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AHHOTaUA

JucnunnnHa «MaTeMatrka. AHaTUTHUYECKas TeOMETpUsl U JIMHEHHas anredpay» BXOAUT B
o0pa3oBaTeNnpHyI0 MPOTpaMMy BBICIIETO O0pa3oBaHUS — MPOrpaMMy CIEHHUATUTETa IO
HampaBIeHUIO TOATOTOBKHK/ creruanbHOCTH 38.05.02 «TaMoxkeHHOEe Jen0» HampaBICHHOCTH
«TamoxxeHHOE  perylMpoOBaHHE BHEUIHEAKOHOMHUYECKOW JesTeNbHOCTH». JucuurinHa
peanusyetcs kadeapoi «Nely.

JlucuunnuHa HareneHa Ha popMupoOBaHUE Y BBITYCKHHUKA CIIEAYIOMUX KOMIICTCHITU |

VYK-1 «CrmocobeH ocCymecTBIATh KPUTHUYECKHWNM aHadu3 MPOOJEMHBIX CHUTyaIlluid Ha
OCHOBE CHCTEMHOTO II0JIX0/1a, BEIpabaThIBaTh CTPATETUIO IEHCTBUI»

ConeprkaHue AUCHMILIMHBI OXBAaTHIBAET KPYT BOMPOCOB, CBSI3AHHBIX C aHATUTHYECKUM
OMUCAaHUEM T€OMETPUUECKUX OOBEKTOB; U3yUEHUEM CBOMCTB JIMHEHHBIX MPOCTPAHCTB.

[IpenogaBanue AWCHUIUIMHBI TPEAYyCMaTPUBAET Cleayromue (opMbl OpraHu3aluu
y4eOHOro mpolecca: JeKyuu, HpaKkmuyeckue 3ausAmus, CamocmosmenvHas paboma
obyuaroue2ocs.

[IporpamMoi AUCHUIUIMHBI TPEAYCMOTPEHBI CIEAYIONINE BHUABI KOHTPOJS: TEKYIIHI
KOHTPOJIb yCIIEBAEMOCTH, POMEXKYTOUHAS aTTECTAIM S B opMe IK3aMeHa.

OO0mast TpyT0€MKOCTh OCBOCHUS TUCHMIUIMHBI COCTaBIsACT 4 3a4€THBIX eAUHUIIBI, 144
qaca.

S3pIK 00yUYeHUS O JUCIUIUIMHE KPYCCKUN»



1. TlepedeHb mIaHUPYEMBIX PE3YIbTATOB O0YUEHHUS IO JUCLUILIUHE

1.1. Ienu npenoaaBaHus IACIUTIINHBI

JucuunnuHa «MaTtemaTruka. AHaATUTHYECKAsi TeOMETPUs U JIMHEHHas anredpay sBsieTcs
BaXHOM COCTaBHOM 4YaCThIO Kypca BBICHIEH MAaTEMAaTHUKH, KOTOPBIA JIEKUT B OCHOBE BCEH
CHUCTEMBI BBICIIETO 0Opa30BaHUs COBPEMEHHOIO CHENHalUCTa M HU3y4yaeT MPOCTPAHCTBEHHBIC
(OpMBI U KOJTMYECTBEHHBIE COOTHOIIEHUS OKPY>KAIOIIEr0 HAC JeHCTBUTEIBHOIO MUPA.

N3ydeHne TaHHON JUCIUIUIMHBI I03BOJISIET Pa3BUTh IPOCTPAHCTBEHHOE IP €/ICTABICHUE
CTYIEHTa; CTUMYJIHPYET €ro BOOOpaKEHUE; pa3BUBACT €r0 CYETHbIE CIIOCOOHOCTH; MO3BOJISET
JIEMOHCTPUPOBATh IEJIEYCTPEMIIEHHOCTh, OPTraHM30BaHHOCTH MpPH MPOBEACHUU OOJBIIETO
00beMa BBIYHUCICHHH; 00beIUHAET OOIBIIMHCTBO pAHHEE N3yUYEHHBIX TTOHATHH.

BaxHOCTh yKa3aHHBIX MOJOKEHHUH OO0YCJOBIEHA TEM, YTO MaTeMaTHKa SIBISETCS HE
TOJIBKO MOIIIHBIM CPEICTBOM PELICHMS NPUKJIAIHBIX 33/1a4 U YHUBEPCAJIBHBIM SI3bIKOM HAYKH, HO
TaK)X€ U 3JIEMEHTOM O0IIeH KyJIbTYpBL.

MareMaTnueckue METOIbl HCCIIEIOBaHMUS, MOJICIUPOBAaHUS, IPOEKTUPOBaHUS,
ONMPAIOIIYIOCS HA JIAHHYIO IMCLUIUIMHY, UTPAIOT BCe OOJIBIIYIO POJb B COBPEMEHHOM HayKe
U TEXHUKE. B 3HaUNTENbHON CTEIEHH 3TO BbI3BAHO BCE YOBICTPSIIOIIMMCS pa3BUTHEM HAYKHU U
TEXHUKH, TJIaBHBIM 00pa3oM BBIYUCIUTEIBHON TEXHUKH U MH(OPMAIIMOHHBIX CUCTEM, a
TaK)Ke KOMITBIOTEpU3ale IPaKTUUECKU BcexX obacTel 3HaHuH. BO3MOXKHOCTH yCHEIIHOTO
WCIIOJIb30BAHMSI MaTEeMATUKH JJIsl pEIIeHUs] KOHKPETHBIX 3a/1ay CYIIECTBEHHO PACIIUPSIOTCS,
4TO, B CBOIO OuYepelb, NPHUBOAUT K HOBBIM TpeOOBAHUAM, MPEABIBIAEMBIM K
MaTeMaTH4eCKOMY OOpa30BaHUIO COBPEMEHHBIX CIELMAIUCTOB B 00JIACTH MAaTEMAaTHUECKUX
METO/IOB.

B oOnactu BocHmUTaHUS JMYHOCTH LEJNbIO MOJATOTOBKM IO JAHHOM JUCHMILIMHE
sIBIIIETCS  (POPMUPOBAHME CIIOCOOHOCTH JIOTUYECKH BEPHO, apryMEHTHUPOBAHHO M SICHO
CTPOUTH YCTHYIO U IUCBMEHHYIO PEYb.

1.2. JlucuuruinHa BXOJUT B COCTaB 00s3aTEIbHON YaCcTH 00pa30BaTEIbHOM MPOTPAMMBI
BeIcIIero oOpazosanus (nanee — OIT BO).

1.3. TlepeyeHp mIaHUPYEMBIX Pe3yIbTATOB OOYUYCHHS IO TUCITUTUINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ynbratamu ocBoeHus OI1 BO.

B pesynbrare m3ydyeHus: AUCHUIUIMHBI 00yYaromuiicst AOJKEH o0naiaTh ClAeayoluMu
KOMIIETEHIIUSAMU WJIM UX YacTAMU. KoMIEeTeHIIMN U MHAMKATOPbI UX JOCTHUKEHUS IIPUBEJICHBI B
tabaune 1.

Tabmuua 1 — Ilepedyenb KOMIETEHIUN U MHIMKATOPOB UX JIOCTHUKCHHS

Kareropus Kon u
Kox u HauMeHoOBaHME MHIUKATOPA JOCTUKEHUS
(rpymnma) HaMEHOBAHUE
KOMIETEHIINU
KOMITIETEHILINHU KOMIETEHIINHU
VYK-1 Cnocoben
OCYILIECTBIISTh
kputnueckuii ananuz | YK-1.3.1 3HaTh MeTO/1bI KPUTUYECKOTO aHATIN3A U
MPOOJIEMHBIX CHCTEMHOTO0 I10IX0a
YHuBepcalbHbIE N
OMITETEHIIHI curyanuii Ha ocHoBe | YK-1.B.1 B1ageTp HaBbIKaMHU CUCTEMHOTO U
K
CHCTEMHOTO KPUTHUYECKOTO MBILUICHUS; METOAMKAMU OCTAaHOBKH
MOAX0Aa, [€JIH, OTIpeieNIEHUs CIOCOO0B €€ TOCTUXKEHUS
BBIPa0aTHIBATD
CTpaTeTuI0 ACHCTBUM

2. Mecto nucuuminHb B cTpykType OI1
JucnunnuHa He 6a3upyeTcs Ha 3HAHUSX, paHee MPUOOPETEHHBIX CTYACHTAMH MPHU
W3YYCHHUH B By3€ KaKUX-JTMOO TUCIIUTLINH.
3HaHUs, MOJIYUYEHHbIE TP U3YUYECHUU MaTepualla JAaHHON JUCHUMIUIMHBIL, UMEIOT Kak
CaMOCTOSITENIbHOE 3HAYECHHUE, TAK U UCHOJIB3YIOTCS IPU U3YUCHUU IPYTUX JUCIUILIVH:
- Maremaruka. Teopust BEpOATHOCTEN U MaTeMaTUYECKasl CTATUCTUKA




3. O0beM H TPYJIOEMKOCTh JUCITUTLTHHBI
JlanHbie 00 0OIIeM 00BbEME MUCIMIUIMHBI, TPYIOSMKOCTH OTACIbHBIX BUIOB Y4eOHOU
paboTHI 1O TUCITUILTAHE (M pacipe/Ie/ieHue dTOW TPYI0EMKOCTH [0 CEMECTPaM ) PeICTaBICHBI B
tabnuie 2.

Ta6muia 2 — O0beM U TPYA0EMKOCTb TUCITATITHHBI

TpynoemMKocThb 1o
Bun yueOHoM paboThI Bcero ceMecTpam
No2
1 2 3
Oowan mpyooemKocma oucuyunIuHl, 4/ 144 4/ 144
3E/ (gac)
U3 Hux uacoe npaKkmuyeckoii n0020MmoeKu
Ayoumopmubie 3anuamus, BCEro vac. 68 68
B TOM YHCJIE:
nexuuu (JI), (gac) 34 34
npaktuueckue/cemunapckue 3anarus (113),
34 34
(uac)
naboparopuble padotsl (JIP), (dac)
KypcoBoii mpoekT (padora) (KII, KP), (uac)
9K3aMeH, (4ac) 54 54
Camocmosmenvnas paboma, Bcero (4ac) 22 22
Buo npomesxcymounoit ammecmayuu’ 3ader,
mudd. 3auver, sx3ameH (3adver, Judd. 3auq, OK3. OK3.
JK3.**)

Ipumeuanue: ™ kaumuaaTckuii sk3aMen
4. ConmepxaHue TUCITUTUTAHBI
4.1. PacnpeneneHue TpyI0€MKOCTH AUCIUILIAHBI IO pa3jiesiaM U BUJaM 3aHATHMA.
Paznensl, TeMBI IUCIHUIUIMHEBI M UX TPYJIOEMKOCTh IPUBECHBI B TAOIHIIC 3.

