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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
npotokosn Ne 2 ot « 10 » 3 2017 1

JIMCT COI'JIACOBAHUI

PabGouass mporpamma cocTaBiieHa C yd4eToM TpeOoBaHHil (enepanbHOr0 TOCYIapCTBEHHOTO
oOpazoBarenbHOro cranmapra Beiciiero oOpazoBanus (OI'OC BO) mo HampaBlIeHUIO MOATOTOBKH

(cnemmmanpHOCTH) 10.05.02 HHpOpMammoHHass 0€30MaCHOCTh  TEICKOMMYHUKAIIMOHHBIX

CHUCTEM,

yTBepkaeHHOTO 16 HOs0ps 2016 roma, paccMOTpeHa W YTBEpXKJAE€HAa Ha 3acelaHuu Kadeapel «  »

20 ropma, mpotokos Ne
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noueHt kap. KUBSBC JI. A. XKunosa

3aBenyronmii o0ecnieunBaromeii kad.
KNBOBC A. A. lllenynaHoB

Pabouas nporpamMma corsnacoBasa ¢ (pakynbTeToM, NpoduInpyroIiel 1 BhITyCKaroel kadeapamu

HaITPaBJICHUS TOJIrOTOBKH (CHIEIUATBHOCTH).
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3aBenyromnuii BeITycKaroIen kag.

BUC P. B. MemepsikoB
OKCIEPTHI:

noueHt kap. KUBSBC A. A. Kones
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
Llens ocBoeHUsT qUCIUTUIMHBI «[ eoMeTpus» — HOpMHPOBAHNE JTUIHOCTH CTYJICHTOB, PA3BUTHE UX
MHTEIJIEKTa U CIOCOOHOCTEH K JIOTUYECKOMY M aJTOPUTMUYECKOMY MBIIUICHHIO0, O0y4eHHE OCHOBHBIM
MaTEeMaTUYECKUM IMOHATHUSIM.

1.2. 3amaum AMCHUIIIMHBI
— -1 u3y4nTH METOMBI AHATUTUYECKONU TEOMETPHH;
— -1 nokasarh €IMHCTBO aHATMTUYECKMX U TEOMETPUYECKUX TTOIXOI0B B MATEMATHUKE;
— 1 garp 0a3oBble 3HAaHMA W [PAKTHYECKHE HABLIKM JUIS  YCIIEIIHOIO OCBOEHMS
(byHIaMEHTATBHBIX, OOIIETEXHUYECKUX M CIICIIMATbHBIX JUCIUILUINH Y4eOHOTO IJIaHa.

2. MecTo nucuuiiiuebl B cTpykrype OIIOII
Huctumnuna «'eometpus» (b1.5.20) otHocuTcs k 6moky 1 (6a3oBas 4acTb).
[IpeamecTByromuMyu  AUCHUIUITMHAMY,  (QOPMUPYIOIIUMHA  HavalbHbIE 3HAHUA, SBISIOTCS
ClenyoIne JUCIUILTHHBL: Anredpa.
[TocnenyromumMu AMCUUIUIMHAMY ABJISIIOTCS: MaTreMaTu4ecKuil aHaIus.

3. TpeGoBanusi K pe3yJibTaTaM OCBOEHMS JUCUMILIMHbI

[Tponecc n3yyeHus JUCUMIUIMHBI HapaByieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIIETSHIUI:

— OIIK-2 cnocoOGHOCThIO MPUMEHSATh COOTBETCTBYIOLIMI MaTeMaTHUeCKHM ammapar Juist
penieHus mpohecCHOHANBHBIX 33/1a4;

B pesynbraTe n3ydeHus IUCIUILINHBI CTYIEHT JOJDKEH:

—  3HATh —) OCHOBHBIE OHATHUS ¥ 3a]]a4l BEKTOPHOI aareOpbl U aHAJUTHYECKONU TE€OMETPUH;

— ymerb -1 CTpOMTHh W H3y4aTh MaTeMaTHYECKHE MOJCIHM [JIsl PEHICHHUS DPACYECTHBIX U
UCCIIEIOBATEILCKUX 3aj1ay; — pelarh OCHOBHBIE 3a[auyd BEKTOPHOW aireOpbl W AHAIUTHYECKOM
reoMeTpuu; — MOJIB30BATHCS PACUCTHBIMU (OPMYJIaMH, TabIIHIAMH, KOMITBIOTEPHBIMH MPOrpaMMaMu
IIPU PEIIEHUN MaTEMaTHYECKUX 3a7a4;

— BJaaeTh — HABBIKAMHU HCIOJIH30BAHUS METONOB aHAIUTUYECKON I'€OMETPHH M BEKTOPHOM
anreOpbl B CMEKHBIX TUCHUTUTHHAX U (PU3UKE;

4. O0beM IMCHUIIMHBI U BHAbI y4e0OHOI padoThl
OO0masi TpyI0eMKOCTh UCIUIUIMHBI cocTaBisier 4.0 3a4eTHBIX CIUHHIBI M IPEICTaBICHA B
Taonmie 4.1.
Tabmuma 4.1 — TpyA0eMKOCTh TUCIUILTHHBI

Bunel yueOHOI nesTenbHOCTH Bcero gacos Cemectpsl
2 ceMecTp
AynuaTopHbI€ 3aHATHS (BCETO) 72 72
Jlexuun 18 18
[IpakTuueckue 3aHATHS 54 54
W3 Hux B MHTEpaKTUBHON (hopme 20 20
CamocTosiTenbHas paboTa (Bcero) 36 36
[TpopaboTka JIEKITMOHHOTO MaTepraia 11 11
[ToaroroBka K MpakTUYECKUM 3aHATUAM, CEMUHApaM 25 25
Bcero (0e3 ax3amena) 108 108
IToaroroBka u caada dK3aMeHa 36 36
OO01mas Tpy10eMKOCTh 4 144 144
3aueTHbie EquHAIIBL 4.0 4.0
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5. Conepxxanue I1MCUMILTHHBI

5.1. Pa3gennl AMCHUILIAHBI K BUABLI 3aHATHHA
Paznensl IuCUMIUTAHEI ¥ BUABI 3aHATHN PUBEACHBI B Ta0mmiie S.1.
Tabmua 5.1 — Pasgens! fUCHUILIMHEL U BUABLI 3aHSITHI

= g
-
iz o, = o
5 = | E% 2 5
= o e o 9 =
= | 8 | E | g3 g3
Hazsanus pa3aeiioB JUCHUITIINHBI E g 5 o O g 5
= 2 c | 57 s 2
= E 23 E:
g 2 = © g =
g | z
@
2 cemectp
1 ITonsiTue Bektopa. Onepanuu Haj 2 4 2 8 OIIK-2
BEKTOpaMU
2 CxaJsipHO€E NPOU3BENCHNE BEKTOPOB U €TI0 2 6 4 12 OIIK-2
CBOMCTBA
3 BekTopHOE MPOU3BEICHUE BEKTOPOB U €r0 2 6 4 12 OIIK-2
CBOMCTBA
4 CMelaHHOE IPOU3BEACHUE BEKTOPOB U €r0 2 6 4 12 OIIK-2
CBOMCTBA
5 CucreMbl KOOpAMHAT. YpaBHEHHUE JIMHUU HA 2 6 4 12 OIIK-2
MI0CKOCTH
6 YpaBHEHHE JIMHUU TIEPBOTO TIOPSIKA. 2 6 4 12 OIIK-2
YacTHble ciaydyan
7 YpaBHEHHE JIMHUU BTOPOTO MOPsJIKA HA 2 4 2 8 OIIK-2
IUIOCKOCTH. YacTHBIE CiTydau
8 YpaBHEeHHE MOBEPXHOCTH B MPOCTPAHCTBE 2 4 4 10 OIIK-2
9 YpaBHEHME TUHUH B IPOCTPAHCTBE 2 4 2 8 OIIK-2
10 ITpoBeneHre KOHTPOIBHBIX PAOOT 0 6 4 10 OIIK-2
11 UroroBoe noBTOpEHNE MPONAEHHOTO 0 2 2 4 OIlK-2
Mmarepuala
Hroro 3a cemectp 18 54 36 108
Hroro 18 54 36 108
5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JIEKIASIM)
ConeprkaHue pa3aesioB TUCIUTIINH (TI0 JIEKIHUIM) PUBEICHO B TabmuIie 5.2.
Tabmuna 5.2 - ConepxaHue pa3esioB JUCUUIUIMH (110 JIEKIIUSIM)
3 z S
s i
Copneprxanue pas3zienoB JUCHUILIMHEI 110 g >
Hazpanus pasnenos Aep pasit et z = = %
JIEKUIUAM Q s 2
=3 =
al >
= S
2 ceMecTp
1 Ilonsitue Bexktopa. Onepaunu Hag | [lonsTue BexkTopa. CliokeHUE BEKTOPOB. 2 OIIK-2
BEKTOpaMU [Ipoek-1us BekTopa Ha och. Paznoxxenue
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BCKTOPOB I10 OpTaM KOOPAWHATHBIX oCeH.

HUroro 2

2 CxanspHoe npou3BecHHE BEKTOpoB | CKaIsipHOE IPOU3BEIEHUE BEKTOPOB U 2 OIIK-2
1 €ro CBOMCTBA €ro CBON-CTBa. BripakeHue cKaasipHOro
IIPOU3BENIEHUS BEKTOPOB UEPE3 UX
KOOPJIMHATBHI.

Hroro

3 BekTopHOE Mpou3BeIcHUE BEKTOPOB | BeKTOpHOE MpOou3BeAeHNE BEKTOPOB U 2 OIIK-2
Y €ro CBOWCTBA €ro CBOWCTBAa. BbIpakeHne BEKTOPHOTO
MIPOU3BEJCHUSI BEKTOPOB Uepe3 UX
KOOpAUHATHI.

Htoro 2

4 CmenIaHHOe POU3BEACHUE CMmenaHHOe TPOU3BEEHUE BEKTOPOB U 2 OIIK-2
BEKTOPOB U €r0 CBOMCTBA €ro CBOMCTBA. BeIpaskeHne CMEIIaHHOTO
IIPOU3BEJICHUSI BEKTOPOB Yepe3 UX
KOOpAVHATBHI.

