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1 O01mme moJ10KeHU s

Pabouas mporpamma qucuMIUIMHBI «JInHEiHas anreOpa M aHAJIUTHYECKAss T€OMETPUS»
COCTaBJIEHA B COOTBETCTBUU C TpeOOBaHUAMH (hefepabHOTO TOCYAaPCTBEHHOTO 00pa30BaTelb-
HOT'O CTaHJapTa, YTBEP’KIEHHOIO MpHKa3oM MuHucTepcTBa oOpa3oBaHus U Hayku Poccuiickoit
Oeneparun Ne929 19.09.2017, 1 ocHOBHOW TpodeccHoHaNbHON 00pa3oBaTeNbHON MPOrpaMMbl
noarotoBku  «IIporpammHoe  obecriedeHue  CpPeICTB  BBIYMCIMTEIBHOH  TEXHUKH U
AaBTOMATH3UPOBAHHBIX cucTeM» 1o HampasieHuto 09.03.01 "MudopmaTika ¥ BEIYUCIUTENbHAS
TEeXHUKa".

3agaun - pa3BUTHC HAaBBIKOB MAaTEMAaTHYCCKOT'O MBIIIJICHUS CTYICHTOB,;

AUCIUIUINHBI - OBJIQJICHUE METOJOB UCCIEIOBAHUS W PENICHUS MaTEMaTHUYECKUX 3a/1aY;

- BBIpa0OTKa Y CTYJEHTOB YMEHUSI CAMOCTOSITEIILHO PACIIUPATH CBOM MaTeMa-
TUYECKHUE 3HAHUS;

- Pa3BUTHE HABBIKOB HMCIOJIb30BAHUS MATEMAaTUYECKUX METOJOB U OCHOB Ma-
TEMaTUYECKOT0 MOJACIMPOBAHHUS B TPAKTUUECKON JEATEIbHOCTH

OcHoBHBIE Jluneiinas anreOpa. MaTpuuHOE UCUUCIICHHE.
pasiensl / TeMbl | CpcTeMbl THHEHHBIX YpaBHEHUH.
ARCTIUTITAHBL BexkTopHas anre6pa.

AHanutnyeckas T'COMCTpHUsI.

2 IlepeyeHb MIAHMPYEMBIX Pe3yJIbTATOB 00yYeHHUSs MO AUCHHUILINHE (MOIYJIIO),
COOTHECEHHBIX ¢ HHANKATOPAMM JOCTHKEHUS] KOMIIeTeHIN

[Tponiecc u3yuenus aucuuiuinHbl «JIMHelHas anredbpa W aHAIUTUYECKas E€OMETPHS»
HalpasJieH Ha (OpMHUpOBaHUE cCienyromux KommeTeHuil B coorBerctBuu ¢ ®I'OC BO u oc-

HOBHOI 00pa3oBaTeapHOM mporpamMmon (Tadsmmna 1):

Ta6muma 1 — KomneTeHmy u MHANKATOPBI UX TOCTHIKCHUS

Kon o ®I'OC Nuaukatopel JOCTUKEHUS [Inanupyemblie pe3ynbTaThl 00y-
YEHUs M0 JUCLUIUINHE

Ob6menpodeccnoHanbHbIe

OIlK-1.1 3HaTh U yMETb NPUMEHSTH OCHO-
Bbl TEOPUH MATpPHUL, BEKTOPHON
anreOpbl U aHAJTUTUYECKOU Teo-
METpUM  HEOOXOAMMBbIE s

3HaeT OCHOBBI MAaTEMaTHKH, €CTe-

OIIK-1 Cmocoben CTBEHHOHAYYHBIX [MCLMIUIMH, BBbI-
- YMCIUTEIBHOH TEXHUKU U IpOrpam-
TpUMEHATH ecre porp YIIIyOJIEHHOTO aHaJIn3a; METOJIbI

CTBCHHOHAYYHBIC H  MHPOBaHUA “
pemicHuAd CHUCTEM JIMHCUHBIX

OOIIENHKEHEPHBIE .
spanms, merogsl Ma- OITK-1.2 YpaBHEHUU JUIsl aHaiau3a B IPO-
TEMATHUYECKOTO aHa- (eccuoHanbHON NEATENBHOCTH.

