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AHHOTaUs

JucrunnuHa «MaTtemaTuka. AHaTUTHYECKas: TEOMETPHUS U JIMHEHHas anreOpa» BXOIUT B

o0pa3oBaTeNbHYI0 TMPOTrpaMMy BBICHIETO OOpa30BaHUS — NPOrpaMMy CHEIMaIUTETa IO
HampaBjeHuto moarotoBku/ crenuanbHOocTH  09.05.01 «IIpuMeHeHre u  SKCIUTyaTaIus
aBTOMaTI/ISI/IpOBaHHBIX CUCTEM CIICIINAJIBHOI'O Ha3HA4YCHUI» HaHpaB.HeHHOCTI/I

«Matemarndeckoe, IporpaMMHOe U HH(OPMALIMOHHOE 00ECIIEYEHHE BHIUNCIUTEIbHON TEXHUKH
¥ aBTOMAaTHU3MPOBAHHBIX cucTeM». [lucuuruimaa peanusyercs kadeapoit «Nel».

JlucuuiuinHa HatesleHa Ha (JOpMHUPOBAHKE Y BBIITYCKHUKA CIETYIOLUIMX KOMIIETCHIIMMI:

VYK-1 «CrocobeH ocCymecTBIsATh KPUTUYECKHH aHajau3 MpOoOJEMHBIX CHUTyalud Ha
OCHOBE CUCTEMHOT0 MT0JIX0/Ia, BEIpaOaThIBaTh CTPATETHIO JEHCTBUIN

OIIK-1 «Cnoco0eH ncnoiabp30BaTh MOJOKEHUS, 3aKOHBI 1 METOJIbl €CTECTBEHHBIX HAyK U
MaTEeMaTHKH JUIsl peILeHHs 3a/1a4 NH)XEHEPHOU JesITeIbHOCTH»

CopepxaHue TUCLUUIUIMHBI OXBaThIBAET KPYI BOIIPOCOB, CBSI3AHHBIX C AHAJIUTHYECKUM
ONHCaHUEM I'€OMETPUUECKUX OOBEKTOB; N3yUYE€HHEM CBOMCTB JIMHEHHBIX IPOCTPAHCTB.

[IpenonaBanrie TUCHMIUIMHBI TPEAyCMaTpPUBAET CleAylomue (OpMbl OpraHU3aluu
y4eOHOro TpolLecca: JeKyuu, NpaKmuyeckue 3auAmus, CamMocmosimenvHas paboma
obyuarnwe2ocs.

ITporpaMMoil TUCHMIIIIMHBI MPEILyCMOTPEHBI CIEAYIOIINME BHIbl KOHTPOJSA: TEKYIIMH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUYHAs aTTeCTalMs B (hopMe 3K3aMeHa.

OO6mrast TpyAOEMKOCTh OCBOCHHS AMCITUIUIMHBI COCTaBIseT 5 3adeTHBIX eauHuil, 180
4acoB.

SA3bIK 00y4YeHUS 110 AUCIUIUTMHE €PYCCKUHN »



1. TlepedeHb IUIAHUPYEMBIX PE3YJIbTATOB O0YUEHHS 110 TUCIUILIIMHE
1.1. Tlenu npenomaBaHus TUCITUTITUHBI
Jucuummna «MaremaTuka. AHaJTUTHYECKas TEOMETpUs U JIMHEHHas anredpay sBIiseTcs
BOKHOM COCTaBHOW 4YacCThlO Kypca BBICIIEH MaTeMaTHUKH, KOTOPBIM JIEKUT B OCHOBE BCEM
CHCTEMBI BBICIIETO OOpa30BaHMs COBPEMEHHOTO CIICLUAINCTA U HU3Yy4aeT MPOCTPAHCTBEHHBIC

(OpPMBI ¥ KOJTMUYECTBEHHBIE COOTHOIICHHS OKPY)KAIOIIETO HAC IEHCTBUTEIHHOTO MHPA.
N3ydyenne naHHOW MUCHUIUIMHBI MO3BOJIICT PAa3BUTh MPOCTPAHCTBEHHOE NPEICTABICHUE
CTYICHTA; CTUMYJIMPYET €ro BOOOpa)XCHHE; Pa3BHBAET €r0 CYETHBIC CIIOCOOHOCTH; MO3BOJISET

ACMOHCTpUPOBATL HCICYCTPEMIICHHOCTD,

OpPraHU30BaHHOCTb TPU IPOBEACHUU OOJIBIIErO

o0bema BBIYMCIIEHUN; 00beANHSIET OOJMBIIMHCTBO PaHHEE N3YUYEHHBIX MOHSITUH.
BaxxHOCTh yKa3aHHBIX TOJOXKEHUI OOYyCIOBIIGHA TEM, YTO MaTeMaThKa SIBISETCS He
TOJIbKO MOIIIHBIM CPEACTBOM PEIlIeHHUs MPUKJIAJHbIX 3a/1a4 U YHUBEPCAIbHBIM S3bIKOM HayKH, HO

TaK)Ke ¥ JIEMEHTOM OOIIEeH KYIbTYPHI.
MareMaTHueckue  METOJbI

HCCICa0BaHUsI,

MOJICIUPOBaHUS,  MPOEKTUPOBAHUS,

OTMPAIOIYIOCS Ha TAaHHYIO JUCLUIUIMHY, UTPAIOT BCE OOJIBIIYIO POJIb B COBPEMEHHON HayKe U
TeXHHKE. B 3HAYUTENBbHON CTENeHU 3TO BBI3BAHO BCE YOBICTPAIOIIMMCS PAa3BUTHUEM HAyKU U
TEXHUKH, TTIABHBIM 00pa30M BBIYMCIUTEIHHON TEXHUKU U UH()OPMAIIMOHHBIX CHCTEM, a TaKXKe

KOMITBIOTEPU3AINECH TIPAKTUYECKH BCEX O00JIacTeld 3HAHMM.

Bo3MoxHOCTH  ycneniHOTO

WCIIOJIb30BAHUSI MAaTEeMaTHKU JUIsl PELIEHUs KOHKPETHBIX 3aJad CYHIECTBEHHO PaCIIUPSIOTCS,
YTO, B CBOIO OYEpE/Ib, IPUBOJAMUT K HOBBIM TPEOOBAHUSIM, MPEIBABIIEMBIM K MATEMATHICCKOMY
00pa30BaHUIO COBPEMEHHBIX CIEIIMATUCTOB B 00JACTH MaTeMaTHIECKIX METOJIOB.

B o00jyacTi BOCIIMTAHUSA JIMYHOCTH LIENIBIO MOATOTOBKH IO JAHHOMW IHUCIUIUIMHE SBJISETCS
dbopMUpOBaHKE CTOCOOHOCTH JIOTHYECKU BEPHO, ApTYMEHTUPOBAHHO U SICHO CTPOUTH YCTHYIO U

MUCHBMEHHYIO P€Yb.

1.2. JlucumnianHa BXOIUT B COCTaB 00s3aTeNbHON YyacT 00pa30oBaTeIbHOIN MPOrpaMMBI

BhICIIeTO oOpasoBanus (nanee — OIT BO).

1.3. TlepeueHb mIaHUPYEMBIX PE3yJIbTATOB O0YyUEHUS MO AUCLUUIUINHE, COOTHECEHHBIX C

MJIaHupyeMbIMU pe3ysibTataMu ocBoeHus OI1 BO.

B pesynbrare m3yueHus AMCHMILTUHBI OOydYalOmUicsa AOHKEH 00JaJaTh CIETYIOIIUMHU
KOMIETECHIMSAMH WM UX YacTIMU. KOMIETeHIIMN U MHIUKATOPbl UX HOCTUKEHUS MIPUBEICHBI B

tabmure 1.
Tabmmma 1 — [lepedeHs KOMITETEHIIMI ¥ UHIUKATOPOB MX JTOCTHIKCHUS
Kareropus (rpymnmna) Kon n Kon 1 HanmeHoBaHMe UHIUKATOPA
KOMIIETCHITNH HaMMCHOBAHHE JOCTYIKCHHS KOMIICTCHITHH
KOMIICTCHITUH
VK-1 Cnocoben
OCYIIECTBIISTh
KPUTUYECKUI
aHam3
poOJIEMHBIX VK-1.B.1 Bnagets HaBBEIKAMU CUCTEMHOIO U
YHuBepcaibHbIe CUTyaluil Ha KPUTHYECKOT'O MBIIIJICHUS]; METOIUKAMU
KOMIICTCHITUH OCHOBE MMOCTAaHOBKH 11EJTH, OTIPEJICIICHHSI CTIOCOOOB €€
CHCTEMHOTO JIOCTHIKCHHUS
MOX0/1a,
BbIpabaTHIBATh
CTpaTeruto
nencTBuit
OIIK-1 Cnocoben | OIIK-1.3.1 3HaTh MaTeMaTUYECKUE,
HCIIOJIb30BaTh €CTECTBCHHOHAYYHBIC U COITHAITHHO-
Oo6menpodeccnoHanbHbIE
KOMITETEHIIHH MTOJIOXKCHHUS, SKOHOMMYECKHE METO/BI LISl HCTIONb30BAHHS
3aKOHBI U METOABI | B TPO(PECCHOHAILHON JEATEIHhHOCTH
€CTECTBEHHBIX OIIK-1.Y.1 ymeTs pemiath HecTaHJapTHHIE




HayK U
MaTE€MaTUKH JJis
pelieHus 3a1a4y
VHKEHEPHOU
NEeSITEIIbBHOCTH

npodeccuoHanbHbIC 3a/1a4K, B TOM YHUCIIE B
HOBOW WJIM HE3HAKOMOM CPEJIE U B
MEXIUCHUIITMHAPHOM KOHTEKCTE, C
MPUMEHEHUEM MAaTeMAaTHYECKUX,
€CTECTBEHHOHAYYHBIX, COI[UAIbHO-
YKOHOMHYECKUX U MPO(ecCHOHATBEHBIX
3HAHUI

OIIK-1.B.1 BnageTh HaBBIKAMU
TEOPETUUYECKOTrO U IKCIIEPUMEHTAILHOTO
UCCIIeIOBaHUsI 00BEKTOB MPOpeCCHOHATEHON
NEeSITEIbBHOCTH, B TOM YUCII€ B HOBOU MJIN
HE3HAKOMOM cpejie U B MEeXAUCIUTUIMHAPHOM
KOHTEKCTE

2. Mecro nucuumumHbl B cTpykType Ol
JucuurunHa He Oa3upyercss Ha 3HAHUAX, paHee MPUOOPETEHHBIX CTYAEHTaMH IpPU

HN3YUCHHUU B BY3€ KaKUX oo JUCLIUITIINH.

