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AHHOTaUs

JucrunnuHa «MaTtemaTuka. AHaIUTHYECKas: TEOMETPHUS M JIMHEHHas anreOpa» BXOIUT B
o0pa3oBaTeNbHYI0 NpOrpaMMy BbICIIETO 0Opa3oBaHUsi — TMporpammy OakajaBpuaTa IO
HaIpaBJIeHUIO MOATOTOBKH/ criennanbHOCTH 13.03.02 «DneKTposHepreTuKa U AIEKTPOTEXHUKAY)
HanpasieHHocTH «Lludposas snepreruka». Aucuurmna peanusyercs kadenpoit «Nel».

JlucuuniuHa HaleaeHa Ha GOpMHUPOBAHKE Y BBITYCKHUKA CIEIYIOIINX KOMIETEHIIUNI!

VYK-2 «CrnocobeH ompenensiTb Kpyr 3aj1ad B paMKax ITOCTaBJICHHOM 1€l U BHIOMpATh
ONTHUMAJIbHBIE CIIOCOOBI MX PEIICHUS, UCXOS U3 JIEHCTBYIOIIMUX MPABOBBIX HOPM, UMEIOIIUXCS
PECYPCOB U OIrPAHUYEHUI

OIIK-3 «CrmocobeH mpUMEHSTh COOTBETCTBYIONINN (PU3UKO-MAaTEeMAaTHUECKUH arapar,
METO/bl aHaJIM3a U MOJEIUPOBAHUSA, TEOPETUUYECKOTO U 3KCIEPUMEHTAIBHOIO MCCIIEN0BAHUS
IPU pelIeHnr TPOo(heCcCHOHATBHBIX 3a7au»

ConepxaHve  AUCHUIUIMHBL  OXBaThbIBa€T  KPYr  BONPOCOB,  CBSI3aHHBIX €
mubdepeHIIMaTbHBIM ¥ UHTETPAIbHBIM UCUHCICHHEM, TEOpHEH MpeAesioB U PSAOB M MX
MIPUMEHEHUEM.

[IpenogaBanue AMCHUIUIMHBI MpeAycMaTpuBaeT cienyromue ¢GopMbl OpraHU3alHU
y4eOHOTO Tpolecca: JeKyuu, NpaKmuyeckue 3auAmus, CaMOCmosmenvHas paboma
obyuarowe2ocs.

IIporpaMMoil IHUCHUIUIMHBI IPETYCMOTPEHBI CIEAYIOIUE BUABI KOHTPOJIA: TEKYIIMH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAs! aTTecTanus B GopMe 3K3aMeHa.

OOmiast TpyAOEMKOCTh OCBOCHHS AMCUUIUIMHBI COCTAaBISCT 5 3aueTHBIX eauHui, 180
4acoB.

SA3bIK 00y4YeHUS 110 AUCIUIUTMHE €PYCCKUHN »



1. TIlepedeHb MIAHUPYEMBIX PE3YIBTATOB O0yUEHUS O JUCIUILTAHE

1.1. Tlenu npenomaBaHus TUCITUTITHHBI

JuctummHa «MaTeMaTuka. AHAIMTHYECKasi TeOMETPHUS U JIMHEWHas anredpa» sBiseTcs
BOKHOM COCTaBHOM 4YacCThlO Kypca BBICIIEHM MaTeMaTHUKH, KOTOPBIM JIEKUT B OCHOBE BCEM
CHCTEMBI BBICIIETO OOpa30BaHMs COBPEMEHHOTO CIICLUAINCTa U H3Y4aeT MPOCTPAHCTBEHHBIC
(GbOpMBI U KOJTMYECTBEHHBIE COOTHOILLIEHUS OKPY>KAIOILIEr0 HAC IeHCTBUTEIHHOIO MUPA.

N3ydyenne naHHOW OUCLUIUIMHBI MO3BOJISET Pa3BUTh MPOCTPAHCTBEHHOE IPEICTABICHHE
CTYJEHTa; CTUMYJIUPYET €ro BOOOpa)K€HHE; pa3BUBAET €ro CUETHbIE CIIOCOOHOCTH; MO3BOJISET
JIEMOHCTPUPOBATh IIEJICYCTPEMIICHHOCTh, OpPraHU30BaHHOCTh MpPH MPOBEICHUH OOJBIIETO
00beMa BHIYUCIICHUH; 00BEIUHSAET OOJIBIIMHCTBO PAaHHEE N3YYCHHBIX TTOHSITHH.

BaxxHOCTh yKa3aHHBIX TOJIOKEHUH OOYCIIOBICHA TEM, YTO MAaTeMaTWKa SIBISICTCS HE
TOJIbKO MOIIHBIM CPEACTBOM PEIlIeHUs MPUKJIAJHBIX 3a/1a4 U YHUBEPCAJIbHBIM S3bIKOM HayKH, HO
TaKXe U 3JIEMEHTOM OOIIel KyIbTYypHI.

MatemaTuueckue METOJbl HCCIEOBAHUS, MOJEIUPOBAHUS, MPOECKTUPOBAHMS,
OIMPAIOIIYIOCS HA JaHHYIO AMCLUUIUIMHY, UTPAIOT BCE OONBILIYIO POJIb B COBPEMEHHOM Hayke
U TeXHUKE. B 3HaUNTENbHOM CTENeHN 3TO BHI3BAHO BCE YOBICTPSIOMIMMCS Pa3BUTHEM HAYKH U
TEXHUKH, TJIABHBIM 0O0pa30M BBIYMCIUTEILHON TEXHUKH W HH(QOPMAIIMOHHBIX CHCTEM, a
TaKKe KOMIBIOTEpU3AIMEH TPAKTUUECKH BCeX 00JacTel 3HaHWK. BO3MOKHOCTH yCIIEIIHOTO
WCIIOIb30BaHUSI MAaTEMAaTUKU JIJISl PEIICHUS] KOHKPETHBIX 3a/1ay CYIECTBEHHO PACIIUPSIIOTCS,
4TO, B CBOIO O4Yepeab, MPUBOAUT K HOBBIM TpeOOBaHUSAM, NPEIbIBISIEMBIM K
MaTeMaTHYeCKOMY OOpa30BaHMIO COBPEMEHHBIX CIHEIMAIMCTOB B OOJACTH MaTeMaTHYECKUX
METO/IOB.

B o0macti BocmuTaHWS JIMYHOCTU LEJIbIO TMOATOTOBKH TO JAHHOW IUCIUTUIMHE
aBigercs (HopMHpOBaHHE CIIOCOOHOCTH JIOTUYECKHM BEPHO, ApryMEHTUPOBAHHO U SICHO
CTPOUTDH YCTHYIO U MUCbMEHHYIO PEUb.

1.2. JlucumrmuiiHa BXOJUT B COCTaB 00s3aTEIBHON YacCTH 00pa30BaTEIHLHOM MPOTrPAMMBI
BhICIIero oopazosanus (naiee — OI1 BO).

1.3. IlepeueHb MIaHUPYEMBIX PE3YJILTATOB OOYUEHUS MO AUCHUILIINHE, COOTHECEHHBIX C
IUTaHUpYeMbIMH pe3ynbTrataMu ocBoeHus OIT BO.

B pesynbrare u3yueHus AMCUMILIMHBI OOydarolmuiics AOHKEH 00JaaaTh CIEIYIOIIUMHU
KOMIIETCHIIMSIMU WM UX 4YacTsAMU. KOMIETEeHIIMN U MHIUKATOPBI UX JTOCTHUKEHUS TPUBEACHBI B
Tabymue 1.

Tabmuua 1 — IlepeyeHb KOMIETEHIIMNA U MHANKATOPOB MX JOCTHKCHHS

Kareropus (rpymma) Kon u HaumeHoBaHue Kona u HamMeHOBaHWE UHIMKATOPA
KOMIICTCHIINHU KOMIICTCHIINHU JOCTUKECHUA KOMIICTCHIIUN

VYK-2.3.1 3HaTh BUJIBI PECYPCOB U
OTPaHUYEHUS JIJIs1 pEIICHHS TOCTABICHHBIX
3ajgau
YK-2.Y.1 ymeTs NpoBOIUTh aHAJIN3
MOCTaBJIEHHOW LeH U (POPMYIUPOBAThH
3a[a4i, KOTOpbIe HEOOXOIUMO PELIUTD ISt
ee JIOCTH)KEHUS
ONTUMAJIbHbIE
YHuBepcalbHbIE VYK-2.Y.3 ymeTh BeIIBUTaTh
CIOCOOBI X . .
KOMIETEHIINU albTepHATUBHBIE BApHUAHTHI IEUCTBUHN C
peLIeHUs, UCXOS U3
[EJIbI0 BBIOOpA ONTUMAJIBHBIX CTIOCOO0B

VK-2 Cnocoben
OTIPEICIIATh KPYT
3aa4 B paMKax
IIOCTaBJIICHHOHN IIEJIN
U BBIOMpAThH

fl[e)z;?)];ﬁ?(]ﬁlggM, pelIeHys 3aaa4, B TOM YHUCIIE C IIOMOIIBIO
UMEHOIUXCS 1M (POBBIX CPEACTB
pecypcoB u VYK-2.B.2 BnaageTr HaBbIKaMH BBIOOpA

N ONTHMATILHOTO CIIOCO0a PelICHHs 3a/1a4 C
OTpaHUYECHUM

Y4€TOM MMEIOIIUXCS YCIOBHH, PECYPCOB U
OTpaHUYECHUN

Oo6menpodeccuonansueie | OIIK-3 Ciocoben OI1K-3./1.1 mpuMeHsieT MaTeMaTHYeCKHA




KOMIETEHIIUU MPUMEHSITh anmnapar aHaJIMTUYECKOU TeOMEeTpUH,
COOTBETCTBYIOIUI JTUHEHHOU anreOpsl, MU PepeHITNaTBEHOTO
busuKo- Y UHTETPATLHOTO UCYUCIICHHS (QYHKITUN
MaTeMaTU4YECKUI OJHOM EPEMEHHOU

anmnapar, MeTOobl
aHaM3a u
MOJIeTUPOBaHUS,
TEOPETUYECKOTO U
9KCIIEPUMEHTAILHOTO
UCCIIEIOBaHMS MTPH
pelieHun
npodeccHoHATBHBIX
3aj1au

2. Mecro nucuumumHbl B cTpykType Ol
Jucuumimbaa He O0a3upyeTcsi Ha 3HAHMSX, paHee NPUOOPETEHHBIX CTYACHTAMH IIPH
U3y4EHHUH B BbICHIEH MIKOJIE KAKHMX -TMOO0 TUCIMIUIMH.
3HaHMs, TOJyYEHHBbIE NPU W3YYEHUU MaTepuana JaHHOW AWCLUIUIMHBI, MUMEIOT Kak
CaMOCTOSITEJIBHOE 3HAYECHUE, TAK U HCIIONIB3YIOTCS IIPU U3YYEHUU NPYTUX JUCLUILINH:
Maremaruka. Teopust BEpOATHOCTEN U MaTeMaTUYECKask CTaTUCTUKA

3. OOBeM U TpyI0EeMKOCTb TUCITUTLIAHBI
Jlanubie 00 oOmieM 00beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BUIOB y4eOHOM
paboTHI 10 AUCHHUIUINHE (M paclpeeNieHUe 3TOH TPYIOEMKOCTH 110 CEMECTpaM) MPEACTABICHBI B
Tabymue 2.