U338 ¥ MOJETHPOBa- YMeer pematb CTaHAAPTHBIE MPO-
HHS, TEOPETUUECKOTO —(ECCHOHANBHBIC 3a[1a4M C IIPUMEHE-
U OKCIIEPUMEHTAllb- HHEM €CTeCTBEHHOHAyYHBIX MU 00-

HOT'O UCCIICIOBAHUA B | jieyiyKkeHEPHBIX 3HAHHMA, METOOB
npodeCCHOHATBHON

JACATCIIBHOCTH,

MATEMAaTHYCCKOro aHajln3a U MOJIC-
JIMPpOBAaHUA

OIIK-1.3




Kox mo ®1'0C Nuaukatopbl JOCTHKEHUS [Inanupyembie pe3ynbTaThl 00y-
YCHMUA 110 AUCHUIIIINHE

Brnaneer HaBbIKaMH TEOPETUYECKOTO
U OKCIIEPUMEHTAIFHOTO HCCIIEI0Ba-
HUSA OOBEKTOB MPOQPECCHOHATBHON
JESITEIIbHOCTH

3 MecTo aucuMMIMHBI (MOIYJIsI) B CTPYKTYpe 00pa3oBaTeIbHOM
NPOrpamMMbl

Hucnunnnza «JInneliHas anredpa 1 aHaIUTHYECKas reoMeTpus» usydaercs Ha 1 kypce
B 1 cemecTpe.

JluciruinHa BXOIUT B cocTaB Onoka 1 «J/lucuumninuebel (MOIYNIW)» B OTHOCUTCS K
00s13aTeIbHOM YacTu.

Jlnist OCBOCHUS AUCUUIUIMHBI HEOOXOIUMBI 3HAHUS, YMEHUS, HABBIKM COPMUPOBAHHBIC B
MIPOLIECCE U3YUEHUS TUCUUILTMHBI «MaTeMaTuueCKUil aHaIu3.

3HaHUs, YMCHUS U HaBBIKU, CHOPMHUPOBAHHBIE TTPU U3YICHUH JUCIUTUTHHBI «JInHeHHAs
anredpa U aHaJUTHYECKash T€OMETPHs», OyAyT BOCTPEeOOBaHBI MPU M3YYCHHUH IMOCIEAYIOLIUX
qucuuninH «Teopust BEpOATHOCTH U MaTeMaTUYeCKas CTaTUCTUKAY, «MeTOoIbl ONITUMU3ALUN»,
«JKOHOMHKA»

4 O0beM TUCHUNIHHBI (MOAYJIS1) B 3a4€THBIX €IMHUIAX C YKA3aHHEM KOJIMYeCcTBA
aKaJeMH4YeCKHX YaCOB, BbIIeJIEHHbIX HA KOHTAKTHYI0 padoTy o0y4alommxcs ¢
npenoaasareseM (110 BUAaM y4eOHbIX 3aHATHII) 1 HA CAMOCTOSITEJILHYI0 Pa0doTy
00yyarIMXxcs

OO01mmas Tpym0eMKOCTh (00beM) TUCIUTUIHHBI cocTaBisier 5 3.e., 180 akax. gac.
Pacnipenenennie oobeMa AMCUMITIINHBI (MOJYJIs) 110 BUAAM Y4€OHBIX 3aHATUN IIPEICTaB-

JIEHO B Tadymue 2.

Tabnuua 2 — O6beM TUCHUILTUHBI (MOYJIS) IO BUJIAM YUeOHbIX 3aHATHIH

Bcero akapemn-

O0beM TUCHUTIINHBI
YeCKUX 4aCo0B

Oo6as TPYAOEMKOCTb JHUCLUIIINHBI 180

KonTakTHas aynuropHas padora o0y4alummxcs ¢ npenojgasaresem (1o

N 14
BH/1aM y4eOHBbIX 3aHATHI), BCero

B ToM uncie:

