»

BEKTOPHBIN U TEH3OPHBIN AHAJIN3

MeToanyeckue yKa3aHusi AJs1 00yYAKOIIMXCS 10 OPraHU3ANNH U MPOBEJACHUI0
CaMOCTOAITEIbHOI PadOThI

Hanpasnenue noarorosku 03.03.02 ®dusuka
HamnpapnerHocTs (mpoduiib):
«DyHaMeHTaIbHas U PUKIaaHAsA HU3HKAY)

CraBponoJib
2026
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COJEPKAHME

Bsenenue
[InaH-rpaduK BBIIOJIHEHUS CAMOCTOSTEIBHONU PabOThI
Metoandecknue peKOMEHIAIMY IO U3YUYEHUIO TEOPETUUECKOI0 MaTepraa,

IMOATOTOBKC K IIPAKTUYCCKUM 3aHATUAM

6
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BBEJIEHHME

Llenpr0 OCBOEHUS AUCLHUIUIMHBI «BEKTOpPHBIM W TEH30pPHBIA aHAJIU3»
ABJISIETCS HW3YyYEHHE OCHOB BEKTOPHOIO M TEH30PHOIO HCUMCICHUS MU HX
NPUIOKEHUM; H3y4YEHUE METOJOB BEKTOPHOIO W  TEH30PHOIO  aHaIu3a,
IIPUMEHSIIOIINXCSA NPU PELIEHUHN NTPUKIAIHBIX 33/1a4.

3a1ayu TUCUMILIAHBL:
- pa3BUTHE y CTYIAEHTOB HarpaBiieHUs (DU3MKa JMYHOCTHBIX KAayeCTB, a TaKKe
dbopMupoBaHHe HWHTEpeca K H3yYEHHUIO COBPEMEHHOW (PU3MKH, TMOHUMAHUS €€
BaXHEHIIIEH PO B Pa3BUTUH PA3IUYHBIX c(hep YeTOBEUECKOMN AeITeTbHOCTH;
- U3yYEHHE OCHOB BEKTOPHOI'O U TEH30PHOI'0 AHAJIN3a, & TAK)KE UX IPUIIOKEHNN;
- 3HAKOMCTBO CTYAEHTOB C MAaTE€MaTUYECKUMHU OOBEKTaMHU, COCTABISIOIIUMU
HEOOXOIMMYIO ¥ BAXKHYIO YaCTh SI3bIKa TEOPETHUUECKON (DM3UKHU, KIACCHUECKOU H
KBAaHTOBOW MEXAaHHMKHU, TEOPUH IEKTPOMArHUTHOTO OIS U Ap.;
- BbIpaOOTKa MPAKTUYECKUX  HABBIKOB  pEIICHHUS  (DU3HUECKUX
MaTeMaTUYECKUMU METOJAMH.

npo0iem

Komnerenuuu odyuamwierocsi, popmupyembie B pe3yJibTaTe N3y4eHus!
AUCHUILIMHBI « BEeKTOPHBIN M TEH30PHbIN aHAJIU3)

HaumenoBanue KOMIICTCHIIN

Nupexc DopMyIUpPOBKA:

OIIK -1 |CnocobeH mnpuMeHATh ©0a30Bble 3HAHUS B 001acTH  (PU3UKO-
MaTeMaTHYeCKuX U (WJM) €eCTeCTBEHHBIX HayK B cdepe cBoel

1poeCCUOHAIBHON JIeATEIIbBHOCTH

CTpyKTypa ¥ KOMIIOHEHTHBIN COCTaB KOMIETECHIIUN

[lepeuens komnoHeHTOB | TexHonoruu GopMUpoBaHUs Cpencra
KOMITETEHLIUH Y TEXHOJIOTUU
OLICHKHU
CIIOCOOHOCTD MynbpTUMeE THAIEKIUSA KomnokBuym
UCII0JIb30BaTh B
npodeCCUOHAIBHOM Pemienue TMNoOBBIX 3a1a4 Kontponbnas pabota
NeATEeIbHOCTH  0a30BbIC
3HAHUS Pelienne pa3HOypOBHEBBIX U
byHIaMEHTaIbHBIX npoOIeMHBIX 3a7a4
pa3zieJIOB MATEMAaTHKH,
CHOCOOHOCTh  cO37aBaTh | MylbTUMEIUATICKIIHS Komnoksuym
MaTeMaTUYeCKHe MOJEIN
TUIOBBIX Pemenne TunoBeIx 3amau Kontponwsnas pabota
1poheCCHOHATBHBIX
3aza4 Pemienne  pa3HOypOBHEBBIX
U IpoOJIEMHBIX 3a/1a4
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CITOCOOHOCTbH

UHTEPHPETUPOBATH
MOJIyYeHHBIE PE3YJIbTATh

C y4EeTOM

I'PaHULL

IIPUMEHUMOCTUMOJENEN

MynbTUMeIHATICKITUS

Pemenue THIIOBBIX 3aJad

Penienue

Pa3HOYPOBHEBBIX

Y IpoOJIEMHBIX 3a7a4

KomnokBuym

KoHTposbHas padota

[Inanupyembie ypoBHU C(POPMUPOBAHHOCTH KOMIIETEHIIUH Y CTYICHTOB,
M3YYaIOIUX TUCIUILUINHY

YpoBHH Nunuxka- Jleckpunropsl
chopmupo- TOPBI
BAHHOCTH 2 6amnma | 3 Oamna 4 Oanna 5 6amioB
KOMITIETECHIUN
OCHOB-
OCHOB-
HBIX
HBIX BBIBOJIOB  (pop-
3HaHue: omnpene-
onpene- . My
. JEHUU U
JICHUH
TEOpeEM
3aIuChI- pemaTth pasiuy-
pemarb
BaThb OC- po- HbIE 3aJayd IO
YMeHHE: | HOBHBIC . BEKTOPHOMY H
o cTeHIme
OpPMYJIbI TEH30pPHOMY HC-
. PMy 3a7a4u PHOMY
basoBbiit Kypca YHUCIICHUIO
muddepeHim-
albHBIMU  OIlE-
pauusiMu  T€O-
WU TI0JIs1, HEOoO-
Brnane- P ’
XOJIUMBIMU  TIpU
HUE: .
JadbHEUIIeM
MU3YYEHHH TE€O-
pETUYECKUX
KYpPCOB (pU3UKHU
3HaHue:
pemarhb
3a7a4u
MOBHI-
IIIEHHOTO
OBHS B
. | YMeHue: yP
IloBbIIIEHHBIN pamkax
BEKTOPHO-
ro U TEH-
30pHOTO
aHanusa
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Bnane-
HHUE:

Hasbwikamu
[PUMEHEHU
s1 BBICIIICH
MaTEMaTHUKHU
TS
pelIeHus
(br3IIecKuX
3aj1au
pa3IuYHON
CJIOKHOCTH

HaumeHnoBaHue U coepkaHue MPOBEACHUS MPAKTHYECKHUX 3aAHATHI

HaumeHnoBaHue pa3aejgaoB U TEM JUCHUILIIMHBI, HXKPATKO0€
coaepikaHue

Hcnoan3o
BaHHe
HHTEPAKT
HBHBIX

¢dopm

BekropHass anreOpa: cKalasipHble W BEKTOPHBIC BEJIM YHHBI,
BEKTOpP M €T0 XapaKTEePUCTHUKU, CHCTEMBI KOOpPIAMHAT, Oa3uc B
JBYX W TPEXMEPHOM IMPOCTPAHCTBE, KOOPJAMHATHI BEKTOPA;
paslokeHre BeKTopa 1o 0a3ucy; OmNepaluu CJIOXKEHUS U
YMHOXKEHHSI BEKTOPOB (CKaJsipHOE, BEKTOPHOE U JIHAJHOE
MIPOU3BEACHUS); YMHOKEHHUE TPEX BEKTOPOB U 0OoJjiee; MOHATHE
BEKTOPHOU (YHKITUU.

OneMmeHThl auddEpeHINATBLHON TeOMETPUU:  3aBHCUMOCTH
BEKTOpa OT CKaJsPHOTO apryMEHTa; paJnycC- BEKTOp TOYKH B
POCTPAHCTBE; rogorpad paauyc-

BeKTOpa;  auddepeHpoBaHre  BEKTOPHBIX  (PYHKIUH;
muddepeHuran paanyc-BeKTopa.

CkansipHble TIOJISI: CKAJISIPHbIE U BEKTOPHBIE TIOJISI; JIMHUU
YPOBHSI U MOBEPXHOCTU YPOBHSI CKAJSIPHOTO IO- JisI; CKOPOCTH
W3MEHEHHS] CKAJIIPHOTO TMOJs B 3aJaH- HOM HalpaBJICHUU;
MaKCHUMaJIbHasi CKOPOCTh U3MEHEHUS CKAJSIPHOTO TOJISL.

XapaKTepUCTHKA CKAJSIPHOTO TOJISL: TPAAUEHT CKASIPHOTO TIOJIS;
CUMBOJIMUECKU auddepeHuuanbibiii onepatop ['amunbTOHA;
HAaIlpaBJICHUE BEKTOpPA I'PAJUEHTa CKAISPHOIO IIOJIS; CBOWCTBA
oreparopa I'amunbpTOHA; omneparop ["'amunibTOHA
IIPUMEHUTEIIBHO K CYMME€ M [POU3BEACHUIO CKASPHBIX

byHKIUH.
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HaumeHoBaHue pa3aesioB M TeM IUCUUILIMHBI, HXKPaTKoe
cojiep:KaHue

Hcnoan3o
BaHHUe
HHTEPAKT
HBHBIX

¢dopm

BekTtopHble MOMS: MOHSITHE BEKTOPHOTO MOJI; BEK- TOPHBIC
JUHAM  (JTUHUM ~TOKA); TMOTOK BEKTOPHOIO TMOJs uepes
MOBEPXHOCTh; (PU3UYECKUII CMBICI TIOTOKAa BEK- TOpa uepes
3aMKHYTYIO0 TOBEpPXHOCTh; (opMyna OCTpOrpazckoro, CBs3b
MOBEPXHOCTHOTO M OOBEMHOTO WHTETPAJIOB; ITUPKYJISAIIHS
BEKTOpPHOro moJisg; TeopeMa (CTOKca CBSI3b HMHTErPAIOB MO
MTOBEPXHOCTHU

Y 3AMKHYTOMY KOHTYDY.

XapaKTepUCTUKH BEKTOPHBIX TOJIEH: MTUBEPTEHITUS BEKTOPHOTO
MOJISI, TIOHATHE POTOpa BEKTOPHOTO TMOJS U €ro (pU3MYeCKHid
CMBICIT; 000011IeHHbIE (HOPMYJIBI

Crokca u OcTporpajackoro; CKalasipHbIE, BEKTOPHBIE U JHAHbIC
orepallyu ¢ ornepaTopoM I'aMuIIbTOHA.

CrnienuanbHble BUBI MOJIEH: MOTEHIMATIbHBIE - 0€3BUXPEBBIE,
KOHCEPBAaTUBHbIE, [ICHTPAJIbHBIE, COJIEHOUIAJIbHBIE, JaIlIaCOBbI
0JISL; CBOMCTBA COJIEHOUIATIBHBIX MOJIEW, OCHOBAHHBIE HA
MOHSATUU BEKTOPHOU TpyOKH; mpuMepsbl JIamiacoBbIX Moei;
KpaeBble 3a/1a4M.

Pemienune
poOJIEMHBIX
3a1a4

KpuBonuneiinbie CUCTEMBI KOOpPJAWHAT: MOHSTHE
KPUBOJIMHEHHBIX CHCTEM KOOPAWHAT;, LMJIMHApPUYECKas U
chepruueckass CHCTEMbl KOOpJWHAT, Oa3uc, B3aWMHBIM Oa3uc,
CBSI3b 0A3MCOB; KOOPJMHATHBIC JIMHUM W TTOBEPXHOCTH.

dusnyeckre 3a1a4d B KPUBOJIMHEUHBIX CHUCTEMax KO-OpJWHAT:
METPUYECKUN TEH30p M €ro TMpEICTaBICHUE C MOMOIIbIO
IAAINKOB. MI3MEHEHrne METPpUUECKOr0 TEH30pa MpU MNEPEXOME K
HOBOM CUCTEME KOOpPAMHAT. TEH30pbl IMPOU3BOJIBHOIO PaHra u
MPOU3BOJILHOM KO- U KOHTpBapuaHTHOCTU. I[IpeoOpazoBaHue
TEH30pOB

P MEPEXOJIE OT CTAPHIX CUCTEM KOOPJAMHAT K HOBBIM CUCTEMaM
KOOpJAMWHAT.