Tabmuua 2 — O6beM U TPYLOEMKOCTh TUCIUIITUHBI

TpynoemMkocTh Mo

Bun yuebHo# paboTh Bcero ceMecTpam
Nel
1 2 3
Oowan mpyooemKkocmp oucyunIuHbsl, 5/ 180 5/ 180
3E/ (uac)
U3 nux yacoe npakmuyueckoli n0020nMoeKu
AyoumopHhuvie 3anamus, BCETO 4ac. 16 16
B TOM YHCJIE:
nexuu (JI), (gac) 8 8
npaktudyeckue/cemunapckue 3anarus  (113), 8 8
(gac)

naboparopusie pabots (JIP), (dac)

KypcoBoii mpoekT (padota) (KII, KP), (uac)

9K3aMeH, (Jac) 9 9
Camocmoamenvnasn paboma, Bcero (dac) 155 155
Buo npomesxxcymounoii ammecmayuu:. 3a4er,
mudd. 3auger, sk3amen (3auer, udd. 3au, JK3. JK3.
DK3.%%)

[IprMedanue:  KaHIMaaTcKuii SK3aMeH
4. ConepxaHue JUCITUTUTHHBI
4.1. Pacnpeznenenue TpyI10€MKOCTH TUCHUIUIMHEI O pa3/enaM 1 BUIaM 3aHITHIM.
Pazgenbl, TeMBbI TUCITUTIIIUHBI KX TPYAOEMKOCTh TPUBECHBI B Ta0IUIIE 3.

Tabnuna 3 — Pa3ensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh




Pazmensl, TeMBI JUCITUTUTHHEI Jlexmmn I13 (C3) JIP KII CPC
(qac) (qac) (qac) (qac) (qac)
Cemectp 1

Paszmen 1. KoMIuiekcHble urcia u 2 2 21
MAaTpPHIIBI
Pazgen 2. CuctemMbl TMHEIHBIX 1 2 21
ypaBHEHUI
Pasnen 3. JIuneliHbIE TPOCTPAHCTBA 1 0 21
Paszen 4. Bekropbl 1 1 21
Pasznen 5. Ipsimasi Ha MIOCKOCTH 1 1 21
Pasnen 6. [lpsimasi 1 IIIOCKOCTD B 1 2 25
HPOCTPAHCTBE
Paszpen 7. KpuBsle BToporo nopsijika 1 0 25
Hrtoro B cemectpe: 8 8 155
Hroro: 8 8 0 0 155

[lpakTHueckas TOATOTOBKA 3aKJIIOYAaeTCd B  HEMOCPEICTBEHHOM  BBINTOJHEHUH
Oo0y4yaromKUMHUCS  OMNpPENENEeHHBIX  TPYIOBBIX  (YHKIMHA,  CBA3aHHBIX C  Oy;ymien
npodeccHoHaIbHON AEATETHLHOCTHIO.

4.2. CopnepxaHue pa3/ie]ioOB U TE€M JICKIIHOHHBIX 3aHATHH.
Coneprxanue pa3iesioB U TEM JICKIIMOHHBIX 3aHATHI MPUBEACHO B Ta0uIE 4.

Ta6mmma 4 — ConepxaHue pa3zesioB U TeM JEKIIMOHHOTO UK
Howmep paspena HasBaHue u copepxaHue pa3enoB U TeM JIEKIIMOHHBIX 3aHATHN

1. [lonstre KoMIIeKCHOTO uyncna. JleiMcTBUS HaJ KOMILUIEKCHBIMH YHCJIaMU B
anrebpanveckoii (opme. JleicTBus HaI KOMIUIGKCHBIMH YHCIAMU B
TpuroHoMmerpudeckoir popme. @opmyna Myaspa. M3BneueHne KOpHS U3
KOMILICKCHOT'O YHCIIa.
[Tousitue matpunpl. JIuHelHble omnepanuu Haja maTpuuamu. JInHelHas
3aBUCUMOCTh W HE3aBUCUMOCTh MATpHUL. TpaHCHOHHMPOBAHHME MATPHII.
YMHOXEeHuEe MaTpull. MHOTO4WIEHBI OT KBAaJIPAaTHBIX MATPUII

2. Onpenenurenu u ux cBorictBa. O6paTHas Marpuna. Permenue npocreimmx
MATPUYHBIX YypaBHEHUWA. MaTpUUHBII METON pEIICHUS JIMHEHHBIX
YPAaBHEHUM.

Meton Kpamepa. Meron I"aycca.
CoOcTBeHHbIE 4HCIa U COOCTBEHHBIE BEKTOPBI KBaJpaTHBIX MAaTpUILL.
DYHKIMU OT KBaJAPATHBIX MATPHI]

3. Jluneitnple mpoctpaHcTtBa. Omnpenenenne u  npuMepbl. basuc wu
KoopauHaThl.  JluHelHble mpeoOpazoBaHus. Marpuma — JIHHEHHOTO
npeoOpa3oBaHMsI.

4. I'eomeTrprueckue BekTopbl. OCHOBHBIE OllpeeeHus. JInHeliHble onepanun

HaJl BeKTOpaMu. JInHeiiHasg He3aBUCUMOCTh BEKTOPOB. bazuc. KoopauHarsl.
CucreMsl KOOpJAWHAT Ha IJIOCKOCTU U B IPOCTPAHCTBC




CkansipHOe TpOM3BEIEHIE BEKTOPOB. BEeKTOpHOE MPON3BEACHNE BEKTOPOB.
CMemanHOe TIPOU3BEICHUE BEKTOPOB.

VYpaBHeHUs NPAMON Ha IJIOCKOCTH. 3aJayd Ha COCTABJICHUE YpPaBHEHHI
IIPSIMOM.

VYron Mexay npsiMbIMU Ha TUIOCKOCTH. PaccTosiHue OT TOYKH 0 NPAMOM Ha
IJIOCKOCTH. PaccTosiHre M1y apajlyiesIbHbIMU NIPSMBIMU.

YpaBHEHUSI TIIOCKOCTHU. 3alaHUE MIPSIMOU B TPOCTPAHCTBE.

YTros MeXIy IMIIOCKOCTAMHU. YTOJI MEXAY IPSIMBIMU B IIPOCTPAHCTBE. YTOII
MEXIY MNpsSMOM M IUIOCKOCTBIO. PaccTosiHMe OT TOYKM [0 IUIOCKOCTH.
PaccrosiHne mexny napajuielbHBIMU INIOCKOCTAMU. PaccTosgHue OT TOYKH
JI0 TPSIMOM B MPOCTPAHCTRBE.

Ommurc. ['unep6ona. [Tapabona. IlonspHoe ypaBHEHHE KPUBOM BTOPOTO

nopsaka. KanoHnueckue ypaBHeHUs KPUBOI BTOPOTO MOPsIKa

Ta6muma 5 — [IpakTudeckue 3aHsITHS U UX TPYJTOEMKOCTh

4.3. TlpakTtuueckue (CeMHUHAPCKUE) 3aHATHS
TeMmbl MpakTHYECKUX 3aHATHHA U UX TPYJOEMKOCTb IPUBECHBI B TAOIUIIE 5.

N3 Hux Ne
DopMBITPAKTH N
No . Tpynoem- | mpakTH4EeCKOM | paszjaena
wn Tembl IpakTUYECKUX 3aHATUN 4ECKUX kocTh, (4ac)| moaroToski, | Aucwum-
3aHATUN
(dac) JIUHBI
Cemectp 1
1. | JelicTBUs HaJ KOMILICKCHBIMHU Pemrenue
YHCIaMU B alire0panyeckon 3a1a4
dbopme. Tpuronomerpuieckas
dbopMa KOMIUIEKCHOTO YHCIIa. 1 1
JeicTBus HaJ KOMILJICKCHBIMHU
YUCIaMH B
TPUTOHOMETPUIECKOH hopme
2. JIuneitnble onepanuu Haj Pemenue
MaTpULAMHU. 3a1a4y 1 1
TpaHCIOHMpPOBaHKUE MATPULL.
YMHOKXEHUE MATPHI]
3. | Bbluucnenue onpenenuTenei. Pemenne
O6parnas matpura. Pemenne 3a1a4 1 2
MAaTpPUYHBIX YPABHCHUM.
4. Matpuusslii METOJ, peLICHUS Pemenue
CHUCTEM JIMHEHHBIX YPaBHEHHUI. 3a1a4 1 2
Meton Kpamepa. Meron
l'aycca
5. Pa3nosxeHue BEKTOPOB 110 Pewmenne
0a3ucy. Beruncnenue 3a7a4
KOOpJWHAT TOYEK B 00IIeH
JIEKapTOBOM CUCTEME 1 4
koopauHat. CkaspHoe
MIPOU3BEICHNE BEKTOPOB.
BekropHoe u cMenanHoe
ITPOU3BEJICHNSI BEKTOPOB
6. VYpaBHEeHMs IPSAMOIL Ha Pemenue 1 5
IJIOCKOCTH. 3aJja4y Ha NPSAMYIO 3a1a4




Ha IIJIOCKOCTHU

7. [IpsiMast 1 MIIOCKOCTH B Pemenue 2 6
IIPOCTPAHCTBE 3ajau
Bcero: 8
4.4. JlabopaTopHbIEC 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHHA U UX TPYJOEMKOCTb ITPUBEACHBI B TaOIUIIE 6.
Tabmuna 6 — JlabopaTopHble 3aHATHS U UX TPYJOEMKOCTb
W3 Hux Ne
Ne TpynoeMKoCTb, | MpakTUYECKOH | pa3znena
HaunmenoBanue nabopatopHbix paboT pyA - | TP pasit
/11 (uac) MMOJATOTOBKH, | HUCIIWI
(gac) JIUHBI

VY4eOHBIM MJIaHOM HE MPEAyCMOTPEHO

Bcero

4.5. KypcoBoe NMpoeKTUpOBaHKE/ BHITTOTHEHUE KYPCOBON PabOThI

Y4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

4.6. CamocrosiTenbHas paboTa 00yJaromuxcs

Bunsl camocTosTensHON paboOThI M €€ TPYIOEMKOCTh PUBEIEHBI B Tabnuue 7.

