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1. Heau v 3a1a4m M CHUTLIAHBI

1.1. Heau qUCHUNIHHBI
N3ydyeHne OCHOBHBIX MOHATHUN W METOJOB PEIICHUS 3a/1a4 JIMHEHWHOU anreOphl U aHAJTUTHICCKOM
IrEOMETPUHU.
@opMHUpOBaHNE HABBIKOB CaMOOpPraHM3allMM M CaMOOOpa30BaHUs Ji H3YyUEHHUS BOIIPOCOB,
KacaroluXxcs JTIMHEHHON anreOphl M aHATUTUYECKON TeOMETPHH.

1.2. 3agaum IUCHUIITHHBI
— OpmnazeHue MeETOJAMHU HCCJICIOBAaHHUS 3aJad JIMHCHHOW aireOpbl W aHAJUTHYCCKOM
TC€OMETPUH, COOTBETCTBYIOIIIMM MaTEMATHICCKUM amapaToM.
— Pa3BuTHe JOTHYECKOr0 U aJTOPUTMHYCCKOTO MBIIICHHS CTYJACHTOB, BRIPA0OTKA Y CTYICHTOB
CIOCOOHOCTH K CAaMOOPTaHU3AIMH U CaMOOOPa30BaHUIO.
— BpIpaboTka y CTYyICHTOB YMEHUS padOTaTh ¢ MaTEMAaTHICCKOM JINTEPATyPOH.

2. Mecro nucuuiuiaiabl B cTpykrype OITOII

Hucuummna «Jluneiinas anredpa u ananutudeckas reometrpusi» (b1.5.6.1) otHOCuTCS K G110KY 1
(6a3oBas 4acTh).

[Tocnenyromumy  AUCHUIUIMHAMA ~ ABISIIOTCS:  3-D-TeneBunenne, Baenenune B numdposoe
TenepaguoBenianue, BeruncnurtenbHas TexHuka, JIUCKpeTHas MareMaruka, 3allluTa BBITYCKHOM
KBaJTM(UKAIMOHHON pPabOTHl, BKIIOYAsh MOATOTOBKY K TPOLEAYPE 3allUThl M TPOLEAYpPY 3allUTHI,
W3mepurenbHoe — TeneBuieHue, MmHxeHepHas UM koMmmbloTepHas — rpaduka, MHdopmaruka,
WudpopmanimoHHbIe TEXHONOTHH, MareMaTu4ecKhe METONIbl ONUCAHWS CUTHAJIOB, MareMaTudecKHii
aHanu3, MeTposiorus, CTaHAapTU3alus U cepTHudUKanus B HMHPOKOMMYHUKAIMAX, MojenupoBaHue
mporeccoB GopMUPOBaHUs U 00pabOTKH JaHHBIX B cucTeMax nudposoro Tenepannosemianus (['TI0-3.1),
MopnenupoBanue mnpoueccoB (GopMHUpOBaHMS M OOpabOTKM JaHHBIX B CHCTEMax LH(PPOBOro
tenepaauosenianus (I'T1I0-3.2), Obwas teopus cBsizu, OCHOBBI NOCTPOEHHSI MH(OKOMMYHHKAIIMOHHBIX
cucreM u ceredf, OCHOBBI CTaTUCTHUYECKOW paguoTeXHUKH, OCHOBBI (D)YHKLIHOHAJIBHOIO aHaju3a,
[IpakTHKa 1Mo MONyYEHHUIO TIEPBUYHBIX MPOPECCHOHAIBHBIX YMEHHIA M HABBIKOB, B TOM YHCJIE MIEPBUYHBIX
YMEHHH W HaBBIKOB HAy4YHO-HCCIJIEJOBATENbCKOM  AeATeNpHOCTH, IIpakTMka 10 IOJIydeHUIo
npo(eCCHOHANBHBIX YMEHUH M OIBITa MPO(PECCHOHATBHON NesATeNbHOCTH, [IpakThKa MO IMOIyYeHHIO
po(eCCHOHAIBHBIX YMEHUN M OIbITa NPOPECCHOHATBLHON IEATEIbHOCTH (TEXHOJOTHYECKas MPaKTHKa),
[Ipennumuiomnas npaktuka, [IpuknanHele maremarnyeckue MeToAbl B paauorexHuke, [Ipumenenue
ayqMOBHM3YyaJlbHON M BUIECOTEXHUKH B CEPBHUCHO-3KCILTyaTallMOHHOM JesTenbHOCTH, IIpoexktupoBanue n
JKCIUTyaTalds BHUJCOMH(QOPMALIMOHHBIX cHucTeM, lIpoekTupoBaHue CHCTEM BUICOHAONIONCHMUS,
ITpoextupoBanue cucrem nudposoro tenepanuosenianus (I'TIO-4), [IpoexktupoBaHue TeNEeBU3MOHHBIX
cucreM, IIpoexkTupoBaHME TEJIEBU3MOHHBIX YCTpPOWCTB, PagumokommnoneHTsl, Paanonepenaroniue
yCcTpoiicTBa g TenepaavoBeniaHus, PaauompuemHble ycTpoWcTBa il TellepaJHOBEIIaHMs,
Pacnipoctpanenre paguoBOJH M aHTEHHO-(UIEpHBIE YCTpPOWCTBAa B TelepaauoBelianny, Pacuer
YCTPOMCTB BHJCOHAOIIONEHHs, Pacyer »neMEeHTOB W YCTPOMCTB TenepauoBeIlaTeIbHON amnmnapaTrypsl
(I'TTO-2.1), Pacuer sneMeHTOB U yCTpOWCTB TenepaauosemiarensbHoi anmaparypel (I'TIO-2.2), Cetu u
cucTeMbl IUGPOBOro TenepaauoBemanus, CHCTeMbl 3alMCH ayAHo- M BHJEOCHUTHaNoB, CHCTEMbI
otoOpaxeHus uHpopmanuu, CrarucTudeckas Teopus THPOKOMMYHUKAIIMOHHBIX cUCTeM, CXeMOTEXHUKa
TEJIEKOMMYHUKALMOHHBIX YCTPOMCTB, Teopus BEpOATHOCTEH M MareMaTH4ecKas CTAaTUCTHKa, Teopus
anekTpudeckux unenei, Ousuka, Ousnveckue OCHOBBI MEeKTpoHUKHU, [{udpoBas obpaboTka CUTrHAIIOB,
OJEKTPOMAarHUTHBIE IO M BOJHBI, OJIEKTPOHMKA, OJEKTPONUTAHUE YCTPONCTB M  CUCTEM
TEJIEKOMMYHHKAIUH.

3. TpeGoBaHus K pe3yjbTaTaM OCBOCHHS JUCHUIIMHBI

[Tponecc n3yueHust JUCUMIUIMHBI HAIpaBiieH Ha (GOPMHUPOBAHUE CIIETYIOIUX KOMIETESHIIUI:

—  OK-7 criocoOHOCTBIO K CAaMOOPTaHU3AIIUHA U CaMOOOpPa30BaHUIO;

B pe3ynbrare nu3ydeHus TMCHUIUIMHBI 00y4atouics JOKEH:

— 3HATh OCHOBHBIE TMOHSATUS JIMHEHHOW anreOpbl W  AHAIUTUYECKOW TEOMETPHH,
COOTBETCTBYIOIIMK MaTeMaTW4YeCKUil ammapar; NpuéMbl CaMOOpPraHM3alMd W caMooOpa3oBaHUS,
HEOOXOIMMBIE /ISl U3YYEHUS BOIIPOCOB, KACAIOIIMXCS JIMHEHHON anreOphl U aHATMTUYECKOM FreOMETpHH.

—  YMeTh NIPUMEHSTh METO/BI IPUHATHIC B TMHEWHOW anredpe v aHaTUTUIECKOW TeOMETPUH JIJIs
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pelIeHHs] TUMOBBIX 3a/ad, Ui OCBOCHHS APYrHMX AUCIHIUIMH, MPEIyCMOTPEHHBIX Y4eOHBIM IIAHOM;
WCIOJIb30BaTh HAaBBIKM CaAMOOPraHU3alUUd U caMooOpa3oBaHMs AJIi U3YHYEHHS BOIPOCOB, KACAIOIIHUXCS
JUHEWHON anreOpbl M aHAIMTHYECKON TeOMETPHUH.

— BJaJeTh OCHOBHBIMH METOAAMM pEIlIeHUs 3ajad JIMHEWHON anreOpbl M aHATUTHYECKOM
FEOMETPUM M COOTBETCTBYIOUIMM MaTeéMaTHMYECKUM ammnaparoM, HaBbIKAMH CAMOOPTraHM3alUU U
camMoo0pa3oBaHusl ISl U3yYEHUS BOMPOCOB, KACAIOMIUXCS JIMHEHHOW anreOphl W aHAIUTUYCCKON
TE€OMETPUHU.

