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PABOYAS [TPOI'PAMMA JITUCHUTIJIMHBI
JInneiinasi ajaredpa u aHaJIUTHYECKasi TeOMeTpUS

VYpoBeHb 00pa3oBaHus: BbIcIiee 00pa3oBaHue - GaKkaIaBpuaT

Hampasnenue noarorosku / criennanbHocTh: 11.03.01 Pagnorexnuka

HampasnenHocts (mpodwis) / cnenmanu3anus: PagmorexHumyeckue cpeacTBa nepenavu, npueMa u
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dopma 00yueHHUs: OUHAA

®akynbrer: PT®, Pagnorexuudeckuii paxky/abrer
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Ne Bupl yueOHOM 1eITeTbHOCTH 1 cemecTp Bcero EnnHuner
1 Jlexmn 36 36 4acoB
2 [IpakTrueckue 3aHITHS 64 64 4acoB
3 Bcero aynuTopHbIX 3aHATHNA 100 100 4acoB
4 CamocTosTenpHas padoTa 80 80 4acoB
5 Bcero (6e3 ax3amena) 180 180 4acoB
6 IToaroroBka u cmauda dK3aMeHa 36 36 4acoB
7 OO61ast TpyI0eMKOCTh 216 216 4acoB
6.0 6.0 3.E.

Ok3aMeH: 1 cemecTp

Tomck 2018
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P'LICC.\I()'I'DCHU 151 ();l()6pCH’d Ha 3aCCJaHuM K'd(l)C,'_lpr
npotokot Ne 303  or« 8 » 6 2018 1
JIMCT COI'TTACOBAHUA

PabGouass mporpamMma TUCHUIUIMHBI COCTaBI€HAa C Y4eToM TpeboBaHUU (enaepalbHOTO
rOCyIapCTBEHHOTO 00pa3oBaTebHOTO cTaHaapra Beiciiero oopazoBanus (PI'OC BO) no HampaBieHHIO
noarotoBku (cneruanbHocT) 11.03.01 Paguorexnuka, yreepxaennoro 06.03.2015 rona, paccmorpena u

oJ00peHa Ha 3acelaHiH KaeIpbl MaTEMATUKU «_ » 20 ropa, npoTokoia Ne
Pazpabotunk:
3aBeAYIONINNA Kadenpoil MaTeMaTukKu A. JI. Mara3unHukoBa

3aBenyronuii obecneunBaromeii xkad.
MaTeMaTuKHA A. JI. Mara3uHHHUKOBa

Pabouast mporpaMmMa TUCHUITIIMHBI COTIIacOBaHa ¢ (PaKynbTeTOM M BBITTycKatole kadempoit:

Hexan PT® K. 1O. Tlonora

3aBeAyONNii BRITYCKAIOIIEH Kad.

TOP A. A. Tenbuiep
OKCHepTHI:

npodeccop kadeapbl MaTEMaTHKA A. A. EnprioB

JotieHT Kadenps
TEJICKOMMYHUKAIIUH U OCHOB
pamuorexauku (TOP) C. U. boromosios
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1. lean u 3aa49u TUCUMILJIUHBI

1.1. Heau TUCHUMIHHBI
N3yueHne OCHOBHBIX MOHSTHH M METOJOB PEIICHUs 3a/1a4y JIMHEWHOU anreOphl U aHATUTHIECKOM
TEOMETPHH.
dopmupoBaHue CHOCOOHOCTH MPHUBJIEKATh ISl pEIHICHHUs MpoOJieM, BO3HUKAIOIIUX B XOJE
npoeCCUOHATBHON JIEATEIbHOCTH, MAaTEMAaTUYECKUH amnmapar JUHEWHOW anreOpbl M aHAIUTUYECKON
TE€OMETPHUH.

1.2. 3agaum M CUMNIMHBI
— OsnaseHue METOIaMH UCCIIEOBAHUS 3a/1a4 JTMHEHHOM anreOpbl M aHATUTHYECKON reOMETpHUH,
COOTBETCTBYIOIIMM MaTE€MATHYECKUM aIapaToM.
— Pa3ButHe 10rM4ecKoro u aIrOpuTMUYECKOrO MBIIIICHUS CTYIEHTOB.
— BeIpabotka y cTyA€HTOB yMeHHUs paboTaTh C MaTEMaTUUYECKON JIUTEPATYPOH.

2. Mecto aucuuminnsel B ctpykrype OIIOIT

Huctumumna «JIuneiinas anreOpa u ananutudeckas reometrpus» (b1.6.5.1) otHocuTes k Osoky 1
(6a3oBas 4acTh).

[Tocnenyromumu  AUCUMIUIMHAMU  ABJSIIOTCS:  JluckperHas Marematuka, HWHeHepHas U
KoMIbloTepHas rpaduka, Madopmartuka, Madopmanmonnsie TexHonoruu, KocMuyeckue CUCTEMBI CBSI3H,
Matemaruueckuil ananu3, MeTo bl aBTOMaTU3UPOBAHHOTO IPOEKTUPOBAHUS PAHOITEKTPOHHBIX CUCTEM
(I'TIO-4), Metoasl MOAENUPOBAHUSA U ONTUMH3AIUHU PanuodeKTpoHHbIX cuctem (I'TIO-3), Metons
pacuéra paanodJeKTpoHHbIX cucteM u ycrpoicts (I'TIO-2), Merponorust u paauonsmepenus, Hayuno-
uccienoBarensckas pabora, OOmias teopust paauocBsizu, ONTUYECKHWE YCTPOWCTBA B PaJUOTEXHUKE,
OcHoBbl  KOMIbIOTEpHOTrO mnpoekThpoBaHusi POC, OCHOBBI KOHCTPYUPOBaHUS U TEXHOJOTUU
npou3BocTBa POC, OCHOBBI MUKPO3JIEKTPOHUKH, OCHOBBI MUKPOAIEKTpOoHUKH CBY, OCHOBBI Hay4HO-
uccienoBarenbckoil padotsl cTyaeHToB B cemectpe (I'TIO-1), OCHOBBI CTaTUCTUYECKON pagMOTEXHUKH,
OcHoBbI TeneBUACHUS W BUACOTeXHHKa, OCHOBBI Teopuu Iierneil, OCHOBBI (PYHKIIMOHAIBHOTO aHAU3a,
[IpakTuka 10 NoJy4eHHIO NEPBUYHBIX TPO(PECCHOHATBHBIX YMEHUM 1 HABBIKOB, B TOM YHCJIE IEPBUYHBIX
YMEHUH U HaBbIKOB HAy4HO-UCCIEAOBATENIbCKON JedTenbHOCTH, IIpakTuka 1o moJydeHHro
npoeCCHOHATBHBIX YMEHUH M ONbITa MPO(ECCHOHATFHON AEATENbHOCTH, [IpenaumioMHas mpakTuka,
[IpukiagHple MareMaTH4eCKUe METONbl B paJUOTEXHUKE, [IpoeKTUpOBaHNE aHATOTOBBIX 3JEKTPOHHBIX
ycTporcTB, I[IpoekTnpoBaHue paaMOTEXHUYECKHX cucTeM, [IpoexkTupoBaHME YCTPOMCTB IpueMa u
0o0paboTku curHaioB, PaanoaBromaruka, Paguomarepuansl U paJiuoKOMIOHEHTHI, PaanorexHuueckue
cucteMbl, PaguorexHuueckue 1enu U curHaibl, CTaTucTU4ecKas TEOpUS PaJAMOTEXHUUYECKUX CHCTEM,
CXxeMOTeXHMKa aHaJOrOBBIX DJJIEKTPOHHBIX YCTPOWCTB, Teopus BEpOSTHOCTEM W MaTeMaTH4ecKas
CTaTUCTHKA, YIIpaBJIEHWE PAJUOYACTOTHBIM CIIEKTPOM, YCTpPOMCTBA reHEpUPOBAHUS U (POPMUPOBAHUSA
CUTHAJIOB, Y CTpOiicTBa mpruema 1 00pabOTKH CUTHAJIOB, Y CTPOHCTBA CBEPXBBICOKOM YaCTOTHI M AaHTEHHBI,
®uzuka, Pusznueckue OCHOBBI dJekTpoHUKH, [ludpoBas obOpaborka curHanos, lludposas cBs3b,
[MudpoBsle ycTpoHCTBA M MHUKPONPOLECCOPHI, DJIEKTPOJAWHAMHMKA U PACHpPOCTPaHEHHE pPaJUuOBOJIH,
DNeKTpOMarHuTHas COBMECTUMOCTb U YIpPAaBJIE€HUE PaAJAMOYACTOTHBIM CIIEKTPOM, OJIEKTPOHUKA,
DnexTporpeodpa3zoBaTeIbHbIe YCTPOHCTBA PaIUO3TEKTPOHHBIX CUCTEM.

