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AHHOTAUA

Hucuumunna «MaTtematuka. AHaTUTHYECKast TEOMETpUs U JTMHEHHas anreOpa» BXOAWT B
00pa3zoBaTEeNbHYI0 TPOTPaMMy BBICHIEr0O OOpa30BaHUS — MPOrpamMMy CIEIHAJIUTETa IO
HampaBJiIeHUI0 NOAroToBKK/ crnenuanbHocTH 38.05.02 «TamoXXeHHOe [eN0o» HampaBJIeHHOCTH
«Tamo)xeHHOE  peryaupoBaHHE  BHEIIHEIKOHOMUYECKOM  JEATEIbHOCTH». Jlucnuiumza
peanmuzyercst Kadenpoi «Nely.

JucuuiuiiHa HaneneHa Ha (JOpMUPOBAHKE Y BBIITYCKHHUKA CIIETYIONTUX KOMITETEHITHN

VYK-1 «CrocobeH OoCymeCTBISATh KPUTHYECKAN aHaIW3 MNPOOJEMHBIX CHTyalud Ha
OCHOBE CUCTEMHOI'0 [10/1X0/1a, BbIpadaThIBaTh CTPATErHIO JEUCTBUID)

CopepkaHue TUCHUIUIMHBI OXBaTbhIBAET KPYT BOIPOCOB, CBSI3AHHBIX C aHAIUTUYECKUM
OINHMCAaHNUEM T'€OMETPUUYECKUX OOBEKTOB; U3YUEHHEM CBOMCTB JINHEHHBIX POCTPAHCTB.

[IpenogaBanue AMCUMIUIMHBI TpeAycMaTpuUBaeT cieayronie (OopMbl OpraHu3aluu
y4eOHOTro Ipolecca: JeKyuu, NpaKkmuyeckue 3aHsamus, CamMoCmosimenvHas paboma
ooyuarowe2ocs.

[IporpaMMoii AUCHUIIIMHBI TPETYCMOTPEHBI CIEAYIOINIME BHUAbI KOHTPOJISA: TEKYIIHUN
KOHTpOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs aTTecTalus B (popMe IK3aMeHa.

OO6miast TpyJI0OEMKOCTh OCBOCHUS JUCIUIUIMHBI COCTaBJsieT 4 3a4€THBIX enuHMIb], 144
qaca.

S3bIK 00yueHus Mo JUCIHUILINHE KPYCCKUH »



1. IlepeueHb mIaHUPYEMBIX PE3YJILTATOB OOYUYEHUS 110 IUCLHUILIMHE

1.1. [enu npenoaaBaHust JUCIHUIUIHHBI

HuctummHaa «MareMmaTtuka. AHATUTHYECKAst TEOMETPHSI U IMHEHHAs anreOpay sSBISETCS
BAJXHOM COCTaBHOM YacCThIO Kypca BBICHIEH MaTEMAaTHUKH, KOTOPBIM JIEKUT B OCHOBE BCEU
CUCTEMbI BBICHIETO OOpa30BaHUSl COBPEMEHHOI'O CIIELMAIMCTA M HM3Y4YaeT MPOCTPAHCTBEHHBIE
(OpMBI U KOJTMUYECTBEHHBIE COOTHOIICHUS OKPYKAOIIETO HAC AEHCTBUTEIHHOTO MUPA.

N3yueHne TaHHOM JUCLUIUIMHBI IT03BOJIAET Pa3BUTh IIPOCTPAHCTBEHHOE MPEICTABICHUE
CTY/ICHTA; CTUMYJHPYET €r0 BOOOpa)XCHHE; pa3BUBACT €r0 CUETHHIE CIOCOOHOCTH; MO3BOJISET
JEMOHCTPUPOBATh LIEJIEYCTPEMIIEHHOCTb, OPraHM30BAHHOCTb IIPU IPOBEJIECHUU OOJIBILIETrO
o0beMa BBIYUCIICHHIA; 00BbeTMHAET OOIBITMHCTBO PAHHEE U3yUCHHBIX TTOHSATHA.

BaxxHOoCTh yKa3aHHBIX IOJIO)KEHUH OOYCIIOBJI€HA TEM, YTO MaTeMAaTUKa SIBISIETCA HE
TOJIbKO MOIIIHBIM CPEACTBOM PEIICHUsI IPUKIAIHBIX 3371a4 U YHUBEPCAIBHBIM 3bIKOM HayKH, HO
TaK)X€ U AJIEMEHTOM OOI1IEel KYJIbTYypHI.

MaremMarnueckue METOJbl  MCCIEIOBAaHUSA, MOJEIUPOBAHUSA, IPOCKTUPOBAHMS,
ONMPAIOUIYIOCS HA JIAaHHYIO TUCIUIUIMHY, UTPaloT BCe OOJBIIYIO POJIb B COBPEMEHHOM Hayke
U TeXHHUKE. B 3HaUMTENbHOI CTENEHN 3TO BBI3BAHO BCE YOBICTPSAIOIIMMCS PAa3BUTHEM HAyKU U
TEXHHUKH, TJIaBHBIM 00pa3oM BBIYMCIUTENBHON TEXHUKHM W HMHQOPMAIMOHHBIX CHUCTEM, a
TaK)K€ KOMITBIOTEPU3allMeil MpakTUYeCKu Bcex obnacTteil 3HaHuil. Bo3mMoxHOCTH ycnenHoro
WCIIOJIB30BAHNSI MAaTEMATUKH JUISl PEIIEHNs] KOHKPETHBIX 3aJa4 CYLIECTBEHHO PaCIIUPSIOTCS,
4YTO, B CBOIO OYepedb, MPUBOAUT K HOBBIM TpeOOBaHUSAM, TMPEABABIAEMBIM K
MaTeMaTH4YeCKOMY 00pa30BaHUIO COBPEMEHHBIX CIIEHUAINCTOB B 0OJACTH MaTeMaTHYEeCKHX
METOIOB.

B o0mactu BocmuTaHUS JMYHOCTU LENIbIO TMOATOTOBKM MO JaHHOW JUCIUIUIMHE
aBisgerca (GopMHpoBaHHE CIOCOOHOCTH JIOTUYECKH BEPHO, ApryMEHTUPOBAHHO M SICHO
CTPOHUTH YCTHYIO U INCBMEHHYIO P€Yb.

1.2. JucuurniauHa BXOIUT B COCTaB 00s3aTEIIBHONM YacTH 0O0pa30BaTEIHbHONU MPOTPAMMBI
BhIcIIero oopazosanus (anee — OIT BO).

1.3. Tlepedenp miaHupyeMbIX pe3yJbTaTOB O0yUEHUS MO JAUCHUIUIMHE, COOTHECEHHBIX C
IJIaHupyeMbIMH pe3yibTaTamu ocBoeHus OI1 BO.

B pesynbrare m3ydeHus AUCHMILIUHBI OOydaloLIUICS AODKEH 00ianaTh CIETYIOIUMU
KOMITIETEHIUSIMU UM UX YacTsAMU. KoMIeTeHIIMN U MHAUKATOPHI X JOCTH)KEHUS IPUBEJICHBI B
Tabiuue 1.

Tabnuna 1 — [lepeuenb KOMIETEHIMA U UHAUKATOPOB UX JIOCTHXKEHUS

Kareropus Kon u
Kon 1 HauMeHoOBaHNE HHIUKATOPA TOCTUKEHUS
(rpynma) HAaMEHOBaHHUE
KOMIIETEHIINU
KOMIIETEHIIUN KOMITETEHIINU
YK-1 Cnocoben
OCYLLIECTBIISATh
kputnueckuil ananu3 | YK-1.3.1 3HaTh MeTOIbI KpUTUUYECKOTO aHATIN3A U
pOOIEMHBIX CHUCTEMHOTI0 MoAXoAa
YHuBepcanabHbIe N
e — cutyanuii Ha ocHoBe | YK-1.B.1 BnageTs HaBbIKAMHM CUCTEMHOIO U
CUCTEMHOTI'0 KPUTHUYECKOT'O MBIIUIEHUS; METOJAUKAMU TOCTAaHOBKHU
O/AX0/a, LEJIH, OTPEeAETICHUS CIIOCOO0B €€ TOCTHKEHUS
BbIpa0aThIBATh
CTpaTEruIo NeVCTBUI

2. Mecro mucuuiinHbl B cTpykType OI1
JucuuiuiiHa He Oa3upyercs Ha 3HAHUAX, paHee MPUOOPETEHHBIX CTYAEHTAMU IpHU
M3YyYEHUH B By3€ KaKUX-TMOO JUCLUIUIMH.
3HaHUs, MOJTYYEHHbIE IIPU U3YUYEHUU MaTepHuaja JAHHOM TUCLUIUIMHBL, UMEIOT Kak
CaMOCTOATENILHOE 3HAYEHUE, TaK U UCIIOJIb3YIOTCA [IPU U3YYEHUU APYTUX JUCLUIUIMH:




- Maremaruka. Teopusi BEpOATHOCTEN U MAaTEMAaTUYECKAS] CTATUCTHKA

3. O0OBeM U TPyA0EMKOCTh TUCITUTUIAHBI
Jlanneie 00 o0memM o0beMe AMCHUILUIMHBI, TPYAOEMKOCTH OTAEIBHBIX BHJOB Y4eOHON
paboThI O AUCIMILIMHE (U pacrpeeiICHUE STOH TPYI0EMKOCTH T10 CEMECTPaM) MPEICTABICHbBI B
Tabnuue 2.

Tabmuna 2 — O6beM U TPYA0EMKOCTh TUCIUILIHHEI

TpyroemMKoCTh 110

Bun yue6HO# paboTh Bcero cemecTpam
Nel
1 2 3
Oowan mpyooemMKochtb oucyunuHl, 4/ 144 4/ 144
3E/ (1ac)
U3 nux uacoe npaxmuueckoil n0020moeKu
AyoumopHnsle 3anamus, BCETo vac. 16 16
B TOM YHCJIE:
neximu (JI), (gac) 8 8
npakTuueckue/ceMunapckue 3anarus  (I13), 8 8
(qac)

nabopatopubie paboTsl (JIP), (dac)

KypcoBoi npoekT (pabota) (KII, KP), (1ac)

JK3aMeH, (Jac) 9 9
Camocmosamenvnas paboma, Bcero (4ac) 119 119
Buo npomexcymounoii ammecmayuu:. 3a4er,
mabd. 3ager, sx3ameH (3auer, Hudd. 3auq, OK3. DK3.
OK3.*%)

EZ3

IIpyumeuaHue: kaHmMAATCKHIA SK3aMEH

4. ConepxaHue JUCITUTITUHBI
4.1. PacmnpezaeneHue TpyI0€MKOCTH JTUCIUTUIMHBI TIO pa3jieiiaM ¥ BUAAM 3aHITHMH.
Pazaenbl, TeMbI TUCHUTIIUHBI K UX TPYJAO0EMKOCTh MPUBEACHBI B TaOIHIIE 3.