HUroro

5 CucreMbl KOOp/AMHAT. YpaBHEHHUE CucreMbl KOOpP/IMHAT: MPSMOYTOJIbHAS, 2 OIIK-2
JIMHUY Ha TUIOCKOCTH nossip-Has. [IpeoOpa3oBanue cucrem
koopauHat. Crio-coObI 3a1aHUs
ypaBHEHUsI TMHUU Ha IJIOCKOCTH.

Hroro 2
6 YpaBHEHME TMHUH [1IEPBOTO Oo11ee ypaBHEHHE JIMHUY TIEPBOTO 2 OIIK-2
nopsiaka. YacTHele ciaydan nopsika. CriocoObl 3a1aHusl ypaBHEHUS
IIPSIMOM Ha ITUIOCKOCTH.
Hroro
7 YpaBHEHHE TUHUH BTOPOTO nopsizika | OOuiee ypaBHEHUE JTMHUHM BTOPOTO 2 OIIK-2
Ha II0cKocTH. YacTHbIE ciiyyan nopsiika. OKpy»KHOCTb. DIIJIHIIC.
[Tapabomna. I'unep6omna.
Hroro
8 YpaBHEHHE TOBEPXHOCTH B VYpaBHEHHE TOBEPXHOCTH B 2 OIIK-2
MIPOCTPAHCTBE npoctpancTse. Crio-coObl 3aaHus
YpaBHEHHUSI IIJIOCKOCTH B MPO-CTPAHCTBE.
Hroro
9 YpaBHeHME JIMHUY B POCTPAHCTBE | YpaBHEHUE JIMHUHU B MPOCTPAHCTRE. 2 OIIK-2
CriocoOblI 3a/1aH1s ypaBHEHUS IPSIMON B
MIPOCTPAHCTBE
Hroro 2
Hroro 3a cemectp 18

5.3. Pa3neqbl AMCUMINIMHBI M MEKIMCUMININHAPHBIE CBSA3H ¢ 00eceYnBAKIIMMH (NPeAbITYyLIUMHU)
1 o0ecrneynBaeMbIMHU (IOCTEAYIOMIMMHA) THCHUIIIHHAMHA
Paznenbl qUCHUIIIUHBL U MEXIUCUUIUIMHAPHBIE CBSI3M C 00€CTIeYMBAIOIIMMHU (TIPEAbIAYIIUMU) U
o0ecrieyrBaeMbIMH (TIOCJIEAYIOIMMHI) TUCIMIUTMHAME MIPE/ICTaBlIeHbI B Tabmuie 5.3.
Tabmura 5.3 - Paznensl AMCHUIUIHMHBL 1 MEXIUCITUIUTMHAPHBIE CBI3H

HaunmenoBanue Ne paznenoB qaHHOW TUCHMIUIMHEL, 1711 KOTOPBIX HEOOXOIMMO U3YUYCHHE
JUCIIAILIAH 00eCIIeUnBarOINX U 00ECIIEUNBAEMBIX JUCLIUILUINH
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2 3 4 5 6

[IpenmecTByronme qUCUUILIMHBI

1 Anrebpa

+ + +

[Tocnenyromue TUCIUITITUHBI

1 Marematnueckuii
a”HaIN3

+ +

+ + +

5.4. CooTBeTcTBHE KOMIIETEHIMH, (POPMHUPYEMBbIX IPH U3YYEeHHUH JMCHHUILIMHbI, M BU/10B 3aHATHI
CooTBeTcTBHE KOMIETEHLUH, (OPMUPYEMBIX MpPU HM3YYEHUHM IUCLMIUIMHBI, M BHJIOB 3aHATHH

IpeJIcTaBlIeHo B Tabuue 5.4

Tabmuma 5.4 — CoOOTBETCTBHE KOMIIETCHIIM ¢ BHJIOB 3aHATHH, (QOPMUPYEMBIX TIPH H3YUYCHHUH

NMUCHUIIIINHEI

Bunnl zanstui

= &
= ¥
= & S
= o e
= ) b
= = e s
O o =
= = = iy DOpMBI KOHTPOJIA
) = 2 =
= =2 5 5
p= o o} =
S = 5 =
=~ = o
=~ I
2 3
< Qo
o =
= S
OIIK-2 + + + KonTposnbHas pabota, lomamnee

3amanue, Jx3ameH, [IpoBepka
KOHTPOIBHBIX pabot, Onpoc Ha
3aHATUAX

6. UaTepakTuBHBIe MeTOABI U GOPMBbI OPraHU3ALMHN 00yUEeHH S
TexHoNOruM MHTEPAKTUBHOTO OOy4YEHHs MpH pa3HbIX (opMax 3aHATUH B Yacax IMPHUBEACHHI B

Tadmue 6.1

Tabmura 6.1 — TeXHOIOTHH UHTEPAKTUBHOTO 00yUYEHHUs NMPHU Pa3HbIX (popmax 3aHATUH B yacax

WNurepaktuBHbIe NIpakTUyeckue | MIHTEepakTUBH
MeToabl Bcero
3aHATHUS bI€ JICKITUU
2 cemecTp

Mo3roBoit mTypm 4 4
HccnenoBarenbckuii METO 10 10
IlouckoBbIil MeTO 6 6
Hroro 3a cemectp: 10 10 20
Hroro 10 10 20

7. JIabopaTopHblie padoThI

He npenycmorpeno PYII

8. IIpakTHyeckue 3aHATUSA (CEMUHAPDHI)

HaumeHoBaHMe NpakTHUECKUX 3aHATUH (CEMUHAPOB) NpuBeneHo B Tabiuue 8.1.
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Tabmuua 8. 1 — HaumeHoBaHUE MPaKTUYSCKUX 3aHATHI (CEMUHAPOB)

CriocoOblI 3a/1aHUs YpaBHEHUS MPSIMOH B
IPOCTPAHCTBE

o L=
= 2 =
| i:
HanmMeHoBaHME NPAKTHYECKUX 3aHATUN = )
Ha3zBanwus pa3zesnos zF =
(cemuHapoOB) 4 s 2
= o, =
a o 2
= Sl
2 ceMecTp
1 TTonsitue Bexkropa. Onepauuu Hax | [lonstue BekTopa. ClokeHHe BEKTOPOB. 4 OIIK-2
BEKTOpaMH IIpoek-1us BexkTopa Ha oCb. PasznoxeHue
BEKTOPOB 110 OpTaM KOOPJAUHATHBIX OCEH.
Hroro 4
2 CxansipHO€ NPOU3BEAECHNE BEKTOPOB | CKaIspHOE NPOU3BEICHUE BEKTOPOB U OIIK-2
U €ro CBOMCTBA €ro CBOM-CTBa. BrIpakeHue CKaasipHOro
IIPOU3BENIEHUS BEKTOPOB YEPE3 UX
KOOPJIMHATBHI.
Uroro 6
3 BekTopHOE MpOU3BEICHUE BEKTOPOB | BeKTOpHOE MPOU3BEAECHNE BEKTOPOB U 6 OIIK-2
U €ro CBOMCTBA €ro CBOWCTBA. BbIpakeHHe BEKTOPHOTO
IIPOU3BENICHUS BEKTOPOB Y€PE3 UX
KOOPJIUHATBHI.
Hroro
4 CmernanHO€e POU3BEACHNE CMmeniaHHO€ IPOU3BEICHUE BEKTOPOB U OIIK-2
BEKTOPOB U €r0 CBOMCTBA €ro CBOM-CTBa. BrIpaskeHne cMemaHHoro
MIPOU3BENICHUSI BEKTOPOB UEPE3 UX
KOOPJIMHATBHI.
Hroro
5 CucreMbl KOOpAMHAT. YpaBHEHHUE CucreMbl KOOpAMHAT: MPSAMOYTOJIbHAS, OIIK-2
JIMHUM HA IUIOCKOCTH nossip-Has. [IpeoOpa3oBanue cucrem
koopauHaT. Crio-coObI 3a/1aHuUs
YPAaBHEHHUs JIMHUM HA IUIOCKOCTH.
Hroro 6
6 YpaBHEHHE JIMHUH N1IEPBOTO OO1u1ee ypaBHEHHE JIMHUY TTEPBOTO 6 OIIK-2
nopsiaka. YactHele ciydan nopsiaka. CriocoObl 3a/1aHUSl ypaBHEHUS
IIPSIMOM Ha TUIOC-KOCTH.
Hroro
7 YpaBHEHHE JMHUU BTOPOTo Nopsiiika | Ob1iee ypaBHEHHE JTMHUU BTOPOTO 4 OIIK-2
Ha IUIOCKOCTH. YacTHbIE cllyyau nopsiaka. OKpy>KHOCTb. DJLTHUIIC.
[Tapabomna. I'unepOomna.
Hroro
8 YpaBHEHHE TOBEPXHOCTHU B VYpaBHEHHE TOBEPXHOCTH B OIIK-2
IIPOCTPAHCTBE npoctpancTse. Crio-co0bl 3aaHus
YpaBHEHHUSI IIJIOCKOCTHU B MPO-CTPAHCTBE.
Uroro
9 VYpaBHeHME JIMHUU B IPOCTPAHCTBE | YPaBHEHUE JIMHUU B IPOCTPAHCTRE. OIIK-2
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Hroro 4
10 IlpoBenenue KOHTPOJIBHBIX paboT | TeMaTHueckue KOHTPOJIbHbBIE PaOOTHI 6 OIIK-2
Hroro 6
11 UToroBoe moBTOpeHUE O06001eHre TEOPETUYECKOro MaTepurarna, 2 OIIK-2
IIPOMJEHHOIO MaTepuala pELIeHNE PA3IMYHBIX 3a7a4
Uroro 2
Uroro 3a cemectp 54

9. CamocTrosiTesqibHasi paboTa
Bunel camocrosTensHOM paboThl, TPYIOEMKOCTh U (pOpMHpyeMble KOMITETEHIINH PEICTaBICHbI B
tabmure 9.1.
Tabmuma 9.1 - Buasl caMoCTOSATENHHOM PaOd0ThI, TPYIOEMKOCTh B (POPMUPYEMBIE KOMITETSHIIUH