4. O0beM IMCUMILJIMHBI M BH/IbI Y4e0HOMH padoThl
OOwmast TpyAOEeMKOCTh IUCLMIIMHBI cOCTaBiseT 6.0 3aueTHBIX €IMHUIBI U IpEeACTaBlIeHa B
tabnuue 4.1.
Tabmuna 4.1 — TpygoeMKOCTh AUCITUTUTHHBI

Bunbl yueOHO e TeNbHOCTH Bcero gacos CemecTpsl
1 cemectp

AynuTOpHBIE 3aHATHS (BCETO) 100 100
Jlekuun 36 36
IIpakTrueckue 3aHATHS 64 64
CamocrosTenbHas paboTa (Bcero) 80 80
[lonroroBka K KOJJIOKBUYMY 20 20
[TonroroBka Kk KOHTPOJILHBIM paboTam 16 16
BerlnonHeHre MHIUBUAYAIbHBIX 3a1aHUM 4 4
CamocTtosiTenbHOE U3yUYeHHEe TeM (BOITPOCOB) 18 18
TEOPETUYECKOI YacTH Kypca
ITonroroBka K NpakTUYECKUM 3aHATUSAM, CEMUHApaAM 22 22
Bcero (6e3 sx3ameHa) 180 180
ITogroToBka M cava SK3aMeHa 36 36
OO6mmast Tpy10eMKOCTb, 4 216 216
3aueTHble EnuHuibl 6.0 6.0

5. ConepxaHue TMCUMILIUHBI

5.1. Pazaenan! JMCHMIIMHLI M BUALI 3aHATHIA
Paznenbl qMCHUIUIMHBI U BUBI 3aHATUN TTPUBEICHBI B TabuIe S.1.
Tabmuma 5.1 — Pasgens! fUCHUILIMHGBI U BUIBI 3aHITHI

_ [
g 2 2 2 z £
) = = g = 5 £
o <
Ha3zBanus pa3nenoB TUCIUITIMHBI 5 Bl . ?; Y £ %
S 5 s s 0 ==
o < o oM o S
= ) @& & 2
1 cemecTp
1 DnemMeHTBI TEOPUH JIMHENHBIX IPOCTPAHCTB. 12 23 20 55 OK-7
Marpuiipl, onpeaenuTeNn, CHCTEMbI
JUHEWHBIX anredpanyecKux ypaBHEHHH
2 AnreGpa reoMeTpUYECKUX BEKTOPOB. 12 23 32 67 OK-7
OCHOBBI aHAJIUTUYECKON T€OMETPHUHU.
3 OyHKIMM B IMHEHHBIX IPOCTPAHCTBAX 8 7 12 27 OK-7
4 KomiutekcHble ynciia. QyHKINA 4 11 16 31 OK-7
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KOMITJICKCHOI'O MIEPEMEHHOT'O

Hroro 3a cemecTp

36 64 80 180

Hroro

36 64 80 180

5.2. Conep:xkanue pa3aesioB JUCHUNIMHBI (110 JEKIHAM)
ConeprkaHue pa3ienoB TUCIUILIAH (TI0 JIEKIUSAM) IPUBEACHO B Tabnwmie 5.2.
Tabmuma 5.2 — CoxeprkaHue pasaeinoB TUCIUILIAH (TI0 JISKITHM)

2 25
Hazpanus pa3nenos Conep:xaHue pas3nenoB JUCUUILUIMHEI 110 JIEKIHUAM 5" =8
s i8
a o g
~ S
1 cemecTp
1 DnemMeHTsI TEOpUU Marpuupbl 1 onepanuu Haa HUMU. OnpeennuTeNb. 12 OK-7
JMHEUHBIX pocTpancTB.  OOparHas marpuna. Pemenne MarpuuHbIX
Marpursl, ypaBHEHUH. JIMHENHAsA 3aBUCHMOCTb CUCTEM
OIPEIEIUTENN, CHCTEMBl  BEKTOPOB. Pa3MepHOCTH JINHEMHOIO IIPOCTPAHCTBA,
JIMHENHBIX 0a3uc u koopauHarel. Panr marpuiel. Cuctemsl
anreOpanyecKux JUHEHHBIX aNredpanyecKux ypaBHEHUH.
YPaBHEHHUU COBMECTHOCTD U ONPEJEIIEHHOCTh CUCTEMBI
ypaBHEHUU. Pellienne onpeieIeHHbIX CUCTEM:
Marpu4Hbli Meton, metoa Kpamepa, meton I"aycca.
Pemenue HeonpeneneHHbIX cucreM. Pemenue
OJHOPOJHBIX CHCTEM.
Hroro 12
2 Anrebpa IIpocTpaHCTBO reOMETPUUECKUX BEKTOPOB U €TI0 12 OK-7
FeOMETPUYECKUX noanpocrpancTsa. CKalsipHOE, BEKTOPHOE U
BEKTOPOB. OCHOBBI CMEIIaHHOE NMPOU3BeACHUs BEKTOPOB. IlonspHas
AHAJIMTUYECKOU CHUCTEMa KOOpAMHAT. YpaBHECHHE JIMHUU Ha
TE€OMETPUHU. 10cKkoCTH. [Ipsimast Ha MIOCKOCTH KaK JIMHUS
nepBoro nopsaka. HeBbIpok/ieHHbIE KpUBbBIE BTOPOTO
NOpsIJIKa Ha INIOCKOCTU. YPaBHEHUE IIOBEPXHOCTHU B
npocTtpaHcTBe. [ITOCKOCTh Kak MOBEPXHOCTH NIEPBOTO
nopsiaka. [Ipsamas B npoctpancTse. HeBbIpok1eHHBIE
MIOBEPXHOCTH BTOPOro nopsiaka. Llunmuuapuyeckas u
chepuueckast CHCTEMbI KOOPJIUHAT.
Hroro 12
3 ®yuknuu B muHelHbIX  [loHsATHE QyHKIMU (OnEepaTopa) B TMHEHHBIX OK-7
IIPOCTpPaHCTBAaX npocTpaHcTBax. Knaccuduxanus GpyHkuuii B
3aBUCUMOCTH OT Pa3MEPHOCTH IIPOCTPAHCTB.
OneMeHTapHble cBOHCTBa (yHKIMNA. JIMHEHHBIH
orneparop u ero marpuia. CoOCTBeHHbIE UnCia U
COOCTBEHHBIE BEKTOPHI INHEHHOTO oreparopa
(marpuibl). JInHeHbIe 1 KBaJpaTUYHbIE (DOPMBI.
Hroro
4 KomriekcHbIe ynciia.  MHOXKECTBO KOMIUIEKCHBIX YHcel. DopMbl 4 OK-7

(DYHKI_[I/II/I KOMIIJICKCHOTI'O
MEPEMECHHOT'O

MPEICTaBICHUS KOMILIEKCHBIX uncen. Onepanun Haj
KOMIIJICKCHBIMHU YU CJIAMH. (DYHKHI/II/I KOMITJICKCHOT'O
MEPEMEHHOTO0, UX MPEACTABIEHUE B alre0pandecKoi
Y TIOKa3aTeabHOMN (opMax.
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Hroro 4

Wroro 3a cemectp 36

5.3. Pazgesbl AMCHUILVIMHBI M MEKIUCIUIUIMHAPHbIE CBA3M ¢ 00ecneYnBAOIMMH (TIPeabIIy UMM )
U o0ecnieynBaeMbIMH (MOCTEAYIOIIUMH) JTUCHIUILIHHAMHA
Paznmensl MUCIUTUIMHBI U MEXIUCHUTTMHAPHBIC CBSI3U ¢ 00CCIICUUBAIONIUME (TIPEIBITYITUMHI) U
obecrieunBaeMbIMU (TIOCJICTYIOITUMH ) TUCITUIUIMHAMHE TPECTaBICHBI B TabuIe 5.3.
Tabnuua 5.3 — Paznesnbl AUCHUIUIMHBI U MEXANCIUIIIIMHAPHBIE CBA3H

Ne paznenoB qaHHOUN AMCHUIUIMHBI, AJ1 KOTOPBIX
HE00X0UMO M3ydeHHE 00ECIICUNBAIONIUX U
00ecreYnBaeMbIX JUCLUIIIAH

1 2 3 4

[Tocnenyromue TUCITUATIITAHBI

HaunmeHnoBanme JUCIUITIINH

1 3-D-teneBuncuue + +

2 Beenenue B iu)poBoe TeIepaIuoOBEIIaHNe + + +
3 BeruncnurelbHas TEXHUKA + + +
4 JluckpeTHasi MaTeMaTuka + +

5 3amuTa BRITYCKHOM KBaTHU(PUKATMOHHON

paboThI, BKITIOYAs MOATOTOBKY K MPOIEAYpE + + + +
3aIUTHI U TIPOILENYPY 3aIIUTHI

6 M3mepuTenbHOE TEIEBUICHNE + + + +
7 UnxeHepHas 1 KOMITbIOTEpHas Tpaduka + + +

8 Nudopmaruka + + +

9 NudopMaIimoHHbIE TEXHOIOTHH + + + +
10 MaremaTHuyecKre METOJIbI OIIMCAHKS CUTHAJIOB + + + +
11 MaremMarnueckuii aHaJIn3 + + + +
12 Metponorusi, CTaHIapTU3aUs U cepTUudUKams N N N N

B MH()OKOMMYHHKAIIMSIX

13 MonenupoBaHue npoueccoB (GOpMHUPOBAHUS U
00pabOTKM JaHHBIX B CUCTEMaX U(PPOBOrO + + + +
tenepanuosemanus (I TIO-3.1)

14 MoznenupoBaHue npoleccoB GOopMUPOBaAHUS U
00paboOTKN AAHHBIX B CUCTEMAX IIU(PPOBOTO + + + +
tenepaauosemianus (I'TIO0-3.2)