Tabnuma 3 — Pa3nensl, TEMbI TUCHUIUIMHBI, UX TPYJAOEMKOCTh

Pa3nensl, TEMbI JUCHMITINHBI Jlexun 113 (C3) JIP KII CPC
(gac) (gac) (gac) (gac) (uac)
Cemectp 1

Pasnen 1. KoMIuiekcHBIE Yncaa U 2 2 17
MaTPHIIBI
Pasnen 2. CucteMbl TMHEHHBIX 1 2 17
ypaBHEHUH
Paznen 3. JluneliHble MpOCTpaHCTBA 1 0 17
Pasnen 4. Bektops! 1 1 17
Pazpen 5. TlpsMas Ha MIOCKOCTH 1 1 17
Pazgen 6. IIpsamast 1 II0CKOCTH B 1 2 17
MPOCTPAHCTBE
Pasnen 7. KpuBbie BTOPOro mopsiaka 1 0 17
Hroro B cemectpe: 8 8 119

HUroro: 8 8 0 0 119




[IpakTuyeckas TOArOTOBKAa 3aKJIIOYAeTCs B  HEMOCPEICTBEHHOM  BBIMOJIHEHUH
OOy4aroIMMHUCS ~ ONpPENEeNeHHBIX  TPYIOBBIX  (YHKUMH,  CBSI3aHHBIX C  Oyaymei
IpodecCUOHATBHOM JEeATENbHOCTHIO.

4.2. ConepxaHHe pa3/IeioB U TEM JICKIMOHHBIX 3aHITHH.
Coneprkanue pa3eiioB U TEM JICKIIMOHHBIX 3aHATHIA MPUBEACHO B Ta0HIIC 4.

Tabnuia 4 — ConepxaHue pasJieioB U TEM JISKIIMOHHOTO ITUKJIa
Howmep pa3zgena HaszBanue u conep:xanue pas3fesioB U TEM JEKIIMOHHBIX 3aHATUI

1. [TonsATHe KOMILIEKCHOrO yucia. J[eMcTBUS Ha/Jl KOMIUIEKCHBIMU YHCIIAMH B
anreOpanveckoit ¢opme. JlelicTBUS HaJa KOMIUIEKCHBIMU YHCIaMH B
TpuroHoMmerpuueckoil popme. @opmyna Myaspa. 3BieueHue KOpHsS U3
KOMILIEKCHOT'O YHCJIA.
[lonatne matpunbl. JIMHEHHBIE oOmnepanuu Haj MarpuuaMu. JInHelHas
3aBUCHUMOCTh M HE3aBUCUMOCTb MATpHIl. TpaHCIIOHUPOBAHUE MAaTpHIL.
YMHO)KeHHEe MaTpull. MHOTOWIEHBI OT KBaJPaTHBIX MaTpPUIL

2. Onpenenureny u ux cpoiictea. OOpatHas Matpuia. Pemenue nmpocreimmx
MAaTPpUYHBIX ypaBHEHHWA. MaTpuyHbli METOJX pPEIICHUS JIMHEHHBIX
YPAaBHEHUH.

Meroxn Kpamepa. Meron I"aycca.
CoOcTBeHHbIE 4YHMClla M COOCTBEHHBIE BEKTOpHI KBaJpaTHBIX MaTpUIL.
@DYHKIMH OT KBaJJPAaTHBIX MaTPHUI]

3. Jluneitnple mpocTpaHcTBa. OmpeneneHue W npumepsl. basuc u
koopauHatel. JluHelHble mpeoOpa3oBaHus. Marpuna  JTUHEHHOTO
npeoOpa3oBaHMsl.

4, I'eomerpuueckue BekTopbel. OCHOBHBIE OmpenencHus. JIMHelHbIe onepaiun

HaJ BekTopaMH. JInHeiiHas He3aBUCUMOCTh BeKTOpoB. baszuc. KoopauHatsl.
CucreMbl KOOpPJIMHAT Ha MJIOCKOCTH U B IPOCTPAHCTBE

CkansipHoe Npou3Be/IeHHE BEKTOPOB. BekTopHOE MpOon3BeIeHNE BEKTOPOB.
CMeniaHHO€ MPOU3BEIEHNE BEKTOPOB.

5. VYpaBHeHUsI MpsIMOM Ha IJIOCKOCTH. 3aJayd Ha COCTaBJICHUE YpPaBHEHHM
MPSIMO.

VYroa Mexay NpsSMbIMH Ha INIOCKOCTH. PaccTosiHre OT TOUKH 10 IpsSIMOi Ha
wiockocTh. Paccrosiaie Mexay napamieabHbIMU OPSIMbIMU.

6. YpaBHEeHHUsI INIOCKOCTHU. 3ajaHKe MPSMOM B IPOCTPAHCTBE.

VYron Mexay MIOCKOCTAMHU. YTOJI MEXIY IPSIMBIMH B IPOCTPAHCTBE. YTOII
MEXIy MpSAMOM M IUIOCKOCTHbIO. PaccTosiHMe OT TOYKHM 1O IUIOCKOCTH.
Paccrosinre mMexly mapaiienbHbBIMU TUIOCKOCTSIMHU. PaccTosiHue OT TOYKH
JI0 TIPSIMOM B MTPOCTPAHCTBE.

7. Omnunc. 'unepOona. [Tapabona. IlonsipHoe ypaBHEHHE KPHBOW BTOPOTO
nopsiaka. KaHoHnueckue ypaBHEHUsI KPUBOM BTOPOTO MOPsIIKa

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATUSL
Tembl npakTUUECKUX 3aHATHHA U UX TPYJOEMKOCTb IPUBEJCHBI B TAOIUIIE 5.

Tabnuua 5 — [IpakTuyeckue 3aHATHS U UX TPYAOEMKOCTb
No DOopMBIIIPaKTH Tpynoem N3 aux Ne
. /;[ TeMBbI IPaKTUYECKUX 3aHATUN YECKUX Py IIPaKTUYECKOH | pa3aena

. KOCTb, (4ac)
3aHSITHIA MOJATOTOBKH, | IUCITUII-




(gac) JIUHBI
Cemectp 1
1. | JleiicTBusi HaJ KOMIUIEKCHBIMU Pemenue
YHCIaMH B anreOpanyecKoi 3ama4
¢dbopme. Tpuronomerpudeckas
(hopMa KOMIUIEKCHOT'O YHCIIa. 1 1
JlecTBus HaJl KOMIIJIEKCHBIMHU
YUCJIaMU B
TPUTOHOMETPHUYECKOH (opme
2. JIuneliHbIe onepanuy Haj Pewenne
MaTpHUIIAMHU. 3az1a4 1 1
TpancioHMpOBaHKE MATPULL.
YMHOKEHUE MATPHUI]
3. | Beruucnenue onpeaenuTeneH. Pemenne
O6parnas matpuriia. Pemmenne 3a1a4 1 2
MAaTPUYHBIX YpaBHEHU.
4. MatpuuHbId METOJ pELIECHUS Pewenne
CUCTEM JIMHEHHBIX YPaBHEHUN. 3a71a4 1 5
Meron Kpamepa. Merog
l"aycca
S5. Pa3noxxeHne BEKTOpOB 10 Pemenne
Oa3ucy. Berancnenue 3a/1a4
KOOPJMHAT TOYEK B OOIICH
JIEKapTOBOM cUCTEME 1 4
koopauHat. CKaJIsipHOE
MIPOU3BEACHNE BEKTOPOB.
BekropHoe u cMmemanHoe
MIPOU3BEACHUS BEKTOPOB
6. YpaBHeHUsI IPSIMOIA HA Pemenue
IJIOCKOCTH. 3a7auu Ha MPSMYIO 3a1a4 1 5
Ha TIOCKOCTH
7. [Ipsimasi 1 MIIOCKOCTH B Pemienue 2 6
IPOCTPAHCTBE 3aga4
Bcero: 8
4.4, JlabopaTopHbIC 3aHATHS
Tembl 1a00paTOPHBIX 3aHATUHN U UX TPYAOEMKOCTb IPUBEACHHI B TA0IHUIIE 6.
Tabnuma 6 — JlabopaTopHble 3aHATHS U UX TPYJIOEMKOCTh
N3 Hux No
Ne HaumenoBanue nabopatopHbIx paboT TpynoeMKoCTS, | MPaKTHHECKOH | pasiena
/1 (gac) MMOATOTOBKH, | AUCIIUI
(gac) JIMHBI

Y4eOHbIM IJIaHOM HE MPETyCMOTPEHO

Bcero




4.5. KypcoBoe npoeKkTupoBaHHe/ BBITIOTHEHUE KYPCOBOM pabOThI
Y4eOHBIM IJIaHOM HE MPETYyCMOTPEHO

4.6. CamocrosTenbHas padoTa 00yJaroIIIXCs
Bunel camocTosTenbHON paboThI U €€ TPYJOEMKOCTh IPUBEIEHBI B Ta0IuLE /.

Tabmunua 7 — Bugsl caMoCTOSATENIbHON PabOTHI U €€ TPYIOEMKOCTb

. Bcero, | Cemectp 1,
Bua camocrositensHOM paboTh
yac yac
1 2 3
N3y4eHne TeopeTHueckoro Marepuasia
23 23
qucturauael (TO)
KypcoBoe npoektupoanue (KII, KP)
PacuerHo-rpaduueckue 3ananus (PI'3)
Brinonnenue pedepara (P)
[ToaroroBka K TEKyIemMy KOHTPOJIIO 23 23
ycneBaemoctu (TKY)
Jomanmaee 3ampanune (J13) 23 23
KonTponbabie pabotsl 3a0uHuKOB (KP3) 23 23
[ToaroroBka K mMPOMEXYTOYHOMN
27 27
arrecrauuu (ITA)
Beero: | 119 119

5. IlepeyeHn yueOHO-METOIUYECKOTO 0OCCTICUCHHMS
JUTSI CAMOCTOSITEITLHON PabOThl 00YUYaAIOIIUXCS 110 TUCIUIUIUHE (MOIYJTIO)

Y4eOHO-METOIMYSCKUE MAaTEPHAJIbI JIJII CAMOCTOSTSIIBHONH pabOThl OOYYaroIIMXCsl YKa3aHbI B
m.a. 7-11.