3HaHUsl, MOITYYEHHbBIE IPU M3YUYEHUU MaTepuajia JaHHOW TUCLUIUIMHBI, UMEIOT Kak
CaMOCTOSITEJIBHOE 3HAYECHUE, TAK U HCIIONB3YIOTCS IIPU U3YYEHUU NPYTUX JUCLUILINH:
- Maremaruka. Teopust BEPOATHOCTEN U MaTEMAaTUYECKAs CTATUCTUKA

3. OOBeM u TpyI0EeMKOCTh TUCITUTLIAHBI
Jlanubie 00 oOmieM 00beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BUIOB y4eOHOI
paboTHI 1O AUCHHUTUIIHHE (M paclpeeNieHUe 3TOH TPYIOEMKOCTH 110 CEMECTPaM) MPEACTABICHBI B

Tabymue 2.

Tabmuua 2 — O6beM U TPYIOEMKOCTh TUCIUIITUHBI

TpynoemMkocTh Mo
Bun yuebHo# paboThI Bcero ceMecTpam
Nel
1 2 3
Oowan mpyooemKkocmp oucyunIuHbsl, 5/ 180 5/ 180
3E/ (uac)
U3 nux yacoe npakmuyueckoli n0020nMoeKu
AyoumopHhuvie 3anamus, BCETO 4ac. 68 68
B TOM YHCJIE:
nexuu (J1), (gac) 34 34
npaktudyeckue/cemunapckue 3anarus  (113),
34 34
(gac)
naboparopusie pabots (JIP), (dac)
KypcoBoii mpoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac) 36 36
Camocmoamenvnasn paboma, Bcero (dac) 76 76
Buo npomesxxcymounoii ammecmayuu:. 3a4er,
mudd. 3auger, sk3amen (3auer, udd. 3au, JK3. JK3.
DK3.%%)

4. CopepxaHue AUCIUTUTUHBI
4.1. Pacnpepnenenue TpyI0€MKOCTH TUCIUIUIAHEI TIO pa3/ieiaM v BUIaM 3aHITHM.
Pa3nensl, TeMbl JUCIUTIIMHBI U MX TPYAOEMKOCTh MPUBEEHBI B TaOIUIE 3.

Ta6muma 3 — Pa3aensl, TeMbl IUCIUIUIMHBI, UX TPYIOEMKOCTh




Pazmensl, TeMBI JUCITUTUTHHEI Jlexmmn I13 (C3) JIP KII CPC
(qac) (qac) (qac) (qac) (qac)
Cemectp 1
Pazgen 1. KommiekcHble uncia u 6 8 12
MaTPHUIIBI
Pazgen 2. CuctemMbl TMHEIHBIX 6 9 12
ypaBHEHUI
Paszen 3. Jluneiinsle mpocTpaHcTBa 5 0 12
Pasnen 4. Bektopsl 6 8 10
Pasnen 5. Ipsmas Ha IUIOCKOCTH 4 4 10
Pasnen 6. IIpsmast ¥ IJIOCKOCTH B 4 5 10
MPOCTPAHCTRE
Paznen 7. KpuBble BTOporo nopsijika 3 0 10
Hroro B cemectpe: 34 34 76
Hroro: 34 34 0 0 76
[IpakTueckass MNOATNOTOBKA 3aKJIIOYAETCd B  HEMOCPEACTBEHHOM  BBINOJHEHUU
0o0yJaronuMucs  OMpPEACNICHHBIX  TPYAOBBIX  (GYHKIMHA,  CBSI3aHHBIX C  Oymymiei

npodeCcCHOHATBHOMN 1A TETbHOCTBIO.

4.2. CopnepkaHue pa3/IesioB U TEM JICKIIMOHHBIX 3aHSATHH.
Copep:xanne pa3elioB U TeM JICKIIMOHHBIX 3aHITHI MTPUBEACHO B Ta0HIIE 4.

Tabnuna 4 — ConeprkaHue pa3JeyioB U TEM JEKIIMOHHOTO ITUKIIA

Howmep paznena

HasBanue u copeprxanue pa3aeinoB U TeM JEKIIMOHHBIX 3aHATHN

1.

[ToHsiTHE KOMIUIEKCHOTO yucha. J[elcTBUs HaJl KOMIUIEKCHBIMU YHCIIAMHU B
anreOpandeckoit ¢dopme. JlelicTBusS HaAJ KOMIUIEKCHBIMH YHCIaMHU B
Tpuronomerpuueckoir popme. @opmyna Myaspa. M3BneueHue KopHS U3
KOMILIEKCHOT'O YHCJIA.

Ilonsatne marpuubl. JIMHEHHBIE oOllepaluy Hax MaTpulaMu. JIuHelHas
3aBHCHUMOCTh M HE3aBUCUMOCTb MAaTpHl. TpaHCIIOHUPOBAaHWE MAaTPHLL.
YMHOxkEHUE MaTpUL. MHOrO4JIEHBI OT KBaJPAaTHBIX MAaTPULL

Omnpenenurenu u ux cBoiictBa. OOpatHast maTpuiia. Pemenue npocreimmx
MAaTpU4HbIX YypaBHEHUU. MaTpuyHblii METOX pEUICHUS JIMHEHHBIX
YpaBHEHU.

Merton Kpamepa. Metog "aycca.

CoOcTBeHHBIE YHCIa U COOCTBEHHBIE BEKTOPBI KBAJPATHBIX MAaTpUIL.
@DyHKIMM OT KBaAPATHBIX MaTPHUIL

Jluneitnsle mpocTtpaHcTBa. OmpeneneHne W npumMepsl. basuc n
koopauHathl. JluHelHble  mpeoOpa3oBaHus. Marpuia  JIMHEHHOTO
npeoOpa3oBaHusl.

['eomeTpuueckue BekTopsl. OCHOBHBIE onpeieneHus. JInHelHble onepanun
HaJ BeKTopaMmu. JInHeitHas He3aBUCUMOCTh BeKTOpoB. basuc. KoopauHaTsl.
CuctemMbl KOOPIMHAT HA MIJIOCKOCTH U B IPOCTPAHCTBE

CkansipHoe mpou3BeieHHe BEKTOPOB. BekTopHOE Mpon3BeieHNE BEKTOPOB.
CMenaHHOE IPOM3BEEHUE BEKTOPOB.

VYpaBHeHHsI NpsIMON HAa IUIOCKOCTH. 3aJauyd Ha COCTaBJICHHE ypaBHEHUU
MPSIMOM.




VYron Mexay npsiMbIMU Ha TUIOCKOCTH. PaccTosiHue OT TOYKH 10 NPAMOM Ha
IJIOCKOCTH. PaccTosiHre M1y apajlyiesIbHbIMU NIPSIMBIMU.

6. YpaBHEHUSI TJIOCKOCTHU. 3alaHUE MIPSIMOUM B TPOCTPAHCTBE.

YTroa MeXIy IMIIOCKOCTAMHU. YTOJI MEXAY IPSIMBIMU B IIPOCTPAHCTBE. YTOII
MEXIY MNpsSMOM M IUIOCKOCTBIO. PaccTosHMe OT TOYKM OO IUIOCKOCTH.
PaccrosiHne mMexny napajulebHBIMU INIOCKOCTAMU. PaccrosgHue OT TOYKH
JI0 TPSIMOM B MPOCTPAHCTRBE.

7. Onnunc. ['unepbona. [Tapabona. IlonspHoe ypaBHEHHE KPHBOW BTOPOTO
nopsiika. Kanonnueckue ypaBHEHHsI KPHBOHM BTOPOTO MOPSIIKA

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHATHS
Tembl MpakTUUECKUX 3aHATUN U UX TPYILOEMKOCTh NPUBEICHBI B TAOIUIIE .

Tabmuna 5 — [IpakTudeckue 3aHATHS U UX TPYJTOEMKOCTh

N3 Hux Ne
DopMBITPaKTH N
No . Tpynoem- | mpakTH4eCKOM | paszjaena
wn Tembl MpakTUYECKUX 3aHATUN 4ECKUX kocTh, (4ac)| moaroToski, | Aucwum-
3aHATUN
(dac) JIUHBI
Cemectp 1
1. | JelicTBUs HaJ KOMILICKCHBIMHU Pemrenue
YHCIIaMU B aJIreOpandeckoit 3aga4 2 1
dbopme. Tpuronomerpuieckas
dbopMa KOMIUIEKCHOTO YHCIIa.
2. | Jle¥icTBus HaJ KOMIUICKCHBIMH Pemrenue
4yiCcIaMU B 3aga4 2 1
TPUTOHOMETPUIECKOH hopme
3. JIuHeliHbIe Oonepanuy Hax Pemenue
MaTpPULIAMHU. 3a1aqy 4 1
TpaHciOHMpPOBaHKUE MATPULL.
YMHOKEHUE MATPHI]
4. | BepluncieHue onpeneIuTenci. Pemenne
O6parnas matpura. Pemenne 3a7a4 3 2
MaTpUYHBIX YPABHCHUM.
5. MarpuuHblid METOI PELICHUS Pemenue
CUCTEM JIMHEMHBIX YPABHEHUM. 3a1a4 3 2
Meron Kpamepa
6. Meron I'aycca Pemenne 3 9
3a1a4
7. PaznoxeHue BEKTOPOB 10 Pemenue
0azucy. Beruucnenmne 3aga4
KOOPJHMHAT TOYEK B 00IIEH 2 4
JIEKapTOBOM CUCTEME
KOOpJIMHAT.
8. CkanspHoe mpou3BeCHNE Pemenune 5 4
BEKTOPOB 3azaqy
9. BekropHoe u cMenanHoe Pewmenne 4 4
MIPOU3BEICHUS BEKTOPOB 3azaqy
10. VYpaBHEeHMs IPSAMOIL Ha Pemenue 2 5
MJIOCKOCTH. 3azaqy
11. 3aza4yu Ha IpSIMYIO Ha Pemenne 2 5
MJIOCKOCTH 3azaqy




12. [IpsiMast 1 MIIOCKOCTH B Pemenue 5 6
MIPOCTPAHCTBE 3ajau
Bcero: 34
4.4. JlabopaTopHbIE 3aHATHUS
TeMbl 1a00paTOPHBIX 3aHIATHI M UX TPYJOCMKOCTh IPUBEEHBI B TA0IUIIE 6.
Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb
N3 Hux Ne
Ne TpynoeMKOCTb, | IPaKTUYECKOM | pa3aena
HaunmenoBanue 1abopaTopHbIX paboT PyA - | TP pas
/o (qac) MOJATOTOBKH, | JHCIIHAI
(gac) JIUHBI

VY4eOHbIM MJIaHOM HE MPEAyCMOTPEHO

Bcero

4.5. KypcoBoe mpoeKTHpOBaHKEe/ BHITIOTHEHUE KyPCOBOU PabOTHI
Y4eOHBIM IJIAHOM HE IPEAYCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJarommuxcs
Buapl camocTosiTenbHON paboThI M €€ TPYIOEMKOCTh MPUBEICHBI B Ta0IHIIE 7.