Tabmuia 7 — Buasl caMOCTOSITEIBHOM paOOTHI M €€ TPYI0EMKOCTh

. Bcero, | Cemectp 1,
Bun camocrosiTensHO#M paboThI
qac qac
1 2 3

W3ydeHne TeopeTHuecKoro MmaTepuania

31 31
nucturiuabl (TO)
Kypcooe npoektuposanue (KII, KP)
PacuerHo-Tpaduueckue 3ananus (PI'3)
Brimonaenue pedepara (P)
[TonroroBka K TEKyIIeMy KOHTPOJIIO 31 31
ycneBaemoctu (TKYVY)
Jomamraee 3aganue (/3) 31 31
KonTponbsabie paboTs! 3a0uHKoB (KP3) 31 31
[ToaroroBka Kk MpOMEKYTOUHOMU 31 31
arrectanuu (I1A)

Bcero: 155 155

5. Ilepeuensb yueOHO-METOUIECKOTO 0OECIICYCHHUS
JUISL CAMOCTOSTEILHON PabOThl 00YUYaAIOIIUXCS 110 AUCITUTUTHHE (MOIYJTIO)
Y4eOHO-MeTOINYEeCKHE MaTepuallbl ISl CAaMOCTOSITENIbHOW paboThl 00yJaromuxcs yKa3zaHbl B

mar. 7-11.

6. IlepeueHb meyaTHBIX U AIEKTPOHHBIX YUEOHBIX U3TAHUIN

[lepeuyeHpb neUaTHBIX U SJIEKTPOHHBIX y4eOHBIX M3aHUH MpHUBEICH B Tabmuie 8.




Tabnuua 8— [lepeyeHp MevyaTHBIX U AJIEKTPOHHBIX YUYEOHBIX U3TAHUN

Mudp/ bubnuorpaduyeckas ccpiika Konunuectso
URL agpec 9K3EMILIAPOB B
Ooubmuoreke
(kpome
AIIEKTPOHHBIX
9K3EMILISPOB)
517 [Muckynos H. C. luddepennmansHoe u 159
134 WHTErpalibHOE UcuuciieHus: yueonuk: B2 1., T. 1./
H. C. TTuckynos. - CI16.: Mudpwu, - 1996. - 416 c.
517 [TuckynoB H.C. luddepennumansHoe u 145
134 UHTETpaJIbHOE HCUHCIIeHUE: yueOHoe ocodue. T. 2 /
H. C. ITuckynos. - U3na. crep. - M.: UnTterpan-IIpecc,
1998. - 544 c.
517 [TuckynoB H. C. Iuddepennmanbproe u 237
134 UHTETpaibHOE ncuncieHus: B 2 T.: yauebHoe nmocobue
IJ1s1 cTyAeHToB BTy30B M.: MuTerpan-Ilpecc, 2004 -
- 2004. - 415 c.
517 bepman, I'. H. CoopHuk 3a1a4 1mo Kypcy 165
Bb50 MaTeMaTHYECKOTo aHanu3a: yaeoHoe mocooue / I'. H.
bepman. - 22-¢ u3n., mepepad. - CII6.: [Ipodeccus,
2005. - 432 c.
517 Bricmas matemartuka. Psjer: yaebnoe mocoodue / 1O. 167
I'96 A. I'yeman, C. I1. [TomerTkusn, A. O. CMmupHOB; C.-
[Terep6. roc. yH-T a3pOKOCM. MPUOOPOCTPOCHHS. -
CIIo. : U3g-Bo I'YAIL 2015. - 77 c.
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7. IlepedyeHb AIEKTPOHHBIX 00Pa30BaATEIBHBIX PECYPCOB
UH(POPMALIMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTn «HTepHeT»
[lepeuenn 3IEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcoB uH(pOpPMaLOHHO-
TEJIEKOMMYHHUKAIIMOHHONW ceTn «MHTepHeT», HEOOXOOUMBIX JUIsI OCBOCHHUS TUCHUIUIMHBI
npuBe/ieH B Tadymiie 9.

Tabmuua 9 - IlepedyeHb SIEKTPOHHBIX OOpa30BaTEIbHBIX PECYPCOB HH(POPMALUOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTu «HTepHeT»

URL anpec HaumenoBanue
http://www.math-net.ru OObmepoccuiickuii MaTeMaTHYeCKUii mopTal
http://mathhelpplanet.com/ Maremaruueckuii Gopym Math Help Planet
http://e.lanbook.com/view 3BbC «Jlanb»

8. Ilepeuenb HMHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepedyenr mporpaMMHOTO OOECIEUEHHUS, HCIOIB3YEeMOTr0 TIPU OCYIIECTBICHUHI
00pa3oBaTeNLHOTO MpoIiecca MO AUCIUIITUHE.
[lepedeHp UCIONB3yeMOTr0 MPOTPaMMHOT0 obecrieueHus npeacrasieH B Tadnure 10.

Ta6mmma 10— [Tepeyers mporpaMmMHOTO 0OecrieueHUs
Ne i/t HaunmenoBaunue
1. Microsoft Windows
2. Microsoft Office
3. MathType
4, Wolfram Mathematica

8.2. Ilepeuenp WH(POPMaAITMOHHO-CIPABOYHBIX CHCTEM,UCITOJTh3YEMBIX npu
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPOIIecca MO JUCIUILTNHE

[lepeyeHb WCMONB3YeMbIX WHPOPMALMOHHO-CIIPABOYHBIX CHCTEM TIPEACTaBICH B
tabmuue 11.

Ta6muma 11— [Mepeyersr nHOOpPMAITMOHHO-CITPABOYHBIX CUCTEM

Ne i/t Hanmenosanmue

9BC «Jlaup»

9. MarepuanbHO-TeXHUYecKast 6a3a
CocraB MaTepualbHO-TEXHUYECKOHW 0a3bl, HEOOXOAMMOW [JIi  OCYIIECTBIICHHS
00pa30BaTeNbLHOTO MpoIiecca Mo TUCIUIUTHHE, IPECTaBlIeH B Tabmuiel 2.

Ta6mmma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl

No HanmeHnoBanue coCTaBHOM 4acTh Howmep aygutopuu
n/m MaTepUaTbHO-TEXHHUUECKOHN 0a3bl (TIpu HEOOXOMMOCTH )

1 JlekunoHHas aynuTOpUs

AyauTopus ISl IPaKTUYECKUX 3aHITUI

10. OueHouHBIE CPEeACTBA ISl MPOBEICHUS TPOMEKYTOUHOM aTTecTaIluu
10.1. CocTaB OICHOYHBIX CPEACTBIUISI TIPOBEICHUS TMPOMEKYTOYHOW AaTTeCTAIMH
o0yJaromuxcs Mo AUCUUILINHE PUBEeH B Tabuie 13.



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

Tabmuua 13 — CocTaB OIEHOYHBIX CPEACTB I IPOBEICHHS IPOMEKYTOYHOH aTTeCTalluu

Bua npomexyTo4HOM arrecTanuu IlepedyeHb OLICHOYHBIX CPEACTB

DK3aMeH Crircok BOIPOCOB K 3K3aMeHy\3a1auu;
TecTsl.

10.2. B kayecTBe KpUTEpUEB OIECHKH YpPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMITETCHIIMK O00YyJaronMMHUCS TPUMEHSETCA S-0auibHasi IKajga OIEHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIIN, KOTopas mpuBeaeHa B Tabnune 14. B TeueHne cemecTpa MOXKET UCIOIB30BaThCS
100-6ampHas ~ mKajga ~ MOAYJIBHO-PEUTHHTOBOM  CHUCTEMBbI ~ YHUBEpPCHUTETa,  IpaBUja
UCIIOJIb30BaHUSI KOTOPOH, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAIBHBIM HOPMATHUBHBIM aKTOM
'VAIL
Tabmuua 14 —Kpurepun olleHKH ypoBHSI CPOPMHUPOBAHHOCTH KOMITETEHIIUH

OreHKa KOMITETEHITUHN

XapakTeprcTrKa c(hOPMUPOBAHHBIX KOMIIETEHLUIA
5-0ayupHad mKaia PaKIEp bop

— oOyyaronuiicss TJIyOOKO M BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHa;

— YBEPEHHO, JIOTUYHO, [10CJIEI0BATEIbHO U TPAMOTHO €r0 U3J1araer;

— ONUPAsACh Ha 3HAHUS OCHOBHOM W JONOJHUTEIbHOM JMTEPATYpHI,
TECHO IPUBS3bIBAET YCBOCHHBIE HAYYHBIE MOJIOXKEHUS C MPAKTUYECKOU
JESATENLHOCTBIO HAIPABJICHMUS;

— yMeJ10 000CHOBBIBAET M ApTyMEHTUPYET BbIIBUTAaEMbIE UM UJIEH;

— JIeJIaeT BBIBOALI M 000OIICHHUS;

— cBOOOHO BJIAJICET CHCTEMOM CIEIUATM3UPOBAHHBIX MOHSITHH.

«OTJIIMYHO»
(Ga4YTCHO»

— 00y4arouuiicst TBEpIO YCBOMJI IPOTPaMMHBINA MaTepHall, TPaMOTHO U
M0 CYIIECTBY H3JaraeT €ro, ONHUpPasCh HAa 3HAHUS OCHOBHOWU
JIUTEPaTypBhI;

— HE JIOIIYCKAET CYIIECTBEHHBIX HETOUHOCTEM;

— YBA3BIBACT YCBOCHHBIC 3HAHUS C MPAKTUYECKOW JESATEIbHOCTHIO
HaIpaBJICHUS;

— apryMEHTUPYET HAYYHBIE TTOJIOKEHHUS;

— JIeJIaeT BBIBOJBI U 0000IIECHMS;

— BJIAJICET CUCTEMOM CIIELMATIM3UPOBAHHBIX OHSITUH.