10

Jubdepennmansubie ornepanuu B KPUBOJIMHEMHBIX
KOOpJIMHATAX: TPAgUEHT CKAJIAPHOTO TIOJsA, JarulacHaH:
muddepennupoBanue  0a3UCHBIX ~ BEKTOPOB, CHM-  BOJIBI
Kpucroddens mepBoro u BToporo poja; BEIYUCICHHE CHUMBOJIOB
Kpuctoddens mis unnusapudeckon

U cpeprUIEeCKOi CHUCTEM KOOPIMHAT.
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HaumeHoBaHue pa3aesioB M TeM IUCUUILIMHBI, HXKPaTKoe
cojiep:KaHue

Hcnoan3o
BaHHUe
HHTEPAKT
HBHBIX

¢dopm

11

Huddepenunansapie ornepanuu B KPUBOJMHENHBIX
KOOpAMHATAX: JIUBEPTeHIIMS U POTOP BEKTOPHOTO MO-JIs: IPUMEP
BBIUMCJICHUS] ~ MPOM3BOJHOM  OT  BEKTOp  (yHKIMHU B
WIMHAPUYECKUA  CHUCTeME  KOOpJAMHAT,  KOBAapHUAHTHOE
muddepeHIIMpOBaHHE W €ro0  CBOMCTBa;  KOBapHUaHTHAas
IPOU3BOJHAsT METPUUECKOTO TEH30pa

u TeH3opa Jlesu-Yesura.

12

TenzopHas anredpa: onepanuu CIOKEHUS TEH30POB; CKAJIIPHOE,
BEKTOPHOE U JUAJIHOE YMHOKEHHS U CBSI3aHHOE C ATUM IOHATHE
CBEPTKH TEH30pa; HOHATHUSA TPaHCIIOHUPOBAHUS,
CUMMETPUPOBAHUSA U aJIbTEPHUPOBAHUS TEH30POB; JEKAPTOBbI
TEH30pbl; TEH30pbl BTOPOTO pAaHra; OINEpaluu CIO0XKEHHUS,
YMHOXEHHS, TPAHCIIOHUPOBAHUS, CHUMMETPUPOBAHUS IS
TEH30POB

BTOPOTO PaHTa.

13

[TpunoxkeHus: TEH30pHOTO aHaIM3a: TEH30p AedopMaluu:
NOSIBJIECHUE HEKOTOPBIX TEH30POB B MEXaHUKE
nedopMUpPyEMOTO TBEPAOrO TeJla U B THAPOMEXAHHKE,

TEeH30p nedopMariuii, TeH30p CKOpocTel AedhopMalinii; TOHATHE
1aPOBOM M IEBUATOPHOW YaCTEW TEH30POB.

14

[IpunokeHus: TEH30PHOTO aHan3a: TEH30p HaIpshKeHH. Bun
TEH30Pa, AJUIUIICOU]T HAPSKECHU.

15

[IpuiiokeHus TEH30pPHOIO aHajau3a: TEH30p MHepuuu.Bua
TE€H30Pa, SJUTUIICOU]T NHEPLIUU.

16

[IpunoxkeHus: TEH30PHOTO aHAJIU3a: TEH30D
AIEKTPOMArHUTHOTO nonsi. Bua tensopa,
T€OMETPUYECKOE MPEICTABICHUS TEH30PA.

Pemrenue
POOJIEMHBIX
3a1a4

17

Yeroipextenzopnl. Oneparop [Janambepa: [lonsitue Bektopa u
TEH30pa B  YETBIPEXMEPHOM  MPOCTPAHCTBE;  CBOMCTBA
yeTbIpexTeH30poB. Oneparop [lanambepa.

Buabl u coxep:kanne caMOCTOATEILHOM Pa00ThI CTyAeHTa: (OPMBI KOHTPOJISA

KpaTKo€ CoACpPKaHue

®opma
HaunmeHnoBanue pa3jejioB M TeM THCUHMINIMHBIL, UX | KOHTPOJSA
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HaumMmeHoBaHue pa3aejgoB U TEM NUCHUIIJIUHBI, UX
KpaTKo€ CoACpKaHue

dopma
KOHTPOJIS

BekTopHas anreOpa: cKalspHbIE U BEKTOPHBIE BEIHU-
YUHBI; BEKTOP U €ro XapaKTePUCTHKH, CHUCTEMBbI
KoOpAMHAT, Oa3uc B JBYX HU  TPEXMEPHOM
MPOCTPAHCTBE, KOOPJUHATHI BEKTOPA; pa3lioKEeHUE
BEKTOpa 1O 0Oa3ucy; omnepauud CJIOXKEHUS U
YMHOXEHHUSI BEKTOPOB (CKaJIspHOE, BEKTOPHOE U
JMAaIHOE MIPOU3BENICHUS); YMHOKEHUE TPEX BEKTOPOB
u OoJiee; MOHATHE BEK-

TOPHOU (QDYHKIIMH.

DJIEMEHTBI muddepeHnmanbHon F€OMETPUHU:
3aBUCUMOCTh BEKTOpa OT CKaJsIpHOTO AapryMeHTa;
paauyc- BEKTOp TOYKM B HPOCTpPAHCTBE; Trogorpad
paaunyc-

BEeKTOpa; U PepeHnpoBaHNEe BEKTOPHBIX (PYHKIUN;
nuddepeHnran paanyc-BeKTopa.

KomnokBuym Nel

CKaJISIpHI)IG MoJ1: CKAJLIPHBIC MW BCKTOPHLIC IIOJIA;
JJMHUW YPOBHA M IIOBCPXHOCTHU YPOBHA CKAJIAPHOI'O
oJjrs1; CKOPOCTb H3MCHCHHA CKAJAPHOI'O IIOJA B
3aJaHHOM HalIpaBJICHWH, MaKCHUMaJbHasA CKOPOCTb
HN3MCHCHU CKAJIAAPHOI'O ITOJIA.

XapakTepucTuKa  CKaJIPHOTO  MOJISl:  TPaJUEHT
CKaJIAPHOTO T10JIs; CHMBOJIMYECKUN
mudepeHnnanbHbIin oneparop ['amunpTOHA;
HaIlpaBJeHUE BEKTOpa TPaJUEHTa CKAJISAPHOTO IOJIS;
cBoMcTBa  omeparopa  ['amMuibTOHa;  omeparop
['aMmmiIbTOHa  NPUMEHUTENBHO K  CyMME U
IPOU3BENICHUIO CKAJISIPHBIX (QYHKIUH.

BekTopHble MMOJsA: MOHSATUE BEKTOPHOTO IOJS; BEK-
TOPHBIE JIMHUU (JIMHUU TOKA); TOTOK BEKTOPHOTO IMOJIS
4yepe3 MOBEPXHOCTh; (PU3NIECKUN CMBICIT MOTOKA BEK-
TOpa uYepe3 3aMKHYTYI0 TIOBEPXHOCTh; (opmyna
OcTtporpajickoro, CBA3b MMOBEPXHOCTHOTO u
00bEMHOTO HWHTETPAJIOB; LUPKYJSALHUS BEKTOPHOTO
OIS,

TeopeMa CTOKca CBSI3b MHTETPAJIIOB IO MOBEPXHOCTH
Y 3aMKHYTOMY KOHTYDY.

XapakTepUCTUKA BEKTOPHBIX TIOJCH: TUBEPTEHIUS
BEKTOPHOTO TOJIS; TIOHATHE POTOpPa BEKTOPHOTO IOJIS
U ero (puznueckuid CMbICT;, 0000IEHHbIE (POPMYIIBI
Croxca n OCTporpaackoro; CKalspHbIe, BEKTOPHBIE U
TUAHBIC OTIEPAIIMH C OTIEPAaTOpOM [ aMHIIbTOHA.

Komnoksuym Ne2
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HaumMmeHoBaHue pa3aejgoB U TEM NUCHUIIJIUHBI, UX
KpaTKo€ CoACpKaHue

dopma
KOHTPOJIS

CrnenuanbHbIe BUJIBI TIOJICH: MOTEHI[UATIBHBIE - 0€3-
BUXPEBbIE, KOHCEPBATUBHBIC, [ICHTPAJIbHBIE,
COJICHOUTAJIBHBIE, JIAIIJIACOBBI II0JISI; CBOMCTBA
COJIEHOMJTAJIBHBIX TOJIEH, OCHOBAHHBIE HA MTOHATUU
BEKTOPHOU TPpYyOKH; MpuMepsl JIaraacoBbIX MoJiel;
KpaeBbI€ 3a7a4H.

KpuBoauHEHHBIE CHCTEMBI KOODJIWHAT: TIOHSTHE
KPUBOJIMHEHHBIX CHCTEM KOOPJUHAT;
AJTUHIpUYIECKas u chepuueckas CHCTEMBI
KOOpAMHAT; 0a3uc, B3aUMHBIN 0a3uc, CBsI3b 0a3UCOB;
KOOPJIMHATHBIC JIMHWW M TOBEPXHOCTH.

NuauBuayanpHAas
KOHTPOJIbHAS
pabora
Nel

dusnueckne 3aJadyd B KPUBOJIMHEMHBIX CHCTEMAaxX
KOOpJIMHAT: METPUYECKUH  TEH30p U ero
IIPEICTABICHHE C IIOMOIIBK JHATUKOB. l3MeHeHue
METPUYECKOTO TEH30pa MpH IEpexone K HOBOU
cucTteMe KoopAauHaT. TeH30pbl MPOM3BOJBHOIO PaHTa
Y IIPOU3BOJIBHOW KO- U KOHTPBAapUAHTHOCTH.
[IpeoOpazoBanue TEH30pPOB

IpU TMEPEXole OT CTapblX CUCTEM KOOPIMHAT K
HOBBIM CHCTEMaM KOOpJMHAT.

10

Huddepenupanbupie omnepanuu B KPUBOJIUHEHHBIX
KOOpJIMHATAX: IpajiueHT CKaJISIpHOTO oJI,
JanyacuaH: muddepeHupoBanme 0a3MCHBIX
BEKTOpOB; cuMmBoibl Kpucropdens mneporo wu
BTOPOIr0 POJia; BblUMCIeHHEe cuMBOJIOB Kpuctoddens
Ui IWIMHAPUYECKOM U chepuueckoi  cucrem
KOOpJIMHAT.

11

Hubdepennpansupie omepanu B KPUBOJIMHEHHBIX
KOOpAMHATAX: AMBEPreHIUs M POTOP BEKTOPHOTO
HOJISi: MIPUMEP BBIYUCICHUS] MPOU3BOAHON OT BEKTOP
GYHKIIMM B UWIMHIPWUYECKUNA CHUCTEME KOOPIMHAT;
KoBapuaHTHOe AU epeHInpoBaHUE U €r0 CBOMCTBA;
KOBapHaHTHAsl MPON3BOAHASI METPUUECKOTO TEH30Pa
v TeH3opa Jlesu -Uesura.

KosumokBuym Ne3

12

XapakTepucTuku (U3NYECKUX TMOJeH B

KPUBOJIMHENMHBIX KOOPAWHATAX.
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HaumMmeHoBaHue pa3aejgoB U TEM NUCHUIIJIUHBI, UX
KpaTKo€ CoACpKaHue

dopma
KOHTPOJIS

13

TenzopHasi anreOpa: omnepamu CIOXXEHUS TEH30POB;
CKaJsIpHOE, BEKTOPHOE U [HMAJHOE YMHOXXEHHUS H
CBSI3aHHOE C 3TUM TMOHSTHE CBEPTKU TEH30pa; MOHITHS
TPAHCTIOHUPOBAHUS, CUMMETPUPOBAHUS U
AIbTEPHUPOBAHUS TEH30pPOB; JEKapTOBHI TEH3O0PHI,
TEH30pbl BTOPOTO paHra; ONepaluu  CIIO0KCHUS,
YMHOXEHHS, TPAHCIIOHUPOBAHUS, CHUMMETPHUPOBAHUS
JUIsL TEH30POB BTOPOT'O PaHIa.

NuauBunyanbHas
KOHTPOJIbHAS
paboTta
No2

14

Tumsl TEH30pOB: OCHOBHBIE THITHI (PH3UIECKHIX
TEH30POB.

15

[Tpunoxenus TEH30PHOT0 aHaJIM3a: TEH30p
neopManuu: MOSABJICHUE HEKOTOPHIX TEH30POB B
MEXaHUKe JaePOopMHUPYEMOro TBEPAOrO Tela U B
TUIPOMEXaHUKe, TEH30p  Jedopmanuii, TEH30p
CKopocTelt  jaedopmariiii; IOHATHE IIAPOBOH M
JICBUATOPHOW YAaCTEU TEH30POB.

16

[IpunokeHuss TEH30PHOIO aHAJIN3a: TEH30D
HaIpspKeHUN. Bu TeH30pa, a/uMncon s HanpsHpKEeHUH.