3. TpeGoBaHus K pe3yJibTaTaM OCBOCHHS TUCHUIIIUHBI

[Tponecc n3yueHMs JUCUUIUIMHBI HApaBjIeH Ha (popMUpOBaHUE CIETYIONUX KOMITETEHIIMHI:

—  OIIK-2 cnocoOHOCTBIO BBISBIATH €CTECTBEHHO-HAYYHYIO CYIIHOCTh IPOOJIEM, BOZHUKAIOIINX
B X0Jie¢ Ipo(heCCHOHATIBLHON NEeSTENbHOCTH, MPHUBJIEKATh JUISl MX PEIIEHUS COOTBETCTBYIOIIUN (DU3HKO-
MaTeMaTHUYECKUN anmnapar;

B pesynbpTaTe n3ydeHus AUCIUIUITMHBI 00yJarONTUHCS JTOJKEH:

— 3HaTh OCHOBBI JIMHEHHOW anreOpbl M aHATUTHYECKOW TI'E€OMETPUH, COOTBETCTBYIOIIHIA
MaTeMaTHUYECKUN anmnapar;

— yMeThb NPHUMEHSTHh 3HaHWUS B OOJACTH JIMHEHHOW anreOpbl U aHAIUTUYECKOM TeOMETpHH,
COOTBETCTBYIOIIMH MaTeMaTHYECKUH ammapar Uil pelieHHs] TUMOBBIX 3a/Jay, Ui OCBOCHHS JPYTUX
JMCLUIUINH, IPEyCMOTPEHHBIX y4EOHBIM IJIAHOM, M pelIeHHsI TPO(EeCCHOHATBHBIX 3a/1a4;

— BJaJeTh OCHOBHBIMH METOJAMM pEIIEHUs 3a7ad JIMHEWHON anreOpbl M aHaJIUTHYeCKOM
r€OMETPUU U COOTBETCTBYIOIIMM MaTEeMAaTUYECKUM alapaToM.
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4. O0beM TUCUMIIMHBI M BUIbI Y4eOHOH padoThl
OO6mas TpyIOeMKOCTh TUCIHHUIUIMHBI cocTaBisieT 6.0 3a4eTHBIX €IWHHUIBI U TpeAcTaBicHa B
tabmue 4.1.
Tabmuma 4.1 — Tpy10eMKOCTh JUCITUTITMHBI

Bunbl yueOHOM 1eaTeTbHOCTH Bcero uacos Cemectpsbl
1 cemectp

AyauTopHbIe 3aHATHSI (BCETO) 100 100
Jlexuuu 36 36
[IpakTUueckue 3aHATUS 64 64
CamocTosTenpHas padora (BCero) 80 80
[ToaroroBka K KOJJIOKBUYMY 20 20
[TonroroBka K KOHTPOJIBHBIM paboTam 16 16
BrinosiHEHME MHIMBUAYAIBHBIX 3aJaHUN 4 4
CamMocTosATenbHOE U3y4eHHEe TeM (BOIIPOCOB) TEOPETUIECKON 18 18
4acTH Kypca
[ToaroToBka K MpakTUYECKUM 3aHATHSIM, CEMUHApaM 22 22
Bcero (6e3 sx3ameHa) 180 180
IToaroroBka u cmaya sK3aMeHa 36 36
OO6mast TpyA0€MKOCTb, 4 216 216
3ayerHble EnuHUIED 6.0 6.0

5. Conep:xkanmne QU CHUTITHHBI

5.1. Pa3nesnsl JUCHUIIMHBI 4 BUALI 3aHATHHA
Pazensr qUCIIMIUIMHBI ¥ BUBI 3aHATUN TIPUBEICHBI B Ta0muIe S.1.
Tabmumna 5.1 — Pa3gens! JUCIHUILIMHGBI U BUALI 3aHATHI

_ (@]
" ol 8 F 2§
3 = g g = 5 E
r s s S 2 0
Ha3Banns pa3zznenoB AMCHUIUIMHBI % ) - o 2 S5
= 5 s 8 0 s E
£ S 23 52
= © & =
1 cemectp
1 DyeMeHTBI TEOPUU JIMHEHHBIX IPOCTPAHCTB. 12 23 20 55 OIIK-2
Matpu1ibl, OIPEIEIUTEIH, CUCTEMBI
JMHENHBIX anreOpanyecKux ypaBHEHUN
2 AnreGpa reoMeTpUYECKUX BEKTOPOB. 12 23 32 67 OIIK-2
OCHOBBI AHAIUTHYECKOW TEOMETPHUH.
3 @yHKIMM B IMHEHHBIX TPOCTPAHCTBAX 8 7 12 27 OIIK-2
4 KommnekcHble uncia. yHKIun 4 11 16 31 OIIK-2
KOMIUIEKCHOT'O IIEPEMEHHOTO
Hroro 3a cemectp 36 64 80 180
Hroro 36 64 80 180
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5.2. Conep:xanue pa3iesioB JUCUMIIIMHBI (110 JEKIMAM)
Coneprkanue pa3IesioB JUCITUIUTHH (I10 JICKITUSAM ) IPUBEIEHO B Tabmuiie 5.2.
Tabmuia 5.2 — Conepsxkanue pa3ie’aoB TUCITUILINH (10 JICKIIHSIM)

8 ORRS
3 S 5
2 25
HaszBanus pasnenos Coneprkanue pa3iesioB AUCIUIUIHHBI M0 JICKIUSM g S5
= | ES
2 o 2
= e *
1 cemectp
1 DneMeHTsI TEOpUU Marpuiipl 1 onepanuu Haj HUMHA. OTpeaeTuTeNb. 12 OIIK-2
JUHEHHBIX pocTpaHcTB. | OOparHas MaTpuua. Pemenne MaTpuuHbIX
Marpuiipl, ypaBHeHUH. JIMHElHAs 3aBUCUMOCTh CUCTEM
OIPEAEIUTENN, CACTEMBl | BEKTOPOB. Pa3MepHOCTH JINHEHHOTO IPOCTPAHCTBA,
JIMHEHHBIX 6a3uc u koopauHaThl. Panr matpuibl. CUCTEMBbI
anreOpandecKux JIMHENHBIX anreOpanyecKux ypaBHEHHH.
YPaBHEHUU COBMECTHOCTD U OIIPEIETIEHHOCTh CUCTEMBI
ypaBHEHUH. Pellienne onpeieieHHbIX CUCTEM:
MaTpu4HbIid MeTof, Metoa Kpamepa, meton ["aycca.
Pemenne HeonpeneneHHbIX cucreM. Pemenne
OJIHOPOJIHBIX CHCTEM.
Hroro 12
2 Anrebpa [IpocTpaHcTBO reOMETPUUECKUX BEKTOPOB U €0 12 OIIK-2
FE€OMETPUUYECKUX noanpocrpancTa. CKalsipHOE, BEKTOPHOE U
BEKTOPOB. OCHOBBI CMelIaHHOE NMPou3BeAeHUs BeKTOpoB. [lonspHas
AHAJUTUYECKON CcUCTEMa KOOpJMHAT. Y paBHEHUE JIMHUU Ha
T€OMETPHUH. mockocTH. [Ipsgmas Ha MIIOCKOCTH KaK JIMHUS
nepBoro nopsjika. HeBbipoxx/ieHHbIE KpUBBIE BTOPOIO
MOPsAJIKA HA TUIOCKOCTH. Y paBHEHHE NIOBEPXHOCTHU B
npoctpancTBe. [110CKOCTh Kak MOBEPXHOCTH NEPBOTO
nopsanka. ITpsimast B mpoctpancTse. HeBbIpok1eHHBIE
MIOBEPXHOCTH BTOpOTOo nopsiaka. Lununapudeckas u
cepuyeckas CUCTEMbl KOOP/IUHAT.
Hroro 12
3 ®ynkuuy B muHeNHHbIX | [ToHATHE QyHKIMM (OTIepaTopa) B IMHEHHBIX 8 OIIK-2
MPOCTPaHCTBAX npoctpancTBax. Knaccudukanus pyHkiuii B
3aBUCHMOCTH OT Pa3MEPHOCTH ITPOCTPAHCTB.
DnemMeHTapHbIe cBOICcTBA PyHKIMH. JIMHEHHbII
orneparop u ero marpuna. CoOCTBEeHHbIE YKcia U
COOCTBEHHBIE BEKTOPHI JIMHEWHOTO olleparopa
(Matpuibl). JIuHelHble U KBagpaTUUHbIE (POPMBI.
Hroro
4 KommiekcHble unucna. | MHOXeCTBO KOMIUIEKCHBIX uncen. PopMel 4 OIIK-2
OYHKIMYM KOMILJIEKCHOTO | PECTaBIIEHUsI KOMIUIEKCHBIX uncen. Onepauuu Haja
IIEPEMEHHOTO KOMIUIEKCHBIMU 4KciiaMu. DyHKIIMN KOMIUIEKCHOTO
MEPEMEHHOT0, UX IPEJCTaBIIEHUE B aJireOpandecKkon
U TIOKa3aTeNbHOM (hopmax.
Hroro 4
Hroro 3a cemectp 36
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5.3. Pazgeqbl AMCHUILUIMHBI U MEKIUCHUIUIMHAPHBbIE CBSI3H € 00ecneYuBalOMUMH (MPeablLIy IMMU)
U o0ecneynBaeMbIMHU (MOCIEAYHOIMMHU) TUCUUIITIMHAMMA
Pazensl MUCHUTUITMHBI U MEXIUCIUTUITMHAPHBIC CBSI3U C 00ECTICUMBAIONIUMHE (TIPEABIIYIITIME) H
oOecrieunBaeMbIMHU (TTOCIIETYIONUMHI ) JUCITUTIIMHAME TIPEICTABJICHBI B Ta0mwuie 5.3.
Tabnuua 5.3 — Paznenbl [UCHMIUIMHBI U MEKIUCUUIUIMHAPHBIC CBSI3U