3aHSITUSA JIEKIHOHHOTO TUNA (JICKI[UU U UHbIE YUeOHBIC 3aHITHS, TIPEIY-
CMaTPHUBAOIINE IPEUMYIIIECTBEHHYIO Tepeaady yueOHOH HHPOpMAITUH T1e- 6
JArOTMYECKUMU PAOOTHUKAMH )

3aHATHA CEMUHAPCKOIO TUIA (CEMUHAPBI, TPAKTUUECKHUE 3aHITHSI, TPaAK-
TUKYMBI, 1a0opaTopHbIe pabOoThl, KOJJIOKBUYMBI M MHBIE aHAJIOTUYHBIE 3a- 8
HSATHS)

CamocrosiTeibHas pa0oTa 00y4alOIIMXCsl M KOHTAKTHAas padoTa, BKIIO-
Yaromas rPynoBble KOHCYJIbTAINH, WHINBHAYATHHYIO paboTy 00y4ato-
LIMXCS C MPENO0IaBaTEIAMH (B TOM UMCIIE NHANBUAYAIbHBIE KOHCYJIBTALUN);

B3aMMOJIENCTBHUE B 3JIEKTPOHHON HH(POPMALMOHHO-00pa30BaATENLHOM cpeie 157
By3a
[TpoMesxyTouHast aTTeCTanus 00yHJaroIHUXCs — JK3aMeH 9

2




5 Coaepikanue THCOUINIMHBI (MOAYJIs1), CTPYKTYPHPOBaHHOE 110 TeMaM (pa3jejiaM)
€ YKa3aHHEeM OTBeCHHOI0 HA HUX KOJIMYeCTBa aKa/leMUYeCKHX 4YacOB U BUI0B

y4eOHoii padoThI

Tabnuna 3 — CtpykTypa U coepKaHue JUCIUILTUHBI (MOTyJIs)

HaumenoBanue pa3ennoB, TEM U COJAEpKaHUE Ma-
Tepuaa

Bunel yueOHOI paboThl, BKIIIOUYAsi CAMOCTO-
ATEJIbHYIO paboTy 00y4aromuxcs 1 TpyAo-
€MKOCTb (B yacax)

KonrakTtHas paboTta npernoiaBa-
TeNst ¢ 00yJaroIUMUCS

Jlexknuu

CemuHap-
CKHe
(mpakTu-
YECKHUe
3aHATHUSA)

Jlabopa-
TOPHBIC
3aHATHUS

CPC

Auredpa u reomeTpust

Tema 1.1. Matpuupl. JlelicTBUs Hal MaTpUIIAMU.
Omnpenenurenu 2-ro u 3-ro nopsaxkos. Onpexnenu-
TeJW n-TO HopsiAka M ux cBoicTBa. OOparHas
Marpuua. Panr marpunsl. /lelicTBus Hajx MaTpu-
namu. Berumcienue onpenenutened. Haxoxne-
HHUE paHra MaTpPUIbl, 0OPATHON MaTPHIIBI.

40

Tema 1.2. Cuctembl JTUHEHHBIX aNreOpanyecKux
ypaBHEHUN (HEOTHOPOIHBIE U OAHOpOAHBIE). Pe-
[ICHUE OIPEACIICHHBIX CHUCTEM JIMHEHHBIX YpaB-
Henuit. Teopema Kponekepa-Kamemnu. OOmiee
pElIeHNEe CHUCTEM JMHEWHBbIX ypaBHeHUM. OpHo-
POJIHBIE CUCTEMBI JINHEWHBIX YPAaBHEHUM.

40

Tema 1.3. Bektopsl. JluHeliHble onepauuu Haja
BeKTOpamH. PasnoxeHue BekTopa Mo 0Oasucy.
CkassipHOE, BEKTOPHOE, CMEIIaHHOE MPOU3BE.E-
HUs BEKTOPOB U MX I'€OMETPUYECKUE IPHIIOKE-
Hud. JlueelHsle mnpocTtpaHcTBa. IlomsTHe nN-
MEpPHOI0 €BKJIMJIOBA IPOCTpaHCTBA. JlelcTBUsA
HaJ BeKTopaMu. ['eomeTrprueckue NpHIIOKEHUS.
JInnelinpie npoctpancTBa. KoopanHaTel BEeKTOpa

B Oaszuce.