Tabnuma 3 — Pa3aeinbl, TeMbl TUCIUILIMHBL, UX TPYJI0EMKOCTh

Paznenbl, TeMBI JUCHUIIIMHBIL Jlexuun I13 (C3) JIP KII CPC
(1ac) (1ac) (dac) (1ac) (gac)
Cemectp 2

Paznen 1. KommiekcHble uncia u 6 8 3
MaTPHIIBI
Paszgen 2. CucreMsl TMHEHHBIX 3] 9 3
ypaBHEHUH
Pasnen 3. JIunelHbIE IPOCTPAHCTBA 5 0 3
Paznen 4. BekTopsbl 6 8 3
Paspen 5. IIpsimas Ha IIIOCKOCTH 4 4 3
Paznen 6. [Ipsimast 1 10CKOCTH B 4 5 3
MPOCTPAHCTBE
Pasnen 7. Kpusble BTOporo nopsaka 3 0 4
Hroro B cemecTpe: 34 34 22

Uroro: 34 34 0 0 22




IIpakTdeckas IOArOTOBKA 3aK/IKYAaeTCAd B HEINOCPEACTBEHHOM  BBIIOJHEHUU
Oo0y4aromMMHUCsl  ONpEACNCHHBIX  TPYNOBBIX  (PyHKIMHA,  CBS3aHHBIX ¢ Oym;ymiei
npo¢ecCHOHANTbHOM 1EATEIBHOCTHIO.

4.2. CopepxaHue pa3/ieiioB U TEM JICKITMOHHBIX 3aHATHH.
Coneprkanue pa3ieNioB ¥ TeM JEKIIMOHHBIX 3aHITHI TPUBEACHO B Ta0nuIe 4.

Tab6numa 4 — CoaepkaHue pa3aesioB U TEM JICKIIHOHHOTO ITUKJIa

Howmep pazgena HaszBanwue u cofeprkanue pa3aeaoB U TEM JCKIIMOHHBIX 3aHATUH

1. [lonsiTHe KOMILIEKCHOTO uncia. JIedcTBUs Hal KOMIUJIEKCHBIMM YHCIIaMU B
anrebpandeckoit (Gopme. JleiicTBus HaJ KOMIUICKCHBIMH YHCIAMH B
TpuroHomeTpudeckoit popme. @opmyna Myapa. M3BiedueHne KOpHS U3
KOMIIJIEKCHOTO yncia. (2 Jaca)

Ilonstne Marpunsl. JInHelHbIE omepanuu Hajx Marpunamu. JInHenHas
3aBUCHUMOCTh M HE3aBHUCHUMOCTb MaTpull. TpaHCIOHMpOBaHUE MAaTpHII.
YMHOKEHHE MaTpuIl. MHOTOWICHBI OT KBaJIpaTHBIX MaTPHII (4 Jaca)

2. Onpenenurtenu u ux coiictBa. O0paTHas maTpuia. Penienue npocreidmux
MAaTpUYHBIX ypaBHEHHUW. MaTpUuUHBIlI METOJ PEIICHUS JHUHEHHBIX
ypaBHeHHH. (2 yaca)

Meton Kpamepa. Meton I'aycca. (2 gaca)

CoOcTBeHHBIE 4YHCIa W COOCTBEHHBIC BEKTOPHI KBaJIpaTHBIX MAaTPHII.
DYHKIIUM OT KBaIPATHBIX MaTpHII (2 yaca)

3. Jluneiinpie mpocTpaHcTBa. OmnpeneneHne W OpuMepbl. basuc wu
KoopauHaTel. JIuHelHble mnpeoOpa3oBaHus. MaTpuna JUHEHHOTO
npeoOpa3oBaHus. (5 4acoB)

4, I'eomeTpuueckue BekTopsl. OCHOBHBIE onpeaeneHus. JInHelHbIe onepanuu
HaJl BEKTOopaMu. JInHelHas He3aBUCUMOCTb BeKTOpOoB. basuc. Koopaunarsl.
CucTeMbl KOOpAMHAT Ha IJIOCKOCTH M B IPOCTPaHCTBE (4 yaca)

CkansipHOe Mpou3BeIeHHEe BEKTOPOB. BEeKTOpHOE MPOU3BEACHHE BEKTOPOB.
CMenaHHOe TPOU3BEACHHUE BEKTOPOB. (2 Jaca)

5. VYpaBHEeHUs TIPSAMONM Ha MJIOCKOCTH. 3aJayd HAa COCTAaBJICHUE YpaBHEHUH
npsiMoi. (2 gaca)

Yron Mexay npsMbIMH Ha IUIOCKOCTH. PacCcTossHME OT TOYKH 10 TPSAMOM Ha
m1ockocTu. PacctosHue Mexay napajuiesbHbIMU IpsIMBbIMU. (2 yaca)

6. YpaBHEHUS IIOCKOCTH. 3aJaHNE MPSIMOI B POCTPaHCTBE. (2 Jaca)

YT0a Mexay IMIOCKOCTSIMU. YTOJI MEXIY MPSMBIMH B TPOCTPAHCTBE. YTOJ
MEXIy TpSIMOH M IUIOCKOCTHIO. PaccTosHME OT TOYKM 1O TIJIIOCKOCTH.
PaccrosHre Mexay mapauieIbHBIME TJIOCKOCTSIMHE. PacCTOSIHHE OT TOUKH
JI0 TIPSIMOM B TPOCTpaAHCTBE. (2 yaca)

7. Onmunc. 'unepbona. [lapabona. IlonsipHoe ypaBHEHHE KPUBOW BTOPOTO
nopsiaka. KaHoHnueckne ypaBHEHHUS KPUBOM BTOPOTo mopsiika (3 gaca)

4.3. TlpakTrueckue (CeMUHAPCKUE) 3aHATHUS
TeMbl MpakTHYECKHUX 3aHATHI U UX TPYAOEMKOCTh IIPUBEACHBI B Ta0IHI1IE 5.

Tabauna 5 — [pakTHueckue 3aHsITHS U UX TPYJIOEMKOCTh

W3 Hux No
@OopMBIIPaKTH o
No 8 Tpynoem- |mpakTuueckoil | pasnena
TeMbl IPaKTUUYECKUX 3aHATHI YEeCKHUX
n/n Ny KOCTb, (4ac)| MOATOTOBKH, | IHCIIUII-
3aHATUHI
(uac) JIMHBI




Cemectp 2
1. | HeilicTBus Hal KOMIUICKCHBIMU Pemenue
YHCJIaMH B aJireOpanveckoit 3a1a4 5 1
dbopme. Tpuronomerpruueckas
dhopMa KOMILIEKCHOTO YHCIIA.
2. | JlecTBUs HaJ KOMILJIEKCHBIMH Pemenue
YHCJIaMH B 3a1a4 2 1
TPUTOHOMETPUUYECKOH hopMme
3. JIunelinble onepauuu HaQ Pemenue
MAaTpULIAMHU. 3a1a4 4 1
Tpa"ncnoHupoBaHUE MATPHULL.
YMHOKEHHE MaTpUIL
4, Brruucienue onpenenurenei. Pemenue
OoOpatHas maTpuia. Pemrenue 3amaq 3 2
MAaTPUYHbIX YPABHEHUH.
5. MatpuuHBbIil METO pELICHUS Pemenne
CUCTEM JIMHEUHBIX YPABHEHUN. 3a1a4 3 2
Metoa Kpamepa
6. Merton "aycca Pemenue 3 9
3a/1a4
7. PasnoxeHnue BEKTOPOB 110 Pewmenne
6azucy. Beranucienne 3aja4
KOOPJIMHAT TOYEK B 00IIeH 2 4
JIEKapTOBOM CHUCTEME
KOOpAMHAT.
8. CkansipHO€ MPOU3BEICHUE Pemenue 2 4
BEKTOPOB 3a1a4
9. BekropHoe u cMelaHHoe Pewenne 4 4
MTPOM3BEICHUS BEKTOPOB 3a/a4y
10. YpaBHEHUS PSIMOW HA Pemenue 2 5
MIJIOCKOCTH. 3aj1a4
11. 3ajaun Ha TPSAMYIO Ha Pemenue 5 5
MIJIOCKOCTHU 3a/1a4y
12. ITpsimMast ¥ MIOCKOCTH B Pemenne 5 6
MIPOCTPAHCTBE 3a1a4
Bceero: 34
4.4. JlabopaTOpHbIE 3aHATHS
Tembl 1aGopaTOPHBIX 3aHATUN U UX TPYIOEMKOCTb IPUBECHBI B TAOIHIIE 6.
Tabnuia 6 — JlabopaTopHbIC 3aHATHS U MX TPYJ0EMKOCTh
N3 Hux Ne
Ne HaumenoBanue nabopatopHbsix paboT Tpya0CMKOCTS, | MPAKTHUECKOI | pasiea
n/a (dac) IMOJTrOTOBKH, | JUCIUI
(1ac) JIMHBI
Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO

Bcero

4.5. KypcoBoe mpoekTupoBaHUE/ BBIMOJIHEHUE KYPCOBOM pabOTHI
VY4eOHBIM MJIAHOM HE NPEAYCMOTPEHO




4.6. CamocrosTenbHas paboTa 00ydaroUMXCs
Bunpl camocTosTensHOM pabOThI U €€ TPYI0EMKOCTh IPUBEACHBI B TAOIUIIE /.

Tabauia 7 — Buasl caMOCTOSITENIbHOM paOOThI M €€ TPYA0EMKOCTh

. Bcero, | Cemectp 2,
Bun camoctosTennbHOM paboTh

qac qac
1 2 3

N3ydeHne TeopeTHIecKoro MaTepraia 5 5

qucturuinHbl (TO)

Kypcosoe npoekruponanne (KII, KP)

Pacuerno-rpaduueckue 3aganus (PI'3)

Bremonnenue pedepara (P)

IToaroroBka K TEKyIeMy KOHTPOJIIO 5 5

ycueBaemoctH (TKVY)

Jomamnee 3aganue (/13) 5 5

Koutposbnbie padboTsl 3a0unnKkoB (KP3)

IloaroroBka Kk MpoMeKyTOYHOU
arrectanuu (ITA)

Bcero: 22 22

5. IlepeueHpb yueOHO-METOAMICCKOTO 00SCIICUCHUS
JUISL CAMOCTOSATENBbHOM paboThl 00yYaroIUXCcs O AUCHHUIIIMHE (MOJTYJIIO)
Y4eOHO-MeTOIMYECKHE MaTepuaibl A CaMOCTOATEIbHOM paboThl 00yYaromMXCsl yKa3aHbl B
m.a. 7-11.