6. IlepeyeHb meyaTHBIX U AIEKTPOHHBIX YUEOHBIX U3TAHUM
[lepeueHp nevaTHBIX U JIEKTPOHHBIX YUEOHBIX U3IaHUI IpUBeieH B Tabmule 8.
Tabaua 8— IlepeueHb MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3AaHUN

Kommuectso
IK3EMIUIPOB B
Ugll_nigec bubnuorpadudeckas ccplika OoubmoTeke
(KpoMe IEeKTPOHHBIX
AK3EMILISPOB)
YK 514 BBK bexnemumiesa JI.A., Ilerposuu A.1O., Uybapos U.A. 200
22.151 642 COopHUK 337249 IO aHATUTHYECKON T€OMETPUH U
TUHeHHo# anredpe: Yueb. mocooue / Ilox pexn. 1.B.
Bexnemumesa. — 2-e uzg., nepepad. — M.: ®USMATIIUT,
2006. — 496 c.
VK Kazaxos A.fl, Makaposa M.B. Maremaruka. 50
517_521(075_8) Ananurnueckas reomerpust: yued. [Tocooue / CIIO.:
I'VAIL 2019. - 51 c.
http://e.lanbook.co | Bexnemumes, J.B. Kypc ananutiyeckoit reoMmeTpun 1 ObC Jlanb
m/book/58162 JTUHEHHOH anreOphl. [ DNeKTPOHHEIH pecypc] —
OnekrpoH. nan. — CIIG. : Jlans, 2015. — 448 c.



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

http://e.lanbook.co | bexnemurera, JI.A. COOpHHK 3a/1a4 110 aHATUTHICCKON 9BC Jlaus
m/book/72575 TFeOMETPHHU U JIMHEHHOH anredpe. [DIeKTPOHHBIN pecypc]

/ JILA. bexnemuiena, /[.B. bexnemures, A.1O.

[MerpoBuy, U.A. UyGapos. — Dnektpos. gan. — CII0. :

Jlanw, 2016. — 496 c.
http://e.lanbook.co | HoBukoB, A. 1. Havana nuHeiHo# anreOps 1 3bC Jlanp
m/book/71997 AHATMTUYECKAs TEOMETPHS : yuebHoe mocodue / A. 1.

HosukoB. — Mocksa : DU3ZMATIIUT, 2015. — 376 c.
https://e.lanbook.c | Maremaruka. 3a1auu MOBBIILICHHON TPYIHOCTH VISt 3bC Jlanp
om/book/115483 CTYIEHTOB BY30B : yuebHoe mocobue / M. B. Manos, O.

K. MBanoga, O. A. OxyneBa, H. A. ToiueHHUKOBA ; TIOJT

penakuueti U. B. Banora. — Cankr-IletepOypr : Jlans,

2019. — 156 ¢

Wenera, A. M. Jlunetinas anredpa. AHaTUTHUECKAs 9BC Jlanb
https://e.lanbook.c | reomerpus : yuebHoe ocodue / A. M. Msnera, I1. 1.
om/book/152265 Mpunyukas, W. JI. YepHsix. — 5-¢ uzz-e, ucmp. u jJom. —

Horocubupck : HI'TY, 2019. — 183 c..
https://e.lanbook.c | Bexnemures, /1. B. Kypc aHanuTH4eCcKOM T€OMETPUH U OBC Jlaub
om/book/58162 JMHENRHOM anreops! : yuebuuk / J[. B. bexnmemumnies. —

13-e uzn., ucnp. — Cankr-IlerepOypr : Jlans, 2015. —

448 c.
https://e.lanbook.c | T'eBopksn, I1. C. Beicmas matemaruka. JInHeiiHas OBC Jlanb

om/book/48192
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208 c.
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Jlunelinas anreOpa W aHATUTHYECKAs TCOMETPHS:
y4eOHMK U npakTukyMm it By30B / E. I'. [InotHukoBa, A.
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IIepeyenn

TCHGKOMMyHHKaHHOHHOﬁ CETHU

7. HepequL QJICKTPOHHBIX 06pa3OBaTeJ'IBHBIX peCypcCoB

JJIEKTPOHHBIX 00pazoBaTeNbHBIX
«nTepuer»,

pecypcoB

npuBeeH B Tabiuue 9.

Tabmuma 9

TCJ’ICKOMMyHI/IKaI_[I/IOHHOI\/Il CCTHU ((I/IHTepHeT))

MH(POPMALIMOHHO-TEIEKOMMYHUKAIMOHHOU ceTn «VIHTepHeT»
UH(POPMALIMOHHO-
HEOOXOMUMBIX JUISI OCBOECHHS JTUCLMILIMHBI

— IlepedeHb »HIEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB HH(POPMALUOHHO-

URL anpec

HanmenoBanue



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 OO01IepoccuiiCKmii MaTeMaTHYEeCKUI MOPTa
http://e.lanbook.com/view | OBC «Jlaub»

8. Ilepeuenr MHPOPMALTMOHHBIX TEXHOJIOTUI
8.1. [lepeyeHp mTPOrpaMMHOTO OOECHEUEHUs, HCIIOIb3yEMOTO TPH OCYIIECTBICHUN
00pa30BaTENBHOTO MpOIiEcca MO AUCIUILUINHE.
[lepedenp uCONB3yeMOro MporpaMMHOT0 odecriedeHus npeacrasieH B Tadmuue 10.

Tabnuma 10— [Tepeuens mporpaMMHOTO 0OECIICUCHIS
Ne i/mn HanmenoBanue
MicrosoftWindows
MicrosoftOffice
MathType
Wolfram Mathematica

Blw N

8.2. IlepeueHn WH()OPMAITMOHHO-CIIPABOYHBIX CUCTEM, HCITOJIb3yEeMBIX pH
OCYIIECTBIICHUU 00Pa30BaTEIHLHOTO MPoIiecca Mo AUCIHILTHHE

[TepedeHs UCHONB3YEeMBIX HH(POPMAIIMOHHO-CITPABOYHBIX CHCTEM IMPEJCTABICH B
Tabaure 11.

Tabnua 11— [lepeuens HHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t HaunmenoBauue

9BC Jlaub

9. MarepuanbHO-TeXHUYECKas Oa3a
CoctaB MarepuagbHO-TEXHUYECKOW 0a3bl, HEOOXOAMMOW ISl  OCYIIECTBJICHHS
00pa3oBaTeNbHOrO MpoIiecca Mo JUCIUIUIMHE, TIPeACcTaBieH B Tadnuiel 2.

Tabmuma 12 — CoctaB MaTepuaibHO-TEXHUUECKON 0a3bl

No HaunmeHnoBanue cocTaBHOM 4acTu Howmep aynutopuu
n/m MaTepHaTbHO-TEXHUYECKOMN 0a3bl (TIpu HEOOXOAMMOCTH )

1 JlexuMoHHAas ayUTOPHUS

Aynuropus JUis IPaKTUYECKUX 3aHITUN

10. OueHouHble cpeAcTBa I MPOBEICHUS TPOMEKYTOYHOM aTTECTAIIMH
10.1. CoctaB OLIEHOYHBIX CpPEACTBAJS TMPOBEACHHUS MPOMEKYTOUHON aTTecTaluu
oOyuaronuxcs 1o AUCHUIUIMHE MpUBeeH B Tabmuie 13.
Tabmuma 13 — CocTaB OLIEHOUHBIX CPEJCTB AJIsi NPOBEACHUS MPOMEKYTOYHON aTTeCTalluu

Bun HpOMe)KYTOqHOﬁ aTTCCTalln HepequL OICHOYHLBIX CPCIACTB

DK3aMeH Cnucok BOIPOCOB K 9K3aMEHY;
TecThl.

10.2. B kadecTBe KpUTEpUEB OIEHKH YPOBHA C(HOPMHUPOBAHHOCTH (OCBOEHHS)
KOMIIETEHIMI 00ydJaromumMucs NpUMEHseTcsl 5-0ajulbHas LIKala OLEHKH C(POPMUPOBAHHOCTH
KOMIIETEHIIUH, KoTopas npuBejeHa B Tabnuue 14. B TeueHne cemecTpa MOXKET UCIOJIb30BaThCS
100-0annpHass ~ mKaja  MOAYJIBHO-PEUTHMHIOBOW  CHCTEMBl ~ YHUBEpPCUTETa,  IpaBUIIA



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

HCIIOJIB30BaHHUA KOTOpOfI, YCTAHOBJICHBI COOTBCTCTBYIOIIUM JIOKAJIbHBIM HOPMATUBHBIM aKTOM

I'VAIL

Tabnuna 14 —Kpurepuu onieHKH YpOBHSI CQOPMHUPOBAHHOCTH KOMIETEHITUH

Or1eHKa KOMIIETEHITII

5-0ayuipHag nIKana

XapakreprcTrka c¢(hOpMHUPOBAHHBIX KOMITETCHITUIA

— oOyuaromuiics TIyOOKO M BCECTOPOHHE YCBOWJI HPOTPaMMHBIN
MaTepHa;

— YBEPEHHO, JIOTMYHO, ITOCJIEJ0OBATEIBHO U TPAMOTHO €TI0 U3JIaracr;

— ONUPASICh HA 3HAHWS OCHOBHOM M JIONIOJIHUTEIBHOM JINTEPaTypHl,

COTIIMYIHO o
GATTCHON TECHO MPUBSI3BIBAET YCBOCHHBIE HAYYHBIC TTOJIOKEHUS C MIPAKTUUECKON
JeSITEILHOCTHIO HAIIPaBIICHUS,
— yMeJo 000CHOBBIBAET U apTyMEHTUPYET BBIJBUTAEMbIE UM HJICH;
— JIeJIaeT BBIBOJIBI M1 00OOIICHHUS;
— CBOOOJTHO BJIQJICET CUCTEMOM CIEIUATU3UPOBAHHBIX MOHSITH.
— 00yyJaronuics TBEPIO YCBOMII MPOTPAMMHBIN MaTepuai, TPaMOTHO U
[0 CYyIIECTBY M3JIaraeT €ro, OINUpasCh Ha 3HAaHUS OCHOBHOM
JUTEPATYPHI;
CXODOLLOY — HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEHH;
P — YBSI3BIBACT YCBOCHHBIE 3HAHUS C MPAKTUUYECKOW JeATEIHbHOCTHIO
«3aUTEHO»
HaIpaBJICHNUS,
— apTYMEHTUPYET Hay4YHBIC ITOJI0KEHNUS,
— JIeJIaeT BBIBOJIBI M1 000OIIEHHUS
— BIIQJICET CUCTEMOM CTICIMAIM3UPOBAHHBIX TTOHSITHA.
— oOyyarouuiicss yCBOMWJI TOJBKO OCHOBHOW MpPOrpaMMHBII Martepual,
[0 CYILIECTBY HM3JaraeT €ro, Omupasch Ha 3HAHUS TOJILKO OCHOBHOM
JUTEPATYPHI,
— JIOIyCKaeT HeCYyIeCTBEHHbIEC OIIMOKN U HETOYHOCTH;
«yJIOBJIETBOPUTEITHHO .
GATIOHOY — UCTIBITBIBACT 3aTPYJHEHHS B MPAKTUUYECKOM IPUMEHEHUU 3HAHHM
HaIpaBJICHHUS;
— cJ1ab0 apryMEeHTHPYET HayuHbIe MOJI0KEHHUS,
— 3aTpyAHseTcs B (GOPMYJIUPOBAHUHU BBIBOJIOB M 000OIICHMIA;
— YaCTUYHO BJIQ/ICET CUCTEMOM CeIMaTN3UPOBAHHBIX MTOHSTHH.
— oOyyarouuiicss He YCBOWJI 3HAYUTEIBbHOM dYacTH MpPOrpaMMHOIO
Marepuana;
— IONyCKaeT  CYIIECTBEHHbIE  OIIMOKM W  HETOYHOCTU  IpHU
«HEYIOBJIETBOPUTEITHHO .
paccMoTpeHHH npo0ieM B KOHKPETHOM HalpaBlICHUY;
«HE 3a4YTEHO»

— UCTIBITBIBACT TPYAHOCTH B IPAKTHYCCKOM IMPUMECHCHHH 3HAHHMIA,
— HE MOXET apryMEHTHUPOBATh HAYYHBIC TOJI0KCHHUS;
— He (GOPMYJIHPYET BBIBOJIOB M 0000IICHHUI.