17

ITpunokeHus: TEH30pPHOIO aHAJIM3a: TEH30P MHEPLUU.
Bun teH3opa, 3JUIMIICOUT MHEPLUH.

18

[IpunokeHusi TEH30PHOIO AaHAIWU3a: TEH30p JJIEKTPO-
MarHuTHOTO ToJisl. Buja TeH30pa, TeOMETpHUYECKOE
MPEICTaBJIEHUS TEH30pA.

19

UYetsipexten3opel. Omnepatop JlamambGepa: moHsTHE
BEKTOpPA M TEH30pa B YETBIPEXMEPHOM IMPOCTPAHCTBE;
CBOMCTBa yeThIpexTeH30poB. Onepartop Jlamambepa.

Komnoksuym Ne4

20

OcHoBHbIe au(depeHITHATBHBIC ONEePATOPHI
MaTeMaTU4eCKON (DU3UKH.

METOINYECKHUE PEKOMEHJIAIINA K CPC

OcHoBHBIMM ~ QopMaMu  OOy4YEeHHS  CTYIEHTOB

MMPAKTHYCCKUEC 3aHATHA U CaMOCTOATCIIbHAA pa60Ta.

SABJIAIOTCSA JICKIINU,
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IIpaBuiia ¥ npueMbl KOHCIIEKTUPOBAHMSA JIEKLUI

o 3amuchiBaTh UH(POPMAIMIO HEOOXOIUMO B COOTBETCTBUU C ITyHKTaMU IIaHA
JIEKIIMU, pa30uBas BeCh TEKCT Ha Jiormdeckue Oyoku. CTOUT HCIOIb30BaTh
HyMepallyo, 4ToO0bl Y€TKO MOHUMATh MOCJIeI0BAaTeIbHOCTh M3NlokeHus. He Oyaer
JIMIIHUM TIPETyCMAaTPUBATh B KOHCIIEKTE KPACHYIO CTPOKY;

o CokparmaiiTe KIrOUYEBbIC TEPMHUHBI JIO 3aryIaBHON OYKBBI, MPEIBAPUTEIHHO
BBIJICJIMB UX €IIE Ha ATale HamucaHus 3arojioBka. K npumepy, ¢paza «0OCHOBHBIE
MOJIOKEHHSI BEKTOPHOTO aHalii3a» MOXET OBbITh 3alucaHa KaK «OCHOBHBIC
noyiockeHnss BA». Ecim kakme-to 0003HAUeHUS COBHIAJAIOT, HMEET CMBICH
MOMETUTh X KPY>KKOM WIIH JIFOOBIM IPYTHM OMO3HABATEILHBIM 3HAKOM;

o CrepXHEBbIE MOHATHS, KOTOPHIC MCIOJB3YIOTCS MPU U3YUYEHHUHM KaKON-TO
JUCHUILUIMHBI ~ JIOCTaTOYHO  4YacTO, MOXKHO  3aMEHATh  CIEIHaJIbHBIMH
COKpAaIEHUSIMH, KOTOpbIEe OyJyT aKTyaJIbHBI B MpeJeiaX KOHKPETHOTO KOHCIIEKTA.
Ecau nymaerte, uro 3abynere o0o3HaueHUs, TO HE CTOUT JICHUTHCS 3amucaTh UX B
KOHIIE TETPAJIH;

o CokpalnieHue IMHHBIX PACHPOCTPAHEHHBIX CJIOB TIO3BOJISIET YCKOPUTH
Mpolecc KOHCIEeKTHpoBaHUA. K mpuMepy, CIOBO «B3aUMOJCHCTBUE» MOXKHO
3aMEHUTBCOKPAIICHHBIM «B/JI-Ue» U T.II.

« bBpIcTpoe KOHCHeKTHpPOBaHMEe HE OOXOJIUTCSA O€3 HMCIIONB30BAHMS BaIllMX
COOCTBEHHBIX 3HAYKOB BaXXHOCTH. I[IpuaymaliTe WX caMd WM BO3BMHUTC Ha
BOOPYKCHHUE CIICAYIOIIHE:

o «!» — BaXkHO;

o «?» — MOJI BOIIPOCOM;

o «¥Y» — CMOTpEeTh YUeOHUK;
o «ZB» — nanpumep;

o «R» — mepenpoBepuTs.

OO06o03Ha4YCHUSI OCHOBHBIX TOHSTHH HWMEET CMBICI 3aIllMCHIBATH OTICIHHBIM
ab3areM, TpU ATOM BBIJIETISIE €ro JIIoObIM criocoboM. [loguepkuBaHue IIBETHHIM
MapKepoM o0Jierdyaer Npolecc 3arlOMUHaHUS;

o CKOpOCTHOE KOHCIEKTHpPOBaHWE TPEOyeT MCIOJIb30BAHUS MATEeMaTHYECKUX
o0o3HaueHnid. OYEBUAHO, YTO MHCATh «1» BMECTO «ILTIOC» M «D)» BMECTO
«CyMMay B pa3bl MPOAYKTHUBHEE;

« He crour mnpenebperath OOMENPUHATHIMU a0OpeBHATypamMu. 3aMEHSITh
TEPMUH THUIMA «CUCTeMa yrpaBieHusi Oasamu naHHbix» Ha «CYB/» saBnsercs
00s13aTECILHBIM;

o llepuommzanmu u K1accuPUKAIMK JIy4YIlle 3aMHUCHIBATh B BHUJE TUArpaMM U
CXEM.

OTH HaABBIKM TOMOTYT CJIelaTh Ballld 3amucu 0oyiee TOHSATHBIMH, a BpeMsl Ha
bukcaruio nHOOPMAITUU COKPATUTH B Pa3bl.

DTH yMEHUS MOTYT MCIIOIh30BATHCA HE TOIBKO B By3€, HO W TPH TOCEHICHUHU
KypCOB  JIOTIOJIHUTEIBHOIO  MPO(PECCHOHANBHOTO  00pa3oBaHUs, CEMHUHApOB,
TPEHMHIOB M  pa3HOro poja KOoH(epeHuud. 3Hasg, Kak [PaBUIbHO
KOHCIIEKTUPOBATh, Bbl CMOKETE JIETKO OCBOUTH OO0JBIION 00beM HHGOpMaIu,
CENaB €€ CKATOM, IPOCTON U IMOHATHOM.
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Bbl MoxeTe HaxoauTh Bce 0oJjiee NPOAYKTHUBHBIE METOAbl (PUKCHUPOBAHUSA
uHpOpMallMK caMHU. 3allOMHHUTE, KOHCHEKT SBJISIET COOOH CXaTyl 3aluch
IIMCBMEHHOI'O WJIM YCTHOT'O TEKCTa, KOTOPAasl CO3[AETCS C LIEJBIO MOCIEAYIOLErO
JIMYHOT'O MCIOJIb30BaHusA. 10 3TOM mprHyYMHE OJMHAKOBBIX KOHCIIEKTOB y Pa3HBIX
JroAei ObITh HEe MOXeT. He CTOUT MOJHOCTRIO MEpeHUMATh YbH-TO METObI, HAJl0
CO3J1aBaTh CBOM YHUKAJIbHBIMN.

Meroanuyeckue peKOMEHIALMH 110 MOAT0TOBKeE K NPAKTHYECKUM 3aHATUSM
[TpakTHyeckoe 3aHATHE KaK BUJ Y4eOHOTO 3aHSATHS J1OJKHA IMPOBOJUTHCS B
CHELMATIBHO O00OPYAOBAHHBIX YUEOHBIX ayAUTOPUSX. [IpONOIKUTENBHOCTh - HE
MEHEe JIByX aKkaJeMUdyeckux yacoB. HeoOXoauMBIMU CTPYKTYPHBIMH 3JIEMEHTaMU
IIPAaKTUYECKOIO 3aHATHSI, ITOMHUMO CaMOCTOSITEJIBHON JESITEIBHOCTU CTYJEHTOB,
SBJIIETCSL OpraHu3alusl 0OCYXAEHHUS UTOTOB BBIMOJIHEHUS MPAKTUUECKUX 3aJaHUM.
Pemennto 3a1a4 npeamecTByeT NpoBepKa 3HAHUM CTYJAEHTOB - HX TEOPETHYECKON
TOTOBHOCTM K BBINIOJIHEHHIO 3aJaHus. K NpakTUYecKoOMy 3aHATHIO CTYACHT
JOJDKEH BBIYYUTh COOTBETCTBYIOIIMI TEOPETUUYECKUU MaTepuali, HW3YYUTh
OCHOBHBIE TIOHSTHS, AITOPUTMBI U METO/IbI, PACCMATPUBAEMBbIE HA 3aHSATUH.

OcHoBaHWEM 11 CHWKCHUS OIICHKH SIBJISIOTCS: JIOMYIICHBI OIMMOKH |
HEJIOUEThl TIPW PEIICHWH 337ad; TEOPECTHYECKHe OIMUOKH, HEOPEeKHOCTh B
0o(OpMIICHUH PEIICHUS 3a]1auu.

MeToanyeckue peKoMeHAaluH 110 OPraHU3alMU CAMOCTOATEIbHOM

padoThbI

VYyeOHbll IpoLiecCc B BHICHIEM YYEOHOM 3aBEACHUM B 3HAUUTENIHHON CTENEHU
CTPOUTCS HA CAMOCTOSITENIbHON paboTe CTY/IEHTOB, 0€3 KOTOPOH TPYIHO B MOJHOU
Mepe OBJIAJETh CI0KHBIM IPOrPAMMHBIM MATEPUAIIOM U HAYYUTHCS B JaJIbHEUILIEM
COBEpIICHCTBOBATh NPUOOpETEHHbIE 3HaHUs U yMeHusa. CaMmocTosATenbHas padoTa
ABJSIETC ~ BHEAyAUTOPHOM M MpPEJHAa3HAayeHa Uil CaMOCTOSTEIBHOTO
O3HAKOMJICHUSI  CTyJEHTa C  OIpPEACICHHbIMU  pasfeinaMd  Kypca IO
PEKOMEHOBAaHHBIM MPENOAaBaTEIeM MaTepuagaM U IOATOTOBKU K BBIITOJIHEHUIO
WHIUBUIYAIbHBIX 3aaHuil 1o Kypcy. Llempto camoctoaTensHOl paboThI
CTYJICHTOB SIBIISIETCSL:

- HAy4YUThb CTYJEHTAa OCMBICIICHHO U CaMOCTOSITEJIbHO padOTaTh CHayaua C
y4eOHbIM MaTepHalioM, 3aTeéM C Hay4yHOU HH(OpMalMei, 3aJ0XKUTh OCHOBBI
CaMOOpraHu3allMd M CaMOBOCIIUTAaHUSA C TEM, YTOObl NPHUBUTH YMEHHE B
JanbHENIIeM HEMPEPHIBHO MOBHIIIATH CBOIO KBAJIM(PUKAIIUIO.

- 3aKpeJieHue, pacllMpeHrue W yriyOJieHue 3HaHUM, YMEHHH U HaBBIKOB,
MOJYYEHHBIX CTYAEHTaMH Ha AayJWTOPHBIX 3aHATUAX I[OJ PYKOBOJICTBOM
MIPEI0IaBaTEeIIeH;

- U3y4Y€HUE CTYACHTAaMU JONOJIHUTENIBHBIX MATEPUAIOB II0 H3Y4YaeMbIM
JUCHMUIUIMHAM M yMEHHE BBIOMpAaTh HEOOXOOUMBIM MaTepuan U3 Pa3IUYHBIX
VMCTOYHUKOB; BOCIIUTAHUE y CTYJIEHTOB CaMOCTOSITEJIBHOCTH, OPraHU30BaHHOCTH,
CAMOJUCIUIUIMHBI,  TBOPYECKOM  aKTUBHOCTH,  MHOTPEOHOCTH  Pa3BUTHS
MO3HABATEJIbHBIX CIOCOOHOCTEN U YyIOPCTBA B JOCTUYKEHUH ITOCTABICHHBIX EJIEH.

HpC,HHaFaCMBIﬁ nmoaxoa K OCBOCHHIO MaTrcpHajla YCHIHMBACT MOTHBAIUIO K
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ayJIMTOPHOM M BHEAYAUTOPHON aKTUBHOCTH, YTO OOECHEYMBAET HEOOXOIUMBIi
YpPOBEHb 3HAaHUW 1O M3yYaeMbIM JUCHUIUIMHAM U TO3BOJIIET IOBBICUTH
TOTOBHOCTH CTYJICHTOB K CJJaye 9K3aMEHOB.