Tabnuna 7 — Bunibl caMocToATeIHOM paboThl U €€ TPYJO0EMKOCTh

. Bceero, | Cemectp 1,
Bun camocrositensHoi paboTh
qac qac
1 2 3
W3ydenune TeopeTuyecKoro Marepuaia 20 20
nucturuHbl (TO)
Kypcosoe npoexruposanue (KII, KP)
Pacuetno-rpaduueckue 3aganus (PI'3)
Brimonnenue pedepata (P)
[TonroroBka K TEKyIIeMy KOHTPOJIIO 16 16
ycneBaemoctu (TKYVY)
Jlomammnee 3amanue (J13) 20 20
Kontposbabie paboTsl 3a0unnkoB (KP3)
ITogroroBka kK IpOMEKyTOUYHON 20 20
arrectaruu (I1A)
Bcero: 76 76

5. Tlepeuenpb yueOHO-METOIUYECKOTO OOCCTICUCHHS
JUISL CAMOCTOSITENIbHON PabOoThl 00yUaroMUXCsl 0 JUCIUILIHMHE (MOYIIIO)
VY4ebHO-MeTOIMUECKHE MaTepHalbl JUII CaMOCTOSTEIbHOM paboThl 00yJaromIMXCsl yKa3aHbI B

n.a. /-11.

6. IlepeueHb MEYATHBIX U ANEKTPOHHBIX YUEOHBIX U3JAaHUN

[lepeueHb mevaTHBIX U SJIEKTPOHHBIX YUE€OHBIX M3/IaHUN pHUBeIeH B Tabmule 8.

Tabmuua 8- [lepeyeHb MevaTHBIX U AJIEKTPOHHBIX YUYEOHBIX U3AAHUN




KomuectBo

ndp/ 3K3EMIULIPOB B
URL anpec bubnuorpadudaeckas ccpuika OuOIIMOTEKE
(KpoMe 371EeKTPOHHBIX
IK3EMIUTSIPOB)
VYK 514 BBK Bbexnemuresa JI.A., [lerposuy A.1O., Uybapos 1. A. 200
22.151b42 COOpHHUK 3a7a4 110 aHATUTHYECKOH TEOMETPUH U

TUHEeHo# anrebpe: Yue6. mocooue / [lon pen. 1.B.
Bexnemuriiepa. — 2-e usz., nepepad. — M.: ®DUSMATIIUT,
2006. — 496 c.

YK Kazaxos A.5l, Makaposa M.B. Maremaruka. 50
517.521(075.8) Ananurndeckas reomerpust: yued. [Tocobue / CII0.:
I'VAIIL 2019. =51 c.

http://e.lanbook.co | beknemumes, /I.B. Kypc ananutndeckoid reoMeTpuu 1 OBC Jlanp
m/book/58162 JMHENRHOHN anreOpsl. [DIeKTpOHHEIH pecypc] —
OnektpoH. naH. — CII6. : Jlans, 2015. — 448 c.

http://e.lanbook.co | beknemurera, JI.A. COOpHUK 3a1a4 M0 aHATUTUICCKOM 9BC Jlans
m/book/72575 TEOMETPHH U JTUHEHHOM anredpe. [DIeKTpOHHBIH pecypc]
/ J1.A. Bexnemumena, /I.B. bexnemumes, A.1O.
[etposuy, U.A. UybapoB. — Dnextpon. nan. — CIIO. :
Jlanb, 2016. — 496 c.

http://e.lanbook.co | Hosukos, A. Y. Hauana nuHelinoit anre6psl u OBC Jlanb
m/book/71997 aHAJUTHYECKas TeOMETpHS : yuebHoe mocodue / A. 1.
Hosukos. — Mocksa : ®DUSMATJINUT, 2015. — 376 c.

https://e.lanbook.c | MaTtematrka. 3aauu MOBBIIEHHON TPYAHOCTH IS OBC Jlanb
om/book/115483 CTYIEHTOB BY30B : yuebHoe mocobue / Y. B. Banos, O.
K. UBanosa, O. A. OxyneBa, H. A. TonueHHUKOBA ; O]
penaknueit Y. B. BanoBa. — CankTt-IletepOypr : Jlaus,
2019. — 156 ¢

Usnesa, A. M. Jluneiinas anrebpa. AHaIUTHUECKAS SBbC Jlann
https://e.lanbook.c | reomerpus : yae6Hoe nocodue / A. M. Usnesa, I1. 1.
om/book/152265 Ipunyrxkas, Y. 1. YepHsix. — 5-e u3a-e, UCIp. U J0I. —
Hosocubupck : HI'TY, 2019. — 183 c..

https://e.lanbook.c | Bexmemumies, /1. B. Kypc aHaauTHueckoi reoMeTpUn 1 9BC Jlanp
om/book/58162 TMHEHHOH anreOpsl : yueOnuk / JI. B. beknemuries. —

13-e uzn., ucnp. — Canxr-Ilerepbypr : Jlans, 2015. —

448 c.
https://e.lanbook.c | T'eBopksn, I1. C. Bricmas Matematuka. JInHneitHas OBC Jlanb
om/book/48192 anredpa v aHATUTUIECKasi TEOMETPHUS : yU4eOHOE MocoOue

/ I1. C. I'eBopksiH. — Mocksa : ®U3MATIJIUT, 2011. —

208 c.
https://urait.ru/bco | JIuneiinas anrebpa U aHAIUTHYECKAst TEOMETPHSL:
de/436467 yueOHuK U npakTukyM i By3oB / E. I. [lnotHukoBa, A.

I1. iBanos, B. B. Jlorunora, A. B. Mopo3oBa; moj
penakuuei E. I'. InoTHukoBoil. — MockBa:
WznatensctBo IOpaiit, 2019. — 340 ¢

https://urait.ru/bc | Caburos, 1. X. Jluneiinas anreopa u

0de/493221 aHaJMTHYECKasi TeOMEeTpus: ydeOHOe TocoOue s
By30B / U. X. Caburos, A. A. Muxaies. - 2-¢ U31.,
ucnp. u aon. - Mocksa: U3narensctBo FOpaiit, 2022.

— 258 c.
https://urait.ru/bc | ITaxomoBa, E. I'. Jluneitnas anredpa u
0de/434042 aHanuTHYeCKas reomeTpusi. COOpHUK 3aTaHuUi:

yuebHoe nocobue 1Jis 6akajaBpuaTa U CleluaInTeTa



http://e.lanbook.com/book/58162
http://e.lanbook.com/book/58162
http://e.lanbook.com/book/72575
http://e.lanbook.com/book/72575
http://e.lanbook.com/book/71997
http://e.lanbook.com/book/71997

/ E.T. IlaxomoBa, C. B. PoskkoBa. - MockBa :
WznarensctBo FOpaiit, 2019. - 110 c.

https://urait.ru/bc | JIyosiruna, E. H. Jluneiinas aaredpa: yueOHOE
00de/430892 noco6wue ais By3oB / E. H. JIyosruna, E. M.
BeuromoB. - 2-e u3a. - Mocksa : M3garenscTBo
FOpaiir, 2019. - 150 ¢

7. IlepeueHb 3IEKTPOHHBIX 00Pa30BaTENBHBIX PECYPCOB
MH()OPMAIIMOHHO-TEICKOMMYHHKAIMOHHOH ceTH «/HTepHEeT»
[Tepeuenn AIIEKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcoB UH(POPMAIMOHHO-
TENICKOMMYHHUKAMOHHONW cetn «MHTepHeT», HEOOXOAWMBIX [UIi OCBOCHHUS JUCIUTUINHBI
npuBeseH B Tadmuie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O00pa30BATENBHBIX PECypcoB HWH(OOPMAIMOHHO-
TEJICKOMMYHUKAIMOHHOU ceTH «HTepHET»
URL anpec HaumenoBanue
http://www.math-net.ru OO1IepOCCHICKUIT MaTEMaTHYECKHIA TTOPTAal
http://e.lanbook.com/view | OBC «Jlaubp»

8. Ilepeuyens nH(POPMAITMOHHBIX TEXHOJIOTHUIA
8.1. [lepeyeHp TPOrpaMMHOTO 0OECHEUEHUs, HCHOJIB3YEeMOI0 IPH OCYIIECTBICHUU
00pa30BaTENBFHOTO MpoIiecca MO AUCIUIIINHE.
[lepeueHpb UCTIONB3yEeMOTr0 IPOTPaMMHOT0 obecrieueHus npeacrasieH B Tadnure 10.

Ta6mmma 10— [Tepeyersr mporpaMmMHOTO 0OecrieueHUs

Ne i/t HanmenoBanmue

He npenycmotpeno

8.2. Ilepeuenp WH(POPMaITMOHHO-CIIPABOYHBIX CHCTEM,UCITOTh3YEMBIX npu
OCYIIECTBIIEHUU 00Pa30BaTEIHLHOTO MPOIIecca MO JUCIUILTNHE

[lepeyeHb WCMONB3YeMBbIX WHPOPMANMOHHO-CIIPABOYHBIX CHCTEM TIPEACTaBICH B
tabmume 11.

Ta6muma 11— [Mepeyersr nHOOpPMAITMOHHO-CITPABOYHBIX CUCTEM

Ne i/t Hanmenosanmue

He npenycmorpeno

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

Ta6mmma 12 — CoctaB MaTepuaibHO-TEXHUUECKOM 0a3bl

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

1 JlekunoHHas aynuTOpUs

Aynutopust Uil IPaKTUYECKUX 3aHITHI

10. Omuenounble cpeaCcTBA AJIs MPOBEICHUS MPOMEKYTOUHOM aTTeCTalluu



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

10.1. CoctaB OIICHOYHBIX CPEICTBAJS MPOBEACHUS IMPOMEKYTOYHONH aTTECTAllUU
00ydJaronuxcs o IMCIUILINHE TTpUBeeH B Tadmmie 13.
Tabmuua 13 — CocTaB OIEHOYHBIX CPEACTB Il IPOBEICHHS IPOMEKYTOYHOH aTTeCTalluu
Buza npomexyTo4HOM arTecTanuu IlepedyeHb OLICHOYHBIX CPEACTB
DK3aMeH Crmcok BOIpoCoB / 3a/1a4 K 9K3aMEHY;
TecTsl.

10.2. B kayecTBe KpUTEpUEB OIECHKH YpPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMITETCHIIMN O00YJaronMMHUCS TPUMEHSETCA S-0auibHasi MIKajga OIEHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIINI, KoTopas mpuBeaeHa B Tabnune 14. B TeueHne cemecTpa MOXKET UCIOIB30BaThCS
100-6ammpHas ~ mKajga ~ MOAYJIBHO-PEUTHHTOBOM  CHUCTEMBI  YHUBEpPCUTETa,  IIpaBuUja
UCIIOJIb30BaHUSI KOTOPOH, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAIBHBIM HOPMATHUBHBIM aKTOM
'VAIL
Tabmuua 14 —Kpurepuu olieHKH ypoBHSI CPOPMHUPOBAHHOCTH KOMITETEHIIUH

OreHKa KOMITETEHITUHN

XapaktepucTrka chopMUPOBAHHBIX KOMITCTCHITUI
5-0ayuipHad 1IKama PaKIep (bop

— oOyuaronuiicss TJIyOOKO M BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHa;

— YBEPEHHO, JIOTUYHO, [10CJIEI0BAaTEIbHO U TPAMOTHO €r0 U3J1araer;

— ONUPAsACh Ha 3HAHUS OCHOBHOM W JONOJHUTEIbHOM JMTEPATYpHI,
TECHO IMPHBS3BIBAECT YCBOCHHBIC HAYYHBIE MOJIOKEHHSI C MTPAKTUYECKON
JesITebHOCTHIO HAIIPABIICHHUS,

— yMeJ10 00OCHOBBIBAET M ApT'yMEHTUPYET BbIJIBUTAaEMbIE UM HUJIEH;

— JIeJIaeT BBIBOALI M 000OIICHHS;

— cBOOOHO BJIAZICET CHCTEMOM CIEIUATM3HUPOBAHHBIX MOHITHH.