Ne paznienoB naHHON AUCUMITIIUHBL, A1 KOTOPBIX
HE00XO0ANMO U3ydeHHE 00eCIeUNnBAOLINX U
Hanmenosatue tuCLuIImH 00€CTIEYMBAEMBIX TUCIUILINH
1 2 3 4
[Tocnenyromume TUCHUTLITMHBI

1 Jluckpernas MaTremaTuka + +
2 VmxeHepHas U KOMIbIOTEepHAs rpaduka + + +
3 Uadopmaruka + + +
4 NnpopMaliioHHbIE TEXHOJIOTUU + + + +
5 KocMuueckue CUCTeMBbI CBA3H + + + +
6 MaremaTuueckuil aHanu3 + + + +
7 MeToapl aBTOMAaTU3UPOBAHHOTO
IPOEKTUPOBAHUS PATHOAIEKTPOHHBIX CUCTEM + +
(T'TIO-4)
8 MeToibl MOJIETUPOBAaHUS U ONITUMHU3ALNH N N 4 4
paauosnekTpoHHbIX cucteM (I'TIO-3)
9 Metoab! pacuéra paluo3IEKTPOHHBIX CUCTEM U N N 4 4
yctpoiicts (I'TIO-2)
10 MeTposorust u paguon3MepeHus + + + +
11 Hayuno-uccnenoBarenbckas pabora + + + +
12 OG1mas Teopust paguoCcBsi3u + + + +
13 Ontuueckue ycTpoucTBa B paIuOTEXHUKE + + + +
14 OCHOBBI KOMIIBIOTEPHOTO MPOEKTUPOBAHUS N N + N
PoC
15 OCHOBBI KOHCTPYHPOBAHUSI U TEXHOJIOTHH N N N N
npousBojcTBa POC
16 OCHOBBI MHUKPOAJIEKTPOHUKHU + +
17 OcHoBbI Mukpo3nekTpoHukn CBY + +
18 OcHOBBI HAYYHO-UCCIIEJOBATEIBCKOM pabOTHI N N N N
ctyneHToB B cemectpe (I'TIO-1)
19 OcHOBBI CTATHCTUYECKON paTMOTEXHUKHU + + + +
20 OCHOBBI TENEBUJECHUS U BUIEOTEXHUKA +
21 OcHOBBI TEOpUU LIETIEN + + + +
22 OcHOBBI (PYHKIIMOHATIBHOTO aHAIM3a + + + +
23 [lpakTHKa 1O MOTYYEHUIO IEPBUYHBIX
npodeccuOHaIbHBIX YMEHUH U HAaBBIKOB, B TOM N N N N
YHClie IEPBUYHBIX YMEHUN U HABBIKOB HAyYHO-
MCCIIEIOBATEIBCKOM 1EATENBHOCTH
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24 TlpakTHKa 1o MOTYyYEHUIO MPOoheCCHOHATBHBIX

YMEHUH U ONbITa MPOo(hecCHOHATEHON + + + +
JEeSITeIbHOCTH

25 [lpegaumioMHas npakTuka + + + +
26 IlpukiagHbple MaTEMaTUYECKUE METO/IBI B 4 4 4 4
PaaMOTEXHUKE

27 IIpoeKTHpOBaHUE aHATIOTOBBIX AIEKTPOHHBIX N 4
YCTPOMCTB

28 IIpoekTrpoBaHUE PAAMOTEXHUYECKUX CUCTEM + +
29 IIpoexTrpoBaHHE YCTPOMCTB NpUeMa U 4 4 4 4
00pabOTKH CUTHAJIOB

30 PagmoaBTOMaTHKA + + + +
31 PagunomaTepuanbl U paiIMOKOMITIOHEHTbI + + + +
32 PagnoTeXxHUUYECKUE CUCTEMBI + + + +
33 PaguoTexHUUECKHE T U CUTHAJIBI + + + +
34 Cratuctuueckas TeOpusl paAMOTEXHUYECKUX N N 4 4
CUCTEM

35 CxeMOTeXHHKa aHAJIOTOBBIX JIEKTPOHHBIX N N 4 4
YCTPOMCTB

36 Teopus BepoOSITHOCTEH U MaTeMaTHUYeCKas N N 4 4
CTaTUCTUKA

37 YupaBneHue paaiuo4acTOTHBIM CIIEKTPOM + + + +
38 YcrpoiictBa renepupoBaHus U HOPMUPOBAHUS N N 4 N
CUTHAJIOB

39 YcrpoticTBa npueMa 1 00pabOTKH CUTHAJIOB + + + +
40 YcTpoicTBa CBEpXBBICOKON YaCTOTHI M AHTEHHBI + + + +
41 dusuka + + +

42 ®uznyecKkue OCHOBBI AEKTPOHUKU + + + +
43 Iudponast 06paboTKa CUTHATIOB + + + +
44 udposas cBs3b + + + +
45 Iudposble yCTpoHCTBAa U MUKPOIIPOLIECCOPHI + + + +
46 DNEeKTPOIMHAMHKA U PACTIPOCTPAHECHHE N N N N
PaaoOBOIIH

47 DneKTpOMarHuTHasi COBMECTUMOCTh U N N N N
YIpaBJICHUE PaIUOYaCTOTHBIM CIIEKTPOM

48 DnekTpoHUKa + + + +
49 Dnektporpeodbpa3oBaTeNbHbIe YCTPOHCTBA N N + N
PaAMOAIEKTPOHHBIX CUCTEM

5.4. CooTBeTCTBHE KOMIIETEeHIIMI1, GOPMUPYEMBIX MPU U3YyUYEeHHH THCHMIJIMHBI, 1 BU/I0B 3aHATHH
CooTBeTCTBHE KOMIIETEHIHA, (OPMHUPYEMBIX TPU W3YYSHHH TUCHUTUIMHBL, W BHUJIOB 3aHATHA
IpeJCcTaBIeHo B Tabmule 5.4.
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Tabmuna 5.4 — CooTBeTcTBHE KOMIETEHIUH, (HOPMUPYEMBbIX NpPU H3YYEHHHM IUCLUUIUIMHBL, ¥ BHJOB

3aHATUN
§ Bungnl zaupstuin
=l .
() = Q
5 g & S DopMbI KOHTPOJIS
= o} o :
= = < =
S a <
M = ©
OIIK-2 + + + KonTponbnas padota, Otuer o
WHIUBUAYAIbHOMY 33/I1aHUIO,
Ok3ameH, Komnoksuym, Onpoc Ha
3aHATHAX, TecT
6. UHTepakTUBHBIE METObI U (POPMBI OPraHM3ALMU 00yUEHUS
He npenycmotrpeno PVYIIL.
7. JJaGopaTopHble padoThI
He npexgycmorpeno PYIL

8. IIpakTHyeckue 3aHATHUSA (CEMUHAPDI)
HanmeHoBaHMe MPaKTUYECKUX 3aHATHI (CEMUHAPOB) MPUBEAEHO B Tadmmue 8.1.
Tabnuna 8.1 — HaumeHoBaHUE NPAaKTUYECKUX 3aHITHH (CEMUHAPOB)