15 OGmas Teopus cBs3U + + + +
16 OcHOBBI TOCTPOEHUSI UH(POKOMMYHHKAITMOHHBIX N N N N
CUCTEM U ceTel

17 OCHOBBI CTaTUCTUYECKON PAJUOTEXHUKH + + + +
18 OcHOBBI (PYHKIIMOHATBHOTO aHAJIN3a + + + +
19 IIpakTrKa Mo MOJIYy4EHHUIO TEPBUYHBIX

npodecCHOHANBHBIX YMEHUI U HAaBBIKOB, B TOM N N N N
YHClie IEPBUYHBIX YMEHUN U HABBIKOB HAyYHO-

MCCIIEZIOBATENBCKOM 1€ATENbHOCTH

20 IIpakTHKa 1Mo MOJYyYEHUIO MPOPECCHOHATBHBIX N N N N

YMEHHMH U ombITa MPOodeCCHOHATBEHOM
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ACATCIbHOCTHU

21 IlpakTHKa 1Mo MOJYyYeHUIO MPOPECCHOHATBHBIX

YMEHUH U OMbITa PO eCCHOHATHHOM + + +
JESTEIIbHOCTH (TEXHOIOTHYECKast MPAKTUKA)
22 TlpennumioMHas mpaKkTUKa + + +
23 TlpukiaaHble MAaTEMAaTHYECKUE METO/IBI B 4 + 4
pPaaNOTEXHUKE
24 ITpuMeHeHne ayquOBU3YyaIbHON 1
BUJICOTEXHUKH B CEPBUCHO-IKCILTyaTallMOHHOM + + +
JIeATEeTbHOCTH
25 TIpoekTupoBaHKE U SKCILTyaTaIs 4 + 4
BUJICOMH(DOPMALIMOHHBIX CHCTEM
26 IIpoekTupoBaHUE CUCTEM BHUICOHAOIIOCHUS + + +
27 IIpoeKTHpOBaHUE CUCTEM I (PPOBOTO + + +
tenepanuosemanus (I TI0-4)
28 [IpoekTupoBaHUE TEIEBU3NOHHBIX CUCTEM +
29 IIpoekTupoBaHKE TEIEBU3UOHHBIX YCTPONUCTB +
30 PagnoKoMITIOHEHTHI +
31 Paguonepenatomuye ycTporucTBa st 4 + 4
TeJIepaIuOBeIIaHUs
32 PapuonpueMHble yCTPONCTBA JUIs 4 + N
TenepaaruoBEIIaHus
33 PacnipocTpaHeHue paJIloBOJIH U aHTEHHO- N N N
bugepHbie yCTPOICTBA B TeIEepaAHOBEIIAHUH
34 PacueT yCcTpOHCTB BUCOHAOIIONCHHUS + + +
35 PacyeT 371€MEHTOB U yCTPOMCTB

o + + +
TenepanuosemarenbHoi anmaparypsl (I'TIO-2.1)
36 PacyeT 371€MEHTOB U yCTPOICTB

3 + + +
TenepanuoBemnarenbHoi anmaparypsl (I'TIO-2.2)
37 Cetu u cucreMsl Lu(poBOro N N N
TeJepaIuOBEIaHUs
38 Cucremsl 3aKCcH ayauo- U BUJIEOCUTHAJIOB +
39 Cucremsbl oToOpakeHus HHGOpMaIUU +
40 Craructuueckas Teopus N N N
MH(OKOMMYHUKAIIMOHHBIX CHCTEM
41 CxeMOTeXHHKa TeJIEKOMM YHUKAIIMOHHBIX N N N
YCTPOMCTB
42 Teopus BEpOSTHOCTEN U MareMaTuyeckas N N N
CTaTUCTHKA
43 Teopus 2NEKTPUUECKUX LEeNEN + + +
44 ®Ousuka + + +
45 ®dusznyeckre 0CHOBBI JIEKTPOHUKH + + +
46 Ludposas 00paboTKa CUTHAJIOB + + +
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47 DneKTpOMarHuTHBIE MOJISI U BOJIHBI + + + +

5.4. CooTrBeTcTBHE KOMIIETEHIM, (OPMUPYEMBIX PH U3yYEeHUH TUCHHUILUIUHBI, U BUA0OB 3aHATHI
CooTBercTBHE KOMIETEHUUH, (HOPMUPYEMBIX MPH H3YyYECHUH AUCHMIUIUHBL, U BHUJIOB 3aHITHN
MpeICTaBICHO B Tabmuie 5.4.
Tabmuma 5.4 — CoOoTBEeTCTBHE KOMIICTCHIIMH, (DOPMUPYEMBIX TMPH W3YYCHUH ITUCIUILIMHBI, U BHUJIOB
3aHSATUN

E Bungnl zaustuit
= .
5 = =
5 g & S @DopMbI KOHTPOJIS
E o o .
= = s =
C =¥ <
Z = O
OK-7 + + + KonTponsnas pabora, Otder o
WHJMBUIyaJIbHOMY 3aJaHUI0,
Ox3ameH, KomnokBuym, Onpoc
Ha 3aHaTuAX, TecT
6. UaTepakTuBHBIE MeTOAbI U GOPMBI OPraHU3aANNH 00yYeHUs
He npenycmorpeno PVYIIL.
7. JlabopaTtopHble padoThI
He npenycmorpeno PYIIL.

8. IIpakTHyeckue 3aHATUSA (CEMUHAPDBI)
HanmeHoBaHMe MPAKTUYECKUX 3aHATUH (CEMUHApPOB) NMpHUBEAEHO B Tadmuue 8.1.
Tabnuua 8.1 — HaumeHoBaHUE NPAaKTUYECKUX 3aHATHI (CEMUHAPOB)

3 2 g
2 ==
< 2 5
HasBanns paznenos HaumeHoBaHMe IPaKTUUECKUX 3aHATUHN (CEMHUHAPOB) 3~ S5
: 2
IS o =
&l S g
~ S
1 cemectp
1 DnemeHTsI TEOPUU JevicTBrs HaxQ MaTpuLaMu 2 OK-7
WHEWHBIX MPOCTPAHCTB. N
JTHe POCTpaHC Brruucnenue onpeaenurenen 2
Marpuupl,
onpenenuTeny, cucrempl  OOpaTHas Marpuia. PelieHie MaTpHYHbIX ypaBHCHHIA 2
JTHHCHHBIX Jluneitnble npocTpancTBa. Panr mMarpuisl 6
anre0panvecKux p . . 4
ypaBHEHHM CLICHNE ONPE/IENEHHBIX CHCTEM JIMHEHHBIX
YpaBHEHUI
Pemenue Heonpenea€HHBIX CUCTEM JTMHEHHBIX 4
YPaBHEHUNU
KontponpsHnas pabora 2
Konnoxsuym
Hroro 23
2 Anrebpa Anrebpa reoMeTpHUECKUX BEKTOPOB 6 OK-7
TCOMCTPHHICCKIX [Tpsimast TMHUSA HA MIIOCKOCTH
BEKTOPOB. OCHOBBI
AHATHTHYECKOM Kpussie Broporo nopska. OKpy>KHOCTb. DJLIHUIIC.
TCOMETPHH. I'mnepb6oina. [TapaGoma.
[TonsipHas cucrema KOOpaAUHAT 2
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IImockocTh

IIpsiMas B mpocTpaHCTBE

Coepa. Hunmunanper. Konycbr

[ToBepxHOCTH BTOPOTO MOPSsIIKA

KonTponbhas pabora

KomnokBuym

Hroro

— NN NN

N
98]

3 OyHKIUM B TMHEHHBIX
MIPOCTPAHCTBAX

4 KoMIJIeKCHBIE YHCIIA.
OYHKINH KOMILIEKCHOTO
MePEMEHHOTO

Hroro 3a cemecTp

JIuHeitHble oneparopsl

KonTponbhas pabota

OK-7

KomnokBuym
Hroro

KomiiekcHbIe ynciaa u I[eflCTBPISI HaJ HUMU

OK-7

CDYHKL[I/II/I KOMIIJICKCHOI'O IICPEMCHHOT'O

KontponpHas pabora

KonnokBuym

HUrtoro

e R S S I I O RN AN

p—
p—

o))
i

9. CamocTosiTesibHasi padoTa

Bupr CaMOCTOATEIbHON pa6OTBI, TPYAOCMKOCTb U Q)OpMpreMBIe KOMIICTCHIUU ITPCACTABJIICHLI B

tabnuue 9.1.
Tabnuua 9.1 — Buasl caMOCTOSTENBHOM pabOThI, TPYAOEMKOCTh M (JOPMHUPYEMbIE KOMIIETEHIIUN
3 0]
2 3 E
2 = 0
. > O =
Bunnl camocrostensHOU S a )
HasBanns paznenos S =5 @opMBbI KOHTPOJIA
paboThI o S E
=4 a =
e Q2
= S}
1 cemectp
1 DnemeHTsI TEOPUU ITonroroska k 6 OK-7 Komnoksuywm,
JUHEHWHBIX MPOCTPAHCTB.  MPAKTUUYECKUM 3aHSITHSM, KonTpomnpHnas pabdora,
Marpultibl, onpeaenuTend, ceMUHapaM Omnpoc Ha 3ansTHX, Tecr,
HCTEMBI JIMHEWHBIX K3aMeH
cue g JTHE CamocTrosTenbHOe 4 Jksame
anredpandecKkux
copantcee U3ydeHue TeM (BOIpPOCOB)
YPaBHCHHIH TEOPETUYECKON 4acTH
Kypca
IToaroroBka K 4
KOHTPOJBLHBIM paboTam
[TonroroBka k 6
KOJIJIOKBUYMY
Uroro 20
2 Anrebpa IToaroroBka k 8 OK-7 KonmoxBuywm,
F€OMETPUYECKHUX MPaKTUYECKUM 3aHATUSIM, KontponsHas padora,
BEeKTOPOB. OCHOBBI ceMHHapam Ompoc Ha 3aHATHSAX,
AHAIUTUYECKOU CAMOCTOSTENBHOE 10 Otuer no
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TEOMETPHUHU.