«OTJIIMYHO»
(Ga4YTCHO»

— o0yyJaromuiics TBEPI0 YCBOWIJI MPOTPaMMHBINA MaTepual, TPaMOTHO U
M0 CYIIECTBY H3JaraeT €ro, ONHUpPasCh Ha 3HAHUS OCHOBHOWU
JIUTEPaTypHhI;

— HE JIOITYCKAET CYIIECTBEHHBIX HETOUHOCTEM;

— YBA3BIBACT YCBOCHHBIC 3HAHUS C NPAKTUYECKOW JESATEIbHOCTHIO
HaIpaBJICHUS;

— apryMEHTUPYET HAYYHBIE TTOJIOKEHHUS;

— JIeJIaeT BBIBOJBI U 0000IIECHMS;

— BJIAJICET CUCTEMOM CIIELIMATIM3UPOBAHHBIX OHSITUH.

(XOPOLIO»
(Ga4YTCHO»

— oOyyJaronuiicss yCBOWJI TOJIBKO OCHOBHOW IPOTPaMMHBIA MaTepua,
IO CYIIECTBY M3JaraeT €ro, OMMpasch Ha 3HAHUS TOJBKO OCHOBHOH
JUTEPATYPHL;

— JIOIyCKaeT HeCYIIECTBEHHBIE OMMOKN U HETOYHOCTH;

— HCTBITHIBACT 3aTPYIHEHHUS B TPAKTHYECKOM NPUMEHCHHH 3HAHHN
HAarpaBJICHUS;

— cnabo0 apryMeHTUPYeT Hay4YHbIE MTOJIOKEHUS;

— 3aTpyaHseTcs B GOpMYIUPOBAHUN BBIBOJOB M 0000IICHMIA;

— YaCTHUYHO BJIAICET CUCTEMOH CIICIMATH3UPOBAHHBIX MOHATHH.

«yZI0BJIETBOPUTEIIHHOY
«BAYTEHO»

— oOyyJaronuiicss HE YCBOWJI 3HAYUTEIBHOM YacTH MPOrPaMMHOTO
MaTepHaa;

— JIOIYCKaeT  CYIIECTBEHHbIE  OIMMOKM W  HETOYHOCTH  TIpHU
paccMoTpeHuH npo0sieM B KOHKPETHOM HaIlpaBJICHUH;

— UCTIBITHIBAET TPYAHOCTH B IPAKTUYECKOM MPUMEHEHUU 3HAHUII;

— HE MOXET apryMEHTHPOBAaTh HAYYHBIE ITOJOKEHUS;

— He (OPMYIHPYET BHIBOJAOB H 0000IICHHIA.

«HEYIOBJIETBOPUTEIILHO
«HE 3a4TEHO»

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

Tabmuia 15 — Borpocs! (3amaun) 115 9K3aMeHa




Ne i/t

[lepeuens BonpocoB (3a1au) AJis1 SK3aMEHA

Kon
WHMKATOpa

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

2) BepHo 1u yTBepkacHuUe: «/lelicTBUTENbHAS YacTh
MIPOM3BEICHUS KOMIUIEKCHBIX YHCEN B alireOpandeckoi popme
3aIlMCH PaBHA MTPOU3BEAECHUIO JEHCTBUTEIBHBIX YaCTEN
COMHOXUTEINEH». OTBET apryMeHTUPYUTE.

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

2) Bepno mu yrBepxkaenue: «JlelicTBUTEIbHAS YaCcTh
MPOM3BEICHUS KOMIUIEKCHBIX YMCEN B aluredpandeckoit popme
3aMMCH BBIUMCISAETCS KaK PA3HOCTh IPOU3BEACHUS
JIEWCTBUTEIIHBIX YAaCTEW U MPOU3BEICHUS MHUMBIX YaCTEl
COMHOXUTEIEH». OTBET apryMeHTUPYUTE.

3ananue 3.
1) Bp4HCINTD NPOU3BEICHUE KOMIUIEKCHBIX YHCEN B
anreOpanyeckoit popme 3anucu
(7 +4i) = (4 — 30)

2) Bepno mu yrBepxkaenue: «JlelicTBUTEIbHAS YaCcTh
MPOM3BEICHUSI KOMIUIEKCHBIX YMCEN B aaredpandeckoit popme
3aMKMCH BBIUMCISAETCSA KaK CyMMa MPOU3BEACHUS
JIEWCTBUTEIIBHBIX YAaCTEW U MPOU3BEICHUS MHUMBIX YaCTE
COMHOXUTENEH». OTBET apryMeHTHUPYUTE.

3ananue 4.
1) Bpr4uCINTD 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 IPOU3BEIECHUS MHUMBIX YacTeil
COMHOXUTEIEH». OTBET apryMeHTUPYUTE.

3ananue 5.
1) Bp4HCINTD NPOU3BEICHUE KOMIUIEKCHBIX YHCEN B
asnreOpanyeckoit opme 3anucu

OIIK-1.V.1
OIIK-1.B.1
YK-1.B.1




(9 +6i)=(2—-7i)

2) BepHo nu yrBepxkaenue: «IIponsBeeHne KOMIUICKCHBIX YHCEI
B ayireOpanydeckoil (hopMe 3amucu MOXKET OBITh BBIYHCIICHO 10
MpaBWJIy BBIUMCICHHUS] MPOU3BENEHUS MHOTOwieHoB» OTBeT

apryMEHTUPYUTE.

3ananue. OIIK-1.B.1

1) BblHUCIUTD TPOU3BEACHNE KOMIUICKCHBIX YUCEI. YK-1.B.1

Z,= 5[Cos§+i sing) u Z,= T[Cosg+i sing)

2) BepHo nm yrtBepkacHue: «Jlis BBIYMCICHUS TPOM3BEICHUS
KOMIUIGKCHBIX ~ YHCENl ~ HeoOXOAMMO  3amucarb UX B
anreOpanveckom Buae». OTBET apryMeHTHPYHTE.

3amaunue. OIIK-1.B.1

1) BbIuuCIUTH YacTHOE KOMIIJIEKCHBIX yucel B VYK-1.B.1
TPUTOHOMETPHUUECKOHN opMe 3aIUCH.

mw . . T

7. 10(cos—-+isin-)

1 3 3
_ i3 . . T

Z S(COSE + i zin E)

2) Bepno nm yrtBepkacHue: «lIpu  BBIYMCICHHH YacTHOTO
KOMILJIEKCHBIX YHCEN MOJYJb U ApTYMEHT PE3yJIbTaTa SIBISIOTCS
pe3yabTaTaMu JIeJICHUs MOIYJIS JEIUMOr0 Ha MOJYJIb ACIUTENs
U apryMeHTa JAeluMOro Ha aprymeHT genurteis». OTBer
oOocHyiite.

Kaxk HaspIiBaetcs popmMa 3amucu KOMIJIEKCHOTO YKCIIa, UMEIOIIast OIIK-1.3.1

BUA z=|z|-(cos@+ising), Kak Ha3bIBAIOTCS B 3TOU 3amuCH |z| u ¢

Pe3ynbTaT Kakoi onepanuu HajJ KOMIUIEKCHBIMHA YHCIIaMH MOYKET OIIK-1.3.1

OBITh 3allMCaH B BUJIC

|21] - [z2] (COS(@1tp2) + isin(eite2)) ?

Pe3ynbrar kakoi onepanuy HaJl KOMIUIEKCHBIMY YUCIaMU MOKET OIIK-1.3.1

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

3aganue 1. OIIK-1.B.1

1) KommuekcHoe yncio Z 3amucaHo B areOpandeckon 1 B YK-1.B.1

TPUTOHOMETPUIECKOU opMax:
P Vi o1 1 m
=5 +1 2= (cos 3

Haitinure 12-10 cTemneus uncna Z

+— 3 ]‘I
151716)

2) Kakyro ¢popmy 3amucu ymcia Bbl Hcnoiab3oBamn? O0ocHyiiTe
CBOM BBIOOP

3amanue 2.




1) KowmrmiekcHoe YncIio Z 3alicano B alreOpandecKoi u B
TPUTOHOMETPHUECKOHN opmax:

I~ ]‘r . . TE
Z=5+41i5/3= 10[Cos§+1 smg)
Haiinute 3-10 cTenens yucna Z

2) Kakyro ¢popmy 3amucu ymcia Bel Hcnoiab3oBann? O0ocHyiiTe
CBOM BBIOOP

3ananue 1.
1) Haiitu matpuity C = 44 + 3B*, roe
2 =2
1 0 2
A= B=|—
(_1 3 _3) ( 31 —33>
2) BriOepuTte u3 crrcka nu)poBbie CPEACTBA, KOTOPHIC MOTYT
OBITh MPUMEHEHBI JIJISI PEIICHUS TaHHOW 3a/1a4H.

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

3ananue 2.
1. Haiitu matpuity C = 44 — 5B*, rie

2 -2
14 2N,
(3 2= 1)
2. BriGepute u3 criicka mud)poBbIe CPEACTBA, KOTOPHIE MOTYT

OBITH IPUMEHEHBI JJIS pEIICHUS TaHHOH! 3a1a4H.
a) Microsoft Access
b) Wolfram Mathematica

¢) Microsoft PowerPoint

3aganue 3.
1. Haiitu matpuity C = 24 + 3B*, rae
2 -2
14 2y,
(s 3 2= 1)
2. BriGepure u3 crincka uQpoBbie cpeicTBa, KOTOPHIE MOTYT

OBITH MPUMEHEHBI JJIs1 pEIICHUS JaHHOW 3aa9H.
a) Microsoft Access
b) Wolfram Mathematica
C) Microsoft PowerPoint

3aganue 4.
1. Haiitu matpuny C = 34 — 5Bf, rae

OIIK-1.V.1




1 -2
1 0 2
=5 B[ )

2. BriGepure u3 crincka uQpoBbie cpeicTBa, KOTOPBIE MOTYT
OBITH MPUMEHEHBI JJIs PEIICHUS JaHHOW 3aauH.

a) Microsoft Access

b) Wolfram Mathematica

C) Microsoft PowerPoint

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

1 -2
1 4 2
a=( )B = (—1 4 )
-2 3 —4 3 _3
2. BriGepure u3 crincka uQpoBble cpeicTBa, KOTOPIE MOTYT

OBITH MPUMEHEHBI JJIsI pEIICHUS JaHHOW 3aauH.
a) Microsoft Access

b) Wolfram Mathematica

C) Microsoft PowerPoint

1. 3anumwure pe3ynpTaT AeHCTBUN HaJ MaTpPULIAMH.