6. [lepeueHb MEYaTHBIX U JIEKTPOHHBIX YUCOHBIX U3TaHUM
[lepeveHb MeYaTHBIX U JIEKTPOHHBIX YUeOHBIX U3/IaHUH MPUBEICH B TaduuIe 8.
Tabauia 8— [lepeueHb NEYATHBIX U JIEKTPOHHBIX YUCOHBIX U3TaHUMA

KomuectBo
3K3EMIUIPOB B
UIIZ\',LII_H(bp / bubnmuorpadudeckas cchuika oubnoTexe
azpec
(KpoMe 271EeKTPOHHBIX
SK3EMIUISIPOB)
YK 514 BBK bexnemumreBa JI.A., [Terpouu A.1O., Uybapos 1. A. 200
22.151 642 COOpHHUK 33124 110 aHATTMTUUECKONW T€OMETPUH U
nuHeHHOM anredpe: Yueb. mocobue / [lox pexn. J1.B.
Bexnemumiena. — 2-e u3z., nepepad. — M.: DUIMATIIUT,
2006. — 496 c.
VK Kazakop A.Sl, Makapoa M.B. Maremartuka. 50
517.521(075.8) Ananutuueckas reomerpus: yue6. [Tocooue / CIIO.:
I'VAIL 2019. - 51 c.
http://e.lanbook.co | Beknemumier, I.B. Kypc aHaIuTHIECKON TEOMETPHH U OBC Jlanp
m/book/58162 JMHEWHOM anreOphl. [DJIEKTPOHHBIN pecypc] —
OnektpoH. nan. — CII6. : Jlans, 2015. — 448 c.



http://e.lanbook.com/book/58162
http://e.lanbook.com/book/58162

http://e.lanbook.co | Beknemumera, JI.A. COOpHHUK 3a/1a4 110 aHATUTHYECKON OBC Jlaub
m/book/72575 reOMETPUHU H JIMHEWHO# anrebpe. [DIeKTPOHHBIN pecypc]

/ JLLA. beknemuieBa, J1.B. beknemumies, A.1O.

[etpoBuy, U.A. YUybapoB. — DnextpoH. gan. — CIIO. :

JTans, 2016. — 496 c.
http://e.lanbook.co | HoBukog, A. U. Hauana nuHeitHO# anreOpsl 1 OBC Jlanb
m/book/71997 aHAJIMTHYECKas TeOMETpHs : yueOHoe mocodue / A. U.

Hosukos. — Mocksa : DUZMATIIUT, 2015. — 376 c.
https://e.lanbook.c | MaremaTuka. 3agaunt MOBBINICHHOMW TPYAHOCTH JUISI OBbC Jlaub
om/book/115483 CTYJEHTOB BY30B : yuebHoe mocobue / 1. B. MBanos, O.

K. UBanoBa, O. A. OxyneBa, H. A. TolueHHUKOBA ; O]

penakiueit Y. B. iBanoBa. — Cankr-IletepOypr : Jlaus,

2019. — 156 ¢

Usnesa, A. M. Jluneitnas anrebpa. AHaIuTHIECKAS SBC Jlags
https://e.lanbook.c | reomeTpus : yuebHoe mocodue / A. M. UBnesa, I1. 1.
om/book/152265 Ipunyukas, W. [I. YepHsix. — 5-¢ usa-e, ucnp. u a0m. —

Hosocubupck : HI'TY, 2019. — 183 c..
https://e.lanbook.c | beknemumies, JI. B. Kypc aHanuTH4eCKON reOMETPHH U SBC Jlanb
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7. TlepeyeHb IEKTPOHHBIX 00pPa30BaTEIBHBIX PECYPCOB
UH(}OPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTH « HTepHeT»

SJICKTPOHHBIX O6pa3OBaTeJ'II)HI)IX

pecypcos

npuBe/ieH B Tadimie 9.

Tabmmma 9 —

TeHeKOMMYHHKaHHOHHOﬁ CCTH «I/IHTepHeT»

WH(POPMAITMOHHO-
TEJICKOMMYHUKAIIMOHHONW ceTu «MHTepHeT», HEOOXOOUMBIX JJIsi OCBOCHHUS JUCIIMILIAHBI

IlepeueHb HIEKTPOHHBIX 00pa30BaTENIbHBIX PECYpCOB HHPOPMALMOHHO-

URL anpec

HanmMmenoBanue



http://e.lanbook.com/book/72575
http://e.lanbook.com/book/72575
http://e.lanbook.com/book/71997
http://e.lanbook.com/book/71997

http://www.math-net.ru OO0mIepoCcCHiiCKUit MaTeMaTHIECKHH TOpTa
http://e.lanbook.com/view | DBC «Jlaub»

8. IlepeveHp MH(MOPMAITMOHHBIX TEXHOJIOTHIA
8.1. [lepeueHbp TpPOrpaMMHOIO OOECIEYeHHs], HCIOIb3YEMOIo IMpPU OCYIIECTBICHUU
00pa30BaTeNbHOTO Mpoliecca Mo AUCIUIUIMHE.
[lepeueHb UCTIOIB3YEMOTO TPOTrPAMMHOTO OOecTieueHHsI IpecTaBieH B Tabmuie 10.

Tabmuma 10— ITepedeHp mporpaMMHOTO 00eCIeYSHHUSI
Ne /i HanmenoBanue
MicrosoftWindows
MicrosoftOffice
MathType
Wolfram Mathematica

el Ed 1N e

8.2. IlepeueHb UH()OPMAITMOHHO-CITPABOYHBIX CHCTEM,HCITONTh3yEeMbIX npu
OCYIIECTBIEHUU 00pa30BaTEIHHOIO MPOoLiecca MO AUCIUILINHE

[lepedenb WCHONB3YEeMBIX HH(GOPMAIIMOHHO-CIIPABOYHBIX CHCTEM IPEACTABICH B
Tabmume 11.

Tabmuma 11-Tlepeuenp nHOOPMAITMOHHO-CIIPABOYHBIX CHCTEM

Ne i/ HaumeHnoBanue

9BC Jlaub

9. MarepuanbHO-TeXHIUYECKas 0aza
CoctaB MaTepualbHO-TEXHUYECKOW 0a3bl, HEOOXOAMMON JUIsl  OCYIICCTBICHUS
00pa3oBaTeNbHOrO Mpolecca Mo JUCHHUILIMHE, IpecTaBIeH B Tabauel 2.

Ta6numa 12 — CoctaB MaTepHaIbHO-TEXHUYCCKON 0a3hl

No HanmenoBanue cocTaBHOM YacTu Homep aynutopun
n/m MaTepuaTbHO-TEXHUIECKOM 0a3bl (TIpu1 HEOOXOMMOCTH )

JlekuroHHast ay AUTOPUS

Aynuropus Ui MPaKTUYECKUX 3aHATUN

10. OueHoYHBIE CPECTBA IS MPOBEIACHUS TPOMEKYTOUHOHN aTTECTAIIHH
10.1. CoctaB OIIEHOYHBIX CPEACTBIJISL MPOBEICHUS MPOMEKYTOUYHOM aTTecTaluu
oOyJaromuxcs 1o AUCIHUILINHE TPUBEICH B Tadmute 13.
Tab6muma 13 — CocTaB OLIEHOYHBIX CPEJICTB JUISI IPOBEACHHUS MPOMEXYTOUYHON aTTECTAIIUU

Buj npomexxyTodHOM aTTecTaluu IlepedyeHb OIEHOYHBIX CPEJICTB

DK3aMeH Cnucok BOIIPOCOB K 9K3aMEHY;
TecTsl

10.2. B kayecTBe KpUTEpUEB OLEHKH YPOBHS CQOOPMHPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJaromMMHCs IpUMeHseTcsl S-0aipHas LIKajla OLEHKU c(OpMHUPOBAHHOCTU
KOMIIETEHIIMM, KOTopas npuBejeHa B Tadbauue 14. B TeueHne cemecTpa MOKET UCIOJIb30BATHCS
100-6annpHas  mKaga — MOAYJIBHO-PEHTHMHIOBOM  CHCTEMbl  YHUBEpCUTETa,  IpaBHJIa

WCIIOJIb30BaHMSI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOLIMM JIOKAIBHBIM HOPMAaTHBHBIM aKTOM
I'VAIL



http://www.math-net.ru/
http://e.lanbook.com/

Tabauna 14 —Kpurepuu o1ieHKH YpOBHSL cPOPMUPOBAHHOCTH KOMIIETCHIIUH

OreHKa KOMIIETEHIINN

5-0aiubHas mKana

XapakTepucTHKa chOpMHUPOBAHHBIX KOMIIETEHIINIH

— oOyyaroniicss riyO0OKO M BCECTOPOHHE YCBOMJ HPOrpaMMHBIN
MaTepua;

— YBEPEHHO, JJOTUYHO, TOCIIE0BATEIBHO U TPAMOTHO €T0 U3JIaraeT;

— ONMPAsCh Ha 3HAHUS OCHOBHOM U JONOJHUTEIBHOW JMTEPATYPBI,

«OTJIMYHOY ¥
GATICHOY TECHO MPUBS3BIBAECT YCBOSHHBIC HAYUHBIC MTOJIOKECHHUS C MPAKTHYECKON
JIeSATEeTLHOCTHIO HAITPABJICHNUS,
— yMeIo 00OCHOBBIBAET M ApTYMEHTHUPYET BHIIBUTAEMbBIE UM HJICH;
— JleJIaeT BBIBOABLI M 0000IIECHNS;
— CBOOOJHO BIIAICET CUCTEMOMU CIICIIHAITM3HPOBAHHBIX IIOHSATHH.
— oOyyJaroniics TBEpA0 YCBOMII MPOTPAMMHBIA MaTeprall, F(PaMOTHO U
0 CYIIECTBY W3JIaraeT ero, OINUPasCh HAa 3HAHUSA OCHOBHOU
JTUTEPATYPHI;
€XODOLLIOY — HE JIOMYCKaeT CYIIECTBEHHBIX HETOUHOCTEH;
P — YBSI3BIBAET YCBOCHHBIC 3HAHHS C MPAKTHYECKOW JCSITEIHLHOCTHIO
«3aUTEHO )
HaIlpaBJICHHUS,
— apPTYMEHTHPYET HAYyYHBIE TIOJIOKEHUS,
— JleJIaeT BRIBOABLI M 0000IIECHNS;
— BJIAJICET CUCTEMOM CITeIIHaIM3UPOBAHHBIX TOHSTHIA.
— o0y4Jaronmiics yCBOMJ TOJBKO OCHOBHOM NMPOTPAaMMHBIA MaTepHal,
M0 CYIIECTBY HM3JaraeT €ro, OMMpasch HA 3HAHUS TOJILKO OCHOBHOM
JTUTEPATYPHI;
— JIONyCKaeT HECYIIIECTBEHHBIC OMMOKN U HETOYHOCTH;
«yIOBIIETBOPUTEITHHOY .
GATTEHOY — UCTBITHIBACT 3aTPYAHCHHUS B MPAKTUYECKOM MPUMCHCHUU 3HAHUN
HaIlpaBJICHHUS,
— cJ1abo apryMEeHTUPYET HayUHbIE MTOJI0KECHUS;
— 3aTpyaHACTCS B (OPMYIMPOBAHUH BEIBOJOB U 00OOIICHUH;
— JaCTUYHO BJIQJICET CHCTEMOH CIIeIIMATM3UPOBAHHBIX TOHSITHH.
— o0yJaromwiicss He YCBOWJI 3HAYUTCIBHOH YacTH MPOTrPAaMMHOTO
MaTepHana;
— IONYCKAeT  CYyIIECTBEHHbIE OMMOKK ¥  HETOYHOCTH TpH
«HEYJIOBIIETBOPUTEITHHOY )
paccMOTpEeHHUH MPOOJIeM B KOHKPETHOM HAIIPaBJICHUH;
«HE 3a4TEHO»

— UCIBITHIBACT TPYAHOCTH B IPAKTUYECKOM IIPUMEHECHU Y 3HAHUH;
— HE MOXKET apryMEHTHPOBATh HAYYHBIC ITOJIOKCHUS;
— He (GOPMYIHPYET BBIBOJOB U 000OIICHHIA.