H3y4YCHHE TeM (BOIIPOCOB)
TEOPETUYECKON YaCTh

Kypca

WHIUBHIYAIBHOMY
3ajanuio, Tect, Dxk3aMeH

Brinmonxnenue 4
WHAUBUAYAJIbHBIX 3a/IaHUN
[ToaroroBka k 4
KOHTPOJILHBIM paboTam
[TonroroBka k 6
KOJUIOKBUYMY
Uroro 32
3 ®yukuuu B muHeHbIX  [loaroroska k 4 OK-7 Komnoksuym,
IPOCTPaHCTBAX MPAKTHYECKUM 3aHATHIM, Konrponwshas padora,
CEeMHUHapaM Omnpoc Ha 3aHATUSX,
[ToaroToBka k 4 Order 1o
KOHTPOJIBHBIM paboTam MHJIMBUNYaIIEHOMY
3amanuto, Tect, Dk3ameH
IToaroroBka k 4
KOJIJIOKBUYMY
Uroro 12
4 KoMIuieKCHbIE Yuca. ITonroroska k OK-7 Komnoksuym,
OYHKINY KOMIUIEKCHOTO  TPAKTUYECKUM 3aHSTUSIM, Konrtponwshas padora,
MEPEMEHHOTO ceMuHapam Omnpoc Ha 3ansaTusx, Tecr,
K3aMCH
CamocTosiTeTpHOe 4 Jksame
u3ydeHue TeM (BOIpPOCOB)
TEOPETUYECKON YacTH
Kypca
[ToaroToBka k 4
KOHTPOJBHBIM paboTam
[ToaroToBka k 4
KOJIJIOKBUYMY
Uroro 16
Hroro 3a cemecTp 80
IToaroroBka u ciava 36 DK3aMeH

OK3aMCHa

Hroro

116

10. KypcoBas pabdora (mpoekr)

He nmpenycmorpeno PVYIL

11. PeiiTuHroBasi cucreMa JJist OHEHKHU YCIIeBA€MOCTH 00y4aroIuXCst

11.1. banibHbIe OLEHKH /Il 3JIEMEHTOB KOHTPOJIA
Tabmuma 11.1 — banibHbIe OTIEHKH 711 2IEMEHTOB KOHTPOJISI

. N MaxkcuMasbHBIN
N MaxkcuManbHBII MaxkcuManbHBII
DneMeHThI y4eOHOM OaJ 3a mepuo Bcero 3a
6amt Ha 1-yto KT ¢ Gamnn 3a nepuon
JeSITENIbHOCTH mexnay 2KT u Ha CEMECTD
Havasa ceMectpa  mexay 1KT u 2KT
KOHEIl ceMecTpa
1 cemectp
KonmoxBuym 8 7 15
10
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KontpomnsHas padota 10 12 10 32
Onpoc Ha 3aHATUAX 3 3 3 9
Otuer o 5

WHIUBUIYAIEHOMY

3aJJaHUIO0

Tecr 3 3 3 9
HToro makcumym 3a 16 31 23 70
nepuos

DK3aMeH 30
Hapacratomum utorom 16 47 70 100

11.2. IlepecyeTt 6a/1J10B B OLIEHKH 32 KOHTPOJIbHbIE TOYKH
[TepecueT 0amIOB B OLIEHKH 32 KOHTPOJIBHBIE TOUKH MIPE/ICTaBICH B Tabmuie 11.2.
Tabmuma 11.2 — IlepecueT 6ay10B B OIICHKH 32 KOHTPOJIbHBIE TOYKH

bayel Ha 1aTy KOHTPOJIBHOM TOUKHU Onenka

>90% ot MakcuMaabHOU cyMMbI OamioB Ha naty KT 5

Ot 70% no 89% ot makcumanbHON cymMmMbl OaioB Ha gaty KT

Ot 60% 10 69% ot makcumabHOM cymMbl OaiioB Ha gaty KT

N W B

< 60% oT MakcuManbHOU cyMMbl 0asu1oB Ha aaty KT

11.3. Ilepecyet cymMMbI 02/1710B B TPAAUIIHOHHYI0 M MEKTYHAPOIHYIO OLIEHKY

[lepecueT cymmbl OaJIJI0B B TPAJAULIMOHHYIO U MEXIYHAPOIHYIO OLEHKY MPEACTaBIeH B TalOnule
11.3.

Tabmuma 11.3 — IlepecueT cyMMbI OaJUTOB B TPAAULIIMOHHYIO U MEKIYHAPOIHYIO OLIEHKY
Wrorosasi cymma GaJiios,

Onenka (I'OC) YUUTBIBAET YCIEIIHO CAAHHBIN Onenka (ECTS)

IK3aMeH

5 (oTMuHO) (3a4TEHO) 90 - 100 A (OTIM4YHO)
85 -89 B (ouenb xoportiio)

4 (xopolo) (3a4TeHO) 75 - 84 C (xoporto)
70-74 D (ynoBneTBopUTEIBHO)

3 (YIOBIETBOPUTEIHHO) (3aU4TEHO) 6>-69
60 - 64 E (mocpenctBeHHO)
2 (HeynOBIIETBOPHTEIHHO) (HE Huxe 60 6amios F (neynoBneTBopHUTENBHO)

3aYTEHO)

12. YueOHO-MeTOAMYECKOE U MH(OPMAIITHOHHOE o00ecTieueHrue TUCHMIINHBI

12.1. OcHoBHas aUTEpaTypa
1. Jluneiinas anrebpa. AHanmuTHUYeCcKas reoMeTpus: YueOHoe nmocobue / Marazunaukona A. JI.,
Maraszuaankos  JI. W. - 2010. 176 «c¢. [DnextponHsli pecypc] - Pexum goctyma:
https://edu.tusur.ru/publications/2244 (nara oopamenus: 20.06.2018).
2. Beicmias maremaruka III. OyHKIMM KOMIUIEKCHOTO IepeMeHHOoro. Psnpl. MHTerpansHbie
npeoOpaszoBanus: YueOHoe mocobue / MarasunnukoB JI. WM. - 2012. 206 c. [DnektpoHHBIH pecype] -
Pexxum moctyma: https://edu.tusur.ru/publications/2258 (nara oopamenus: 20.06.2018).

12.2. lononHuTEIBHAS IUTEPATypa
1. Topnau b.A. Jluneitnas anrebpa , yuebHoe nocobue : 1-e usn., U3n-Bo:Jlans, 2012r., 480c.
[OnexTponnblii pecypc] - Pexum mocryma: https://e.lanbook.com/book/4042 (mara oOpamieHus:
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20.06.2018).
2. Kypom A.I. Kypc Bwicmieir anrebpbl, yueOHUK,19-¢ u3n , Uzn-so:Jlams, 2013r.,432c.

[DnexTpoHHBId pecypc] - Pexum nocryma: https://e.lanbook.com/book/30198 (mara obGpamienus:
20.06.2018).

12.3. YueOHO-MeTOAUYECKHE MOCOOU

12.3.1. O0s3aTe/ibHbIE Y4eOHO-MeToAuYecKre Nocoous

1. Beicmas maremaruka l. IIpakTukym mo JIuHEWHHOH anreOpe M aHAIUTHYECKOW T'€OMETPHH:
VYyebnoe nocodue / Marazunnaukos JI. 1., MarasunaukoBa A. JI. - 2007. 162 c. (peKOMEHI0BaHO IS
CaMOCTOSITENILHOM paboThI) [ DNMEeKTpOHHBIN pecypce]| - Pexxum noctyma: https://edu.tusur.ru/publications/37
(mara obpamenus: 20.06.2018).

2. IlpaktukymMm 10 Teopud (YHKIMH KOMIUIGKCHOTO TEPEMEHHOrO, TEOPHH  PSJIOB,
OTICPAIIMOHHOMY HUCUYHUCIICHHIO: YueOHo-MeToanueckoe mocoodue / EnpmoB A. A., ExsoBa T. A. - 2018.
194 c. (pekOMEHIIOBaHO JIi CaMOCTOSTENBHOW Pa0OTHI) [DNeKTpoHHBIA pecypc] - Pexum mocryma:
https://edu.tusur.ru/publications/7377 (nara obpamenus: 20.06.2018).