A+0=...
2. 3anumuTe pe3yibTaT AeHCTBUM HAJ MaTpULIAMH

A+ (-A)=
3. Tlponomxure Gpopmyiry

7(A+B)=
4. Tlpopomxure hopMyy

5A-5B=
5. Tlpomomxute hopmyiy

2 x(4A)=

OIIK-1.3.1

10.

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

2 5
0 -2 —4
A= B=|0 -2
R R
2) BriOepure U3 cnmcka uQpoBbIe CPECTBA, KOTOPBIE MOTYT
OBITH MPUMEHEHBI JJIs peIeHus JaHHOU 3aaaun. O0OCHYHTe
BBIOOp M (pPOBOTO CpescTBa

a) Microsoft Access
b) Microsoft PowerPoint

¢) Wolfram Mathematica

3amanue 2.
1) Haiitu npousBenenue Mmatpunl A = B, rie

OIIK-1.V.1




4 3

A:(g —32 —03)32(1 —2)

3 0

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

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

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

4 3
0 -2 =3y N
=G ()
2) Bribepure u3 crimcka U pOBBIE CPEICTBA, KOTOPBIE MOT'YT

OBITH IPUMEHEHBI JJIS PEIICHUS TaHHO! 3a1a4H.

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

3ananue 4.
1) Haiitu npousBeneHue Matpuil A = B, rie
4 5
0 -2 -3
A= B={1 -3
e e o)
2) BeiGepuTte u3 criicka mudpoBbIe CPEACTBA, KOTOPHIE MOTYT OBITh
MMPUMCHCHBI JIs1 pCIICHUA HaHHOﬁ 3aayu.
a) Microsoft Access

b) Microsoft PowerPoint
C) Wolfram Mathematica

3amanue 5.
Haiitn npouseaenue marpuil A = B, rae
2 3
a=(7 0D B:(l —2)
2 0
2. BeibepuTe u3 ciricka MUQPPOBBIE CPEICTBA, KOTOPHIE MOTYT OBITh
MPUMEHEHBI JIJISl PEIICHHSI TAHHOM 3aJ1a4H.
a) Microsoft Access

b) Microsoft PowerPoint
C) Wolfram Mathematica

11.

3aganue 1.

1) Haiitu onpenenurens 2-To MOPSIIKA MATPUIIBI
2 5

-3 7

OIIK-1.V.1




2) OO0oCHYHTE KaK BBIYHUCIUTH OMPEICIUTEIh BTOPOTO MOPSIKA.

3ananue 2.
1) Haiitu onpenenuTeb 2-To MOPSIKa MaTPHUIIBI

i
4 -5

2) OO0OCHYHTE KaK BBIYHUCIIUTH OMPEICIUTEIh BTOPOTO MOPSIKA.

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

5 ol

2) OO0OCHYHTE KaK BBIYHUCIIUTH OMPEICIUTEIh BTOPOTO MOPSIKA.

3ananue 4.
1) Haiitu onpenenuTeb 2-T0 MOPSIKa MaTPHUIIBI

s Sl
—-14 -8

2) OOocHYHTE KaK BBIYHCIUTH OIPEICIUTENh BTOPOTO MOPSAKA.

3amanue 5.
1) Haiitu onpenenurens 2-To MOPSIIKA MATPUIIBI

o 3
10 3

2) OO0OCHYHTE KaK BBIYHUCIIUTH OMPEICIUTEIh BTOPOTO MOPSIKA.

OIIK-1.¥.1
1 2 -1
3ajaHue: 1aHa MaTpula (3 1 2
4 -2 5
Haiinure anrebpandeckue AOMOTHEHUS:
1. Ay
12. 2. Ay
4. AZS
UeMy paBeH onpeaeauTenb TPEyroJbHOM MaTpULbI? OIIK-1.3.1

13.




O6o3nauuM A4, A,, ..., A,; — CTPOKH MATPUIIBL U @y; A3 ... ; Oy -
JEHCTBUTEIIBHBIC YUCIIA.

Ecnu cymecTByeT Takoii Habop umces, Cpeu KOTOPBIX €CTh XOTS-
OBbI OZJHO YUCIJIO OTVINYHOE OT HYJISA, U IIPU ITOM JIMHEHHas
KOMOUWHAIMSI CTPOK MATPHIIbI C ’TUMHU YMCIIaAMHU paBHA HYJIEBOM

OIIK-1.3.1

14. CTpOKE:
tIlAl + a.zAz + e + amAm = O,
roe 0 = (0,0, ...,0).
Kak B 3TOM cityyae Ha3bIBatOTCSA CTPOKH MaTPHUIIbI?
Iycts Matpuisl A 1 A ynoBneTBOpsIOT ycnoBuio OIIK-1.3.1
15. | A‘A1=A1A=E, rne E — equHNYHAS MAaTPHIIA N -TO MOPSIKA.
Kaxk Ha3pIBatoTCs Takue MaTpuilbl?
3ananue 1. Halitu matpuity X u3 ypaBHenust A = X = B, rie
-1 2 -7 -4 OIIK-1.V¥.1
a=( B=(
—2 5) —17 —9)
3ananue 2. Halitu matpuily X u3 ypaBHenust A = X = B, rie
-1 2 -9 —4
a=( B=(
3 —4) 23 10)
3ananue 3. Haiitu matpuity X u3 ypaBHenus A = X = B, rae
16. A= (—1 3 B = (—10 -7
2 —4) 14 12)
3ananue 4. Halitu matpuily X u3 ypaBHenust A = X = B, rie
1 -2 9 6
a=( B=
3 —7) 29 19)
3ananue 5. Haiitu matpuity X u3 ypaBHeHus A = X = B, rae
1 -3 14 5
a=( B=
2 —8) 34 12)
Kak Ha3pIBaeTcs cucremMa ajaredpanueckux ypaBHEHHM, KaX10€ U3 OIIK-1.3.1
1. KOTOPBIX SIBIIACTCS JIMHEHHBIM?
Kakue MeTo/b! pereHus CucTeM JIMHEHHBIX alnredpandeckux
18. i ? OITK-1.3.1
ypaBHEHUN BaM U3BECTHBI? 3.
CpaBHUTE yCI0BHS IPUMEHEHHSI METOI0B PELLIEHUS CUCTEM OIIK-1.V.1
JMHENHBIX ypaBHeHUH. Kakoi MeTo1 penieHrsi CUCTEMbI JTMHEUHBIX
19. anreOpanvdecKuxX ypaBHCHU IPUMEHSIIOTCS B TOM Cllydae, eclid
ONpPEIETUTENb MaTPULIBI CUCTEMBI PABEH HYIIO?
CpaBHUTE yCI0BHS IPUMEHEHHSI METOI0B PELLIEHUS CUCTEM OIIK-1.V.1
JIMHENHBIX ypaBHeHUH. Kakoi MeTo1 penieHrsi CUCTEMbI JTMHEUHBIX
20. anreOpanvdecKuxX ypaBHCHU IPUMEHSIOTCS B TOM Cllydae, eclid

MaTpuIila CUCTEMbI HE ABJISECTCS KBAJAPATHOM?




21.

IIpy kakOM yCITOBUM OJTHOPOAHASA CUCTEMA JTUHEUHBIX YPaBHEHUH
MMEET HEHYJIEBOE pelIeHue?

OIIK-1.3.1

22,

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

OIIK-1.3.1

23.

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?

OIIK-1.3.1

24,

UYrto Takoe BeKTOp?

OIIK-1.3.1

25.

Kaxk Ha3biBaeTcst BEKTOp, Ha4aja0 KOTOPOTO COBMAAAET C €ro
KOHIIOM?

OIIK-1.3.1

26.

I[To xakoii popmysie onpenenseTcs CKaIIpHOE TPOU3BEICHNE
BEKTOPOB?

OIIK-1.3.1

27.

[To kakoit popmyIe BEIYUCIACTCS CKATSIPHOE TIPOU3BEACHUE

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

OIIK-1.3.1

28.

[To kakoit popmyIe BEIYUCIISETCS BEKTOPHOE MTPOU3BEICHHE
BEKTOPOB, €CJIM U3BECTHBI MX KOOPJAMHATHI B IEKAPTOBON CUCTEME
koopauHart (X, Y, z)?

OIIK-1.3.1

29.

ITo kakoit popmyIe onpenensercss MOAYJIb BEKTOPHOTO
MPOU3BEJCHUS BEKTOPOB?

OIIK-1.3.1

30.

UeMy paBHO pacCTOSIHHE OT TOYKH 0 MPSAMO?

OIIK-1.3.1

31.

3aganue 1. CocTaBuUTh ypaBHEHUE NPSIMOM MPOXOASIIEH uepes
x+2 y—9

TOUKy M (2,4) 1 nepneHuKyIIpHON MpsIMO y = -
OtBer 3amMcaTh B BHUAEC YpPaBHEHUS IPSAMOM C  YIJIOBBIM

K03 uUImeHTOM

3ananue 2. CocTaBUTh ypaBHEHUE NPSIMOH IpOXOIsALIe uepe3
TOYKY M(1,—4) 51 NEPIEHAUKYJIAPHON IPsIMOi
—4x —5y+14=0.