3 =
: | i%
Bunapr camocTosTensHOM & > O
Haspanwus paznenon = o = DopMbI KOHTPOJIS
() = O
paboTEI L s 2
X S
Y <
~ (S
2 cemecTp
1 TlonsiTHE BEKTOpA. IToaroroBka k 1 OIIK-2 JlomalHee 3a1aHue,
Onepanuu HaJ BEKTOPAMHU | IPAKTUYECKUM 3aHATHSM, KontponrHas pabdora,
CEMHUHapaM Omnpoc Ha 3aHATHX,
[TpopaboTka JIEKITMOHHOTO 1 1p 60Bep31<a KOHTPOJIBHBIX
MaTepuana pabort, DK3aMeH
Htoro
2 CxansipHoe IToaroroBka k 2 |OIIK-2 JlomaiHee 3a1aHue,
MIPOU3BEACHUE BEKTOPOB M | IPAKTUYECKUM 3aHATHSM, KonTpomnpHas pabdora,
€ro CBOMCTBA CeMHUHapam Omnpoc Ha 3aHATHSIX,
[TpopaboTka TeKIHOHHOTO 2 IIp 60B61331<a KOHTpOJILHBIX
T, DK3aMeH
Mmarepuaina Pabot, JK3aMe
Uroro 4
3 BekropHoe IloaroroBka k 2 OIIK-2 JlomaliiHee 3a1aHue,
MPOU3BEICHNE BEKTOPOB U | IPAKTUUYECKUM 3aHATHSIM, KontponsHas pabdora,
€ro cBOiicTBa CeMHUHapam Ornpoc Ha 3aHATUSX,
IIpoBepka KOHTPOILHEIX
[TpopaboTka JIEKIIMOHHOTO 2 p 60 e% a KOHTpOn
MaTepuana pabort, Dk3aMeH
Utoro 4
4 CMmelranHoe IloaroToBka k 3 OIIK-2 JlomarliiHee 3a1aHue,
MIPOM3BEJICHNE BEKTOPOB M | TPAKTUYECKUM 3aHATHSIM, KontponsHas pabora,
€ro CBOMcTBa CeMHUHapam Ornpoc Ha 3aHATUSX,
IIpoBepka KOHTPOJILHEIX
[IpopaboTka TeKIHOHHOTO 1 p60 e% a KOHTPOX
aboT, DK3aMeH
Mmarepuana pabot, JK3aMe
Htoro 4
5 CuctemMbl KOOpAUHAT. TlonroroBka k 3 OIIK-2 JloMaiiHee 3aganHue,
VYpaBHeHUE TUHUU HA MPAKTUYECKUM 3aHATHSIM, KontponwsHas padora,
IOCKOCTH ceMHHapam Onpoc Ha 3aHATHSX,
[TpopaboTka TeKIHOHHOTO 1 11poBepKa KOHTPOIBHBIX
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Marepuaa pabort, DK3aMeH
Uroro 4
6 YpaBHEHHE JIMHUU IloaroToBka k OIIK-2 JlomaliiHee 3a1aHue,
TIEPBOTO TOPSIKA. MPAKTUYECKUM 3aHATHSIM, KontponsHas pabdora,
YacTHble cnydan CeMHUHapam Ornpoc Ha 3aHATHUSX,
IIpoBepka KOHTPOJILHEIX
[TpopaboTka JIEKIIMOHHOTO 1 p 60 e% a KOHTpOn
Marepuaa pabort, Dk3aMeH
Htoro 4
7 YpaBHEHUE JIMHUU [ToaroroBka k OIIK-2 JomaiiHee 3aianue,
BTOPOTO MOPSIIKA HA MPAKTUYECKUM 3aHATHSIM, KontponpHas pabdora,
miockocTH. YacTHbIE CeMHUHapam Ormpoc Ha 3aHATHUSX,
cily4yau TpopaGoTKa TeKIHOHHOTO 1 Hp60Berg<a KOHTPOJIbHBIX
T, DK3aMeH
Mmarepuana Pabot, JK3aMe
Uroro 2
8 YpaBHeHMe TlonroroBska k OIIK-2 JloMamHee 3aganue,
MOBEPXHOCTH B MPAKTUYECKUM 3aHATHSIM, KontponsHnas pabdora,
MIPOCTPAHCTBE CEMUHapam Ompoc Ha 3aHATHUSAX,
IIpoBepka KOHTPOJILHEIX
[IpopaboTka JIEKIIMOHHOTO 1 P 60 ep9 a KOHTpon
MaTepuaa pabort, DK3aMeH
Uroro 4
9 YpaBHeHME JIMHUHU B IloaroroBka k OIIK-2 JlomaliiHee 3a1aHue,
MIPOCTPAHCTBE MPAKTUYECKUM 3aHATHSIM, KontponsHas pabdora,
CeMHUHapam Ornpoc Ha 3aHATUSX,
IIpoBepka KOHTPOILHEIX
[TpopaboTka JIEKITMOHHOTO 1 p60 e% 4 KOHTpOn
abot, DK3aMeH
Mmarepuana Pabot, JK3aMe
Htoro
10 ITpoBenenue IToxroroBka k 4 OIIK-2 KontponrHas pabdora,
KOHTPOJBHBIX paboT MPAKTUYECKUM 3aHATHSIM, [IpoBepka KOHTPOJIbHBIX
ceMHuHapaMm pabot, DKk3aMeH
Uroro 4
11 UtoroBoe nosropenue |IloaroroBka k OIIK-2 JloMamaee 3aganue,
MPOWIEHHOTO MaTepraia |IPaKTUYECKUM 3aHSATHUSAM, Ormpoc Ha 3aHATHUSX,
CeMHHapaM Dk3aMeH
Uroro 2
Hroro 3a cemectp 36
Iloagroroska u cagaya 36 Ok3ameH
JK3aMecHa
Htoro 72
10. KypcoBas padora (IpoeKT)
He npenycmorpeno PYII

11. PeiiTuHroBasi cucremMa /isi OLEHKH YCIIeBA€MOCTH CTYIeHTOB

Tabmuna 11.1 — bayutbHBIC OIICHKH IS 2JIEMEHTOB KOHTPOJIS

11.1. banjbHble OLIEHKH /JIsl 3JIEMEHTOB KOHTPOJIA

OneMeHTHl yueOHOH

MaxkcuManbHBIN

MaxkcuManbHbBIN

MaxkcuMabHbIA

Bcero 3a
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OaJut 3a rmepuos
6amn Ha 1-yto KT ¢ | 0ami 3a nepuoa
JESITENbHOCTH mexny 2KT u Ha cemMecTp
Hayana ceMectpa | mexnay 1KT u 2KT
KOHEII ceMecTpa
2 cemectp

JomarniHee 3ajaHue 5 10 5 20
KontponpHas paborta 10 10 15 35
Ormpoc Ha 3aHATUAX 5 5 5 15
Hrtoro makcumym 3a 20 25 25 70
IepUOL
DK3aMeH 30
Hapacraromum utorom 20 45 70 100

11.2. IlepecyeT 6a/1J10B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKH
[Tepecuer O6anIOB B OIEHKH 32 KOHTPOJIbHBIE TOYKM TPEICTaBIeH B Tabmuue 11.2.
Tabmuma 11. 2 — ITepecuet 6aJuTOB B OIIEHKH 32 KOHTPOJIBHBIE TOYKH

baynel Ha 1aTy KOHTPOIBHOW TOUYKH Onenka
> 90% ot MakcuManbHON cyMMbI OamsioB Ha naty KT 5
Ot 70% 1o 89% ot MakcuMaabHOM CyMMBI OaiToB Ha aaty KT 4
Ot 60% 1o 69% ot makcumasbHON cymMbl OaiioB Ha aaty KT 3
< 60% ot MakcuManbHOU cyMMBbI O6astoB Ha aaty KT 2

11.3. IlepecueT cyMMbI 6A/UI0B B TPAAMIMOHHYI0O U MEKIYHAPOIHYIO OLIEHKY
[TepecueT cymmbl OAIJIOB B TPAAUIIMOHHYIO U MEXIYHAPOIHYIO OIEHKY MPEACTaBICH B TaONIHUIle
11.3.

Ta6muma 11. 3 — IlepecueT cyMMBbI 6aJUIOB B TPAJAUIIMOHHYIO U MEKIYHAPOIHYIO OLIEHKY

HtoroBas cymma 0aios,

Onenka (I'OC) YYHUTBIBACT YCTCIIHO CAAHHBIN Onenka (ECTS)

9K3aMEH

5 (oTIMYHO) (3a4TEHO) 90 - 100 A (0TIIMYHO)
85 -89 B (o4ens xoporiio)

4 (xopo11o) (3a4TeHO) 75 - 84 C (xopomo)
70 - 74
6569 D (ynoBnerBopUTEIBLHO)

3 (yZIoBJIETBOPUTEIHHO) (3a4TEHO) 60 - 64 E (ocpercraerio)
2 (HEYROBIIETBOPHTENLHO) (HE Hwmxe 60 6ammos F (HeynoBneTBOpHUTENHHO)

3a4TEHO)

12. YuyeOHO-MeTOAUYeCKOE U MH(OPMAIIMOHHOE O00ecTieyeHHe TUCHMIINHBI

12.1. OcHoBHas JuTepaTypa

1. bexnemumer /[.B. Kypc ananutudeckoii reoMeTpuu M TUHEHHON anreOphl: yaeOHUK. —13-¢
u3n., ucnp. — CII6.: U3narensctBo «Jlanb», 2015. — 448 c. [OnexTpoHHBIA pecypc]. [DneKTpOHHbIN
pecypc]. - http://e.lanbook.com/view/book/58162/

2. bByrpos, SxoB CtenanoBuy Beiciiast matematrka : yaeOHUK a5 By30B: B 3 ./ 5. C. Byrpos,
C. M. Huxoneckuii ; pen. B. A. Camouuuuit. - M. : JIlpoda, 2006 - . - (Beicuiee oOpa3oBaHueE.
CoBpemennbii yueOHUK). - [SBN 5-358-01537-X. T. 1 : DneMeHTbI JIMHEWMHON anreOphl U aHATTUTUYECKON
TreOMeTpHH. - 8-¢ u3l., crepeotuir. - M. : JIpoda, 2006. - 284[4] c. (Hamuuue B 6mbmmoreke TYCVYP - 31
9K3.)
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3. IlpusanoB U. Y. Ananutudeckas reomerpus: Y4eOHUK s By30B. 38-e¢ uza. 2007r., 304 c.
[DnmexkTponHBIi pecypc]. - http://e.lanbook.com/books/element.php?pll 1d=321

4. MarasunnukoB JL.U. Breicmas wmarematuka . Ilpaktukym mo nuHeiHON anrebpe wu
aHAJTUTUYCCKON reomeTpun: YueOHoe mocobme / JL.W. MarasunaukoB, A.JI. Mara3suHHUKOBA;
MunuctepcTBo 06pazoBanus Poccuiickoit @enepanyu, ToMckuii rocynapCTBEHHBIH YHUBEPCUTET CUCTEM
yIpaBiIeHUS U pagnodiekTpoHuku. - Tomck: TYCVYP, 2007. - 162 c. (manuuue B 6udnnoreke TYCVYP - 97
9K3.)