12.3.2. YueOHO-MeTOOMYeCKHe MIOCOOMS 1JIs1 JIML ¢ OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBbSI U
UHBAJH/I0B

YueOHO-MeTOANYECKUE MaTepHaiIbl JUIS CAMOCTOSTEIBHOM U ayTUTOPHON paboThl 00ydaromuXcs
W3 YHCIIA JIAI C OTPAaHUYEHHBIMU BO3MOXXHOCTSIMH 3/J0OPOBbS M MHBAJIMIOB MPEIOCTABISIOTCS B (hopMax,
a/lalITUPOBAHHBIX K OTPAaHMYCHUSIM UX 370POBbSI U BOCIIPUATHS HH(OPMALIHH.

JI1s1 JIMI ¢ HAPpYUIEHUSIMM 3PeHUst:

- B ()OpME AIIEKTPOHHOTO JIOKYMEHTA;

- B II€YaTHOW (hOpMe YBETUUEHHBIM MIPH(TOM.

JI1s1 IM1 ¢ HAPYILIEHUsSIMM CJIyXa:

- B ()OpME AIIEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHOH (hopme.

JIJ1s1 JIMIL ¢ HAPYIIEHUSIMH ONIOPHO-ABUIaTeILHOTO anmapara:

- B (hopMe DIIEKTPOHHOTO IOKYMEHTA,;

- B TIe4aTHOU (hopme.

12.4. IlpodeccuonajibHblie 6a3bl JAHHBIX U HH(OPMAIIMOHHBbIE CTIPABOYHbIE CHCTEMbI

1. 1. https://zbmath.org loctyn cBoGoausiii, zbMATH — camas monnas maremarnueckas 6asza
JAaHHBIX, OXBAThIBAIOIIasi MaTepHalbl ¢ KoHa 19 Beka. zbMath comepxur oxono 4 000 000 1OKyMEHTOB,
u3 6omee 3 000 xypuasoB u 170 000 kHUT TO Maremaruke, CTaTUCTHKE, WH(OpPMATHKE, a TaKke
MAaIIMHOCTPOCHUIO, (DU3HUKE, €CTECTBEHHBIM HayKaM U Jp.

2. Cucrema nuctaniuonHoro oopaszosanuss MOODLE (metopuueckue Marepuaibl: TEKCTOBBIE,
ayauo u Buaeodaissl, MHAWBUIyadbHbIE 3aJaHUs, TECTHI U T.1.),

13. MarepuajbHO-TeXHHYecKOe o0ecniedeHHe TUCHUILINHBI U TpedyeMoe NpOorpaMMHoe
o0ecneyenmne

13.1. O6uue TpedoBaHNs K MATEPHATbHO-TEXHMYECKOMY M MPOrPAMMHOMY 00ecredeHn 10
AMCUMILTUHBI

13.1.1. MarepuaJIbHO-TeXHHYECKOE H IPOrpaMMHOe o0ecredeHne s JTeKIUOHHBIX 3aHATHI
21.]'[5[ IMPOBCACHHUA 3aHATHI JICKOMOHHOI'O THIIA, T'PYIIIOBBIX W HWHAWBUAYAJIIBHBIX KOHCYJIBT&HHﬁ,
TEKYLIETO KOHTPOJA U HpOMe)KyTO‘IHOfI aTTCCTAllMU HCIIOJIBb3YCTCA yqe6Ha$1 AyIUTOpHA C KOJIUYCCTBOM
MOCAJOYHBIX MECT He MeHee 22-24, 000opynoBaHHAas TOCKOM M CTaHAAapTHON yueOHOM Mebemnbio. MMeroTcs
JEMOHCTPAIIMOHHOE O00OpyIOBaHME M Y4eOHO-HAIVISAHBIE TOCOOMs, 00ECIeUnBAIOIINE TEMaTHYECKUE
WUTIOCTPAIUH 110 JICKIIHOHHBIM pa3ziesiaM JUCLUIUTHHBIL.

13.1.2. MarepuaJIbHO-TeXHHYECKOEe M IPOrpaMMHOe o0ecredeHue Il MPAKTHYEeCKUX 3aHATHI
VYyeOHast ayquTopust
yueOHasi aynuTOpHsl IJIsi NPOBEACHUS 3aHATUN JIEKIMOHHOTO THUIA, y4deOHas ayJuTopus Ul
MPOBEICHUS 3aHATHI MPAKTHUECKOTO THUIA, yueOHas ayTUTOpUs JUIs POBEIEHUS 3aHATHIH CEMUHApPCKOTO
THUIIA, TOMEIEHUE JUIsl MPOBEACHHS TPYNIOBBIX M WHIUBUAYAJIbHBIX KOHCYIbTAllMM, MMOMEIIEHUE IS
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MIPOBEJICHUS TEKYIIETO KOHTPOJISL ¥ IIPOMEKYTOUHOU aTTeCTallNH
634034, Tomckas obnacts, . Tomck, Bepmuauna ynuna, 1. 47, 303 ayg.
Ornucanue UMErIIErocss 000PyI0BaHHUS:
- KommiekT cnenuanu3upoBaHHON yaeOHOM MeOeu;
- PaGouee mecto mpenogaBares.
[Iporpammuoe obecrieueHue He Tpedyercs.

13.1.3. MarepuaJibHO-TeXHHYECKOE U IPOrPaAMMHOe obecredyeHne 1JIsl CAMOCTOSITEeIbHOI padoThl
s camocTosATeIbHON pabOThl MCHOJB3YIOTCS Y4eOHBIC ayIuTOpUH (KOMITBIOTEPHBIC KJIACCHI),
PacIoJIOKEHHBIE IO aJIpecaM:
- 634050, Tomckas obmacts, T. Tomck, Jlennna npocnexr, 1. 40, 233 ayn.;
- 634045, Tomckast o6macTb, . Tomck, yn. Kpacnoapmetickas, a. 146, 201 ayn.;
- 634034, Tomckas o6macTs, I. ToMck, Bepmmanna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6macTh, . Tomck, Bepimmauna ynuia, 1. 74, 207 ayn.

CocraB 000pyn0OBaHUsA:

- yueOHast MmeOeb;

- komnbroTepsl kiacca He Huxke [IDBM INTEL Celeron D336 2.81'Tw. - 5 it

- KOMIIBIOTEPHI IMOJKIIOUEHBI K ceTu «HTepHeT» M 00eClednBaroT JOCTYH B 3JIEKTPOHHYIO
MH(POPMAIMOHHO-00pa30BaTEIbHYIO Cpely YHUBEPCUTETA.

[lepedens mporpaMMHOTO 0OECIICUeHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 qyis Windows;
- 7-Zip;

- Google Chrome.

13.2. MarepuajibHO-TeXHHYECKOe o0ecneyeHne TUCUUIIMHBI JJIsl JIMI[ ¢ OTPAHMYEHHbIMHU
BO3MO’KHOCTSIMM 310POBbSI U HHBAJIU/10B

OcBoeHME NUCUUIUIMHBI JINIAMU C OTPAHUYEHHBIMU BO3MOYKHOCTSIMM 30POBbS W WHBaJIUJaMU
OCYIIECTBIISIETCS C UCIOIb30BAHUEM CPEJICTB OOYUEHHS OOIIEro U CIEeNUaIbHOTO Ha3HAYEHHUS.

[Tpr 3aHATHAX ¢ OOydYarOIIMMHUCSA € HAPYLIEHHSIMH CJIyXa MPeJyCMOTPEHO MCIOIb30BAHUE
3BYKOYCHUJIMBAIOIIEH amnmaparypbl, MYIbTUMEAUMHBIX CpPEIACTB W JPYIHX TEXHMUYECKHX CPENICTB
npuema/mepenadu ydeOHOW MH(pOpPMALUU B AOCTYHHBIX (opMax, MOOMIIBHOM CHUCTEMBI MpErnojiaBaHUs
Ui 00y4aroIMXCsl ¢ MHBAJIMIHOCTBIO, MTOPTAaTUBHOM MHAYKIIMOHHOW CHUCTEMbl. YueOHas ayAuTOpHus, B
KOTOpOW 3aHMMAIOTCSl OOyyaroliuecss ¢ HapylleHHeM cilyxa, 00OpyloBaHa KOMIIBIOTEPHON TEXHHUKOH,
ayIMOTEXHUKOM, BUICOTEXHUKOU, NIEKTPOHHOHN JOCKOH, MYIIBTUMEIUHHON CUCTEMOM.

[Tpu 3aHATHAX C OOYYAIOUIMMHCS € HAPYLIEHUSIMH 3PEHUSIMM IIPEIYCMOTPEHO UCIIOJIb30BaHKE B
JIEKIMOHHBIX U YY€OHBIX ayAUTOPUSIX BO3MOKHOCTH IIPOCMOTPA YAAJIEHHBIX 00BEKTOB (HalpUMep, TEKCTa
Ha JIOCKE WM Claiifia Ha 9KpaHe) MpH MOMOIIM BUAECOYBETUUUTENEH 17151 KOM(OPTHOTO MPOCMOTpa.

[Ipu 3aHATHAX € OOYyYalOIIMMHUCA € HApPYLIEHMSIMM OIOPHO-IBHMIaTeJIbHOIO Aammapara
UCTIONB3YIOTCSl aJbTEPHATUBHbBIE YCTPOWCTBA BBOJA HMH(OpPMAIMM W JApPYrHe TEXHHUUYECKUE CpelCTBa
npuema/mepenauu ydeOHOW HMH(pOpPMALUU B AOCTYHHBIX (opMax, MOOMIIBHOM CHUCTEMbI OOyUEHMS JUIS
JTonied ¢ MHBAJIMIHOCTRIO.