[Ipuctynas K U3y4yeHHIO HOBOW y4eOHOW MUCUMUIUIMHBI, CTYJIEHTHI JOJKHbBI
O3HAKOMHUTBCS C Y4e€OHOM MporpaMMoi, y4eOHOM, HAaydyHOH M METOAMYECKOU
JUTEpaTypoi, HMeromieiics B  OHOIMOTEKe, TONYy4YuTh B  OuUOIHMOTEKE
PEKOMEHOBaHHbIE YUYEOHUKU U y4eOHO-METOJIMUECKUE MOCOOUs, 3aBECTU HOBYIO
TeTpajb JUIsl KOHCIIEKTUPOBAHUS JICKIIMK U pabOTHI ¢ IEPBOMCTOYHUKAMU. B xoJe
JICKIITMOHHBIX 3aHSTUNA BECTH KOHCIEKTHUpOBaHUE yueOHOro Marepuana. Oopamarh
BHMMaHUE Ha KaTeropuu, GopMyITUPOBKH, PACKPHIBAIOLINE COJEPKaHUE TE€X WIIH
WHBIX SIBJICHUI W MPOIIECCOB, HAYYHBIE BBIBOJABI U MPAKTUUYECKUE PEKOMEHIAIUY.
KenaTenbHO OCTaBUTH B pabOYMX KOHCIEKTaX MOJIsA, HA KOTOPHIX JEIaTh MOMETKU
U3 PEKOMEHJIOBAHHOW JIUTEPATyphl, IOMOJHSIOIINE MaTepuanl MPOCIyIIaHHON
JeKIMHU, a Takke MOMYEPKUBAIONIME OCOOYI0 Ba)XXHOCTh TEX WM HHBIX
TEOPETUYECKUX MOJOKEHUN. 3a/1aBaTh MPENOJABATENI0 YTOYHSIONIUE BOIPOCHI C
LEJIBI0 YSICHEHUS! TEOPETUYECKUX TTOJIOKEHHM, pa3pelIeHUs CIIOPHBIX CUTyaluil. B
X0JI€ TIOATOTOBKU K MPAKTHUYECKUM 3aHATHSIM H3YyYUTh OCHOBHYIO JIUTEpaTypy,
O3HAKOMUTBHCSI C JIOMOJIHUTEIBHON JUTEpaTypol, HOBBIMU MyOJMKAIIUSIMU B
nepuoAndeckux u3nanusax. Ilpu 3ToM yudecTh peKOMEeHAAlMu TMpenojaBareiis U
TpeboBaHuUs yueOHOM MporpaMmel. JlopabaThiBaTh CBOM KOHCIIEKT JIEKIIUH, JIeIasl B
HEM  COOTBETCTBYIOLIME  3allUCU U3  JMUTEPaTypbl, PEKOMEHIOBAaHHOU
IpernoiaBaresieM U NpeaycCMOTpeHHON yueOHoM mporpammoii. ['0ToBsACh K AOKIaTy
uiu pedepaTuBHOMY COOOIIEHHUIO, OOpaliaThesl 3a METOAMYECKON MOMOIIBI0 K
npenogaBareto. COCTaBUTh IJIAH- KOHCIIEKT CBOETO BBICTYIUIEHUA. [IpuHHUMAaTh
aKTUBHOE Y4acTHE€ B OOCYXJICHHH Y4EOHBIX BOIPOCOB: BHICTYIATh C JOKJIAJaMH,
pedbeparamu, o030paMM  HAy4HBIX  CTaT€d,  OTHEIABHBIX  MyOJUKAIUi
MEPUOANYECKON MeYaTH, KaCaloIINXCsl COAepKaHus TEMBI 3aHATH. B xo1e cBoero
BBICTYIUICHUS HMCIOJb30BaTh TEXHUYECKHE CPENCTBA 00y4YeHUs, JOCKy U men. C
1eabplo 0oJjiee TIIyOOKOTO YCBOCHHSI M3y4aeMOro MmaTepuaiia 3a/iaBaTh BOMPOCHI
npenojasarento. [locne mnoaBeneHUs HMTOrOB 3aHATHS YCTPAHUTh HEIOCTATKH,
OTMEUYEHHbIE TIpernojaBareneM. [Ipu MoAroToBKe K ’K3aMeHy (B KOHIE CEMECTpa)
MOBTOPSATh TPOWACHHBIM MaTepuall B CTPOrOM COOTBETCTBUM C Y4eOHOU
IpOrpaMMOM, TPUMEPHBIM IEPEUYHEM Y4YeOHBIX BOIPOCOB, BBIHOCAIIUXCA Ha
DK3aMEH U COAEPKAIIUXC B JAHHOM mporpamMme. MCcronb30BaTh KOHCHEKT JICKIIUH
U JINTEpaTypy, PEKOMEH0BaHHYIO MpenogaBareiaeM. OOpaTuTh 0c000€ BHUMaHHUE
Ha TEMbl Y4YEOHBIX 3aHSTHUM, MPOMYIIEHHBIX CTYJIEHTOM I10 Pa3HbIM MPUYUHAM.
[Tpu HEOOXOIMMOCTH OOPATUTHCSA 32 KOHCYJIbTAIMEH U METOAMYECKOM MOMOIIIBIO K
MpEenoAaBaTeto.

MeTtoauyeckue peKOMeHIAINH JIs1 CTYJAEHTOB MO0 OTeJbHbIM (popmMam
CaMOCTOSAITeIbHOMH PadoThI

Cucrema BY30BCKOTO OOy4Y€HHS IMOAPA3yMEBAET 3HAYUTENIHHO OOJBIIYIO

CaMOCTOSITENIFHOCTh ~ CTYJ€HTOB B IUIAaHWPOBAHUM W OpraHU3allud  CBOEH

JeSITENIbHOCTH. BueparniHeMy HIKOJBHUKY CIeNaTh 3TO ObIBa€T BECbMa HEMPOCTO:

€CJIM BIIKOJIE €KETHEBHBI KOHTPOJIb CO CTOPOHBI YUUTEINS 3aCTaBIISUI MTOCTOSTHHO

31



U CUCTEMAaTUYECKU T'OTOBUTHCA K 3aHATHSIM, TO B By3€ BOIIPOC 00 ypOBHE 3HAHMIA
BIJIOTHYIO BCTAa€T MEpe] CTYIEHTOM TOJBKO B IIEpUOJ ceccud. Takas curyanus
o0opaumBaeTcs Uil HEKOTOPBIX COOJIa3HOM BECH CEMECTP MOCBATUTH CBOOOJIHOMY
BPEMSANPENIPOBOKACHUIO («KOorna OyJIeT HYKHO — BbIydy!»), a Koraa HpUXOIUT
1opa 3K3aMEHOB, MaTepHalia, MOJICKAIIEr0 YCBOCHUIO, OKa3bIBAETCS TaK MHOIO,
YTO HUKaKas MaMsITh HE CIIOCOOHA C HUM CIIPaBUTHCS B OCTABILIUICS MPOMEKYTOK
BPEMEHHU.
Pabora ¢ kHuroi

ITpu pabore ¢ KHMrol HEOOXOAMMO NONOOpaTh JUTEPATYpy, HAYUUTHCS
IPAaBWIBHO €€ YWTaTh, BECTH 3amucH. [[is mogdopa nureparypbl B OMOIMOTEKE
UCIOJIB3YIOTCS ajipaBUTHBIN U CUCTEMATUYECKUI KaTaJord. Ba)kHO OMHUTB, YTO
paloHaJIbHblE HAaBBIKM pabOThl C KHHUIOM - 3TO Bcerga OoJibliasi 3KOHOMUS
BPEMEHU U CUII.

[IpaBunbpHBII  1OAOOP  Yy4YEOHUKOB  PEKOMEHAYETCA  MPENoJaBaTesieM,
YUTAIOIIUM JIEKUMOHHBIM Kypc. HeoOxomumasi nurepaTypa MOXKET OBITh TaKXKe
yKa3aHa B METOAUYECKUX pa3pabOTKax MO JAaHHOMY Kypcy. M3ydas maTtepuai mo
y4eOHUKY, CJleAyeT TMEepeXOJuTh K CIEAYIOIIEeMy BOMNPOCY TOJIBKO TIOCIE
MPaBUJIBHOTO YSCHEHHUs MPEAbIAYIIEro, ONUChiBas Ha Oymare BCE BBIKIAIKU H
BBIUMCJICHUS (B TOM 4YHCIIE T€, KOTOPbIE B yYEOHHMKE OIYIIEHbl WM Ha JIEKIUH
JaHbl NI CaMOCTOSITENbHOIO BbIBOAA). llpu u3yueHuUM mr000M IHCHUIUIMHBIL
OO0JIBILYIO ¥ BAXKHYIO POJIBUTPAET CAaMOCTOSATEIbHASI HHAUBUIYyalIbHas paboTa.

Ocoboe BHMMaHHE CleAyeT OOpaTUTh Ha OIpPEJCICHUE OCHOBHBIX MOHSATHI
Kypca. CTyIeHT NOJKEH MOAPOOHO pa3dHpaTh MPUMEPHI, KOTOPBIE MOSCHSIOT
TaKUe OMpEENEHUsl, U YMETh CTPOUTh AHAJIIOTMYHBIE MPUMEPHI CAMOCTOSITENIBHO.
HyXHO 100MBaTbCS TOYHOrO MPEACTABICHHS O TOM, 4TO H3y4aeuib. I[lone3Ho
COCTaBJISITH OMOPHBIE KOHCHEKTHL. llpu u3ydeHMM marepuana 1Mo Y4eOHUKY
MOJIE3HO B TE€TpaJu (Ha CIELHMATIBHO OTBEACHHBIX MOJIAX) JOMOJHITH KOHCIEKT
aexkumii. TaM »ke cienyeT OTMe4aThb BOIPOCHI, BBIJIEJIECHHBIE CTYIECHTOM JUJIS
KOHCYJIBTALIMUC MPENoAaBaTeIeM.

BBIBO/IBI, IOJIyYEHHBIE B PE3YJIbTAaTE U3YUYEHHUSI, PEKOMEHIYETCS B KOHCIIEKTE
BBIJIEJISATh, YTOOBI OHM MPU MEPEUNTHIBAHUU 3aIMCEH JIydlie 3aoMUHaINCh. OMbIT
MIOKAa3bIBAET, YTO MHOTHMM CTYyJEHTAM IIOMOraeT COCTABJIICHHE JMCTa OIOPHBIX
CUTHAJIOB, COJAEpXAalllero BakHEWIIMe | Hauboyee 4YacTo ymnoTpedisiembie
dopMynbl U TOHATUA. Takoi JUCT MOMOTaeT 3alOMHUTH (POPMYJIbl, OCHOBHBIE
MOJIOKEHUS JIEKLIWHU, a4 TaKKE€ MOXET CIYKUThb IMOCTOSIHHBIM CIIPABOYHUKOM IS
CTYJIEHTA.

OcHOBHBIC BUJbI CHCTEMATH3UPOBAHHOM 32N CH POYUTAHHOIO:

1. AnHOTHpOBaHME — MpPEAEIbHO KPAaTKOE CBSI3HOE OMHCAaHUE MPOCMOTPEHHOU
WIM IPOYUTAHHOW KHUTH (CTaThH), €€ COAEPKaHMsI, HCTOYHUKOB, Xapakrepa
Y Ha3HA4YCHUs;

2. IlnmanupoBaHue — KpaTKasi JJOrMYecKas OpraHu3alus TeKCTa, paCKpbIBAOIIAs
COJIepKaHUE U CTPYKTYpPY U3y4aeMOro MaTeprala;

3. TesupoBaHue — JIaKOHUYHOE BOCIPOHU3BEICHHE OCHOBHBIX YTBEPKACHUN
aBTOpa 0€e3 npuBieueHUs GaKTUYECKOr0 MaTepHaIa;
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4. IlutupoBaHUE — JIOCIIOBHOE BBIIIMCBIBAHUE M3 TEKCTa BBIIEPIKEK,
U3BJICYCHNU, HaubOoJee CYIIECTBEHHO OTpPAXKAaloIIMX Ty WU HUHYIO MBICIb
aBTOpA;

5. KoHcnekTupoBaHue — KpaTKoe U IOCJEAOBATEIbHOE  H3JI0KEHUE
coJiepKaHus IPOYUTAHHOTO.

KoOHCIEKT — CHOXKHBIN CrOCO0 M3ITOKEHHS COACPKAHUS KHUTU WM CTaThU B
JIOTMYECKOW TOCIe0BaTeNbHOCTH. KOHCIIEKT akKyMyIupyeT B ce0e MpenblIylue
BUJIbl 3aIlMCH, IO3BOJSET BCECTOPOHHE OXBAaTUTh COJIEPKAHUE KHUIH, CTaThH.
[ToaTOMy yMeHHME COCTaBIATH IUJIaH, TE€3UCHI, JENATh BBIMHCKUA U JIPYTU€ 3alHUCH
OIIpENEIAET U TEXHOJIOTMIO COCTABICHHS KOHCIIEKTA.