5. JluneitHas anrebpa. AHanuTHUeckas reomeTpus: YueOHoe nmocobue / MarasuaaukoBa A. J1.,
MarazunnukoB  JI. WM. - 2010. 176 c¢. [DOnekrponHbsii pecypc] - Pexum pocryna:
https://edu.tusur.ru/publications/2244, nata o6pamenus: 10.03.2017.

12.2. lonosiHUTEIbHAS JIUTEPATYpPa

1. Anexcanapos I1.C. Kypc aHanutudeckoil reoMeTpun U JIMHEHHOHN anreOpbl: yueOHUK. — 2-€
u3n., crep. — CIIO.: UsnarenberBo «Jlanb», 2009. — 512 c. [DnekrponHblil pecypc]. [DneKTpoHHbII
pecypc]. - http://e.lanbook.com/view/book/493/

2. Ilucemennsbiit JI.T. KoHCHIEKT JEKIMI MO BBICIIEH MAT€MATHKE: MOJHBIA KypC. — 5-€ u3ll. —
M.: Aiipuc-Ilpecc, 2007. — 602 c. (nanuuue B 6ubiuorexe TYCVYP - 7 3k3.)

3. Anmnarerok P.®. CoopHuK 3a7a4 10 JIUHEWHOHN anredpe M aHAUIUTHYECKON T€OMETPHUH: yueOHOe
no-cobue ans BTy30B / P.®. AmareHok, A.M. Mapkuna, B.b. Xeiinman. — MuHck: Beinmiimas mkona,
1990. — 285 c. (manuuue B oubmotexke TYCYP - 10 3k3.)

12.3 YueOHO-MeTOAHIECKHE MOCOOUS

12.3.1. O0s3aTeibHbIE YU4eOHO-MeTOAUYEeCKH e MO0CO0Us

1. byrpos f.C. Beicmias martemaruka: yueOHMK s By3oB: B 3 1. / S.C. Byrpos, C.M.
Huxonbckuit; pen. B.A. CamoBumumit. T. 1 : DnemMeHThl JIHMHEWHOW anreOphl W AHAIUTUYECKON
reoMeTpuu.- 8-¢ u3l., crepeotun. - M.: Ipoda, 2006. - 284[4] c. (manuuue B 6ubnuoreke TYCVYP - 31
9K3.)

2. MarasunnukoB JL.UM. Beicmas wmaremaruka I. Ilpaktukym mno nuHeiHO# anrebpe u
aHAJUTUYECKOW reomeTpun: YueOHoe mocobue / JL.W. MarasunaukoB, A.JI. Mara3suHHUKOBA;
MunuctepcTBo 0bpazoBanus Poccuiickoit @enepanyu, ToMckuii rocynapCTBEHHBIN YHUBEPCUTET CUCTEM
yrpaBieHus ¥ paauodnekTpoHuku. - Tomck: TYCVYP, 2007. - 163 c. (nanuuue B 6udanorexke TYCVYP - 96
9K3.)

3. Jluneitnas anrebpa. AHamuTHUecKasi reomeTpus: YuebHoe nmocobue / MarasunnukoBa A. J1.,
Marazunaukos  JI. WM. - 2010. 176 c. [DOnektponHsii pecypc] - Pexum pocryna:
https://edu.tusur.ru/publications/2244, nata o6pamenus: 10.03.2017.

4. VYxa3aHHble ydeOHbIE MOCOOMS PEKOMEHJOBAaHBI ISl MPAKTHUECKUX 3aHATHH, B KOTOPBIX
TaK)Ke COJIepKATCs 3aaHUS ISl KOHTPOJIbHBIX paOdOT M MHIMBUyaJIbHbIE 3a/IJaHUS JJI1 CAMOCTOSATEIbHON
pabotsl (Hanuuue B Oubmmorexke TYCVYP - 1 3k3.)

12.3.2 YuyeOHO-MeTONMYecKHe TOCOOMS 1JIs1 JIMLL ¢ OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbSI

Y4ueOHO-MeTOANYEeCKHEe MaTepHaibl JUISI CAMOCTOSTENBHON M ayTUTOPHOI paboThl 00yJaroIIuXCst
U3 YMClIa MHBAIHMJOB MPEAOCTABIAIOTCS B (hopMax, adalnTHPOBAHHBIX K OTPAHUYEHUSM UX 37I0POBbS H
BOCIIpUATHS HH(OpMALIUHL.

JL1s1 M1 ¢ HApYIIEHUSIMM 3PeHust:

— B ()OpMe IITEKTPOHHOTO JIOKYMEHTA;

— B TIEYaTHOM (hopMe YBEIMYECHHBIM HIPH(TOM.

JI1s1 M1 ¢ HApYIIEHUSIMH CJIyXa:

— B (hOpMe IITEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHoOU (opme.

JlJ1s1 1ML ¢ HAPYIIEHUSIMHM OTIOPHO-ABUTaTeJILHOI0 annapara:

- B (hopMe INIEKTPOHHOIO IOKYMEHTA;

- B Ie4aTHOU opme.
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12.4. Pecypcsol cetn UHTEpHET

12.4. ba3pl JaHHBIX, HH(POPMALMOHHO-CIIPABOYHbIE, IOMCKOBbIE CHCTEMBbI B Tpedyemoe
nporpaMMHoe odecrne4yeHmne

1. http://www.knigafund.ru/ - 3bC "Kuura®onn"

2. http://ibooks.ru/ - 9BC «AnbyKc»

3. http://e.lanbook.com - SbC "JIanp"

4. http://www/gpntb.ru/ - TocymapcTBeHHas myOIM4YHAs HAay4YHO-TEXHUYECKas OMOIMOTEeKa
Poccun

5. http://elibrary.ru/ - Hayunas snextponnast Oudnmorexa

6. http://www.lib.msu.su/ - Hayunas 6ubnuoreka MI'Y

7. http://www.lib.berkeley.edu/ - Criucox 6ubamorex mupa B Cetu
13. MarepuaibHO-TEXHHYECKOE 0O0ecneyeHue JUCIUTIMHBI
13.1. O61mue TpedoBaHNS K MATEPHATbHO-TEXHUYECKOMY O0ecreYeHUI0 TN CHUTITTHHbI

13.1.1. MaTepuaibHO-TEXHMYECKOE O0ecrieueHue 1151 JIEKIMOHHbIX 3aHATHH
JIns mpoBeneHus 3aHATUH JIGKITAOHHOTO THWIIA, TPYIIIOBBIX M WHAWBUAYAJTBHBIX KOHCYJbTAIUH,
TEKYIIIETO0 KOHTPOJIS U MPOMEKYTOUYHOUW aTTECTAI[MH HCTIONB3yeTCsl yaeOHasi aymuTOPHsl, ¢ KOJTHMYECTBOM
MOCa0YHBIX MECT He MeHee 22-24, o0opyioBaHHAs JOCKOW M CTaHJIApTHOW ydeOHOM Mebenbro. Mmerores
HarJIsiTHBIE TOCOOUS B BUJIE TPE3EHTALIMIM 110 JIEKIIMOHHBIM pa3jiesiaM JUCIUTUIHHBI.

13.1.2. MaTepuaJbHO-TEXHHYECKOe oOecnedyeHue I NPAKTHYECKUX 3aHATHI
JUis mpoBeneHUs NMPakTUYECKUX (CEMUHAPCKUX) 3aHATUH HCHONb3yeTcs ydeOHas ayauTopus,
pacrionoxkeHHast o azapecy 634034, Tomckas oGnactb, T. Tomck, KpacHoapmeiickas ymuna, 1. 146, 4
aTax, ayl. XXX. CoctaB o6opynoBanus: YueOHas MeOenb; Jlocka MarHUTHO-MapKepHast - 1 .

13.1.3. MaTepuabHO-TeXHMYECKOe o0ecriedeHue JJIs1 CAMOCTOSITEIbHOI PadoThI
Jist  caMoCTOSTENbHOW PAa0OTHI MCIONB3yeTCs ydeOHast aymuTopusi (KOMIBIOTEPHBIN KI1acc),
pacnonoxeHHas no axpecy 634034, r. Tomck, yin. KpacHoapmelickas, 146, 2 stax, ayn. 204. Cocras
obopynoBanus: yueOHas Mebenn; kommnblotepsl kiacca He Hibke [IDBM INTEL Celeronm D336 2.81T. -
7 wr.; xommblotepsl moakiroueHbl kK ceth MHTEPHET u obecneunBaroT AOCTYm B 3JIEKTPOHHYIO
WH(POPMAITMOHHO-00pa30BaTEeIILHYIO CPEy YHHBEPCUTETA.

13.2. MaTepuajJibHO-TeXHUYECKOe o0ecnedeHne JUCHUIITUHBI 1JIs1 JIMI ¢ OrPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3/10POBbA

OcBoenue nucuuiuivHbl unaMu ¢ OB3 ocyiecTBisieTcst ¢ UCIONIb30BAHUEM CPEICTB 00ydeHUs
00I1Iero 1 CrenuaIbHOTO Ha3HAYCHHMS.

[Ipy o0OydeHHH CTYICHTOB € HAPYLIEHUSIMM CJyXa TPEeIyCMOTPEHO HCIIOJIb30BaHUE
3BYKOYCWJIMBAIOLLIEH amnmaparypbl, MYJIbTUMEAUMHBIX CPEACTB M JPYIMX TEXHUUYECKUX CPEACTB
npuema/nepenayrd yueOHol nHGOpMauu B JTOCTYIHBIX (opMax JUlsl CTYJEHTOB C HApYLIEHUSIMU CIIyXa,
MOOUJIBHOW CHUCTEMBl OOYy4YeHHs [UIsl CTYACHTOB C WHBAJTUAHOCTHIO, MOPTATUBHOW WHIYKIMOHHON
cucTeMbl. YueOHasi ayIuTOpHsi, B KOTOPOH OOydarOTCs CTYICHTHI C HAPYIICHHEM CiIyXa, 00OpyIoBaHa
KOMITBIOTEPHON TEXHUKOW, AyIUOTEXHHKOW, BHUJICOTEXHUKOHM, SJIEKTPOHHOU JOCKOW, MYJbTUMEIUWHOU
CHCTEMOM.