(XOPOLIO»
(Ga4uTCHO»

— oOyyJaronuiicss yCBOMJI TOJIBKO OCHOBHOW IPOTPaMMHBIA MaTepua,
[0 CYIIECTBY HM3JaraeT €ro, OMMpasch Ha 3HAHUS TOJBKO OCHOBHOH
JUTEPATYPHL;

— JIOIyCKaeT HeCYIIECTBEHHBIE OMMOKN U HETOYHOCTH;

— HCTBITHIBACT 3aTPYIHEHHUS B TPAKTHYECKOM NPUMEHEHHH 3HAHHN
HarpaBJICHUS;

— cnabo apryMeHTUPYeT Hay4YHbIE MTOJIOKEHUS;

— 3aTpyaHseTcs B (OpMYIMPOBAHUN BBIBOJOB M 0000IICHMIA;

— YaCTHUYHO BJIAJCET CUCTEMOH CIICIMATH3UPOBAHHBIX TOHATHH.

«yZI0BJIETBOPUTEIIHHOY
«BAYTEHO»

— oOyyJaronuiicss HE YCBOWJI 3HAYUTEIBHOM YacTH MPOrPaMMHOTO
MaTepuana;

— JIOIYCKaeT  CYIIECTBEHHbIE  OMMOKM W  HETOYHOCTH  TIpHU
paccMoTpeHHuH npo0sieM B KOHKPETHOM HallpaBJICHUH;

— UCTIBITHIBAET TPYAHOCTH B IPAKTUYECKOM MPUMEHEHUU 3HAHUII;

— HE MOXET apryMEHTHPOBATh HAYUHBIE ITOJOKEHUS;

— He (OPMYIHPYET BHIBOJAOB U 0000IICHHIA.

«HEYIOBJIETBOPUTEIILHO
«HE 3a4TEHO»

10.3. TunoBble KOHTPOJILHBIC 3a/1aHUS WM UHBIE MaTePHAIIBI.
Bompocsr (3agaun) asis sK3aMeHa mpeacTaBieHsl B Tabmuie 15.

Tabmuia 15 — Boripocs! (3agaun) 115 9K3aMeHa

Kon

Ne mi/m [Tepeuens BonmpocoB (3a1a4) sl FK3aMeHa
WHMKATOpa




3ananue 1.
1) Bpr4HCINTD NPOU3BEICHUE KOMIUIEKCHBIX YHCEN B
anreOpanyeckoit opme 3anucu
(5+2i) = (6 + 5i)

2) Bepno mu yrBepxkaenue: «JlelicTBUTEIbHAS YaCcTh
MPOM3BEICHUSI KOMIUIEKCHBIX YMCEN B anredpandeckoit popme
3allMCH paBHA MPOU3BEACHUIO JEHCTBUTEIBHBIX YaCTEH
COMHOXMUTeENEN». OTBET apryMEeHTUPYHTE.

3amanue 2.
1) BbluUCIUTH NPOU3BEACHNE KOMIUICKCHBIX YUCET B
anreOpanveckoit hopme 3anucu
(7 — 4i) = (1 + 3i)

2) Bepno mu yrBepxkaenue: «JlelicTBUTEIbHAS YacTh
MPOM3BEICHUSI KOMIUIEKCHBIX YMCEN B anredpandeckoit popme
3aMMCH BBIUMCISAETCS KaK PA3HOCTh IPOU3BEACHUS
JIEWCTBUTEIIBHBIX YACTEW U MPOU3BEICHUS MHUMBIX YacTE
COMHOXUTEINEH». OTBET apryMeHTUPYUTE.

3ananue 3.
1) Bpr4HCINTD NPOU3BEICHUE KOMIUIEKCHBIX YHCEN B
anreOpanyeckoit popme 3anucu
(7 +4i) = (4 — 30)

2) Bepno mu yrBepxkaenue: «JlelicTBUTEIbHAS YacTh
MPOM3BEICHUSI KOMIUIEKCHBIX YMCEN B aluredpandeckoit popme
3aMKMCH BBIUMCIAETCSA KaK CyMMa MPOU3BEACHUS
JIEWCTBUTEIIbHBIX YACTEW U MPOU3BEICHUS MHUMBIX YaCTEl
COMHOXUTENEH». OTBET apryMeHTUPYUTE.

3ananue 4.
1) BpraHCINTD NPOU3BEICHUE KOMIUIEKCHBIX YHCEN B
anreOpanyeckoit popme 3anucu
(9 — 4i) = (8 — 5i)

2) BepHo 1u yTBepkacHuUe: «/lelicTBUTENbHAS YacTh
MIPOU3BEICHUS KOMIUIEKCHBIX YHCEN B alireOpandeckoi popme
3alMCH BBIYHUCIISAETCS KaK IPOU3BENECHUS MHUMBIX YacTei
COMHOXUTENEH». OTBET apryMEeHTUPYUTE.

3ananue 5.
1) Bp4HCINTD NPOU3BEICHUE KOMIUIEKCHBIX YHCEN B
anreOpanyeckoit popme 3anucu
(9 +6i) (2 —7i)

YK-2.V.1
OIIK-3./1.1




2) BepHo mu yrBepxkaenue: «lIponsBeeHne KOMIUICKCHBIX YHCEI
B anreOpanueckoi (opme 3ammcu MOXKeT OBITh BBIYHCIEHO TI0
IIPAaBWJy BBIUMCIECHUSI IPOU3BENEHUS MHOTrOwWIeHOB» OTBeT

apryMEeHTUPYUTE.

Kak Ha3eiBaetcs popma 3amucu KOMITJIEKCHOTO YUCIIa, MMEIOIIIast YK-2.3.1
BUIl z=|z|-(cosQ+ising), Kak HAa3bIBAIOTCS B ATOW 3amuCH |z| u ¢? OIIK-3.4.1
Pe3ynbrar kakoy onepanuy HaJl KOMIUIEKCHBIMY YUCIaMU MOKET YK-2.3.1
OBITH 3aIIMCaH B BHUE OIIK-3./1.1
|z1] - [z2| (COS(@at@2) + isin(p1t¢2)) ?
Pe3ynbrar kakoy onepanuy HaJl KOMIUIEKCHBIMY YUCIaMU MOKET YK-2.3.1
OBITh 3amKcaH B BUjE |Z1|:|Z2|- (COS(@1-¢2) + iSiN(@1-¢2)) ? OIIK-3.1.1
3ananue 1. YK-2.V.1
1) KowmrmiekcHoe unciio Z 3alicano B alreOpandecKoi u B YK-2.B.2

TPUTOHOMETPHUYECKON (hopmax: OIIK-3./1.1
7= V3 1 —1 ™ T

—?+: 3= (CGSE+Lsmg)

Haiinnre 12-10 creneHs yucia Z
2) Kakyio ¢popmy 3amucu 4rcia Bbl Hcmob3oBanu? O0ocHyiTe

CBOI1 BBIOOD
3ananue 2.
1) KowmrmiekcHOe YncIio Z 3alicano B alreOpandecKoi u B

TPUTOHOMETPHUECKOH opmax:

- m . . T

Z=5+i5y3= 10[Cos§+1 smg)
Haiinute 3-10 cTeneHs uncia 7
2) Kakyio ¢popmy 3amucu drcia Bbl Hcmoib3oBanu? O0ocHyiTe

CBOI1 BBIOOD
3ananue 1. YK-2.3.1

1) Haiitu matpuny C = 44 + 3BY, rae VK-2.V.3

2 -2
1 0 2
a=(2, 5 3)82(—1 3
3 -3

2) Bribepute u3 crucka nupoBbie CPEACTBA, KOTOPHIE MOTYT
OBITH MPUMEHEHBI JJIS PEIICHUS TaHHO! 3a1a4H.

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

3amganue 2.




1. Haiitu matpuity C = 44 — 5B*, rie

2 =2
1 4 2
A= B=|-—
(_1 3 _4) ( 31 —43>
2. Bribepute u3 cnucka nupoBbie CPeACcTBa, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JUIS PEIICHHS JaHHOH 3a1a4H.
a) Microsoft Access
b) Wolfram Mathematica

¢) Microsoft PowerPoint

3amanue 3.
1. Haiitu matpuny C = 24 + 3BY, rae

2 -2
a=(4  e-(2 %)

-4 -3
2. Bri6epuTte u3 cnimcka mudpoBbie CPeICcTBa, KOTOPHIE MOTYT
OBITh IPUMEHEHBI JJIS PEIICHUS TaHHOH! 3a1a4H.

a) Microsoft Access

b) Wolfram Mathematica

C) Microsoft PowerPoint
3aganue 4.

1. Haiitu matpuny C = 34 — 5BY, rae

1 -2
/1 0 2y,
(s 3 2= 3)
2. BriGepure u3 crincka uQpoBble cpeicTBa, KOTOPIE MOTYT
OBITH IPUMEHEHBI JUIS PEIICHNS JaHHOH 3a1a4H.
a) Microsoft Access
b) Wolfram Mathematica

C) Microsoft PowerPoint

3ananue 9.
1. Haiitu matpuity C = 44 + 3B*, roe

a-(h 4 2e( )

3 -3
2. Bri6epuTte u3 cnimcka mudpoBbie CPeICcTBa, KOTOPHIE MOTYT
OBITh IPUMEHEHBI JJIS PEIICHUS TaHHOH! 3a1a4H.
a) Microsoft Access
b) Wolfram Mathematica
C) Microsoft PowerPoint

1. 3anummTe pe3ynbTaT ACHUCTBUN HAJ MaTPUIIAMH.

