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1 IEJIM U 3AJJAYH OCBOEHUS JUCHUITVIMHBI

1.1 Ieab ocBOeHUS TUCHMILIUHBI:

— IMOJIyYCHHE CUCTEMATHYECKUX 3HAHWH, MPEJCTABIICHUN, YMEHUNH U HABBIKOB, HEOOXOIMMBIX
JUISl IPOBEJICHUS] MAaTEeMaTUYECKUX PACUETOB;

— co3gaHue HeoOXoauMoi 0a3bl 3HAHWK JUIS MOCIEAYIOMET0 M3YyYeHUsS U YCBOSHHS JIPYTHX
JUCLIMIUIMH €CTECTBEHHO-HAYYHOTO 1IUKJIA,;

1.2 3agauu ocBOeHMSI AUCHUIIIMHBI (MOTYJIsA):

— 3HAaHHUC OCHOBHBIX MCTOI0B JIMHEMHOMN anre6pm U UX BO3MOXKHOCTEH IJid pCUICHUA 3a/iaqd B
obnactu nporpaMMupOBaHud U MAIlIMHHOT'O O6y‘leHI/I$I;
— NPUMCHCHHUEC MCTO/I0B aHAJIUTUYECKOM rCOMCTPHUM IJIA PCUICHUS TCOMECTPUUCCKHUX 3aJ1a4,

2 MECTO [JUCUHUILUIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM
INPOI'PAMMBI

VYuebnasg mucuuiuinHa JIuHelHass anrebpa M aHalIMTUYeCKas TIEOMETpHUs BKJIKOYEHA B
00s3aTeNbHBIA TIepeUeHb TUCHMIUIMH O0053aTENbHON YacTH 00pa3oBaTeNbHON MpOrpaMMbl BHE
3aBUCUMOCTH OT €€ HampaBieHHocTH (mpodwiist). JMcUuIUIMHA peaau3yercss B COOTBETCTBUU C
tpedoBanusimu ®I'OC, OI1 BO u VII, mo nanHOMY HarpaBJIEHHIO TIOATOTOBKH.

JucuumirHa 6asupyercsl Ha CICAYIOIMX TUcUIbMHax: ['eomerpust u Anrebpa (B o0bEMe
Kypca CpeIHei IIKOJIbI).

JucuuruinHa JluneiiHas anrebpa M aHaIUTUYeCKas TeOMETpus SIBJISETCS OCHOBOIOJIAraroIei
JUI U3YYEHHUs CIENYIOIIUX TUCHUIUIMH: Maremartnyeckuil aHaiau3, AJTOPUTMBI U CTPYKTYpPHI
NaHHBIX, luddepennpansable ypaBHeHUs, YnciaeHHbIe MeTo/1bl, OCHOBBI MAIIMHHOTO 00yUYeHHUS.

Pabouas mporpamma aucuumiinHel JluHeiiHas anreOpa M aHaIUTHYECKass T€OMETpUs JUIs
MHBAJINIOB U JIUL C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/I0pOBbsI pa3padaThIBAaeTCs WHAMBHLYaIbHO
C yuyeToM ocoOeHHOCTeH MCUXO(U3UUECKOr0 pPa3BUTHUS, HHAMBHUIYaJIbHBIX BO3MOXHOCTEH U
COCTOSIHUS 37J0POBbSl TAKMX 00YYarOIUXCs, 10 UX JIMYHOMY 3asIBJICHUIO.

3 KOMIETEHLMU OBYYAIOUIEIOCSl, ®OPMUPYEMBIE B PE3VJBTATE
OCBOEHUS JUCUMIIIUHBI (MOIY.JIS)

Tabnuna 1 — ®opmuposanue komnerernunu OIK-1 nucrunmmnamu

HaunmeHoBaHMe TUCHHILINH, (POPMUPYIOIINX
KOMITETEHIIMI0 COBMECTHO
Koa komnerennnn OIIK-1 1 2 3 4 5 6 7 8

Jluneiinas anrebpa n aHATUTHYECKAT TEOMETPHS

CeMecTpbl (OPpMHUPOBAHUS KOMIIETEHIIUH TUCHUTLIHHAMUA

MaremaTnueckuii aHaan3

dusuka

Juddepennnansupie ypaBHEHHS

OHepaIII/IOHHOG HUCYHUCIICHUC

Teopust GyHKITHI KOMITZIEKCHOTO TIEPEMEHHOTO

Kiaccnueckas MmexaHuKa

YpaBHEHUS MaTeMaTHIeCKOH (HU3NKH

Teopwust ynpaBieHust

Brinonnenue " 3aIunTa BBIITyCKHON
KBaJIN(UKALMOHHOH pabOTHI




I[NEPEYEHb TIIUIAHUPYEMbBIX PE3VJIbTATOB OBYYEHUA 110 AUCLHUIUIMHE, COOTHECEHHbLIX C JIUIAHUPYEMbIMU

PE3YJIbBTATAMU OCBOEHMNAI OI1

Tabauua 2

Ilepeyens MiIaHNpPyeMbIX pPe3yJIbTATOB 00yUYeHHS MO JUCIHUILIHHE, COOTHECEHHBIX C IVIAHUPYEMBIMH Pe3y/JbTATAMH OCBOEHHS

Koa n HauMeHoBaHue

Koa m HauMeHOBaHM(
HHIHKATOPA

OueHoYHbIE CPEICTBA

KOMIIeTeHIIH 0CTILKEHHST IInanupyemsie pe3ybTaThl 00y4eHHs 10 JHCIHIIIHHE Texkywmero IIpomexyTounoi
KOMITETeHIHH KOHTPOJISt aTTecTaluu
OIIK-1. Cnocoben | MOIIK-1.1. 3HaTh: 6a3oBble | YMeTh: Buaapern: HaBbikamu | TectupoBaHue B | Bonpocst JUIsL
MIPUMEHSTh 3HaHue | Mcmonp3yeT MeTOBl | HOHATHS M OCHOBHBIE | HCIIOJIB30BaTh MaTeMaTHYeCKOU cucreme MOODLE. | yctHOTO
(byHIaMeHTaIbHON JIMHEHHOW anreOpbl U | TEXHUYECKUE MPUEMBI | alTOPUTMHYECKHE (dbopmanuzanuu (2 TectupoBaHms, B | coOeceOBaHMS:
MaTeMaTHKU U | aHAJTUTUYECKOM MaTpUYHOH anredpshl, | MpUEMBI peleHus | MpHUKJIAAHBIX 33734 B | Oaze Kaxjaoro | Omiets (20 6uIeTOB)
€CTECTBEHHO-HAYUHBIX TeOMETPHUH IIPU | aHAJTUTUYIECKOM CTaHIAPTHBIX  3aJad | TepMUHAX  Teopuu | TectupoBanus 100-
JUCLUIUIMH TPU PEIICHUHU | PEUICHUH TEOMETPUH, TEOpUM | JIMHEHHOH anreOpsel, | cucteM  JuHEHHBIX | 110 BOIIPOCOB),
3amaq B obmactu | mpodecCHOHANBHBIX JMHEHHBIX BBIpabOTaTh anredpandecKux BBITIOJTHEHHE 12
€CTECTBEHHbIX HayK | | 3aja4 " B | TIPOCTPAHCTB (Hanm | cocoOHOCTH ypaBHEHHUH KOHTPOJIBHBIX PadboOT
WHKCHEPHO! NMPaKTHKe WH)KEHEPHOU BEIIECTBEHHBIM U | TEOMETPUYECKOTO (mo 10 BapuanTOB B
MpaKTHKE KOMIUIEKCHBIM BU/ICHUS KaXJ01
TIOJISIMU) u ux | GopMaIBHOTO KOHTPOJILHOM
0TOOpaKeHHH, anmapara pabote)
TEOpUU OWIMHEHHBIX | AMCLMIUIMHBI C OJHOW
u KBaJPAaTHYHBIX | CTOPOHBI M yMEHHE
thopm; (dbopmannzoBarh B
TEepPMHUHAX
JUCHUIUIMHBL  33/1a4H
TE€OMETPHUYECKOTO |
AQHAITUTHYECKOTO
Xapakrepa ¢ Jpyroii;
TIPUMEHSTH
MaTeMaTU4eCKUi
ammapar npu
pEeIIeHNH  THIIOBBIX

3aga4d




4 CTPYKTYPA U COAEP KAHUE JUCHUITJIMHBI

4.1 Pacnpenesnenne Tpy10éMKOCTH JUCIUIIJIMHBI 10 BUIAaM padoT 10 ceMecTpam
OO0mast TpyI0éMKOCTh TUCIMIUIMHBI cocTaBisieT 8 3au.en./288 waca, pacmpeneneHue
9acoB 10 BUaM paboT cemecTpaM IpeICTaBlIeHO B Tad. 3.

dopmar uU3y4YeHHs] AWCHUIUIMHBL C HUCHOJIB30BAHUEM JJIIEMEHTOB JJICKTPOHHOTO
00y4eHwusl.

Ta6muna 3 — Pactipenenenne TpyA0EMKOCTH AUCIMIUIMHBI 110 BUAAaM paboT IO ceMecTpam
Jist ouHO# (pOpMBI 00yUEeHHUs

Bun yuebHoit paboTsl Bcero CemecTphl
4acoB 1 5
1. KonTakTHasn padora o0yvyarumuxcst c
npenoaaBarejeM (10 BUIaM y4eOHBIX 3aHSATHIT) (BCero), B 144 72 72
TOM YHCJIC:
1.1. AyautopHble 3aHATHSA (BCET0), B TOM YHCIIEC: 136 68 68
- nexuuu (JI) 68 34 34
- naboparopusie padotsl (JIP)
- npaktudeckue 3ansaTus (113) 68 34 34
- npakTukyMsl (I1)
1.2. BHeayauTopHbIe 3aHATHA (BCEro), B TOM YHUCIIE: 8 4 4
- PYIIOBBIE KOHCYJIbTAIMH 10 IUCIUIUIMHE 4 2 2
- TPYMNIIOBbIE KOHCYJIbTAIIMU IO MPOMEKYTOUHON 4 2 2
aTTecTaluu (3K3aMeHbI)
2. CamocrositenbHas padora cryaenta (CPC) (Bcero) 63 36 27
Buja npomexyTo4UHO# aTTecTallMd  IK3aMeHbI 81 36 45
OO6masi Tpy10eMKOCThb, Yachl/3a4eTHbIE eTUHUIIBI 288/8 144/ 4 144/4




1.2 Copep:xanue IUCUMILIUHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM

Tabmuna 4 — CoaeprkaHue TUCHUTUTHHBL, CTPYKTYPHPOBAHHOE TIO TeMaM, JIJIsl 00yJaronuXxcst O9HON GopMbI 00yIeHUS

[Inarupyemsie Bunsr yueOHOH paboOTHI HanMeHoBa- ;
- AUMCHOB
(xonTposHpye KOHTgKTHa’I g HUE UCIIOJb- Peanuzanus aH;e °
MBIE) PE3yIbTATHI pabota ¥ 3yeMBIX ak- B paMKax e
ocsoenus: OITK u e, npaktHec- | PooP
= THUBHBIX U T HHOTLO
WHIUKATOPBI HauMeHoBaHue TeM % © E . Bun CPC WHTEPAKTUB- KOH 3JIEKTPOHH
=) TTOITOTOBKH
IlOCTI/I)KeHI/I)Iv g Eg 2 § g%, HBIX (Zl OeM- Oro Kypca
KOMIIETEHIIUH T o F el 83 ] 6 Py (Tpynoem
Sl s 58 8¢ 0bpasosa- KOCTb B
S o 2 B 5 93X KOCTh B
= o 5 2 B 2 F 0O TEJIbHBIX gacax)
2198 S 3 22 . gacax)
CHRCE-ECE- SRS TEXHOJIOTHIA
1 cemecTp
Pa3pen 1 DJIeMeHTbl MAaTPUYHOI aJIredpbl
Tema 1.1 Jluneitnpble omnepauuu Hajg | 2 - 2 1 IoxroroBka k sekuusm (6.1.1: C: | Pa3bop
MaTpUIlAMA ¥ WX CBOWCTBA. YMHOXXEHHE 89 — 105); (6.1.4: C: 20 — 41), | pewenus
MaTpHI] BEITIOJTHEHHE 3aIaHuiA IUTS | KOHKPETHBIX
Tema 1.2 Omnpepenutenn W UX CBOHCTBA. | 2 - 2 2 caMocTosATeNbHOW paboTrsel (6.2.1: | mpuMepoB ¢
OO0partHas MaTpuIa C. 28 — 32; 33 — 36; 39 - 40); | moMoIb0
Tema 1.3 DnemeHtapHble mpeoOpasoBanus | 2 - 2 2 (6.2.2: C. 19-24) Mpe3eHTAIH
MAaTpHIL Basucusbrit MMHODP, paHI MAaTPUIIbI 1y JOCKH
OIIK-1, Hroro no pasgeay 1 | 6 6 S
VOTIK-1.1. paeny
Pa3nen 2 Cucrembl JIMHEHHBIX aJredpandecKuX ypaBHeHHil
Tema 2.1 Metox Kpamepa u metor o0paTHO# 2 2 2 HonroroBka k neknusm (6.1.1: C: | Pa3bop
Mmarpuiisl pemenns CJIAY 53 - 59, 6.1.3: C: 166 - 173), | PCIICHUA
Tema 2.2 OHOPOIHBIE CHCTEMBI IMHEHHBIX 2 2 2 BBITIOJIHEHHE 3a1aHUH nns | KOHKPETHBIX
ypaBHeHui. CBoiictBa pemenuii CJIAY caMocCToATeNbHON paboTer (6.2.1: TpHMEPOB €
C.32-33;36-39) HOMOTIBIO
Tema 2.3 Metop [Naycca. Obmas teopus 2 3 3 . ; NpeseHTAIHN
CIAY U Y JIOCKH
Hroro no pasageny 2 | § 7 7




IInanupyemslie

Bunas! yueOHoOH paboTHI

Haumenosa- H
- NMEHOB
(koHTpOIHpYE KOHTgKTHa’I g Hue ucronb- | Peanusauus aam:e ©
MBI€) pe3yIbTaTHI pabora < 3yeMbIX aK- B paMKax 6ota
ocBoenus: OIIK u o, mpakTHIee- pa3pado
§ TUBHBIX U o HHOT'O
HHIUKATOPEI HauMmeHOBaHUE TeM 9 © E % Bup CPC HHTEPaKTHB- HOH:OOTI/(I)BKI/I JJIEKTPOHH
Llocmmeﬂmv 8| Eg| 28 gz, HBIX _ Oro Kypca
KOMITIETEHIIUH =l e F © 7 558 (Tpynoem (Tpynoem
S| Ex| Ex 257 obpasoBa- KOCTb B
S| &2 | EE 9 2R KOCTb B
S| 58 EE 880 TEJBHBIX gacax)
2l ee | 28 225 . 4acax)
Sl S8l 28 S58C TEXHOJIOTHi
Pasjnen 3 J1eMeHThI BEKTOPHOM ajreopnl Hoxroroska k nexumsim (6.1.2: C: | Pasbop
B . .o - CIIEeHHs
Tema 3.1 Koopaunatel B  apuuHOM | 2 1 2 164 - 191, 6.13: C }9 31, EOHerTHHX
npocTpaHcTse. JIuHedHble  omepauuu U BBILIOITHCHHC ajanu A NPUMEpPOB ¢
OIIK-1, OPTOHOPMHUPOBAHHBIA  6a3uC  BEKTOPHOIO CaMOCTOATENbHOH  paboThi (6.1.5: TOMOIIIBIO
HOMK-1.1. MIPOCTPaHCTBA C: 116 - 133); (6.2.3: C. 16 - 23) -
Tema 3.2 CkansipHoe IpoU3BEICHHE B 1 2 2 Uy JIOCKH
EBKIMI0OBOM IPOCTPAHCTBE
Tema 3.3 BekTopHOE U cMeLIaHHOE 2 2 2
NPOM3BEJIEHIE BEKTOPOB M UX CBOMCTBA
Hroro mo pasgeay 3 | 5 5 6
Pazjien 4 AHAJIMTHYECKAS] T€OMETPHSI HA TUIOCKOCTH Hoaroroeka k sekuusam (6.1.2: C: | Pasoop
) .o . eIEeHHS
Tema 4.1 Bupl ypaBHEHUI IIPAMO Ha 2 2 2 47 68, 613: C: 59 70, P
TOCKOCTI BLIIIOJIHEHHE 3aaHumit a5 | KOHKPETHBIX
OIlK-1 - 6.15: | PUMEpOB ¢
' Tema 4.2 B3auMHOE pacronokKeHHe NPAMEIX | 2 2 2 camMocTosTeNbHOM  paboThl (6.1.5! TTOMOIIBIO
HOIIK-1.1. -
U TOYEK Ha IUIOCKOCTH C. 35-56) [IpE3CHTAIIH
Tema 4.3 [Ty4ok mpsMBIX Ha INIOCKOCTH 2 2 3 Uy J0CKH
Tema 4.3 Bugpl KpUBBIX BTOPOTO MOPsIKA 3 3 3 (6.1.2: C. 73-98) (6.1.5: C. 58 - 90)
Hroro no pa3aeny 4 | 9 9 10