3 o]
= z £
2 = =5
= > &
Haspanwus paznenos HanMeHOBaHWe IPAKTHUECKUX 3aHATHH (CEMHHApOB) | 5 S5
o s B
S g s
> 5 °
= 2
= S
1 cemectp
1 DnemeHTH! TEOPUU JleficTBHs HAaL MaTpULIAMU 2 OIlK-2
JMHEWHBIX TPOCTPAHCTB. o
pocTpatc Boruncnenue onpenenureneit 2
Marpuiisl,
onpenenureny, cucrempr | OOpaTHas MaTpuua. PelieHne MaTpUYHBIX YPaBHCHUH 2
JIMHCHHBIX JIuHeliHble MPOCTPaHCTBA. PaHT MaTpHUIlbI 6
areOpanyecKux - 5
ypaBHEHHit Pemenune ONpENIENEHHBIX CHCTEM JIMHEHHbIX 4
ypaBHEHH
Pemennie HeonpeneNEHHBIX CUCTEM JIMHENHBIX 4
YpaBHEHUI
KonTtponbHas pabora 2
Komnoxsrnym
Hroro 23
2 Anrebpa Anrebpa TeOMETPUIECKUX BEKTOPOB 6 OIIK-2
TEOMETPUUECKUX
p [Ipsimast TMHUS HA TUIOCKOCTH
BEKTOPOB. OCHOBBI
AHATTUTHYECKOL Kpussie Broporo nopsiaka. OKpyKHOCTb. DILTHUIIC.
reOMETPHL. I'mnep6omna. [Tapabona.
[longpHas cucreMa KOOpAMHAT 2
[TnockocTh 2
[Ipsimas B mpocTpaHCcTBE 2
Cdepa. Hununaper. Konycsr 2
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[ToBepxHOCTH BTOPOTO MOPSIKA
KonTtponsHas pabora
KomnokBuym 1
Hroro 23
3 ®Oyukuuu B TMHEHHBIX | JIMHEWHBIE onepaTopbl 4 OIIK-2
HpocTpancTBax KonTtponsHas pabora 2
KomnokBuym 1
Hroro 7
4 KommiekcHble yncia. | KOMIUIEKCHBIE YUCiIa U AeHCTBUS Hal HUMU 4 OIIK-2
DYHKLHH KOMILIEKCHOTO OYHKIIMY KOMIUIEKCHOTO IEPEMEHHOTO 4
MEPEMEHHOTO
KonTtponsHas pabora 2
KomnokBuym 1
Hroro 11
Hroro 3a cemectp 64

9. CamocrosiTesqibHAs padoTa

Bungsl CaMOCTOSITEILHOI pa6OTBI, TPYAOCMKOCTb U q)OpMI/IpyeMHe KOMIICTCHIIMU ITPCACTABJICHBI B

tabymie 9.1.
Tabnuna 9.1 — Bugsl camocTosTeNbHOM paboThl, TPYAOEMKOCTh U JOPMUpPYEMbIE KOMIETEHIIMH
3 [&]
= z S
3 = 5
. g O =
Bunnr camocTosiTeILHON S a o
HasBanus pasnenos o S5 DopMBbI KOHTPOJISI
paboThI ) S =
=3 &2
a Q2
=~ iS]
1 cemectp
1 DnemMeHTsl Teopun IloaroroBka x 6 OIIK-2 Kommoksuym,
JMHENUHBIX MPOCTPAHCTB. |MPAKTUYECKUM 3AHITHSM, KounTponbnas pabora,
Marpuibl, OnpeaennuTeny, | CeMUHapam Omnpoc Ha 3ansaTHsX, Tecrt,
HCTEMBI JIMHEHHBIX K3aMeH
cue g © CamocrosiTenpHOE 4 Jkzame
anreOpanvecKux
Pa M3y4eHHE TeM (BOIIPOCOB)
YpaBHEHUM .
TEOPETUUECKOU YacCTH
Kypca
IloaroroBka k 4
KOHTPOJIbHBIM paboTaM
[ToaroroBka k 6
KOJIJIOKBUYMY
Hroro 20
2 Anrebpa [Toaroroska k 8 |OIIK-2 Komnnokxsuywm,
TEOMETPUUIECKHUX MPAKTUYECKUM 3aHATHSIM, Kontponbnast pabora,
BEKTOPOB. OCHOBBI CeMHUHapam Ornpoc Ha 3aHATUSAX,
AHAITUTHYECKON Ortuer no
CamocTosiTenbHOE 10
TEOMETPHUH. WHUBU1yaJIbHOM
p U3yueHHue TeM (BOIPOCOB) Al HyT 3y
. HHU T, DK3aMEeH
TEOPETUYCCKON YaCTH 3a/iaHuto, 1¢cCT, 3ame
Kypca
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Brimonanenue 4
WHIUBUAYAITBHBIX 3a1aHUN
IloaroroBka x 4
KOHTPOJIbHBIM paboTam
ITonroroBka k 6
KOJIJIOKBUYMY
Hroro 32
3 ®yuknuu B uHelHbIX | [loaroroska k 4 |OIIK-2 Komnoksuym,
MIPOCTPAHCTBAX MPAKTHYECKUM 3aHATHSIM, Kontposbnas padoTa,
CeMUHapam Onpoc Ha 3aHATHSX,
OTyer 1o
IToaroroBka x 4
HHIUBY BHOM
KOHTPOJIbHBIM paboTam JHBHIYaTbHOMY
3amannio, Tect, Dk3aMeH
IToaroroBka x 4
KOJIJIOKBUYMY
Hroro 12
4 KoMIIJIEKCHBIE YHCIIA. IloaroroBka k OIIK-2 Konnoksuym,
OYHKIUHA KOMIUIEKCHOTO | TPAKTUYECKUM 3aHATUSIM, KonTponbras pabora,
MIePEMEHHOTO ceMUHapam Omnpoc Ha 3aHsaTusx, Tecrt,
DK3aMeH
CaMocCTOSTEIIbHOS 4
M3y4eHHe TeM (BOIIPOCOB)
TEOPETUYECKON YaCTH
Kypca
IloaroroBka k 4
KOHTPOJIbHBIM paboTam
IloaroroBka k 4
KOJUUIOKBUYMY
Hroro 16
Hroro 3a cemectp 80
IloaroroBka u caayua 36 DK3aMeH
JK3aMeHa
Hroro 116
10. KypcoBasi padora (mpoekr)
He npegycmorpeno PYIIL.

11. PeiiTnHroBasi cucreMa /Uil OLCHKH YCIIEBAeMOCTH 00y4aI0IINXCs

Tabnuna 11.1 — banmibHble OLIEHKH JUIsI 37IEMEHTOB KOHTPOJIS

11.1. bajquibHbIE OLEHKH JJIfl 3JIeMEHTOB KOHTPOJIS

CornacoBaHa Ha noptane N2 32205

. . MakcumanbHbIi
. MaxkcumanbHbIA MaxkcumanbHbIA
OneMeHTHl y4eOHOM 6aJu1 3a Iepuos Bcero 3a
6amn Ha 1-yto KT ¢ | 6ain 3a nepuon
ESITeIbHOCTH Mexny 2KT u Ha CEMECTp
Hayana cemectpa | mexay KT u 2KT
KOHEI[ ceMecTpa
1 cemectp
Komnoxksuym 8 7 15
KonTposnbnas pabora 10 12 10 32
Omnpoc Ha 3aHATHSIX 3 3 9
10



Oruer o 5 5
WHINBUIYAILHOMY

3aJJaHUIO0

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

DK3aMeH 30
Hapacraromum utorom 16 47 70 100

11.2. IlepecueT 0a/1710B B OLIEHKH 32 KOHTPOJIbHbIE TOYKH
[TepecueT OanIoOB B OLIEHKH 32 KOHTPOJIbHbBIE TOYKHU MpeAcTaBieH B Tabmuue 11.2.
Ta6mmma 11.2 — Ilepecuer 6aJ10B B OIICHKH 32 KOHTPOJIBHBIE TOYKH

banibl Ha 1aTy KOHTPOJIBLHOM TOYKU OrneHka
> 90% oT MakcuMaNbHOM cyMMbl 6ayutoB Ha gaty KT 5
Ot 70% no 89% ot MakcumanbHOM cymMbl 6aiioB Ha aaty KT 4
Ot 60% 10 69% OT MakcuMaNbHOM cyMMBI OayutoB Ha naty KT 3
< 60% ot MakcuManbHOI cymMbl OansioB Ha naty KT 2

11.3. Ilepecuer cymMbl 02JUI0B B TPAAULUOHHYIO H MEKAYHAPOIHYIO OLIEHKY
[Tepecuer cymmbl OaIOB B TPaJULIMOHHYIO U MEXAYHAPOJHYIO OLIEHKY IPEJICTaBIeH B TalOiuLe

11.3.