A+0=...
2. 3anuimmTe pe3yabTaT ASHCTBUN HaJl MaTpUIlaMHU

VYK-2.3.1




A+(-A)=
3. Tlponomxure Gpopmyiry

7(A+B)=
4. Tlpomomxute hopmyny

5A-5B=
5. Tlpomomxute hopmyiny

2 x(4A)=

3ananue 1.
1) Haiitu npousBenenue Matpuil A = B, rie

2 5
0 -2 —4
A= B=|0 -2
R R
2) BriOepure u3 cnrcka uQpoBbIe CPECTBA, KOTOPBIE MOTYT
OBITH MPUMEHEHBI JJIs peIeHus JaHHOU 3aaaun. OOOCHYHTe
BBIOOp M (pPOBOTO CpescTBa

a) Microsoft Access
b) Microsoft PowerPoint

¢) Wolfram Mathematica

3ananue 2.
1) Haiitu npousBenenue matpunl A = B, rie

=63 ()

2) BeiGepute u3 criucka nudpoBbie CPeaCTBA, KOTOPHIE MOTYT
OBITh MPUMEHEHBI JIJISI PEIICHUS TaHHOW 3a/1a4H.

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

3amanue 3.
1) Haiitu npousBenenue Matpuil A = B, rie

4 3
0 -2 =3y N
= 5)8_(2 03)
2) Bribepure u3 crircka UQpPOBBIE CPEICTBA, KOTOPBIE MOT'YT

OBITH IPUMEHEHBI JJIS PEIICHUS TaHHO! 3a1a4H.

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

VK-2.V.3
VK-2.B.2




3amaunue 4.
1) Haiitu npousBenenne Matpuil A = B, rae

TR ()

2) BeiGepuTte u3 criicka mudpoBbIe CPEACTBA, KOTOPHIE MOTYT OBITh
MMPUMCHCHBI JIs1 pCIICHUA I[aHHOﬁ 3aayu.

a) Microsoft Access

b) Microsoft PowerPoint

C) Wolfram Mathematica

3amanue 5.
Haiitn npousseaenue marpuil A = B, rae
2 3
A:(‘; :1 _04) B=(1 —2)
2 0
2. BriGepute u3 crircka mudpoBbie CPEACTBA, KOTOPHIE MOTYT OBITh
MMPUMCHCHBI JIs1 pCIICHUA I[aHHOI‘/JI 3aayu.
a) Microsoft Access

b) Microsoft PowerPoint
C) Wolfram Mathematica

3ananue 1.
1) Haiitu onpenenuTeb 2-T0 MOPSIKa MaTPHUIIBI
2 5
-3 7

2) OOocHYHTE KaK BBIYHCIUTH OIPEICIUTENh BTOPOTO MOPSAKA.

3amanue 2.
1) Haiitu onpenenurens 2-To MOPSIIKA MATPUIIBI

P
4 -5

2) OOocHYHTE KaK BBIYHCIUTH OIPEICIUTENh BTOPOTO MOPSKA.

3amanue 3.
1) Haiitu onpenenurens 2-To MOPSIIKA MATPUIIBI

s ol

2) OOocHYHTE KaK BBIYHCIUTH OIPEICIUTENh BTOPOTO MOPSAKA.

3amaunue 4.
1) Haiitu onpenenurens 2-To MOPSIIKA MATPUIIBI

s Sl
—-14 -8

2) OOocHYHTE KaK BBIYHCIUTH OIPEICIUTENh BTOPOTO MOPSAKA.

VK-2.V.1
VK-2.B.2




3ananue 5.
1) Haiitu onpenenuTeb 2-T0 MOPSIKa MaTPHUIIBI

|52
10 3

2) OOocHYHTE KaK BBIYHCIUTH OIPEICIUTENh BTOPOTO MOPSAKA.

10.

1 2 -1
3ananue: naHa Matpuna { 3 1 2

4 -2 5
Haiinure anrebpandeckue AOMOTHEHUS:
1. Ay

AlZ

o~ w DN
e
)
w

YK-2.V.1

11.

UeMy paBeH OolnpeaeanuTenb TPEyroJbHOM MaTpULbI?

VK-2.3.1

12.

O6o3HauuM Aq,A4,, ..., A, — CTPOKM MATPUILBL U @y; A3 ... ; Oy -
JICHCTBUTEIIbHBIC YU CIIA.
Ecnu cymecTByeT Takoii Habop ymces, Cpeu KOTOPBIX €CTh XOTS-
OBl OJTHO YUCIJIO OTIMYHOE OT HYJIS, U IIPH 3TOM JIMHEHHAas
KOMOUWHAIMSI CTPOK MAaTPHIIbI C ’TUMHU YMCIIaMHU paBHA HYJIEBOM
CTpOKE:
a;Ay+ ads + -+ andn =0,

rae 0 = (0,0, ...,0).
Kak B 3TOM cityyae Ha3bIBalOTCSA CTPOKH MaTPHUIIbI?

VK-2.3.1

13.

Iycts Matpuisl A u Al ynoBneTBOpsIoT ycnoBuio
A‘AT=A1TA=E, rne E — equHN4YHAsA MaTPHIIA N -TO TOPAIKA.
Kak Ha3piBaroTCs TAKHE MAaTPUILIBI?

VK-2.3.1

14.

3aganue 1. Haiitn maTtpuny X u3 ypaBHeHust A = X = B, rae
4= (:;1 g) b= (—_1?7 :g)
3ananue 2. Halitu matpuily X u3 ypaBHenust A = X = B, rie
a=(3 %) p=(s )

3aganue 3. Haiitn maTpuny X u3 ypaBHeHust A = X = B, rae

1= ) e=0y 1)

VK-2.V.1
VK-2.B.2




3aganue 4. Haiitn maTtpuny X u3 ypaBHeHust A = X = B, rae
(1 =2 (9 6
4= (3 —7) B= (29 19)

3aganue 5. Halitn maTpuny X u3 ypaBHeHust A = X = B, rae

A:@ :3) B:(;i 152)

15.

Kak Ha3bpiBaeTcs cuctema anreOpanueckux ypaBHEHUH, KaKI0€ U3
KOTOPBIX SIBIISECTCS JTMHEHHBIM?

VK-2.3.1

16.

Kakue MeTozp! pemeHus: CHCTEM JIMHEWHBIX alnre0pandeckux
ypaBHEHUI BaM U3BECTHBI?

VK-2.3.1

17.

CpaBHuTE yCI0BHs IPUMEHEHNSI METO0B PEIICHUS CUCTEM
JUHENHBIX ypaBHEHUH. Kakoll METO peleH s CUCTEMBI TMHENHBIX
areOpandyecknx ypaBHEHUH IPUMEHSIOTCS B TOM cllydae, €Clii
OIIPEAEINTEND MaTPUILIBI CUCTEMBI PABEH HYJIIO?

VK-2.V.3

18.

CpaBHuTE yCln0BHs IPUMEHEHNSI METO0B PEIIECHUS CUCTEM
JUHENHBIX ypaBHEHUH. Kakoll METO pelieH sl CUCTEMBI TMHEMHBIX
areOpandyeckrx ypaBHEHUH IPUMEHSIOTCS B TOM cllydae, €Cliu
MaTpHUlla CUCTEMBI HE SIBIISIETCS KBaJpaTHON?

OIIK-1.V.1
VK-2.V.3

19.

IIpy kakOM yCITOBUM OJTHOPOAHASA CUCTEMA JTMHEUHBIX YPaBHEHUH
MMEET HEHYJIEBOE pelIeHue?

VYK-2.3.1

20.

Kak Ha3piBaeTcs qByMepHas CUCTEMA KOOPAUHAT, B KOTOPOI
Ka)Kasi TOYKa Ha MJIOCKOCTH ONPEAEIAETCS IBYMS YHCIAMHU -
HOJIIPHBIM YTJIOM U MOJISIPHBIM paguycom?

OIIK-1.3.1

21.

Kak Ha3piBaeTcs cuctemMa KOOpAMHAT, B KOTOPOM KaXk/asi TOUKa B
IPOCTPAHCTBE OIpeaeseTcs TpeMs unciaamu - (I, 0, ¢), rae r—
pannyc-BeKTOp TOUKH, 6 U ¢ — 3eHUTHBIN U a3UMYTaJIbHBINA YTIIbI
COOTBETCTBEHHO?

VK-2.3.1

22,

Urto Takoe BeKTOp?

YK-2.3.1

23.

Kak Ha3bIBaeTCs BEKTOP, HAYaJI0 KOTOPOTO COBITAJIACT C €TI0
KOHIIOM?

YK-2.3.1

24,

ITo xakoii popmyiie onpenenseTcs CKaIIpHOE TPOU3BEICHNE
BEKTOPOB?

VYK-2.3.1

25.

[To kakoit popmyIe BEIYUCIACTCS CKATSIPHOE TIPOU3BEACHUE

i
BEKTOPOB @ W b , €Cll U3BECTHBI KOOPANHATHI BEKTOPOB B
nekaptoBoi cucreme (B cucreme : 0X, Oy, 0z)

VK-2.3.1




ITo xakoii popMysie BEIYUCISIETCS BEKTOPHOE MMPOU3BEACHUE YK-2.3.1
BEKTOPOB, €CIIM U3BECTHBI UX KOOPJMHATHI B ICKApTOBOI cucTeMe
26. koopauHart (X, Y, 2)?
Mo kakoit popmyre onpenensercss MOAYJIb BEKTOPHOTO YK-2.3.1
2r1. MIPOU3BEJCHUS BEKTOPOB?
28. UeMy paBHO pacCTOSIHHE OT TOYKH 0 MPAMOWA? YK-2.3.1
3aganue 1. CocraBuTh ypaBHeHHE NpsMoM mnpoxoxasuend uepes | YK-2.3.1
. L oxt2 y—9
TOUKy M (2,4) 1 nepneHauKyIIpHON MpsIMOo y = -
OtBer 3amMcaTh B BUJE YypaBHEHUS TMPSMOMl C  YIJIOBBIM
K03 uUIneHTOM
3ananue 2. CocTaBUTh ypaBHEHUE NPSIMOH IPOXOIALIEH uepe3
TOYKY M(1,—4) 51 NEPIEHAUKYIIAPHON IPsIMOi
—4x —5y+14=0.
OtBer 3amucaTh B BHUAEC YpaBHEHHUS TPSAMOW C  YIJIOBBIM
ko3 urmeHTOM
3aganue 3. CocTaBUTh YpaBHEHHE NPSIMOM MPOXOASIIEH uepes
. L x+16 y—9
29. TouKy M (—1,—3) u napamuieabHON IpsIMO 2 = =
OtBer 3amMcaTh B BUJE YypaBHEHUS TMPSMOMl C  YIJIOBBIM
K03 uUImeHTOM
3ananue 4. CocTaBUTh ypaBHEHUE NPSIMOH MPOXOIsALIEH uepe3
TouKy M (1,—1) u nepueHAUKYISIpHON npsAMoit y = —5x + 2.
OtBer 3amMcaTh B BUJE YypaBHEHUS TMPSMOMl C  YIJIOBBIM
K03 uUIneHTOM
3amanue 5. CocTaBUTh ypaBHEHUE NPSIMOH MPOXOIsALIEH uepe3
. _x+1 y—6
TouKy M (3,1) 1 neprneHIuKyIIpHON MPAMON —5 = —4
OtBer 3amucaTh B BHUAEC YpaBHEHHUS TPSAMOW C  YIJIOBBIM
ko3 urmeHTOM
Kakum ypaBHEHHEM OMUCHIBAETCS MIJIOCKOCTh B IEKAPTOBBIX YK-2.3.1
30. KoopauHaTax (X, Y, z)?
ChopmynupyiiTe  HeoOxomumoe u  jgocratouHoe  yciosue | YK-2.3.1
3L napasIebHOCTH MPSMON U MIIOCKOCTH.
Kakum ypaBHeHueM omnuchiBaeTca mnpsmas, npoxonsmas uepe3 | YK-2.3.1
TOYKY (X0, Yo, Zo) M WUMEIOMIAs HAMNPAaBIAIONINN BEKTOp C
32. xoopaunaramu (I, m, n)?