Pazjien 5 AHAJMTHYECKAS] T€OMETPHUSI B IPOCTPAHCTBE [oxroroska k nekuusam (6.1.2: C: | Pas6op
- i | peue
Tema 5.1 Buap! ypaBHEHUI IIIOCKOCTH B 3- 2 2 2 201 - 236), Brmonnenne sajanmii | PCHICHUA
OIIK-1 XMEPHOM NPOCTPAHCTBE A CAMOCTOATENBHOH  paGoTer | KOHKPETHBIX
, OpUMEPOB €
HUOIK-1.1. Tema 5.2 Bunpl ypaBHEHUI pAMO B 3 2 3 (6.1.5: C. 141 - 165); ( 6.2.5: C: 14 HEMOHE)HO
pPOCTPAHCTBE —25) T —
Tema 5.3 B3aumHoe pacoyioxkeHue TOYEK, 3 3 3 Uy I0CKH
IUIOCKOCTEH U MPSIMBIX B IPOCTPAHCTBE
HToro mo pazgeny S | 8 7 8
Hroro no 1 cemectpy | 34 34 36
2 cemecTp
Pa3nen 6 Teopusi IMHEHHBIX IPOCTPAHCTB (HAJ Hoxroroska k nexumsiv (6.1.3: C: | Pasbop
BeIIECTBEHHBIM M KOMILIEKCHBLIM I10JISIMH) 188 — 201); (6.1.4: C: 55 - 86), | pemcHusA
Tema 6.1. PazmepHOCTE 1 6a3UC BEKTOPHBIX 1 1 1 (6.2.6: C: 3 - 37) mbmonuenne | KOHKPCTHBIX
npoctpancTs. [IpocTpaHCTBO MHOTOUJICHOB. sajaHMil I8 CaMOCTOATeNbHOH | N PAMCPOB €
Tema 6.2. Onpeznererme o, Doper 1 1 1 | paGomst (6.2.6: C. 38 - 41), (6.28: | ot "°
MPE/ICTABICHUS] KOMIUIEKCHBIX YHCEIL. C: 58, 63, 69-70, 72) P «
Onepanuu. 1y nocku
Tema 6.3. M3oMopdr3M BEKTOPHBIX 2 2 1
npoctpancTs. [lepexo K HOBOMY 0a3ucy
Tema 6.4. [TonmpoctpancTsa u MHOrooOpasus. | 2 2 2
Cnoco0bl onTUCaHusL.
Tema 6.5. [lepeceueHue u cymma 2 2 2
MONPOCTPAHCTB
Hroro no pasieny 6 | 8 8 7
Paznen 7 JIuneiiHbie npeodpa3oBaHusi [oxroroska k nexkuusam (6.1.3: C: | Pasdop
Tema 7.1 TIpunMepb! TMHCHRBIX 2 2 2 202 - 221), BLInonHeHI:Ie 3a/1aHui Ez;HfH;i n
npeobpaszoBanuil. Onepanny HaJ THHEHHBIMA JUISL CAMOCTOSTENbHOH  paboThl 0 HMI; 0B c
pE0GPA30BAHMAMH (6.2.8: C: 90 — 92, 96 — 97, 104 - ngMoni,;o
Tema 7.2. Panr u neeKT TMHEHHOTO 2 2 2 106) npesenTaImH
npeoOpaszoBanus. [lepexon K HOBOMY 6a3ucy Wy JOCKH
Tema 7.3. Mcriosip30BaHNE METOIOB TUHEHHOH | 2 2 2
anreOpsl B 3a/1a49ax MpeoOpa3oBaHus
BEKTOPHBIX IPOCTPAHCTB




Tema 7.4. CoOCTBEeHHBIE BEKTOPHI U 2 2 2
COOCTBEHHBIC 3HAUCHHS
Hroro no pasgeny 7 | 8 8 8
Paznen 8 KpuBbie n moBepxHOCTH 2-T0 MOPSAIKA Hoaroroska x mekmmsm (6.1.2: C: | Pasbop
_ . - C: _ . | peie
Tema 8.1 Bunsl noBepxHoCTENH BTOPOTO 2 2 1 106 123; 6.1.3: C: 72 110; | pemenna
1o . 6.1.4: C: 205 - 220), (6.2.4: C: 3 - | KOHKPCTHBIX
psiJIKa M MX CBOWCTBA IpHMEpoB ¢
Tema 8.2 KoHnueckue cedeHms 2 2 25) BBINONHEHME 3aJaHUH IS HOMOLIEIO
CaMOCTOSITENIbHON  paboTel  (6.1.5:
Tema 8.3 [IpuBenenune o01IeT0 ypaBHEHHS 2 2 2 . IIPE3CHTAllNH
N C.96 —112; 165 - 185) UV TOCKH
KPHBO# 2-T0 MOPS/IKA K KAHOHHUYECKOMY BHIY y A
Tema 8.4 [IpuBeneHue ypaBHEeHuUs 2 2 2
MOBEPXHOCTH 2-TO MOPSIIKA K KAHOHHYECKOMY
BUIY
Hroro no pasneny 8 | 8 8 6
Pa3gen 9 businHeiinble U KBagpaTH4yHbIe (OPMBI Hoxroroska k mnexumsiv (6.1.4: C: | Pasbop
» 187 - 199), BeImoSHEHHWE 3amaHuil | PCIICHUS
Tema 9.1 [puBencHue kBaapaTnIHOH GOPMEI K | 2 2 2 N KOHK
CYMME KBAZDATOB I cAMOCTOATENbHOM  paborer | KOHKPETHBIX
IIpUMEpPOB C
Tema 9.2 3akoH UHEpLUH KBaJpaTUIHBIX HOpM. | 2 2 1 (6.2.8: C. 77-79) HEMOHE)HO
Kpurepuit CunsBectpa Npe3eHTaIH
U Y JIOCKU
Hroro no pasgeny 9 | 4 4 3
Pa3ngen 10 MHorousieHbl M paniMoOHAJIbHBIE IPOOH IMoaroroska k nexnusam (6.1.1: C: | Pas6op
" > 130 - 165), BeimomHEeHME 3amaHuii | PCIUICHUA
Tema 10.1. HauGonpimuii o0mui AemuTeNb. ’
2 2 1 I8 CaMOCTOATeNbHOM — paGorp | KOHKPCTHBIX
Tema 10.2. OcHoBHasg Teopema. Teopembl o | 2 2 1 (6.2.9: C. 24-27, 62, 69) HnpuMepos ¢
quClie ICUCTBUTENbHBIX KOPHEH. [OMOIIIBIO
Tema 10.3. ParponansHbie Ipo0H 2 2 1 HpE3CHTAH
U Y JIOCKH
Hroro no pasgeny 10 | § 6 3
Hroro no 2 cemectpy | 34 34 27
HUTOI'O IO JUCUUIIJIMHE | 68 68 63
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5. TEKYIIUHA KOHTPOJIb YCHEBAEMOCTHU W IIPOMEXYTOUHAS
ATTECTALIUSA ITO U'TOI'AM OCBOEHUA JIUCHUITIINHBI

5.1. TunoBble KOHTPOJbHbIE 3aIaHUsI WJIM MHbIe MaTepHajbl, HEOOXOAUMBbIE JIJIsI
OLICHKHU 3HAHU, YMEHUH U HABBIKOB M (WJIH) ONBITA AeATEJIbHOCTH

1) IIpumepHasi TeMAaTHKA KOHTPOJbHBIX padoT:
Pemienne MaTpUUHBIX ypaBHEHU;
Perenne onHOpOAHOM U HEOTHOPOJHOM CUCTEM JIMHEWHBIX anreOpandeckux ypaBHEHH,
Pemrenne 3amay mo BeKTOpHOM anredpe;
Pewienne 3aay o HaXOKACHUIO YPaBHEHUM MPSMOH Ha MIIOCKOCTH;
Pemenne 3amau Ha ypaBHEHHS INIOCKOCTH U MPSMOM B TPOCTPAHCTBE;
Pemenne 3ama4 Ha KpUBbIE BTOPOTO MOPSIIKA,;
3agauu Ha BHELIHEE M BHYTPEHHEE ONKUCaHKE JIMHEWHOIO IOANPOCTPAHCTBA;
Pemenue 3agau Ha mpeoOpazoBaHne BEKTOPHBIX IPOCTPAHCTB;
Onpenenenne cOOCTBEHHBIX YHCET U COOCTBEHHBIX BEKTOPOB MaTPHII;
OrnpezaeneHre TUIIOB OBEPXHOCTEN BTOPOIO MOPSIKA.

IIpumep 3a1anuii K KOHTPOJIbLHOI padoTre:

2X—-4y+9z =28
1) Haiitu Bce peienust cuctembl: { /X+3y—6z=-1
7X+9y—-9z=5

2) Cuna F :{4;—3;—2} npuwioxkena k touke M (L-5;3). Haiitu MoMeHT 3TOH CHIIBI

OTHOCUTEILHO Hayajla KOOpAUHaT.
3) VYcraHOBUTH, KaKasi JIMHHUS OMPEEISETCS CACAYIOUINM yPaBHEHHEM U H300pa3UTh €€ Ha YePTEKe:

y:—1+§\/x2—4x—5_

4) U3 touku A(— 3, 5) non yriom 45° k ocu abeiyce HAaNpaBlieH Jiyd CBETa, KOTOPBIA, TOUIS 10
9TO#t OcH, oTpaxkaercs oT Hee. COCTABUTH YPaBHEHHS [TA/IAFOIIET0 M OTPAXKEHHOTO JIyYei.
5) U3 touku A(3;—2; 4) OMYCTHUTH MEPIEHIUKYIISP HA IOCKOCTh SX+3y—72+1=0.

2) TecTbl IJIsl TEKYIIEro U MPOMEKYTOYHOI0 KOHTPOJIS 3HAHUI 00y4a0IUXCst
TecTbl, MpoBoAMMBIEC Ha dyeKTpoHHON 1atdhopme Moodle Ha catite JITTKM HI'TY mo aapecy:
http://dpingtu.ru/Moodle
Bxutrouarot pereHue 3a1ad mo TeMaM Kypca ¢ BBIOOpOM MPpaBUIILHOTO BapUaHTa OTBETA.
3) Bompochl 1Jisi MOATOTOBKH K KOHTPOJbHBIM MEPONPHATHAM (TEKYIIHii KOHTPOJIb B
¢popme ycTHOTO Ompoca):
1) ChopmynupyiiTe MOHATHE MATPHIIBI, TPAHCIOHMPOBAHHOW MATPHIIbI, MPOU3BEICHHS MATpPHII,
CTETEHU MaTPHIIHIL.
2) OmpenenuTe TMHEHHbBIE OMEPAITAH HA MATPHUIIAMH U TIEPEUUCIUTE UX CBOMCTBA.
3) ChopmynupyiiTe MOHATHE OMPEACTUTENSI, MHHOpA, alreOpandyeckoro OMOJHEHUS 3JIeMEHTa
KBaJIPAaTHON MaTpPHIIBI.
4)IMepeunciante CBONCTBA OMPEICTUTEIICH.
5) lath ompezieneHre MPUCOSTUHEHHON MATPHUIIBI, 0OPATHOW MATPHIIbI, MATPUYHOTO YPABHEHHS.
6) [Ipo1IeMOHCTPUPOBATL METOIUKY PEIICHUE YPABHEHUS METOJIOM O0pATHOM MaTPHIIBI.
7)lath oOmpeAeNeHHEe MHUHOpPA MAaTPHUIBI TOPSAAKAa S H €ro ajaredpamyeckoro IOMOTHEHHS.
Chopmymupyiite Teopemy Jlammaca. IIpomeMoHCTpHpOBaThH €€ TPUMEHEHHWE K BBIYHCICHHUIO
OnpeIeTUTENs.
8)Uro Takoe pelieHne CUCTEMBI THHEHHBIX anreOpandeckux ypaBuernit? ChopMyaupyiite mpaBuia
Kpamepa miist pemieHns Takux CUCTEM. B KakoMm ciydae cucteMa He IMEET PEIICHIS?
9) ChopMymupoBaTh MOHITHE JTUHEWHONW 3aBUCHMOCTH CHUCTEMbI CTPOK M CTONONOB. IlepeunciuTh
CBOMCTBA JIMHEHHO-3aBUCUMOM CUCTEMBI CTPOK.
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10) Chopmynupyiite TeopeMy O paHre MaTpuibl. I[lepeduciuTe 3IEMEHTapHBIC
npeoOpazoBanus Matpull. OnMIIUTe METOMWKY TPUBEICHUS MATPHUIBI K BEpXHE-
TpaneLeBUIHOMY BUAY.

11) latp monsitie pactmpenHoit marpuiel CJIIAY. CdhopmynupoBats Teopemy Kponekepa -
Kanenmu.

12) Onwmcatp OOIIYI0 TEOPUIO CUCTEM JIMHCHHBIX alITeOPandeCKHX ypaBHECHHI.

13) Onucarps meton [aycca pemernss CJIAY. Onucats npuMeHEHHE METOa B CiTydae OECKOHEYHOTO
MHO>KECTBA PEIICHUH.

14) PeuieHre 0MHOPOIHOM CUCTEMBI JIMHEWHBIX aNreOpandeckux ypaBHCHUI.

15) lekaproBa cucTeMa KOOpIWHAT. PaccTosHue Mexay Toukamu. JleneHue oTpe3ka B 3aJaHHOM
OTHOILIEHUHU.

16) Bekrop. [lnuna. PaBeHCTBO BYX BeKTOpOB. EMUHMYHBIN U HyJIeBO BekTopbl. KommnHeapHOCTD
BEKTOPOB.

17) Paanyc-BEeKTOp TOYKH M €€ KOOpAHHATHL. JIMHEHHbIC OTepalliy Hajl BEKTOPAMH U UX CBOMCTBA.

18) Ipoekuus BekTopa Ha och. CBoiicTBa mpoekuuit. OpThI OCEi U 3amMKCh Yepe3 HUX BEKTOpa.

19) BolpakeHUH KOOpAMHAT BEKTOpa dYepe3 KOOPAMHATHI €ro KOHIA W Havana. KoopauHathl
TUHEWHON KOMOWHAIINY BEKTOPOB.

20) TTonsiTre Ga3uca MPOCTpaHCTBA BEKTOPOB. Pa3noxkeHue BekTopa mo 6asucy.

21) Beluucnenue MOyJIsi BEKTOpa uepe3 ero KoopauHaThl. Hampapmsronie KOCHHYChl BEKTOpa U UX
BBIYUCIICHUE Y€PE3 KOOPIUHATHI.

22) Oprt BekTopa. JI0Ka3aTeIbCTBO COOTHOIICHHUS MEK/TY HAMPABISIOIINMH KOCHHYCAMH.

23) CkansipHOE TIPOM3BEJCHUE BEKTOPOB M €ro cBoiicTBa. HeoOXoauMoe M TOCTaTOYHOE YCIOBHE
NEepIEeHIUKYISIPHOCTH BeKTOpoB. KocuHyc yria Mexxay AByMs BEKTOPaMH.