Tabnuna 11.3 — [lepecueT cyMMbl 0aIOB B TPAAUIIMOHHYIO U MEXIYHAPOIHYIO OIICHKY

Htorosas cymma 6aijios,

Omuenka (I'OC) YUYUTBIBAET YCIICIIHO CIAHHBIN Onenka (ECTS)
JK3aMeH
5 (oTnM4HO) (3a4YTEHO) 90 - 100 A (0TIHYHO)
85 -89 B (ouenn xoporo)
4 (xopori10) (3a4TEHO) 75 - 84 C (xoporo)
70 - 74
D (ynoBnerBopuTeabHO)
3 (YAOBIETBOPUTEINBHO) 65 - 69
(3a4TeHO) 60 - 64 E (nmocpencTBenHo)

2 (Hey10BJIETBOPUTEINILHO) (HE
3a4TEHO)

Hwuxe 60 6aiuios

F (HeynoBneTBOpUTENBHO)

12. Yuyeb6HO-MeTOAMYECKOE M HH(POPMALIMOHHOE 00ecTieyeHue JUCIUNINHBI

12.1. OcHoBHast IMTEpPaTypa

1. Jluneiinas anrebpa. AHamuTHUYecKas reoMeTpus: Yue6Hoe nocobue / Marazunnukosa A. JI.,

Marazugaukos JI. W. -

2010. 176 c.
https://edu.tusur.ru/publications/2244, nara o6pamenus: 04.06.2018.

[DnekTpoHHBIl  pecypc] -

Pexum  nmocryna:

2. Beicmas marematuka III. OyHKIMM KOMIUIEKCHOTO IepeMeHHOro. Psael. MHTerpanpHbie
npeoOpazoBanus: YdeOHoe mocodue / MarazunnukoB JI. U. - 2012. 206 c. [DnexTpoHHBIA pecype] -
Pexxum moctyma: https://edu.tusur.ru/publications/2258, nata oopamenus: 04.06.2018.

12.2. lonoiHuTEIBHAS TUTEPATYPA

1. Topnau B.A. Jluneiinas anreOpa , yueOHoe nmocodue : 1-e uza., M3a-Bo:Jlans, 2012r., 480c.

[DnexkTpoHHbI pecypc] - Pexum poctyma:

04.06.2018.
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2. Kypomr A.I'. Kypc Bbicmell anredpsi, yuebHuk,19-¢ uzn , U3g-o:Jlanms, 2013r.,432c.
[DnexTponHbIii pecypc] - Pexum gocryma: https://e.lanbook.com/book/30198, nara oOpamenus:
04.06.2018.

12.3. YueOHO-MeTOAMYECKHE NTOCOOH ST

12.3.1. O6s13aTesibHBbIE Y4eOHO-METOAMYECKHE T0COOUA

1. Beicmas marematuka [. [IpakTukym 1o JIMHEWHOW anreOpe M aHAIMTUYECKOW T€OMETPHH:
VYuebnoe nocodue / MarasunnukoB JI. U., MarasuanukoBa A. JI. - 2007. 162 c. (peKOMEeHI0BaHO AT
CaMOCTOATEJIbHOM paboThl) [DneKTpOHHBIN pecypc] - Pexxum JlocTyna:
https://edu.tusur.ru/publications/37, nata oopamienus: 04.06.2018.

2. IlpaktukyMm 10 TeOopud (QYHKIMA KOMIUIEKCHOIO MEPEMEHHOT0, TEOpUU PSAJIOB,
OTIEPAaLlMOHHOMY MCUYHMCIICHHIO: Y4eOHO-MeToanyeckoe nocooue / EnpoB A. A., EnsrioBa T. A. - 2018.
194 c. (peKOMEHIIOBaHO MJII CaMOCTOSITEIBbHOW paboThl) [DnekTpoHHBIM pecypc] - Pexum pocryna:
https://edu.tusur.ru/publications/7377, nata oopamenus: 04.06.2018.

12.3.2. YuyeOHO-MeTOAMYECKHE TOCOOMS JJISl JIUI C OTPAHMYEHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M
HHBAJIHMI0B

Y4eOHO-METOAMYECKHE MAaTePUATBI JIJISI CAMOCTOSTEIHLHOW U ayIUTOPHON pabOThl 00YyJarOIINXCS
W3 YUCia JIUI C OTPAaHMYEHHBIMU BO3MOXHOCTSIMHU 37J0pPOBbSI 1 MHBAJIUIOB MPEIOCTABISIOTCSA B hopMax,
QIAITUPOBAHHBIX K OTPAaHUYCHUSM UX 37I0POBbSI U BOCTIPUATHS WH(OPMAIIUH.

JIst i1 ¢ HAPYIIEeHUsIMU 3PeHust:

- B (popMe 3JIEeKTPOHHOTO JOKYMEHTA;

— B IIeYaTHOH (OopMe yBETMUECHHBIM MIPU(PTOM.

JLst M1 ¢ HAPYIIEHUsIMU cJIyXa:

- B (popMe 2JIEeKTPOHHOTO JOKYMEHTA;

- B IIEYATHOH (opme.

Jlis1 U1 ¢ HAPYLIEHUSIMU OTIOPHO-IBUIaTeJIbHOIO anmnapara:

- B (hopMe AIIEKTPOHHOTO JOKYMEHTA;

- B [I€YaTHOM opme.

12.4. IIpo¢eccuonanbHbie 6a3bl JAHHBIX 1 HMH(POPMAINMOHHBIE CIIPABOYHBbIE CHCTEMbI

1. hitps:/zbmath.org octyn cBoGomusiii, ZbMATH — camas nomHass Maremaruyeckas Oa3za
JAHHBIX, OXBaThIBAIOIAsl MaTepualbl ¢ KoHia 19 Beka. zbMath conepxut okoio 4 000 000 1okyMeHTOB,
u3 6onee 3 000 xypHasoB u 170 000 KHUT MO MaTeMaTUKE, CTaTUCTUKE, MHPOPMATUKE, a TaKXKe
MalIMHOCTPOEHUIO0, GU3MKE, ECTECTBEHHBIM HayKaM U Jp.

13. MaTepuajibHO-TeXHHYeCKOe o0ecneyeHne JUCHUILIMHBI U TpedyeMoe NporpaMMHoe
obecrneuenue

13.1. O6mue TpeGoBaHus K MaTePHATbHO-TEXHUYECKOMY M IPOrPAMMHOMY 00ecIe4eHHuI0
AUCHUTINHBI

13.1.1. MaTepuajibHO-TeXHUYECKOE U MPOrPaMMHOe obecrneyeHue 1151 JIEeKIUOHHbIX 3aHATHH
Jns mpoBeneHusl 3aHATUHN JIEKIIMOHHOTO THUMA, TPYMNIOBBIX U WHAMBUAYAIbHBIX KOHCYIbTAIIH,
TEKYIIEro KOHTPOJS U MPOMEKYTOUHON aTTECTAIllMU UCIOJIB3YeTCsl yueOHas ayJuTOpUs C KOJIMYECTBOM
MOCAIOUHBIX MecT He MeHee 22-24, o0OopymoBaHHas JIOCKOM M CTaHAAPTHOW Yy4eOHOW Mebenblo.
NmeroTcsi aeMOHCTpallMOHHOE O0OpyJAOBaHWE U y4eOHO-HATSAHBIE IMOCOOWS, OOeCreYnBaIOIINe
TEMAaTHUYECKHUE WILTIOCTPAIIAH 110 JICKITMOHHBIM pa3/ieiaM JUCIUTUTHHBIL.

13.1.2. MaTepuajibHO-TeXHUYECKOE U IPOrPpaMMHOe o0ecnevyeHue I NPAKTHYEeCKUX 3aHATHI

YyeOHast aymuTopus

ydaeOHasi ayIuTOpHsl [JIsl TPOBEACHUS 3aHATHN JIGKITMOHHOTO THUMA, y4eOHAs ayJuTOPHS IS
MIPOBEJICHUS 3aHATUN MPAKTHUECKOTO TUIA, YIeOHasi ayTUTOPUS IS MPOBEICHUS 3aHATHI CEMUHAPCKOTO
THIA, TIOMEIICHUE IS MPOBEJACHUS TPYIMIOBBIX U WHAWNBUAYATbHBIX KOHCYJIbTAIlUM, MOMEIIECHUE IS
MPOBEACHUS TEKYIIETO KOHTPOJIS U IPOMEKYTOUHOM aTTecTalluu

634034, Tomckas obnacts, r. Tomck, Bepmmnuna ynuia, 1. 47, 303 aya.

Ornrcanre UMEIOIIETOCs 000y I0BaHMUS:
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- KommniexT crienmanusupoBanHol yueOHOU Mebenu;
- Pabouee mecTo npenomaBaTers.
[IporpammHoe obecnieueHue He TpeOyeTcs..