10.3. TunoBbie KOHTPOJIBHBIC 3aJaHKS HJIM MHBIC MaTCPUAIIBI.
Bormpocsl (3amaun) a1 sK3aMeHa IpeIcTaBlIeHbl B Tadnuie 15.

Tabmuma 15 — Bornpocs! (3agaun) s SK3aMeHa

Ne n/m [Tepeuens BonpocoB (3a1a4) i SK3aMeHa Kox
WHINKATOpa
YK-1.B.1
3aganue 1.
1) BbIYHCIUTD NPOU3BEICHUE KOMIUICKCHBIX YHCET B
anreOpandeckoil popme 3amucu
1. (5 + 2i) = (6 + 5i)

2) BepHo nu ytBepkacHue: «JlelicTBUTEIbHAS YaCTh
NPOM3BEACHUS KOMILJIEKCHBIX YHCel B anreOpandeckoil popme
3aIlUCU PaBHA IIPOU3BEACHUIO JCHCTBUTEIBHBIX YaCTEH
COMHOXkUTENEN». OTBET apryMEHTUPYHTE.




3ananue 2.
1) Bb4UCIUTH MPOHU3BEICHNE KOMILICKCHBIX YHCEN B
anreOpandeckoit popme 3arnucu
(7 —4i) = (1 + 3i)

2) Bepho nu yTBepxkeHue: «JlefcTBUTEIbHAS YaCTh
IIPOM3BEICHUST KOMIUICKCHBIX YHCEIT B ainredpandeckoi hopme
3aIlMCH BBIYHUCIISIETCA KAaK Pa3HOCTb NMPOU3BEICHUS
JICMCTBUTEIIbHBIX YaCTEN U MPOU3BEICHUSI MHUMBIX YacTeH
coMHOXHTeNeH». OTBET apryMeHTUPYHUTE.

3ananue 3.
1) Bb4UCIUTH MPOU3BEICHNE KOMILICKCHBIX YHCEN B
anredpandeckoit popme 3anucu
(7 +4i) = (4 —3i)

2) Bepno nu yrBepkacHue: «JleficTBUTEIbHAS YaCTh
MPOM3BEICHNS] KOMIUIEKCHBIX YHCEN B ayireOpandeckoi popme
3aIUCH BBIYHUCIIACTCS KaK CyMMa ITPOU3BEICHUS
JIEACTBUTEIbHBIX YAaCTEN U MPOU3BEICHUSI MHUMBIX YacTEH
COMHOXHTENEH». OTBET apryMEHTUPYNITE.

3aganue 4.
1) BbIYHCIUTH MPOU3BEICHNE KOMIICKCHBIX YHCEN B
anreOpandeckoit popme 3amucu
(9 — 4i) = (8 — 5i)

2) Bepno nu yrBepkacHue: «JleficTBUTEIbHAS YaCTh
IIPOU3BEICHUS KOMIUIEKCHBIX YMCEl B airedpandeckoi opme
3aMyCcy BBIYUCIISETCS KaK MPOU3BEICHUSI MHUMbIX YacTei
COMHOXHUTEIEH». OTBET apryMeHTUPYUTE.

3aganue 5.
1) BbIYHCIUTH MIPOU3BEICHNE KOMILICKCHBIX YHCEN B
anreOpandeckoit popMe 3arucu
(9 +6i) (2 —7i)

2) Bepuo nu ytBepkaeHue: «I[IpousBeneHne KOMIUICKCHBIX YHCEI
B anreOpanyueckoil ¢popme 3amicH MOXKET OBbITh BBIYUCIEHO I10
IPAaBWIy BBIUYUCICHUSI NPOU3BEIEHUS MHOrOYIeHOB» OTBeT
apryMeHTHpYHTE.

3agaHue.
1) BBIYUCIUTH MPOU3BEICHHE KOMILICKCHBIX YHCEII.

YK-1.B.1




Z,=5(cos_+ising) w Zy=7(cosy +isin)

2) Bepno mu yrtBepxkaeHue: «J[is BBIYMCICHUS TPOM3BEICHHS
KOMIUIEKCHBIX ~ YHMCelT  HEOOXOAMMO  3amucatb  HUX B
anreOpandeckom Bue». OTBET apryMeHTHPYWTE.

3ananue. YK-1.B.1

1) Bbruuciuth 4acTHOE KOMIUIEKCHBIX quces B
TPUTOHOMETPUYECKOH (pOpME 3aIUCH.

T . . T

7. 10(cos—-+isin-)

1 3 3
_ T . . T

Z 5(COSE + 1 zin E)

2) Bepno 1mu yrtBepxkaeHue: «lIpy BBIYHMCICHHHM YacTHOTO
KOMIUIEKCHBIX YHCEJl MOAYJb U apryMEHT pe3ysbTaTa sBJISIOTCS
pe3ynbTataMu JIeNeHNUs MOIYJISl IEIUMOI0 Ha MOJYJb JEeIUTEINs
U apryMeHTa JeJlMMOro Ha apryMeHT nenurtens». OTer
obocHyiiTe.

Kak HaszpiBaercs popma 3anmucu KOMIUIEKCHOT'O YHCIIa, HMEIOIIast YK-1.3.1

BUIl 7=|z|-(cos@+ising), Kak Ha3bIBAIOTCS B 3TOM 3amucH |z| u ¢?

Pesynprar kakoi onepanyuy HaJl KOMIZIEKCHBIMHA YMCIIAMH MOKET YK-1.3.1

OBITH 3aIlMCaH B BUE

|21] - |z2] (COS(@1tp2) + isin(1t+92)) ?

Pe3ynbpTar Kakoil onepanuy HaJ KOMIUIEKCHBIMHM YMCIIAMH MOXKET YK-1.3.1

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

3aganue 1. VK-1.B.1

1) KommiekcHoe unciio Z 3alucano B aareOpandecKoi u B
TPUTOHOMETPHUUECKOI opmax:

Z ~.f§+_1 1( H-i-' 'H)

=— L-= COs——r+15n—
2 2 6 6

Haiigure 12-10 ctenens uucna Z

2) Kakyro ¢opmy 3anmcu 4rciia Bl Ucosib3oain? O0ocHyiiTe
CBOM BBIOOD

3aganue 2.

1) KomruiekcHOe 9KCIIo Z 3alKucaHo B alreOpandeckoi u B
TPUTOHOMETPHUUECKOM opmax:

T .

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

Haiigure 3-10 crenens uncna Z

2) Kakyro ¢opMmy 3anucu 4rciia Bel Ucosib3oBain? O0ocHyiiTe
CBOI1 BBIOOp

3aganue 1. VK-1.3.1

YK-1.B.1




1) Haiitu matpumy C = 44 + 3B*, re

2 =2
1 0 2
a=( )Bz(—l 3)
-1 3 -3 3 3
2) BriOepute u3 crimcka HUQPPOBBIC CPEICTBA, KOTOPHIE MOTYT

OBbITh IPUMEHEHBI JUIs PEIICHUs JaHHOM 3a7a4u.
a) Microsoft Access
b) Wolfram Mathematica
c) Microsoft PowerPoint

3ananue 2.
1. Haiitu matpumy C = 44 — 5B%, rzie

2 =2
1 4 2
a=( )Bz(—l 4)
-1 3 —4 3 3
2. Bribepure u3 cnucka mupoBbie CPEACTBA, KOTOPHIE MOTYT

OBITH MPUMEHEHBI JJIsI PEIICHUS JAaHHOW 3aa4H.
a) Microsoft Access
b) Wolfram Mathematica

c) Microsoft PowerPoint

3aganue 3.
1. Haittu matpuny C = 2A + 3Bt rne

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

-4 =3
2. Bri6epuTte u3 crincka nudpoBbie CPEeACTBA, KOTOPHIE MOTYT
OLITH IIPUMCEHCHBI JJIs1 pCHICHUSA ,I[aHHoﬁ 3aa4du.
a) Microsoft Access
b) Wolfram Mathematica
C) Microsoft PowerPoint
3amanue 4.

1. Haiitu matpuny C = 34 — 5B, rze

1 -2
1=(4 8 e-(2 3)

3 =3
2. BriGepuTte u3 crivcka mudpoBbie CPEeICTBA, KOTOPHIC MOTYT
OLITH MMPUMCHCHBI JJIsI pCHICHUS I[aHHOI>'I 3a1a4yu.
a) Microsoft Access
b) Wolfram Mathematica
c) Microsoft PowerPoint
3ananue 5.

1. Haiitu matpuy C = 44 + 3B, e




R CSALE Iy

3 -3

2. Bribepure u3 cnimcka uQpoBbie CpecTBa, KOTOPBIE MOTYT
OBbITh IPUMEHEHBI [yl PEIICHUs JaHHOM 3a7a4u.

a) Microsoft Access

b) Wolfram Mathematica

C) Microsoft PowerPoint

1. 3anummwure pe3ynabTaT ASHCTBUN HaJl MaTPULIAMHU.

A+0=...
2. 3anumuTe pe3yibTaT ASHCTBHIA HA MAaTPUIIAMU

A+ (-A)=
3. IIponomxkwure Gopmyty

7(A+B)=
4. Tlpomomxute hopmyTy

5A-5B=
5. Ilpomomxute hopmymy

2 X(4A)=

YK-1.3.1

10.

3aganue 1.
1) Haiitu npousBenenune Matpuil A = B, rae

2 5
0 -2 —4
A= B={0 -2
G2 D=0 2)
2) Beibepute u3 crrcka uppoBbIe CPEACTBA, KOTOPHIE MOTYT
OBITh MPUMEHEHBI JIJISl pEIIeHUs TaHHOH 3amaun. OO0CHYy#Te
BBIOOp 1T (POBOTO CpesicTBa

a) Microsoft Access
b) Microsoft PowerPoint

¢) Wolfram Mathematica

3aganue 2.
1) Haiitu npousBenenue matpuil A = B, rae
4 3
0 -2 -3
A= ( ) B= (1 —2)
1 3 0 3 0

2) BeiOepute 13 criucka nudpoBbie CpeacTBa, KOTOPbIE MOTYT
OBbITh IPUMEHEHBI JJIs pEIIeHUs TaHHOH 3a/1a4H.