24) BeipaxkeHue pabOThI CHIIBI Yepe3 CKaIsIpHOE MPOU3BeCHHE. BhipakeHne MPOSKIUH BEKTOpa Ha
0Ch Yepe3 CKaJSIPHOE MPOU3BEICHHE.

25) Cransipublii kBaapar. CKasipHbIe MPOU3BEICHHS OPTOB OCEHl KOOPAHHAT. 3alKCh CKAJISIPHOTO
NPOM3BEICHHSI BEKTOPOB Yepe3 JeKapTOBbI KOOPIAUHATEI BEKTOPOB.

26) «IIpaBbie» U «IeBbIE» TPOMKH BEKTOPOB. BekTopHOE MPOU3BEICHHE BEKTOPOB U €TI0 CBOWCTBA.

27) BekropHoe mpou3BeAeHHE OPTOB oceil. BekTopHoe mpou3BeqeHHE BEKTOPOB B KOOPIMHATHOM
¢dopme. MOMEHT CUIIBI OTHOCHUTENIEHO TOYKH.

28) CmMeliaHHOE TPOM3BECHUE BEKTOPOB M €ro cBoicTBa. HeoOXoammoe M J0CTaTOYHOE YCIOBHE
KOMIUTaHaPHOCTH BEKTOPOB.

29) BbIBO/I BBIp@KEHHUS CMEIIAHHOTO TIPOM3BE/ICHUS Yepe3 KOOPAUHATHI.

30) YpaBHeHHe NpsMOi Ha IUIOCKOCTH, MPOXOMSIICH Yepe3 IBE 3aJaHHBIX TOYKH. KaHOHHYEcKoe
YpaBHEHHUE NPSMOM Ha MJIOCKOCTH.

31) OGiee ypaBHeHHE MPSIMOM Ha IIOCKOCTH. HopMaith 1 HanpaBIIsIOIIIA BEKTOP.

32) YpaBHeHne MpsMOil Ha IUIOCKOCTH, MPOXOMAIICH Yepe3 3aJaHHYK TOYKY, MEePIeHIMKYISIPHO
3aJIaHHON HOpMAJIH.

33) YpaBHeHHE TeOMETPUUSCKOTO MECTa TOYEK Ha IJIOCKOCTH, PABHOYIAJICHHBIX OT JBYX JaHHBIX
Touek Al u A2.

34) YpaBHeHHE MPSAMOIA Ha TUIOCKOCTH, MTPOXOJIAIICH Yepe3 3aaHHY0 TOUKY MapajlieibHO 3aIaHHOM
IPSIMOA.

35) YpaBHeHHe MpsIMOil Ha MJIOCKOCTH «B OTpe3kax». YacTHbIC Cilyyad pacIioiOXKEHHs HpsMOW Ha
TUIOCKOCTH OTHOCUTEILHO Havaja KOOpIUHAT.

36) Yron HakjIOHA NPsAMOIl Ha TUIOCKOCTH. Y CIIOBHE MapalIeIbHOCTH U MEPHCHANKYISIPHOCTH IBYX
IMPAMBIX Ha IJIOCKOCTH.

37) BekropHOe ypaBHEHHE MPSMOI Ha INIOCKOCTH. YpaBHEHHE NPSMOi Ha TNIOCKOCTH B HOPMAaJIbHOM
dopme.

38) B3anMHOe pacrosioKeHHe MPsIMOi U TOYKHU Ha TUIOCKOCTH. B3arMHOE pacrioioKeHne IByX TOUCK
Ha TIOCKOCTH.

39) Uro Takoe Mmy4yoK MPsIMBIX Ha IIOCKOCTH.

40) Buzbl ypaBHEHHIT TUIOCKOCTH B IPOCTPaHCTBE. [IOHSATHE HOPMAILHOTO BEKTOpPA

41) I'eomeTpHYecKasi ”HTEPIPETAIHS TAPAMETPOB OOIIEr0 YPaBHEHMS IFIOCKOCTH B IPOCTPAHCTBE

42) I'eomeTpuyecKasi ”HTEpIPETAIHs ITAPaMETPOB HETOJIHBIX YPaBHEHUH INIOCKOCTH B TPOCTPAHCTBE

43) T'eomeTpudecKas MHTEpHpETAIMs [MapaMETPOB  BEKTOPHOIO  YpaBHEHHs IUIOCKOCTH B
MIPOCTPAHCTBE
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44) B3auMHO€e pPAaCIOJIOKEHHE IBYX IUIOCKOCTEH B mpocTpaHcTtBe (YCIIOBMS Ha IapaMeTph
ypaBHEHUI)

45) 'eomeTpudeckasl HMHTEpIpETAlMs MapaMeTPOB HOPMAJIBHOTO ypaBHEHHS IUIOCKOCTH B
MPOCTPAHCTBE.

46) TToHsiTHE OTKIIOHEHUSI M PACCTOSIHUSI TOUKH OT IUIOCKOCTHU B TIPOCTPAHCTBE

47) YpaBHeHHE TIPSAMOM B MPOCTPAHCTBE KaK IMepecedeHHs MABYX IUTOCKocTed. OnpenencHue
HaMpaBJISIOLIET0 BEKTOPa

48) Yto Takoe my4oK IIockocTeid? BapuaHTsl ypaBHEHHUIT ITyUKa H UX OTIHYHE JAPYT OT Apyra

49) KanoHHYeCKOE ¥ TApaMETPHIECKOEe yPaBHEHHS MPSIMOil B IPOCTPAHCTBE

50) BzanMHOe pacroyiokeHHe MPSIMOH U IUIOCKOCTH B MPOCTpaHCTBE (YCIIOBHS Ha MapaMeTpel
YpaBHEHHH)

51) CrrocoObI ompeIeIeH st PACCTOSHIS OT TOYKH IO IPAMOM B IPOCTPAHCTBE

52) Ompezenenue 1 npuMepbl JIMHEWHBIX POCTPAHCTB. [oHsATHE H30MOphH3Ma

53) Ompenenenue cOOCTBEHHBIX 3HAYCHHI 1 COOCTBEHHBIX BEKTOPOB JINHEHHOTO IPe0Opa3oBaHus

54) TIpeo6pa3oBaHme IPOCTPAHCTBA, CBI3aHHOE C PABHOMEPHEIM CXKaTHEM

55) INousTre KBagpaTHIHOH opMel. KaHOHMYECKMIT BUI KBaAPATHIHON HOPMEL.

56) Meton Jlarpanka nmpuBeneHUs KBaApaTuIHON (GOPMBI K KAHOHHYECKOMY BUILY.

57) Meton SlkoOu npuBeICHHUS KBaAPaTHIHON (HOPMBI K KAHOHUYIECKOMY BHIY.

58) IIpeobOpazoBanue KBaApaTHIHOM (HOPMBI TIPH JIMHEHHOH 3aMEHE TTEPEMEHHBIX

59) Konnueckue ceueHus: 1 KpUBbIE BTOPOTO MOPSIKA

60) I'eomeTpuueckas HHTEpIPETALUS TAPAMETPOB YPABHEHHUS OKPYKHOCTH U JJLIHIICA.

61) [TapamMeTphl U CBOWCTBA 3JLTHIICA

62) I'eomeTpuueckas HHTEPIPETALUS TAPaMETPOB YPaBHEHHUS THIIEPOOIIBL.

63) ITapameTpbI 1 CBOMCTBA THITEPOOJIBI

64) I'eomeTprueckas HHTEPIPETAIIUS TapaMETPOB YPaBHEHHUS MapadoIbl.

65) ITapameTpbl U CBOWCTBA MapaboIIbI

66) IIpuBeeHre ypaBHEHUsI ICHTPAILHOM JIMHUK BTOPOTO MOPSIIKA K KAHOHUYECKOMY BHILY

67) IlpuBeieHrEe MPOU3BOILHOTO ypaBHEHHS TapadoIIbl K KAHOHUYECKOMY BUIY

68) IIpeobOpa3zoBaHie CHCTEMBI KOOPIUHAT IIPU MOBOPOTE OCEit

69) OnpesieneHre yria MoBOpoTa OCedl KOOpAMHAT MO IMapameTpaM YpPaBHEHHS KPHBOH BTOPOTO
nopsijika

70) Buzsl moBepxHOCTE#H BTOpOro nopsiaka. OCHOBHBIE APaMETPhl H CBOWCTBA

4) Hepeqeﬂb BOIIPOCOB, BLIHOCMMBIX HA MPOMEKYTOUYHBbIE aTTECTALMH

TEOPETUYECKHUE BOITPOCHI k 3x3ameny 3a 1 cemectp:

1

w

O© oo ~NO®

11
12
13

Ilonsatne wmatpunpsl. JIuHeiHblE onepanuu Hajg MartpunaMmd. llpowsBeneHne  MaTpuil.
Joka3aTenbCcTBO CBOMCTB oepanuil.

[IpousBenenue marpuilbl Ha BekTop. IlpousBenenue nByx Marpull. Jloka3aTenbCTBO CBOWCTB
npousBeneHus [lepecranoBounsie MaTpuilsl. CTETIEHb MaTPHUIBL.

[Tonsitue onpenenurens. Jloka3aTenbCTBO CBOMCTB ONPEACIUTENCH.

IIpaBuna Kpamepa pemreHuss cucTeM IMHEMHBIX ypaBHEHHMH C JOKa3aTeNnbCTBOM. beckoHedHOe
MHO>ECTBO PELICHUN CHCTEMBI.

OOparnas Matpuna. MarpudHas 3alMch CHCTEMBbl ypaBHeHMH. Metox 0OpaTHOH MaTpuIlbl
PELICHHs CUCTEMBI M €r0 000CHOBAHUE.

Martpuia Kak cucTema cToj01IoB win cTpok. [loHsATHE TMHEHHOW 3aBUCHMOCTH CTPOK:

CBo#iCTBa CHCTEMBI CTPOK C TOKA3aTEIbCTBOM.

bazucHslit MUHOD 1 paHT MaTpuLbl. CBONWCTBA paHra ¢ 10Ka3aTelnbCTBOM.

Jloka3aTenbCTBO TeOpeMbl: OJEMEHTapHbIE MPeoOpa3oBaHUS HE MEHSIOT paHra MaTpHIbL.
JlokazaTensCTBO s Beex 4 BUIOB IPeoOpa3oBaHMil.

[Hoxa3zatenscTBO Teopembl Kponekepa-Kanemnn.

OO0mast Teopus cHCTEM JIMHEHHBIX aJireOpandecKkux ypaBHeHH. Metop ["aycca.

ITonsiTue Bexkropa. JlokazaTenbCTBO CBOMCTB JIMHEHHBIX ONEpallui HaJl BEKTOPAMH.

CkanipHOE TPOM3BEACHHE BEKTOPOB. Ero BeIpa)keHHE depe3 KOOpAMHATHI. J[oka3aTesnbCcTBO
CBOMCTB CKAJISIPHOTO NMPOU3BEICHUS.
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14

15

16

17

18
19
20
21
22
23

24
25
26
27

BekTopHoe mnpousBeneHrue BEKTOpPOB. Ero BbIpaxkeHHE dYepe3 KOOpJAuHAThl. JloKa3aTeabCTBO
CBOICTB BEKTOPHOTO IMPOU3BEICHUSI.

CMemanHoe Npou3BeleHHEe BEKTOpoB. Ero BelpakeHue dvepe3 KoopAuHathl. [loka3zaTenbCcTBO
CBOICTB CMEIIAHHOTO MPOU3BEICHUS.

6 BHIOB ypaBHEHHWH NPsAMOI Ha TIOCKOCTH C WX BBIBOAOM (KaHOHHYECKOE, MapaMeTpHYecKoe,
o01iee, «B OTpe3Kax», BEKTOPHOE, Yepe3 yriIoBoi Kod(hHUIIneHT).

BriBox HOpManbHOro ypaBHEHHs MpsIMOM Ha IUIOCKOCTH. B3ammHoe pacmnosoxeHue mpsMoill u
TOYKH Ha TUIOCKOCTH. B3anmMHOe pacmonokeHue IByX MpSIMBIX.

Bunbl ypaBHEHHH IJIOCKOCTH B IPOCTPAHCTBE

BriBog 00111€T0 YpaBHEHUSI TNIOCKOCTH B TIPOCTPAHCTBE

I'eomeTpryeckas MHTEpHpeTaLys HEMOIHBIX YPAaBHEHUH IIJIOCKOCTH B IIPOCTPAHCTBE

BrIBo1 BEKTOPHOTO YpaBHEHUS TUIOCKOCTH B TIPOCTPAHCTBE

B3aumuoe pacnonoskeHue JByX INIOCKOCTEN B IPOCTPAHCTBE

HopmanbHoe ypaBHEHHME IUIOCKOCTH B THpOCTpaHCTBE. B3anMHOe pacnonoxeHue TOYKH U
TUIOCKOCTH B TIPOCTPAHCTBE

YpaBHeHUE NPsIMOM B IPOCTPAHCTBE KAK NIEPECEUEHUS ABYX IIIOCKOCTEN

Kanonmnueckoe u mapaMeTpuyeckoe ypaBHEHUS NMPSAMON B IPOCTPAHCTBE

B3anMHoe pacnionoxeHue OpsMon U INIOCKOCTH B IPOCTPAHCTBE

PaccrosiHue OT TOUKHM A0 NPSIMO B IPOCTPAHCTBE

TEOPETUYECKUE BOIIPOCHI k 3k3ameny 3a 2 cemectp:

1
2

©oo~NO O1Thw

11
12
13

14
15
16
17
18
19
20
21
22
23
24
25
26

27

Onpenesnenue 1 IpUMepsl TMHEWHBIX TpocTpancTB. [loHsaTre nzomopduzma

[MoanpocTrpaHcTBa TMHEHHOTO IpocTpaHcTBa. CrocoObI OnMcanus (BHEITHUH U BHYTPEHHUI) U
MEPEXO MEKIY HUMM.

Ilepeceuenne u cymma MoANPOCTPAHCTB U MX pazMepHocTH. [Ipsimast cymma MOANpOCTpaHCTB.
Jluneitnoe npeoOpa3oBaHue U ero Marpuua. [Ipumepsr.

Onepanuu HaJl THHEHHBIMU PE0OPa30BAHUSAMHU U UX CBOHCTBA

MaTtpuiibl THHEHHOTO PeoO0pa3oBaHus B pa3HBIX 0a3ucax

Anpo, panr u gedekt IMHEHHOTO PeoOpa3oBaHMUs

CoOcTBEeHHBIE 3HAYCHHS 1 COOCTBEHHBIE BEKTOPHI JIMHEHHOTO MTPeoOpazoBaHus

CBoiicTBa COOCTBEHHBIX BEKTOPOB

[MpeoOpazoBanme, compsbkeHHOe K JaHHOMY. (CaMOCONpsDKEHHOE W OpTOTOHAIIbHOE
npeoOpa3oBaHuUs

Jluneiinble 1 kBaapatuunblie popmel. [IpeoOpazoBanus ¢popM Ipu IMHEHHON 3aMEHE IEPEMEHHBIX.
IIpuBenenue kBagpaTHUHON (POPMBI K KAHOHHYECKOMY BUAy MeTosioM Jlarpanxa.

[TpuBeneHue KBaIpaTHIHOH QOPMBI K KAaHOHHYECKOMY BHIy MeToaoM Skobu. Teopema fAxobu o
KaHOHHUYECKOM BHUJI€ KBAAPATUIHOHN (HOPMBI.

3aKOH MHEPLUH BEIIECTBEHHBIX KBaJIPATUUHBIX (hopM.

3HaKOOIPEICICHHOCTh BeNECTBEHHBIX KBaApaTnIHbIX GopmM. Kpurtepuii CunbBecTpa.