10.3. TumoBble KOHTPOJILHBIC 3a/IAHUS HIIA HHBIE MAaTEPHUAIBL.
Bormpocsr (3amaun) m1s sk3aMeHa IpeACcTaBIeHbI B Tadmie 15.

Tabnuia 15— Bomnpocs! (3agaun) amst 3k3aMeHa

Ne i/ [lepedens BompocoB (3a1a4) 715 IK3aMeHa Kox
HWHJIUKATOpa
VK-1.B.1
3ananue 1.
1) BbIYHCIUTH MPOU3BEACHHE KOMIUIEKCHBIX YHUCEIT B
anrebpandeckoit hopme 3anucu
(5+2i) =(6 +5i)
1.

2) Bepno nu yrBepikacHuE: «JleficTBUTEIbHAS YaCTh
MIPOU3BEICHHS KOMIIJICKCHBIX YHCeN B anre0pandeckoi popme
3aMyucH paBHa MPON3BEICHUIO 1eHCTBUTEIBHBIX YacTeH
comMHOXxuTeNeH». OTBET apryMeHTUPYITE.




3amanue 2.
1) BBIUHCIUTH MPOU3BEACHHE KOMILIEKCHBIX YUCEIT B
anreOpamdeckoi hopMe 3anrucu
(7 —4i) = (1 4+ 3i)

2) Bepno nu yTBepxkaeHue: «/leiicTBUTENbHAS YACTh
MIPOM3BEICHUS KOMIUJIEKCHBIX YHCEN B aJireOpandeckoit popme
3aMMCH BBIYUCIISIETCS KaK pa3HOCTh IPOU3BEICHHUS
JIEACTBUTENIBbHBIX YaCTEN U TPOU3BEJCHHUS MHUMBIX YacTeH
coMHOXkUTeNeH». OTBET apryMeHTUPYITE.

3aganue 3.
1) BbIYHCIUTH MPOU3BEACHHE KOMIUICKCHBIX YUCEIT B

anreOpanveckor popMe 3armmucu
(7 +4i) = (4 —310)

2) Bepno nu yrBepxkaeHue: «/leiicTBuTENbHAS YaCTh
MIPOU3BEACHHS KOMIIJIEKCHBIX UM CceN B anredpandeckoit popme
3aIlMCH BBIYUCIIACTCS KaK CyMMa MPOU3BEICHUS
JICACTBUTENIBHBIX YACTEN U TPOU3BEACHHUS MHUMBIX YacTEN
COMHOXHTeIei». OTBET apryMEHTHPYHITE.

3aganue 4.
1) BbIYHCIUTH MPOU3BEACHHE KOMIUICKCHBIX YHUCEIT B

anreOpandeckor popMe 3amucu
(9 —4i) = (8 — 5i)

2) Bepno nu yrBepikacHue: «JleficTBUTEIbHAS YaCTh
MIPOU3BEACHHS KOMILJICKCHBIX UMCeN B anredpandeckoit popme
3alIMCH BBIYUCIISAETCA KaK IPOU3BEICHNSI MHUMBIX 4aCTEN
COMHOXUTENEH». OTBET apryMeHTUPYUTE.

3amanue 5.
1) BBIYHCIUTH MPOU3BEICHHE KOMIUICKCHBIX YUCEIT B

anrebpandeckoil hopme 3anucu
(9 + 6i) = (2 — 7i)

2) Bepno nu ytBepxaeHue: «IIpou3BeeHre KOMIUIEKCHBIX YUCEI
B anreOpandeckoi (opme 3aUCH MOXET OBITh BBIYMCIEHO I10
IIPaBWJIy BBIUUCJICHUS IPOU3BEIACHUS MHOTOWICHOB» OTBET
apryMEHTHUpPYHUTE.

3agaHue.
1) BpMUCINTH IPOU3BEACHNE KOMILUIEKCHBIX YHCET.

Z= 5(cosg+i3iﬂg) u Z;= ?(cosg+i si’ng)

YK-1.B.1




2) BepHo num yrtBepkaeHue: «Jlyis BBIYMCICHHS MPOM3BEACHUS
KOMILUIEKCHBIX ~ 4YHMCeNl  HeoOXoauMo  3amMcatb HX B
anredpanyeckoM Buje». OTBET apryMeHTUPYHTE.

3amanue. VK-1.B.1

1) BerucIuThH 4acTHOE KOMIUIEKCHBIX qucen B
TPUTOHOMETPUYECKOH (hopMe 3aIUCH.

T . . T

7. 10(cos—-+isin-)

o1 3 3
_ T . . T

Zy 5(COSE + 1 zin E)

2) Bepno 1mu yrBepxkaeHue: «IIpu BBIUHUCICHHH YaCTHOTO
KOMIUIEKCHBIX YHCE MOJIYJb M apTyMEHT pPe3yibTaTa sSBJISIOTCS
pe3ylbTaTaMu AETICHUS MOIYJIS AETUMOT0 Ha MOJYJIb IETUTEINS
W apryMeHTa [eJIMMOro Ha apryMmMeHT aenuTesns». OTBer
obocHyiiTe.

Kax Ha3zpBaeTcs popma 3ammcy KOMIIEKCHOTO YK CIIa, UMEIOIas YK-1.3.1

BUI 7z=|z|-(cos@+ising), Kak Ha3bIBAIOTCS B ATOM 3amucH |z| u @7

Pe3ynprar kakoii onepanuu HaJ KOMIJIEKCHBIMUA YACIIAMU MOKET YK-1.3.1

OBITh 3aITMCaH B BHJIE

|Z1] - 22| (COS(@1+02) + isin(@1+¢2)) ?

Pe3ynpTat kakoii onepauuu HaJ KOMIJIEKCHBIMA YACIIAMU MOKET YK-1.3.1

OBITH 3amucaH B BUJE |Z1|:|Z2|- (COS(@1-¢2) + iSin(Q1-¢2)) ?

3ananue 1. VK-1.B.1

1) KomiaekcHoe urciio Z 3alucano B alreOpanvecKoii U B
TPUTOHOMETPUUYECKOH popMax:

z ﬁ+'1 1( " isi n)

= — L —-= cos — I SIn—
2 2 6 6

Haitnure 12-10 crenens yucia Z

2) Kaxkyro (hopMy 3amucu 4uciia Bel HCIoib30Baan? O0ocHyiTe
CBOI1 BBIOOD

3aganue 2.

1) KomruiekcHoe 4rciio Z 3annucato B anreOpanveckoii 1 B
TPUTOHOMETPHUUECKOM hopMax:

L4

Z=5+i5/3= 10(cos 3 + i sinz)

Haiinute 3-10 cTenens yucna Z

2) Kakyto hopmy 3amucu yrciia Bbl UCTIOIb30Bau? O00CHYHTE
CBOI BBIOOD

3amaunue 1. VK-1.3.1
1) Haittu matpuny € = 44 + 3B, rne VK-1.B.1




2 -2

1 0 2
A:( )B=(—1 3)
1 3 -3 . s
2) BeibepuTe u3 crircka uQpOBbIE CPEICTBA, KOTOPHIE MOTYT

OBITH TPUMEHEHBI JIJIS1 PEIICHHS TaHHOM 3a/1auH.
a) Microsoft Access
b) Wolfram Mathematica
¢) Microsoft PowerPoint

3aganue 2.
1. Haiitu matpuny C = 44 — 5B%, rze

2 =2
1 4 2
a=( )B=(—1 4)
-1 3 —4 3 _3
2. BpiOepuTe u3 crincka mupoBbie CPENICTBA, KOTOPHIE MOTYT

OBbITH TPUMEHEHBI TSI PeLCHHs] JaHHOU 3a/1a4H.
a) Microsoft Access
b) Wolfram Mathematica

c) Microsoft PowerPoint

3aganue 3.
1. Haiitu matpuny C = 24 + 3B, rne

a-(4 4 Be-(2 )

—4 -3
2. Bri6epute u3 cimcka mudpoBbie CPeACTBA, KOTOPHIE MOTYT
OBITh IPUMCHCHBI JIJIS1 PEIIICHHS JTAHHOM 3a/1a4H.
a) Microsoft Access
b) Wolfram Mathematica
C) Microsoft PowerPoint
3aganue 4.

1. Haittu matpuny € = 34 — 5B%, e

a-(4 8 Be-(a 5

3 -3
2. BribepuTte u3 cnucka nudpoBbie cpecTBa, KOTOPHIE MOTYT
OBITH MPUMEHEHBI JJIS1 PEIICHUS JaHHOM 3a1a4H.
a) Microsoft Access

b) Wolfram Mathematica
C) Microsoft PowerPoint

3aganue 5.
1. Haittu matpuny € = 44 + 3Bt rie




a=(h 3 o= )

3 -3

2. Bribepute u3 criucka nudpoBbie CpeacTBa, KOTOPBIE MOTYT
OBITH INPUMCHCHBI U1 PCHICHHA HaHHOﬁ 3aga4dyu.

a) Microsoft Access

b) Wolfram Mathematica

C) Microsoft PowerPoint

1. 3anummre pe3ynapTaT AEHCTBUI HaJ MaTPULIAMU.

A+0=...
2. 3anuimmTe pe3ynbTar AeUCTBUM HAJ MaTpULIAMU

A+ (-A)=
3. IIpomomxure hopmyy

7(A+B)=
4. Tlpopomxute hopmyiry

5A-5B=
5. Tlpomomxure popmyiy

2 X(4A)=

VYK-1.3.1

10.