40

Tema 1.4. IIpsamas Ha miockoctu. Ilnockocts B
npoctpanctse. lIpsamas B nmpoctpancTse. Kpusbie
BTOPOr0 MOpsAAKAa U UX KaHoHW4Yeckuil Bua. Ilo-
BEPXHOCTH BTOPOro mopsaka. Pazmuynele crioco-
OblI 3a7jaHKs MPSIMOM Ha TUIOCKOCTH, B MPOCTPAH-
CTBE, IUIOCKOCTH B MPOCTpaHCTBE. B3anmuoe pac-
noJIoKeHue. Permenne npukiaaHbIX 3a1a4.

37




Bupl yueGHO# paboThI, BKIIFOYAs CAMOCTO-
ATENBbHYIO paboTy 00yJaromuxcs 1 TpyAo-
€MKOCTb (B yacax)
KonrtakTHas pabora npemnoaasa- CPC
HanmeHnoBaHMe pa3liesioB, TEM H COJIEPKAHHUE Ma- TEJIsL C 00YJaAIONIMHUCS
Tepuana Jlexkiuu | Cemunap- | JlaGopa-
CKHUe TOpHBIC
(npaktu- | 3aHATHS
YEeCKHe
3aQHSITHSL)
UTOro 6 8 157
10 JHCHMIJIHHE

6 BHeayauTopHasi CaMOCTOSITEIbHASI pa00Ta 00yYAKOIIUXCSA 10 TUCHUTLIMHE

(Moxysti0)

[Ipyn nnaHUPOBAHMHM CAMOCTOSTEILHONH PabOTHI CTYICHTY PEKOMEHIYETCS PYKOBOJI-
CTBOBATHCS CIEAYIOIINM paclpeielieHHeM YacOB Ha CaMOCTOATENbHYIO paboTy (Tabnuia 4):

Ta6n1/ma 4 — PeKOMeHI[yeMOG pacupeacICHUC 49aCOB Ha CAMOCTOATCIIbHYO pa60Ty

KoMnoHeHTBI cCaMOCTOSATEIbHOI PadoThI KoymnuyecTBo 4acos
V3ydeHne TeOpeTHUECKUX Pa3JIeiOB AUCIUTLINHBI 20
[ToaroToBKa K 3aHATHUSM CEMHHAPCKOTO THITA 80
[TonroroBka u oopmieHue PI'P o7
157

7 OueHOYHBbIE CPeICTBA /1JIsl IPOBEIEHUS TEKYIIEro KOHTPOJIS

U MPOMEKYTOYHOM aTTecTanuy 00y4arIuXxcs Mo JMCHHILIMHe (MOLY110)

Tabmuna 5 — [Nacropt ¢oH/Ia OIIEHOYHBIX CPEJICTB

KouTtposmpyemsie Koa xonrposupy- | HaummeHoBaHue IToka3aTenu oneH-
paseibl JUCHHUIIIHHBI eMOH KOMIIETeH- OLICHOYHOI 0 KH
uuu (WM ee 4a- cpeacTrsa
CTH)
Anrebpa u reomeTpus OIIK-1 PacuerHo- JemoHcTpHpyeT

rpaguYecKoe pa- | mpakTHUecKoe ~ HC-
Gora Ne 1 TNOJIb30BAHHE  MaTe-
MaTHYECKOIro  amma-
paTa TEOpUM MaTpPHI]
U JIMHEHHOW anreOpsl
JUId TIOCTPOEHUsI Ma-
TEMaTUYEeCKUX aJro-
pPUTMOB TIpU pelle-

HUS 3a/1a4
OIIK-1 Tect Ne 1 OcymiecTBiser  BbI-

00p MaTeMaTHYeCKHX
onepanudii ¥ aHalu-
THUYECKUX  AJTOPHUT-




KonTposmpyembie

Koa koHTpOIMpY-

HaumenoBanue IToxa3aTenn oueH-

pa3aeibl TUCHHUILJIMHBI e€MOH KOMIIeTeH- OLIEHOYHOI'0 KH
U (UJIu ee ya- cpeacrsa

CTH)
MOB JUIsl PpELICHUS
TEeKyIllled MaremMaTu-
YEeCKOH 3a1auu

OIIK-1 Tect Ne 2 OcymecTBiser  BbI-
00p MaTeMaTHYECKUX
onepauudii ¥ aHalu-
THUYECKUX  aJITOPUT-
MOB JJisi pelIeHUs
TEeKyIIel MaTreMaTu-
YeCKOll 3a1a9u