Konnueckue ceueHust 1 KpUBbIe BTOPOTO MOPSIIKA

BsIBoA ypaBHEHUS OKpYKHOCTH M diutuinca. [lapaMeTps! u cBoiicTBa smunca

BriBog ypaBHeHus tuniepOoitbl. [lapameTpbl 1 cBOHCTBA THIIEPOOITEI

BriBog ypaBHeHus mapabodbl. [lapaMeTps! U cBoWcTBa MapadoIibl

IIpuBenenue ypaBHEeHUs LEHTPAIBHOM JTMHUH BTOPOTO MOPSAAKA K KAHOHHYECKOMY BHILY
[IpeobpazoBanue cucTeMbl KOOPAMHAT IPU TIOBOPOTE OCer

Buner moBepxHocTeil BToporo nopsinka. OCHOBHBIE TapaMeTphl  CBOMCTBA

AnroputM otbickanus HO/I HeCKONBbKUX MHOTOWIEHOB B KoJiblie R[x].

ITonsrue rnaBuoro uneana. Crpoenue uueaios B R[x].

Kopuu muaorowienoB. @opmysiel Buera. O0mivie KopHH JBYX MHOTOWICHOB. Pe3ynbTaHT.

Teopema besy. Cxema I'opnepa. Brlumcnenwe 3HaYeHWII MHOTOWIEHOB 1Mo cxeme IopHepa.
OcHoBHast TeopeMa anreOpsl KOMIUIEKCHBIX YUCE.

IIpaBmwio Jlexkaprta W €ro NpUMEHEHHWE [UIsl OMNpENEJICHWS TPAHWIl BEIIECTBEHHBIX KOpPHEH
MHOTOYJICHOB.
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5.2. Onucanue mnoka3arejied W KPUTEPUEB KOHTPOJISI YCIEBAeMOCTH, OINMCAHHME IIKAJ
OLlCHUBAHMS

s oneHKW 3HAHWM, YMEHHUH, HaBBIKOB U (POPMUPOBAHUS KOMIIETEHIIUU TI0 JUCIUIUIMHE
MPUMEHSIETCS 0AUTbHO-PEHTHHIOBAsI CUCTEMA KOHTPOJISL U OIICHKH YCIIEBAEMOCTH OOYYArOIIHXCS
ouyHori ¢opmbl. OCHOBHBIC TpeOOBaHUS OALTLHO-PEUTHHTOBOH CHCTEMBI 1O AMCIUIUIMHE W
IIKajia OLICHUBAHUS MIPUBEJECHBI B TAOIUILIAX O - 7.

Tabnuma 5 — TpeboBaHus OaNIEHO-PEHTUHTOBOM CUCTEMBI IO TUCITUTUTHHE

B ocennem cemectpe

MaxkcumanbHble
Konnuects Cpoku JlononHuUTENbH HlIrpadHusie
Oamwisl 3a IOABHJ
0 BBITIOJTHCHUS B¢ OaJUIBI Oasutb
Bunst padot paboTHI
TTOJTBUIOB TTOJTBUIOB 38 nanvIICHIe
paboThHI 112(3|4]|5]| 6 | paborsr chKogy
KonTtposbHbIe paboThI 6 5/5(5/6l5!6 Kaxneie 2 Ho+23al Ho-23al
HEJCeN padoty padoty
PacueTHO-Tpadmaeckue paboThl 1 8 bayIoB JIeKabphb Jo +4 Ho -4
Brimonnenue IOMAIITHUX Ilo 2 Gamma 3a 1 Jo +1 6amna 3a | Jo -1 6ayia 3a
N 14 eXKEHEIEIBHO
3aIaHui padoty 1 paGoty 1 paboty
[Mocemenne 3ausaTuii (ygactue B Jo 2 6amma 3a 1 OtBer y nocku | [lo -1 Gammy 3a
11 eXKEHEIETBHO
00CY)KIIEHUSX 3a]1a9) HEIEIO 1o +1 bamna 1 mporyck
OTBeT Ha YK3aMeHE 1 10 STHBaph
B BecenneMm cemectpe
MakcumanbHbie
Konnuects Cpoxku JlononHuTENbH MTpadusre
Oaliel 32 TIOIBHUI
0 BBITIOTHEHUS b€ OaJITBI OasubI
Bunst pabot paboThI
MIOJIBUJIOB TIOJIBUJIOB 38 nanvIIenme
paGoter | 1|2 |3 |4 |56 | paGors Cpomgy
KoHTposabHbIe paboThI 6 5/5|5/6!5]|6 Kaxnaeie 2 HJo+23al Ho-23al
HEeeIu paboty paboty
PacuetHo-Tpaduueckue paboTHI 1 8 b6amoB UIOHBb Jo +4 Jo-4
Brimonxenue JIOMAITHUX ITo 2 Gamna 3a 1 Jo +1 6amna 3a | Jlo -1 Gayna 3a
. 14 €XKEeHEJIENbHO
3aJlaHuH paboty 1 paboty 1 paboty
BeinonHeHne QOMOJHUTEIBHBIX ITo 3 Gamna 3a 1 Jlo +4 OaynoB
J/3 TIOBBIILICHHOW CIIOKHOCTH 4* paboty 3a | paboty
(nost sxenarouUXx)
Tlocemenue 3ansTuii (y4acTue B 0 2 Oaya 3a 1 OrtBeTr ocku | o -1 Oamry 3a
i (v 11 A eXKEHEIEIBHO y A y
00CYKICHUSX 3a/1a9) HEIEI0 1o +1 bamna 1 mponyck
OTBeT Ha dK3aMeHe 1 10 HIOHBb
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Tabnuma 6 — Kputepun onieHuBaHusI pe3ysibTaTa 00yUeHUs MO0 JUCIUILINHE U [TKaTa OICHUBAHUS

Kputepun onieHuBaHMS pe3ybTaTOB 00y4IeHUS

Ko/l ¥ HaMMEHOBAHH Onenka Onenka Onenka Onenka
Ko n HHHKATOpA «HEYAOBJICTBOPHTEIbLHO «YHAOBJIETBOPUTEJIbHOY / «xopouio» / «OTJIUYHO» /
HanMCHOBAHHC JOCTIKEHHS / «He 3a4TEHO» «3a4YTEHOY «3a4YTECHO» «3a4TECHO»
KOMIIETEHIIUH -549 -709 -850 -1000
10 KOMIIETCHITAHT 0 5f1/o 5 v55 70% 5 71 %5/0 § 86 190/0 5
OT Max peUTUHIOBOU OT Max peUTUHIOBOU OLICHKU OT Max PEUTUHIOBOU OT Max PEUTUHIOBOU
OLIEHKH KOHTPOJIS KOHTPOJIA OLICHKH KOHTPOJIS OLICHKH KOHTPOJIS
OIIK-1. Cnoco6en | MOIIK-1.1. W3noxenne yueOHOro ®parMeHTapHBIC, 3HaeT Marepual Ha | Umeer rimyGokue 3HaHUS
IpUMEHATh 3HaHMe | Mcnonbyer METOmbl | marepuana — OECCUCTEMHOE, | TOBEPXHOCTHBIE 3HAHWS IO | JOCTATOYHO XOpOoIIeM | BCETO Marepuala,
bynnamenranbHolt | muHeiiHOM aﬂr€6pbl 1 | HermoyHOE, HE 3HAET OCHOB | OCHOBaM JIMHEHHOW aireOphl U | YPOBHE; MPEACTABISCT | MOHUMACT CTPYKTYPY
MAaTeMaTHKH 1| aHATHTHECCKOM JUHEWHONW  anmrebpbl M | AHAJIUTHYECKON TEOMETPHH. OCHOBHBIE 33/1a44 B paMKax | JUCLUILIMHEL OCBOWJI
€CTCCTBCHHO- reoMeTpuu Ipu o~ o 6
HayHEIX pemerm AQHAJIUTUYECKOW reomeTpud, | M3510KeHUe NoIydeHHbIX IIOCTAaHOBKU LIEJIEH U BbIOOPA | HOBALIMM  JIEKLIMOHHOI'O
HE MOXET HCIOJIb30BaTh | 3HAHWN HEIOJHOE, OJHAKO 3TO | ONTHUMAIBHBIX CIIOCOOOB HX | Kypca I10 CPaBHEHHIO C
JUCHUTIIINH npu HpO(beCCI/IOHaHLHbIX o o 6 6 o o
pemieHHH 3amau B | 3amau " p | MCTOJIBI JIMHCWHOW anreOphl | HC MPEISTCTBYET YCBOCHUIO | JOCTHKCHHS. y4eOHOH  JMTEpaTypoil;
obIacTH MHKEHEPHOI B paMKax IIOCTaBJICHHBIX | IOCIEAYIOLIErO0  MaTepuala. U3JI0KEHUE IOJIy4EHHBIX
€CTECTBEHHBIX HAyK | IPaKkTHUKE L[enef/i u 3aja4, qTo HOHyCKa}OTCﬂ OTACIIBHBIC 3HAHUH ITIOJIHOC,
" HHKEHEPHOU HPENATCTBYET YCBOEHUIO | CYLIECTBEHHBIE OLIMOKH, CHUCTEMHOE; JIOIYCKaroTCs
IPaKTHKE HOCIIEIYIOLIETO MaTepHaa WCIIPaBJIECHHBIE C IIOMOIIBIO €MHUYHbIE OlIMOKH,
IpenoaaBatens. 3aTpyAHEHUS CaMOCTOSTEIILHO
npu bopmMynupoBaHUN UCIIPaBIIsiEMbIE npu
OCHOBHBIX TIOJIOKEHHUH M HX cobeceZI0BaHUH

IMPUMCHCHUU
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Tabmuma 7 — Kputepun oreHuBaHus

Onenka

Kpurepum oneHuBaHus

Bricokuii ypoBeHb

«5»

(oTnnuHO)

OLIEHKY «OTJIMYHO» 3aCiIy’)KUBaeT o0Oydarolluiics, OCBOMBILMI 3HaHUS,
YMEHHUS, KOMIETEHIIMH M TEOpeTHYeCKWi Martepuan ©Oe3 mpoOenos;
BBIMOJIHUBILMIN BCE 3aJaHus, MPEeJyCMOTPEHHbIE Yy4YeOHBIM IUIAaHOM Ha
BBICOKOM Ka4E€CTBEHHOM YPOBHE; IIPAKTUYECKUE HaBBIKU NPO(HECCHOHATIBHOTO
IPUMEHEHUS] OCBOCHHBIX 3HAHUH COPMUPOBAHBI.

Cpennnii ypOBEeHb

«4»

(xoporiio)

OIICHKY «XOPOIIO0» 3aCITy’)KUBAaeT OOYYArOIIUKCS, MPAKTUYECKH TMOITHOCTHIO
OCBOMBIIMN 3HAHUS, YMCHHUS, KOMICTCHIIMM M TCOPETUUYCCKUU MaTepual,
y4eOHBIE 3a/laHUSI HE OLEHEHBI MAaKCHMAIBHBIM YHCIOM 0alllIOB, B OCHOBHOM
c(hopMUpOBa MPAKTUICCKUAEC HABBIKH.

[ToporoBsnsiii
YPOBEHB «3»

OLIEHKY «YJAOBJIETBOPHUTEJIBHO» 3aCIy)KUBAeT OOyJaroIUiics, 4acTHYHO C
npo0enaMu OCBOMBIIMI 3HaHMSA, YMEHHS, KOMIIETCHLMH U TEOPETUYECKUI
MaTepHaj, MHOTHE yueOHbIC 3a/laHus JIMOO HE BBHIMOIHUI, THO0 OHU OLICHEHBI

(YmoBIEeTBOPUTEIH-
HO) YUCIOM Oa/uioB OJIM3KMM K MUHHMAalbHOMY, HEKOTOPBIE MPaKTHYECKUE
HaBBIKH HE CHOPMHUPOBAHEL.
MuHUMaTbHBIN OLICHKY «HEYIOBJIETBOPUTEIBHO» 3aCIyKUBAET 00yUarOLIUNACS, HE OCBOMBIINI

YPOBEHB «2»

3HaHUsA, YMCHHUA, KOMIICTCHIIUN U TeopeTI/I‘leCKI/Iﬁ Marepual, y‘IG6HBIe 3a1aHuA

(HeynoBieTBopy- | HE BBIIOMHMIL, NPAKTHYECKNE HABBIKH HE c(OpMHPOBaHbI.

TCIBHO

6 YYEBHO-METOJUYECKOE OBECIIEYEHUE JUCIUIIJINHbI

6.1. YueOHasi iuTeparypa

6.1.1 Kypom, A.I'. Kypc Beicuieii anreOpbr:*yue6. anst ByzoB / A.I'. Kypom. - 17-e u3z.; crepeorur. -
CII6.: Jlans, 2008. - 432c¢.: un. - (Kinaccuueckas yueOHas muteparypa mo Mmatemaruke). (15 sk3).

6.1.2 MpuBanos U.U. Ananutudeckas reomerpust: yueOHuk st By3oB / M.W.IIpusanos. - CI16: Jlans,
2008. — 304 c. (198 7k3.)

6.1.3 bekaemumes, J1.B. Kypc ananutrueckoii reoMeTprur 1 JIMHEHHOW anreOpsl: *ydeOHHK IS By30B /
I.B. Beknemurnes. - 11-e uzn.; ucnp. - M.: DUSMATIINT, 2007. - 312¢. (97 3k3).

6.1.4 I'onoBuna, JI.U. JIuneiinas aireOpa 1 HEKOTOPBIE €€ NPUIIOKEHHS: *yueOHOe ocoOue i By30B /
JL.U. T'onoBuHa. - 5-e u3n.; crepeotwir. - M.: Anbsiac, 2007. - 392c¢. - (M30paHHbIe TTIaBhI 10 MAaTEMaTHKE
JUTSL ’HXKEHEPOB U CTYJCHTOB BTY30B). (15 9K3).

6.1.5 Knerenuk, /[.B. COOpHMK 3a/1a4 10 aHAJIMTUYECKOW TEOMETpHUM: ydyeOHOoe mocoOue iisi BY30B /
J.B. Knerenuk; [lox pen. H.B. Edumora. - 17-¢ usa.; crepeotui. - CII6.: [Ipodeccus, 2009. - 200c¢.: n.
(192 k3).

buGnuorteunsiit poH YKOMIUIEKTOBAH MEYAaTHBIMH W3JIaHUSMU U3 pacdyera He meHee 0,25
DK3EMILISpa KaXKJIOTO M3 M3JaHHM, YKa3aHHBIX BBIIIE HAa KaKIOTO0 OOydYaromlerocs U3 4ducia
JIUI, OTHOBPEMEHHO OCBAMBAIOIINX COOTBETCTBYIONIYIO TUCIUILIMHY (MOYJIb).

6.2. Meroauyeckue ykazaHHs, pEKOMEHAALMU H APyrHe MATEpPHAJIbl K 3aHATHAM

6.2.1 Martpuubl [JJIeKTPOHHBIE TEKCTOBbIe [JaHHbIE|: METOJ. YKazaHHs Ul OOyYarolIHXCS
HanpasyieHunid noaroroBku 01.03.04, 09.03.02, 13.03.02, 15.03.02, 15.03.04, 18.03.01, 19.03.02, 23.03.03
Bcex ¢opm obyuenus / I[N HI'TY; coct.: H.M. Borocnosckas. — [I3epxkunck, 2018. — 41 c.

6.2.2 Omnpeaenurtesn [IIeKTPOHHbIE TEKCTOBBIE TaHHbIE|! METOJ[. YKa3aHUs IS OOYYArOIIMXCS
HanpasieHnid moaroroku 01.03.04, 09.03.02, 13.03.02, 15.03.02, 15.03.04, 18.03.01, 19.03.02,
23.03.03 Bcex dopm odyuenus / AT HI'TY; coct.: H.M. Borocnosckast. — JIzepxkunck, 2018. — 24 c.
6.2.3 BekTopsl [JJieKTPOHHBbIE TEKCTOBbIEe AAHHBIE|! METOJ. YyKa3aHWsA JUIA OO0YyYarOLIMXCS
HampasieHuil noarorosku 01.03.04, 09.03.02, 13.03.02, 15.03.02, 15.03.04, 18.03.01, 19.03.02, 23.03.03
Bcex ¢opm obyuenus / I[N HI'TY; coct.: H.M. Borocnosckas. — JI3epxkunck, 2018. — 23 c.