14. OIIeHO'-IHLIe MaTepHuaJabl H METOANYCCKHEC PCKOMEHAAIUHA 110 OpPraHu3aluu U3yUeHUus
AUCHHUIIIMHBI

14.1. Coaep:xaHue OLEHOYHBIX MATEPHAJTIOB U METOAUYECKHE PEKOMEHAALM U
21.]'[5[ OLOCHKU CTCIICHHU CCbOpMI/IpOBaHHOCTI/I n ypOBHSI OCBOCHHA 3aerHHeHHBIX 3a )IHCHHHHHHOﬁ
KOMIIETEHIIUH UCIOJIb3YIOTCS OLIEHOUYHbIE MaTepUaJIbl B COCTABE:!

CornacoeaHa Ha noprane Ne 33266 13



14.1.1. TecToBBIC 3aHaHUA

1.
Hanbr MaTpunst A pasmepa (5 x 2) u B pasmepa (n x 1). 5
[Ipu xakux 3Ha4YeHUAX 7 cymecTByeT Matpuia C = A-B? 3
2
1
2.
OO6partHas MaTpuIia 0003HaYaeTC. .. AT
A-1
An-
Ag
3.
-2 1 2 0 -1 1
Iyern C'=A-B, rue A= ubB-= . Haiitu ¢s5.
1 0 -1 2 1 0
-1
2
4.
2 3 -1 2
Jana marpumna A = - Bribepure AT 3 0

3.
Beruncnure onpenenuTens
5 0 0
=1 2 0
7 -3 -1

6.

I/I3BeCTHO, YTO paHr OCHOBHOH MaTpuiibl CUCTEMBI JIMHEHHBIX

anredpanvecKkux ypaBHEHUH HE paBeH paHry pacliipeHHOW MaTpPHULIBI
Torna cucrema...

CoBmecTHas HeOHpe,[[eJ'[éHHafI

HecoBmecTHas

CoBmecTHas OHpe,Z[GJ'IéHHaSI

OpHopoaHas
7.
Hana cucrema
-1
39 + T3 = —2;
—r1 + 313 =1, Her
200+ 43 =2

MoO>XHO JT1 HEU3BECTHOE X, HaiiTu o ¢popmynam Kpamepa? Ecnu Henb3s, 2
TO BbIOEpuTE OTBET HeT. Eciii MOXXHO, TO OTBETOM BBIOEpUTE
COOTBETCTBYIOIIIEE 3HAYCHHE X . 3
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8.

W3BecTHO, UTO paHr OCHOBHON MaTpPHUIbI CHCTEMBI IMHEHHBIX
areOpanvecKuX ypaBHEHUI paBeH paHry PacllMPEHHONW MaTPHLBL, HO
MeHbllIe yicia Heu3BecTHbIX (rang A = rang C < n). Toraa cucrema...

CoBMecTHas ornpeaencHHas

CoBMecTHas HeoTpeneaEHHas

HecoBmecTHas

OmHopomHast
9.
Bnast, uro BekTopbl a = (3,1,2) u b = ai + 5j — k oproronanbuel, 1
HalIuTe 3HAYEHUE Mapamerpa o. 0
-1
2
10.
Hanst BekTopst a = (3,1,2), b= (1,-2,0) [a,b]=3-1+1-(-2)+2-0
Yxaxute GopMyITy TSl BRIMUCICHUS BEKTOPHOTO IMpon3BeneHus [a,b]. k
[ab]=|3 1 2
=2 0
i jk
[a,b] = -2 0
3 1 2
3 1
[a,b] = -2
2 -2
11.
. P e .. =] 2 Jd
Ssnsiercs sm onepatop A[x]| =x+1i, A: V3 — V; smHeiinbmM ‘
oneparopam? Ecin He sipjisieTcs, TO BEIDEpUTe OTBeT HET. A= g ~l =l
Ecimm apasercs, To yKazKuTe MaTPHILY 9TOTO OHepaTopa 2 4 -8
B Oasnce i, j, k. -1 3 2
A= 2 -1 -1
L —L -3}
2
A= 1
-2
Her
12.
1 -2\. | A=-3
dsnsercs mm BeKTOp ¢ = (1,2) cobeTBeHHBIM JiIs MaTpuibl A = 5 3 ? 1=2
Ecnu He siBisieTcs, To BeIOEpUTE OTBET HeT. Eciu sBnsercs, To Beioepute | HET
OTBEUAIOIIEe eMy COOCTBEHHOE YHCIIO. A=0
13.
Yroa Mexny npsIMbIMA 0°
y=r+1lnuny=2
45°
paBeH...
90°
1200
14.
VYpaBHeHHE I'unep6ony
z? =1 Onnurc
9 OKpy>KHOCTb
orpeieNseT Ha TNIOCKOCTH. ... Iapa6omny
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15.

Yy
\ I [ | \ |
A Lo oTs ol ailes o esohi= 3
| | | | | |
YR O T
| | | | |
2___ | | = s albe e s
| I | | | |
| | | | | |
I, s oo s oy s s o o wp
| I [ | | [
| | | | | |
0 1 2 3 4 5 6=

Ha otpeske [1;6] 3amana ¢pynkuus, rpaduk KOTOPOH NPUBEICH Ha
pPHUCYHKe. YKaKUTE aHATUTHYECKOE 3aJaHNe 3TON (PYHKIIUH.

1<x<4

3, 4<z<6

>+
. _xx 1<e<4

y = 3
3, 426

w2, 1dn<id

3, 4<z<6

16.

VEKaxkure eé JeKapTOBEI KOOPJAHHATHI.

3T
WsBecTHbI NOJISpHBIE KOOPIUHATEI TOYKH A | 2, 1

A(-v2,v2)

A(V2,-2)

A(V2,V?2)

A(_\/Es _\/E)
17.
Haiitu qyuny otpeska, oTcekaeMoro oT ocu OZ mpsMoit 1
T =2t+4, 9
y=1t+2, 3
z=t-1
: 4
18.

Kakolii reomeTprieckuii 00pa3 onpeneisieT ypaBHeHHE
(x-2)2+(y+1)*+22=4

B IIPOCTPAHCTBE?

HI/I.]'II/IH)Z[pI/I‘IeCKaSI ITOBCPXHOCTDH

IInockocts

Coepa

Konnueckast moBepXxHOCTh

19.
2 _
Haiimure z, ecmn z = @, |z1| =2, argz = —Z, |29 = 6, argz; = —ﬂ. 3
21 3 3
20
0
V3
7
20.
Hana dyuxmus f(t) = 5e2t. Haiigure |f(1)]. 25
10
21
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10.
11.

12.

13.

14.

15.

16.

14.1.2. 9k3aMeHAIITMOHHBbIE BOIIPOCHI

Matpunpsr pazmepa m x n. Tpanernenyiaabuble, KBaJIpaTHbIE, CHMMETPUYHBIE, TPEYTOJIbHbBIE, A~
rOHAJIbHBIE, €/IMHUIHBIE MATPUILl. Omeparun HaJl MATPUIAMHA.

Ornpetenuresib opsijika n. Beranciienne orpeennresieii mopsijika 2, MOPsAIKa 3, OIpeaeuTesei
Tpeyrojbabix MaTpuil. CBoiicTBa omnpeseauTtesneil. Berauciaenue onpeennTess MOpsaIKa 1 METO-
JIOM pa3JI0yKEHUs 110 9JIEMEHTaM CTPOKHU (CToJIoIa).

Obparnas marpuria. Marpudnbie ypaBHEHUS.

JIuHeltHbIE TPOCTPAHCTBA, MOAIPOCTPpaHCcTBa. [IprMepsl TMHEIHBIX TPOCTPAHCTB. Apudmerntde-
CKHe ITPOCTPaHCTBA. JIMHEHHO 3aBUCHMbIe /HE3aBUCHMbIE CHCTEMbI BEKTOPOB ((DyHKIIHIA).

PasmepnocTs mmHENHBIX TpOcTpaHcTB. basnc n-mepHoro jimHeitHOro mpocTpancTsa. KoopauHaTet
BEKTOpa B JIMHEHHOM IipocTpancTBe. CBejieHne oreparuii HaJi BEKTOPAME K OIepaIusaM HaJ UX
KOODJIMHATAMU.

Munop mopsijika m TpsSMOyToJibHONH MaTpuilbl A. Panr marpuiipl, 6a3ucHBII MUHOD, Oa3MCHBIE
CTPOKM U CTOJIOIBI MaTpuiibl. TeopeMa o 6a3MCHOM MUHOPE, €€ IIpUMEHEHNE.

[IpakTuueckuii crocod OThICKAHUS paHra MaTpuibl. [IpeobpazoBanusi MATPUIIBI, HE MEHSIOIINE
e€ panra.

EBkumoBo nmpocrpancTBo. OproroHaibHble BeKTOPBI. OpToroHaabHble MATPHUILl. CBI3b OPTOTO-
HAJILHOCTU C JIMHEHHO 3aBUCUMOCTBIO/ HE3ABHUCUMOCTBHIO CHCTEM BEKTODOB.