OTBer 3amMcaTh B BHUAEC YpPaBHEHUS MPSAMOH C  YIJIOBBIM
K03 uUImeHTOM

3ananue 3. CocTaBUTh ypaBHEHUE NPSIMOH MPOXOIsALIEH uepe3
x+16 _ y—9

—4 -5

OtBer 3amMcaTh B BHUJE YpPaBHEHUS MPSMOM C  YIJIOBBIM
ko3 urmeHTOM

TouKy M (—1, —3) u napasuiesbHON IpsAMOI

OIIK-1.V.1




3ananue 4. CocTaBUTh ypaBHEHUE NPSIMOH MpOXOIsALIEH uepe3
TouKy M (1,—1) u nepneHAuKYISIpHON npsMoit y = —5x + 2.
OtBer 3amMcaTh B BHUAEC YpPaBHEHHUS MPSAMOM C  YIJIOBBIM
K03 uUImeHTOM

3amanue 5. CocTaBUTh ypaBHEHUE NPSIMOH MPOXOIsALIE uepe3

. _x+1 y—6
TouKy M (3,1) 1 neprneHIuKyIIpHON NMPAMON —5 = —4
OtBer 3amMcaTh B BHUJE YpPaBHEHUS MpPSMOM C  YIJIOBBIM
ko3 urmeHTOM

KakxnMm YpaBHCHHUEM OIMUCBIBACTCA ITJIOCKOCTE B JC€KAPTOBBIX

32. KoopauHaTax (X, Y, z)? OIIK-1.3.1
Chopmymupyiite  HeoOxomumoe u  jgocratounoe  ycnosue | OIIK-1.3.1
33. napayieIbHOCTH MPSMON U MIIOCKOCTH.
Kakum ypaBHeHueM omnucbiBaeTca mnpsmas, npoxonsamas uepe3 | OIIK-1.3.1
TOYKY (X0, Yo, Zo) M WUMEIOMIAs HAMPAaBIAIONINN BEKTOp C
34. xoopaunaramu (I, m, n)?
Kakum ypaBHEHHEM ONUCBIBAETCS MpsiMast, TPOXOIALIas UEPE3 JIBE OIIK-1.3.1
35. TOUKH (X1, Y1, Z1) U (X2, Y2, Z2)?
Kakum 00pa3oM MOXKHO 33/1aTh MPSAMYIO C IIOMOUIBIO IBYX OIIK-1.3.1
36. IIJIOCKOCTEN?
C moMortipio Kakoi (opMysIbl MOXKXHO HANTH YTOJl MEXIY OIIK-1.3.1
3r7. npsIMbIMU?
Hopwmais k tockoctu umeeT koopaunatsel (A, B, C); koopauHaTe OIIK-1.3.1
HanpaBJIoEero Bekropa npsmoit (I,m,n)/
38. C nomo1bio Kakoil popMyITbl MOKHO HAMTH yrol MKy MPsIMOH U
MJIOCKOCTBIO?
I[To xakoii popMyIie MOKHO ONIPEACIIUTH PACCTOSTHUE OT TOYKHU JI0 OIIK-1.3.1
39. IJIOCKOCTH?
40. Hanumure kaHOHMYECKOE ypaBHEHUE IUIMIICA. OIIK-1.3.1
41. Hamnummre kaHOHUYECKOe ypaBHEHHUE TUIIEPOOPHI. OIIK-1.3.1
42. Hamnummre kaHOHWYECKOe ypaBHEHHE TTapaOoITbl. OIIK-1.3.1
Bomnpocs! (3agaun) muis 3adera / nud¢. 3auera npeacrabieHsl B Taduuie 16.
Ta6muia 16 — Boripocs! (3amaun) nist 3auera / audd. 3adera
‘ Ne /i ITepeuens BompocoB (3ana4) ans 3adera / qudd. 3ayera | Kon




WHJIMKaTOpa

Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO

[lepeyeHnp Tem Uii KypCOBOTO TPOEKTUPOBAHUS/BBINOIHEHHUS KypCOBOH pabOTHI
MpeICTaBICHBI B Tabmwuie 17.
Tabmuua 17 — IlepeueHb TeM 7151 KypCOBOTO MPOEKTUPOBAHMS/BHIIOJTHEHUSI KYPCOBOM pabOThI

Ne i/t

KYpCOBOI pabOThI

[TpumepHBIii TepeueHb TeM sl KypCOBOTO MTPOEKTUPOBAHMS/BBIMOIHEHUS

Y4eOHbIM MJIaHOM HE IPETYCMOTPEHO

Bompocel it mpoBeneHUsS TPOMEKYTOYHOM aTTeCTAllMM B BHJE TECTUPOBAHHUS
npeICTaBIeHbI B Ta0nwmie 18.

Tabnuua 18 — [IpumepHbIii IepeueHb BOIIPOCOB JJIsi TECTOB

No . Kon
[TpumepHBIii IepedeHb BOIPOCOB ISl TECTOB
/11 WHJIMKaTOpa
TuoBoN BapuaHT TECTOB
1 cemectp
1 | [ana maTpuna 1) as OIIK-1.¥.1
2)  -ag
Az(all alz)
a ass /)’
21 Qa2 3) ay
Eé anredpanveckoe
JIOTIOJTHEHHE Ay 4 —axp
paBHO. ..
2 | U3 npuBea¢HHBIX d11 442 OIIK-1.V.1
MAaTpHI] 0OpaTHbIE 1) | 321 322
0 a3
CYIIECTBYIOT Y
MaTpHIL. .. 0 0 ag
2) {0 0 aj
0 0 ai;
411 a2 A3
3) ( 0 az; az
0 0 dszz
37 33 Q43
4) (‘121 33 ‘123)
0 0 0
3 | Kakum meromom moxuo | 1)  I'. Kpamepa OIIK-1.3.1
SIINUTh CHCTEMY,
P 4 2) K. ®.Taycca
ONPEAETUTEND OCHOBHOM
MATpHIIBI KOTOPOii paBeH 3) ¢ moMoIk0 00pPaTHOM MATPHIIBI




HYJTIO 4)  nr00bIM criocoOoM
Cucrema coBMmecTHa | 1)  Gombie 1 OIIK-1.3.1
TOrJla ¥ TOJBKO TOTIa QHT MaTPHI[BI CHCTEMBI PABCH
.| 2
KOTJa. .. paHTy pacuIMpPEHHOM MaTPHIIBI
CHCTEMBI
3)  panr pasen 0
4)  panr paseH |
-
Tl BekTOpoB @ M b 1) BEKTOPBI EPICHIUKYIISAPHBI
BBITIOJIHSOTCS YCOBHS: | 2) BEKTOPEI IMApaIlIe/bHEI OIIK-1.3.1
3) BEKTOpPbI MapayUiejbHbI U HE MOTYT
by by, b JIe)KaTh Ha OJTHOU MPSIMOi
Ax 4y Az 4) BeKTOpHI JEXKaT Ha OJHOW MPSIMOI
rorja.... WJIY TIapAILICIIbHBI
BekTopnoe 1) xommmuHeapHoit mrockoctH, B | OINK-1.3.1
NPOM3BEICHUE BEKTOPOB KOTOPOH JIeKAT MEPEMHOKAEMBIE
—
a u b — s1o BekTOp. .. BEKTOpa
2)  TepIeHAUKYISPHBIA IUIOCKOCTH,
B KOTOpOH Jexar
HIEPEMHOKAEMbIE BEKTOPBI
3) Hynesoi
4) coBmamalmuUi ¢ OJHHM U3
MIEPEMHOYKAEMBIX BEKTOPOB
PaccTositHuEe OT TOYKHM 10 1) |Axq+Byo+C| OIIK-1.3.1
Z1R2J A2+ C2
IUTOCKOCTH MOYHO VAZ+B2VAZ+C
BBIYHCITUTH 1o 2) A"A;+B B, +C Cy
bopmyre. .. JA§+3§+cf- JA§+B§+CZZ
3) |Axg+Byg+Czy+D|

VA*+B?+(?




|Am+Bn+cCp|

4) VAS+B=+C -.U-"m +n=+p
8 | I'eomerpuueckoe wmecto | 1)  rumepbosoi OIIK-1.3.1
TOYEK IJIOCKOCTH, CyMMa 2)  mapabomoii
pacCcTOsIHUK OT KaXXI0H
A3 KOTOPBIX JO JBYX 3)  OKpYXKHOCTBIO
J@HHBIX ~ TOYEK OTOH | 4)  spmumcom
IJIOCKOCTH ecTh
BCJINMYHMHA TIIOCTOAHHAA,
Ha3bIBACTCH. ..
9 | Haiitu ypaBHEHHE 1) x+1 — y—2 — z—4 OIIK-1.V.1
NpsAMOM,  MPOXOIAIICH -3 2 4
gepes TOYKY 2) x+1 _ y+2 _ z+4
A(=1;2; 4), 3 2 4
MEePIEHINKYIISIPHO 3) x_—31 _ y_—22 _ Z_—:
TUIOCKOCTH
3x-2y-4z+1=0 4) x__J;l — 3’__22 — z__+:
10 | Pemmwmth cucremy | 1) x=0,y=1,z=-3 OIIK-1.V.1
JUHEUHBIX  YpaBHEHUU 2)  x=0,y=1,2=-2
METOJIOM l'aycca
X+y+z=-2 3) x=0,y=-1,2z=2
2x —y+3z=-10
—x+2y—z=5 4) x=0,y=-1,z=-2




11 | BeruucnuThb 1) (—1 —6) OIIK-1.V.1
7 2
2 -1y /1 -2 2 7 2
(1 2 ) (3 2 ) ) (1 0)
0 0
3 ()
7 2
9 (G )
12 | dana matpuna 1) ayy OIIK-1.V.1
A:(an '1112) 2) Az
Az1 QAzz/
3) ap;
Eé anredpamdeckoe | 4)  —q,,
JIOIIOJTHEHUE Axq
paBHo. ..
13 | Marpuna A7t 1) At-AaxA-At OIK-1.V.1
Ha3bIBaeTCsI  OOpaTHOM _
2) Al-A=1
MaTpuILe A, eciu
BBIMOJTHAETCS YCIOBHE 3 A'-A=A-A'=E
4) A1-A=0
14 CKaJ'ISIpHBIM l) |& | | E_;| arccos o OHK'I.Y.I
NPOU3BEJCHUEM  JIBYX .
.| 2 |.:5:'||b| ctga
HCHYJICBBIX BEKTOPOB @@
u b HaseiBaetcs uucio, | 3) |ﬁ'|‘5|cosa’
paBHoOE. .. .
4) |dl|bltga
15 | Yemy paBHO cmemranHoe | 1) 0 YK-2.V.1
IPOU3BEICHUE BEKTOPOB 2) 1
aba
3) -2




4 2

16 | YpaBHeHue npsmoit, | 1) (x—a)+(y—>b)=0 OIIK-1.3.1
MPOXOJISIICH Yepe3 IBe y—y1 -2 OIIK-1.¥.1
) ——=—-+
TOYKH MOKHO COCTaBUTH Y2mn  2mH
1o ¢opmysre... 3) Alx—x)+Bly—y,) =0
4)  ¥y—yo =k(x—x0)
17 | F'eomerpuueckoe ™ecto | 1)  IlapaGomy OIIK-1.3.1
TOYEK, KOTOpBIE 2)  oxpysHOCTS
XapaKTePU3YIOT
JKCIeHTpucHTeT & >1 3)  rumepGory
npescTaBisieT co0oi 4)  swmnc
18 C 1) [elCTBUTEIBHOMR OChIO OIlK-1.3.1
OtHomieHue ~—
a 2) acuMNTOTOMH
HA3bIBACTCA. .. 3) IKCIEHTPUCHTETOM
4) (oKaIbHBIM PATHYCOM
19 | Haiitn YpaBHEHHE | 1) x+l  y-2  z—4 OIlK-1.3.1
3 -2 -4
NpsAMOM,  MPOXOIAIICH
uepes TOUKY | 2) xtl _y+z _ ztd
3 2 4
A(-1;2;4),
NEPICHINKYIIIPHO 3) l_oyz_zt
-3 -2 —4
IUTOCKOCTH
x+1  y+2  z+4
3x-2y-4z+1=0 Y T T
20 | OnpenenuTs kakoe | 1)  xZ+y2-8x=0 OIIK-1.V.1
ypaBHECHHUE JIMHAN .
2) x=--,25—9y2
COOTBETCTBYET 3

napadore. ..