MeTtoanyecKkue peKOMEHIA UM 110 COCTABJICHUIO KOHCIIEKTA:

1. BHuMarenpHO NpOYMTAWTE TEKCT. YTOYHHTE B  CIPABOYHOU
JUTEpAType HEMOHATHBIE cioBa. Ilpu 3amucu He 3a0yJbTe BHIHECTU CIPABOYHBIE
JTAHHBIE HA IOJIS1 KOHCIEKTA,

2. Beigenure riiaBHOE, COCTaBbTE I1JIAH;

3. Kpatko cdopmMynupyiTe OCHOBHBIE IMOJOXKEHHUS TEKCTa, OTMETHTE
apryMEHTaluIo aBTopa;

4, 3aKOHCIIEKTUPYITE MaTepHal, YEeTKO Cleaysd HyHKTaMm IuiaHa. [lpum
KOHCHEKTUPOBAHUM CTAPANTECH BBIPA3UTHh MBICIb CBOMMHU CIIOBaMHU. 3alKCH
CJIEYET BECTU YETKO, SICHO.

5. I'pamoTHO  3ammuceiBaiTe  murtarel.  Llutupys, — y4uuTeiBanTe
JTAKOHUYHOCTh, 3HAUMMOCTb MBICJIH.

B Tekcre KOHCIIEKTa JKEJIATEIbHO IIPUBOAUTH HE TOJIBKO TE3UCHBIC
MOJIOKEHUS, HO U UX JIoKazaTenbcTBa. [Ipu odopMileHnHn KOHCIIEKTa HEOOXO0IUMO
CTPEMUTBHCS K €MKOCTH KaXJOro MNpPeMIOKEeHUs. MBICIM aBTOpa KHHUIH CJIEIYET
u3jaraTh KpaTKo, 3a00TACh O CTHJIE U BBIPA3UTEIBLHOCTH HAMHCAHHOTO. YHCIO
JOTIOTHUTEIBHBIX ~ DJIEMEHTOB  KOHCIEKTa  JOHKHO  OBITh  JIOTHYECKHU
O00OOCHOBaHHBIM,  3allUCH  JIOJDKHBI  PACOpeNesThCsi B ONPEeTICHHOU
MIOCJIEA0BATEIBHOCTH, OTBEYAIOLIECH JOTUYECKOW CTPYKType mpousBeneHus. [lus
YTOUYHEHUS U JOTIOJIHEHUSI HEOOXO0IUMO OCTaBJISTh MOJIS.

OBnajgeHre  HaBbIKAMM  KOHCIEKTHUPOBaHUS  TpeOyeT OT  CTyJeHTa
1eJIeyCTPEMIICHHOCTH, TOBCEAHEBHON CAaMOCTOSITEILHOU paOOTHI.

TpeOoBanus k padoTe B BHje MPOEKTA

[Ipu pa3paboTke mpoekTa HEOOXOJUMO YUWUTHIBATH, YTO B €r0 OCHOBY
JIOJDKHO OBITH IOJI0KEHO PEIICHUE TOW WM WHOM NMPAKTHYECKH WIIH TEOPETUICCKU
3HaUMMOM TMpoOeMbl. [IpoekT MokeT OBITh HCCIEAOBATCIIbCKUM, TBOPUYECKHUM,
HH(OOPMAITMOHHBIM, IIPaKTUKO-HAIIPaBICHHBIM. Pemenue pOOIEMBI
MpearnosaraeT THaTeIbHBIA MTPEABAPUTEIIHHBIN aHAIH3.

[IpoekT nomkeH ObITh peaqTucTUYHbIM. Ero 1enb 1omkHa ObITh TOCTHXXKHUMA,
YTO MOAPAa3yMEBAE€T COIMOCTABJIEHUE YCIOBUW pealu3aludyd IpOoeKTa C
HE0OXO0AMMBbIMU (DUHAHCOBBIMU M 4esoBedueckuMu pecypcamu. [IpoekT Bcernaa
OTpaHMYEH BO BPEMEHHM © MpocTpaHcTBe. [IpoekT mpomkeH mnpeniarath

cnenupuyuecKoe pelieHne mpooieM B CHEru(UIECKOM KOHTEKCTE, M IO3TOMY,
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JOJIZKCH OBITH WHHOBAITMOHHBIM. HpOCKT JOJDKCH IIOABEPraTrbCsa OLCHKE, TO €CTh
JOJIXKCH OBITH OIICpallMOHAJIbHBIM.

Onucanue NpPoeKTa 10/’KHO BKJIIOYATh:
1. AKTYyaJnbHOCTh TEMBI JAaHHOTO NpOoeKTa (HEOOXOIMMO YKa3aTh TaKxKe
WHCTUTYLIMOHAJIbHBIE IPUOPHUTETHI U JINYHYIO 3aHHTEPECOBAHHOCTD ).
[Tpo6ema, Ha pelnieHrue KOTOPOi HApaBJIeH MPOEKT.
Lenu m 3amaun nmpoekra.
Crparerus Ui METOJ0JIOT Ul
Y4aCTHHUKHU IPOEKTA.
Cpoxu peann3anuu NpoeKTa.
[InanupyeMsble pe3yIbTaThl IO 3TalaM U METOJIbI UX OLICHKHU.
[Inan nesTenbHOCTH (OH JOJDKEH OTpaXkaTh JTalbl MPOBENEHUS MPOEKTa,
BUJIbI  JEATEIBbHOCTH  YYaCTHUKOB, CPOKHM, OTBETCTBEHHBIX, a  TaKXKe
MOHUTOPUHIOBYIO OLIEHKY IPOEKTa M HEOOXOJHMMBIE PECYpChl: MaTepHUalIbHBIE,
YEeJI0BEUYECKHE U TIP. ).

0N OThWN

9.  Bo3MoxHBIC HETATHBHBIC MTOCIICACTBYS, PUCKH PEaTU3alUN MTPOCKTA U MEPHI
M0 UX YCTPAHEHUIO.

10. bromxker u cMeTa mpoekTa (He 00s3aTENIBHO).

11. BO03MOXXHOCTb NPOJOJIKEHUS TPOEKTA U PACIIPOCTPAHEHUS PE3YIHTATOB
(YCTOMYHMBOCTH MPOEKTA).

CamocrosiTeibHasg padoTra CTYACHTOB B YCJAOBHUAX 0a/lJIbHO-PEITHHIOBOM
CHCTEeMbI 00y4eHUs!

PeliTunroBas  cuctema  0Oy4yeHMsT  MpeANoiaraeT  MHOTO0aJIbHOE
OLICHUBaHUE CTYAEHTOB, HO 3TO HE MPOCTON Mepexo OT MATUOANIBHON HIKaIbI, a
BO3MOXKHOCTh OOBEKTHMBHO OTpa3uTh B Oamiax paclIMpeHue JAuarna3zoHa
OLICHMBAHUS  WHIAUBUIYAJIbHBIX  CIIOCOOHOCTEHM  CTYJIEHTOB, MX  YCHJIH,
MOTPAYEHHBIX Ha BBINOJIHEHUE TOTO WM MHOTO BHJA CAMOCTOSITEIBHOM pPadOTHI.
CymiectByer OOJBIION TpoOCTOp s co3gaHust Onoka audgepeHIMpoBaHHbBIX
WHJVBUAYAIBHBIX 33JaHNN, KaXKJI0€ U3 KOTOPBIX UMEET CBOKO «LEHY». [IpaBuibHO
OpraHM30BaHHAs TEXHOJOTUSI PEUTHUHTOBOro OOYYEHMs TMO3BOJISIET C CaMOro
Hayayia yUTH OT NATUOATLHON CUCTEMBbl OLIEHUBAHUS U MIPUNTH K HEH JIUIIb TPU
MOJIBEICHUN HUTOrOB, KOrja 3apaboTaHHbIE CTyJEHTaMHU Oallibl MEpPEeBOAATCA B
IIPUBBIYHBIE OLICHKH (oTnuyHO, XO0po1Io, YAOBJIETBOPUTEIBHO,
HEYJOBJIETBOPUTENLHO). KpomMe TOro, B CHUCTEMY PEUTHHIOBONl  OIEHKHU
BKJIFOYAIOTCS JIOMOJTHUTENbHBIE MOOIIPUTENIbHbIE Oallibl 3a OPUTHMHAIBHOCTD,
HOBHU3HY MOJXOJOB K BBIMOJHEHHUIO 33JaHUN JJISi CAaMOCTOSATENbHOW pabOThl WM
pa3peleHUI0 HAayYHBIX MpoOsieM. Y CTyJeHTa MUMEETCs BO3MOXHOCTb MOBBICUTH
y4eOHbI pEUTUHI TYyTEeM YydacTHss BO BHeyuyeOHoW pabore (ywyactue B
OJIUMIINA/NAX, KOH(QEPEHLHUAX; BBIIOJHEHUE WHAUBUAYAIbHBIX TBOPYECKUX
3ajaHuil, pedeparoB; ydacTHe B pabOTe HaydyHOIro Kpykka u T.1.). Ilpu stom
CTYAECHTbl, HE CIIElIalllie CcaaBaTb pabOTy BOBpPEMS, MOIYT IOJIYYUTb M
oTpuLarenpHble 0amisl. Bmecte ¢ Tem, nooupsiercs 0osee ObICTPOE MPOXOKICHHUE

nporpaMmbl OTACIbHBIMHA CTYACHTAMM. HaHpI/IMCp, €Cin yanHﬁCH roToB CIaBaTb
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3a4eT WJIM MUCaTh CAMOCTOSITEIbHYIO Pa0O0Ty paHblIEe TPYIIbI, MOXHO JO0OAaBUTH
€My JIONIOJIHUTEIbHBIE OaJlIbI.

PeiiTuHroBast cucrema — 3TO peryJisipHOE OTCICKMBAHNE KaueCcTBa YCBOCHHUS
3HaHUW WU yMEHUH B Yy4eOHOM TMIpOIECCe, BBHIMOJIHEHHUS IUIAHOBOTO OO0BeMa
CaMOCTOSITeNbHOM paboThl. Benenne MHOTr00aIbHOM CHCTEMBI OLIEHKH MTO3BOJISIET,
C OJIHOM CTOpPOHBI, OTpa3uTh B OaUIbHOM JIMANa30HE WHJWBHUIyaJIbHbIC
OCOOEHHOCTH CTYJICHTOB, a C JAPYrol — OOBEKTUBHO OIEHUTH B OailaX yCHIIUA
CTYZICHTOB, 3a- TPAUC€HHbIC Ha BBIMOJIHEHNUE OTAEIBHBIX BUJOB pa0doT. Tak KaXkIblii
BUJ Y4eOHOM JesATeNbHOCTH NpUOOpeTaeT CBOIO «ueHy». [lomydaercs, dTo
«CTOMMOCTB»  pabOThl, BBINIOJHEHHOW CTYJEHTOM O€3yNpevyHo, SBISETCS
KOJIMYECTBEHHOM MEpOM KadecTBa €ro OOYyYEHHOCTH 10 TOH COBOKYIHOCTH
U3YYEeHHOr0 UM y4eOHOro Matepuaia, KoTopas Obuia He00X0aAuMa JIJIsl yCIEUTHOTO
BBITIOJTHEHMS 3a7aHusl. PazpaboTaHHas MIKaia mepeBoia peuTHHTA M0 JUCIUILIINHE
B UTOTOBYIO MATUOAUIBHYIO OLIEHKY JOCTYNHA, JIETKO IOJCUYUTHIBAETCS Kak
npenojiaBarenieM, Tak u crygeH- Tom: 85%-100% makcumanbHOM CyMMBbI 0alIoB —
omeHka  «oTnm4yHO», [0%-85%  — omenka  «xopomoy», 50%-70% -
«ypoBieTBopuTenbHO», 50% W MeHee OT MaKCUMajJbHOW CyYMMBI —
«HEYIOBJIETBOPUTEIILHO.