[Ipu oOy4eHMM CTYICHTOB € HAPYUIEHUSIMH 3PEHHSIMHM TPEIYCMOTPEHO HCIOIB30BaHUE B
JIEKIIMOHHBIX M YYCOHBIX ayTUTOPUSX BOZMOXKHOCTH MPOCMOTpPA YAaJEHHBIX 00BEKTOB (HAIpUMeEp, TEKCTa
Ha JIOCKE WM CJaii/la Ha 9KpaHe) MPU IMOMOIIU BUACOYBETUUUTENCH ISl YIAJIEHHOTO MPOCMOTpA.

[Ipu oOydeHHH CTYJIEHTOB ¢ HAPYIUIEHUSIMH ONOPHO-IABUIaTeJbLHOI0 ANMAPATA HCIOJB3YIOTCS
aJbTEpPHATUBHBIE YCTPONCTBA BBOJAA MH(GOpPMAIUU U JAPYTrUe TEXHUYECKUE CPEICTBa MpUeMa/mepenadn
yueOHOM mH(bOpMAIMK B HOCTYNHBIX (hOpMax I CTYACHTOB C HApYIIEHUSMH OMOPHO-ABUTATEIHLHOTO
amnmnapara, MOOMIIEHOM CUCTEMBI OOYUEHUS TS JIFOJIEH ¢ MHBAIHMIHOCTBIO.

14. ®oHja OLIEHOYHBIX CPEACTB

14.1. OcHoBHbIE TPeOOBaHUS K (POHIY OLIEHOYHBIX CPEICTB U METOANYECKHE PEKOMEHIAIUH
@OoHJ OUEHOYHBIX CPEICTB M THUIIOBBIE KOHTPOJBHBIE 3aJaHUs, HCIOJIb3YyEeMbIE IS OLICHKHU
c(hOpMUPOBAHHOCTH W OCBOCHHMS 3aKPEIUICHHBIX 3a JUCIUIUIMHOW KOMIIETCHIIMN TIPU TMPOBEACHUH
TeKyIIel, IPOMEKYTOYHOM aTTECTAIlH 110 AUCIUIUINHE MPUBEICH B MIPHIIOKEHUH K paboyeil mporpaMme.
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14.2 TpeGoBanusi K (pOHIY OLEHOYHBIX CPEACTB JIf JHUI[ C OTPAHUYEHHBIMH BO3MOKHOCTAMM

3710POBbA

Jnsi CTYAEHTOB € HHBAJIMWIHOCTBIO MPETYCMOTPEHBI JOIMOJHUTENbHBIE OLICHOYHBIE CPEICTBA,
nepeyeHb KOTOPhIX YKa3aH B TaOHIIe.

Taoauua 14 — JlonoJHUTEIbHbIE CPEACTBA OLIEHUBAHUS JIJIsl CTYA€HTOB ¢ HHBAJIWJIHOCTHIO

Kareropuu ctyneHTOB

Bubp! JONOTHUATENBHBIX OIEHOYHBIX
Cpe/CTB

@®opMBI KOHTPOJISL U OIICHKH
pe3yabTaTOB O0YyUCHUS

C napyueHusMu
ciryxa

TecTsl, MUCEMEHHBIE CAMOCTOSITEIIbHBIC
paboTHI, BOIIPOCH! K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI

[TpeumyIeCTBEHHO MUCHMEHHAS
npoBepKa

C HapymeHusiMu
3peHus

CobecenoBanue 1O BOTIPOCAM K 3a4€TYy,
OIPOC 0 TEPMHHAM

[IpeumyIiecTBEHHO YCTHAs MPOBEPKa
(MHIMBUAYAIBHO)

C napyumeHusMu
OIIOPHO-
JBUTATEJILHOTO
anmapara

Pemenne MUCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIC pa6OTI>I, IIMCBbMCHHBIC
CaMOCTOSTENIbHBIE Pa0OTHI, BOIPOCHI K
3a4eTy

HpCI/IMyme()TBeHHO JUCTaHIITMOHHBIMUA
MCTOAaMM

C orpaHUYEHUSIMH T10
00LIEMETUIIMHCKUM
MOKA3aHUSM

TecTbl, NCEMEHHBIE CAMOCTOSTEIILHBIC
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE pAOOTHI, YCTHBIE OTBETHI

[Ipenmy1iecTBEHHO NPOBEPKa
METOAAMHM, UCXOJSl U3 COCTOSIHUS
00y4arouierocss Ha MOMEHT POBEPKHU

14.3 MeToauueckune peKOMeHAAIMH M0 OLeHOYHBIM CPeICTBAM /IS JIMI ¢ OFPAHMYeHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI

Hns crynenroB ¢ OB3 mnpemycmarpuBaeTcst AOCTyHHas (opMa MpeJoCTaBICHUS 3aJaHul
OIIEHOYHBIX CPEJICTB, @ IMEHHO:

- B IleyaTtHo# (opme;

- B IIeYaTHOW (hopMe ¢ YBEITHUYEHHBIM HIPUPTOM;

- B (hOpMe ITEKTPOHHOTO JIOKYMEHTA;

- METOJIOM YTEHHsI ACCUCTCHTOM 33JJaHUs BCIYX;

- IPe0CTaBICHUE 33JaHUs C HCIIOIb30BaHUEM CYPIONIEPEBO/A.

CryneHTaM C WHBIMIAHOCTBHIO YBEIIMYMBAETCS BPEMsI HA IMOJTOTOBKY OTBETOB Ha KOHTPOJIBHHBIE
BOIPOCHL. [/ TakuX CTYIEHTOB INpeaycMaTpUBAaeTCsl JOCTyMHas (GopMma MpeJoCTaBICHUS OTBETOB Ha

3aJaHus, a UMCHHO!

- IIMCBbMCHHO Ha 6yMare;

- Ha60p OTBCTOB HAa KOMIIBIOTCPE;

- Ha60p OTBCTOB C UCIIOJIb30BAHUCM YCIIYI' aCCUCTCHTA,

- MPpEACTAaBICHHUE OTBETOB YCTHO.

Hpoue;[ypa OLICHUBAHUSA PC3YJIILTATOB 06y‘{CHI/I$I WHBAJIMAOB IO JUCHUIUIMHC IMPEAYCMATPHUBACT
npeaoCTaBJICHUC I/IH(l)OpMaIII/II/I B (bopMax, aIallTUPOBAHHBIX K OIPAaHUYCHUAM UX 300POBbA U BOCIIPUATHA

UHpOpMaLUH:

JLst i1 ¢ HapylIeHUsIMM 3peHus:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B [le4aTHOU (hopMe yBETUYEHHBIM HIPUPTOM.

JLst i1 ¢ HAapYLIeHUsIMH cJIyXa:

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- B IeyaTHoOU (popme.

J1s1 1ML ¢ HapyIIeHUsIMM ONIOPHO-ABUTaTe/IbHOI0 annapara:

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;

- B IeyaTHou opme.

ITpu HeoOxoauMOCTH 7151 00Y4AIOIUXCSl ¢ MHBAIUIHOCTBIO MPOLEypa OLIEHUBAHMSI PE3YJIbTaTOB
00y4eHHUsT MOXKET MPOBOIUTHCS B HECKOIBKO ITAIOB.
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IIpuniaoxenue 1
MHUHHUCTEPCTBO OBPA3OBAHUA U HAYKHU P®
®enepanbHOe roCyIapcTBeHHOE 0I0/ZKeTHOEe 00pa30oBaTe/IbHOe yUpesk/ieHue BbIcIIero 00pa3oBaHus

«TOMCKUM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
VIIPABJIEHUA 1 PAIIMOSJIEKTPOHUKN»

(TYCVYP)
YTBEPXIAIO
[TpopekTtop mo yueGHOMI paboTe
I1. E. Tposin
«_» 20 T

®OHJT OLIEHOYHKIX CPEJCTB I10 YYEBHOUN JUCHUIIIMHE
I'eomeTpus

VYpoBeHb 00pa3zoBaHMs: BbIcIIee 00pa30BaHNe - CIIEUATHTET

HampaBnenne  moarotoBku  (cmenumanbHOCTh):  10.05.02  UudopmanuonHass  0e30MacHOCTb
TeJIEKOMMYHHKAIMOHHBIX CHCTEM

HanpaenenHocts (mpoduib): 3amura nHGopManum B cHCTeMAaX CBSI3M U YIPaBJIeHUsI

®opma 00yueHUs: OUHASA

dakynbreT: @b, @akyJabTeT 0€30MACHOCTH

Kadenpa: BUC, kadeapa 6e3onacHocTi HHPOPMATMOHHBIX CHCTEM

Kypc: 1

Cemectp: 2

YueOHs1ii man #Habopa 2016 rona

Pa3zpaborunku:
— nomnent kad. KUBOBC JI. A. XXunosa

DK3aMeH: 2 ceMecTp

Tomck 2017
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1. BBenenue

®onp ouenounsix cpeacts (POC) sBuseTcs NpuiIokKeHHEM K padoyeil mporpaMMe AUCHUTUTAHBI
(MpakTUKM) U MpeacTaBiseT co00M COBOKYIMHOCTb KOHTPOJIbHO-U3MEPHUTENbHBIX MaTepUalIOB (THIIOBBIE
3a/auMl (3a/1aHusl), KOHTPOJIbHBIE PaOOThI, TECTHI U JIP.) U METO/IOB MX MCIIOJIb30BaHMS, TPETHA3HAYSHHBIX
JUIS U3MEPEHUs! YPOBHS IOCTUKEHUS CTYJJCHTOM YCTaHOBJIEHHBIX PE3y/IbTaTOB O0yUEHHUS.

®OC mno pucuuIUIMHE (TPAKTUKE) UCIHOJIb3YeTCs IpU IPOBEIECHUM TEKYLIEro KOHTPOJIS
yCIIEBAEMOCTH U IIPOMEKYTOYHOM aTTECTALUU CTYIECHTOB.