Kakum ypaBHEHHEM onuchIBaeTcs mpsimasi, mpoxonsuias uepes ase | YK-2.3.1
33. TOUKH (X1, Y1, Z1) U (X2, Y2, Z2)?

Kakum 00pa3oM MOXHO 33/1aTh MPSAMYIO C IIOMOUIBIO IBYX YK-2.3.1
34. IJIOCKOCTEMN?

C moMotipio Kakoi (GopMysIbl MOXKXHO HANTH YTOJl MEXIY YK-2.3.1
35. npsIMbIMU?

Hopwmainb k muitockoctu umeet koopaunatsl (A, B, C); koopaunater | YK-2.3.1

HanpaBJIoEero Bekropa npssmoii (I,m,n)/
36. C nomo1bio Kakoil popMyITbl MOKHO HAMTH yro MEXIy NMpsIMOH U

IUIOCKOCTBIO?

[To xakoii popMyie MOKHO ONIPEACIIUTH PACCTOSTHUE OT TOYKHU JI0 YK-2.3.1
3r. IJIOCKOCTH?
38. Hanumure kaHOHMYECKOE ypaBHEHUE IUIMIICA. YK-2.3.1
39. Hanumure kaHoOHMYECKOe YpaBHEHUE TUIIEPOOPBI. YK-2.3.1
40. Hanumure kaHOHMYECKOE YpaBHEHUE MapaloIIbl. YK-2.3.1

Ta6muia 16 — Boripocs! (3amaun) nist 3auera / audd. 3adera

Bomnpocs! (3agaun) muis 3adera / nud¢. 3auera rnpeacraBieHsl B Taduuie 16.

Ne /i [Tepeuens BompocoB (3ana4) amns 3adera / qudd. 3ayera

Kon
WHMKATOpa

Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO

MpeICTaBICHBI B TabmwmIe 17.
Tabmuua 17 — IlepeueHb TeM AJ1s1 KypCOBOTO MPOEKTUPOBAHMS/BHIIOJTHEHUSI KYPCOBOM pabOThI

[lepeueHnp Tem Uii KypCOBOTO TPOEKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOTHI

Ne /i [IpumepHbIi IepeyeHb TEM I KypCOBOTO POSKTHPOBAHNUS/BBITIOTHEHUS
3 KYpPCOBOM pabOTHI
Y4eOHBIM IIIaHOM HE MPEIYCMOTPEHO
BOHpOCBI AJid IIPOBCACHUA HpOMG)KyTO‘IHOﬁ arrecCralluu B BUAC TCCTUPOBAHUA

MpeICTaBICHBI B TabnwuIe 18.

Tab6mmia 18 — [TpumepHsIii TepedeHb BONPOCOB ISl TECTOB

Ne . Kon
[IpumepHBIii TepeueHb BOMPOCOB ISl TECTOB
/11 WHJIMKaTOpa
TuoBo BapuaHT TECTOB
1 cemectp
1 | [ana maTpuna 1) as VK-2.V.1

2) "z




a a
A=( 11 12). 3) an
Q31 Qg2
Eé anreOpanueckoe | 4)  —ay,
JIOTIIOJTHEHUE Ass
paBHo. ..
W3 npuBeIEHHBIX d11 412 VK-2.V.1
a a
MaTpuIl oOpaTHBIC 1) 21 22
0 dao
CYIIECTBYIOT Y
MaTpHII. . . 0 0 ay
2) D 0 323
0 0 dzz
417 a2 A3
3) | 0 axp az
0 0 dsz3
37 33 Q43
4) (‘121 33 ‘123)
0 0 0
Kakum merogom moxno | 1)  I'. Kpamepa VYK-2.3.1
CIINUTh CHCTEMY,
P 4 2) K. ®.Taycca
ONpeAeUTENb, OCHOBHOM
MATPHIIB KOTOPOi paBeH 3) ¢ moMoIIEI 00PATHOW MATPHIIBI
HYJIXO 4)  moOBIM CIOCOOOM
Cucrema coBmecTHa | 1)  Gombire 1 YK-2.3.1
TOTJa U TOJBKO TOTHA, | 2)  PaHT MAaTPHIIbI CHCTEMbI paBCH
KOTJa. .. paHry pacuIMPEHHON MaTPHIIbI
CHCTEMBI
3) panr pasen 0
4)  panr paseH |
Jlist BEKTOpOB & W b | 1) BekTOpBI MEpHEHINKYISIPHEL VK-2.V.1
BBITTOJIHSIOTCS YCIIOBUSI: 2) BEKTOPBI HaPAILICIbHEI
3) BEKTOpPBI MapayUiejbHbI U HE MOTYT

JIe)KaTh Ha OJTHOU MPSIMOi




4) BEKTOpBI JIGKAT Ha OIHON MPSIMOM

a a
* Y z WJIM NTapaJlIesIbHbI
TOT/IA. . ..
BekropHoe 1) xomnmHeapHo#t mmockoctH, B | YK-2.3.1
MPOU3BEICHNE BEKTOPOB KOTOPOM JIe)KaT ePEeMHOKAEMBbIE
=
du b — 910 BeKTOP. .. BEKTOpa
2) TepHneHANKYISPHBIA IJIOCKOCTH
Y, )
B KOTOpOU JIexar
MEPEMHO0KAEMbIE BEKTOPHI
3) Hynesoi
4) coBmamalmuUid ¢ OJHHM U3
NIEPEMHOXKAEMBIX BEKTOPOB
PaccTositHuEe OT TOYKHM 10 1) |Axq+Byo+C| VK-2.3.1
Z1R2\A21 2
TUIOCKOCTH MOKHO VAZ+B2VAZ+C
BBIUHCITATH 1o 2) Ay-A,+BB,+C,C,
bopmyre. .. JA§+3§+cf- JA§+B§+CZZ
3) |Axg+Byg+Czy+D|
-2 0
VA*+B?+(?
4) |Am+Bn+cCp|
VA*+B=+C = /m*+n-+p
['eomerpuueckoe wMecto | 1)  rumepbosoi YK-2.3.1
TOYEK TUIOCKOCTH, CyMMa .
ke 2)  mapaboioi
pacCcTOsIHUN OT KaXI0H
U3 KOTOPBIX JI0 JIBYX 3)  OKpyxKHOCTbIO
JAHHBIX ~ TOYCK  OTOH | 4)  suyumncom
TUTOCKOCTH eCTh
BEIMYMHA TOCTOSIHHAS,
HA3bIBACTCH. ..
Haiitu ypaBHEHHE 1) x+1 _ y-2  z—4 VK-2.3.1
- o o -3 2 4
pSAMOH,  MPOXOISIIEH
qgepes TOYKY 2) x+1 y+2  z+4

A(-1;2; 4),




HEepIEHIUKYIISIPHO 3)
-3 -2 -4
TUIOCKOCTH
3x-2y-4z+1=0 g) otz
-3~ -2 -a
10 | Pemmwmth cucremy | 1) x=0,y=1,z=-3 YK-2.3.1
JMHENUHBIX  ypaBHEHHI 2)  x=0,y=1 z=-2
METOJIOM l'aycca
x+y+z=-2 3 x=0,y=-1,z=2
2x —y+3z=-10
—x+2y—z=35 4) x=0,y=-1,z=-2
11 | Beluuciuts -1 —6 VK-2.V.1
n (5 32)
2 -1y /1 -2 2 7 2
(1 2 ) (3 2 ) ) (1 0)
0 0
3y (=)
7 2
9 (G 5)
12 | dana matpuna 1) ayy YK-2.V.1
A_(an '1112) ) —aiz
Az1 QAzz/
3) ap;
Eé anredpamdeckoe | 4)  —q,,
JIOIIOJTHEHUE Axq
paBHo. ..
13 | Marpuna A7t 1) At-AaxA-At VK-2.3.1
Ha3bIBaeTCsI  OOpaTHOM -1
2) Al-Aa=x1
MaTpuIle A, eciu
3) Al1-A=4-A1=E

BBITIOJIHACTCS YCIIOBUC

4)

ATl-4=0




14 CKaJDIprIM 1) |&| |5| arccos o yK'2.3.1
NPOM3BEICHUEM  JIBYX .
S 2 al | b | ctg a
HCHYJICBBIX BEKTOPOB @
u b HaseiBaercs uwmcno, | 3)  |d ‘5| cosa
paBHoOE. .. .
4) ldl|b|tga
15 | Yemy paBHO cmemranHoe | 1) 0 YK-2.V.1
IPOU3BEICHHUE BEKTOPOB 2) 1
aba
3) -2
4) 2
16 | YpaBHeHue npsmoit, | 1) (x—a)+(y—b)=0 YK-2.3.1
MPOXOJAILIEH 4Yepe3 IBe 2) y-y1 _ x-x4
TOYKH MOKHO COCTABHTh yamyi o %t
1o GpopmyiIe. .. 3) A(x—x9)+B(y—y,) =0
4)  ¥y—yo =k(x—x0)
17 | F'eomerpuueckoe ™ecto | 1)  IlapaGomy YK-2.3.1
TOYEK, KOTOpBIE 2)  oxpyHOCTS
XapaKTePU3YIOT
SKCIeHTpHcHTET €& >1 3)  rumepGory
npecTaBIIsieT co0oi 4)  swmnc
18 c 1) nelcCTBUTEIBHON OCBIO YK-2.V.1
OtHomieHue ~—
4 2) acHUMITOTOM
Ha3bIBaeTCA. ..