[Ipn ncronp30BaHUM PEUNTUHTOBOM CUCTEMBI:
® OCHOBHOW aKIIEHT JeJIaeTCsi Ha OpraHu3alii0 AaKTUBHBIX BUAOB Yy4eOHOMU
JESITEIbHOCTH, AKTUBHOCTHh CTYJCHTOB BBIXOJUT Ha TBOPYECKOE OCMBICICHHUE
NPEJIOKEHHBIX 3a/1a4;
® BO B3aMMOOTHOIIEHUSIX MPEMOJABATENS CO CTYACHTAMU €CTh COTPYIHUYECTBO U
COTBOPUYECTBO, CYIIECTBYET TIICHUXOJOTHYECKass W TPAaKTHYeCKas TOTOBHOCTH
npenoaasarens K (pakTy MHAMBUAYATLHOTO CBOEOOpa3usi «SI-KOHIIETIINIY KaXJI0Tr0
CTYACHTA;
® [peamnoJaraercs paszHooOpasue CTUMYJIMPYIOIIHUX, HMOLIMOHAJIBHO-
pEryJIMpYIOIINX, HAMNpaBISIOUIMX W OPraHU3yIOMIMX NPUEMOB BMeELIATEIbCTBA
(pu HEOOXOAMMOCTH) MPETOIaBATENS B CAMOCTOSATENIbHYIO pabOTy CTYJIEHTOB;
® TIperojaBaTeNh BBICTYNAeT B pOJHM MeJarora-MeHe[kepa U pexuccepa
oOydeHHusi, TOTOBOTO TPEUIOKHUTHh CTyJIEHTAaM MHHHUMAJIbHO HEOOXOIUMBIH
KOMIUIEKT CpeACTB OOy4YeHHs, a HE TOJBKO MepenaeT y4eOHyr WH(GOpMAIIUIO;
oOy4yaeMblii BBICTYNA€T B KaueCcTBE CYObEKTa [JEATEIbHOCTH Hapsay cC
IpernojaBaTesieM, a Pa3BUTUE €r0 WHIMBUAYATbHOCTH BBICTYNAET KaK OJHA W3
IJIaBHBIX 00pa3oBaTeNbHbIX1IETEH;

e yueOHas HMHPOpPMAIUS WCIOIB3YETCS KaK CpPEJICTBO OpraHW3aluh Yy4eOHOU
JIESITEIBHOCTH, a HEe KaK 1eJIb 00y4eHUSI.

PeiitunroBass  cuctema  oOydeHHMs ~ oOecrieuMBaeT  HaMOOJBIIYIO
WHPOPMAIIMOHHYIO,  TPOIECCYalbHYI0 U  TBOPYECKYH)  MPOAYKTUBHOCTH
CaMOCTOSITEIbHOW TO3HABATEIBHON JIEATEIHHOCTH CTYICHTOB IPH YCJIOBUU €€
peanu3aluyd  4Yepe3 TEXHOJOTMU  JIMYHOCTHO-OPUEHTHUPOBAHHOTO  OOy4YEeHUS
(mpobJieMHbIE, TUAJIOTOBbIE, TUCKYCCUOHHBIE, IBPUCTUUECKUE, UTPOBBIE U APyTHe
o0pa3oBaTeIbHbIC TEXHOJIOTHH).

BONBIIMHCTBO CTYAGHTOB MOJIOKUTENHHO OTHOCATCS K TaKOH CHCTEMeE

35



OTCJICKMBAHUS PE3YJIbTATOB MX MOATOTOBKH, OTMeUas, YTO PEUTHUHIOBasi CUCTEMA
00y4eHHs CIIOCOOCTBYET DPAaBHOMEPHOMY pACIPENEICHUI0 MX CHJI B TEUYCHUE
ceMecTpa, yIiydllaeT YyCBOeHHE yueOHOHl  wuHbopmaimu, obecreurnBaeT
CHCTEMaTHUYECKYI0 paboTy 0€3 «aBpajoB» BO BpeMs ceccud. bobloe Koam4yecTBo
pa3HOOOpa3HBIX 3aJaHUM, MpeiaraeMbIX i CaMOCTOSITENIbHOM TpOopadOTKHU, U
pasHble IIKAIbl MX OIEHUBAHUS TMO3BOJIIOT CTYIACHTY CJEAUTHh 32 CBOUMH
yCIIeXaMu, U TPpH >KEJTaHUH y HEro BCErJla MMEETCsS BO3MOXKHOCTh yIyUIIUTh CBOM
pelTHHr (32 CYET BBIMOJIHEHUS JOTOJHUTEIBHBIX BHJIOB CaMOCTOSTEIBHOM
paboThl), HE AOXKHUAAACH dK3amMeHa. OpraHuzanus mporecca o0y4eHHs B paMKax
PEUTUHIOBOM CHCTEMBl OOy4YEHHUS C HCIIOJIb30BAHUEM pPa3HOOOpPA3HBIX BHUJIOB
CaMOCTOSITENIbHOW PAa0OTHI MO3BOJISIET IMOJYYUTh OoJiee BBICOKHE PE3yJbTaThl B
OOy4eHUHU CTYIEHTOB IO CPABHEHMIO C TPAJWLMOHHOM BY30BCKOW CHCTEMOMl
oOyJeHus.

Hcnonb30BaHne pPEUTUHIOBOM CHUCTEMBI IIO3BOJIIET JOOMThCS —Oosee
PUTMHYHON pabOThl CTyAEHTa B TEUEHUE CEMECTpa, a TaKKe AaKTUBU3HUPYET
[O3HABATEJIbHYIO  JIEATENBHOCTh  CTYJEHTOB IyT€M CTUMYJIHUPOBAHHUS  UX
TBOpPUYECKON aKTUBHOCTH. BecpbMa 3(Q(EeKTHUBHO HCIONB30BAHHE  TECTOB
HEMOCPEAICTBEHHO B TMporecce OOydeHHWs, TNpPU CaMOCTOSTENbHOW paboTe
CTyACHTOB. B »TOM ciyuyae CTyIeHT caM MpoBepseT cBou 3HaHWs. He oTBeTHB
cpa3y Ha TECTOBOE 3aJaHue, CTYICHT IOJIy4yaeT IMOJICKa3Ky, Pa3bICHSIOLIYIO
JIOTHKY 3a/IaHUS U BBITIOJHSIET €0 BTOPOH pas.

CnemyeT OTMETHUTh M BCE IMHMpPE NPOHHUKAIOIIME B YUEOHBIA Mpolecc
aBTOMATHU3HpPOBaHHbIE O00ydYaroIUe U 00y4arolle-KOHTPOJUPYIOUINE CHCTEMBI,
KOTOpbIE TMO3BOJIAIOT CTYJEHTY CaMOCTOSTENbHO M3ydaTh Ty WIA HUHYIO
JUCHUIUIMHY U OJTHOBPEMEHHO KOHTPOJIMPOBATh YPOBEHb YCBOEHUS MaTepHaa.

IIpaBuia opopmiienust pepeparon
Pedeparsl  OoTHOCATCS K  WMHAMBUAYQJIbHBIM  33JaHUSIM,  KOTOpBIE
paccMaTpUBaIOTCS KaK CaMOCTOATEIbHBIN BUJ MUCbMEHHOMN paOOTHI.
NHnuBuayanbHble 3aJaHUSI TIO0 OTIAEIbHBIM JAUCHUIIMHAM BBITOJHSIOTCS
CTYJEHTaMH CAMOCTOSITEIBHO MOJI PyKOBOJICTBOM MPENOAABATENs, U COAepxkKaT 25-
30 crpaHMIl MAIIMHOMHCHOTO TEKCTa. TeMaThka WHAMBHUIYaJTbHBIX 3aJaHUN
JOJKHA OTBEYATh 3a7auaM y4eOHOM AUCIUIIIAHE.
WunuBuayanbHble  3aZaHUsl  BBINOJHSIOTCS C  LEJIbI0  3aKpEIUICHUs WU
yrayOneHus 3HaHUH, MOJYyYEHHBIX CTYACHTaMu OYHOU (pOpMbI 00yUeHUS.
K BbINONHEHUIO WHAWBUIYAIBHBIX 3aJlaHuil (pedepaToB) NPEAbIBISIOTCS
cleayroIe TpeOOBaHuUs:
® UHAUBUIAYAJIbHOE 33JIaHUE JIOJDKHO OBITh BBIMOJHEHO CaMOCTOSATENBHO, KaK
COOCTBEHHOE pacCy’KICHHE aBTOpa Ha OCHOBE MH(OpMAINH, MMOTYyUSHHON
U3 Pa3INYHbIX UCTOYHHUKOB;
® cojepKaHUe UHAUBHUIYATbHOTO 33JJaHUs JOJHKHO OBITh M3JI0KEHO OT UMEHH
aBTOPA;
e 1ie)b M 3a/1auu pedepaTa Wi KOHTPOJIbHON paboThl HOHKHBI ObITh YETKUMU
U 0TOOpaXKaTh CyTh UCCIETYEMOU MPOOIIEMBI;

¢ COACPKMMOC HHIHWBUAYAJIBbHOI'O 3a/laHUA AOJDKHO COOTBCTCTBOBATHL TEMC
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3alaHusl ¥ OTOOpaXKaTh COCTOSIHHUSI MPOOJIEMBI, CTENEHb PACKPBITUS CYTH
po0JieMbl B paboTe JT0KHA OBITh TPHUEMIIEMOM;

npu pa3pab0TKe WHAWBHUIYATLHOTO 3a/IaHUs JIOJDKHBI OBITH HCIIOTH30BAHBI
HE MEHee 7 pa3InYHBIX UICTOYHUKOB;

paboTa omKHa coiepKaTh 0000IIEHHBIC BHIBOIBI U PEKOMEHIAITHH.

CrtpykTypa pedepaToB U KOHTPOJIBHBIX PaOOT JOHKHA COACPKATh:

TuTynBHBIN THCT ABIISETCS IEPBOM CTpaHuUIlel pedepara;

Conepxanue (coiepkaHue BKIIOYAET: BBEJICHHE; HAMMEHOBAHUSA BCEX
pa3liesioB, MOAPA3/ACIIOB, MYHKTOB U MOJAMYHKTOB OCHOBHOW YacTH 3aaHus;
BBIBO/IbI; CITUCOK MCTOYHUKOB UH(POPMAIINHN );

BeJieHue (BO BBEACHUM KpaTKo (QopMyiupyeTcss MmpoOjemMa, yKa3bIBaeTCs
ek U 3a1aun pedepara);

OcHoOBHas 4acTh (COCTOMT U3 HECKOJIBKUX PA3/eNioB, B KOTOPBIX H3Jaraercs
CyTh pedeparta);

BrBoger mnm 3axmrodeHue (B BBIBOJAAX MPHUBOMAT OIEHKY MOJYYCHHBIX
PE3yNbTaTOB PadOTHI, MPEJIAraloTCsl PEKOMEH/IAINH );

Cnucok HMCTOYHMKOB HH(pOpManuu (COIEPKUT MEpPeueHb MCTOUYHHUKOB, Ha
KOTOpPBIE CCHUIAIOTCS B OCHOBHOM YacTu pedepara).

K odopmiennto pedepaToB mpeabsaBISIOTCS CIAEAYIONTUE TPEOOBAHUS:
pedeparbl U KOHTpOIBHBIE PabOTHI opOpMIISIIOT Ha JucTtax (opmara A4
(210x297), TekcT medaTaeTcs Ha OJHOM CTOPOHE JIUCTA Yepe3 IMOoaTopa
MHTEpBaa;

napameTpsl mpudra: rapautypa mpudta - Times New Roman, Hauepranue
- 0OBIYHBIN, KerJb mpu@dTa - 14 MyHKTOB, LIBET TEKCTA — aBTO (UEPHBII);
napaMeTpbl ad3ara: BHIpaBHUBAHUE TEKCTA — MO IIUPUHE CTPAHUIIBI, OTCTYII
IIEPBOM CTPOKH -12,5 MM, MEKCTPOUYHBIN HHTEpBAI - [loyTOpHBII;

MOJISI CTPAHULIBI JI1 TUTYJIBHOTO JIMCTA: BEpXHEE M HIbKHEe mois — 20 mwm;
MpaBoe 1 JeBoe moJst — 15 mm;

MOJISI BCEX OCTAJbHBIX CTPAHMII: BEPXHEE U HIKHEe moyst — 20 MM, pa3Mep
seBoro noJjs 30 MM, mpaBoro — 15 Mwm;

Ha TUTYJLHOM JIMCT€ YyKa3blBa€TCSI Ha3BaHHE 00pa30BaTEIHLHOTO
yupexaeHus, Tema pedepara, Ha3BaHHE y4eOHOro Kypca, HOMEp TpYIIIIbI,
dopma u kypc odyuenus, ®.1.0. apropa, ©.1.O. HaydHOTO PYKOBOAUTENS
(IpoBEPSIOIIET0), MECTO U TOJ1 BHIMOIHEHUS paOOThI;

KKy CTPYKTYPHYIO 4acThb HEOOXOJIMMO HAaYMHATh C HOBOT'O pas3fena co
cnenytomieit crpanuibl (BceraBka/Paspeis/HoBbeiil paszmen, co ciemyromei
CTpaHulbl);

CTpPaHMIIBI HYMEpPYIOT apaOCkumu 1udpamu, coOMroaas CKBO3HYIO
HyMEpalMio MO0 BceMy TeKCTy. IllopsakoBblii HOMEp CTaBAT BBEPXY
CTpaHMIIbI, CIIPABA;