3aganue 1.
1) Haiitu nmpousBenenue marpui A * B, rie

2 5
0 -2 —4
a=( Bz(o-q)
2 —4 5 ) —
2) BsiOepute u3 crmcka U poOBLIE CPEACTBA, KOTOPHIE MOT'YT
OBITH MPUMEHEHBI JJIs PEIICHUs JaHHOH 3a1aun. OO0oCHYyMTEe
BBIOOD 1T (PPOBOTO CpeICcTBA

a) Microsoft Access
b) Microsoft PowerPoint

c) Wolfram Mathematica

3ananue 2.
1) Haiitu npoussenenue matpun A * B rie
4 3
0 -2 -3
A= ) o= —2)
1 3 0 3 0

2) BriOepuTe u3 criucka Hu(poBbie CPeICTBA, KOTOPHIE MOTYT
OBbITh TPUMEHEHBI JUTSI PELICHHs] JAHHOH 3a/1auu.

a) Microsoft Access
b) Microsoft PowerPoint
C) Wolfram Mathematica

YK-1.B.1




3agaHue 3.
1) Haiitu npousBenenue marpui A * B, rie

4 3
0 -2 -3
A= ) o= _3)
2 3 5 2 0
2) BelibepuTe U3 crucKa UQPPOBBIE CPEACTBA, KOTOPBIE MOTYT

OBITH TPUMEHEHBI JIJIs1 PEIICHHS TaHHOM 3a/1auH.

a) Microsoft Access
b) Microsoft PowerPoint
C) Wolfram Mathematica

3aganue 4.
1) Haiitu npousBeeHue ManI/IIé A=B, rne
4
0 -2 -3
A= B=11 -3
52 e-(1 3
2) Beibepute U3 cnucka nudppoBbie CpeacTBa, KOTOPbIE MOTYT OBITh
IIPUMEHEHBI 1711 pEICHUs] TaHHOM 3a1a4H.
a) Microsoft Access

b) Microsoft PowerPoint
C) Wolfram Mathematica

3aganue 5.
Haiitu npousBenenue matpun A = B, rae
2 3

4 -1 —4
a=( B = (1 —2)

1 -4 0 ) > 0
2. Beibepute U3 cniucka nudpoBbie cpeicTBa, KOTOPbIE MOTYT OBITH
IIPUMEHEHBI JUIS PELICHMS TaHHOM 3a/1a4u.
a) Microsoft Access

b) Microsoft PowerPoint
C) Wolfram Mathematica

11.

3aganue 1.

1) HaI;ITI/I OTIpeJIeNIUTENb 2-T0 MOPSAKA MaTPUIIBI
2
-3 7

2) OO6ocHYyITE KaK BEIYUCIUTE OMPEAEIUTEh BTOPOTO MOPSIIKA.

3anganue 2.
1) HaiiTu onpeneauTelns 2-ro IOpsaKa MaTPHUIbI

i
4 -5

2) OO6ocHYyHTe KaK BBIYHUCIIUTE OMPEACTUTENb BTOPOTO MOPSI/IKA.

YK-1.B.1




3aganue 3.
1) Haiitu onpeneauTelns 2-ro IopsaKa MaTPHIbI

5 ol
5 8
2) OO0ocHYyHTE KaK BBIUMCIIUTD OMPEACIUTEh BTOPOTO MOPSIIKA.

3amanue 4.
1) Haiitu onpeaeauTeNb 2-T0 MOPSIKa MaTPHUILbI

[ Ge o
—14 -8
2) OO6ocHy#Te KaK BBIYUCIIUTD OMPEACIUTEIb BTOPOTO MOPSIIKA.

3aganue S.
1) Haiitu onpeaenuTeb 2-T0 MOPSIKa MaTPHUILBI

‘52
10 3

2) OO0ocHyHTE KaK BBIUMCIIUTD ONPEACIUTEIh BTOPOTO MOPSIIKA.

VK-1.B.1
1 2 -1
3aganue: nqanaMarpuna | 3 1 2
4 -2 5
Haiinure anre6pandeckre JOMOTHCHUS:
1- A 1 1
12. 2. Ay
4- A23
13 Uemy paBeH onpeeIuTeNb TPEYroJbHONH MaTPUIIBI? VK-1.3.1
O6o3naunum Ay, A;, ..., Ay — CTPOKM MATPUIBL U Qy; Qg; ... Oy - VK-1.3.1
JCHCTBUTCIIBHBIC YHCIIA.
Ecnm cymecTByeT Takoit Habop uncell, Cpead KOTOPBIX €CTh XOTS-
OBI OJJHO YKCJIO OTJIMYHOE OT HYJISI, ¥ IIPH 3TOM JIUHCHHAs
1 KOMOWHAITHSI CTPOK MAaTPHIIBI C STUMH YMCJIAMHU paBHA HYJIEBOM

CTpOKE:
a;d; +ad; + o+ adn =0,
rae 0 = (0,0, ...,0).
Kak B 3TOM ciiyyae Ha3bIBaIOTCS CTPOKU MATPHIIBI?




ITycts MaTpuubl A U A yI0BIETBOPSIOT YCIOBUIO YK-1.3.1
15. A'A1=AYA=E, rne E — eauHuuHas MaTpHLa n -ro HOPSIKA.
Kax Ha3pIBaroTCs TaKME MaTPHUIIBI?
3ananue 1. Halitu matpuity X u3 ypaBuenus A * X = B, r1e VK-1.B.1
(a5, )
-2 5 —-17 -9
3aganue 2. Haiitu matpuny X u3 ypaBuenus 4 = X = B, rie
A= (3 2) e=(2 19
3 —4 23 10
3anmanwue 3. Haiitu matpuny X u3 ypaBaenus A * X = B, rie
16. A= (—1 3 ) B — (—1{) —?)
2 —4 14 12
3ananue 4. Halitu matpuny X' u3 ypaBuenus 4 = X = B, rie
a=( 2 5=( 0)
3 -7 29 19
3ananue 5. Haiitu marpuity X' u3 ypaBuenus 4 = X = B, rne
1 -3 14 5
A= B =
2 -8 34 12
Kaxk HaspiBaeTcs cucTteMa anreOpandecKux ypaBHEHHH, KaX10€ U3 VK-1.3.1
17. KOTOPBIX SIBISETCS JIMHEUHBIM ?
Kaxkue meTosp! perieHns CUCTEM JIMHEHHBIX aJIreOpandecKux YK-1.3.1
18. YpaBHEHU BaM U3BECTHbI?
CpaBHHUTE YCTOBUSI TPUMEHEHUS METOJOB PELICHUS CUCTEM VK-1.B.1
JIMHEWHBIX ypaBHeHUH. Kakoll MeTo 1 peleHnsI CUCTEMBI IMHEHHBIX
19. anreOpandecKux ypaBHEHUM TPUMEHSIOTCS B TOM CIIy4ae, eClu
ONPEACIUTEIIb MAaTPUIIBI CHCTEMBI PABEH HYJIIO?
CpaBHHUTE YCIIOBUS MPUMEHEHHS METOAOB PEUICHUS CHCTEM YK-1.B.1
JIMHEWHBIX ypaBHeHUU. Kakolt MeTo/1 pelieHus1 CUCTEMBI IMHEUHBIX
20. anreOpandecKux ypaBHEHUM MPUMEHSIOTCS B TOM CiIydae, eClu
MaTpuIila CUCTEMBbI HE ABJISETCS KBAAPATHON?
[Tpu KaKOM yCIIOBUM OTHOPOAHASA CHCTEMA JIMHEWHBIX YPaBHEHUI YK-1.3.1
21. HMMEET HEHYJIEBOE pelIeHue?
Kak Ha3pIBaeTCs AByMEpHAs CHCTEMAa KOOPJIMHAT, B KOTOPOM VK-1.3.1
22. Ka)k/1asi TOYKa Ha MIJIOCKOCTH ONPEIEISAETCS IByMS YHCIIAMU -
MOJIIPHBIM YIJIOM U MOJISPHBIM pagnycoM?
Kaxk Ha3biBaeTCs cucTeMa KOOpAMHAT, B KOTOPOU KaXkaasi TOUKa B YK-1.3.1
23, IIPOCTPAHCTBE ONpeaeisieTcs TpeMs unciamu - (I, 6, ¢), rae r—

paanyc-BEKTOP TOUKU, @ U () — 36HUTHBIN U a3UMYyTaJIbHBIA YTIIbI
COOTBETCTBEHHO?




24,

UYro Takoe BeKTOp?

VYK-1.3.1

25.

Kak Ha3pIBaeTCs BEKTOP, HA4aJIo KOTOPOT'O COBITAIaeT C €T0
KOHIIOM?

YK-1.3.1

26.

ITo xakoii hopMyJie onpeeaseTcs CKaasIpHOe MPOU3BEICHUE
BEKTOPOB?

YK-1.3.1

27.

ITo xakoit (hopmyIie BEIYHCISIETCS] CKAIIPHOE IMTPOU3BEICHUE

BEKTOPOB @ W b | eciin M3BECTHBI KOOPAMHATHI BEKTOPOB B
nekaptoBoi cucteme (B cucteme : 0X, 0y, 0z)

VK-1.3.1

28.

Mo xakoii popMyIie BEIMHUCISACTCS BEKTOPHOE TPOU3BEICHHE
BEKTOPOB, €CJIH U3BECTHBI HX KOOPAMHATHI B JICKAPTOBOM CHCTEME
KoopauHar (X, Y, z)?

VYK-1.3.1

29.

ITo xakoii hopMyite orpeaeaseTcss MOIyIb BEKTOPHOTO
MIPOU3BEICHUS BEKTOPOB?

YK-1.3.1

30.

Yemy paBHO paCCTOSHHUE OT TOYKH 0 MPAMOM ?

VK-1.3.1

31.

3aganue 1. CocTaBUTh ypaBHEHHE MPSIMOU MPOXOJAIICH uepes
x+2 y—9

touky M (2,4) v neprneHIUKyIAPHON IPAMOI —5 = —4

OtBer 3ammucarh B BHJEC YpPaBHEHUS TPAMOH C  YIJIOBBIM

KO3 HUIIEHTOM

3aganue 2. CocTaBUTHh ypaBHEHHE MPSIMOU MPOXOIAUIe uepes
TOUYKY M(1,—4) u MEepIeHIUKYISPHOI psAMOM
—4x — 5y + 14 = 0.

OrBer 3anucatb B BHUJIE YPAaBHEHHUS TMPSAMOW C  YIJIOBBIM
K03 PULHMESHTOM

3aganue 3. CocTaBUTh ypaBHEHHE MOPSAMOM IPOXOIAIICH dYepe3
x+16 _ y—9

—4 -5

OtBer 3amucaTh B BHAEC YpPaBHEHUS TMPSIMOH C  YIJIOBBIM
KO3 UITEHTOM

touky M (—1, —3) u mapaureIbHON PsIMOi

3amanne 4. CocTaBUTh ypaBHEHHE MNPSIMOM IPOXOIALICH depes
touky M (1, —1) u nepneHIuKyISpHOM IpsmMoit ¥y = —5x + 2.
OtBer 3ammucaTh B BUJC YypaBHEHUS TMPSMOH C  YIJIOBBIM
K03 PULHEHTOM

3aganue 5. CocTaBUTh YpaBHEHHE NPAMOM MpOXOAsield udepes
x+1  y—6

touky M (3,1) u neprneH UKy ISIPHOM IpsAMOit —— — —4 .