3) DKCLHEHTPUCHUTETOM

4) (okaabHBIM PaguyCcoOM




19 | Haiitu ypaBHeHue | 1y x+l _ y-2 _ z—4 VK-2.V.1
3 -2 -4
NpsSMOM,  MPOXOIALIEH
uepes TOUKy | ) x+l _ytz  z+d
3 2 4
A(—1;2;4),
epre KYIAPHO 3) x—1 y—2 z—4
HEePIEHIUKYIISAPH = =
-3 -2 -4
TUTOCKOCTH
x+1 y+2 z+4
3x-2y-4z+1=0 o
20 | Onpenenutsb kakoe | 1) x2+y2-8x=0 VK-2.3.1
ypaBHEHUE JTMHUAN )
2) x=--,/25—y?
COOTBETCTBYET ) 3 Y
napabore. .. 3)  -2x2+3yZ-Ax+15y+4=0
4)  x+4y-2y*-5=0
21 | Pemuts cucremy | 1) x=0, y=1, z=-2 VK-2.3.1
JUHEUHBIX  YpaBHEHUU 2)  x=0,y=-1, z=2
METOJIOM l'aycca
x +.}T + z= 2 3) X:0, y:1, Z:2
2Zx —y+3z=10
—x+2y—z=-5 4) x=0,y=-1, z=3
22 | BeruuciauThb YK-2.3.1
-1 -1y 4 -2 7 1
G )G 2) v (5
-7 0
2 (5 o)
1 0
3y (; )
0 1
9 (5 5)
23 | Mpsmoit y = -2x + 111) (0;3) YK-2.3.1




MMPUHAJICIKUT TOYKA

2) (-1;3)

3) (2,3)
4) (=2;1)
24 | Ilpsmasy = —-2X + 5 1) tg(5) YK-2.3.1
obpa3yer ¢ 2) tg(-2)
MOJIOYKUTETBHBIM 3) arctg(-2)
Hanpasienuem ocu OX 4) tg (2
YIOJ o, paBHBIN:
25 | Yron Mexay npsiMeIME 1) teg= ‘ 15 VK-2.3.1
1+1+5
y=x+1 y=5%+3
onpeensercs o 2) tg@= ‘1:“15
dbopmyre: s
3 te= |1+1a=(—5]
3-5
4) tBe= ‘1+1a=5
26 | [lpu penieHUH CHCTEMBI 1) 5 3‘ VK-2.Y.3
8 7
JMHENMHBIX  ypaBHEHHI
X1 + 3x2 =5 2 1 3
{4x1 —7x, =8 o | 2| —?|
OpaBuIly 3) g _3?|
Kpamepaonpenenurens
A MeeT BUL: 1 5
4) 4 8‘
27 | Pemmts CHCTEMY 1) (2;-1) YK-2.V.3
JUHEUHBIX  YpaBHCHUHU 2) mupaswio Kpamepa HEepuMEHUMO
{ X1 +2x, =10 o 3) (1;2)
4x,+8x, =1
4 &1
npasuityKpamepa:
28 | Pemuth CHCTEMY 1) (1;0;0) YK-2.V.3
JUHEWHBIX  YpaBHEHHIA 2) (0;1,0
meromom Kpamepa: 3) (0;0;1)




4) (1,0;1)
X1 +x2_X3:O
le—xz +X3:3
xl—zxz +X3:2

29 | MokasarenpHas  (opma 1) ﬁei_T“ VK-2.Y.3
KOMILICKCHOTO YKCIIa 3w
= -1 + i umeer BUI: 2 ﬁgli
3) V2e'z
4) Ze':
30 | Moaynb KOMITJIEKCHOTO 1) 0 YK-2.V.3
qHciia Z = —i paBeH: 2) 1
3) 2
4 5

[lepeyeHb TeM KOHTPOJBHBIX PadOT MO AMCLUMUIUIMHE OOYYAIOMIMXCS 3a04HOM (HOpMBI
0o0ydJeHwus1, mpeacTaBiieHbl B Tadmie 19.

Tabnuna 19 — [lepedeHb KOHTPOIBHBIX pabOT

No /it ITepeyeHb KOHTPOJIBHBIX PadbOT
1 KowmriekcHple yricia u MaTpuibl. CHCTEMBI THHEHHBIX YPaBHCHHM.
2 [Ipsamas va mockoctu. [IpsiMast ¥ MIIOCKOCTH B TPOCTPAHCTBE.
10.4. MeTtoauveckne  MaTepuabl, OIIpELEIISIONINE MpOLEAYPHI OLICHMBAHUSA

UH/IMKATOPOB, XapaKTepU3YIOIIMX HSTanbl (HOPMUPOBAHMS KOMIIETCHLMH, COAEpKarcs B
JOKAJIbHBIX HOpMaTuBHBIX akTax ['YAII, pernameHTUpYyOIIMX MOPAJOK W IHPOLEAYPY
IPOBE/ICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MIPOMEKYTOUHON aTTeCTallMi 00yJaroIuXcs
I'VAIL

11. Meroauveckue yka3aHus A1 00y4YaIOIMIUXCs IO OCBOCHUIO AUCITUTUTHHBI

11.1. Meroauueckue ykazaHHs s OOy4aloIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
Marepuaa.

OcHOBHOE Ha3HAuYEHUE JICKIIMOHHOTO MaTepuajia — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
IyOOKOE W SICHOE H3JIOKeHHE ydeOHoro marepuana. Ha3zHaueHue COBpEMEHHOHN JIEKIIUH B
pamMKax IUCHUIUIMHBI HE B TOM, YTOOBI MOJIYYUTH BCIO WH(MOPMAIUIO MO TEME, & B OCBOCHUU
byHIaMEHTAIBHBIX MPOOJIEM AUCIUIUIMHBI, METOJIOB HAyYHOTO TIO3HAHHWS, HOBEHIIHMX
JTOCTIKEHUI HaydyHOW MBICITU. B ydeOHOM mporiecce JEeKIUsl BBIMOJHIET METOIOJOTHYECKYIO,
OpraHU3AIMOHHYI0 ¥ WHGOPMAITMOHHYIO (QYHKIMH. JISKIUs pacKphIBacT MOHATHHHBIN ammapar
KOHKpETHOW oOnacTu 3HaHWS, €€ TpOOJeMBl, JaeT LEIbHOE MPEICTaBICHHE O NUCIUIUIMHE,
MOKa3bIBAECT B3aUMOCBSI3b C IPYTUMHU JUCIUIUTMHAMH.

[LranupyemMble pe3ylbTaThl IPU OCBOCHUH 00YUYAIOUIMMHUCS JICKIIMOHHOIO MaTepHaia;




— IMOJy4YCHHUC COBPCMCHHBIX, MCJIIOCTHBIX, B3aMMOCBA3aHHBIX 3HaHHﬁ, YPOBCHB
KOTOPBIX ONpPEIETAETCS 1EIEBOM YCTAHOBKOM K Ka)KI0M KOHKPETHOM TEME;

— TIOMy4YEHHE OMBITa TBOPUYECKON pabOTHI COBMECTHO C MPEMOIaBaATEIIEM;

— pa3BuTHE NPO(ECCHOHANBHO-IENOBBIX  KAauecTB, JIOOBU K  TpeaMeTy |
CaMOCTOATCIIBHOTO TBOPYCCKOI'O MBIIIJICHH.

— TIOSIBJIEHHWE HEOOXOAMMOT0 MHTEPECa, HEOOXOIUMOTO IS CAMOCTOSTEIIHHOM paOOTHI;

— TIOJy4YyeHHE 3HAaHUW O COBPEMEHHOM YpPOBHE DAa3BUTUS HAyKH U TEXHUKU U O
MIPOTHO3€ UX Pa3BUTHsSI Ha OJIMKaiIIne Tofbl;

— HAy4YUTbCAd MCTOAHUYCCKU 06pa6aTBIBaTI> Marcpual (BBII[GJISITI: TJIaBHBIC MBICIIN U
ITOJIOKCHUA, MMpUXOJUTH K KOHKPCTHBIM BBIBOAAaM, IOBTOPATH ux B Pa3JINIHBIX
bopMyTUPOBKax);

— MOJIY4YCHHC TOYHOI'O TIOHHMMAHUS BCCX H€O6XO,Z[I/IMBIX TCPMHHOB U MOHSATHI.

JIeKuMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTpPAllMEl  CIIAiIoB U
UCIIONIb30BaHMEM pa3laTOYHOTO MaTepuaja TMPU MPOBEACHUU KOPOTKUX ITUCKYyCCHU 00
O0COOCHHOCTSIX MPUMEHEHHSI OTACIbHBIX TEMATHK 110 AUCLUHUIIINHE.

CTpyKTypa NpeaocTaBieHus JEKIIMOHHOTO MaTepraa:

— Omnpenenenns MaTeMaTHUYECKUX TEPMUHOB.
—  ®opMynupoBKa TEOPEMBI.

— Jloka3arenbCTBO TEOPEMBI.

— HMmmoctpupyronime npuMepsl.

11.2. Metoauueckue yka3zaHUs ISl OOYYAIOIIUXCS IO MPOXOKIACHHUIO MPAKTHUYECKUX
3aHATUN

[TpakTHdeckoe 3aHSATUE SBISETCS OAHOW M3 OCHOBHBIX (DOpPM OpraHm3aiuu y4eOHOTro
mpolecca, 3aKJII0Yaroniasics B BHITOJIHEHUU 00y4aloIUMUCS 10 PYKOBOJICTBOM IperofaBaTens
KOMIUIEKCa Y4eOHBIX 3aJaHUN C IETbI0 YCBOCHHUS HAyYHO-TEOPETUYECKHMX OCHOB YUeOHOU
JUCIUIUIMHBL, TPUOOPETEHUsI YMEHUN U HaBBIKOB, OIbITA TBOPUECKON AESTEILHOCTH.