[Tepedens 3aKpeIICHHBIX 32 TUCHMILTMHON (PAaKTUKOM) KOMIIETEHIIUH MpuBeaeH B Tabmuie 1.
Tabmuna 1 — [lepedeHpb 3aKpEIUICHHBIX 33 TUCITUTIIMHON KOMIIETEHIIUN

Kon

®opMyIHpOBKa KOMIETEHIIUH

Otanbl GOpMUPOBAHUS KOMIIETEHLIUH

OIIK-2

CIOCOOHOCTBIO IPUMEHSATh COOTBETCTBYIOLIHIA
MaTeMaTU4EeCKUHN arapar JUisl PeeHUs
po¢eCCHOHANIBHBIX 3a/1a4

JIoJKeH 3HaTh — OCHOBHBIC TIOHATHS U
3aJ]aul BEKTOPHOM anreOpsl 1
AHAIMTUYECKOI TeOMETPUH;;

Jlo/DKeH yMeTh — CTPOMTH M U3ydath
MaTeMaTHYeCKHUEe MOJICIH JUIsl PEIICHUSI
PacUETHBIX M UCCIIEI0BATENILCKHX 33/1aY;
—1 pemrath OCHOBHBIE 3a/auK BEKTOPHOI
anreOpbl U aHATUTUYECKON reoMeTpru; —
H0JIB30BAThCS PACYETHBIMU (hopMyamy,
TaOJIMIIaMHU, KOMITBIOTEPHBIMU
HporpaMMaMy [P PELICHHN
MaTeMaTHYCCKHX 3a/1ay; ;

JIOJKeH BiaeTh — HaBbIKAMH
UCIIOJIb30BAaHMS METOJIOB aHAIUTHYECKOM
reOMETPUH U BEKTOPHOI aJireOpbl B
CMEXXHBIX TUCHUIUIMHAX U (PU3HKE;;

OO01re XapakTepUCTHKHU MOKa3aTele U KpUTEepHeEB

NpUBENICHBI B Ta0OmuIe 2.
Tabmuia 2 — O0mue XapaKTepUCTHKH MTOKa3aTesed U KpUTEPUEB OLICHMBAHUS KOMIIETEHIIHIA IO Taram

OLICHHUBAaHUs KOMHGTCHHI/II\/JI Ha BCEX 3Talax

Tlokazarenu u
KpUTEpUU

3HaTh

YMeTh

Braanern

OTinn4HO (BBICOKUI
YPOBEHbB)

O6nanaet hakTHUECKUMU
Y TEOPETHYECKUMHU
3HAHUSJIMU B Hpe)lenax
M3ydaeMoil 00acTu ¢
ITIOHUMAHHUCM l"paHI/III
MPUMEHUMOCTHU

O0mnamaer quaa3oHOM
NPAaKTUYECKUX YMEHUH,
TpeOyeMBbIX ISl pa3BUTHSA
TBOPYECKUX PEILCHUH,
abcTparupoBaHus
npobiaem

Kontpomupyet padory,
IIPOBOJUT OLIEHKY,
COBEPILECHCTBYET IEUCTBUS
paboTHhI

Xoporto (6a30BbIH

3HaeT (aKThl, MPUHIIMIIGI,

O0magaeT quana3’oHoOM

BCpCT OTBCTCTBCHHOCTD 3a

3a1a4

YPOBEHB) IpOIIEeCChI, 00IINe MPAaKTUYECKUX YMEHHH, 3aBepIleHHE 3a71a4 B
TIOHSITHS B ITpeJIeiax TpeOyeMbIX JUIs PEIICHUsT | UCCIICIOBAHMUH,
U3y4aeMoii obaactu OTIpe/IeNIEHHBIX MPOOJIEM B | IPUCTIOCA0INBAET CBOE
00JIaCTH UCCIIEIOBAHUS MOBEJICHUE K
00CTOSITEICTBAM B
peteHn: mpooIeM
VYnoenerBoputensH | Ob6nagaer 6a30BEIMU O06nagaeT OCHOBHBIMHU PaboTaer npu npsimom
0 (ITOpOroBHIT 00IIMMU 3HAHUSAMU YMEHUSAMH, TPEOYEMBbIMH | HAOJIOACHUH
YPOBEHB) JUISL BBITTOJTHEHUS TIPOCTHIX

2 Peasn3zanus KOMIETeHIM I

2.1 Komnerennusa OIIK-2
OIIK-2: crocoOHOCThIO MPUMEHITh COOTBETCTBYIOIIMN MaTeMaTW4eCKHi armapaT JJsl PelIeHus
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npoecCHOHANIBHBIX 33/1ad.

Jnst popMHUpOBaHHS KOMIIETCHIIUH HEOOXOMMO OCYIIIECTBUTH PsiJIl ATANOB. DTaIbl (POPMUPOBAHUSI
KOMIICTCHI[UHM, MPUMEHSICMbIC JUISI JTOrO BHJbI 3aHATHH M HUCIOJIB3YeMbIC CPEICTBA OIICHUBAHHUS
Npe/ICTaBICHBI B TA0HIIE 3.
OPMHPOBAHUS KOMIIETECHIIMH U MCIIOJIb3yEMbIC CPE/ICTBA OIICHUBAHUS

Tabmunma 3 — Dransl

ISl PEIICHUS TIPUKJIATHBIX
npodeccHoHaNBHBIX
3aj1ad.

Cocrasn 3HaTh VYMmeTn Brnaners
ConeprxaHue OCHOBBI AHATUTHYECKOU MIPUMCHSITh HaBbIKAMH MPUMEHEHUS
9TalIOB aJII‘e6pr, H€O6XOI[I/IMBIC MATEMATUYCCKHUEC MCTOAbI MATCMATHYCCKOI'O

IS PEILICHUS TIPUKJIATHBIX
npodecCHOHAIBHBIX
3aj1a4.

MHCTPYMEHTApUs AJisi
pelIeHus: TPUKIaTHBIX
npodeccuoHaNbHbBIX
3ajau.

Bunwl 3ansatuit

* lHTepakTUBHBIE
MPaKTUYECKUE 3aHATHUS;
* lHTepakTUBHbBIC
JIEKIINH;

* [Ipaktnueckue
3aHATHUS;

e Jleknum;

* CamocrosrenbHas
pabora;

* HHrepakTuBHBIE
MPaKTUYECKHUE 3aHATHUS;
* HTEepakTUBHBIE
JIEKIINH;

* IlpakTuueckue
3AHATHS;

o Jlexnmuy;

* CamocTtosiTenpHas
pabora;

* HHTepakTUBHBIE
MPaKTUYECKHUE 3aHATHUS,
¢ (CaMmocTofATeNnnHas

pabora;

Hcnonb3yembie * KontponwsHas paborta; | * KonrtposnbHas pabota; | * [lomaimiHee 3a1aHue;
CpeacTBa * JlomalHee 3aJaHuE; » JlomaliHee 3a1aHue; e DK3aMeH;
OLCHUBAHUA * Ormpoc Ha 3aHATUSAX; * Omnpoc Ha 3aHATHSX;
e DK3aMeH; * DK3aMeH;

DopMyIMpOBKa TOKa3aTeJIe M KPUTEPHUEB OLICHUBAHHS JAHHOW KOMIICTCHI[MM TPHUBEICHA B
tabmuie 4.
Tabmuna 4 — [lokazarenau 1 KpUTEpUH OIEHUBAHMSI KOMIIETEHIIMY Ha dTamax

Cocras 3HaTh YMeThb Bnanets
OtauyHo * 3HaeT OCHOBBI * YMeer NpuUMEHATH * Braneer HaBbIKaMH

(BBICOKUI YPOBEHbD)

aHATUTHYECKON
TEOMETPHH,
HEOOXOaUMBbIE I
peleHus
podeccroHaTbHBIX
3a11a4, 0e301HO0YHO
BOCIIPOU3BOHT
MaTepua’l, BEICTpanBas
JIOTMYECKHUE CBSI3U;

MAaTEMATNYCCKUEC METOAbI
JUTSL PEIICHUS 337134,
BUIUT IEPCIICKTUBBI
UCTIOJIb30BaHMsI 3HAHUH ¢
YUETOM PEIIacMbIX
npodeccruoHAIBHBIX
3a/1a4, HEe UMeeT
3aTpyJHEHUi B padore,
HE JIOMYCKaeT OMIMOOK.;

IPUMCEHCHUA
MaTeMaTHYEeCKOTrO
WHCTPYMEHTapUs s
pelieHus
po¢eCcCUOHATBHBIX
3a/1a4, He UMEeT
3aTpYy/JAHCHUH B
NPUMEHEHUH K PEIICHUIO
3aJ1a4, He JIOMYCKaeT
OIINOOK.;

Xoporto (6a30BbIN
YPOBEHbB)

* 3HaeT OCHOBBI
aHATUTHYECKOM
TCOMETPHH,
HEOOXOIUMBIE JIJIs
pelIeHus
npodeccuoHaIbHBIX
3aJ1a4, HO JIOITYCKacT B
BOCIIPOU3BEICHUN
HE3HAYUTEIbHEIC
OIINOKH,

* YMeer NpUMEHSATH
MaTeMaTH4E€CKUE METO/IbI
JUISL pEIICHUs 3a/ad,
BUJUT MEPCIEKTUBBI
WCIIOJI30BaHUs 3HAHU C
YYETOM PEIIAEMbIX
mpodeccuoHaTbHBIX
3a/1a4, He UMEET
3aTpyIHEHHI B padoTe,
HO JIOITyCKaeT
HE3HAYUTEIHHBIC

* Brnaneer HaBbIKAMHU
MPUMEHEHUS
MaTeMaTH4eCKOIro
MHCTPYMEHTApUs s
pelieHus
npoecCruOHAIBHBIX
3a/1a4, HE UMEEeT
3aTpyJHCHUN B
MPUMEHEHUH K PEIICHUIO
3a/1a4, HO JOIIYCKaeT
HE3HAYNUTEIbHbIE
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3a/1a4, HO UMEEeT
3aTpyIHEHUS B
BOCIIPOU3BEICHUN;

OIIIOKH.; OIIIMOKHU. ;
VYnoBieTBopUTENbH | * 3HAET OCHOBBI * VYmMeer NpUMEHSATH * Bunaneer HaBbIKamMu
0 (TToporoBeIi aHAJIUTHYCCKOM MaTeMaTUYE€CKUE METO/IbI | TPUMEHEHUS
ypOBeHI:) T€OMETPHUH, JJIs peIICHUs 3a/1ay, MaTeMaTU4YECKOIro
HEOOXOIUMBIC JIJIs BUJIUT MEPCIEKTUBBI WHCTPYMEHTAPHUS JJIsI
perieHus WCIIOJIb30BAHUS 3HAHUM C | pelIeHus
npodeccuoHaNbHBIX YYETOM PEIIAeMbIX npodeccroHaIbHBIX

npohecCuOHAIBHBIX
3a/1a4, HO UMEEeT
3aTpymHEeHUs B paboTe.;

3a/1a4, HO UMeeT
3aTpyJHEHUS B
IPUMEHEHUHU K PEILIECHUIO

3a]a4.;

3 TunoBble KOHTPOJILHBIE 32 IaHUS
Jlis peanu3anuyl BbILICIEPEUUCIICHHBIX 3a7jad 00y4eHHUsI MCIIOIb3YIOTCS TUIIOBBIE KOHTPOJIbHBIE
3aJlaHUsl UM HMHbIE MaTepuabl, HEOOXOIUMbIE JJISl OLUEHKU 3HAHWM, YMEHUMN, HaBBIKOB U (WJIM) OIBITA
JESTEIbHOCTH, XapaKTepPU3YIOUIMX d3Tanbl (OPMHUPOBAHUS KOMIIETCHIMH B TIPOLIECCE OCBOCHHS
o0pa3oBareIbHON IPOrpaMMBl, B CIIEIYIOIIEM COCTaBE.