OrBer 3amucarb B BHUJE YpaBHEHUS TNPAMOM C  YITIOBBIM

K09 UIIEHTOM

YK-1.B.1




Kakum ypaBHeHHEM ONUCHIBAETCS MIIOCKOCTD B IEKAPTOBBIX YK-1.3.1
32. KoopauHarax (X, Y, z)?
33 CbhopmynupyiiTe  HeoOXoAMMOE UM JIOCTaTOYHOE  YCIIOBHE VK-1.3.1

' MapauIeTbHOCTH MPSIMON M TUTOCKOCTH.

Kakum ypaBHeHMEM ONUCHIBAETCS TMpsAMas, MPOXOAsllas uepes YK-1.3.1

TOUKy (Xo, Yo, Zo) M HMeEIOIIAs HAMpPaBISIOUMII BEKTOp C
34. | koopmunaramu (I, m, n)?

KakuM ypaBHEHHEM ONUCHIBAETCS NpsiMasi, IPOXOAIIAs Yepes 1Be YK-1.3.1
35. TOYKHU (X1, Y1, 21) u (Xz, Y2, Zg)?

Kakum 06pazoM MOKHO 331aTh MPSMYIO C TTOMOIIBIO IBYX YK-1.3.1
36. IJIOCKOCTEN?

C nomorpio Kakoi (hopMyITbl MOKHO HAMTH YTOJI MEXKITY VYK-1.3.1
37. NpSMbIMU ?

Hopwmais k mtockoctu umeeT koopauHatsl (A, B, C); koopanHaTh VK-1.3.1

HaMpaBIAIOIIEro BekTopa mpsmoii (I,m,n)/
38. C nomoltpio Kakoi GopMyJIbl MOXKHO HAUTH yroJl MEXKIy MPSMON U

MJIOCKOCTHIO?
39 o xako¥ popmysie MOKHO ONPEIEIUTH PAaCCTOSHUE OT TOUKH J0 YK-1.3.1

' IIJIOCKOCTH?
40. Hanummre kaHOHWYECKOE ypaBHEHUE AJIIUIICA. YK-1.3.1
41. Hanmummre kaHOHUYECKOE ypaBHEHHE THIIEPOOPLL YK-1.3.1
42. Hanummre kaHOHUYECKOE YpaBHEHHE TapadoJIbL. YK-1.3.1
Bomnpocs! (3agaun) 1uis 3aueta / mudd. 3auera npeacTasieHs! B Tadnuue 16.
Tab6muma 16 — Bonpock! (3amaun) mys 3adera / audd. 3adera
Kon
Ne ni/mt [lepeuens BompocoB (3amau) s 3aueta / qmudd. 3aueta
P P (sanas) 1 D WHIMKATOpa

Y4eOHBIM MIJIAHOM HE MPEYCMOTPEHO

npeacTaBiIeHbI B Ta0mwmIe 17.
Tabauia 17 — IlepedeHb TeM Ui KYPCOBOTO MPOSKTUPOBAHW S/ BBITOJIHEHIS KypCOBOH pabOThI

[lepeyenp TeM i KypCOBOTO TPOCKTHPOBAHUS/BBIIOMHEHHUS KypCOBOM palbOThI

Ne i/

KYPCOBOI pabOThI

[TpuMmepHBIi IepeYeHb TEM ISl KypCOBOTO MPOESKTHUPOBAHUSI/BBIITOIHEHUS

Y4eOHBIM MJIAHOM HE MPEAYCMOTPEHO




Bompockl s mpoBeneHUsT MPOMEXKYTOYHOW aTTeCTalldd B BUJIC TECTHPOBAaHUS
npecTaBicHbl B Tabnwmie 18.

Tabmuma 18 — [IpumepHbIi IepedeHb BOMPOCOB JJIsi TECTOB

Ne . Kon
[TpuMepHBIA IepedeHb BOIPOCOB IS TECTOB
n/m HMHJIUKaTOpa
Tunosoi BapuaHT TECTOB
1 cemecTp
1 | Jlana matpuiia 1) a VK-1.B.1
2) -ayp
11 Aqz
A:(az 1 Q22 )
3) an
Eé anredpanveckoe
JIOITOJTHEHHE Asr 4)  —ax
paBHo...
2 | U3 npuBenéHHBIX di11  di2 VK-1.B.1
d d
MaTpull 0OpaTHBIE ) 21 22
0 asz;

CYLIECTBYIOT Y

MaTpHuil... 0 0 ag
2) 0 0 doz
0 0 dzz
dy; 4dgz Qa3
3) ( 0 az apx
0 0 dsg3
Q37 Qq3 Oy3
4) (‘121 33 aza)
0 0 0
3 | Kakum metomom moxuo | 1)  TI'. Kpamepa YK-1.3.1
peluTh CUCTEMY,

2) K. ®.Taycca
ONPENECTUTENIb OCHOBHOM

MaTpHIIBI KOTOPOit paBeH 3) ¢ momouiblo 00paTHOM MaTPHIIBI

HYJIIO 4)  mo0BIM CrIocOOOM

4 | Cucrtema coBmectHa | 1)  OGombiue 1 YK-1.3.1
TOrJa ¥ TOJILKO TOTMa, | 2)  PaHT MaTPHUIbI CACTEMbI paBeH
KOTJa. .. paHTy pacHIMpPEHHON MAaTPUIIBI

CHCTEMBI




3)
4)

panr paseH 0

paHr paseH 1

-
Jlist BeKTOpoB G u b 1) BEKTOpBI MEPIICHIUKYIISIPHBI YK-1.B.1
BBITTOJHSAIOTCA YCIOBUS: 2) BEKTOPBI IapaJlIeIIbHbI
3) BEKTOpHI MapajuiesibHbl U HE MOTYT
by by Db, JIEXATh HA OJHOM IIPAMOM
Ax Ay Qg 4) BEKTOpHI JIe)KAT HAa OJHOM MPAMON
rorzaa.... WJIM TIapaJIyIeIbHbI
Bexkropnoe 1) xommmHeapHoM miockoctd, B | YK-1.3.1
IIPOU3BEICHNUE BEKTOPOB KOTOPOMH JIeKaT IepeMHOXKAEMbIe
—
d u b — 510 BekTOD... BEKTOpa
2)  TepPHEHIUKYJSPHBIA TUIOCKOCTH,
B KOTOpOH Jexar
[IEPEMHOKAEMbIE BEKTOPBI
3)  HyneBoi
4)  CcOBMAAAOIIMi C OIHUM U3
[IEPEMHOKaEMbIX BEKTOPOB
PaccTosiHue OT TOYKH 10 1) |Axq+Byg+C| VK-1.3.1
21R2A24 2
IJI0CKOCTHU MOXHO VAZ+BIVAP+C
BBIYHCIUTH o 2) A"A,+B,B,+C, C,
2 2 2. 2 2 2
dopmyue... JA1+5‘1 +Cf JA2+B2 +C3
=
VA%+BZ+(C?
|Am+En+Cp|
4)

VA*+B=+C = /m*+n-+p




8 | 'eomerpuueckoe mecto | 1)  rumepOosoi YK-1.B.1
TOYEK MIOCKOCTH, CyMMa 2)  mapaboroii
PacCTOSHUM OT KaXIOu
U3 KOTOPBIX JO [IBYyX 3)  OKPYKHOCTBIO
JTaHHBIX  TOYEK DTOM 4) 3IIAIICOM
MJIOCKOCTHU eCTh
BEJIMYMHA TIOCTOSHHAS,
Ha3bIBACTCH. ..
9 | Haiitu ypaBHEHHUE 1) x+1 — y-2 — z—4 VK-1.B.1
NpAMOM,  MPOXOISIIEH -3 2 4
uepes TOYKY 2) x+1 _ yv+2 _ z+4
A(-1;2;4), o2 8
MEPICHIUKYIIIPHO 3) x-1 _ y-2 z-4
MJIOCKOCTHU -3 -2 -
3x-2y-4z+1=0 4) x__J;l _ 3’__22 — z__+:
10 | Pemuts cucremy | 1) x=0,y=1,2z=-3 VK-1.B.1
JUHEUHBIX  ypaBHEHUM 2)  x=0,y=1, 7= -2
METOI0M l'aycca
x-l_}r-l_z:—z 3) X:0,y:'1, Z:2
2x —y+3z=-10
_x+2}r_z:5 4) Xzo,y:-l,Z:-Z
11 | Beraucauts -1 -6 YK-1.B.1
n (5 )
7 2
2 -1y (1 -2 n (7 2
(1 2 ) (3 2 ) ) (1 0)
0 0
3 ()
7 2
9 (L 5)
12 | lana maTpuina 1)  aps VK-1.B.1




2) —aj
;7 Gz
A_(a21 azz)' 3) agq
4 —a
Eé anreOpanyeckoe ) H
JIOTIOJTHEHUE Aoy
paBHO. ..
13 Marpura A7l 1) A l1-A+A-A1 VYK-1.3.1
Ha3pIBaeTCS  OOpaTHOMU -
2) AT -A=1
MaTpuIie A, eciu
1.4 —a4.a-1_
BBIIOJTHSCTCS YCIIOBUE 3) 4 A=A-A"=E
4 A1t-4=0
14 CKaJISIpHLIM 1) |(_1' | | §| arccos o VK-1.B.1
MIPOU3BEICHUEM JIBYX -
S 2 al | b | ctg a
HEHYJICBBIX BEKTOPOB @
u b masmaercs gyucno, | 3)  |d] ‘E| cosa
paBHOE. .. oy
4) |a||b|tgcr
15 | Yemy paBHO cmemanHoe | 1) 0 YK-1.B.1
MIPOU3BEICHUE BEKTOPOB ) 1
aba
3) -2
4) 2
16 | Ypasuenue npamoif, | 1) (x—a)+(y—>b)=0 VK-1.3.1
MPOXOJAIIEH 4YeEPE3 JIBE 2) y-y1 _ x—x1
TOYKH MOYKHO COCTaBUTh yamy e
o ¢popmyre... 3) Alx—x) +B(y—1y,) =0

4)

y =¥ = k(x —x0)




17 | F'eomerpuueckoe mecto | 1)  Ilapabomy YK-1.3.1
TOYEK, KOTOpBbIE 2)  okpyxHOCTS
XapaKkTepU3yIoT
JKCUEHTpUcuTeT €& >l 3)  rumepbory
IPEJICTABIAET COOOM 4)  ommnc
18 c 1) HelCTBUTEIBLHOM OCHIO VK-1.B.1
OtHomeHne
a 2) acHMIITOTOM
HA3bIBACTCA. .. 3) IKCUEHTPUCHTETOM
4) (oKaTbHBIM PaNyCOM
19 | Haiitu ypaBHeHHE | 1) x+1 _y-2 z-4 VK-1.B.1
3 -2 -4
OpsAIMOM,  IPOXOASILEH
x+1 y+2 z+4
qyepes TOYKY 2) = =
3 2 4
A(—1;2;4),
x—1 y—2 z—4
HEePIEHIUKYIISPHO 3) = 5 .
TUTOCKOCTH
x+1 yt+2  zt+4
3x-2y-4z+1=0 )y ST
20 | Onpenenuts kakoe | 1) x%+y*-8x=0 VK-1.B.1
ypaBHEHHUE JTWHUN .
2) —-513'25—}’2
COOTBETCTBYET
napaboie. .. 3)  -2x2+3y?-4x+15y+4=0
4)  x+4y-2y*-5=0
21 | Pemuth cuctemy | 1) x=0,y=1, z=-2 VK-1.B.1
JUHEWHBIX  ypPaBHEHUMU 2)  x=0,y=-1, z=2
METOJ0M l'aycca
x -|—y' +z2=2 3) X:O, y:]., z=2