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

VYK-1.B.1




3ananue 3.
1) Haiitu npousBeneHue Matpuil A = B, rae

4 3
0 -2 -3
a=( ) B= (o —3)
2 3 5 2 0
2) BsiOepute U3 criucka EUQpPOBbIC CPEICTBA, KOTOPBIE MOTYT

OBbITh IPUMEHEHBI JUIs PEIICHUs JaHHOM 3a7a4u.

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

3ananue 4.
1) Haiitu npousBenenue Matpui A * B, rie
4 5
0 -2 -3
G = o) (:—; 0 )
2) BeiGepuTe U3 cnucka UPpoBbIE CPEACTBA, KOTOPHIE MOTYT OBITh
MIPUMEHEHBI 1711 peLICHHs TaHHOM 3a/1auH.
a) Microsoft Access
b) Microsoft PowerPoint
c) Wolfram Mathematica

3aganue 5.
Haiitu npousBenenue matpun A = B, rie
2 3
4 -1 —4
A= B={1 -2
(1 -4 0 ) (2 0 )
2. Beibepure u3 criricka u@poBbIe CPeACTBA, KOTOPHIE MOTYT OBITh
MIPUMEHEHBI JJISl PeLIeHHs TaHHOM 3a/1a4H.
a) Microsoft Access
b) Microsoft PowerPoint
C) Wolfram Mathematica

11.

3aganue 1.
1) Haiitu onpenenuTelib 2-ro MOpsIKa MaTPHIIbI
2 5
-3 7

2) OO0ocHYHTE KaK BRIYHCIUTD OMPEICIUTEIh BTOPOTO MOPSIKA.

3aganue 2.
1) Haiitu onpenenuTes 2-ro MOPsAKa MATPUIIBI

P
4 -5

2) OO0ocHyHTE KaKk BEIYMCIUTH ONMPEACIUTENh BTOPOTO MOPSIKA.

YK-1.B.1




3amanue 3.
1) Haiitu onpeneuTelib 2-ro MOPsIKa MaTPHUIIbI

s e

2) OO0oCHYHTE KaK BBIYMCIUTH OIPEICIUTEIh BTOPOTO MOPSIKA.

3ananue 4.
1) Haiitu onpenenures 2-ro Mopsiika MaTPULbI

s Sl
—-14 -8

2) OO0oCHYHTE KaK BBIYMCIUTh OMPEICIUTEIh BTOPOTO MOPSIKA.

3ananue 5.
1) Haiitu onpenenures 2-ro MOPSIIKA MATPHUIIBI

|52
10 3

2) OO0oCHYHTE KaK BBIYMCIUTh OMPEICIUTEIh BTOPOTO MOPSIKA.

VK-1.B.1
1 2 -1
3aganue: nana matpuna { 3 1 2
4 -2 5
Haiinmure anrebpanveckue AOTMOTHEHUS:
1- A 1 1
12. 2. Ay
3- ASZ
4- Azg
5- ASS
r Uemy paBeH omnpeaennTenb TpeyrojJbHON MaTpHILbl? VK-1.3.1
O6o3naunm Aq, As, ..., A,y — CTPOKU MATPHUIBI U @y A3; .. Oy - YK-1.3.1
ENCTBUTEILHBIE YUCIIA.
Ecnu cymectByet Takoit Habop 4Kcen, Cper KOTOPhIX eCTh XOTsI-
OBl OJTHO YUCJIO OTIMYHOE OT HYJIS, U IIPH STOM JIMHEHHAS
14 KOMOHMHAIIHS CTPOK MAaTPHUIII C ITUMHU YHCIIaMU paBHA HYJIEBOI

CTpOKE:
a Ay + azAy + -+ @Ay, = 0,
rae 0 = (0,0, ...,0).
Kak B 3TOM citydae Ha3bIBAIOTCS CTPOKU MaTpPHUILIbI?




[ycTs MaTpuubl A 1 A y10BIETBOPSIOT YCIOBHUIO VK-1.3.1
15. A‘At=AYTA=E, rae E — eauununas MaTpHliia n -ro NopsaKa.
Kak Ha3pIBaroTCs TaKue MaTpuibl?
3ananue 1. Haiitu matpuny X us ypaBHenuss A = X = B, rae VK-1.B.1
a=(2 2 e=(,
-2 5 -17 -9
3amanwue 2. Halitu matpunty X u3 ypaBuenus A = X = B, rae
= (3 2) =00 1)
3 —4 23 10
3amanwue 3. Haitu matpunty X u3 ypaBuenus A = X = B, rae
16. A= (—1 3 ) B— (—10 —7)
2 -4 14 12
3ananue 4. Haiitu matpunty X us ypasHenust A = X = B, rie
a=( 2 5=( 0)
3 7 29 19
3aganue 5. Haittu matpuny X u3 ypaBuenusa A = X = B, rie
1 -3 14 5
A= B =
2 -8 34 12
Kax Ha3piBaeTcs cuctema anredpandeckiux ypaBHEHUM, KaKI0€ U3 YK-1.3.1
17. KOTOPBIX SIBJIAECTCS JIMHECUHBIM?
Kakue MeToap! perieHus: CUCTEM JIMHEHHBIX areOpandecKux YK-1.3.1
18. ypaBHEHUI BaM U3BECTHBI?
CpaBHUTE YCIIOBHS TPUMEHEHUSI METOJIOB PEUICHUS CUCTEM YK-1.B.1
JIMHENHBIX ypaBHEeHUU. Kakol MeTo peleHnsi CUCTEMbI JIMHEUHBIX
19. anredpanveckux ypaBHEHUN MIPUMEHSIOTCS B TOM Cllydae, ecliv
ONPEJIEIUTENb MAaTPULIBI CUCTEMBI PaBEH HYJIIO?
CpaBHUTE YCIIOBHS TPUMEHEHUSI METOJIOB PEIICHUS CUCTEM YK-1.B.1
JIMHENHBIX ypaBHeHUU. Kakol MeTo/1 peleHnsi CUCTEMbI JIMHEUHBIX
20. anredpanveckux ypaBHEHUN MPUMEHSIOTCS B TOM Cy4ae, €Cliu
MaTpulla CUCTEMBI HE SIBIISIETCA KBAAPaTHOM?
[Ipu kakoM ycn0BUM OJTHOPOJIHASL CUCTEMA JIMHEHHBIX YPaBHEHUN VYK-1.3.1
21. HMMeEEeT HeHYJIEBOE peleHue?
Kak Ha3piBaeTcs JByMEpHas CUCTEMA KOOpAUHAT, B KOTOPOU VYK-1.3.1
22 Ka)kJ1as TOYKa Ha MJIOCKOCTH ONpPEAEIAETCS IBYMsI YUCIaMU -
TIOJISIPHBIM YTJIOM M TOJIIPHBIM PainycoM?
Kak Ha3pIBaeTcs cuctemMa KOOPANHAT, B KOTOPOH Ka)k/lasi TOUKa B VYK-1.3.1
23. MPOCTPAHCTBE ONpeenseTcs Tpems uuciamu - (I, 6, ), rae r—

paanyc-BeKTOp TOYKH, 6 U () — 3€HUTHBIN U a3UMYTAJIbHBIN YTIIbI
COOTBETCTBEHHO?




24,

Urto Takoe BekTOp?

YK-1.3.1

25.

Kak Ha3wpIBaeTCs BEKTOP, HAYAJIO KOTOPOT'O COBMAIAET C €T0
KOHIIOM?

YK-1.3.1

26.

ITo kakoit popmyIie onpenensercs: CKalsipHOE MPON3BEIACHNE
BEKTOpPOB?

YK-1.3.1

27.

[To kako#t popmyIie BEIYUCIAETCS CKATSIPHOE MTPOU3BEACHUE

2
BCKTOPOB E. n b , €CJIM U3BCCTHBI KOOPAWHATBEI BEKTOPOB B
nekaptoBoii cucreme (B cucteme : 0X, Oy, 0z)

YK-1.3.1

28.

[To xakoil popmyJsie BBIYUCISIETCS BEKTOPHOE IPOU3BEICHHE
BEKTOPOB, €CJIM U3BECTHBI UX KOOPAUHATHI B IEKAPTOBON CUCTEME
koopauHaT (X, Y, 2)?

YK-1.3.1

29.

[To xakoil popmyne onpeaensieTcsi MOAyIb BEKTOPHOTO
MIPOU3BENICHUS BEKTOPOB?

YK-1.3.1

30.

Uemy paBHO pacCTOSIHUE OT TOYKH JI0 IPSIMOM?

YK-1.3.1

31.

3aganue 1. CocTaBuTh ypaBHEHHE NPSAMON MNPOXOIAIIECH dYepes3
. L x+2 yv—9

Touky M (2,4) 1 nepreHIuKYIIPHOU TIPSIMON —5 = —4

OtBer 3ammcatb B BUJE YypaBHEHUS TMPSMOM C  YIJIOBBIM

ko3 purmeHTOM

3aganue 2. CocTaBuUTh YypaBHEHHE NPSAMON MPOXOIAIIECH Yepes
TOYKY M(,—4) u TIEPIICHIUKYJIIPHOM psIMOiA
—4x — 5y + 14 = 0.

OtBer 3ammcath B BUJE YypaBHEHUS TMPSMOM C  YIJIOBBIM
ko3 purmeHTOM

3aganue 3. CocTaBuUTh YypaBHEHHE NPSAMON MPOXOIAIIECH Yepes
x+16 _ y—9

—4 -5

OtBer 3ammcarh B BUJEC YypPaBHEHUS TMPSIMOM C  YIJIOBBIM
ko3 pumeHToOM

touky M (—1,—3) u napauieIbHON MPSIMOI

3ananue 4. CoCTaBUTh ypaBHEHUE MPSMON MPOXOJAILIEH uepe3
Touky M (1, —1) u neprneHIuKyISIpHON MpsIMOi v = —5x + 2.
OtBer 3amMcarb B BHJE YPAaBHEHUS TMPSAMOM C  YIJIOBBIM
ko3 purneHTOM

3amanue 5. CoCTaBUTh ypaBHEHUE MPSIMON MPOXOISIIEH Yepes3
. Jx+l  y—6

Touky M (3,1) 1 nepneHMKyJIIpHOH NpIMON —— = —4

OtBer 3amMcarh B BHUAE YpPaBHEHUS MpPSIMOW C  YIJIOBBIM

Ko pumeHTOM

VYK-1.B.1




Kakum YPAaBHCHUCM OIMUCBLIBACTCS IJIOCKOCTH B ACKAPTOBBIX

YK-1.3.1

32. KoopauHaTax (X, Y, z)?

Chopmynupyiite  HEOOXOMMMOE ¥ JIOCTATOYHOE  YCJIOBHE YK-1.3.1
33. MapajuIeIbHOCTU MPSAMON U MIIOCKOCTH.