HyMepalusl CTPaHWI] HAYMHAETCS C TUTYJIBHOIO JIUCTA, HO HA TUTYJIHHOM
oucte U Ha crpanule «Colep)kaHue» HOMEp CTPaHULbl HE yKa3bIBaeTcs,
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HyMepalus yKa3biBaeTcs ¢ udpbl 3 (¢ TpeThel CTpaHUIIbI);

TEKCT OCHOBHOM YacTW WHIWBUYAIbHBIX 3aJJaHUN Pa30MBAIOT HA pa3ielibl,
MOAPA3/ICIIbI, MyHKTHI M TTOITYHKTHI,

pasmenbl, TMOAPA3ICibl, IyHKTHI, MOAIMYHKTHl HYMEPYIOT apabCKuMu
nudpamu,

paziesbl TOJKHBI UMEThH OPSIIKOBYIO HYMEPAaIUIO B MPeeiax u3araeMoro
MaTepuaia 1 0003HadaTbcsi apabckuMu udpamu, B KOHIIE HOMepa pasjena
TOYKY HE cTaBAT (Hampumep, 1);

MoJipa3fiesibl HyMepyIoT B Mpejaenax Kaxaoro pasaena. Homep moapasnena
COCTOMT W3 HOMEpa pas3fella W TMOpPSIAKOBOIO HOMeEpa IMojapasJena,
pa3JelieHHbIX TOuYkKoi. B KoHIle HOMepa mojpa3ziena TOYKYy HE CTaBsT,
Hanpumep: «1.1»;

MyHKTBl HYMEPYIOT B Mpeaeiax Kaxaoro moapaszaena. Homep myHkTa
COCTOMT W3 TOPSIKOBOIO HOMEpa pasjelna, Mojpasjieiia, MyHKTa, MEXIy
mudpaMd U B KOHIE HOMEpa TOYKY HE CTaBsT, Hampumep: «1.1.2y»;
MOJAMYHKTHl HYMEPYIOT B MpeliefiaX KaKJIO0ro IMyHKTa U B KOHIIE HOMEpa
TOYKY He cTaBsAT (Hanmpumep, 1.1.2.1);

3aroJioBKM  (3arojioBKM 1  ypoOBHSA) KaXJOHW CTPYKTYpHOM dacTu
WHIUBUyIBHOTO 3alaHus (HampuMmep, COACp’KaHWe, BBEICHWE W T.1.) U
3aroJIOBKM Pa3/ieIoB OCHOBHOM YacTH CJEAYeT pacroJyiaraTb B CEpPEIIUHE
CTPOKH U TleUaTaTh MPOMUCHBIMU OyKBaMU 0€3 MOIUEepKUBAHUS U 0€3 TOUKU
B KOHIIC;

3aroJIOBKM TIOJIPa3JIeNioB, MYyHKTOB W TOAMYHKTOB CIIEyeT HAauWHATH C
a03aIlHOTO OTCTYIIA U MeYaTaTh CTPOYHBIMU OyKBaMu, KpoMe repBoil. Touka
B KOHIIE 3ar0JIOBKa HE CTaBUTCS

WUIIOCTpaiuu  (PUCYHKH, CXeMbl, rpadukud) ¢ TaOJHIBl, KOTOPbIE
pa3MenarTcs Ha OT/EJbHBIX CTPaHUIAX, BKJIIOYAIOT B OOIIYI0 HyMEpaIuio
CTpaHHMII,

WUTIOCTPAllUM HEOOXOJUMO TOMEIIATh HEMOCPEACTBEHHO IOCJIE MEPBOIo
YIOMHHAHUS O HUX B TEKCTE WJIM Ha CIEAYIONICH CTPaHUIIE;

rpaduUecKkre Marepuanbl PeKOMEHAYEeTCsS COXpaHsATh B (opmarax: .bmp,
dib, .tif, .gif;

Ta0JauIa pacrnojiaraeTcs HEMOCPEACTBEHHO MOCJE TEeKCTa, B KOTOPOM OHa
YIOMHUHAETCS B IEPBBIN pa3 UK Ha CIEAYIOIIEH CTPaHUIIE,

Ta0IUII HyMEPYIOT apaOCKuMu udpaMu Mo MOPSAKY B Mpeesiax pasaena;
MPUMEYAHHS TTOMEMIAIOT B TEKCTe NPU HEOOXOAMMOCTH TOSICHCHUS
COJIEp>KaHMS TEKCTa, TAOIUIIBI WJIN WILTIOCTPAIUK;

MOSICHEHUS K OTJICTBHBIM JaHHBIM, IMPUBEICHHBIM B TEKCTE WM TaOJIUIIAX,
JomycKaeTcst opopMIIATh CHOCKAMU;

dbopMyBl ¥ YpaBHEHHS PpACIONAraloT HEMOCPEACTBEHHO TIOCIe WX
YIOMHUHAHUS B TEKCTE, TOCEPEINHE CTPAHUIIBL;

B WHAWBUAYaTbHOM 3aJaHUM MOTYT OBITh yKa3aHbl CCBUIKH Ha
UCIIOJIB3YEMYIO JINTEPaTypy;

CCBIJIKM Ha HWCTOYHHMKH CJICAYCT YKa3blBATb B KBaJApPaTHBIX CKO6KaX,
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Hanpumep: [1 — 3], tme 1 - 3 NOpAAKOBBIE HOMEpP  HCTOYHHUKOB,
yKa3aHHBIXB CITUCKE NCTOYHUKOB MH(POPMAITUH;

® CIHCOK UCTOYHUKOB MH(OPMAIIMHA MOKHO Pa3MeIIaTh B MOPSAKE TIOSIBICHUS
MCTOYHHKA B TEKCTe, B al(aBUTHOM TOpsaAKe (GamMuimii aBTOPOB WIIH
3aroJIOBKOB M B XPOHOJIOTHYECKOM TTOPSIJIKE.

Bonpocsl k codece1oBaHMIO 10 KypcYy «BeKTOpHBII U TEH30PHBIA aHAJIN3»

1. Ckansiproe nosie. CTallMOHapHbIE M HECTAIMOHAPHBIE TOJIs. AHATUTHYECKOE
3aJlaHde CKaJsipHOro moJisl. Tumbl CKalgpHbIX Tosied. [loBepxHOCTH ypOBHS.
CewmeiicTBo moBepxHocTel ypoBHs. [IponsBoaHas no HanpasiaeHuto. [Ipumepsr.

2. CxkansgprHoe mone. ['pagument. CponcrtBa rpagueHnra. CBs3b T'paJueHTa C
IIPOM3BOHOM TO HampasieHuto. I[Ipumepsl. BektopHoe mose. AHanuTHyecKoe
3alaHUE BEKTOPHOrO MojsA. BekropHsle nuHHH. CEMEUCTBO BEKTOPHBIX JIMHHM.
Onucanue BEKTOPHOTO MOJIsl HA IPUMEPE TEKYLIEH KUIAKOCTH.

3. [Torok Bektopa. [upkynamusa Bekropa. Teopemsl OcTporpaackoro-I'aycca u
Crokca.

4. @U3NYECKUI U AHATUTUYECKUI CMBICI IUBEPIreHIMN U POTOPA BEKTOPHOIO
noJisg. CBsA3b pOTOpA JIMHENHON CKOPOCTH TBEPJOIO TEJa C YIVIOBOM CKOPOCTBIO €TI0
BpaIICHUS.

S. Omneparop ['amunbpTOHA. AHaIATHYECKOE IIPEACTABIICHHE
mudepeHInanbHbIX  XapaKTEPUCTUK CKAJIAPHOTO M BEKTOPHOTO TOJEH C
MCMOoJIb30BaHueM oneparopa ['amunbToHa. VX cBoOMCTBA.

6. Huddepennmansubie onepamuu BToporo nopsiaka. Oneparop Jlamnaca.
7. Knaccudukanus BekTopHbix noseid. Teopema I['enbMromnbiia.

8. [ToreHMambHBIE BEKTOPHBIC MMOJISI M X cBOMCTBA. [IpuMepsl.

Q. KoHcepBaTUBHBIE BEKTOPHBIE MOJIA U X CBOMCTBA. [Iprmepsl

10. IleHnTpayibHBIE BEKTOPHBIC TIOJISl M UX CBOWCTBA. [IpuMepsl.

11. ConeHoupalbHbIE BEKTOPHBIE TMOJSI U MX CBOMCTBA, TPyOUaThIC MOJIS.
Jlarmmacoss! nosts. [Ipumepst.

12. KpuBoauHEHbIE CUCTEMBI KOOPAMHAT, TpeoOpa3oBaHue KOOPJIMHAT MPU
Iepexoe OT OAHOM CUCTEMBI KOOPAUHAT K Apyrou. IIpumepsl.

13. Hununapuyeckass cuctemMa KOOPAMHAT, KOOPAMHATHBIE IOBEPXHOCTH U
KOOpJWHATHBIE JIMHUU. [Ipumepsl.

14. Cdepuueckas cuctemMa KOOPJAWHAT, KOOPAWHATHBIE TOBEPXHOCTU U
KOOpJMHATHBIE JIMHUK. [Ipumepsl.

15.  Koadduuments Jlsma.

16. I'pagueHT CKaJsIpHOTO MOJIs B KPUBOJUHEHHBIX KOOPAWHATAX.

17.  JluBepreHuust BEKTOPHOTO MOJI B KPUBOJIMHEHHBIX KOOPIUHATAX.

18. PoTop BEKTOPHOTO MO B KPUBOJIUHEUHBIX KOOPAMHATAX.

19. JlanmacuaH B KpUBOJIMHEWHBIX KOOPAMHATAX.

20. Tlonstue TeH3zopa. TeHnzopsl BToporo panra. [Ipumeps! TeH30poB. THUIbI
TEH30pOB. AlreOpandeckue onepaluy Hajl TEH30PaMHU.

21. Tenzop kak adpdunop. Tensop-npon3BoaHast BEKTOPHOTo nosst. CKaaspHbIT

Y BEKTOPHBIY MHBAPUAHTHI TEH30Pa-IIPOU3BOIHOM.
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22. I'maBHbIEe OcH U 3HaUYeHMs TeH30pa. IHBapuaHThI TeH30pa.

23. TeH30pHBIN ILTUATICOUI.

24.  Tenzop JleBu — UeBuTHI, €ro CBOMCTBA U MpuMeHeHUe. [IpumMepsl.

25. Tenzop nedopmanumn.

26. TeHzop HaNpsHKEHUI.

27. Tenzop uHepuuy.

28. YetslpexMepHBbIC BEKTOPHI U TeH30pPbI B pusuke. Oneparop Hamambepa.

IIpumepHasi TeMaTHKA 3aJaHUH AJIS1 CAMOCTOSATEIbHON PadOThHI CTYyIEeHTOB
BekropHas ajqredpa u 3jeMeHThI AM(pPepeHIHaTbLHON N'eOMETPUM:
1) ckansipHBIC U BEKTOPHBIE BETUNYHHBL,

2) pa3ioKeHre BEKTOpa Mo 0asucy;
3) omepanuy CIOXCHUS W YMHOXCHHUS BEKTOPOB (CKalspHOE, BEKTOPHOE U
JIMaTHOE TTPOU3BEACHUSA);
4) yMHOXCHHUE TPEX BEKTOPOB U OoJiee;
5) noHsITHE BEKTOPHOM (DYHKITHH;
6) rogorpad paauyc-BeKTopa;
7) nupdepeHIMpoBaHNE BEKTOPHBIX (DYHKITHIA.
CkansipHble 1moJis:
1) ckanspHbIC U BEKTOPHBIC MOJIS,;
2) IMHUM YPOBHSI U TIOBEPXHOCTH YPOBHS CKAJSPHOTO IOJIS;
3) rpaiueHT CKAJISPHOTO MOJIS;
4) cumBoaMUecKui muddepeHualbHbIN orepatop ['aMuIbTOHA.
BexTopHbie moJisi:
1) BEKTOPHBIC TUHUU (JINHUH TOKA);
2) MOTOK BEKTOPHOTO TI0JISl Yepe3 TOBEPXHOCTH;
3) AMBEpreHIUs BEKTOPHOTO IMOJIS;
4) UPKYIISIKS BEKTOPHOTO TIOJIS;
5) poTOp BEKTOPHOTO TOJISI.
CnenuanbHble BUABI MOJICH:
1) moTeHIMATBHBIC TIOJIS;
2) COJICHOMJATBHBIC TTOJIS,;
3) KpaeBbI€ 3a1aUH.
KpuBoJinHeliHbIe CHCTEMbI KOOPAMHAT:
1) nunuHIpUYecKas U chepruueckas CHCTEMbI KOOPIUHAT;
2) 0a3uc, B3aMMHBII 0a3KC, CBSA3b 0A3HCOB,;
3) KOOpIMHATHBIC JTMHUU U TIOBEPXHOCTH;
4) MeTpUYeCKU TEH30p, M3MEHEHHWE METPHYECKOTO TEH30pa MpHU TMepexole K
HOBOW CUCTEME KOOPJUHAT;
5) npeoOpa3oBaHue TEH30POB MPHU MEPEXOJie OT CTAPHIX CUCTEM KOOPIUHAT K
HOBBIM CHCTEMaM KOOpJMHAT.
Aud¢pepenunaibHbie ONepauu B KPUBOJIUHEHHbIX KOOPAUHATAX:
1) muddepenmpoBanme 6a3UCHBIX BEKTOPOB;
2) cumBoutbl Kpuctoddens mepBoro u BToporo poaa;

3) xoBapuaHTHOE AU PEepEHIIMPOBAHNE U €TO CBOICTBA;
40



4) xoBapUaHTHAs IPOU3BOJIHAS METPHUECKOTO TeH30pa U TeH3opa JleBu -UeBnura.
Tensopuas anareopa:

1) TeH30pbI IPOU3BOJIHLHOTO PAHTA U MIPOU3BOJIBHOM BaJICHTHOCTH;

2) TIOHATHE YKOHTJIMPOBAHUS UHICKCAMU TEH30Pa;

3) orepanuu CI0XKEHHS TCH30POB;

4) craysIpHOE, BEKTOPHOE M JAMATHOE YMHOXCHHS M CBS3aHHOE C ITHM TIOHSTHE

CBEPTKHU TE€H30pa;

5) MOHATUS  TPAHCIIOHUPOBAHHS, CUMMETPHPOBAHUS W  AJIBTCPHUPOBAHMUS

TEH30pPOB;

6) MHBapUAHTHI.