3)  -2x%+3y2-4x+15y+4=0
4)  x+4y-2y*-5=0
21 | Pemnth cucremy | 1) x=0, y=1, z=-2 OIIK-1.V.1
JVHEUHBIX  ypaBHEHHMU 2)  x=0,y=-1, z=2
METOA0M 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 | Beruuciauth OIIK-1.3.1
-1 -1\ 4 -2 7 1
GG 2 |y (5o
-7 0
2 (5 o)
1 0
3 ()
0o 1
9 (5 )
23 | Mpsmoit y = -2x + 111) (0;3) OIIK-1.3.1
MPUHAJICKUAT TOUKA 2) (-1;3)
3) (2:3)
4) (-2;1)
24 | Ilpsimassy = —-2X + 5 1) tg((®) OIIK-1.3.1
obpasyer ¢ 2) tg(-2)
MOJIOYKUTETBHBIM 3) arctg(-2)
HanpaBieHueM ocu OX 4) tg(?@
YTOJI 0., PaBHBIN:
25 | Yron Mexay npsMbIMU ) tge= ‘ 1-5 OIK-1.3.1
1+1s5
y=x+1y=5+3
onpenensercs mo| 2) tge= ‘1:,,15




bopmyre:

3—(-5)

3 twe= |1+1a={—5}
3-5
4) o= ‘1+1=«5
26 | Ilpy pemieHMM CHCTEMEI 1) 5 3‘ OIIK-1.Y.1
8 7
JUHEUHBIX  YpaBHEHUU
X1 + 3x2 =5 2 1 3
{4x1 —7x, =8 wo| 2|, —?|
MIpaBUIy 3) g _3?|
Kpamepaonpenenurennb
A MeeT BUL: 1 5
4) 4 8‘
27 | Pemuthb CHCTEMY 1) (2;-1) OIIK-1.¥.1
JUHEHHBIX  YpaBHEHH 2) mpaswio Kpamepa HempruMeHHMO
X1 +2x, =0 3) (1,2
4x,+8x, =1 o
' 4 21
npaswityKpamepa:
28 | Pemnth CHCTEMY 1) (1;0;0) OIIK-1.V.1
JMHEHHBIX  ypaBHEHHIA 2) (0;1;0)
meroom Kpamepa: 3) (0;0;1)
4) (1;0;1)
Xy +x;—x3=0
2x;—x;+x3=3
X1 — 2x;+x3=2
29 | lokasarenpHass  (opma 1) ﬁei_T“ OINK-1.V.1
KOMILIEKCHOT'O YHCIIa am
. 2) V2e's
Z=-1+ 1 umeer BUL: o
3) V2e'z
4) +J2e'z
30 | Monynb KOMIUIEKCHOTO 1) 0 OIIK-1.V¥.1




qucia Z = —i paBeH: 2) 1
3) 2
4) 5

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCLUMUIUIMHE OOYYAIOIIMXCS 3a04HOM (HOpMBI
0o0yd4eHwus1, mpeacTaBiieHbl B Tadymie 19.

Tabnuna 19 — [lepedeHb KOHTPOIBHBIX padOT

No /it ITepeyeHb KOHTPOJIBHBIX PadbOT

He npenycmorpeno

10.4. Meroauueckue  Marepuaibl,  ONPENCNSAIONIMEe  MPOLEAYphl  OLICHUBAHUS
UH/IMKATOPOB, XapaKTepU3YIOIIUX HSTanbl (HOPMUPOBAHMS KOMIIETCHLMH, COAEpKarcs B
JOKAJIbHBIX HOpMaTuBHbIX akTax ['YAII, pernameHTUpyOIIMX MOPAJOK W IPOLEAYpY
IIPOBE/ICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U IMIPOMEKYTOUHON aTTeCTallMi 00yJaroIuXcs
I'VAIL

11. Meroauveckre ykazaHus A1 00y4YaIOIIUXCs 0 OCBOCHUIO AUCITUTUTHHBI

W3ydeHnne maHHOW MTUCIUIUIMHBI HAPABICHO HA (H)OPMUPOBAHKUE YMEHHI 1 HABBIKOB B
00JIaCTH aHAIMTUYECKOW TEOMETPUH W JIMHCHHOW anreOpbhl, pa3BUTHE MPOCTPAHCTBEHHOTO
MPEJICTABICHHS] CTYJIEHTa; BOOOpPAKECHHsI; JIOTUYECKHX U CUYETHBIX CIIOCOOHOCTEH;
OpPraHM30BAHHOCTH TMPH MPOBEIEHUU OOJBIIET0 00beMa BBIYMCIEHUN; HCIOIb30BAHUS
MaTEMATHKU JJIs PEHICHUS KOHKPETHBIX 3a/ady, 00eCreYeHHe OCHOBBI NJIsi TPUMEHEHUs
MaTeMaTHYeCKHX METO/IOB UCCIIETOBaHMUS, MOJIETUPOBaHUS, MPOEKTUPOBAHMUS,
ONMHUPAIONIYIOCS Ha JaHHYI0 JAUCHUILIUHY, KOTOpPBIE UIpPalOT BCE OOMBIIYI0 pOJIb B
COBPEMEHHOM HAYKE U TEXHUKE.

11.1. Meroanyeckue ykazaHUs A OOYyYaroOIIUXCS IO OCBOCHHUIO JIEKIIMOHHOTO
MaTepuana

OcHOBHOE Ha3HaYEHUE JIEKIIUOHHOTO MaTepHalia — JIOTUUYECKH CTPONHOE, CUCTEMHOE,
riy0oKoe W SCHOE M3JI0kKeHHe yueOHoro marepuaia. HazHaueHue COBpEMEHHOH JEeKIUU B
pamMKax TUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MHGOPMAIUIO TIO TEME, & B OCBOCHHUH
(dbyHIaMEHTaIbHBIX MPOOJeM AUCHUUIUIMHBI, METOJOB HAYYHOIO TIIO3HAHHUSA, HOBEHIINX
JOCTHKEHHUI HayIHOU MBICTH. B ydaeOHOM mporiecce IeKIUs BRIOTHSAET METOAO0IOTHIECKYIO,
OpraHU3alMOHHYI0O W HWH(popManuoHHYIO GyHKIUH. Jlekmust pacKpbiBaeT MOHSATHHHBIN
anmapaT KOHKPETHOW oOnacTh 3HaHWS, €€ TpoOJeMbl, JaeT IeIbHOE MPEACTaBICHHE O
JTUCLUIUIMHE, TOKAa3bIBAET B3AUMOCBS3b C JPYTUMHU JUCIUILIMHAMHU.

[TnarupyemMble pe3yabTaThl IPU OCBOSHUU 00YUYAIONTUMUCS JICKIIMOHHOTO MaTepuana;

— MOJIyYEHHUE COBPEMEHHBIX, IEJIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHUN, YPOBEHD
KOTOPBIX ONPEENAETCS 1EIEBOM YCTAHOBKOM K Ka)K/I0M KOHKPETHOW TEME;

— TIOJIy4€HHUE OIBITa TBOPUECKON pabOTHI COBMECTHO C TIPETIOAABATEIIEM;

— pa3BUTHE MNPOPECCHOHANBHO-IETIOBBIX  KAauecTB, JIOOBU K TPEeaMeTy H
CaMOCTOSITENTbHOTO TBOPYECKOT'O MBIIIIICHHUS.

— TIOSIBJICHHE HEOOXOIUMOr0 WHTEpeca, HEOOXOIMMOTO /i CaMOCTOSITEIIbLHOMN
paboTsI;

— MOJIyY€HUE 3HAHUN O COBPEMEHHOM YPOBHE pa3BUTUS HAYKM U TEXHUKU U O
MIPOTHO3€ UX Pa3BUTHSI HA ONMKaiIIne Trofbl;

— HAy4YUTHCS METOIUYECKH oOpabarhiBaTh MaTepuai (BBLACIATH TJIABHBIE MBICTH U
MOJIOKCHUS, TIPUXOJUTh K KOHKPETHBIM BBIBOJAM, IMOBTOPSATh HMX B  Pa3IHMYHBIX
dhopmyTupOBKax);




- nonyquI/Ie TOYHOI'O ITIOHUMAaHHA BCEX H€O6XO,Z[I/IMBIX TepMI/IHOB nu HOHHTI/II\/'I.
JIeKUMOHHBIA MaTepuagl MOXKET CONPOBOXKAATHCA JAEMOHCTpAllUel ClIalgoB |
WCIOJIb30BAaHUEM pAa3/IaTOYHOTO MaTepualia TpHU MPOBEISCHUH KOPOTKHX IHCKYyCcCHUU 00
O0COOEHHOCTSIX MPUMEHEHHS OT/ICTBHBIX TEMATHK 110 JUCITUTIIINHE.
CTpyKTypa OpeIoOCTaBICHUS JEKIIMOHHOI0 MaTepHaia:

— Omnpenenenns MaTeMaTHYECKUX TEPMUHOB.
—  ®opMynupoBKa TEOPEMBI.

— Jloka3arenbCTBO TEOPEMBI.

— HMmmoctpupyroniye npuMepsl.

11.2. Meroauyeckue  yKazaHus JUId  OOYYaIOUIMXCS MO  MPOXOXKICHUIO
MPAaKTUYECKUX 3aHITUN

[IpakTuyeckoe 3aHATHE SBISAETCS OAHOM M3 OCHOBHBIX ()OPM OpPraHU3ALUHU Yy4eOHOTO
mpouecca, 3akiloYarolieiics B BBIIOJHEHWH OOY4YaIOUUMHUCS TOJl PYKOBOJCTBOM
npernojiaBaTensi KOMIUIEKCa Y4eOHBIX 3aJaHUi C IIeTbI0 YCBOEHUS HAyYHO-TEOPETHUECKUX
OCHOB Y4eOHOH IUCIHMIUIMHBL, TPUOOPETEHHs] YMEHUH M HaBBIKOB, OIbITA TBOPYECKOI
NESTENBHOCTH.

llenpto MpakTHYECKOro 3aHATHS JUIg  OOydarollerocs SBIsIeTCS IpPUBHUTHE
oOyuJaroiemMcsi yMEHUU U HABBIKOB MTPAKTUYECKON JACSITENILHOCTH 110 H3y4aeMOW JUCITUILTHHE.

[Inanupyemble pe3yabTaThl IPU OCBOEHUHU 00YyYaIOLIEMCs MPAKTUYECKUX 3aHATHI:

— 3aKpervieHHe, yriIyOJeHHe, pacuIMpeHHe M JeTalu3als 3HAHWA NpH pelIeHUN
KOHKPETHBIX 3a7ay;

— pa3BUTUE T[IO3HABATEIbHBIX CIIOCOOHOCTEH, CaMOCTOSATEIbHOCTH MBIILICHUS,
TBOPUYECKON aKTUBHOCTH;

— OBJIAJICHUE HOBBIMH METOJaMU WU METOJAMKAMH HM3YyYeHHUs KOHKPETHOM yueOHOil
TV CLUTIINHBI;

— BBIpa0OTKa CIIOCOOHOCTH JIOTUYECKOTO OCMBICICHHUSI MOJYYCHHBIX 3HAHUH IS
BBITTIOJTHEHUS 3aJIaHUM;

— olecrieyeHne pallMOHAIBHOIO COYETaHUS KOJUIEKTUBHON M MHIAMBUAYAIbHON (opM
oOy4eHHUs.