Kakum ypaBHEeHHEM ONUCBIBAE€TCA MpsiMas, MPOXOJsALIas 4epes VYK-1.3.1

TOUKY (Xo, Yo, Zo) ¥ HMEHOIas HANpPaBIAIOLIUNA BEKTOp C
34. xoopaunaramu (I, m, n)?

KaknM ypaBHEHHEM ONUCHIBAETCS MpsAMasi, IPOXOAAIIAs Yepes3 ABe VK-1.3.1
35. TOYKH (X1, Y1, Z1) ¥ (X2, Y2, Z2)?

Kakum 06pa3oM MOXKHO 334aTh MPSIMYIO C TOMOUIBIO IBYX VK-1.3.1
36. IIJIOCKOCTEM?

C moMoripto Kakoit (hopMyJTbl MOXKHO HANTH YTOJT MEXKTY YK-1.3.1
37. MpSIMBIMA?

Hopwmais k mtockoctu umeeT koopaunathsl (A, B, C); koopauHaTh! VK-1.3.1

HaIpaBJIsIoNero Bekropa mpsmoit (1,m,n)/
38. C nmoMoripio Kakoi opMysIbl MOKHO HAUTH YTOJ MEXTY TIPSIMOM 1

IIJIOCKOCTBIO?

ITo xakoii popMyIie MOXKHO ONPEACIUTh PACCTOSTHUE OT TOYKH JI0 YK-1.3.1
39. IIJIOCKOCTH?
40. Hanumure kaHOHMYECKOE YpaBHEHHUE DIUIUIICA. YK-1.3.1
41. Hanumure kaHOHMYECKOe ypaBHEHHE THIIEPOOPHI. YK-1.3.1
42. Hanummure kaHoHMYeCcKOe ypaBHEHUE MapadoIbl. YK-1.3.1

Bomnpocsr (3amaun) ais 3adera / mudd. 3adera npencrapiieHbl B Tadimie 16.
Tabnuna 16 — Bonpocsl (3agaun) mis 3auera / audd. 3auera
Kon
Ne ni/m [Tepeuens Bonpocos (3anau) s 3aueta / nudd. 3ayera
p P (sana) 1 upd WHINKATOpa

V4eOHBIM IUTAHOM HE MpeaAyCMOTPCHO

npecTaBieHbl B Tabmuie 17.
Tabnua 17 — IlepedeHb TeM i KYpCOBOT'O IPOEKTUPOBAHUSI/BBIIOTHEHHS KypCOBO pabOThI

IlepeyeHp Tem Ui KypcOBOrO IPOEKTHPOBAHM/BBIOJHEHHUS KypCOBOM paboThI

Ne n/n

KypCOBOH paboThI

[TpumepHbIil TepeyeHb TeM JUId KypCOBOTO IPOEKTUPOBAHUS/BBITTOIHEHHS

Y4eOHBIM MJIaHOM HE MPEeTyCMOTPEHO




Bompocer uisi  mpoBeneHUsT TPOMEXKYTOUHOM aTTeCTallid B BHJIE TECTUPOBAHUS
npecTaBicHbl B Tabmuie 18.

Tabmuua 18 — IlpumepHbIii mepeueHb BOIPOCOB JJIsl TECTOB

Ne [IpumepHBbIi epeYeHb BONPOCOB ISl TECTOB Koz
/11 pHMep P P g WHJUKATOpa
TuIoBOM BapuaHT TECTOB
1 cemecTp
1 | Jana maTtpuna 1) ay YK-1.B.1
2 -a
A_(all alz) ) =
“\az; ax/
3) an
Eé anredpanvecKkoe
JIOTIOJTHEHNE Asr 4)  —az
paBHo...
2 | U3 mpuBeaéHHBIX diq ay2 VYK-1.B.1
a a
MaTpull oOpaTHbIE 1) 21 22
0 as;
CYIIECTBYIOT Y
MaTpull. .. 0 0 ap
2) 0 0 dsg
0 0 dzz
a11 A1z A3
3) ( 0 az; ap
0 0 dsg3
11 Qy2 Q43
4) (a21 Qa3 aza)
0 0 0
3 | Kakum meromom moxuo | 1)  TI'. Kpamepa YK-1.3.1
peluTh CUCTEMY,

2) K. ®.Taycca
OMpEe/IEUTENh OCHOBHOM

MaTPHIIBI KOTOPOH paBeH 3) ¢ mOMOIIBI 00PAaTHON MAaTPHIIBI

HYJIIO 4)  moOBIM CIOCOOOM

4 | Cucrema coBMecTHa | 1)  Gomsie 1 YK-1.3.1
TOrJa M TOJBKO TOTMa, | 2)  paHr MaTPHIIBI CHCTEMBI paBeH
Korja... paHry pacuIMpeHHON MaTPHIIbI

CHUCTCMBI




3)
4)

panr paseH 0

paur paseH 1

=
Jlnst BekTopoB d u b 1) BEeKTOpPBI HEPICHANKYIISPHEI VK-1.B.1
BBIIIOJIHSAIOTCS YCIIOBUS: 2) BEKTOpBI NAPaJUIC/IbHbL
3) BEKTOpBHI MapajuiebHbI U HE MOTYT
b, by b, JeXKaTh HA OJTHOM IIPSIMOU
Ax Gy Gz 4) BEKTOpHI JIEKAT HA OJHON MPSAMOI
Troraa.... WIH TTapaljiesbHbI
BekropHoe 1) komnuHeapHoW  Twiockoctd, B | YK-1.3.1
MIPOU3BEICHNE BEKTOPOB KOTOPOH JIeKAT MePEeMHOKAEMbIE
—
a u b — 210 BexTOP. .. BEKTOpA
2)  TEepHeHAUKYJISPHBIA IUIOCKOCTH,
B KOTOpOH Jexar
NIepPEMHOXKAEMBIE BEKTOPHI
3)  HyzeBoii
4)  coBmamalOmMii C OJHHUM U3
[IEPEMHOXKAEMbIX BEKTOPOB
PaccTostHEE OT TOYKH JI0 1 |Axg+Byo+C| VK-1.3.1
) VA2+B2V/A%+C2
IJIOCKOCTH MO’KHO
BBIUUCIIUTh 1o 2) Ay"A,+B B, +C,C,
dopmyse... JA%+B%+C§-JA%+B§+C§
s
VA*+BZ+C?
Am+Bn+C
4) | pl

VA*+B*+C - m*+n“+p




8 | I'eomerpuueckoe wmecto | 1)  rumepOosoi YK-1.B.1
TOYEK ITUIOCKOCTH, CyMMa 2)  napabonoii
pacCTOAHUN OT Ka)XIou
U3 KOTOPBIX [0 JIBYX 3)  oxpyxHOCTBIO
JAHHBIX ~ TOYEK  JTOWU 4) SIIIAIICOM
TUIOCKOCTH ecTb
BEIIMYMHA TIOCTOSIHHAS,
Ha3bIBACTCH. ..
9 | Haiitu ypaBHEHHUE 1) xtl _y-2 _z—4 VK-1.B.1
NpsIMOM,  IPOXOJAIIEH -3 2 4
qepes TOUYKY 2) x+1 _ y+2 _ Z+4
A(-1;2;4), 20
HEPIEHIUKYIAPHO 3) X_—Sl _ y_—22 _ Z_—:
TUTOCKOCTH
3x-2y-4z+1=0 4) x__+31 — 3’__+22 — %
10 | Pemuth cucremy | 1) x=0,y=1,z=-3 VYK-1.B.1
JIMHEMHBIX  ypaBHEHHI 2)  x=0,y=1,7=-2
METOI0M l'aycca
x+y+z=—2 3) x=0,y=-1,222
2x —y+3z=-10
—x+2y—z=35 4) x=0,y=-1,z=-2
11 | Berumcianuth 1) (;1 —26) VK-1.B.1
_ _ 7 2
(i 21) ) @ 22) 2) (1 0)
) (1 %)
9 (7 %)
12 | Jlana maTpuna 1) aso VYK-1.B.1




2) —ag
Q11 Q12
A_(azl flzz)' 3) aqq
4 —
Eé anredpanveckoe ) 1
JIOIIOJIHEHUE Ay
paBHO...
13 | Marpuua A1) 1) ATT-A+A-ATT VK-1.3.1
Ha3bIBaeTCs  OOpaTHOMU ) Atoa=1
MaTpulie A, eciu
BBITIOJTHSETCS YCIIOBHE 3) At-A=A-A'=E
4) At-A=0
14 CKaﬂprHBIM 1) |{_I. | | f_).| arccos o YK-1.B.1
MPOU3BEJCHUEM  JIBYX .
S 2 al ‘ b ‘ ctga
HEHYJIEBBIX BEKTOPOB d
u b massmaercs qucio, | 3) |ﬁ'||3‘ cosa
paBHoe... .
4) |a||b|tga'
15 | Yemy paBHO cmemiannoe | 1) 0 VYK-1.B.1
MIPOU3BEICHUE BEKTOPOB ) 1
aba
3 -2
4) 2
16 | YpaBHenue opsvoit, | 1) (x—a)+(y—Db)=0 VK-1.3.1
MPOXOJALICH dYepe3 JBe 2) y-y1 _ x-xp
TOYKHM MOYKHO COCTABHUTh Y=y a2mn
o opmyuie... 3) Alx—xp) +B(y—1y,) =0

4)

y =¥ = k(x —x)




17 | l'eomerpuueckoe wmecto | 1)  Ilapabomy YK-1.3.1
TOYEK, KOTOpBIE 2)  oxpysHoCTS
XapaKTepU3yIT
SKCIeHTpucuTeT €& >1 3)  rumepGory
npeJcTaBiIseT coboil 4)  smmnc
18 c 1) neiCTBUTENLHOM OCBIO VK-1.B.1
OTtHouieHne
4 2) acUMIMTOTOM
HA3BIBACTCA. . 3) IKCHEHTPHUCUTETOM
4) (okadbHBIM PaIIyCcoOM
19 | Haiitn ypaBHeHne | 1y xtl _y—2 _ z—4 VK-1.B.1
3 -2 -4
NpAMOM,  MPOXOIAIIEH
x+1 y+2 Z+4
qepes TOYKY 2) = =
3 2 4
A(=1;2;4),
x—1 yv—2 z—4
MEPIICHANKYIISIPHO 3) = 5
TUIOCKOCTH
x+1 yt+2  zt4
3x-2y-4z+1=0 o
20 | Onpenenutsb kakoe | 1)  x%+y2-8x=0 VK-1.B.1
ypaBHEHUE JIMHUH L
2) X=--,/25—y?
COOTBETCTBYET ) 3 Y
napaboze. .. 3)  -2x2+3y?-4x+15y+4=0
4)  x+4y-2y*-5=0
21 | Pemwuts cuctemy | 1) x=0,y=1, z=-2 VK-1.B.1