3.1 Tembl JTOMAIIHHUX 3aJaHUHI

— Tlonsarue BexTopa. Crnoxkenue BeKTopoB. [Ipoek-11ust BekTopa Ha ock. PaznoxeHne BEeKTOpOB o
opTaM KOOpJIMHATHBIX oceil. CKansipHOE NTPOU3BEICHUE BEKTOPOB U €ro CBOW-CTBA. BripaxeHue
CKAJIIPHOTO MPOM3BEACHHS BEKTOPOB U€pe3 MX KOOpAMHATHL. BEeKTOpHOE NpOoM3BEACHUE BEKTOPOB U €T0
CBOMCTBA. BpIpakeHHE BEKTOPHOIO MPOU3BEICHUS BEKTOPOB dYepe3 HUX KoopauHarhl. CMelaHHOe
MIPOU3BEJICHUE BEKTOPOB M €r0 CBOMCTBA. BhIpa’keHnMe CMENIaHHOTO NMPOU3BEACHUSI BEKTOPOB Yepe3 X
koopauHaThl. CHCTEMBI KOOPAHMHAT: MPSIMOYrojibHasI, moisip-Has. [IpeoOpazoBaHue CHUCTEM KOOPIMHAT.
Crno-co0bl 3aaHusi ypaBHEHHUs JUHHHM Ha IUIocKocTd. OOllee ypaBHEHHE JMHUU TEPBOrO MOPSIKA.
CnocoObl 3a7iaHusl ypaBHEHUs MpsiMOM Ha TuiockocTu. OOIiee ypaBHEHHE JIMHUU BTOPOTO TOPSJIKA.
OxkpyxHocTtb. Dmunc. [Tapabona. ['mnepOona. YpaBHEHHE MOBEPXHOCTH B mpocTpaHCcTBe. Cro-coObI
3a/IaHMs YpaBHEHUS IJIOCKOCTH B MPO-CTPAHCTBE. YPaBHEHUE JTUHUU B IpocTpancTBe. CriocoObl 3aaHus
ypaBHEHUS MPSAMOM B TPOCTPAHCTBE

3.2 Tembl OIPOCOB HA 3aHATHAX

— Tlonstie Bekropa. CrnoxeHnue BeKTOpoB. [Ipoek-1ust BeKTopa Ha och. PaziokeHue BEKTOPOB 110
opTamM KOOPJIMHATHBIX OCEH.

— CkansipHO€ MpOU3BECHUE BEKTOPOB U €TI0 CBOM-CTBA. BhIpakeHHe CKaJIIPHOTO MPOU3BEICHHS
BEKTOPOB Y€pe3 UX KOOPAUHATHI.

— BekTopHOe npou3BeeHHEe BEKTOPOB U €ro CBOWCTBA. BhIpakeHHE BEKTOPHOTO MPOU3BEACHUS
BEKTOPOB Yepe3 UX KOOPANHATHI.

— CwMmemaHHOE€ TMPOM3BEIACHHE BEKTOPOB M €ro
MPOM3BE/ICHUS BEKTOPOB Yepe3 UX KOOPIUHATHI.

— CucreMbl KOOpAMHAT: MPSMOYrojibHas, noysip-Has. [IpeobpazoBanue cuctem koopaunar. Cro-
coOBbI 3a/1aHUs ypPAaBHEHUS JIMHUU Ha TIOCKOCTH.

— OOmee ypaBHeHHME JHMHHUHM TepBoro mnopsiaka. CrocoObl 3aaHus YpaBHEHUS NPSMOW Ha
TUIOCKOCTH.

— OO0mree ypaBHEHHUE JIMHUW BTOPOTO Topsiaka. OkpykHOCTh. Dmwrc. [Tapadona. ['umepbona.

— VYpaBHEHHE NMOBEPXHOCTH B MpocTpaHcTBe. Crio-coObl 3ajaHusl YpaBHEHUS IUIOCKOCTH B MPO-

CBOICTBA. BI)Ipa)KeHI/Ie CMCIIaHHOTO

CTpPAHCTBE.
— VYpaBHeHME JTUHUU B NTpocTpaHcTBE. CIIOCOOBI 3a1aHus YpaBHEHMSI IPSMOM B IPOCTPAHCTBE

3.3 TeMmbl KOHTPOJILHBIX padoT
— 1. Ilonarue Bekropa. CrnoxxeHue BeKTOpoB. IIpoekius BekTopa Ha oCh. PasiioxkeHne BEKTOPOB
M0 OpTaM KOOpAMHATHBIX oceil. CkallipHOe NpOU3BEJNCHHE BEKTOPOB U €ro CBOWCTBA. BripaxkeHue
CKaJISIPHOTO MPOM3BEACHMSI BEKTOPOB UEPE3 UX KOOPAMHATHL. BEKTOpHOE MPOU3BEIEHUE BEKTOPOB U €ro
cBoOiicTBa. BbIpakeHHE BEKTOPHOTO MPOU3BENCHHS BEKTOPOB uepe3 HX KoopauHaThl. CMelIaHHoe
IIPOU3BE/IEHUE BEKTOPOB M €ro CBOICTBA. BhIpa)keHHe CMEIIaHHOIO NMPOU3BEICHUS BEKTOPOB Yepe3 MX
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KoopauHaThl. 2. CHCTEeMBbI KOOPAMHAT: NMPSIMOYToibHas, mosipHas. [IpeoOpa3oBanue cucTteM KOOpIUHAT.
Crioco0Obl 3aaHusi YpaBHEHUS JMHUM Ha TuiockocTd. OOmiee ypaBHEHHWE JIMHUHM TIEPBOTO IMOPSIKA.
Crioco0bl 3aaHusl ypaBHEHHUS MpsAMON Ha IuiockocTu. OOIee ypaBHEHHE JMHHUM BTOPOTO MOPSIKA.
OxkpyxHocTtb. Dmmrnc. [lapabona. ['unepbomna. 3. YpaBHeHHE MOBEPXHOCTH B MpocTpaHcTBe. CrocoObI
3aJjaHHs YPaBHEHHUS IJIOCKOCTH B MIPOCTPAHCTBE. YpaBHEHUE JTMHUU B MpocTpaHcTBe. CrocoObl 3aqanus
ypaBHEHHUS MIPSIMOI B IPOCTPAHCTBE

3.4 Dxk3aMeHallMOHHbIE BONPOCHI

— 1. CucteMbl k0oOpaUHAT Ha IUIOCKOCTH. OCHOBHBIE 3a/1a4l METOJa KOOPAUHAT Ha IUNIOCKOCTH. 2.
Bextop Ha minockoctu (onpeaeneHue, TUHEHHbIE onepaluy, npoekuus BekTopa) 3. IloHaTus nuHUM Ha
IUIOCKOCTH U €ro ypaBHeHMA. 4. YpaBHEHHE NPSAMOU C yrioBbIM KoddduuueHtom. OOiiee ypaBHEHHE
npsiMor. 5. YpaBHeHHE MpsIMOW, MPOXOASAIIEH yepe3 JIBe TOUKH. YpaBHEHHE NpPSAMOM B OTpe3kax. ©.
VYpaBHeHHE NpAMOH, NPOXOISIEH 4Yepe3 TOYKYy B 3aJaHHOM HAIpAaBJIEHUHM. YPaBHEHUE MPSIMOH,
MPOXOIAIICH 4Yepe3 TOYKY MNEPHEHAUKYISIPHO JAHHOMY BEKTOpY. 7. YTOJI MEXKIy NpSIMBIMH. YCIOBHUE
[IapAJUIEJIbHOCTH U NEPIEHIUKYIIPHOCTH NpsMBIX. PaccTosHue oT Touku 10 npsAMoil. 8. OKpyKHOCTb.
Omunc. 9. I'unepOona. 10. Ilapabona. 11. IlonaTue BekTopa B MPOCTPAaHCTBE (KOOPAMHATBHI BEKTOPA,
JUHEWHHBbIE ONepaly HaJ BEKTOpaMH, 3aJaHHbIMM KoopauHatamu) 12. CkansipHOoe pOU3BEACHUE
BEKTOPOB (OMIpeJiesieHne, BBIYUCIECHNUE) U ero mnpuioxeHus. 13. BekropHoe npousBeneHHE BEKTOPOB
(onpenenenue, BbIYMCICHHE) M ero npuwioxkenus. 14. CmemaHHoe IPOU3BEICHHE BEKTOPOB
(ompeneneHue, BBIYMCICHHUE) U €ro NpuiokeHus. 15. YpaBHEHHE MIOCKOCTH, MPOXOASIIEH Yepe3 TOUKy
HNepHeHIUKYISIpHO BekTopy. 16. OOmiee ypaBHEHHME IUIOCKOCTH (4acTHble ciyyauw). 17. YpaBHeHue
MJIOCKOCTH, TPOXOMAIIEH uepe3 Tpu TOYKU. 18. YpaBHEHHE IUIOCKOCTH B oTpe3kax. 19. Yrom mexmy
IUIOCKOCTSIMH. YCIIOBHE NMapajlIeIbBHOCTH U NEPIEHANKYIIPHOCTH IIIIOCKOCTER. PaccTosHue oT Touku 10
mwiockoctd. 20. KaHOHMYECKHE YypaBHEHMS MpPsAMOW B IMPOCTPAHCTBE. YpaBHEHUE MpPSAMOU B
IOpPOCTPAaHCTBE, Hpoxopsmied veped ae Touku. 21. OOmme ypaBHeHus OpsAMOM. 22. Yrom Mexay
OpSIMBIMU. YCIIOBUE MApaJJICIbHOCTH U TMEPHEHAUKYIIPHOCTH NPSMBIX B IPOCTPAHCTBE. YCIOBUE
PacmoI0kKEHUs IBYX MPSAMBIX B OJHOW IUIOCKOCTH. 23. B3anMHO€E pacnonoxeHue npsMou U INIOCKOCTH B
npoctpancTtBe. 24. Hunmuagpudeckue moBepxHoctu. 25. IloBepxnoctu BpamieHus. Konuueckue
noBepxHocTu. 26. Cdepa. Dmmuncoua. 27. OpHomonocTHeI rumnepOonona. JIBYymoJOCTHBIN
runiepoonous. 28. Dmumnrtuaeckuit napadonouna. ['nnepbommueckuit mapadonous. 29. Konyc.