CucremMbl JIMHEHHBIX ajaredpanvecKux ypaBHEHUil. 3anuch cucreMbl B MaTpuaHoit opme. [lomns-
Tre pertenns cucreMbl. COBMECTHBIE, HECOBMECTHBIE, OIIPEIe/IEHHbIE U HEOIIPEIeICHHbIE CUCTEMBI.
COBMECTHOCTD IIPOU3BOJILHON CUCTEMbI JIMTHEHHBIX ypaBHeHMl. Kak BBISCHUTH, UTO CUCTEMA SIB-
JISIETCST OTIPEJIE/IEHHOM NI HeOoIpeIe/IeHHOM 7

XapaKTepUCTUKa W PeIeHne OIPeJIeTIEHHBIX CUCTEM.
XapaKTepUCTUKaA W PEIIeHue HEeOIPEICTEHHBIX CHCTEM.

Opropogabie CJIAY. Ocobbie cBoOCTBA TAKUX CUCTEM. XapaKTEPUCTUKA U PEIIEHNE OTHOPOIHBIX
CJIAV.

[IpaBas jekapToBa cucTeMa KOOpP/IMHAT Ha IIOCKOCTH, B IIPOCTPAHCTBE. | eoMeTpuyiecKuii BEKTOP,
ero KoopjuHaTel. Paguyc-BekTop TOUKHN, KoopauHaThl Touku. OpT BekTopa. Hampassrormime Ko-
CHHYCBI BEKTOPA.

Papabie BekTopbl. Kak mocrponTh ¢BOOOIHBII BEKTOP a, MPUHAB 3a ero Hadaygo Touky A? Orme-
paluu CJIOXKEeHUsT TeOMETPUIECKIX BEKTOPOB W YMHOYKEHUS T€OMETPUIECKOTO BEKTOPA Ha YUCJIO.
Kak HaiiTn KOOpAUMHATHI CepeIMHBI OTPE3Ka, €CJIM U3BECTHBI KOOPIUHATHI €r0 KOHIIOB?

Kak moctponTh IMPOEKINI0 TOYKKA Ha OCh W IPOEKIINI0 BEKTOPa Ha OCh Ha IIJIOCKOCTU U B IIPO-
crparcTBe? Kak BBIYUC/INTE MPOEKITNIO BEKTOPa a Ha OCh, OMPEIeIsieMyo BeKTOpoM b?

CKaJIHpHOG IIpousBe/JeHrue reoOMeTpuiIeCKux BEKTOPOB, €I'0 BbIYUCJIEHUE 1 €Ir'0 CBOICTBA. HpI/IMe—
HEHHNE CKaJIAPHOI'O IIPOU3BEICHUI.

17
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17.

18.

19.

20.
21.
22.

23.

24.

25.

26.

27.

28.

29.

30.

31.
32.

33.

34.

35.
36.

BekTopHoe mpounssejeHne reoMeTpuIecKX BEKTOPOB, €r0 BBIYHUCIEHIE U €ro CBolicTBa. l'eomer-
PUYECKUIT CMBICTT MO/JIYJIsI BEKTOPHOT'O TTPOU3BEJIEHUSI.

Kpusnbie na mimockoctu. Kakme reomerpudeckne oOpasbl Ha IJIOCKOCTH OIPee/deT ypaBHEHUE
F(x,y) = 07 HazoBure KpuBble, KOTOpble BaM U3BECTHBI M 3AIUIIATE UX YPABHEHUS.

YpaBHeHUd IPAMOil Ha TIJIOCKOCTU B JIEKAPTOBOI cucTeMe KoopuHat. HeroJinbie ypaBHeHUS TIPS-
MbIX. OCODEHHOCTHU PaCIIOIOKEHUST TPSIMBIX, 33 ITAHHBIX HEIIOJTHBIMI Y PABHEHUSIMHU.

Kpusonuneiinble kKoopuHaThl, TpeodpaszoBanus kKoopauHat. [longpraada cucrema KOOpIMHAT.
CriocobbI 3a/1aHust KPUBOI B IIPOCTPAHCTBE. Y DABHEHUS MIPSIMOI B IIPOCTPAHCTBE.

[ToBepxnocTu B TpéxmepHOM IpocTpaHcTBe. Kakne reomerpudeckue obpa3bl olpeesseT ypaBHe-
uue F(z,y,z) =07 HazoBure noBepxHocTu, KOTopbie BaM U3BECTHBI U ONUIIUTE UX YDABHEHUS.

YpaBHEHHUS IIJIOCKOCTH B JIEKAPTOBOI cucTeMe KoopiauHat. HemosHbie ypaBHEHUSA IJIOCKOCTEN.
OcobeHHOCTH PACIIOIOXKEHUS TIOCKOCTEH, 3aJaHHBIX HEITOJHBIMI YPaBHEHUSIMU.

Hunuaapudeckas u chepudeckasi CUCTEMbI KOOPIUHAT.

[Tonarue byukmun f: Dy € R,, - Ey € R,,. ObnacTs onpenesnenns n o0/1acTh 3HaAYCHTI (DYyHKITIN
OpU PA3/IMIHbIX 3HaYeHusX m u n (Ha npumepe m = 1,23 u n = 1,2, 3). Tousrue rpaduka

dyHKIHUN.

Jluneitnbiit oneparop A : R, - R,. Marpuna Jsmneiinoro oneparopa A : R, - R,. Kak naiitu
KOOp/IMHATHI BeKTopa A[x], 3Has marpuity oneparopa A : R, — R,? Komuosunus gaByx JUHEHHBIX
OTIEPATOPOB.

CobcTBeHHble YnCiia U COOCTBEHHBIE BEKTOPBI JUHETHOTO orepaTopa. Hpouecc OTBLICKAHUA COO-
CTBEHHBIX YUCE] U COOCTBEHHBIX BEKTOPOB.

OO6muit 1 KaHOHWYECKUil BUJ KBaJpaTudHOi (popMbl 1ipu n = 2, n = 3. MaTpuia KBaJpaTuaIHONR
dOpPMBI.

Jluneiinas dopma. Jluneitnoe ypapuenne (obmuit Bujg, n = 2, n = 3). Kakue reomerpuyeckue
o0pasbl OHO OIpe/iesisieT?

Muunwmbie qncita. MHOXKeCTBO KOMILIEKCHBIX dmcesl. DOpMbl TPEJICTaB/IEHI KOMIIJIEKCHBIX YUCET.
[eomeTpudeckast UHTEpIIpETAINS.

ApI/I(bMeTI/I‘{eCKI/Ie orepanu Ha/Jl KOMIIJIEKCHBIMU YU CJIaMHU.

[Tpuseaure npumepbl KpuBbIX U obJacreil (dburyp) Ha KOMILUIEKCHON 1tockocTu . OKpYKHOCTH
Ha KOMILJIEKCHOH TIJIOCKOCTH.

Paznoxxenne Ha MHOXKHUTEJIM MHOIOYJIEHa CTEIIEHU 70 C BelleCTBeHHBbIMU Ko3dduimeHrammu. Xa-
PaKTEPUCTUKA KOPHE 3TOro MHOTOY/IeHA.

Omnepamum 27, /z, €2, sinz, cos z, sh z, chz gna kommekcHbx z. sin(ix), cos(ix) ansa aeiicTBu-
TeJIbHBIX .

CuMBOJI 00 Ha KOMILIEKCHOM 1tockocTr. OrpaHnveHHble, HeorpaHudeHHble MHOKecTBa B C.

QOyHKIMM KOMILIEKCHON mniepeMennoit z. llpejcraBienne pyHKIMM KOMILIEKCHON TI€pEMEHHON B
asredpamvIecKoil 1 moKasaTeIbHOI (hopMax.

18
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14.1.3. TeMbl HHAUBUAYAJIBHBIX 321aHUI
[TonsipHas cucteMa KOOpIUHAT.
Jluneitnble u KBagpaTU4IHbIE PopMbl. KpuBBIE BTOPOTO MOPSAKA.

14.1.4. TeMbl KOJUIOKBUYMOB
KonnokBuym npoBoauTCs MO 3K3aMEHALMOHHBIM BOIIPOCAM.

14.1.5. TeMbI KOHTPOJIBbHBIX padoT
Martpuiisl, onpeaenuTen, CUCTEMbI TMHEHHBIX aNreOpanyecKux ypaBHEHUN
Anrebpa reomeTpudeckux BeKTopoB. [Ipsmast Ha miiockocTu. Ilpsmas B mpocTpaHCTBe.
Jluneiinsiii oneparop. CoOCTBEHHBIE BEKTOPHI M COOCTBEHHBIE YHCIIa TMHEHHOTO OIepaTopa.
KomniekcHsle yncna. @yHKIUN KOMIUIEKCHOTO IIEPEMEHHOTO

14.1.6. TembI (Bonpochl) 1JIs1 CAMOCTOATEILHOI0 H3YYeHUSI

CBoiicTBa onpeaenuTeNIe.

Matpuynsle ypaBHEHHUS.

Onpenenenus TMHEHHOTO MPOCTPAHCTBA, MOIMPOCTPAHCTBA, APUPMETHIECKOTO IPOCTPAHCTBA.

CrnencTBus TeopeMbl 0 6a3MCHOM MUHOPE.