IIpuioxeHnst TEH30PHOI0 AHAJIN3A:
1) TeH30pBI B MEXaHHKE Ae(OPMHUPYEMOT0 TBEPIOTO Tella U B THPOMEXaHUKE;
2) TCH30p HaNpsDKEHUH, TSH30p AePopMaIiiii, TCH30p CKOPOCTEH aehopMaIiuii;
3) TOHATHE IAPOBOH U JICBUATOPHOM YaCTEH TEH30POB.

DJieMeHTbI TEOPHUH IPYMIL:
1) nmoHsATHE TPYIIIIHI;
2) pUMepBI TPYIII;
3) rpymma npeodpazoBaHMiA JIMHEHHOTO MPOCTPAHCTBA,;
4) rpymma npeodpazoBanuii JlopeHna.

Ilnanbl camMoCTOSITEILHON PaGoOTHI CTY/IEHTOB

1. CxajsipHble U BEKTOPHbIE (PU3NUYECKHE BEIMUYUHBI. BEKTOp M €ro 4yucioBbie
XapaxkTepucTuku. [Ipumepsr.

2. KoopauHaTtel BEKTOpa U €r0 YUCIIOBBIE XaPAKTEPUCTUKU B KOOPAMHATHOM
dopme. [Ipumepsi.

3. JIuneliHble onepalnuy HaJ BEKTOpaMHU (CIIOKEHUE, BBIYMTAHUE, YMHOKEHUE

Ha YUCJIO ) W uX cBoicTBa. [Ipumepsl.

4, MHO0XecTBO CBOOOJIHBIX BEKTOPOB, PABEHCTBO BEKTOPOB, HYJEBOW BEKTOD,
YTJIBI MEXIY BEKTOPAMH, KOJUIMHEAPHBIE U OPTOTOHAJIBHBIE BEKTOPHIL. [IprMepsl.

5. JIuneitHass KOMOMHALMSI BEKTOPOB, JIMHEWMHO 3aBUCHMbBIE U HE3aBUCHUMBbIE
BEKTOpBI. [Ipumepsl.

6. ba3uc B mpocTpaHCTBE M Ha MJIOCKOCTH, Pa3JIoKEHUE BEKTOpa Mo 0a3ucy.

OpTtoHnopmupoBaHHbIi 0a3uc, apdunHbi 6a3uc. [IpeodpazoBanne KOOpAUHAT TIPH
nepexoe OT 0JIHOTo Oa3uca K apyromy. [Ipumepsr.

7. CkansipHO€ ¥ BEKTOPHOE MPOU3BEAECHUS BEKTOPOB U UX CBOMCTBa. [Iprmepsl.
8. CmemanHOe TPOU3BEACHUE TPEX BEKTOPOB U €ro cBoicTBa. J[BoitHOe
BEKTOPHOE MPOU3BEJCHUE TPEX BEKTOPOB U (hopMyiia ero BeruuciaeHus. [Ipumepsr.

9. [TonstTre BekTOpHON (YHKIIMU OT CKAJISPHOTO M BEKTOPHOTO apryMEHTa.

I'ogorpad panumyca — BekTopa Touku. [lpupaienue paamyca — BEKTOpa MpH
M3MEHEHUH CKaJsipHOro aprymenTa. [Ipumepsi.

IIpuMepHBbIe BONPOCHI K KOJUIOKBHYMY 10 TeMaM 2 — 6
OmnpeneneHue noist (MaTEMaTUYECKOE, CKAISIPHOE, BEKTOPHOE).
CranmoHapHbie U HECTAI[MOHAPHBIE MOJIS.

AHQJIUTUYECKOE 33/IAaHUE CKAJIIPHOTO OIS,
[ToBepXHOCTH YpOBHSI.

W=

41



CBolCTBa TOBEPXHOCTEN YPOBHS.
CemelcTBO MOBEPXHOCTEN YPOBHS.
THIIBI CKATAPHBIX TOJIEN.
[Ipon3BoiHAas O HAIPABJIEHUIO.
OmnpeneneHus rpaiueHTa.

10. AmnanuTHYecKoe 3aJaHie BEKTOPHOTO IMOJIS.

11. BexTOpHbBIE JIMHUU.

12. CemeiCcTBO BEKTOPHBIX JIMHUH.

13. Omnucanue BEKTOPHOTO MOJIsl HA PUMEPE TEKYIIEeH KUIKOCTH.

14. Ilotok BekToOpa.

15. Hupkynsnus BeKTopa.

16. XapakTepuCTHUKHA BEKTOPHOTO TOJIS.

17. ®usnyeckuil U aHATUTUYECKUN CMBICI IUBEPTEHIIMHA BEKTOPHOTO TOJIS.

18. ®dwusnueckuii U aHATUTUIECKUN CMBICII POTOPA BEKTOPHOTO TOJIA.

19. CBsa3p JMHEMHOW CKOPOCTH TBEPJOTO Tela C YIJIOBOH CKOPOCTBIO €ro
BpaIcHUs.

20. Teopema Octporpaackoro-I'aycca.

21. Teopema Crokca.

22. Omeparop ['amuibTOHA.

23. AHamuTH4eckoe TpeAcTaBicHHE AuddepeHnaTbHbIX — XapaKTePUCTUK
CKaJISIPHOTO M BEKTOPHOTO TOJIEH ¢ Mcmoiib30BaHueM oreparopa ['amunsrona. Mx
CBONCTBA.

24. Btopsie npou3BOAHBIC CKAISIPHBIX U BEKTOPHBIX (QYHKIIUH.

25. Omneparop Jlamaca.

26. Knaccudukaiusi BEKTOPHBIX MOJIEH.

27. KpuBonnHeWHbIE KOOPAMHATHI.

28. KoopanHaTHBIE TOBEPXHOCTH.

29. KoopawHaTHBIC THHHH.

30. [wmmHapuyeckas cucTeMa KOOpIUHAT.

31. Cdepuueckas cucreMa KOOpIMHAT.

32.  Koaddumuentsr JIsmo.

33.  OcHoBuble auddepeHIuanbHbIe Onepalud B KPUBOJIMHEHHBIX KOOPAMHATAX

(TpaAvieHT CKaJISpHON (PYHKIMHU, NUBEPTEHIUS M POTOP BEKTOPHOW (DYHKIIHH,
onepatop Jlamnaca).

IIpumep KOHTPOJIBLHOM padoThI O TemaMm 2 — 4

1. HaiiTu noBEpXHOCTH YPOBHS CKaJSIPHOTO MOJIS
yA
pM)=———7.
X +Yy
2. Haittn npousoanyto moms U(M) = Xy? —3x°Y + 2Xy + 2 Touke A [0 HAIPABICHHUIO
BekTopa AB,ecnmm A(2; 1), B(4; 7).
3. Haitru yron mexay rpaguentamu momst U(M) =2x°y —3y® +z2° —2Xyz B Toukax

A(0; 1; 1) m B(2; 0; 1).
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4. HaiiTu BEKTOpHbIE JTMHUHM MONA G = XI — Y] — 27k .
5. BBISICHUTB, SBISIETCS JIH COJICHOUAATBLHBIM BEKTOPHOE TTOJIE
a=(2x2y+ 22 — (X% + y?2)j + (22 —2xe + 2K .
6. SBnsercs nu mose
a(M) = (Xzy + yZXZT —-3] + IZ) BUXPEBBIM?
7. BpraucauTs namiacuad QyHKIIUN
a(M) =3z(x? + y2 | —2y(x? + 22)j + ax(y? + 2 K

IIpumMep KOHTPOJILHOM padoThHI MO TeMaM S, 6.

1. Haiitu rpaauent ckansproro nons U(M) = p’e + 2°¢° — ppz + 3, 3amanHoro B

[AIHHIPHYECKAX KOOPIMHATAX.
2cosf . sing
el + < €,, 3aJaHHOE B
ceprueckoii cucTeMe KOOPAMHAT, COJIEHOMIAIBHO.
3. Tlokasatb, uro BektopHoe mone a(M)=2zC0S¢€, —zsingE, + pCOSEE,,

2. Tlokazate, uro BekTopHOe moae a(M)=

3a/IaHHOE B IIUJIMHIPUYECKON CUCTEME KOOPAUHAT, MOTEHI[UATIBHO.
2 o
4. Sensercst mu none U(M)=rcos”#cos2¢, 3amannoe B chepuveckoi crucreme
KOOPAWHAT, TAPMOHUYECKUM?

YuebHO-MeTOoAN4YecKO0e U HH(POPMALIMOHHOE 00eceYeHne U CIUTIITHHBI
Pexomenayemas nureparypa.
OcHoBHas nuTeparypa:
eKpacuos, M. JI. Bekropupiii aHanu3 : 3afaud U TPUMEPHI C MOAPOOHBIMU
pemeHusiMu : Yue6. nocooue / KpacnoB Muxaun JleontseBuu, A. . Kucenes,
I'. . Makapenko. - 4-e u3z., uctp. - M. : URSS, 2011. 140 c.
e CokonpHUKOB C.M. TeH30pHbIN aHamu3: TEOpUs U NMPUMEHEHUE B MEXAHUKE
crutomHbIx cpea. M.: KomKnura, 2007. - 376 c.
JlonoJIHUTENbHAS TUTEPATYpA:
e PameBckuii I1.K. PumanoBa reomerpust u Ten3opubiit ananus. M.: JIKU, 2010.
- 664 c.
e Openkens .M. Kypc TeopeTnyeckoil MEXaHUKH HA OCHOBE BEKTOPHOTO U TEH-
3opHoro ananuza. M.: JIubpokowm, 2010. — 440 c.
Meronnueckas nureparypa:
ePeukano B.I'. Bexropnass u tenzopnas aiareOpa s Oyaymux (U3UKOB U
TEXHUKOB. YueOHoe mocobue s By3oB. Yensomnck, MMYMI] "O6pa3zoa-
uue'", 2008. - 140 c.
oKymmsixk [I.E. BektopHblii U TeH30pHBIM aHanmu3. YueOHoe mocobue TBepb:
Tsep. roc. yu-t, 2007. - 160 c.
NuTepHeT-pecypcesr:
o http://www.agv-ksu.narod.ru/le13/vectan.htm

43


http://www.agv-ksu.narod.ru/le13/vectan.htm

http://www.twirpx.com/files/mathematics/algebra/tensor/
http://eqworld.ipmnet.ru/ru/library/mathematics/difgeometry.htm
http://window.edu.ru/resource/778/70778
http://www.squ.ru/files/nodes/13018/vector.pdf
[IporpammHoe obecrieueHue:

e Atomic Simulation Environment (https://wiki.fysik.dtu.dk/ase/)

e FreeON (http://www.freeon.org)

e ErgoSCF (ergoscf.org)
MaTepHaHLHO-TeXHquCKOC OGCCHCIICHI/IC AN CHHUITIINHBI

e OprrexHuka, Tene- v ayauoanmaparypa. [I[poekiimonnoe o0opyoBaHue.
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