[enpro MPaKTUYECKOTO 3aHITHS ISl 00YJAIOIIErocs SBISETCS IPUBUTHE O0YJIAFOIIUMCS
YMEHHI U HaBBIKOB MPAKTUYECKOU NESITEILHOCTHU 110 U3y4aeMOU NUCIUILINHE.

[Tnaaupyemblie pe3yabTaThl IPU OCBOCHUU 00YUYAIOIUMCS TIPAKTHYECKUX 3aHSATHI:

— 3aKperuvieHue, yriayOjieHue, paclldpeHHe M JAeTajau3alus 3HaHWA NpU pelieHuu
KOHKPETHBIX 33714,

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSTEIILHOCTH  MBIIUICHUS,
TBOPYECKON aKTUBHOCTH;

— OBJIQJICHHE HOBBIMM METOJaMH M METOJUKaMU H3Y4YEHHUS KOHKPETHOH y4yeOHOI
JTUCUUTLTAHBI;

— BBIpAaOOTKAa CIOCOOHOCTH JIOTMYECKOTO OCMBICICHHSI TOJYyYEHHBIX 3HAHUU 7S
BBITIOJTHCHMS 3aTaHHI;

— CBSI3aHHBIC C MOJIyY€HHEM HOBOW MH(POPMAIUU IyTEM CaMOCTOSATEIHHO BHIOPAHHBIX
o0ecrieyeHne paluoHaIbHOTO COUYETaHHs KOJUICKTUBHON M WHAUBUIYANbHOH (popM o0yUyeHus.

OYHKIUY PAKTUYECKUX 3aHITUI:

— TIO3HaBaTeNbHas;

— pa3BUBaloOILas;

— BOCIUTATENbHAA.

[To xapakTepy BBITIONHAEMBIX OOYYAIOMUMCS 3aJaHUN MO MTPAKTHYECKUM 3aHATUSIM
MOAPA3ACIIAI0TCS Ha!

— O3HAKOMUTENIbHBIC, TPOBOAUMBIE C LEIbI0O 3aKPEIUICHUS W KOHKPETU3ALUHU
M3Y4YEHHOTO TEOPETUYECKOr0 MaTepurana;

— aHATUTUYECKHE, CTABSIINE CBOCH IIENIbIO0 MOyYeHHE HOBOM MH(POpMAIIUK Ha OCHOBE
dbopMan30BaHHBIX METOJIOB;

— TBOpYECKHE, MOJIXO/I0B K PEHICHUIO 3a4au.



@OopMBI OpraHu3aLyy MPAKTUYECKUX 3aHATHMN:

- B UHTCpakTUBHOW Qopme (pelleHHe CHUTYalMOHHBIX 3ajad, 3aHiATusd 10
MOJIEJIMPOBAHUIO PEATIBHBIX YCIOBUM, IPYNIIOBBIE TUCKYCCHH);

- B HE MHTEPAKTUBHOH (opMe (BBINOJIHEHUE YNPAXKHEHUMH, PELICHWE THUIOBBIX 3ajad,
pelIeHNEe CUTYallMOHHBIX 3a/1a4 U IpYyroe).

TpeboBanust K MPOBEACHUIO MPAKTUYCCKUX 3aHATHHA

[IpakTuueckue 3aHATHA HAUMHAIOTCA C 3allCH B JKypHaJd IpenoJiaBaTels
MPHUCYTCTBYIOIIUX CTYACHTOB. 3aTe€M OOBSBISICTCS TeMa MPAKTHUECKUX 3aHATHH.

[IpenogaBaTens 4uWTaeT ycIOBUE 33Jayd M MpeAsiaraeT CTYJIEHTaM CaMOCTOSITEIbHO
pelInTh 3a/auy, UCHOINb3Ysl 3HAHMS, MOJYYCHHBIE CTYACHTOM Ha JeKIuu. CTyIeHT, KOTOPBIi
NEepBBIM pelIni 3a7ady, BbI3bIBAETCS K JIOCKe. B ciywyae eciu CTyIeHT HpPaBHIBHO PEIIHI
3aady, oH mosydaer 5 OamuioB. Ecnu cTymeHT pemaeT 3aady ¢ MOMOIIBIO MpermoaBaTenis, TO
nonyyaer 4 Oamnma. 3aTeM, B KOHIIE CEMECTpa, OIEHKM CTYACHTOB (BKJIOYAas OLIEHKY
MOCEIIaeMOCTH) TepeBosATCS B OOHYChl (kauectBo) or 0 g0 5 OamioB. DTu OOHYCHI
T0OABIISIFOTCS K 00IIe cyMMe 0aioB B paMKaxX MOYJbHO-PEUTHHTOBON CUCTEMBI.

CryneHTaM BBIJAeTCsl JOMAIllHEE 3a/JlaHWe B BHUJAE 3a1a4, KOTOPbIE OHU CHAIOT B
YCTaHOBJICHHBIE CPOKHU.

11.3. Meroauyeckue ykazaHus JUisl OOy4JarOIIMXCS 110 TPOXOXKICHUIO CaMOCTOSTEIbHOMN
paboThI

B xone BBIMOMHEHHS] CaMOCTOSITEIFHOM pabOThI, 00yJarOUTUCS BHITIOJHAET PaboTy 1O
3a/IaHUI0 M TIPH METOJUYECKOM PYKOBOJICTBE MPEMNOJIaBaTelNsi, HO 0e3 €ro HernocpeCTBEHHOTO
YYaCTHSI.

Jnst oOyyaromuxcst 1mo 3aoyHoi (opme OOydeHHs, camMoCTOsiITeNbHas paboTa MOXKET
BKJTFOYATh B CEOsI KOHTPOJIBHYIO paboTYy.

B mporecce BBIMOTHEHHUS CaMOCTOSITENBHON paboThl, y oOyuaromierocs (Gopmupyercs
nenecooOpa3Hoe IaHUpOBaHUE paboduero BpeMEeHH, KOTOpOe MO3BOJISIET UM pa3BUBATh YMEHUS
¥ HaBBIKM B YCBOGHHU M CHCTEMAaTH3allUU MPUOOpETaeMbIX 3HAHUM, 00eCrednBaeT BBICOKUMN
YPOBEHb YCIEBAEMOCTH B TEpUOJ OOYUYEHHS, TIOMOTAaeT IIOJYYUTh HABBIKH TTOBBIIICHUS
po(hecCHOHATLHOTO YPOBHSIL.

MeroauyeckiMH ~ MaTepuallaMH,  HaNpaBISIONIMMUA  CaAMOCTOSITENIBHYIO — paboTy
00y4JarOIIUXCS SIBISIFOTCS:

—  y4eOHO-METOIUYECKUN MaTepHal 1Mo TUCIHUILIHHE;

11.4. Meroauueckue yKazaHusi JUIsi OOyYaroOIIMXCS MO MPOXOXKICHHIO TEKYILIETOo
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTPOJb YCIEBAEMOCTH IIPEAYCMAaTpUBAECT KOHTPOJIb KAauyecTBAa 3HAHUMI
00y4aroIuXcsl, OCYLIECTBIAEMOIO B TEYEHHUE CEMECTpa C IIEJIbI0 OLIEHUBAHMS XOJa OCBOCHMS
JUCLUIUIAHBI.

B Teuenme cemectpa B cucreme auctaHumoHHoro oOyudenus ['YAII B dopme
TECTUPOBAHUS MPOBOJATCS JIBE IMPOBEPOYHbIE pabOThl MO PEHICHUI0 3aJady M OJHH
TEOPETUYECKUH Ompoc (IepedyeHb BONPOCOB JUIsl TECTOB pa3MelleH B «baHke BompocoB» B
cucreMe AucTaHIMOHHOro oOyueHuss ['YAII), Ha mNpakTHUECKUX 3aHATHUAX MPOBOIATCS
IIPOBEPOUHBIE PabOTHI IO pa3jiesiaM Kypca B MUCbMEHHOW (hopMe, pacCUUTaHHbIE KaK Ha 1IeJI0e
3aHsTHE, TaK U Ha €r0 4acTb.

Pe3ynpTaThl TEKyIIEro KOHTPOJS YCIIEBAEMOCTH OyAyT YyUUTBIBAThCS NMPH NPOBEICHUU
IPOMEXYTOYHOU aTTecTaluu (IIPU UCIOIB30BAHUN OATbHO-PEHTHHIOBOI CUCTEMBI OLIEHUBAHMS,
KaX/blii BHJ KOHTpOJII OLEHHMBaeTcss B Oamgax, M3 KOTOpBIX (HOPMUPYETCS HUTOTrOBBIN
pe3yJbTar).



11.5. Metoauyueckue yKa3zaHUs JJIs OOy4YaIOUIUXCS MO MPOXOKIACHUIO MPOMEKYTOTHON
aTTeCTallUU.

[IpomexyrouHass  arrectanus  OOYyYaIOIIUXCS  MPEAYyCMaTpUBAeT  OIICHHBAHHE
MPOMEKYTOUHBIX U OKOHYATENbHBIX PE3YyIbTaTOB 00YUEeHHs MO AUCLUUIUIMHE. DK3aMeH — popMa
OIICHKY 3HAHUH, MOJTYYCHHBIX OOYYAIOIIMMCS B MPOIECCe M3YUYEHUS BCEH JNUCHIUIUIMHBI WIH €€
YacTH, HAaBBIKOB CaMOCTOSITENIbHOM pabOThl, CIIOCOOHOCTH MPUMEHATh HX JUIS pelleHus
MpaKTUYECKHUX 3aJ1a4y. DK3aMeH, KaK MPaBUiI0, TPOBOJUTCS B MEPHUO]I IK3aMEHAITMOHHOW CEeCCUu
U 3aBEpIIAeTCs AaTTEeCTAI[MOHHON OIEHKON «OTIMYHO», «XOPOIIO», «YyIOBIETBOPUTEIHHO,
«HEYJIOBJIETBOPUTEIHLHO.



Jluct BHECEHUsI U3MEHEHUH B pabouyro MporpaMmy JUCHUTUTMHEL

Jlata BHECEHUS
H3MEHEHHUH 1
JIOTIOJTHEHUH.

Iloamnmce BHECHIETO
W3MEHEHHS

ConaeprxaHue U3MEHEHUH U JOTOTHEHUI

Hata u No

HPOTOKOJIa
3aceaHus
kadenps

Ionnuce
3aB.
Kadenapoi