13.1.3. MaTepuajbHO-TeXHHYECKOe H IPOrpaMMHOe ofecredeHne 1Jisi CAMOCTOATEIbHOH padoThI
Ji1 caMOCTOATENbHOM paboThl UCTONB3YIOTCS y4eOHBbIE ayTUTOpPHH (KOMIIBIOTEPHBIE KIIACCHhI),
PACIIOJIOKEHHBIE 110 aJpecam:
- 634050, Tomckas obsactb, r. ToMck, Jlennna npocmnexr, a. 40, 233 ayn.;
- 634045, Tomckas obnactb, T. ToMmck, yin. KpacHoapmetickas, 1. 146, 201 ayn.;
- 634034, Tomckas obnactb, r. Tomck, Bepuinnuna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckas obsactp, T. ToMck, Bepmnauna ynuna, 1. 74, 207 ayn.

CocraB 000py/IOBaHUS:

- yueOHast MmeOenb;

- komnbroTephl Kiacca He Hke [IDBM INTEL Celeron D336 2.81'T. - 5 mit.;

- KOMIIBIOTEPHI TOJKIOYEHBI K ceTu «/HTepHeT» U 00eCneyuBalOT JOCTYN B JJICKTPOHHYIO
HH(pOPMaIMOHHO-00Pa30BaATEIBHYIO CPEly YHUBEPCHUTETA.

[TepeuyeHb NporpaMMHOro 00eCIeUeHHUS:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MarepuajibHO-TeXHHYeCKOe obecnedeHHe JTUCHUIINHBI VIS JIUL C OTPAHUYEeHHBIMH
BO3MO’KHOCTSIMH 310POBbSI H HHBAJIHI0B

OcBoeHME TUCLUIUIMHBI JULIAMU C OFPAaHUYEHHBIMH BO3MOKHOCTSIMU 3/10pOBbS U HWHBAJIUJaMU
OCYILECTBIISICTCS C MCIOJIb30BAHUEM CPEJCTB 00YUEHUs O0ILEro U CHelHuaIbHOIo Ha3HAYEeHHUS.

[Ipu 3aHATHSIX C OOyYarOIIMMKCS € HapYWIeHUsIMH CJyXa IPelyCMOTPEHO HCHOJIb30BaHUE
3BYKOYCWJIMBAIOLEH amnmapaTypbl, MYJbTUMEAMMHBIX CPEICTB U JAPYTUX TEXHUYECKHX CpPEICTB
npuema/nepeaayn yuyeOHoH MHPOpManuu B JOCTYHNHBIX (hopMax, MOOMJIBHON CHUCTEMBI IPENOJIaBaHUS
U1 00y4arOUIMXCS ¢ WHBAINIHOCTBIO, TTOPTAaTUBHOM MHAYKIIMOHHOW CHUCTEMbl. Y4eOHas ayauTopHs, B
KOTOpOM 3aHMMAIOTCs 0OydarollMecs ¢ HapylIeHHEM ciyxa, 00OpyJoBaHAa KOMIBIOTEPHOW TEXHHKOM,
ayIMOTEXHUKOU, BUIACOTEXHUKOU, 3JIEKTPOHHOU TOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX C O0YUAIOUIMMUCS € HAPYIIEHUSIMH 3PEHUSIMHM [IPETYCMOTPEHO HCIIOJIb30BAHUE B
JEKIMOHHBIX M YYEOHBIX ayAMTOPHUSX BO3MOXHOCTH MPOCMOTpPa YAAJICHHBIX OOBEKTOB (Hampumep,
TEKCTa Ha JOCKE WWIM cllaiila Ha SKpaHe) MpH IOMOILIM BHJEOYBEIMUUTENEH sl KOM(OPTHOTO
IIPOCMOTpA.

[Ipu 3aHATHSAX C OOy4alOUIMMHCS € HapYyLWIeHWSIMH OINOPHO-JABUIaTe/]bLHOI0 amnmnapara
UCTOJB3YIOTCS aJbTEPHATUBHBIE YCTPOWCTBAa BBOJa WMHGOpPMAIMKM M JApPYrHe TEXHUYECKHE CPEJCTBa
npuema/nepeaayn yueOHoH MHPOpManuu B JAOCTYMHBIX (hOopMax, MOOWJIBHON cUCTEMBbl OOydeHUs Jis
JIOJEHM ¢ NHBAJIUIHOCTBIO.

14. Oue}mqnme MaTepuajJabl U METOAUYCCKUE PCKOMECHIAIUHA 110 OPraHu3aluu U3y4YCHU S
AUCHHUIIIMHBI

14.1. ConepxxaHue OLIeHOYHBIX MATEPHAJTIOB U METOANYECKHE PEKOMEHIAM U
21.]'[5[ OLOCHKU CTCIICHU CCbOpMI/IpOBaHHOCTI/I nu ypOBHfI OCBOCHUA 3a1<penneHme 3a ﬂHCHI/IHJ’IHHOf/i
KOMIIETEHIINI UCTOb3YIOTCS OLIEHOYHBIE MaTepUalbl B COCTaBE:
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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= uB-= . Haiitu ¢s5.
1 0 -1 2 1 0
-1
2
4.
2 5 -1 2
Jana marpuna A = 10} Bribepure A7, 3 0

3.
Brruncnure onpenenurens
5 0 0
-1 2 0
7 -3 -1

6.

I/I3BeCTHO, YTO paHr OCHOBHOH MaTpulibl CUCTEMBI JIMHEHHBIX

anredpanvecKkux ypaBHEHUH HE paBeH paHry pacIiiipeHHOW 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+ 433 =2

MoO>XHO JT1 HEU3BECTHOE X, HaiiTu 1o ¢popmynam Kpamepa? Ecnu Henb3s, 2
TO BbIOEpuTE OTBET HeT. Eciii MOXXHO, TO OTBETOM BBIOEpUTE
COOTBETCTBYIOIIIEE 3HAYCHHE X . 3

CornacoBaHa Ha noptane N2 32205
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8.

W3BecTHO, UTO paHr OCHOBHON MaTpPHUIbI CHCTEMBI IMHEHHBIX
are0panvecKuX ypaBHEHU paBeH paHTy PaclIMPEHHOW MaTPHLBI, HO
MeHbllIe yicia Heu3BecTHbIX (rang A = rang C < n). Toraa cucrema...

CoBMecTHas ornpeaencHHas

CoBMecTHas HeoTpeneaEHHas

HecoBmecTHas

OmHopoaHast
9.
Bnast, uro BekTOpbl a = (3,1,2) u b = ai + 5j — k oproronaibuel, 1
HalIuTe 3HAYEeHUE Mapamerpa o. 0
-1
2
10.
Haner BekToper a = (3,1,2), b= (1,-2,0). [a,b]=3-1+1-(-2)+2-0
Yxaxute GopMyITy TSl BRIMUCICHUS BEKTOPHOTO MMpon3BeneHus [a,b]. k
[a,b]=|3 1 2
=2 0
i jk
[a,b] = -2 0
3 1 2
3 1
[a,b] = -2
2 -2
11.
. P = .. = 2 d
Ssnsiercs sm onepatop A[x]| =x+1i, A: V3 — V; smaeiinbmM ‘
onepatopam? Ecin He sipjisieTcs, TO BEIOEpUTe OTBeT HET. A= 3 -1 -1
Ecmm apasercs, To yKazKuTe MaTPHILY 9TOTO OHepaTopa 4 1 -8
B Gasnce i, j, k. -1 3 2
A= 2 -1 -1
L —1 -&
2
A=] 1
-2
Her
12.
1 -2\. | A=-3
dsnstercs m BeKTOp ¢ = (1,2) cobeTBeHHBIM JiIs MaTpuibl A = 9 _o9 ? 1=2
Ecnu He siBnsieTcs, To BeIOEpUTE OTBET HeT. Eciu sBnsercs, To Beioepute | HET
OTBEUAIOIIEe eMy COOCTBEHHOE YHCIIO. A=0
13.
Yroa Mexny npsIMbIMA 0°
y=r+1luny=2
45°
paBeH...
90°
1200
14.
YpaBHeHHE I'unep6ony
T’_z +y2=1 C)i818%03 (0
9 OKpy’KHOCTb
orpeieNseT Ha TNIOCKOCTH. . .. Iapa6omy

CornacoBaHa Ha noptane N2 32205
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15.

Ha otpeske [1;6] 3anana ¢pyHkuus, rpaduk KOTOPOH NMPUBEACH Ha
PHUCYHKe. YKaKUTE aHATUTUYECKOE 3aJaHNe 3TON (PYHKIIUH.

Yy
\ I [ | | [
7, O Py P B FI [FE. T 1
| | | | | |
Y N O
\ | | | |
2___ | | e ale e wl
| I | | | |
| | | | | |
[, s = ey e s e o
| I [ | | |
| | | | | |
0 1 2 3 4 5 6=

1<x<4

3, 4<zx6

+
. 2% 1<z <4

= 3
3, 4L 5 K6

2, 1wl

3, 4<z<6

16.