6.2.4 IlpuBeneHHe KPUBBIX H MOBEPXHOCTeli BTOPOro MoOpsiika K KAHOHMYECKOMY BHIY: METO/.
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yKazaHWs 10 JOUCHUIDINHE «JIMHeWHas anreOpa W aHaJUTHUYeCKas TEOMETpHs» Ui OaKajJaBpoOB
HanpasieHus moarotoBku 01.03.04 — «[lpuxinagHas MaTeMaThka» OYHOH (OpPMBI OOYYECHHS H 10
TUCIUILTIHE «MareMaTukay JUisi CTyIeHTOB HampaiieHui moarotoBku 09.03.02 — « b opMaimoHHbie
cucteMbl u TexHomorum» u 15.03.04 — « ABToMaTU3a1Ms TEXHOJIOTUUECKUX MPOILECCOB U MPOU3BOICTBY
Bcex (opm obyuenus / HI'TY um. P.E. AnekceeBa; coct.: H.M. borocnosckas, A.H. Jlo6aes, W1.10O.
Xapuronosa. — H.Hosropom, 2020. — 25 c.

6.25 IlaockocTh M mpsAMasi B NPOCTPAHCTBe [DJIEKTPOHHbIE TEKCTOBBIE JaHHBbIE|: METO/I.
yKazaHus Uia oOydarommxcst HampasieHuit mnogrotoBku 01.03.04, 09.03.02, 13.03.02, 15.03.02,
15.03.04, 18.03.01, 19.03.02, 23.03.03 Bcex dopm obyuenms / JAIIN HI'TY; coct.: A.H. JloGaeB. —
Hzepxunck, 2018. — 25 c.

6.2.6 JluHeiliHbIe TPOCTPAHCTBA [DJIEKTPOHHBIE TEKCTOBbIE MaHHBIE]. METOA. YKa3aHHS IO
IUCIUIIINHAM «JInHelHas anrebpa W aHATUTHYECKas TeoMeTpus» M «MareMaTHdecKHd aHauu3y» st
oOyuaromuxcsi HanpasieHuss noArotoBkd 01.03.04 «[Ipuxnagnas MaTeMaTHKa» OYHOW (OPMEI
obyuenus/ JIITM HI'TY; coct.: N.FO. Xaputonosa, H.M. Borocnosckas.— [[3epxxunck, 2018. — 46 c.

6.2.7 TloBepXHOCTH BTOPOro MOpPsiAKa [DJEeKTPOHHbIE TEKCTOBbIE JaHHbIE]. METOJl. YKa3aHUs JIJIsI
obyuarormuxcst Hanpasienuit moarorosku 01.03.04, 09.03.02, 13.03.02, 15.03.02, 15.03.04, 18.03.01,
19.03.02, 23.03.03 Bcex ¢opm obyuenus / AN HI'TY; cocr.: A.JO. Jlaryxun, FO.A. Jlaryxuna. —
Hzepxunck, 2018. — 20 c.

6.1.8 HeuaeB B.A. 3amayHuK-TIpakTHKyM 1o anreOpe: yued. mocobme st By3oB/B.A. HewaeB.— M.:
IIpocsemenue, 1983. — 121c. — TexcT: 3JEKTPOHHBIM. — URL:
https://bookree.org/reader?file=551243&pg=3

6.1.9 CosonoBaukoB A.C. 3agauHuK-IpakTUKyM 10 anredpe: ydeb. mocobme mis By3zoB. U.IV./A.C.
CononoaukoB, M.A. Pomuna. — M.: IIpocBemenue, 1985. — 127c. — Tekct: anekrponusii. — URL:
https://bookree.org/reader?file=544970&pg=4

7 AH®OPMAIIMOHHOE OBECIIEYHEHUE JUCIUIIJINHBI

Y4eOHBI mpomecc 1O  JUCHHMIUIMHE  O0CCIeYeH  HEOOXOJMMBIM  KOMIUIEKTOM
JUIIEH3UOHHOTO U CBOOOJIHO PacHpOCTPaHIEMOT0 MPOrpaMMHOrO OOecreueHusi, B TOM YHCIe
OTEUYECTBEHHOTO TMPOU3BOJICTBA (COCTaB MO MIUCHUIUIMHE ompeneneH B Hactosimenr PIIJ u
MOJJIEKUT OOHOBJICHUIO TPU HEOOXOAUMOCTH).

7.1. Hepeqeﬂb l/lH(l)OpMaIII/[OHHbIX CIIPAaBOYHBIX CUCTEM

I[I/ICIII/IHJ'II/IHa, OTHOCHUTCA K IpYyIIC AUCHHUIUIMH, B paMKaX KOTOPBIX MPCANOJIaracTcs
HCIIOJIBb30BaHHUC I/IH(I)OpMaLII/IOHHBIX TEXHOJIOTHI KaK BCIIOMOIaT€IbLHOTO HHCTPYMCHTA.

NudopManroHHbIe TEXHOJOTHH MPUMEHSIOTCS B CIIEAYIOIINX HAMPABICHUSIX: IPU TMOATOTOBKE U
oopmiieHHH OTYETOB O JTAOOPATOPHBIX paboTaxX, BHINOJIHEHUH 33JaHUM ISl CaMOCTOSATEIbHOM
paboTHI.

Tabnuua 8 — IlepedyeHb 3eKTPOHHBIX OMOIMOTEUHBIX CUCTEM

Ne HaumenoBanue DBC Ccobliaka k 9BC
1 | KoHCynbTaHT CTyIeHTa http://www.studentlibrary.ru/
2 | Jlaub https://e.lanbook.com/
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https://bookree.org/reader?file=551243&pg=3
https://bookree.org/reader?file=544970&pg=4

7.2. IlepeyeHb JIMIEH3MOHHOIO M CBOOOJHO PACHPOCTPAHAEMOr0 TMPOrPaMMHOIO
o0ecrneyeHusi, B TOM 4YHCJie 0TeYeCTBEHHOr0 MPOU3BOACTBA, HEOOXO0AUMOIO /1JIsl OCBOCHUS
AMCUUIIMHBI
Tabnuna 9 — [IporpamMmMHoOe obecrieueHue
Ne [IporpammHOE 0becnieueHne, HCIOIb3yeMOoe B [Iporpammuoe obecrieueHre CBOOOIHOTO
/1 YHUBEPCUTETE HA I[OFOBOpHOf/i OCHOBC pacrpoCTpaHCHUA
1 Microsoft Windows 10 (mommmcka MSDN | Adobe Acrobat Reader
700593597, mnoamucka DreamSparkPremium, | https://acrobat.adobe.com/ru/ru/acrobat/pdf-
19.06.19) reader.html
2 Microsoft office 2010 (JImmensus Ne 49487295 | OpenOffice https://www.openoffice.org/ru/
ot 19.12.2011)
4 Koncynbrant [limtoc PTC Mathcad Express
https://www.mathcad.com/ru

Hepeqeﬂb COBPEMECHHBIX l'[pO(l)eCC]/IOHaJILHI)IX 0a3 JAAHHBIX U I/IH(l)OpMaII]/IOHHI)IX
CIIpaBOYHBIX CHCTEM

B Ttabnuue 10 ykazan mepedeHb mpodeccHOHANbHBIX 0a3 AaHHBIX M WH(POPMALMOHHBIX
CIIPaBOYHBIX CUCTEM, K KOTOPBIM 00€CIeUeH J0CTYI (yAalIeHHbIH JOCTYI).

Tab6numa 10 — [TepedyeHb cCOBpeMEeHHBIX MPO(ECCHOHATBHBIX 0a3 TaHHBIX U HH(POPMAIMOHHBIX

CIIPAaBOYHBIX CUCTEM

No HaumenoBanue npodeccuoHaibHON 0a3bl TaHHBIX, Hoctyn k pecypcey (yAaneHHbIH TOCTYII C YKa3aHHEM
n/m HH(POPMAIMOHHO-CIPABOYHON CHCTEMBI CCBUIKH/TOCTYTI U3 JIOKAJIbHOW CETH YHUBEPCUTETA)
1 2 3
1 | Basa IaHHBIX CTAHIAPTOB 1 PErIaMeHTOR https://www.gost.ru/portal/gost
POCCTAHIAPT //home/standarts
2 [epeucnp npodeccHoHATLHAIX 623 JAHHEIX 1 https://cyberpedia.su/21x47c0.html
WHQOPMAITMOHHBIX CIIPABOYHBIX CHCTEM
3 Wuctpymentsl u  BeO-pecypchl  miast  BeO- | https://techblog.sdstudio.top/blog/instrumenty-i-
paspabotku — 100+ veb-resursy-dlia-veb-razrabotki-100-plus
CrnpaBoyHast HIpaBOBast cucrema N
4 AOCTYII U3 JIOKAJIbHOU CCTU
«Koncynprantllntoc»

8 OBPA3OBATEJIBHBIE PECYPCBbI VIS UHBAJIN/10OB U JIMII C OB3

B rtabmuue 11 yka3aH mnepedyeHb 0Opa30BaTENbHBIX PECYPCOB, HUMEIOMIMX (OPMBI,
a/IalITUPOBaHHbIE K OTPAaHUYEHUSM HX 37I0POBbS, @ TaKXKe CBEJICHHS O HAJMYUU CIHElHaTbHbBIX
TEXHUYECKHUX CPENICTB OOYUCHHUS KOJUIEKTUBHOTO U MHIUBUAYAIEHOTO MOJTH30BAHMUS.

Tabmuua 11 — OGpa3oBaTenbHbIe pecypchl st HHBaIUI0B U Jiui ¢ OB3

[TepeueHb 00pa3oBaTEILHBIX PECYPCOB,
MPUCIIOCOOIEHHBIX ISl HCTIOIb30BAHMS HHBAIHIAMH U
mmramu ¢ OB3

CBe}leHI/IH O HAJIMYHH CIICHUATIBHBIX TCXHUYCCKHUX
CpeacCTB 06y‘leHI/I}I KOJUIEKTUBHOTO U UHAUBUAYAJIBHOTO
IMOJIb30BaHUs

1 | OBC «KoHCynbTaHT CTYAECHTa»

O3BYyYKa KHUT U YBCINYCHUC H_IpI/I(bTa

CIICINaJIbHOC MOOHIIEHOE MPUIIOKCHUC -

OBC «Jlaab» N
2 CHUHTE3aTOP pe4H, KOTOPBIA BOCIIPOU3BOIUT
TEKCTBI KHUT ¥ MEHIO HABUTalluU
3 | DBC «IOpaiit» BEpCHUS TS CIIA00BUISATITUX
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https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader.html
https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader.html
https://www.openoffice.org/ru/
https://www.mathcad.com/ru
https://www.gost.ru/portal/gost%20%20%20%20/home/standarts
https://www.gost.ru/portal/gost%20%20%20%20/home/standarts
https://cyberpedia.su/21x47c0.html
https://techblog.sdstudio.top/blog/instrumenty-i-veb-resursy-dlia-veb-razrabotki-100-plus
https://techblog.sdstudio.top/blog/instrumenty-i-veb-resursy-dlia-veb-razrabotki-100-plus

Cormacao ®enepanpHomy 3akoHy 00 oopazoBanuu 273-03 ot 29.12.2012 1. cT. 79, 1.8
"IIpodeccuonanbHoe oOydeHHe U MNpodecCHOHATbHOE O00pa3oBaHME OOYYAIOUIUXCS C
OTPaHUYEHHBIMU BO3MOXKHOCTSIMH 3/IOPOBBSI OCYILIECTBIISIIOTCSI HAa OCHOBE OOpa30BaTEIbHBIX
porpaMM, aJanTUPOBAHHBIX MPU HEOOXOAMMOCTH s OOY4YEeHHs YKa3aHHBIX OoOydarommxcs'.
AOII paspabaTeiBaeTCs 10 KaXJAOW HAIMPABICHHOCTH TMPUW HAJIWYAM 3aABJICHUH  OT
o0yyJaromuxcs, SBISIOUMXCS WHBaNMUAaMu Wik junamMu ¢ OB3 W u3bgBHBIIMX >KelaHUEe 00
00y4eHUU TO JAaHHOMY TUITY 00pa30BaTEIbHBIX MPOTPAMM.

9 MATEPHUAJIIBHO-TEXHUYECKOE OBECIIEYEHUE, HEOBXOJIMUMOE

JJISA OCYHUIECTBJIEHUSA OBPA3OBATEJBHOI'O INPOLECCA mo
JTUCHUIIVIMHE
Y4yeOHble ayauTOpUM IS TMPOBEIAEHUS 3aHATHUA 1O JUCIMIUIMHE, OCHAIICHBI

000pyI0BaHUEM U TEXHUYECKUMHU CPEACTBAMU O0YyUYECHUSI.
B tabnune 12 nepeuncieHsr:

- yueOHbIC ayJIUTOPHUH JIJIsl TIPOBEICHUS YUCOHBIX 3aHSATHUNA, OCHAIIEHHBIE 000PYI0BaHUEM
U TEXHUYECKUMH CpEACTBAMU O0YyUEHNUS;
- TOMENICHUS JUISi CaMOCTOSTEIbHOW pPabOTHl O0ydYaromUXCs, KOTOPBHIC OCHAIICHBI
KOMIIBIOTEPHOH TEXHHKOW C BO3MOXKHOCTBIO MOJKIIOYeHHs K cetu «MHTepHeT» wu
obecrieueHreM JO0CTyIa B IEKTPOHHYI0 MH(DOpManoHHO-00pa3zoBaTeibHyto cpexy AT

HI'TY, cryaenueckuit
YUTaJIbHBINA 34T,
Hwnxeroponckas o0i1., T.
J3epxxuHCK, yiI.
laiimapa, 1. 49

MYJIbTUMEIUUHBIN IPOEKTOp, HA
6ase Intel Pentium G4560 3.5
I'r, 4 I'6 O3Y, morutop 20’ —
L.

MynabTUMEIUNHBI ~ TIPOEKTOP
Epson- 1 mwr;

OxpaH — 1 mrT.;

Habop yaeOHO-HATIIS THBIX

MocoOuit

HI'TY.
Tabnuna 12 — OcHallleHHOCTh ayIUTOPU ¥ TIOMEIICHU [ CaMOCTOSTEIbHON
paboOThI 00yUaIOIUXCs TTO TUCIUILINHE
No HaumenoBaHue OCHaIIEHHOCTh ayAUTOPUIA [lepeueHb MUIIEH3UOHHOTO TPOTPAMMHOIO
ayAUTOPUH U IOMEIIECHU I TIOMEIIEHUI U TOMEICHUH 11 obecrieyeHus.
JUI CAaMOCTOSITENIbHOM CaMOCTOSATENBLHOM PaboThI PexBU3UTHI MOATBEPKIAIOIIETO JOKYMEHTA
paboTHI
1 1444 Aymuropus s | Kommiekr nemonctpanuonsaoro | * Microsoft Windows 10  Tomarisss
JIEKIIMOHHBIX u | 000pyIOBaHHMS: (mocraska c [1K)
npaktraeckux 3anstuil | IIK, ¢ Beixogom Ha tenmeBm3op | ¢ LibreOffice 6.1.2.1. (cBobomgHOE T10)
Hwuxeroponckas 06a., . | 32" (80 cm) LED Prestigio | * Foxit Reader (cBo6omnoe 110);
JI3epKUHCK, YII. PTV32SS06Z_CIS_BK wuepnsriii | ¢ 7-zip mist Windows (cBo6oanoe [10)
laiinapa, x. 49 [HD, 1366x768, Wi-Fi, Android
(AOSP), HDMI x 3, USB x 2
mt, VGA (D-Sub)]
2 1234 Kommekr memonctparmonnoro | ¢ Microsoft Windows 10 Tomamrssis
Hayuno-Texandeckas o0opyoBaHUs: (mocragka c [1K)
oubnuoreka AITN IIK, C BEIXOIOM Ha | * LibreOffice 6.1.2.1. (cBobogHOE T10)

» Foxit Reader (ceoboaHoe [10);
» 7-zip nias Windows (cBoOonanoe [10)
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https://www.dns-shop.ru/product/10cdfd4650d1c824/32-80-sm-televizor-led-prestigio-ptv32ss06z_cis_bk-cernyj/
https://www.dns-shop.ru/product/10cdfd4650d1c824/32-80-sm-televizor-led-prestigio-ptv32ss06z_cis_bk-cernyj/
https://www.dns-shop.ru/product/10cdfd4650d1c824/32-80-sm-televizor-led-prestigio-ptv32ss06z_cis_bk-cernyj/
https://www.dns-shop.ru/product/10cdfd4650d1c824/32-80-sm-televizor-led-prestigio-ptv32ss06z_cis_bk-cernyj/
https://www.dns-shop.ru/product/10cdfd4650d1c824/32-80-sm-televizor-led-prestigio-ptv32ss06z_cis_bk-cernyj/

1443a  xommnbtorepHblit | ¢ [1K Ha 6ase Intel Celeron 2.67 | < Microsoft Windows 7 (moamucka
kiace - momemenne st | 1T, 2 T'6 O3V, morutop Acer | DreamSpark Premium)

CPC, KypcoBoro | 17’ —4 mr. » Apache OpenOffice 4.1.8 (cBoboaHOE
POSKTUPOBAHHUS IIK moakmrouenst k  cetu | [10);

(BbImOSTHEHUs KypcoBbIX | «MHTepHe™ U obecneunBaioT | ¢ Mozilla Firefox (ceo6oxmnoe I10);
pabort), Hmwkeropojckas | 1ocTym B anekTpornyto | ¢ Adobe Acrobat Reader (cBoboaroe

00:1., T. [[3epxuHCK, yi. | H”HPOPMAIIMOHHO- I10);
Tatigapa, 1. 49 00pa3oBaTeIbHYIO cpeny | ¢ 7-zip ama Windows (cBoboaHoe T10);
YHUBEPCUTETA » Koncynprantllmroc (I'TI Ne

0332100025418000079 ot 21.12.2018);

100 METOAMYECKHUE PEKOMEHJIAIMHU OBYYAKOIIUMCHA 11O
OCBOEHMHIO JUCHUITVINHBI

10.1. O0mue MeToaAMYECKHE PEKOMEHJANUM sl O0yYAIOIIMXCHA MO OCBOEHHUIO
AUCHMILINHBI, 00pa30BaTe/IbHbIe TEXHOJIOTHH

JlucuuminHa — peanu3yercss MOCPEACTBOM — IPOBEACHUS  KOHTAaKTHOW  paboThl ¢
oOyyaronuMucs (BKJIIOYasi MPOBEJICHUE TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH ), CAMOCTOSTEIbHON
paboThI 00YJAIOLINXCS ¥ TPOMEKYTOYHOM aTTECTAIHH.