3.5 TeMbl KOHTPOJILHBIX padoT

— 1. Ilonarue BekTopa. Cnoxenue BeKTopoB. [Ipoekius BekTopa Ha och. Pa3noxkeHne BEKTOPOB
M0 OpTaM KOOPJAMHATHBIX oceil. CkalsipHOE TPOU3BEIACHUE BEKTOPOB M €ro CBOMCTBA. BripaxkeHue
CKAJIIPHOTO NPOM3BEACHHS BEKTOPOB U€pe3 MX KOOpAMHATHL. BEeKTOpHOE NMpOou3BEACHUE BEKTOPOB U €T0
cBOiicTBa. BbIpa’keHHME BEKTOPHOIO NPOU3BEACHHUS BEKTOPOB uepe3 HX KoopauHaTbl. CMelIaHHoe
MIPOU3BEJICHUE BEKTOPOB M €r0 CBOMCTBA. BhIpa’keHne CMENIaHHOTO MPOU3BEACHUS BEKTOPOB Yepe3 HUX
koopauHaThl. 2. CucreMbl KOOPAMHAT: NPAMOYroyibHasd, nojsipHas. [IpeoOpa3oBaHue cucteM KOOpIUHAT.
CnocoObl 3amaHusi ypaBHEHMs JIMHUM Ha TUIockocTd. OOmiee ypaBHEHUE JHHHMM TIEPBOTO MOPSIKA.
CnocoObl 3afaHMsl ypaBHEHMsI NMPsIMOM Ha IulOocKocTH. OOIiee ypaBHEHUE JIMHUM BTOPOTO MOPSIKA.
OxkpyxHocTb. Dumarnc. [Tapabona. ['unepbomna. 3. YpaBHeHHE MOBEPXHOCTH B MpocTpaHcTBe. CIocoObI
3aJlaHHs YPaBHEHUS IJIOCKOCTH B MIPOCTPAHCTBE. YpaBHEHUE JTMHUU B MpocTpaHcTBe. CrocoObl 3aganus
ypaBHEHUS MPSMOM B TPOCTPAHCTBE

4 MeToanuecKkue MaTepuabl
Jlist obecniedeHus mporecca OOyJICHHSI M PEIICHUs 337139 O0yUICHHS UCTIONB3YIOTCS CIICTYIOIINE
MaTepHUabl:
— METOAMYECKHE MaTepHuallbl, ONPEICIOIME MPOLEAYphl OLEHUBAHWSA 3HAHWUW, YMEHUH,
HaBHIKOB W (WJIM) OMBITa AEATEIBHOCTH, XapaKTEPHU3YIOIIUX OTambl (OpP-MUPOBAHHUS KOMIIETECHILUH,
coryacHo 1. 12 paGoueit mporpamMmel.

4.1. OcHOBHas1 JIMTEpaTypa
1. bexnemumer /[.B. Kypc ananutudeckoii reoMeTpuu M TUHEHHON anreOphl: yaeOHUK. —13-¢
u3a., ucnp. — CII6.: UznarensctBo «Jlanby, 2015. — 448 c. [DnexTpoHHBIH pecypc]. [DIEKTPOHHBIN
pecypc]. - http://e.lanbook.com/view/book/58162/
2. Byrpos, SxoB CtenanoBuy Beiciiast matemartrka : yaueOHUK a5 By30B: B 3 1./ 5. C. Byrpos,
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C. M. Huxoneckuii ; pen. B. A. CamoBuumuunii. - M. : Jlpoda, 2006 - . - (Beicuiee oOpa3oBanue.
CoBpemennbiii yueOHUK). - ISBN 5-358-01537-X. T. 1 : DneMeHThI IMHEHHON anreOpbl U aHATUTUYECKOM
reoMeTpuu. - 8-¢ u3a., crepeotur. - M. : Jlpoda, 2006. - 284[4] c. (manuune B 6udbmmoreke TYCVYP - 31
9K3.)

3. [IlpusanoB U. Y. Ananutuueckas reomerpus: Y4eOHUK s By30B. 38-e¢ uza. 2007r., 304 c.
[DnmexTponHbIi pecypc]. - http://e.lanbook.com/books/element.php?pll 1d=321

4. MarasunnukoB JL.U. Bricmas wmarematuka . Ilpaktukym mo nuHeiHON anrebpe wu
aHAJTUTUYCCKOM reomeTpun: YueOHoe mocobue / JL.M. MarasunaukoB, A.JIl. Mara3suHHUKOBA;
MunuctepcTBo 06pazoBanus Poccuiickoii @enepanyu, ToMckuii rocynapCTBEHHBIH YHUBEPCUTET CUCTEM
yIpaBIeHUS U pagnodiekTpoHuku. - Tomck: TYCVYP, 2007. - 162 c. (manuune B oudnroreke TYCVYP - 97
9K3.)

5. JluneitHas anrebpa. AHanuTHUeckas reomeTpus: YueOHoe mocobue / MarasuaaukoBa A. J1.,
MaraszunnukoB  JI. WM. - 2010. 176 c¢. [DOnekrponHbsii pecypc] - Pexum pocryna:
https://edu.tusur.ru/publications/2244, cBOOOTHBIH.

4.2. JlonosHuTEIbHAS JIUTEpPaTypa
1. Anexkcanapos I1.C. Kypc aHanutudeckoil reoMeTpun U JIMHEHHOH anreOpbl: yueOHUK. — 2-€

u3n., crep. — CII0.: UsnarenberBo «Jlanby, 2009. — 512 c. [DnektponHblil pecypc]. [DneKTpoHHbII
pecypc]. - http://e.lanbook.com/view/book/493/
2. Ilucemennsbiit JI.T. KoHCHIEKT JEKIMI MO BBICIIEH MAaT€MAaTHKE: MOJHBIA KypC. — 5-€ u3ll. —

M.: Aiipuc-Ilpecc, 2007. — 602 c. (nanuuue B 6ubiuorexke TYCVYP - 7 3k3.)

3. Anmnarerok P.®. CoopHuUK 3a7a4 10 JIMHEWHOHN anredpe M aHAUIUTHYECKON T€OMETPHUH: yueOHOe
no-cobue ans BTy30B / P.®. AmareHok, A.M. Mapkuna, B.b. Xeiinman. — MuHck: Beinmiimas mikona,
1990. — 285 c. (manmmuue B oubmoteke TYCYP - 10 3k3.)

4.3. O0s13aTesibHbIE Y4eOHO-MeTOoAUuYeCKHe M0CoO0us

1. byrpo f.C. Beicmias maremaruka: yueOHMK s By3oB: B 3 1. / S.C. Byrpos, C.M.
Huxkonbckuit; pen. B.A. CamoBumumit. T. 1 : DnemMeHTh JHMHEHHOW anreOpbl M aHATIUTHYECKON
reoMeTpuu.- 8-¢ u3l., crepeotun. - M.: Ipoda, 2006. - 284[4] c. (manmuue B 6ubmmoreke TYCVYP - 31
9K3.)

2. MarasunnukoB JLUW. Beicmas wmarematnka . IlpakTukym 10 IuHEHHOW anredpe u
aQHAJUTUYCCKOM reoMmeTpun: YueOHoe mocobue / JLM. MarasunaukoB, A.JIl. Mara3suHHUKOBA;
MunucrepcTBo o0pazoBanus Poccuiickoii @eneparum, ToMCkHii rocyIapCTBEHHBIH YHUBEPCUTET CHCTEM
yIpaBiIeHUS U pagnodieKTpoHuku. - Tomck: TYCVYP, 2007. - 163 c. (nanuuue B 6ubnuroreke TYCVYP - 96
9K3.)

3. JluneiiHas anrebpa. AHanuTHUecKas reoMeTpus: YueOHoe nmocobue / MarasuaaukoBa A. J1.,
MaraszunnukoB  JI. WM. - 2010. 176 c¢. [DnekrponHsii pecypc] - Pexum pocryna:
https://edu.tusur.ru/publications/2244, cBOOOTHBIHA.

4. VYkazaHHbIe y4eOHBIE MOCOOWS PEKOMEHIOBAHBI JUIS TMPAKTUYECKUX 3aHSITHHA, B KOTOPBIX
TaK)Ke COJIepKaTCsl 3aAaHUS ISl KOHTPOJIbHBIX paObOT M UHIMBUyaJIbHbIC 3a/IaHUS 1JI1 CAMOCTOSATEIBHON
pabotsl (Hammuue B oudmuoreke TYCVYP - 1 9k3.)

4.4. Pecypcsol cetu UHTEpHET

4.4. Ba3bl JAaHHbIX, I/IH(l)OpMaIII/IOHHO ClIpaBOYHbIC 1 NOUCKOBLIC CUCTEMbI

1. http://www.knigafund.ru/ - ObC "Kaura®onn"

2. http://ibooks.ru/ - DBC «AitOyke»

3. http://e.lanbook.com - DBC "JIanp"

4. http://www/gpntb.ru/ - TocymapcTBeHHas myOnM4YHAs HAyYHO-TEXHHUYECKas OuOimoreka
Poccun

5. http://elibrary.ru/ - Hay4anast anekTpoHHasi Onbimoreka

6. http://www.lib.msu.su/ - Hayanast ou6nmmoreka MI'Y

7. http://www.lib.berkeley.edu/ - Cniricok 6ubmmorex mupa B Cetn

CornacoeaHa Ha noprane Ne 16928 19
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