Anrebpa reoOMETpUYECKUX BEKTOPOB.

[Tpsimast.

[1nockocTs.

Kpussie BTOporo nopsaxka.

PasnoxeHre Ha MHOKUTEITM MHOTOYWIEHA CTEIIEHH N C BEIIECTBEHHBIMU KOA(DUIICHTAMH.
XapakTepuCcTUKa KOPHEN MHOTOWIEHA.

14.1.7. TeMbl OIPOCOB HA 3aAHATHAX
Onpoc Ha 3aHATHSAX IPOBOAUTCSA 10 dK3aMEHAILIMOHHBIM BOIIPOCAM.

14.1.8. MeToan4yeckne peKOMeH AU
OueHka creneHd cPOpMUPOBAHHOCTH YKa3aHHOW B JaHHOU pabodeil mporpaMMe KOMITETCHIIMH
OCYLLIECTBIISETCA KaK B paMKax MPOMEXYTOYHOM, TaK U TEKYIleH aTTecTalliy, B TOM YHCIIe:
e [lpu npoBeaeHUH MPAKTUUECKUX 3aHATUHN MYTEM OIIpOca IO TEME 3aHATHS,
[Tpu BBITOTHEHUH KOHTPOJIBHBIX PA0OT.
[Tpu oTBeTEe Ha BONPOCHI HAa KOJJIOKBUYME.
B oTuére no nHAMBUAYAIBHOMY 3aJIaHUIO.
ITpu BBINIOJIHEHUU TeECTA.
e [lpu cnaye sk3ameHa,
bamibHbIE OLICHKM JUIsl DJIEMEHTOB KOHTPOJIA, YKa3aHHble B I.11.1 BBICTaBIAIOTCS COTJIaCHO
CJIEYIOIIMM NOKA3aTeNsIM U KPUTEPUSIM:

e Bricokuii ypoBeHb chopMupoBaHHOCTH (OTIMYHO) oleHuBaercss oT 90% mpo 100%
yka3aHHbIX 0ayioB. TpeOyercss mpaBUIIbHOE BBIMOJIHEHUE BCEX 3a/laHUM, MOJHBIE OTBETHI
Ha BCE MPEAJI0KEHHBIE BOIIPOCHI C YETKUM 0OOCHOBAaHUEM.

e ba3oBelii ypoBeHb chopMupoBaHHOCTH (Xopoiio) oueHuBaercs 70% no 90% ykazaHHBIX
6am1oB. TpeOyeTcs BbIMONIHEHUE OOJBIIMHCTBA 33aJJaHU, TOCTATOYHO MOJIHbIE OTBETHI Ha
OOJBIIMHCTBO MPEJIOKEHHBIX BOIIPOCOB C MPUEMIIEMBIM 00OCHOBAHHUEM.

e [TloporoBeslil ypoBeHb CPOPMHUPOBAHHOCTH (YIOBIETBOPUTENBHO) olileHUBaeTcss oT 60% 10
70% yka3aHHBIX OamoB. TpeOyeTcs BBINOJIHEHHWE HECKONBKHX 3aJaHUM, OTBETHl Ha
HECKOJIBKO IMPEJI0KEHHBIX BOIPOCOB HA YPOBHE MOHATHM, 0003HAaYEHUI U TIPUMEPOB.

TectupoBaHue NPOBOAMUTCA KaK Ha JIEKIMOHHBIX, TaK M Ha NPAKTUYECKUX 3aHATUAX IO BCEM
paszenam Kypca.

14.2. TpeOoBaHus K OLEHOYHBIM MATepPHAIaM JJIsl JIML ¢ OTPAHNYCHHBIMH BO3MOKHOCTAMH
310pOBbH U HHBAJIUA0B
JUig 1M ¢ OrpaHMYEHHBIMHM  BO3MOJKHOCTSMM 3[I0pPOBbS M HHBAIMAOB IMPEIYyCMOTPEHBI
JIOTIOJIHUTENbHBIE OLIEHOYHbIE MaTepHalibl, IEPeUEHb KOTOPBIX YKa3aH B Tabnuie 14.
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Tabnuma 14 — JlononHuTENbHBIE MaTepUaIbl OIICHUBAHUS IS

3I0POBBSI 1 HHBAIIUIOB

JijI ¢ OIrpaHUYCHHBIMA BO3MOXKHOCTSAMUA

Kareropun
o0yJaromuxcs

Buapl 4OMOIHUTENBHBIX OLEHOYHBIX
MaTepuaioB

@®opMBI KOHTPOJISI ¥ OIICHKH
PE3yNIbTaTOB O0YUICHHUS

C HapyleHus MU
ciyxa

TecTbl, MUCHEMEHHBIE CAMOCTOSTEIIEHBIC
paboThl, BOIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PabOTHI

[TpenMytiecTBEHHO MUCHMEHHAS
poBepKa

C HapylieHUsIMU
3peHHS

CobecenoBaHue 110 BOIIpOcaM K 3a4eTy,
OIIPOC IO TEPMHUHAM

[TpenMyIIeCTBEHHO yCTHAs TIPOBEPKa
(MHAMBUIYATIBEHO)

C HapylieHusIMU
OIIOPHO-
JIBUTATEILHOTO
amrmapara

Pemenue nucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHbIE pabOThI, MMCbMEHHBIE
CaMOCTOSITENIbHBIE paOOTHI, BOIIPOCHI K
3ayery

[Ipenmy1iiieCTBEHHO TUCTAHIIMOHHBIMU
MeTOoIaMuU

C orpaHMyYeHUSIMH 11O
00IIeMeTMIINHCKUM
MOKa3aHUSIM

TecThl, MUCbMEHHBIE CAMOCTOSITEILHBIC
paboThl, BOMPOCHI K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI

[IpeuMy1iecTBEHHO IPOBEpPKA
METO/IaMU MCXO/S U3 COCTOSTHUS
oOyuarolerocss Ha MOMEHT IIPOBEPKU

14.3. Meroanueckue peKOMeHAAIMN 110 OLEHOYHBIM MaTepUAaJIaM ISl JTUI ¢ OTPAHUYEeHHbIMH
BO3MOKHOCTSIMM 310POBbSI 1 HHBAJIU/I0B

Jns nuir ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMU 3/I0POBbSI M HMHBAJIUJOB MPEIyCMAaTPUBACTCS
noctymHas popma MpeaoCcTaBICHHS 3a/IaHUN OIICHOYHBIX CPEJICTB, & IMEHHO:

B MIEYaTHOI Qopme;

B MIEYaTHOH opMe ¢ yBEIMUECHHBIM HIpU(TOM;
B (hOopMe€ FIIEKTPOHHOI'O JOKYMEHTA;

METOJIOM YTEHMSI ACCUCTEHTOM 3aJIaHUs BCIIyX;
IIPEIOCTABIIEHUE 3aJaHHs C UCIIOJIb30BaHUEM CYPAOIEPEBO/IA.

Jlutiam ¢ OorpaHMYEHHBIMH BO3MOXKHOCTSIMHU 3/I0POBbSl U MHBAJIUAAM YBEJIMYMBACTCS BpeMs Ha
MOATOTOBKY OTBETOB Ha KOHTPOJbHBIE BOMpochl. [lms Takux oOywarommxcs MpeaycMaTpuBaeTcs
nocTyrHas (opMa mpeIocTaBiIeHrs OTBETOB Ha 3a/IaHMs], 8 UMEHHO:

INNUCBbMCHHO Ha 6YM8.FC;

Ha6op OTBCTOB Ha KOMIIBIOTEPEC,
Ha6op OTBCTOB C UCIIOJIb3OBAHUEM YCIIYI' aCCUCTCHTA,
MpeaAcTaBJICHUE OTBETOB YCTHO.

[Tpouenypa olueHMBaHMSI pPE3yAbTATOB OOYUYEHUS JIUMI C OrPAaHUYEHHBIMH BO3MOXHOCTSMU
3I0pOBbSI U MHBAJIMJIOB MO AMCLUUIUIMHE MpeaycMaTpHBaeT HpefocTaBieHue HMHpopManuu B ¢Gopmax,
a/IalITHPOBAHHBIX K OTPAaHUYEHHUSAM UX 3/10POBbsI U BOCHPUATUS HH(POPMALIUU:

J1st 1ML ¢ HApYIIEeHUAMH 3PEHN:

B (hopMe€ AIIEKTPOHHOTO JOKYMEHTA;
B [I€YaTHOHN popMe YBETUUEHHBIM LIPUPTOM.

JLst M1 ¢ HApYIIEeHUsIMH cJIyXa:

B (hOpMeE IIIEKTPOHHOTO JJOKYMEHTA;
B MIEYaTHOH (opme.

I[.Tlﬁ JIMI ¢ HAPYIICHUSAMMA OIIOPHO-ABUIaTCJIbHOT0 anmapara:

B (hopMe€ FIIEKTPOHHOTO JOKYMEHTA;
B MIEYaTHOH (opme.

[Tpn HEoOXOMUMOCTH MJIs JIUI C OTPAaHUYCHHBIMH BO3MOXKHOCTSMH 3[I0POBbS M HHBAIUIOB
MpoIieIypa OIEHUBAHUS PE3yJIbTaTOB 00YUEHUS MOXKET MPOBOJAUTHCS B HECKOJIBKO ITATOB.
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