OIIK-1 OK3aMeH OcymiecTBisieT  BbI-

00p MaTeMaTHYeCKHX
onepanuii W aHalu-
TUYECKUX  AITOpPUT-
MOB JJIi  peUIeHUs
IIOCTaBJICHHOM MarTe-
MaTHUYECKOH 3aJa4H.
JemoHcTpHpyeT
MIPaKTUYECKOE Hc-
MOJIE30BAaHUE  MaTe-
MaTH4YECKOro  armia-
paTa TEOpUU MATPHIL
U JUHEHHOW aireo-
pbl, BEKTOpHOH ai-
reOpbl U aHATUTHYC-
CKOM T€OMETPUU IS
MOCTPOCHUS MaTeMa-
TUYECKUX  AJTOPUT-
MOB W pEIICHUS IIO0-
CTaBJICHHBIX 3a7a4.

Meroanueckue Matepuaisl, ONPEACIAIONINE TPOLEIyphl OLEHUBAHNS 3HAHUM, YMEHUH,
HaBBIKOB U (MJIM) OMBITA IEATENIHOCTH, IPEACTABICHbI B BUJE TEXHOJIOTUYECKOM KapThl AUCIU-

THbI (Tabnuia 6).

Tabmmna 6 — TexHomormyeckas Kapra

HaumenoBanmue
Cpoku Hxkana
OIIEHOYHOT 0 Kpurtepuu onieHuBaHus
OIlCHUBAHWS | OIeHUBAHUS
cpeacTBa
1 cemecTp
Ipomexcymounas ammecmayus 8 ghopme IK3amena
Tect Ne 1 Ceccust 10 6amnos 10 6annos - 91-100% npasuibrvix 0meemos — blCOKUIL YPO-

6€Hb 3HAHUU, YMEHUL U HABLIKOG,

8 bannos - 11-90% % npasunvHeix omeemos — 00CmMamo4Ho
8bICOKULL YPOBEHb 3HAHUU, YMEHUL U HABLIKOG,

5 bannos - 61-70% npasunvhbix 0meemos — cpeOHUll yposeHs
3HAHULL, YMEHULl U HABbIKOG)

I 6anna - 51-60% npasunvbHbix 0mMeemos — HU3KULL yposeHsb

3HaHuil, ymenull u Hasvikos; 0 bannos - 0-50% npasunvhbix

5




HanmenoBanue
OLICHOYHOI0
CpecTBa

Cpoku
OlleHHBaHUS

IIkama
OlleHUBaHUS

KpuTtepuu oneHuBanus

0mMeBemos — O4eHb HUKULL Ypoe6eHb 3HCZHMIZ, ymeHuzl U Haebl-
KO8,

PacyetHo-
rpaduyeckas
pabota Ne 1

30 6amioB

15 6annos - Cmyoenm noiHoCmvio 8bINOIHUL 3a0aHUe, NOKA-
341 OMAUYHbIE YMEHUSI U HABLIKU 8 PAMKAX YCBOEHHO20 yieD-
HO20 Mamepuaia, KOHMpPoabHAsL paboma 0QYOPMIEHA AKKY-
PAamHo U 8 COOMEEMCMBUU C NPEObABIAEMbIMU MPEOOBAHUSI-
MU.

10 6annos - Cmyoenm noaHOCmMbIO GbINOIHUL 3a0aHUe, NOKa-
341 XOpouiue YMeHUs HAGbIKU 8 PAMKAX YC80CHHO20 YUeOH020
Mamepuana, Ho He cMo2 000CHO8ANMb ONMUMATLHOCHIb NPEO-
JI0JICEHHO020 peulenus, TOTYIIEHbI OJTHA UITK JBE HETOYHOCTH,
ecnb HedOCMAamKu 8 0QPOPMICHUU.