KonraktHas pabota: ayauTopHasi, BHEAyAUTOpHas, a TaKXe MOXET IPOBOIUTHCA B
AJIEKTPOHHON MH(POPMAITMOHHO-00pa3oBaTenbHOU cpene yauBepcutera (manee - D11OC).

[lpenonaBanve  TUCHMIUIMHBI ~ BElETCS C  IPUMEHEHHEM  CIEAYIOUIMX  BHJIOB
00pa30BaTeNbHbIX TEXHOJIOTHUMA:

- 3HAKOMCTBO C MaTepHaiaMu JIeKIui u npe3eHTanusmu B cpeae MOODLE;

- IPOBE/ICHUE KOHCYIbTAMi B KOH(pepeHusx Zoom,

- OaJUIbHO-PEUTHHIOBasi TEXHOJIOT Ul OLIEHUBAHMUS;

- TEKYIIUI KOHTPOJIb 3HaHMM B opme TectupoBanus B cpene MOODLE.

[Tpu mpenonaBaHuM JUCUUIUIMHBL «JInHeiHas anreOpa W aHaTUTHUYECKask T€OMETpUs»,
UCTIONIB3YIOTCSL COBPEMEHHBIE 00pa3oBaTelbHBIE TEXHOJOTHWH, MO3BOJISIIOIINE TIOBBICHTH
AKTUBHOCTH OOYYAIOIIMXCS TMPH OCBOCHUHM MaTepualia Kypca W MPeAOCTaBUTh UM BO3MOXKHOCTh
3¢ (HEeKTUBHO peaTn30BaTh YaChl CAMOCTOSTEILHON pabOTHI.

Bech neknmoHHbII MaTepuan Kypca COpOBOKIAETCS KOMITBIOTEPHBIMU TPE3ESHTALIUSAMHY, B
KOTOPBIX HAIJIAJHO TPENOAHOCUTCS MaTepuaj pasjInYHbIX pa3JeNioB Kypca, 4YTO Jaer
BO3MOXHOCTh OOCY/ANUTH MaTepuai ¢ 00ydyarolUMUCS BO BpeMs YTEHUs JIEKIMH, aKTUBUPOBATh
UX JEATeNbHOCTh NP OCBOCHUHU MaTepuana. MaTepuainsl JeKIHi B BUIE CIailloB HaxoAsTCs B
cBobogHOM noctyne B cucteme MOODLE u moryT ObITh MONyY€HBI 0 YTEHHUS JIEKUUH U
MpopadoTaHbl 00YYAIONTUMHUCS B XOJI€ CAMOCTOSITEILHON paboTHI.

Ha nexmusx W TpakTUYeCKHX 3aHATUSAX PEATH3YIOTCS HWHTEPAaKTUBHBIE TEXHOJIOTHH,
NPUBETCTBYIOTCS BOIPOCHL M OOCYXKIEHHS, MCIIONB3YyeTCsS JIMYHOCTHO-OPHUEHTHUPOBAHHBIN
MIOJIXO/1, TEXHOJIOTHSI paOOTHl B MAJIBIX TPYIIIAX, YTO MO3BOJSIET 00YUYArOIIUMCS MPOSBUTH Ce04,
MOJYYUTh HABBIKM CAaMOCTOSATENBHOTO M3Y4YEHHs MaTepHaja, BBIPOBHITH YpOBEHb 3HAHUH B
rpynmre.

Bce Bompochl, BO3HHKIIHE MPHU CaMOCTOSITEIbHON padoTe Haja JOMAIIHUM 33J1aHUEM,
oPpOOHO Pa30MpPArOTCsl HA MPAKTHUECKUX 3aHATUAX U JEKIHIX. [IpoBOISTCS MHINBUAYAIbHBIC
U TPYIIOBBIE KOHCYJBTALMM C HCIOJIb30BAHMEM KaK BCTped € OOYyYaroIIMMHUCS, TaK U
COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJIOTHI (3JIEKTPOHHAsI moyTa, Z00m).

WNHnnuupyeTcss akTUBHOCTh OOYYaIOUIMXCS, TMOOLIPSETCs 3aJaHue JIIOOBIX BOIPOCOB IO
MaTtepuaiy, TPaKTHKYeTCS WHAWBHIYaJlbHBI OTBET Ha BONPOCH  OOydYaromerocs,
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PEKOMEHIYIOTCSI METO/IbI YCIIEIIHOTO CAMOCTOSITENIbHOTO YCBOEGHHUSI MaTepualla B 3aBUCUMOCTHU
OT YpOBHS ero 0a30BOH MOATOTOBKH.

JUis OLlEHKM 3HAaHUH, YMEHMH, HaBBIKOB U YPOBHS C(HOPMHPOBAHHOCTH KOMIIETEHIMH
npUMeHseTCs OaUTbHO-PEUTUHTOBAs CHCTEMa KOHTPOJISA U OLIEHKH yCIIEBAEMOCTH 00YYaroIuXCs
B IIPOLIECCE TEKYILEro KOHTPOJISL.

[TpomexxyTouHasi aTTecTanysi MPOBOIUTCS B (opMe SK3aMEHa C YYEeTOM TeKyIIeH
yCIIEBaEMOCTH.

PesyabraT 00ydyeHus cuntaercss c)OPpMHPOBAHHBIM HA MOBBIIIEHHOM YPOBHE, €CIIH
TEOPETUYECKOE COJAEP)KaHUE Kypca OCBOEHO MOJIHOCTBIO. Ilpum yCTHBIX cobecenoBaHUsX
oOy4aroluiics UCYEPNBIBAIOILE, MOCIEI0BATEIbHO, YETKO M JIOTUYECKH H3JIaraeT y4deOHbIN
MaTepHual; CBOOOJHO CIpaBJIAE€TCS € 3ajadyaMH, BOINPOCAMU M JIPYTMMH BHJAMH 3aJlaHHM,
UCTIONB3YeT B OTBETE JONOJHMUTENbHBIM MaTepuai. Bce mpemycMmoTpenHble paboueil yueOHOM
OpOrpaMMOil 3aJlaHusl BBINOJHEHbl B COOTBETCTBUM C YCTaHOBJIEHHBIMU TpPeOOBaHUIMH,
oOyvaromuiicss  cmocoOeH  aHAIM3UPOBAaTh  MOJYYCHHbIE  PE3yJNbTaThbl,  MPOSBISET
CaMOCTOSITENIbHOCTh PU BBIIOJHEHUHN 3aaHUH.

PesynbraT 00y4eHusi cuutaerci c(POpMHPOBAHHBIM Ha NMOPOTrOBOM YPOBHeE, €CIU
TEOPETUYECKOE COJEpP)KaHUE Kypca B OCHOBHOM OCBOeHO. IIpum yCTHBIX coOeceqoBaHUsX
oOyyaromuiicss OCaeI0BaTeNbHO U3JIaraeT y4yeOHbI MaTepuall; MpH 3aTPyAHEHHUSAX CIOCOOeH
1I0CJI€ HaBOJALIMX BOIPOCOB MPOJOJIKUTE 00CYKIEHHE, CIPABIISETCS C 3a7adyaMy, BOIPOCaMU U
JIPYTUMH BHJIAMH 33/IaHUH, TPeOYIOMMX MPUMEHEHHUS 3HAHMIA; BCE TPEAYCMOTPEHHBIE pabode
yueOHOI mporpaMMoii 3a1aHUs BBIIIOJIHEHBI B COOTBETCTBUM C YCTAHOBJICHHBIMU TPEOOBAaHUSIMH,
oOyvaromuiicsi ~ cmocoOeH  aHAIM3WPOBaTh  MOJYYCHHBIE  PE3yJIbTaThl;  MPOSBISET
CaMOCTOSITENIbHOCTh TP BBIIIOJHEHUH 331aHUI

PesyibraT 00y4eHusi cuurtaercsi HecOpMHMPOBAHHBIM, €CIM OOydYalIIMWCcCA NpU
BBINOJIHEHUM 3aJaHUi HE JIEMOHCTPUPYET 3HAHUM y4eOHOro marepuaia, JOIyCKaeT OLIMOKH,
HEYBEPEHHO, C OOJBIIMMM 3aTPYAHEHHUSIMU BBIIOJHSAET 3aJaHUs, HE JIEMOHCTPUPYET
HEOOXOMMBIX YMEHMH, KaueCTBO BBINOJIHEHHBIX 33JaHU HE COOTBETCTBYET YCTAHOBJICHHBIM
TpeOOBaHUSAM, KaueCTBO HX BBIIIOJHEHUS OLEHEHO YMCIOM OajUIOB HIXKE TPEX IO OLEHOYHOU
CUCTEME, YTO COOTBETCTBYET AONOPOrOBOMY YPOBHIO.

10.2. MeToauuecKkue YKazanus 1Jist 3aHATHH JJEeKIIMOHHOT0 THIIA

JlekIIMOHHBIN KypC MPEANnoaraeT CUCTEMaTU3UPOBAHHOE M3JI0KEHHUE OCHOBHBIX BOIIPOCOB
TEMaTHUYeCKOro TulaHa. B Xo/e IeKIMOHHBIX 3aHSITHH PacKpbIBAIOTCS 0a30BBIE BOIPOCH B
paMKax KaxJaoW TeMbl AUCHUIUIMHBI (Tabmuia 4). O003HA4YarOTCsl KIIFOYEBBIE ACTIEKTHI TEM, a
TaKk)Ke JIeJaroTCsl aKIeHThl Ha Hauboliee CIOKHBIE W BaXKHBIE TOJIOKEHHUS H3Y4aeMOTO
MaTepuaia. Marepuaibl JeKIUI ABISIOTCS ONOPHOM OCHOBOM JJIsl MOATOTOBKH O0yUarolmxcs K
MPAKTUYECKUM 3aHATHUSM U BBINOJHEHUSA 3aJaHUM CaMOCTOSITENFHOM paloThI, a Takke K
MEPOTIPUATHAM TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTHM W TPOMEKYTOUHOW aTTeCTAIlUU IO
JTUCIUTUINHE.

10.3. MeToauyeckue yKa3aHusi 1O OCBOEHHIO JAHCHUIUIMHBI HA NPAKTHYECKHX
3aHATHAX

[ToaroToBKy K KaXJOMy MPaKTHUYECKOMY 3aHATHUIO OOyYalOUIMHCsS JOJDKEH HayaTh C
03HAKOMJICHHSI C PEKOMEHIyeMoil juTepaTypoii (tabmuia 4), KoTopas OTpakaeT COJAepIKaHUE
npeuiokeHHONH Tembl. Kakaas caMocTOSTENbHO BBINMOJNHEHHAs padoTa Mo HWHIMBHIYaIbHOMY
BapHUaHTY TOJUICKHUT POBEPKE MPEIOaBATEIICM.

[Tpu ouleHMBaHMM Ta0OPATOPHBIX pabOT yUUTHIBAETCS CIIEAYIOLIEe:

- KA4ecTBO BBITIOJHEHUS pAcCueTOB M CTEMEHb COOTBETCTBUS PE3YJIBTATOB pPabOTHI
3aJJaHHBIM TPeOOBAHUAM;

- 1IeJIecO00Pa3HOCTh MCIIOb30BAHMS N3YYEHHBIX METO/IOB;

- Ka4YeCTBO KOMMEHTAPHEB K PEIIECHUIO.
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10.4. Metoanyeckue yKasaHus 10 CAMOCTOSATEIbHOM padoTe 00yyaromuxcst

CamocTtosTenbHas pabora oOecreunBaeT MOJATOTOBKY OOyYalomMxcs K ayJAuTOPHBIM
3QHITHSIM U MEPOTIPUATHSM TEKYIIEro KOHTPOJIS U MPOMEKYTOYHON aTTECTAI[UH 110 H3ydaeMOu
JTUCHUIUIMHE. Pe3ynbTaTel 3TOM MOATOTOBKH MPOSIBISIIOTCS B aKTUBHOCTH OOYYaromIMXcs Ha
3aHITHSIX U B KQUeCTBE BBHIMOJTHCHHBIX 33JJaHUH ISl CAMOCTOSITEIbHONU padOTHI U APYTUX (OPM
TEKYIIETr0 KOHTPOJIS.

[Tpu BBIMONIHEHUU 3alaHU JII CAMOCTOSTEIHHONW PabOTBI PEKOMEHIYETCS MpopadoTKa
MaTepUAJIOB JICKIMUA 10 KaXKJIOM MIPOMACHHONW TeMe, a TakKe H3y4YeHUE PEKOMEHIYEeMOM
JUTEpaTyphl, Ipe/icTaBIeHHON B Paznene 6.

B nporecce camocTosiTenbHON pabOThHI PU M3YYCHUU AUCLUHUIIIMHBI 00YYaIOIUecss MOTYT
paboTaTh Ha KOMITBIOTEPE B CHEIUATU3UPOBAHHBIX aYJUTOPHUSIX ISl CAMOCTOSITEILHON padOThI
(tabmuia 12). B ayIUTOPUSAX ~ HMMEETCS  JIOCTynm  4epe3  HH(OpMaruoHHO-
TEJICKOMMYHUKAIMOHHYIO ceTh «HTepHEeT» K 3NIEKTPOHHON MH(POPMAITMOHHO-00pa30BaTEeILHOM
cpene ynmBepcuteta (OMOC) wu anmekTpoHHol Oubnmoreunoit cucreme (ObC), tme B
AIIEKTPOHHOM BHJIE PACIIONIATAIOTCS yueOHble M y4eOHO-METOJUYECKHEe MaTepHallbl, KOTOPHIC
MOTYT OBITh UCIIOJIb30BAHBI JIJIsl CAMOCTOSATEIHHON Pa0OTHI PU U3YYECHUU AUCIUILTUHBL.