3
W3BecTHBI MOJISpHBIE KOOPIUHATEI TOYKH A | 2, =)

VEKaxkuTe eé JeKapTOBEI KOOPJAHHATHI.

A(-v2,v2)

A(V2,-2)

A(V2,V?)

A(_\/is _\/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 reomeTpuieckuii 00pa3 orpeneisieT 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, ecmt z = @, |z1| =2, argz = —g, |29 =6, argz; = ?ﬂ 3
21
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. 9x3aMeHAIIMOHHBIE BOIIPOCHI

Matpuripr pazmepa m x n. Tpanernenyiaabable, KBaJIpaTHbIE, CHMMETPUYHBIE, TPEYTOJIbHbBIE, A~
rOHAJIbHBIE, €IMHUIHBIE MATPUILl. Omeparun Hal MATPUIIAMHA.

Omnpeeurenb MopsaiKa n. Berancienue onpejaeauTesieil opsiaka 2, MOpsika 3, ompele/mTe e
Tpeyrojbabix MaTpuil. CoiicTBa omnpejenuresneii. Beraucaenne onpeennTess MOpsAIKa 1 METO-
JIOM Da3JI0yKEHUs 110 JIeMEHTaM CTPOKHU (CToJI0Ia ).

Obparnas marpuria. MaTpuiHbie ypaBHEHUS.

JIuHeitHBIE TPOCTPAHCTBA, MOAIPOCcTpaHcTBa. [IpruMeps! TUHEHHBIX MpOCTpaHCTB. Apudmernte-
CKHe MTPOCTPAHCTBA. JIMHEHHO 3aBUCHMble / He3aBUCHMBbIE CHCTEMbI BEKTOPOB (yHKIImiA).

PasmepnocTs muHeftHBIX TpocTpaHCcTB. basuc n-mepHoro jimHeitHOro TpocTpancTBa. Koopannaros
BEKTOpa B JIMHEHHOM rpocTpancTBe. CBejieHne oreparuii HaJi BEKTOPAME K OIepaIusaM HaJ| UX
KOODJIMHATAMH.

Munop mopsijika m HIpsSMOyToJibHONH MaTpuiibl A. Panr marpuiisl, 6a3ucHbIii MUHOP, Oa3MCHbBIE
CTPOKM U CTOJIOIBI MaTpuiibl. TeopeMa o 6a3uCHOM MUHOPE, €€ IIpUMeHEHNe.

[IpakTuueckuii crocod oTbICKaHUsA paHra MaTpuibl. [IpeobpazoBaHusi MATpPUIIbI, HE MEHSIOIINE
e€ panra.

EBkumoBo nmpoctpanctBo. OproronaibHble BeKTOpPbl. OpTOroHabHbIe MATPHUILI. CBI3b OPTOTO-
HAJIBHOCTHU C JINHEIHO 3aBUCHMOCTBIO/ HE3aBUCHMOCTBHIO CHCTEM BEKTODOB.

Cucrembl JIMHERHBIX ajareOpanvecKux ypaBHEHUi. 3anuch cucreMbl B MaTpudHoit opme. [lomns-
Tre pertenns cucreMbl. COBMECTHBIE, HECOBMECTHBIE, OIIPEIe/ICHHbIE U HEOIIPEIeIeHHbIE CUCTEMBI.
COBMECTHOCTD ITPOU3BOJILHOM CUCTEMbBI JIMHEHHBIX ypaBHeHnit. Kak BBISICHUTD, 9TO CUCTEMA SB-
JISIETCST OTIPEJIEJIEHHOM MJIN HeOIIpeIeIeHHOM 7

XapaKTepUCTUKa W PeIeHne ONPeIeIEHHBIX CUCTEM.
XapaKTEepUCTUKaA U PEIIeHUE HEOIPEICIEHHBIX CHCTEM.

Osropogabie CJIAY. Ocobble cBOCTBA TAKUX CHCTEM. XapPAKTEPUCTUKA U PEIIEHNE OTHOPOIHBIX
CJIAV.

[IpaBas jlekapToBa crucTeMa KOOP/IMHAT Ha IJIOCKOCTH, B IIPOCTPAHCTBE. [ eoMeTpuiecKkuii BEKTOD,
ero KoopJnHaThl. Paguyc-BeKTop TOUKN, KoopauHaTel Toukn. Opr BekTopa. Hampasisioriue Ko-
CHHYCBI BEKTODA.

Papnbie BekTopbl. Kak mocrponTh ¢BOOOIHBIN BEKTOP a, MPUHAB 3a ero Hadaygo Touky A? Orme-
paluu CJI0XKEeHUsT TeOMETPUIECKUX BEKTOPOB W YMHOYKEHHS T€OMETPUYIECKOTO BEKTOPA Ha YUCJIO.
Kak HaiiTn KOOpAMHATHI CepeMHbI OTPe3Ka, €CJIM U3BECTHBI KOOPIUHATHI €r0 KOHIIOB?

Kak moctpouTh IpOEKINIO TOYKH Ha OCh W IIPOEKIINI0 BEKTOpa Ha OCh Ha IIJIOCKOCTH U B IIPO-
crparcTBe? Kak BBIMHUC/IATE POEKIINIO BEKTOPaA a Ha OCh, OIPEIe/sieMyo BeKTOpoM b?

CKaJIHpHOG IIpousBeJeHre reoMeTpuvIeCKnux BEeKTOPOB, €0 BbIYUCJJIEHUE 1 €I'0 CBOIICTBA. HpI/IMe—
HEHHE CKaJIfAAPHOI'O IIPOU3BEJICHNA.

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 mpousBejeHne reoMeTpUIECKIX BEKTOPOB, €r0 BBIUHUCIEHIE U €ro CBOWcTBa. l'eomer-
pHUYECKUl CMBICTT MOJLYJIsi BEKTOPHOI'O TIPOU3BEIEHUSI.

Kpusnie Ha 1miockoctu. Kakne reomerpudeckre oOpa3bl Ha IIOCKOCTH OIIPeJe/isdeT ypaBHEHUe
F(x,y) = 07 Hazosure KpuBble, KOTOpble BaM M3BECTHBI U 3allUIIATE UX YDABHEHUSI.

YpaBHeHud npaMoii Ha IIJIOCKOCTU B JIEKAPTOBO# cucTteMe KoopauHat. Herosinbie ypaBHeHUS TIPS-
MbIX. OCODEHHOCTHU PaCIIOIOKEHUST TPSIMBIX, 33/ JAHHBIX HEITOJTHBIMY YPABHEHUSIMHU.

Kpusosuneiinble KoopuHaThI, TpeoOpaszoBanus koopauHaT. [losspras cucrema KOOp/IMHAT.
Crioco0bl 3a/1aHust KPUBOI B IIPOCTPAHCTBE. Y DABHEHUS MIPSAMOI B IIPOCTPAHCTBE.

[ToBepxnocTu B TpéxmepHoM IpocTpancTBe. Kakne reomerpudeckue obpa3bl olpeiesseT ypaBHe-
uue F(z,y,z) =07 Hazosure noBepxHoCTH, KOTOPbIe BaM M3BECTHDBI U OMUIIUTE UX yPABHEHUS.

YpaBHEHUS IIJIOCKOCTH B JIEKAPTOBOI cucTeMe KoopjauHaT. Herosnbie ypaBHEHHSA ILJIOCKOCTEN.
OcobeHHOCTH PACIIOIOKEHHS TLIOCKOCTeH, 3a/JaHHbIX HEITOJHBIMEI YPaBHEHUSIMU.

Hunuaapudeckas u chepudeckass CUCTEMbI KOOPIUHAT.

Ilonarue bynkmun f: Dy € R,, - Ey € R,,. ObnacTb onpeenenns n 00/I1acTb 3HaAUYCHUH QyHKINHT
OpU Pa3/IMIHBIX 3HadeHusXx m u n (Ha npumepe m = 1,23 u n = 1,2, 3). Tousrue rpaduka

dyHKIHIN.

Jluneitnbiit oneparop A : R, - R,. Marpumna Jsmneiinoro oneparopa A : R, - R,. Kak naiitu
KOOpMHATHI BeKTOpa A[xX ], 3Has marpuiy oneparopa A : R, — R,? Kommosunus gaByx JUHEHHBIX
OTIEPATOPOB.

CobcTBenHble 4YncIa U COOCTBEHHBIE BEKTODPDI JUHEHOTO orrepaTopa. Hpouecc OTBHICKAHUA COD-
CTBEHHBIX YUCEJI U COOCTBEHHBIX BEKTOPOB.

OO6mmuit 1 KAHOHUYIECKHH BUJI KBaAPATUIHON hopMbl ipu n = 2, n = 3. Marpuna KBaapaTuaHOi
dOpPMBI.