2x —y+3z=10
—x+2y—z=-5

4) x=0,y=-1, z=3




22 | Beruucianthb VYK-1.3.1
-1 -1y 4 -2 7 1
( 1 1 ) (3 2 ) 1) (—',7' l::l)
-7 0
2 (5 o)
1 0
) ()
0 1
9 (5 7)
23 | Mpsmori y = -2x + 1|1) (0;3) YK-1.3.1
OPUHAIIICKHUT TOUKA 2) (-1;3)
3) (2:3)
4) (-2;1)
24 | Tpsimasty =-2X + 5 1) tg(5) YK-1.3.1
obpasyer ¢ 2) tg(-2)
MI0JI0)KHUTEITbHBIM 3) arctg(-2)
HanpasieHneM ocu OX 4) tg(2)
YIOJ &, PAaBHBIN:
25 | Yroun Mexay npsMbIMU 1) tge :‘ 175 YK-1.3.1
1+1+5
y=x+1y=5%+3
3-1
OIpeesieTcs mo| 2) tg(p:=‘1+2*5
dbopmye: .
_ |3-(=5)
3) e _'|1+1m{—5]
3-5
4 tee= ‘1+1=«5
26 | IIpu pewieHuH CUCTEMBI 1) |5 3‘ VK-1.B.1
8 7
JMHEHHBIX  YpPaBHEHUI
{x1+3x2=5 1o 2) |1 3|
4x1 - 7}{2 =8 4 —7

paBUILy




Kpamepaomnpeaenurens 3) |5 3|

8 -7
A nmMeeT BUI:
1 5
Y |y
27 | Pemuth CUCTEMY 1) (2;-1) YK-1.B.1
JUHEWHBIX  ypPaBHEHUMU 2) mpaBwio Kpamepa HenmpuMeHUMO
{4x1 —128x2:01 o 3) (1;2)
X Xy =
T 4 (21
npaswiryKpamepa:
28 | Pemuth CUCTEMY 1) (1;0;0) YK-1.B.1
JUHEHHBIX  ypaBHEHUU 2) (0;1;0)
meTooM Kpamepa: 3) (0;0;1)
4) (1;0;1)

Xy +x;—x3=0
2x;—x;+x3=3
X1 — 2x;+x3=2

—3T
29 | IlokasarenpHast ¢opma 1) VZe'z YK-1.B.1
KOMIUIEKCHOT'O YHCIIa 3w
] 2) V2e's
z=-1+1 umeer BUn; ar
3) V2e'z
4) +2e"
30 | Moaynp KOMIUIEKCHOTO 1) 0 YK-1.B.1
qucia Z = —i paBeH: 2) 1
3) 2
4 5

[lepeyeHb TeM KOHTPOJIBHBIX PabOT MO JAUCHUIUIMHE OOYYAIOIIMXCS 3a04HOM (POpMBI
oOydeHus, peacTaBieHbl B Tabmwmie 19.

Tabmuma 19 — IlepeuyeHb KOHTPOJIBHBIX PabOT

Ne /i [TepedyeHb KOHTPOJIBHBIX PAOOT

He npeaycMoTpeno




10.4. Metoauueckue  MaTepuanbl,  ONpENCNAIOLME  IPOLEAYpbl  OLIEHWBAaHUSA
WHIAWKATOPOB, XapaKTePU3YIOIIUX JTanbl (OPMHUPOBAHHS KOMIIETCHLIHH, COAEpXKATCsS B
JOKaJIbHBIX HOpMaTHBHBIX akTax ['YAIl, pernameHTHpYIOIIMX TNOPSAAOK U MPOLEAYPY
IPOBEJICHUS TEKYIIET0 KOHTPOJIS yCIEBAEMOCTH U NMPOMEXKYTOUHOM aTTecTalluyd 00y4aromuXxcs
I'VAIL

11. Meroauueckue yka3zaHus it 00y4JaroMXCsl 10 OCBOGHHUIO TUCITUTUINHEI

Llenbl0 AUCUMIUIMHBI SBISETCS — MOJY4YEHUE CTYIACHTaMU HEOOXOAMMBIX 3HAHUIA,
YMEHHMH U HAaBBIKOB B 00JIACTH aHAJIMTUYECKOM r€OMETPUU U JIMHEWHOH anreOpbl, pa3BUTHE
MPOCTPAHCTBEHHOTO TPEJCTABICHUS CTYACHTA; BOOOPaKEHHUS; JIOTMYECKUX U  CUETHBIX
CIIOCOOHOCTEW; OPraHW30BAHHOCTH TMPU TPOBEJACHUH OOJBIIETO 00BEMa BBIUMCICHUMN;
UCIIOJIb30BaHUSI MaTeMaTUKU ISl PEUICHHs] KOHKPETHBIX 3ajad, 00ecreyeHue OCHOBBI IS
IPUMEHEHUs MaTEeMaTUYECKUX METOJOB MCCJIEI0BaHUs, MOJIEIUPOBAHUS, IPOCKTUPOBAHMUS,
ONMHPAIOIIYIOCS Ha JaHHYI0 JAUCHHUIUIMHY, KOTOpbIE HWIPalOT BcE OOJNBIIYI0 pPOJb B
COBPEMEHHON HAyKE U TEXHUKE.

11.1. Meroauyeckue ykKazaHus A OOY4arOMIMXCS MO OCBOSHHUIO JIEKIIMOHHOTO
Martepuaa

OcHOBHOE Ha3Ha4YEHME JEKLIHOHHOTO MaTepraa — JOTMYECKH CTPOIHOE, CUCTEMHOE,
riy0oKoe U SICHOE H3JIOKEeHHe yueOHoro martepuana. HazHaueHue cOBpeMEHHOH JIEKLMH B
paMKax JUCHUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO HH(OPMAIIUIO 110 TEME, a B OCBOCHUHU
byHIaMEeHTaNbHBIX NPOOJSeM JUCIUIUIMHBL, METOJOB HAyYHOTO MO3HAHUS, HOBEHIIMX
JOCTH)KEHUI Hay4yHO! MBICTTH. B yueOHOM mporiecce JIeKIHs BBITOIHIET METO0IOTUYECKYIO,
OpraHH3allMOHHYI0 M HHbOpMalUOHHYI0 GyHKIUH. Jlekuus packpbhiBaeT MOHSATHIHBINA
anmapaT KOHKPETHOW oOnacTu 3HaHUS, €€ MpOoOJIeMBl, JaeT IENbHOE IMPEACTABICHUE O
TUCITUTIINHE, TOKA3bIBAET B3aUMOCBS3b C APYTUMH JUCIHUIUIMHAMH.

[Inanupyemble pe3yJabTaThl IPU OCBOCHUHU 00YUYAIOIIMMHUCS JIEKIIMOHHOTO MaTepHraa:

— MOJY4YEHUE COBPEMEHHBIX, LEJOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHUW, YPOBEHb
KOTOPBIX ONPEAEIAETCS LEIEBOM YCTAHOBKOM K Ka)K/10i1 KOHKPETHOM TEME;

— MOJIyYyeHHE OIbITa TBOPUECKOI pabOThl COBMECTHO C MPENoaBaTelieM;

— pa3ButHe TpO(ecCHOHATbHO-JENOBBIX KauecTB, JIOOBM K MpeaMeTry U
CaMOCTOATEIBLHOTO TBOPUYECKOTO MBIIIIICHUS.

— MOsIBICHHME HEO0XOIMMOro HHTepeca, HEOOXOAUMOro JUIs CaMOCTOSTENIbHOM
paboTs;

— TMOJY4YEHUE 3HAHUH O COBPEMEHHOM YPOBHE pa3BUTHUsI HAyKH M TEXHUKH U O
MIPOTHO3€ UX Pa3BUTH HA ONMKaiIIMe roJibl;

— HAay4YHUThCS METOJIUYECKH 00pabaThiBaTh MaTepual (BBIICNATH TNIABHBIE MBICITU U
MOJIOKEHUS, TPUXOAUTh K KOHKPETHBIM BBIBOJAM, TOBTOPSTH WX B  Pa3IMYHBIX
bopMyIHpOBKax);

— MOJy4YeHHE TOYHOTO MOHUMAaHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHATHH.

JleKuMOHHBI MaTepuag MOXET COMPOBOXKIATHCA AEMOHCTpanuend craioB u
WCIIOJIb30BAHUEM DPA3JaTOYHOrO0 MaTepuaja MpU MPOBEIECHUU KOPOTKUX IJUCKYCCUH 00
0COOEHHOCTSAX IPUMEHEHUS OTACTbHBIX TEMATHK MO AUCLHUIIIIHHE.

CrpyKTypa npeocTaBieHus JIEKIIMOHHOT0 MaTepuaa:
— Omnpenenenust MaTeMaTUYECKUX TEPMHUHOB.
—  @®opmyIupoBKa TEOPEMBI.
— Jloka3aTenbCTBO TEOPEMBL.
— HMmmocTpupytroluye npuMepsl.

11.2. Meroauueckue  yKazaHuUs JUId  OOyYarOIIMXCS 1O  MPOXOXKJICHHUIO
MPAaKTUYECKUX 3aHATUI



[IpakTuyeckoe 3aHsATHE SBISETCS OQHOW M3 OCHOBHBIX ()OPM OpraHu3anuu y4eOHOTo
mporecca, 3aKIIOYAroIIEHCcs B BBINOJHEHHH OOYYalOIIMMUCSA TOJA  PYKOBOJCTBOM
npernojaBaTelis KOMIUIEKca Y4eOHBIX 3aJaHuil C LIEeJbI0 YCBOCHUS HAYYHO-TEOPETHUECKUX
OCHOB y4eOHOM JMCHUIUIMHBI, NPUOOPETEHHS] YMEHMM U HaBBIKOB, OINbITA TBOPUYECKOU
JESATEIBHOCTH.

Lenbto mpakTUYECKOro 3aHATHUS Uil  0Oydarollerocs sBISETCS IMPUBUTHE
o0yyaromemMcsi yMEHUH U HaBbIKOB MPAKTUUYECKOH IEATEIbHOCTH 110 U3y4aeMOil AUCLHUIIIIHE.