11 OLEHOYHBIE CPEJACTBA JUISI KOHTPOJISI OCBOEHUS
JTUCHUIINHBI

11.1. TunoBble KOHTPOJIbHbIE 3aJaHWsl WIH MHbIE MAaTePHAJIbl, HEOOXOAUMbIE JIsI
OLlEHKM 3HAHUI, yMeHMil, HABLIKOB M (WJM) ONbITA B XO0J€ TeKYIIero KOHTPOJIs
ycneBaeMoCTH

JUis  Tekywiero KOHTpOJIA 3HaHUM oOydarommxcs 10 JAUCHUILUIMHE I[TPOBOJUTCS
KOMILJIEKCHAsI OLleHKA 3HAHMI, BKIII0YaroIIas

- IPOBE/IEHUE KOHTPOJIbHBIX paboT;

- BBIIIOJIHEHUE 33JaHUM U1 CAMOCTOSITENIbHOM paboThI;

- TECTUPOBAHUE Ha CaliTe MPENOAABATENS 110 PA3IMUHBIM pa3zeliaM Kypca

- 9K3aMeHbl 3a | U 2 ceMecTpbl.

11.1.1. TunoBble 3a1aHusl AJI51 KOHTPOJIbHBIX PadoT

[lo 3aBepuieHMM W3Y4YEHUs KaXIOro paszjena AUCIHUIUIMHBI MPOBOISATCS KOHTPOJbHBIC
paboTHI.

[Tpumep 3a1aHus HA KOHTPOJIBHYIO paboTy Mo Teme 3:

KonTtposabHasi pa6oTa 1no BeKTOpHOM ajredpe
Bapuanr 0

Tanst Touxn A(1,-2,0), B(-1,0,1), C(1,2,3),u Bextopst @ ={2,0,-2}, b ={1,-1,0}, C ={2,1,1}
1) Haiitu xoopauHaTel Touku M, Haxopsmieiics Ha Ouccekrpuce yria ZBAC u orcrosdmed oT Toukum A Ha
paccTosiHuu 5;

2) Pa3noxuTb BEKTOp AB 1o Gasucy u3 BekTopos d , bucC ;
3) Haiiti xoopamHaTh! TOUKkH D Takoi, 9T00B!I ueTsIpexyronbHuK ABCD sBsics IpAMOYTOIFHON Tpanenunei;
4) Haiitu npoekiuio Bekropa C Ha Hanpasienue Bektopa BM, siBistonierocs Meauanoii tpeyrosisauka ABC;

5) Haiitu oTHOIIEHHE, B KOTOpOoM HaxosaTcs uinHbl 0Tpe3koB AH u HC, rne H - ocHOBaHHE BBICOTEHI, OMYIIEHHON
u3 Touku B Ha ctopony AC;

— —

6) Haiiti KoopIMHATEI KOHIA BeKTOpa X , HAuajo KOTOPOTro HAXOJMUTCA B TOUYKE B, M BBITIONMHSIOTCS yemoBust: X L
a, X1b u(X,C)=5
7) Haiitu xoopaunatsl Touku D, pacrnonoxennoi Ha ocu OZ Takoii, uToObl 00beM TeTpadapa ABCD pasusiics 4,

BBIYHUCIIUTH JUIMHY €70 BBICOTHI, OIIYIIEHHON Ha rpaHb ABD.
3ameuanue: peuwenue scex 3a0aHUll NPOBOOUMb HA OCHOBE CEOUCME ONEPAYULl HAO BEKMOPAMU.

[Tpumep 3a7aHNs HAa KOHTPOJIbHYIO padoTy 1o Teme 4:
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KonTtpoabsnas pa6ora no reme «IIpsimas Ha mu10CKOCTH»

Bapuanr 0
1) B napamienorpamme ABCD wu3BectHb! ypaBHeHus cTopoH X —4y + 1 =0 (AB) u 3x+y—2 =0 (AD) u Touka
M(1; -3) - cepenuna (BC). Haiitu ypaBHEHHUS ABYX IPYTHX CTOPOH TapalIeiorpaMma.

2) CocTaBuTh ypaBHECHHE NPSIMBIX, IPOXOMSIIUX YSPE3 TOUKY M (4; 3) 1 OTCEKAIONINX OT KOOPJHUHATHOTO

yIJla TPEYroJbHUK C IUIONIAJIbI0, paBHOI 13 KB.ex.
3) CocraButh ypaBHEHHE TPSIMBIX, MPOXOIAIIHMX depe3 Touky A( -1; 5) W paBHOYTAIEHHBIX OT IBYX Touek B(3;
7) uC(1; -1)
4) Touka A(2; 0) sBJISETCS BEPITHHON MPABUIBHOTO TPEYTOJIBHIKA, & TPOTHBOJICIKAIIAS € CTOPOHA JISKHUT Ha
mpsiMoii X + Y — 1 = 0. CocTaBUTh ypaBHEHUS BYX APYTHX CTOPOH TPEYTOJIHHUKA.
5) Omnpenenuth B KaKUX ABYTPAHHBIX yriax (CMEKHBIX, BEPTUKAIBHBIX HIIH OJHOM), 00pa30BaHHBIX TIPH
TepeceyeHmH MPAMBIX o, (mpoxousiast uepes Touku 4 (1, -2) u B(2, -3)) u B (mpoxopsiinas dyepe3 TOUKH B U
C(-2 , 4)) naxoasrcs toukn Q(2, 3) u R(-1,5).
6) Hamucath ypaBHEHHE NPIMO#i, TPOXOISIICH Yepe3 TOUKY MepeceueHus IpsiIMbIX 2X —yY —6=0 u X + 3y —
11 =0, nepneHAMKYJISApHO NpsiMOit 3X — 4y - 18 = 0, He BBIYHCIISASL KOOPAWHAT TOUKH MEPECCUECHUS MIPSIMBIX.

[Tpumep 3ananns Ha KOHTPOJIbHYIO paboTy 1Mo Teme 5:
Koutpoabnas padora no treme «IIpsimasi 1 IJIOCKOCTh B IPOCTPAHCTBE»

Bapuant 0

3amanst Touku: Mi(1, 1, =3) u Mo(2, -1, 3), maockoctr a1: 2X—y—2+1+0u
op: 2X +3y —z + 7 = 0 u npsmMbIe
Liix—2y+z+4=0 wu Lxx=t+4
2Xx+y—-22+2=0, y=3t+3
z=-2t-1
1) TIlepecekaet iu IIOCKOCTH 02 OTPE30K M1M>
2) BeusicHUTB, IEepecekaroTes i npsimere L1l
3) HanwmcaTs ypaBHEHHE IUNIOCKOCTH, IPOXOIAIIEH uepes mpsMyto L1, napaniensHo BekTopy MiM>
4) BoraucnuTh paccTOSTHHE OT TOUKH M1 JI0 INIOCKOCTH, POXOAAIIeH depe3 npsmyto Lo u Touxy Mo
5) BBMUCTUTE KOOPIAMHATHI MPOEKIIUH TOYKU M> Ha MIIIOCKOCTH 0.2
6) Cuwuras, uto L, sBaseTcss ypaBHEHHEM TPAaeKTOPHH JBHXKCHHs MarTepHanbHOW TOukd K(X, Y, Z), BBISICHHTH,
CKOJIKO BPEMEHHU OHa OyJIeT IBUTaThCS OT MEPeCcedeHus! MIOCKOCTH 01 A0 MEPECEUCHNUS TNIOCKOCTH Ol
7) BeruucauTe paccTosiHUe OT TOUKH M1 10 mpsimoit Ly
8) BbIICHNTD, B KaKUX JBYTPAaHHBIX yIJIaX, 00pa30BaHHBIX IIPH NEPECEUEHUHN TNIOCKOCTEH L1 1 0l JIEKAT TOUKH M1
158 Mz
9) Hanmcare ypaBHEHHS IIJIOCKOCTEH, SBISIONIMXCS OWCCEKTPUCAMH JIBYTPaHHBIX YTJIOB, OOpa30BaHHBIX IPH
MepeceYeHNH! IIOCKOCTEH 01 | 02
10) HammcaTh KaHOHMYECKOE ypaBHEHHE MPSAMOMU, MPOXOJIIEH depe3 TouKy M1 M TOYKY, CHMMETPUYHYIO TOYKE
M> OTHOCHUTENTBHO MIIOCKOCTH 02

[Tpumep 3amaHns HAa KOHTPOJIbHYIO paboTy 1Mo Teme 6:

KonTtpouabHas pa6ora no reme «MHOroo0pasusi M JiuHeiiHbIe IPe0dOPa30BaAHUD)

Bapuant 0

KonTpoJsbHasi pabora mo remam «MHOroo0pasusi M JInHeiiHbIe IPpeoOpa3oBaHus

3aganue 1: MuorooOpasue p 3amaHo adduHHONH 000I0UKOM -1 2 -1 0

BEKTOPOB U = Aff( f1, fz, f3, f4), f,= 4 f,= 0 fo= 1 f,= 1

COCTaBUTH CHCTEMY HEOIHOPOIHBIX yPaBHEHHI, 3a[afOMIyI0 3T0 | - r r Co

K€ MHOr0o0pasue. . 1 0 3
0 -1 -2 -2

3amanne 2: Haiitn pasmepHOCTh NepecedeHuss MHOTOOOpa3uii | 2X—y+2t=2

( w3 3amammsa 1) u B = {AX = b} — MHOXecTBa pelICHHI 3y-2z=-2

HEO/IHOPO/IHON CUCTEMBI YPaBHEHHMH: ay-3x=1
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3aganue 3:  UcciemoBaTh — B3aUMHOE — PAcMONIOXKEHHE 3 1
MHOro006pasuii W, B uy = got+Lin(g1) 0o=|-1], @1=|-1
2 2
1 0

3apanme 4: CocraBbTe MaTpHIly JMHEHHOro onepatopa ¢ B 0asuce €,,6,,6; JEHCTBUTENHHOIO JHMHEHHOTO

mpocTpancTBa V, ecid ¢ BEKTOPHI X =ae,- e,+e;; X,=€, +be 2~ €37 X3=€,-€,- ag, IepeBOAUT

COOTBETCTBEHHO B BEKTOpHI Y, =€, + 26, + be,; y, =ae, +e,; y;=e, + be,,

rae a= -3, b=-2. Haiinure oOpas BekTopa z=€, +2€ , +3¢, moj jeiicTBreM oneparopa ¢.

ITpumep 3agaHus Ha KOHTPOJIBHYIO paboTy O TeMe 7:

KonTpoabHasi padora no teme «IlpeodpazoBaHust JTMHEHHBIX NPOCTPAHCTBY»
Bapuant 0

B craniapTHOM 6a3uce JMHEHHOTO BEKTOPHOTO MPOCTpaHcTBa R 3a1aHbL:

Tpeyromsank ABC (pannyc-BeKTOPaMH CBOUX BEPIIUH);

Bexkropsl p, 0, I' (CBOMMH KOOpAWHATAMH);

ITpeobpazoBanne &4y - MpoenpoBaHus Ha IockocTs XOY;
[Ipeobpa3zoBanue oy - MPOCIUPOBAHUS Ha TIOCKOCTh XOZ;
[TpeobpazoBanne &4y, - TpoenupoBaHus Ha MI0ckocTsb YOz,
IpeoGpazoBanue 2y - MOBOPOT BOKpYT ocu OX Ha yroi ¢;
[peo6pasoBanue 2y - moBopoT BOKpyT ocu OY Ha yroi o;
[peobpazoBanue 2, - moBopot Bokpyr ocu Oz Ha yroiu ¢;
IpeoGpa3zoBanue By - «pacTsikeHue» ¢ koadduipentom K Broas ocu OX;
[peobpa3oBanue By - «pacTsikeHue» ¢ koadduipentom K Broas ocu Oy;
IpeoGpazoBanue B, - «pactsukenne» ¢ kodddumnuentom K Baons ocu 0z;

3aganme: PaccMmoTpeTh mpeoOpazoBanue ¥, sBIIOMIEECs TOCIECIOBATSIBFHBIM BBHIIOJHEHHEM TPEX YKa3aHHBIX B
6unere mpeoOpazoBaHMN. BBMUCINTE KOOPAWHATHI BEPIIMH TpeyroibHUKa ABC, TOIy4eHHOTO B pE3yibTaTe
npeoOpazoBanus I B cTaHIapTHOM Oasuce, 6a3rce cOOCTBEHHBIX BEKTOPOB MpeoOpa3oBaHus U B O6a3uce BEKTOPOB
P, Q, r 1Byms criocobamMu. BEIIUCTUTE Takke ypaBHEHHS €r0 CTOPOH. J[JIsI 3TOTO BRIOJIHATH CIICAYIOIINE ICHCTBUS:

1)
2)
3)
4)
5)
6)
7)
8)
9)

OmnpenennuTs MaTPHUIBI IPeOOpPa30BaHUI B CTAHIAPTHOM Oaswce;

OmnpenenuTs pa3MepHOCTH spa 1 00pasa i od1ero npeodpaszoBanus

Omnpenennuts COOCTBEHHBIE YHCIIAa 1 COOCTBEHHBIE BEKTOPHI IpeoOpazoBanus <7,

ITocTpouTs MaTpHIly Iepexosia MeKAY CTaHAAPTHBIM 0a3ucoM U 6a3MCOM U3 COOCTBEHHBIX BEKTOPOB;
BoIsSICHUTB, MOXHO JI pacCMaTpUBaTh CUCTEMY BEKTOPOB P, J, I' B kKauecTBe 6a3uca npocTpaHCTBa 9?3;
ITocTpouTs MaTpHIly IIepexoia MEeXAy CTaHIAPTHBIM H P, (], I' 6a3ucamu;

ITocTpouts MaTpuily peodpazoBanusi ¥ B KaXKJIOM U3 Tpex 0A3UCOB;

BraucinTh KOOpAMHATHI BEPIIHH UCXOTHOTO TPEYTOIBHUKA B KaJKIOM M3 TPEeX 0a3HCOB;

BBIMuCINTE KOOPAWHATHI BEPIIUH TPEYTOJIBHHKA, IMONyYEHHOTO IMocie NpeoOpa3oBaHus < B KaKIOM U3
Tpex 0a3ucoB ABYMS CIIocOOaMu:

a) CHavaJyia mpeoOpa3oBaHue, MOTOM — IIEPEX0]] B HOBBIH Oaswc;

0) cHavasa rmepexo]| B HOBBIN 0a3uc, a IOTOM peoOpa3oBaHUE;

10) CpaBHUTB pe3yNbTAThL, IOJTYYCHHbBIC B MOJMYHKTAX a) U 0) MyHKTA 9.

[Tpumep 3a7aHKs HAa KOHTPOJIbHYIO padoTy 1o Teme &:

KonTtpouabnas padora no teme «IloBepxHoctu 2-ro nopsiika»

Bapuant 0

1) OnpeenuTs THIT HOBEPXHOCTH U BBIYHCIIUTH €€ OCHOBHBIE ITAPaMETPhI:

a) 16x% + 9y? + 3622 — 96x — 72y + 722 + 180 = 0;
0) 9x? — 4y? — 3672 — 36X + 24y — 727 =0;
B) —36X2 — 4y? + 97% — 288x + 16y — 18z — 619 = 0;
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r) 4x? + 36y% + 72 — 24x + 144y — 9z + 144 = 0;

o) X2 —4y?+ 722+ 2x+ 24y +7-31=0;

e) X2+ 9y?+ 72 —4x -T2y + 7 +139 = 0.
2) BeisicHuTh, nepecekaercst nu mnpsmast Lo ¢ smnmmncoungom, 3amaHHbeIM B myHKTe 8. Ecnm ’nma”, TO BBIYMCIHUTH
KOOPJAMHATHI TOUEK IIePECEUCHHUS.

[Tpumep 3aaHus HA KOHTPOJIBbHYIO paboTy 1o Teme 9:
KonTpoasHnas padora no teme «KBaaparuunnie ¢popmMbDy

Bapuant 0
3amanne 1:Ilpusectn kBaxpatnunyto ¢popmy(K®P) x kaHOHMYeckomy Buay meronoMm Jlarpamxa Haiitm marpuiy
JIMHEHHOT0O npe06pa3OBaHI/m, IMMPpUBOAALICTO Kd x O9TOMY BHAOY. BreimmoaHuth IMPOBEPKY C HCHOJIB30BAHUEM
MaTpUYHOTO TpecTaBieHus. [IpuBecTn 3Ty ke KBaJpaTu4Hyio (GopMy K KAHOHHYECKOMY BUAY METOIOM SIKOOH.