JIMHEUHBIX  YpaBHEHUM

METOAO0M l'aycca
x+y+z=2
2Zx —y+3z=10
—x+2y—z=-5

2) x=0,y=-1,2z=2
3) x=0,y=1,z=2

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




22 | Beraucnuth YK-1.3.1
-1 -1 4 =2 7 1
GG 2 (5o
-7 0
2 (5 o)
1 0
3 )
0o 1
9 (5 )
23 |Mpsmoit y = -2x + 1| 1) (0;3) YK-1.3.1
MIPUHAUICKAT TOYKA 2) (-1;3)
3) (2,3)
4) (-2;1)
24 | Tlpsmasiy =-2X+5 1) tg(5) YK-1.3.1
obpa3syer ¢ 2) tg(-2)
MOJIOKUTEITHHBIM 3) arctg(-2)
HanpasjeHueM ocu OX 4) tg(2)
yIoJl o, PAaBHbIN:
25 | Yron Mexy npsIMbIMH ) tgo :‘ 1-5 VK-13.1
1+1+5
y=x+1y=5bx+3
3-1
onpenesnseTcs mo | 2) tg(p:=‘1+2*5
dhopmyie:
] 3-(-3)
3 tee _'|1+1m{—5]
3-5
4 w'e= ‘1+1,.=5
26 | Ilpu pelieHuH CHCTEMbI 1) ‘5 3| VK-1.B.1
8 7
JIMHEUHBIX  YpaBHEHUMU
{X1+3x2:5 o 2) |1 3|
4x1 — 71’2 =8 4 -7

MIPaBUITY




Kpamepaormpeaenurens 3) |5 3|

8 -7
A nmeer BUA:
1 5
) |y
27 | Pemmuth CHCTEMY 1) (2;-1) YK-1.B.1
JIMHEWHBIX  ypaBHEHWH 2) upawio Kpamepa HENpUMEHUMO
{4};1 128}:; :—01 mo| % (12
L 4 (21
npasuityKpamepa:
28 | Pemmth cCHCTEMY 1) (1;0;0) YK-1.B.1
JTUHEHHBIX  ypaBHEHHH 2) (0;1;,0)
metoaoMm Kpamepa: 3) (0;0;1)
4 101

Xy +x;—x3=0
2x;—x;+x3=3
X1 — 2x;+x3=2

29 | INokazarensHas  (opma 1) V2 i VK-1.B.1
KOMIUIEKCHOT'O YHCTIa 3
. 2) V2e's
= -1 + | umeeT BUL; o
3) V2e'z
4) VZe'z
30 | Monynp KOMIUIEKCHOTO 1) 0 VYK-1.B.1
yucia Z = —I paBeH: 2) 1
3) 2
4 5

[lepeueHp TeM KOHTPOJBHBIX PAOOT MO NUCHUIUIMHE OOYYarolUXCsl 3a09HON (OPMBI
oOyueHwusi, mpeCcTaBieHbl B Tabnuie 19.

Tabnuua 19 — IlepeueHb KOHTPOJIBHBIX paboT

Ne n/nn [lepeyeHb KOHTPOJIBHBIX PadOT

1 JluneitHas anrebpa




12 | AnanuTHueckas reoMeTpus

10.4. Meroauueckue  MaTepualbl,  ONPEHCISIIONINE  TPOIECAYPhl  OICHUBAHUS
WHJMKATOPOB, XapaKTEpH3YIOIIUX dTambl (HOPMHpPOBAHUS KOMIIETEHIIMH, COJEpXKaTcs B
JIOKaJbHBIX HOpMaTuUBHBIX akTax [YAIL, pernamMeHTUPYOMUX TMOPSAOK U  MPOLEAYPY
MIPOBEJICHUST TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH M IMPOMEKYTOYHON aTTECTAIlUU O0YYarOIIHXCs
I'VAIL

11. Meroanyeckue yKa3zaHus it 00y4JaromuXcs M0 OCBOSHHUIO TUCITUILTMHBI

Lenpto MUCHMIUIMHBI SBISIETCS — MOJIYYCHHE CTYACHTAMH HEOOXOIUMBIX 3HAHHHU,
YMEHHUI U HaBBIKOB B 00JIACTH aHAJIUTUYECKOW F€OMETPUM U JIMHEWHOM aireOphl, pa3BUTHE
MIPOCTPAHCTBEHHOI'O IMPE/ICTABICHUS CTYJEHTA; BOOOpa)XEHHs; JIOTMYECKMX M  CUETHBIX
CIIOCOOHOCTEH; OPraHM30BaHHOCTU TPU TPOBEACHHH OOJBIIEr0 00beMa BBIYHUCICHUN;
WCIOJIb30BAHMS MATEMAaTUKU JJIsl PELIeHUs KOHKPETHBIX 3ajjad, 00eCledeHHe OCHOBBI IS
MIPUMEHEHHS] MaTeMaTUYECKMX METOJIOB MCCIIEJIOBAHMSI, MOJAEIUPOBAHUS, IPOCKTUPOBAHN,
ONMMPAIOUIYIOCSI HAa JaHHYI0 JUCHMIUIMHY, KOTOpbIE UIpaloT BCE OOJBIIYI0 poJib B
COBPEMEHHOM HAYKE U TEXHHUKE.

11.1. Meroauueckue ykazaHus s OOydaroOlIUXCS MO OCBOCHMIO JIEKIIMOHHOIO
Marepuana

OCHOBHOE Ha3HAYEHHE JEKIMOHHOIO MaTepHalia — JIOTUYECKU CTPOMHOE, CHCTEMHOE,
riIyooKoe U sICHOe H3J0XKeHHe yueOHoro marepuana. HasHaueHue coBpeMEHHOW JEKIUH B
pamMKax TUCHUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMAIUIO 10 TEME, a B OCBOCHUU
(GbyHIaMEHTaJIbHBIX MpPOOJIeM AUCHUIIIMHBL, METOJOB HAy4YHOrO T[IO3HAHMs, HOBEWIINX
JNOCTUKEHUH HaydHOM MbIciau. B ydyeOHOM mporiecce JEeKIHs BBIMOIHIET METOI0JIOTHYECKYO,
OpPraHU3allMOHHYI0 ¥ HWHPOpPMAaLMOHHYI (yHKIMH. Jlekuus pacKkpblBaeT NOHATHUHHBIN
anmapar KOHKpETHOW oOyiacTH 3HaHus, €€ mnpoOsieMbl, JAaeT LEeJIbHOE INPEACTaBIECHUE O
JUCLMILIMHE, IOKA3bIBAET B3aUMOCBA3b C IPYTMMH JUCLIUILUINHAMMU.

[InaHnpyeMble Pe3yIbTAThI IPH OCBOCHUH 00YYAOUINMHKCS JICKIIMOHHOIO MaTepuaa;

— IIOJIyYCHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHUH, YPOBCHb
KOTOPBIX ONPENEAETCS 1EIEBOM YCTAHOBKOM K Ka)K/I0M KOHKPETHOW TEME;

— TOJy4EHHUE OIbITa TBOPUECKON PabOThl COBMECTHO C MPENOAaBaTEIIEM;

— pa3BUTHE MPO(ECCHOHANBHO-AEIOBbIX  KAauecTB, JIIOOBM K IpeAMETy H
CaMOCTOSITEJIBHOTO TBOPYECKOT'O MBIIIIJICHUS.

— NOSBJICHME HEOOXOIUMOIro HHTepeca, HEOOXOAMMOIo JUIsl CaMOCTOATENbHOM
paboTHI;

— IIOJIyYECHUE 3HAHUM O COBPEMEHHOM YPOBHE Da3BUTUS HAyKH U TEXHUKH H O
IIPOrHO3€ UX Pa3BUTHUS HA ONMpKalIIne ToAbl;

— HAy4MThCS METOAMYECKH 00pabaThiBaTh MaTepuai (BBLACIATH IJIABHBIE MBICIH U
IIOJIOKEHHS, TIPUXOJUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HMX B  Pa3IM4YHBIX
(dbopMynHUpOBKax);

— IOJy4YEeHHE TOYHOr0 MOHUMAaHUs BCeX HEOOXOAMMBIX TEPMUHOB U MOHATHH.

JICKUMOHHBI MaTepual MOXKET CONPOBOXKIATHCSA JIEMOHCTpAalUUEd CIIalioB MU
UCIOJIb30BAHUEM pPa3aTOYHOI'0 MaTepuaiga HpU INPOBEICHUM KOPOTKHUX TUCKYCCHH 00
0COOEHHOCTSIX MPUMEHEHHSI OTJECNBHBIX TEMATHK 110 JUCLUIUIMHE.

CrpyKTypa NpefocTaBieHus JEKIMOHHOIO MaTepraa:
— Omnpenenenus MaTeEMaTUYECKUX TEPMUHOB.
—  @®opMyIupOBKa TEOPEMBI.
— Jloka3areabCTBO TEOPEMBI.
— HnmocTtpupyromue npuMepsl.




11.2.  Meroauueckue  yKazaHus JuUis  OOydalomuxcs MO  MPOXOXKICHUIO
MPAKTUYECKUX 3aHITUI

[IpakTudeckoe 3aHATHE SABISETCS OJHON M3 OCHOBHBIX ()OPM OpraHHM3aluu y4eOHOTro
mporecca, 3aKIIOYAlOMIeNCss B BBIINOJIHEHWH OOYYalOUIMMHCA TI0J] PYKOBOJCTBOM
npernoiaBaTensi KOMIUIEKCa Y4eOHBIX 3aJaHUil C IEJbI0 YCBOGHHUS HAYyYHO-TEOPETUUYECKUX
OCHOB y4YeOHOW JMCIUIUTUHBI, NPUOOpETEeHHs YMEHHH ¥ HaBBIKOB, OITBITa TBOPYECKOMN
JeSITEIbHOCTH.

Lenpto mpakTHYECKOro 3aHATHS JUid  OoOydarollerocs SIBISIETCSl  IPUBUTHE
00y4JaromemMcsi YMEHHI U HABBIKOB MPAKTHYECKON JIESTEIFHOCTH 110 H3y4aeMOil TUCIUIUIHHE.