[Inanupyemsbie pe3yabTaThl IPU OCBOEHUHU 00yYaronIeMcs MPAaKTHUYECKUX 3aHITHI:

— 3aKperuvieHue, yriyOJgeHue, paclldpeHue W JeTalu3alus 3HAHUUW IpHU pelleHuu
KOHKPETHBIX 3a]1a4;

— pa3BUTHE TO3HABATEJBHBIX CIIOCOOHOCTEH, CaMOCTOSTENFHOCTH MBIIIICHHUS,
TBOPYECKON aKTUBHOCTH;

— OBJIaJICHUE HOBBIMH METOJAaMU M METOAMKAMM H3Y4YEHHUS KOHKPETHOW yueOHOM
JTUCLUTUTHHBI,

— BbIpa0OTKa CHOCOOHOCTH JIOTUYECKOTO OCMBICIEHUS IOJYYEHHBIX 3HAHUM IS
BBINOJIHEHUS 33JIaHUI;

— o0ecrnieyeHue pallMOHAIBHOTO COYETaHUS KOJJICKTUBHONW U MHANBUIYAIbHON Gopm
o0yueHus.

OyHKIUY TPAKTUYECKUX 3aHATUI:

— MO3HaBaTeJIbHA;

— pa3BUBaOILAs;

— BOCIIUTATENbHAs.

[To xapaxkTepy BBINOJHSAEMBIX OOYYArOIIMMCS 33aJlaHUN MO MPAKTUYECKUM 3aHSTHUSIM
NO/Ipa3eIIAI0TCs Ha:

— O3HAKOMMTENIbHbIE, MIPOBOJAMMBIE C IE€JIbI0 3aKPEIUIEHUs U KOHKPETH3alUU
M3YUYEHHOI0 TEOPETUUECKOT0 MaTepHaa;

— aHaNUTUYECKHEe, CTaBAlIMEe CBOCH IIENbI0 TONydYeHHE HOBOM HHpOpMalnuu Ha
OCHOBE (pOpMaIM30BaHHBIX METO/IOB;

— TBOpYECKHME, CBs3aHHBIE C MOJy4YeHHEM HOBOW HMH(POpMAIUU  IyTEM
CaMOCTOATEIHLHO BHIOPAHHBIX MOJIXO/0B K PELICHUIO 3a/1a4.

@opMbl OpraHu3aly NPAKTUYECKUX 3aHATHI ONPENENAIOTCS B COOTBETCTBUHU CO
crienM(pUIECKUMHA OCOOCHHOCTSIMH YUEOHOW JUCIUTIIMHBI U 1easaMu o0ydueHuss. OHH MOTYT
IPOBOJUTHCSL:

— B MHTEPAaKTUBHOH ¢opme (pelieHHe CHTYallMOHHBIX 3a7ad, 3aHATHA 110
MOJIETUPOBAHUIO  pEalbHBIX YCIIOBHH, JEJOBBIE WUIPbl, WIPOBOE MPOEKTHPOBAHUE,
UMUTALIMOHHBIE 3aHSATHUS, BBIC3JHBIC 3aHATHUS B OpraHu3anuu (TIPEeanpHusATHs), AeToBas
ydyeOHast urpa, poJieBas Wrpa, ICHUXOJIOTHYECKUM TPEHUHT, KEWC, MO3rOBOM IITYpM,
TPYNIOBBIE TUCKYCCUN);

— B HE MHTEPAKTUBHOU Qopme (BBIMOTHEHUE YIPAKHEHUN, pellieHue THIIOBBIX 3a/1a4,
pelIeHne CUTYallMOHHBIX 33/1a4 U APYTOE).

MeTtoauka MpoBeIeHHS MPAKTUYECKOTO 3aHATUS MOXET OBITh Pa3IMYHOM, IPH 3TOM
Ba)KHO JJOCTHIKEHUE OOIIeH LeTu AUCIUILINHBIL.

TpeboBaHus K MPOBEACHHUIO MPAKTHUECKIUX 3aHITHIA

[IpakTryeckne 3aHATHS HAYMHAKOTCA C 3alUCH B OKypHAJI IIPENoOJaBaTelIs
IPUCYTCTBYIOLIUX CTYAEHTOB. 3aT€M OOBSABIAETCS TEMa MPAKTUUYECKUX 3aHATHI.

[IpenonaBarenb 4MTAET YCIOBHE 3aJa4d W IPEAJaraeT CTyJEHTaM CaMOCTOATEIbHO
pEelNTh 3a7auy, UCIO0JIb3Ysl 3HAHUS, IOJTYUYEHHBIE CTYJEHTOM Ha JIeKIIuU. CTyJI€HT, KOTOPBII
IIEPBbIM pEIIMJI 3a/1ayy, BbI3bIBAETCS K JOCKE. B ciydae eciau CTyJIEHT NpaBUIIBHO PELIMII
3a/a4y, OH noxy4aeT 5 OayioB. Eciu cTyneHT pemaer 3ajady C MOMOILBIO NPEroaaBaTess,
TO moinydaeT 4 Oaimna. 3aTeM, B KOHLIE CEMECTpa, OLIEHKH CTYIEHTOB (BKJIIOYAs OLICHKY



MOCEIIaeMOCTH) TepeBoAsITcss B OOHychl (kauectBo) oT 0 mo 5 OammoB. OTu OOHYCHI
N00aBIISIIOTCS K 00111el cymMme OalljIoB B paMKaxX MOJYJIbHO-PEUTUHIOBOM CUCTEMBI.

CryneHtaMm BbIIaeTcs JOMAllHEEe 3aJaHME B BUJE 3a/ad, KOTOPblE OHM CHAIOT B
YCTaHOBIIEHHBIE CPOKH.

11.3. Meroauueckue  yKazaHus I8 OOYYalOIIUXCSA IO  MPOXOXKICHUIO
CaMOCTOATEIHHOM PabOTHI

B xoe BBIIOTHEHUST CAMOCTOSATEILHOM pabOThI, 00YUYaOIIHUIICS BBIMOJIHIET PabOTy MO
3aJIaHUIO U TIPU METOIMYECKOM PYKOBOJCTBE MPETOIaBaTENsl, HO O€3 €ro HeTOCPEACTBE HHOTO
y4acTHsl.

Jlnst oOyyarommxcest o 3a09HON (opMe 00ydeHHsI, CaMOCTOSITeNIbHAsT PaboTa MOXKET
BKJIIOUYATh B c€0s1 KOHTPOJIbHYIO paboTy.

B mporiecce BBIOJIHEHUSI CAaMOCTOSITENIHLHOM paboThl, y o0y4daromierocs opMupyercs
nenecoodpa3Hoe TIJIaHUpOBaHUWE pabodyero BPEMEHH, KOTOpOE€ TMO3BOJSIET UM pa3BUBATh
YMEHHUS W HaBBIKH B YCBOCHUHW W CHCTEMAaTH3aIlUU MPHUOOPETaeMbIX 3HAHUH, oOecreynBacT
BBICOKHI YPOBEHb YCIIEBAEMOCTH B TMEPHOJ OOyYEHHs, TOMOTraeT MOIyYUTh HABBIKU
MOBBIIICHUS TPO(PECCHOHATBLHOTO YPOBHSIL.

MeTronuyeckuMl  MaTepHalaMH, HANpPaBISIONMMU  CaMOCTOSTEIbHYIO padoTy
00yJarONXCS SIBISIFOTCS

— y4eOHO-METOIUYECKU MaTepHall IO TUCHHUTLIINHE.

11.4. Meroaudeckue ykazaHUs s OOydYaIOIIUXCS MO MPOXOXKICHUIO TEKYIIETO
KOHTPOJISl yCTIEBAEMOCTH.

Texynmi KOHTPOJIb YCIIEBAEMOCTH IIPEAYCMAaTPUBAET KOHTPOJIb KadyecTBa 3HAHUU
00yJaronmxcsi, OCyIIeCTBISIEMOro B TEYEHHE CEMEeCTpa C 1IN0 OIIEHUBAHUS X0/]a OCBOCHHS
JUCLUTIITNHBL

B Teuenme cemectpa B cucteme auctaHnuoHHoro oobyuenuss ['YAII B dopme
TECTUPOBAHUS TPOBOJATCS JIBE IPOBEPOUYHBbIE pPabOThl MO pEHICEHHIO 3ajJad W OJUH
TEOPETHUECKUN OmMpoc (TMepedyeHb BOIPOCOB Ul TECTOB pa3MelleH B «baHke BompocoB» B
cucteMe IucTaHuuoHHOro ooyuyenus 'Y All).

Pe3ynbTaThl TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH OYAyT YUUTHIBATHCS MPH IMPOBEICHU U
MPOMEXYTOUYHON arTecTaluv (MPH  HMCIOJIB30BAaHUM  OaJbHO-PEUTHHTOBONH  CHCTEMBI
OLICHMBAHUS, KaXJIbli BUJ KOHTPOJIS OIEHUBAETCS B Oaiiax, U3 KOTOPBIX (OpMHUpYyeTCs
UTOTOBBII pPe3yJIbTar).

11.5. Meroauueckue yKazaHus IS OOydYalOIUXCS IO IPOXOIKICHHIO
MIPOMEKYTOYHOM aTTECTALIUH.

[IpomexyTouynass arrectanus OOy4aloOUMXCsS MpeaycMaTpPUBAaeT OLICHHUBAaHUE
MIPOMEKYTOYHBIX M OKOHYATEIBHBIX PE3yJIbTaTOB O0y4eHH s TT0 qucuuruinHe. OHa BKIIOYaeT
B ceOs:

— 9Kk3aMeH — ¢opMa OIEHKH 3HAHWM, MONYyYEeHHBIX OOydYalolmMMCs B TpoIecce
W3yYCHHUS BCEW JUCIUIUIMHBI WM €€ 4YacTH, HaBBIKOB CaMOCTOSATEIBbHOH paboTHI,
CIIOCOOHOCTH MPUMEHSITh MX JUIS PEIICHUS MPAKTHYECKUX 3aJad. DK3aMeH, KaK IPaBHIIO,
MPOBOAUTCS B NIEPUOJ] HIK3aMEHAIIMOHHON CECCUM M 3aBEPIIACTCS aTTECTALIMOHHOW OLEHKOU
«OTIUYHOY, «XOPOIIO», «YJOBIECTBOPUTEIBLHO», KHEYOBIECTBOPUTEIHHOY.

CucreMa OLIEHOK MpPH MPOBEIECHUU MPOMEKYTOUYHOM aTTeCTallMi OCYIIECTBISETCS B
COOTBETCTBUU C TpeboBaHusMu [lonmoxkeHuit «O TekylmeM KOHTPOJE YCIEBAEMOCTH U
MPOMEXYTOUHOHM arrectanuu ctyqaeHToB ['YAII, oOydarommxcs mo mporpaMmMam BBICIIIETO
obOpazoBarus» U «O MOIYJIEHO-PEUTHHTOBOM CHCTEME OICGHKH KadecTBa y4eOHOU pabOoThHI
ctyneHToB B ['YAID».
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