.r:f + dxqxy + dryeg + daaxg + -'i;ri

..I:-f + drire + drizy +Arery + 2;f'§
3aganue 2: Haiitu Bce 3HaYeHMs mapaMeTpa A, TIPH KOTOPBIX TIOJIOKATENHHO ONpeIelicHa KBaapaTHaHast popMa:
2y?+AXy — 6XZ + 82% — X2
3aganue 3: Haiiti coGCTBEHHBIE 3HAUCHHUS U COOCTBEHHBIE BEKTOPHI IMHEWHOTO TIPE0Opa3OBaHHs:
2 -1 2
b -3 3
-1 0 =2

3ananue 4: BeICHUTB, MOXKHO JIM IPUBECTH MATPHILy JMHEHHOTO MPpeoOpa3oBaHus K JUArOHATEHOMY BHIY ITyTeM
riepexozia K HoBoMy 0asucy. HaliTi 3ToT 0asuc U COOTBETCTBYIOLIYIO €My MaTpPHIL:

-1 3 -1
3 5 -1
-3 3 1

[Tpumep 3anaHus Ha KOHTPOJIbHYIO padoTy no teme 10:
KonTtpoJsbnasi pabora no reme «MHOro4JeHb»

Bapuant 0
1) Haiitu HOJI MHOTOuneHoB f(X) = ax® - bx* + cx® + dx?-ex+ hmn
g(x) = kx5 - Ix* + mx® + nx? - px + g, eciv UX k03P PULHEHTHI 3a1aHbI TAOIULICH:
a b c d e h K | m n p g
-2 9| -16 51| -30 72 -2 7 -3 25 9 12

2) BBISCHHTb, ABISETCS T MHOKECTBO 4rcen Buaa a + b\2 (¢, b € N) rpynmoii 0THOCHTENBEHO YMHOKEHHs?

11.1.2. TunoBBIe TECTOBBIE 3aJaHUA
[To KaxaOMy W3 pa3lIelioB IMCIHUILIMHBI C(POPMHUPOBAHBI CBOM THIIOBBIE 3aJaHHs IS
TectupoBanus B cucreme Moodle.
[TpuMep TECTOBOTO 3aaHMs 110 TeMe 1:
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Jatbl MaTpuLsE:

’ 1 2 0 b2 1 2 4 1
A=l 1 2| B=| o0 1 1| c=|2 0 4
0 2 3 21 2 1 2 0

BLI4MCAMTE 3HAYEHWA 3INEMEHTOE MATRULE X, REAAIILLEACA DELIEHHEM MATPUYHOTO YPEEHEHWA:
X+AB=C

BolbepuTe OJWH OTEET:

2 42
Oa¥=] 2 53
7 34
2 12
OpX| 2 & 3
7T 34

O ¢, X=

~mara ]
bdn L

-

R

./

O o X=

O e.*[

12 3
O f X=|6 4T
314

Lodn fs
—— | ¥
oo =
oL L)

T Y

&
]
4

o~ b

[Ipumep TecToBOro 3agaHus o TeMe 2:

HaiiTih onpedenuiens, EbINOAHKE NPeoBpaIoEaHWa:

| +eoen | 4gina |
l—sina ]4cmmm ]
1 1 1

BriGepuTe QU+ OTEET:

O a, sin{d=a)

' b. gpyrod oTeeT

O o &= yily = zhiz = 2)

O d 1.

PewnTe CHCTEMY YDEEHEHMIA:

r+dy—Jz2=5
r- y- z=1,

r+3y+dz =06

BolbepMTe OOWH OTEET:

2 a2 -1,-3

2 b. HET BEPHOTO GTEETE
2 a{l,-1,2)

O d. [k 13k, 5k)

O e 5k -11k, -7k

O f.(0,0,0)



[Ipumep TecToBOro 3aaHus MO TeMe 3:

OnpefenuTsh, NOpH KaKOM 3HAUEHHH G BeKTOPHI
a=ai—3j+2k v b=i-2j — ok B3aHMHO NIEpHEHIHKY-
RAPHLL

. » - a
BbIGEPUTE OMH OTEET:
a. (1,1/2,-1/2)
b. -6
€. arccos(-4/9)
d. 45

e. arccos(5/21)

[Ipumep TectoBoro 3aganus 1no teme 4:

Jlanbl ypaBHeHHst ABYX CTOPOH MpPAMOYrOJbHHKA
bx+2y—7=0, 5x+2y—36=0 n ypaBHeHHe ero aua-
roHaad 3x 4+ 7y — 10 = 0. CocTaBHTb YypPaBHEHHS OCTajb-
HbIX CTOPOH H BTOPOH JHArOHaJH 3TOr0 NPSAMOYIOJbe
HHKa.

s dx -y —3=0
. 2x =5y 4 3=0, 2 —5y—26=0;
7x—3y—33=0.
<AB:2x 4y —8=0;BC: x+2% —1=0;CAx—y—1=0
C_3'):--5y+'4=0.,\:+71/—l6=0,
3x—5y—22=0, x4+ 7y + 10=0.

11.1.3. TunoBble 3aJaHUsA A8 CAMOCTOATEJbHON pPadoThI 00y4AIOIIUXCHA OYHOM
dopmbl

Bapuant 0
3aaHbl BEKTOPBIL:
2 2 1 2 1 2 2 0 . 1
4 1 4 -1 4 3 1 4
fi=| 41 ,f2:2 1 o= 1 o= 1 , fs= I R B el Y ,93:0 1197 4 9= g
3 -2 3 3 0 3 3 3 3 3
3 3 0 0 2 0 0 -2 2 -2
CHCTEMBI JINHEHHBIX aNreOpandecKix ypaBHEHHI: ¥ MaTpPHIIBL:
2x—y+2t=0 X—-3y+2t=3
By -2z+2u=0 X+5y-2z+2u=-1 1 3 -124 13 -124
*) 47 _2u+v=0 H(®] 4z_y_ou+y=2 A=> 1 0 1 2/p=15 1 0 12
_ 3-11 20 3-11 20
X+2y—z+t+u=0 X+y—z+t+u=1
4 1 2 61 4 1 2 61
vroyr2z=0 xrvrdyraz=1 2 3 0 11 2 3 0 11

1) Hoxkasatk, uto cucteMbl BekTopoB (f) u (g) Moryr ObITh Gasucamu B JiMHeliHoM npoctpaHcTse RS. Haiitu
maTpuly nepexona ot 6asuca (f) x 6asucy (g) m xoopaunatel Bektopa V = (2, -3, 4, 8, -9)T , sanannbie B
CTaHJIapTHOM 0asuce, B KaXIOM K3 3THX Oa3ucos (1 Oamr).

2) JluHeiiHOE MOANPOCTPAHCTBO MpocTpaHcTBa R® 3amano nuHeiiHOW o6onouxoit cronbuos o =Lin( fi, gi, Qo).
TpeOyercs cOCTaBUTH TaKylO CHCTEMY OJZHOPOAHBIX ypaBHEHHH Ax = 0, MHOXKECTBO pEIIeHNI KOTOPOH COBIa aeT C
o. (1 6amr)

3) Hoampoctpanctso P 3anano ogHopoauoi CIIAY (*). Tpebyercs Haiiti pasmepHocTs K 1 0asuc hy, ..., hg atoro
MOJMPOCTPAHCTBA, TO €CTh MPEJCTABUThL €r0 B BUJIE JIMHEHHOH 06010uku BekTopoB [ = Lin(hy, ..., hy).(1 6amn)

4) Kaxmoe 13 OAIPOCTPAHCTB ¥ = ol + B ¥ M = o M 3 3a1aTh BHEIIHUM M BHYTPEHHUM cItocoboMm. (2 Hasua)

5) Jluneitnoe MHOTOOOpa3ue ¥ 3amano HeomHopoaHoit CJIAY(**) 3amate ero uepe3 QyHIAMEHTATBHYIO CUCTEMY
pemrenuid. (1 6amr)

6) IIpeobpazoBanue  3amaHo Marpurieit A B cTanaapTHoM Oasuce. Haiitu Mmatpuity 4' aToro ke npeoOpa3oBaHus B
6asuce (f)/

28



7) IlpeoOpazoBanust ¢ U Ll 3aJJaHBl COOTBETCTBEHHO MaTpuliamMu A u B Haiitu MaTpuny npeoOpa3zoBaHus

- 2
€= (o+2u)"
8) Haiitit coOCTBeHHBIE BEKTOPHI M COOCTBEHHBIE 3HAYCHNUS TIPE0OPa3OBAHUA LL.

11.2. TunoBble KOHTPOJIbHBIE 3aJaHUSl WJIM HHbIE MATEPHAJIbI, HEOOXOAUMBIE sl
OLIEHKHU 3HAHM I, yMEeHUi, HABBIKOB U (MJIM) ONBITA B X0/1€ POMEKYTOYHOI aTTEeCTALNH I10
AUCIHHUIJIMHE

®opma MpoBeACHUS MPOMEKYTOUHOM arTecTalMy 10 AUCLUUIUIMHE: JK3aMeH (1o
pe3yJbTaTaM HaKOMHUTEIHHOTO peHTHHTa WK B (POpPME KOMIIBIOTEPHOTO TECTUPOBAHHS).

11.2.1. TunoBble NpaKkTHYeCKHe 32IaHUsA K IK3aMeHy 3a 1-ii cemecTp:
1. daHBI MaTpUIIHL:

o2 1y _ (031 1 -1 2 — —\ —
Z: 13 4} B=|1 1 -1} Zv: o o 1 |BermconTs D*, rae D:(A-i-B)*C
2-10 2 -11 2 2 -1
2. Haiitu pemenus cucteM
METOZOM OOpaTHOI MaTpPHUIIHL: u meronom ['aycca:
2x—z+t=4
2X+y—-z=3 y-2tiu=1
3y-x+z=-4 X+u+v=-1
X—-3y+z=8 V+t—2y=2
y—-X-2t-v=2

2X+2y—-z-v=2

—

3. Jlansr touku A(-2, -2, 0), B(-1, 0, 1), C(1, 2, 3) u Bextop C ={-3, 1, 4}. Haiitu npoekumio Bektopa C Ha
HanpaBJieHUE BeKTopa BM, sBisitolierocst MeauaHou TpeyronbHuka ABC.

4. Haiitn KoopauHATH TOYKH M, Haxomsmielics Ha Ouccekrpuce yrma ZBAC u orcrosmedl or Toukm A Ha
paccTosHuu 5

5. Haiiti xoopauHATE TOYKK P, HaXOAAIIeHCs HAa OCH OX W SBILTIONICHCS BEPIINHON TeTpal’Ipa, 00beM KOTOPOTO
pasen 4 en.%, cuntas Touku A, B u C — BeplUIMHAMY €TI0 HMKHEH TPaHu.

6. Haiiti koopaunatsl Touku Q, cummeTpudnoii Touke C( -2, 1) OTHOCHTENHHO MPSAMOIA, TPOXOSIICH Yepes
toukd 4 (2, -1) u B(1, 3). Beruncnuts paccrosiaue Mexay Toukamu C u Q.

7. Touka A(2; 0) siBIseTCS BEPIIMHOMN MPaBIIIBHOTO TPEYTOJIBHUKA, a IPOTUBOJIEKAIIAS €1 CTOPOHA JISKUT Ha
npsaMoit X + Y — 1 = 0. CocTaBUTh ypaBHEHH JBYX JIPYTHX CTOPOH TPEYrOJIbHUKA

8. Hamucath ypaBHeHHe NPSAMOIl, IPOXOAAIIEH Yepe3 TOUKY NepeceueHus npsiMbix 2X —y —6=0 wu X+ 3y—11
=0, mepHeHINKYIAPHO MpaMoit 3X — 4y - 18 = 0, He BBIYUCIIIL KOOPIUHAT TOYKH [TEPECSUCHUS TPSIMBIX
(ucnonb3yst ypaBHEHHS Iy4Ka IPSIMbIX).

9. [IpuBectn ypaBHEHNE KPUBOH K KAHOHHMYECKOMY BHIIY, ONIPEEIUTH OCHOBHBIE TapaMeTphl (II0IyOCH,
9KCIIEHTPHUCHUTET, KOOPJMHATHI IEHTPA U (POKYCOB, yroJl HOBOPOTA OCEH, ypaBHEHUS JUPEKTPHUC U
acuMnToT(1y1st runep0oisl). [TIocTponuTh KPUBYIO B AEKAPTOBOM CHCTEME KOOPIMHAT.

—4x* 4+ 2xy —4y* +10x— 10y + 1 =0

10. 3ammcaTh ypaBHEHHE THUIIEPOOIIbI, (POKYChl KOTOPOH JiesKaT Ha OCH abcIce, CHMMETPHYHO OTHOCHUTEIHHO
HavaJjla KOOPJMHAT, €CIIM U3BECTHO:
€ro och 2a paBHa 16, a SKCIIEHTpUCHTET = 5/4.

11.2.2. TunoBble NpaKTHYECKHUE 3a/IaHUS K IK3aMeHY 3a 2-ii cemecTp:

1 4 0

1. Hanucats yparenue npoexuus mpsmoii L1 X=2 _ Y _ Z=3 ya nyockoets o i 4X — 5y +2=7

2x-y+2-3=0, X-2 _ y+2 _ z-3
6y+2z-1=0 1 4 1

3. Ilpusectu xBaapatHuHyio Gopmy : 2X2+3Xy — 6yz + 822 — y? = () K KAHOHMYECKOMY BUIy MeTO0M SKkob6u 1
Jlarpanxa. Beimucars ypaBHEHHUS JINHEHHOTO MTpeoOpa3oBaHusl.

4. aums Bexktopsl: f1=(1, 2, -1, 2); f.=(2, -1, 1, -3); f:=(2, -4, -1, 3); 2=(3, -1, 1, 3)01=(4, 4, -1, 1); g-=(-4, -1, 1,
3); gS:(l, 41 _ll 3); g4:(1! 51 _11 3)1
Joxkaszatk, uto cuctembl BekTopos (f) u (g) Moryt ObITh Oasucamu B JIuMHEHHOM npoctpaHcTBe R4 . Haiitu
marpuiry nepexona ot 6asuca (f) k Gasucy (g) u xoopaunater Bextopa V = ( 2, -3, 8, -9)T , 3amannbie B
CTaH/IapTHOM 0a3uce B KaXKJJOM M3 3TUX 0a3UCOB

2. Hamucats YpaBHCHUC IJIOCKOCTH, HpOXOZ{HIIIGﬁ qyepe3 NpAMbIC {
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5. OmnpenenuTs TUI U OCHOBHBIE HapaMeTphl IIOBEPXHOCTH BTOPOro IOPAIKA, 3aJaHHOM ypaBHEHHEM: X° — 4y? +
6X — 822 + 62 = 0. BEINOIHUTE €€ CXEMATHIHOE H300PaKEHHE.

5 -3

6. Omnpenenuts cOGCTBEHHBIE YHCA H COOCTBEHHBIE BEKTOPH MATPHIIBI
2 2
-1 1 4

PernamenT npoBeneHuUs TEKYIIEro KOHTPOJIS B (POpME KOMITBIOTEPHOTO TECTUPOBAHUS

Koim-Bo 3amanmii B 6aHKe BOIIPOCOB Kon-Bo 3amanmii, Bpewms Ha
MIPEIBSABISIEMBIX 00yJaroNIeMycs TECTUPOBAHUE, MUH.
250 10-15 30

[Tonnelid (HOHI OLIEHOYHBIX CPEIACTB ISl MPOBEJACHUS IPOMEKYTOUHOH aTTecTalld B
dbopMe KOMIBIOTEPHOTO TECTHPOBAHMS pa3MenieH B OaHKe BOMPOCOB JIAHHOTO Kypca
mucuunnuael B CJJO MOODLE.
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