@OyHKIUY IPAKTUYECKUX 3aHATUH:

— IIO3HaBaTeJbHAs;

— pa3BUBaIOILAs;

— BOCIIUTATEJbHAS.

[To xapakTepy BBINONHSIEMBIX O0YYarOIIMMCS 3aJaHUN MO0 MPAKTUYECKUM 3aHATHUIM
MOAPA3ACIIAIOTCS Ha!

— O3HAKOMUTEJbHBIE, NPOBOAUMBIE C LEIbI0 3aKPEIUIEHHs MW KOHKPETH3aluu
U3Y4EHHOI'O TEOPETHUUECKOI0 MaTeEpUaa;

— AQHAIUTHUYECKUE, CTaBALIUME CBOEH MENIbI0 MOJyYyeHHUE HOBOM uHpoOpMmanuu Ha
OCHOBE ()OpMaATM30BAHHBIX METO/IOB;

— TBOpPYECKHE, CBSI3aHHBIE C  TOJYYCHHEM HOBOH  HMHpOpPMAaLUMU  IyTeM
CaMOCTOSITENIbHO BEIOPAHHBIX IMOAXO0/I0B K PEIICHHIO 3a/1a4.

®opMbl OpPraHU3alMU MPAKTUYECKUX 3aHIATHH ONpenensioTcs B cCOOTBETCTBUHM CO
crnenu(pUIecKUMA OCOOCHHOCTSAMHU y4eOHOM NUCIUIUIUHBI U 1ensiMu o0yueHus. OHU MOTYT
MIPOBOJIUTHCS:

— B UHTEpakTUBHOW (opme (pemieHne CUTYalMOHHBIX 3a7ay, 3aHATHA T10
MOJIETTMPOBAHUIO  pEaJbHBIX YCIOBUHM, [€IOBbIE WUIPbI, HUIPOBOE IPOEKTHUPOBAHHUE,
MMUTAIMOHHbBIE 3aHATHS, BBIC3JIHbIE 3aHATHS B OpraHu3aluu (MPEeANnpHUsATHS), eI0Bas
yueOHas wurpa, pojieBasi Hrpa, ICHXOJOTHYECKUH TPEHHUHT, KeiC, MO3TrOBOH MITYpM,
TPYIIIOBBIE TUCKYCCHH);



— B HE UHTEPAaKTUBHON (popMe (BBIMOTHEHHE YIPAKHEHUH, PEIIeHnEe THUIOBBIX 3a/ad,
peleHre CUTYallMOHHBIX 3a]1a4 U JIpyroe).

Metoauka MpoBeIeHHs MPAKTUYECKOTO 3aHATHS MOXET OBbITh pa3iMyHOU, MPU 3TOM
BaXXHO JIOCTHKEHHE OOILEeH 1IN JUCIUIIIMHBIL.

TpebGoBaHUs K TPOBEICHUIO TPAKTUYECKUX 3aAHITHI

[IpakTuyeckne 3aHATHA HAYMHAIOTCA C 3allCH B OKypHal MperoJaBaTels
MPUCYTCTBYIOIUX CTYACHTOB. 3aTeM OOBSABIACTCS TeMa MPAKTUUECKUX 3aHATHH.

[IpenoaBaTens YMTaeT yCJIOBHE 3aJaydl M IpeliaraeT CTYIACHTaM CaMOCTOSTENBHO
PELUTh 3aJa4dy, UCIOJIb3Ys 3HAHUS, [TOJIy4YCHHbIE CTYAEHTOM Ha JeKIUH. CTyAEeHT, KOTOPBbII
MEPBBIM PELIWI 3ajauy, BBI3BIBACTCS K JOCKe. B ciyyae eciu CTYAGHT NpPaBUIBHO PEIInI
3ajady, OH noisydaer 5 OamioB. Eciu cTymeHT pemiaer 3ajady ¢ MOMOIIBIO IIpenoiaBaTers,
To momyyaer 4 Oamna. 3areM, B KOHIIE CEMECTpa, OLCHKH CTYJICHTOB (BKJIIOYAsi OLEHKY
MOCEIIAeMOCTH) TepeBoaATcs B OOHyChl (kadecTBO) or 0 g0 S5 OaymoB. DTH OOHYCHI
N00aBIAIOTCS K 0011ei cymMMe 0ajuIoB B paMKaX MOJYJIbHO-PEHTHHIOBOM CHCTEMBI.

CryneHtaM BbIIaeTCsl JIOMAalllHEE 3a/JlaHue B BUJE 3a/ad, KOTOpblE OHM CHAIOT B
YCTaHOBJICHHBIE CPOKH.

11.3. Meroanyeckre  yKazaHus JUId  OOYYaIOUIMXCS MO  MPOXOXKICHUIO
CaMOCTOSITENIbHON PabOTHI

B xop€e BBIMOTHEHNST CaMOCTOSTEHHOM pabOThI, 00YJAFOITHIICS BBITIOJIHSIET padoTy 1O
3aJJaHUIO U TIPU METOAMYECKOM PYKOBOJICTBE MPEIoiaBaTelis, HO 6€3 ero HemoCpeACTBEHHOTO
YUYaCTHSL.

Jlnst oOydaronuxcsi Mo 3a04HOU (opme 0O0ydeHHUs, CaMOCTOATENbHAs paboTa MOXKET
BKJTIOYATh B C€0S1 KOHTPOJIBHYIO PaboTYy.

B mporiecce BBITIOTHEHUSI CAaMOCTOSATEIBHOU paboThI, y 00ydaromerocs GopMupyercs
1esiecooOpa3Hoe TUTAaHUpOBaHWE pabodero BPEeMEHH, KOTOpOE TO3BOJIIET UM pPa3BHBATh
YMEHHUSI M HaBBIKM B YCBOGHHHM M CHUCTEMaTH3aIlMM MPUOOpETaeMbIX 3HAHHM, 0OecreunBaeT
BBICOKMH YpOBEHb YCIEBACMOCTH B IEPHOJA OOYYCHHS, IOMOTAeT IOJIyYUTh HABBIKH
MOBBIIIEHUS MPO(PECCHOHATBHOTO YPOBHS.

MeroauyeckuMH ~ MaTepHallaMH, HAMpaBISIONUMH  CaMOCTOSATENBHYIO  paboTy
00y4aOIIUX CSISBIISIIOTCS:

— y4eOHO-METOAMYECKUI MaTeprall 0 AUCIUTUINHE.

11.4. Meroauyeckue yKazaHHs Il OOYYAIOIIMXCS IO MPOXOXKIACHUIO TEKYIIETO
KOHTpOJISI YCIIEBAEMOCTH.

Tekylmuii KOHTPOJIb YCIEBAEMOCTH MPEAyCMAaTPUBAET KOHTPOJIb KauyecTBa 3HAHMI
00y4aroIuXxcsi, OCYIIECTBISIEMOr0 B TEUEHHUE CEMECTpPA C IIeJIbI0 OLICHUBAHMSI XOJa OCBOCHUS
JUCITUTUIAHBI.

B Tteuenme cemectpa B cucreme aucraHiuoHHoro oOyuenus ['YAII B d¢opme
TECTUPOBAHUsSI TMPOBOAATCS JIBE IPOBEPOUYHBIC paOOTHI IO PEUICHUIO 3aJady W OJHH
TEOPETUYECKHil ompoc (mepedyeHb BOMPOCOB JUIsl TECTOB pa3MelieH B «baHke BOIPOCOB) B
cucreme quctaHimonHoro ooyuenus ['Y AIT).

Pe3ynbTarhl TEKyIEro KOHTPOJIS YCIEBAEMOCTH OyIyT YUUTHIBATHCS MIPH MPOBEACHUN
MPOMEXYTOUHON arrecTari (IpH  UCIOJB30BaHUU  OAaTbHO-PEHTHHTOBONW  CHUCTEMBI
OLICHUBAHMUSI, KKIBIH BUJ KOHTPOJIA OLICHMBAeTCsl B Oaiax, U3 KOTOPBIX (opMUpPYETCS
UTOTOBBIN PE3YIIBTAT).

11.5. Meroanyeckne  yKazaHus JUId  OOYYaIOUIMXCS MO  MPOXOXKICHUIO
MPOMEKYTOYHOM aTTECTALINH.



[TIpomexxyTounass — aTrectamust OOyYalOIUXCs  IpelycMaTpUBaeT  OLIGHUBAHHE
MIPOMEXYTOUYHBIX U OKOHYATEJIbHBIX PE3Yy/IbTaTOB O0yueHus Mo AucuurinHe. OHa BKIIOYAeT
B ceOst:

— 9Kk3aMeH — (opMa OLEHKH 3HaHUHM, MOJIyYEHHBIX OOy4aroUmIMMcs B IIpolecce
M3yYeHHUs] BCEM JUCHUIUIMHBI WJIM €€ YacTH, HAaBBIKOB CaMOCTOSITENIbHOW paboThl,
CIIOCOOHOCTH TPHUMEHSITh MX JJS pElleHUs MPAKTUYECKUX 3ajad. DK3aMeH, Kak MpaBUIIo,
IIPOBOJUTCS B NEPUOJ IK3aMEHALMOHHOM CECCUU U 3aBEpLIACTCS aTTECTALlMOHHOM OLEHKOU
«OTIUYHO», «XOPOIIO», «yJAOBIECTBOPUTEIBHOY, «HEYJOBIETBOPUTEIBLHO.

Cucrema OLEHOK NpU NPOBEACHUM ITPOMEXYTOUYHOM aTTECTAl[MM OCYLIECTBIISIETCS B
cOoOTBETCTBUU C TpeOoBanusmu [lomoxkeHnii «O TEKyIeM KOHTPOJIE YCIEBAEMOCTH |
MIPOMEXYTOUHOW aTTecTanuu cryaeHToB I'YAII, oOydarommxcss Mo mporpaMMaM BBICIIETO
obpazoBanus» u «O MOAYILHO-PEUTHHTOBON CHCTEME OIEHKH KadecTBa ydeOHOH paboThI
ctynentoB B 'Y AIDy.



Jluct BHeceHUs U3MEHEHUN B pabouylo IporpaMmMy TUCIUILIMHBI

[Hata BHEceHuUs
W3MEHCHHI 1
JIOTIOTHECHHHM.

Iloanuce BHeCHIETO
W3MCHCHHS

ConeprxaHne N3MEHEHHUH W JOTTOTHEHUI

Jara 1 Ne

MPOTOKOJIA
3aceaHus
kadeapbl

ITonmuce
3aB.
kaeapoit