Juneiinas dopma. Jluneitnoe ypasuenne (obmuit Bujg, n = 2, n = 3). Kakue reomerpuyeckue
00pasbl OHO OIIpeiesisieT?!

Muunwmbie qnciia. MHOXKeCTBO KOMILIEKCHBIX dmcesl. DOpMbl TPEJICTaB/IEHI KOMIIJIEKCHBIX YUCET.
['eomeTpudeckass MHTEPIIPETAIINA.

ApI/ICbMeTI/I‘{eCKI/Ie orepanuu Ha/Jl KOMIIJIEKCHBIMU Y9HUCJ/IaMU.

[Tpuseaure npumepbl KpuBbix u objacreii (buryp) Ha KoMIuiekcHOi miockoetu . OKpyKHOCTH
Ha KOMILJIEKCHOH TIJIOCKOCTH.

Paznoxkenune Ha MHOXKHUTEJIM MHOIOYJIEHA CTEIIEHH 71 C BelleCTBeHHBbIMU Ko3dduimeHrammu. Xa-
PaKTEPUCTUKA KOPHE 3TOr0 MHOTOYJICHA.

Oneparun 2", /z, €*, sinz, cos z, shz, ch z nua Kommekcnwix 2. sin(ix), cos(ix) mua geiicru-
TeJIbHBIX T.

CuMBOJI 00 Ha KOMILIEKCHOM 1tockocTr. OTrpaHnvdeHHble, HeorpaHmdeHHbie MHOKecTBa B C.

QyHKIMM KOMILIEKCHOM 1epemennoit z. [Ipejcrasiienne yHKIIMM KOMILIEKCHOW TepeMeHHO B
asrebpamvIecKoil 1 MoKa3aTeIbHOI (hopMax.
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14.1.3. TeMbl HHAUBUAYAJIBHBIX 321aHUI
[TonsipHas cucteMa KOOpIUHAT.
Jluneitnple u KBaApaTU4IHbIE PopMbl. KprBBIE BTOPOTO MOPSAKA.

14.1.4. TeMbl KOJUIOKBUYMOB
KonnokBuym npoBoauTCs MO 3K3aMEHALMOHHBIM BOIIPOCAM.

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

14.1.6. TembI (Bonpochl) 1JIs1 CAMOCTOATEILHOI0 H3YYeHUSI

CBoiicTBa onpeaenuTeNIe.

Matpuynsle ypaBHEHHUS.

Onpenenenus TMHEHHOTO MPOCTPAHCTBA, MOMPOCTPAHCTBA, APHPMETHIECKOTO IPOCTPAHCTBA.

CrnencTBus TeopeMbl 0 6a3MCHOM MUHOPE.

Anredpa reOMETpUYECKUX BEKTOPOB.

[Tpsimast.

[TnockocTs.

Kpussie BTOporo nopsaxa.

PasnoxeHre Ha MHOKUTEITM MHOTOYWICHA CTEIIEHH N C BEIIECTBEHHBIMU KOA(QUIICHTAMH.
XapaKkTepuCcTUKa KOPHEH MHOTOWICHA.

14.1.7. TemMbl OIPOCOB HA 3aAHATHAX
Onpoc Ha 3aHATHSAX IPOBOAUTCSA 10 dK3aMEHAIIMIOHHBIM BOIIPOCAM.

14.1.8. MeToan4yeckne peKOMeH AU
OueHka creneHd cPOpMUPOBAHHOCTH YKa3aHHOW B JaHHOW pabodeil mporpaMMe KOMITETCHIIMH
OCYLLIECTBIISETCA KaK B paMKax MPOMEXYTOYHOM, TaK U TEKYyIleH aTTecTalliu, B TOM YHCIIe:
e [lpu npoBeaeHUH MPAKTUUECKUX 3aHATUHN MYTEM OIIpOca IO TEME 3aHATHS,
[Tpu BBITOTHEHUH KOHTPOJIBHBIX PA0OT.
[Tpu oTBeTEe Ha BONIPOCHI HAa KOJJIOKBUYME.
B oTuére no nHAMBUAYAIBHOMY 3aJIaHUIO.
ITpu BBINIOJIHEHUY TECTA.
e [lpu cnaye sk3ameHa,
bayuibHBIE OLICHKM [UIsl DJIEMEHTOB KOHTPOJIA, YKa3aHHble B I.11.1 BBICTaBIAIOTCS COTJIaCHO
CJIEYIOIIUM NOKA3aTeNsIM U KPUTEPUSIM:

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

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

e [TloporoBelil ypoBeHb CPOPMHUPOBAHHOCTH (YIOBIETBOPUTENIBHO) olieHUBaeTcss oT 60% 1o
70% ykazaHHBIX OaoB. TpeOyeTcs BBINOJIHEHHWE HECKOJNbKHX 33JaHUM, OTBETHl Ha
HECKOJIBKO IMPEIJI0KEHHBIX BOIPOCOB HA YPOBHE MOHATHM, 0003HaYeHUI U IPUMEPOB.

TectupoBaHue NPOBOAMTCA KaK Ha JIEKIMOHHBIX, TaK M Ha MPAKTUYECKUX 3aHATUAX IO BCEM
paszenam Kypca.

14.2. TpeOGoBaHus K OLEHOYHBIM MATePHAIaM JJIsl JIML ¢ OTPAHNYCHHBIMH BO3MOKHOCTSMH
310POBbH U HHBAJIUA0B
JUig M ¢ OrpaHMYEHHBIMH BO3MOJYKHOCTSMM 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 HHBAJIUIOB

JijI ¢ OrpaHUYCHHBIMA BO3MOXKHOCTSAMUA

Kareropun
o0yJaromuxcs

Buapl 4OMOIHUTENBHBIX OLEHOYHBIX
MaTepuaioB

@®opMBI KOHTPOJIS ¥ OTICHKH
PE3yIbTaTOB O0YUICHHUS

C HapyleHus MU
ciyxa

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

[IpenMymecTBEHHO MUCHMEHHAS
poBepKa

C HapyleHUsIMU
3peHHS

CobecenoBaHue 110 BOIIpOcaM K 3a4eTy,
OIIPOC IO TEPMHUHAM

[TpenmyIIeCTBEHHO yCTHAs TIPOBEPKa
(MHAMBUIYATIBEHO)

C HapylieHusIMU
OIIOPHO-
JIBUTATEILHOTO
amnrmapara

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

[Ipenmy1iieCTBEHHO TUCTAHIIMOHHBIMU
MeTOoIaMuU

C orpaHMyYeHUSIMU 11O
00IIeMeTMIINHCKUM
MOKa3aHUSIM

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

[IpeuMmy1iecTBEHHO 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/I0POBbS M HMHBAJIUJOB MPEIyCMAaTPUBACTCS
noctymHas popma MpeIoCTaBICHHS 3a/IaHUH OIICHOYHBIX CPEJICTB, & IMEHHO:

B MIEYaTHOI Qopme;

B MIEYaTHOH opMe ¢ yBEIMUEHHBIM HIPUPTOM;
B (hOopMe€ FIIEKTPOHHOI'O JOKYMEHTA;

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

Jlutiam ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMHU 3/I0POBbSl U MHBAJIUAAM YBEIMYMBACTCS BpeMs Ha
MOATOTOBKY OTBETOB Ha KOHTPOJbHBIE BOMpochl. [[ms Takux oOywarommxcs MpeaycMaTpuBaeTcs
nocTyrHas (opMa mpeIoCcTaBiIeHUs 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 JIUI C OrPAaHUYEHHBIMH BO3MOXHOCTSMU
3I0pOBbsSI U MHBAJIMJIOB MO0 AMCLUUIUIMHE MpeAycMaTpHBaeT IpefocTaBieHue HMHpopManuu B ¢Gopmax,
a/IalITUPOBAHHBIX K OTPAaHUYEHHUSAM UX 3/10POBbsI U BOCIPUATUS HH(POPMALIUU:

J1st 1ML ¢ HApYIIEeHUAMH 3PEHN:

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

JLst M1 ¢ HApYIIEeHUusIMH cJIyXa:

B (hOpMeE AIIEKTPOHHOTO JJOKYMEHTA,;
B MIEYaTHOH (opme.

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

B (hopMe FIIEKTPOHHOTO JOKYMEHTA;
B MIEYaTHOH (opme.

[Tpn HEeoOXOMUMOCTH MJI JIUI C OTPAaHUYCHHBIMH BO3MOXKHOCTSMH 3[I0POBBSI M HHBAIUIOB
MpoIieIypa OIEHUBAHUS PE3yJIbTaTOB 00YUEHUS MOXKET MPOBOJAUTHCS B HECKOJIBKO ITAIOB.
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