[Inanupyemble pe3yapTaThl IPU OCBOEHUHU 00yYarOIeMCsl PAKTUYECKUX 3aHITUN:

— 3aKpelvieHue, YriyOJeHHe, paclIupeHue W JeTalu3alusl 3HAaHUN [pU pelIeHUU
KOHKPETHBIX 3ajay;

— pa3BUTHE T[I03HABATEIbHBIX CIIOCOOHOCTEH, CaMOCTOSITEJIbBHOCTH  MBIIIJICHHUS,
TBOPUYECKON aKTUBHOCTH;

— OBJIaJICHUE HOBBIMH METOJIaMHU U METOAMKAMHM HM3yY€HHUs KOHKPETHOW ydeOHOit
JUCLMIUINHBI;

— BbIpa0OTKa CHOCOOHOCTH JIOTMYECKOTO OCMBICIEHMSI MOJYyUYEHHBIX 3HAHUW IS
BBITIOJTHEHUS 3aJIaHNH;

— o0ecrniedyeHre pallMOHAIBHOIO COYETaHUs KOJUIEKTUBHON U MHAMBHIyallbHON (popm
oOy4eHwus.

@yHKIHUH NPAKTHYECKUX 3aHATUM:

— TO3HaBaTeNIbHAS;

— pa3BHBaIOIIAs;

— BOCHHTATeIbHAs.

Ilo xapakrepy BBIOJHSAEMBIX OOYYarOIIMMCS 33aHUM MO MPAKTUYECKUM 3aHATHUAM
MOAPA3ACIAIOTCS Ha!

— O3HAKOMUTECIIBHBIE, IPOBOJUMBIE C LEIbI0 3aKPEIUICHHd M KOHKPETU3ALHUH
U3Y4YEHHOI'O0 TEOPETUYECKOTO MaTepraa;

— QHAJMTHUYECKHE, CTaBAlIMEe CBOEH LENbI0 NOJy4YeHHe HOBOW HMHQopManuu Ha
OCHOBE (pOpMaM30BaHHBIX METO/IOB;

— TBOpPYECKHE, CBSI3aHHbIE C  IIOJY4YEHHEM HOBOM  uHpopManuu  IMmyTeMm
CaMOCTOSITEJIbHO BEIOPAHHBIX IMOAXO0J0B K PEILICHHIO 3a/au.

@DopMBl OpraHU3aldM INPAKTUYECKUX 3aHATHH OIpenenstoTcss B cOOTBETCTBUU CO
crenn(pUYecKuMU OCOOCHHOCTSAMHU y4eOHOM NUCHMIIIMHBI U 1easiMu o0yueHus. OHU MOTyT
IIPOBOJUTHCS:

— B UHTEpakTUBHOW (QopMe (pelieHne CUTyallMOHHBIX 3a/a4, 3aHATUsA 110
MOJICJIMPOBAHUIO  PEAIBHBIX YCIOBUM, [€JIOBBIE WIPHI, HWIPOBOE IIPOEKTUPOBAHUE,
MMUTALMOHHBIE 3aHATHUS, BbIE3JHbIE 3aHATUS B OpraHu3auuu (MpeanpusATusi), AeraoBas
yueOHasi wurpa, poJieBasi Wrpa, ICHXOJOTMYECKHH TPEHMHI, KeWC, MO3rOBOH IITYpM,
IPYyMNIIOBBIE AUCKYCCUN);

— B HE UHTEpaKTUBHON (popMe (BBINOJHEHNE YIPAXKHEHUH, pellieHre TUIIOBBIX 33/a4,
peleHre CUTYallMOHHBIX 3a]1a4u U JIpyroe).

Mertoauka NpoBeJeHUs MPAKTUUECKOTO 3aHATHSI MOXKET ObIThb pa3jIMyHOM, IpPU 3TOM
BaXXHO JOCTIXEHHE OOIIeH eI JUCIUTUINHBL

TpeboBaHMs K TPOBEJCHUIO IPAKTUYECKUX 3aHATUI

[IpakTudyeckue 3aHATHS HAUMHAIOTCA C 3alMCH B OKypHaJd MpernojaBaTens
MPUCYTCTBYIOIUX CTYJIEHTOB. 3aTeM OOBSIBIISICTCS TeMa MPaKTHUECKUX 3aHATHH.

IIpenogaBaTens yuTaeT yClIOBUE 3aJadyd U NpeagaraeT CTyJEHTaM CaMOCTOATEIbHO
PELINTD 3aJa4dy, UCIIOJIb3Ysl 3HAHUS, [TOJIyYEHHbIE CTYIEHTOM Ha JeKUuu. CTyJEeHT, KOTOPbII
NEPBBIM PEILNI 33/ady, BBI3BIBAETCS K JOCKE. B cilydae eciii CTyJIEHT MPaBUIBHO PEIINI



3aady, OH noisrydaetr 5 OamnoB. Eciu cTyeHT pemraer 3aiady ¢ MOMOIIBIO MPENoiaBaTeds,
To monyyaer 4 Oamna. 3areM, B KOHIIE CEMECTpa, OIEHKH CTYJCHTOB (BKJIIOYAs OICHKY
MOCEIAEMOCTH) TMepPeBOJATCS B OOHYCHl (kadectBo) oT 0 mo 5 OamioB. DTu OGOHYCHI
T00aBISIOTCS K 0011l cymMmMe 0ayIoB B paMKaxX MOIYJIbHO-PEHTHHIOBON CHCTEMBI.

CryneHtaM BBIIAaeTCs JOMAIlHEe 3a/JaHUEe B BUAE 3a/a4, KOTOpPbIE OHHM CHAIOT B
YCTaHOBIJIEHHBIE CPOKH.

11.3. Meroauueckue  yKazaHus Ui OOydYaloOmUXCs IO  IPOXOXICHUIO
CaMOCTOSITENILHON pabOThI

B X071€ BBITIOTHEHUST CAMOCTOSTENTLHON pabOThI, 00YJaIOUIHIICS BBITIOIHIET paboTy 1O
3aJJAaHUI0 U TIPU METOJMYECKOM PYKOBOJICTBE IPETIOIaBaTeNsi, HO 0€3 ero HEMmOCPEACTBEHHOTO
YYacTHsL.

st oOyuaromuxcsi o 3a04HOM popme oOyueHus, caMOCTOsITeNIbHAsT paboTa MOXKET
BKJIIOYATh B C€0s1 KOHTPOJIBHYIO PaboTy.

B mporiecce BBIMOTHEHUSI CAMOCTOSTENIBHON palboThl, y oOydarorerocs GopmMupyercs
1enecooOpa3HOe IUIAHUPOBAHHE pabO4Yero BpPEMEHM, KOTOpOE€ IO3BOJISIET MM pPa3BUBATh
YMEHHS ¥ HaBBIKH B YCBOCHHHM M CHCTEMaTH3allMK MPUOOpeTaeMbIX 3HaHMH, 00ecreunBaeT
BBICOKUH YPOBEHb YCIIEBAEMOCTH B TEPHOA OOYYEHHUsS, ITOMOTaeT IIOJNyYUTh HaBBIKA
MOBBIIIEHUS TPO(PECCHOHATEHOTO YPOBHSI.

MeTtoandeckuMH ~ MaTepHallaMH, HApPaBJSIIOIIAMH  CaAMOCTOSITEIbHYIO  paboTy
00yJarOIINX CSISIBIISTFOTCS:

— y4eOHO-METOAMYECKII MaTepral Mo JUCIUTUIAHE.

11.4. Meroauueckue ykazaHus Ui OOydaroOIIMXCS MO MPOXOXKICHHUIO TEKYIEro
KOHTPOJISI YCIIEBAaEMOCTH.

Tekymuii KOHTPOJIb yCIEBAEMOCTH MPEayCMaTPUBACT KOHTPOJIb KauecTBa 3HAHUH
o0yyarouuxcs, OCyIecTBISIEMOro B TEYEHHE CEMECTPA C IIEJIbI0 OLICHUBAHUS X0/1a OCBOCHHUS
JTUCIUIUIAHBI.

B Tedenme cemectpa B cucteme aucTaHimoHHoro oOyudenus ['YAII B dopme
TECTUPOBAHUS TMPOBOJATCS JIBE IPOBEPOUHble pabOThl IO pEUICHUIO 3ajJad MU OAUH
TEOPETUYECKHl ompoc (MmepedyeHb BONPOCOB JUIsl TECTOB pa3MelieH B «baHke BOMPOCOB» B
cucteMe qucTaHimoHHoro ooyuenus ['YAII).

Pe3ynbTaThl TEKyIIEro KOHTPOJIS YCIIEBAEMOCTH OyIyT YUYUTHIBATHCS NP MPOBEACHUN
MPOMEXYTOYHOM  arrectanuu (P UCIOJIB30BAaHUU  OATbHO-PEHTHHIOBOM  CHCTEMBI
OLICHUBAHMSI, KaKIbIH BHJI KOHTPOJISI OIEHMBAeTCs B Oayuiax, U3 KOTOPBIX (opMUpyeTcs
WUTOTOBBIN PE3yJIbTAT).

11.5. Meroauueckue ykazaHuss Ui OOydaroluXcs MO  IPOXOXKIACHUIO
MIPOMEXKYTOYHON aTTeCTaIUU.

[IpomexyTounast aTTectanus OOy4alOIIMXCA MpeAycMaTpuUBaeT  OLIEHWBaHUE
MIPOMEXYTOUYHBIX U OKOHYATEIBHBIX PE3yJlbTaTOB 00ydeHHs 1o aucuuruinHe. OHa BKIIIOYAET
B ce0s:

— 9K3aMeH — (opMa OLIEHKH 3HAaHUH, MOJYYEHHBIX OOYYaloOUIMMCS B IpoOIEcce
W3Y4YeHHs] BCEH [UCHUIUIMHBI WJIM €€ YacTH, HaBBIKOB CaMOCTOSITENIbHON paloThl,
CIOCOOHOCTH TPHUMEHSITh MX ISl PEIICHUs MPaKTUYeCKUX 3a7ad. DK3aMeH, KaK IpaBuio,
MPOBOJUTCS B MEPHUOJ dK3aMEHAIMOHHON CECCHM M 3aBEpIAeTCsl aTTECTAIIMOHHOW OIEHKOMN
COTJIIMYHOY, «XOPOIIO», KYAOBIECTBOPUTEIHLHOY, «HEYAOBICTBOPUTEILHON.

Cucrema OIIEHOK MPHU MPOBEACHUM MPOMEXKYTOUHOM aTTECTAllMU OCYIICCTBISECTCS B
cooTBeTcTBUU ¢ TpeOoBaHusMHU [lomoxenunit «O TekylmieM KOHTPOJE YCIEBAaeMOCTH H
MPOMEXYTOYHON aTTecTanuu cTyaeHToB ['YAII, oOy4arommxcsi mo mporpammam BBICIIErO
obpazoBanus» u «O MOIYJIHHO-PEUTHHIOBOM CHUCTEME OILIEHKH KadyecTBa Y4eOHOI paboThI
ctynenToB B 'Y AIDy.
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