5 6annos - Cmyoenm noaHoCmvio GbINOIHUNL 3a0anue, Ho 00-
NYCIUL CYWEeCmBEeHHble HeMOYHOCIU U 2PYOble OUUOKU, He
NPOAGUL YMEHUsL NPABUTILHO UHMEPNPEMUPOBAMb NOYYEHHbIE
pe3yibmamvl, Kauecmeo 0QopMaAeHUs UMeem HedOCMamou-
Hblll YPOBEHD.

0 6annoe - Cmyoenm He NOIHOCMbIO BLINOIHUL 3A0aHUe, NPU
IMOM NPOSABUIL HEOOCMAMOUHDIU YPOBEHb YMEHUL U HABLIKOS,
a makdice Hecnocober NOSICHUMb NOJYYEHHbI Pe3yIbman.

Tect Ne 2

Ceccus

10 6amioB

10 6annos - 91-100% npasuibhbix 0meemos — bLCOKUIL YPO-
6eHb 3HAHUL, YMEHUL U HABbIKOS,

8 bannos - 11-90% % npasunibHbix omeemos — 00CMAMOYHO
BbICOKULL YPOBEHb 3HAHUU, YMEHUL U HABBIKOS,

5 bannos - 61-70% npasunvhbix omeemos — cpeOHUll yposeHs
3HAHU, YMEeHUll U HABbIKOS,

1 6anna - 51-60% npasunvbHvlx 0MEemM06 — HU3KULL YPOBEHD

3HaHuil, ymenull u naevikog; 0 bannoe - 0-50% npasuivhvix
0meemo8 — O4eHb HU3KUL YPOBEHb 3HAHUL, YMEHUL U HAGbI-
KO8,

Tekymuid KOHTPOJIb

50 6an10B

DK3aMeH

50 6an10B

Hroro

100 6annos

KpuTepuu oneHkH pe3yJibTaToB 00y4YeHUs MO TUCHUTIJIMHE:

0 — 64 % oT MakcUMallbHO BO3MOXHOW CYMMBbI 0aJlJIOB — «HEY/IOBJIETBOPUTENIHLHO)» (HEAOCTATOUHBIN yPOBEHb IS
MPOMEXYTOYHOI aTTECTAIIMH 110 JUCIHIUINHE);
65 — 74 % OT MakCHUMaJIbHO BO3MOXXHOH CyMMBI OaJUIOB — «yJOBJIETBOPHUTEIHHO» (IIOPOTOBBIH (MHHUMAIbHBIN)

YPOBCHB);

75 — 84 % 0T MakCHMaJIbHO BO3MOXKHOH CyMMBI OQJIJIOB — «XOPOIIO» (CPEAHUI yPOBEHD);
85 — 100 % oT MakcHMaIIEHO BO3MOXKHOH CYMMBI 0aJIJIOB — «OTIIMIHOY (BBICOKHIA (MaKCHMAIBHBIN) YPOBEHB)

PI'P-1 «JIuHeiiHas 1 BeKTOpHAA ajnredpay

1. BbIYMCANTD ONpENEIUTENb, UCIIONB3YS: a) Pa3NIoKEeHHE MO 2-0i CTpoKe; 0) pa3iokKeHue 1o
3-My cTonOITy; B) MeTO 23PPEKTHBHOTO MOHKEHHS TTOPSIKA.

2

1
1
3

-1 7 0
3 0 0
-3 6 -1
2 0 1




Haiitn npousBenenus matpun A-B u B-A u BBIACHUTSH, SBISAIOTCS JIM MaTpPULbl IEPECTAHO-
BOYHBIMU. Y O€IUTHCS, YTO BBIIIOJIHAETCS PABEHCTBO
det (4-B) = det A-det B.

1 2 1 7 5 1
A= 1 =2 4 , B= 5 3 —1].
3 -5 3 1 2 3

Haiitu o6patnyto matpury C~' 1ByMs croco6amu: a) HOMOLIBIO MIPHCOEIMHEHHON MaTpH-
1161, 0) C MOMOIIBIO AIEMEHTAPHBIX MPEOOPA3OBAHMIA CTPOK.

I[Toka3aTk, YTO BHIIOIHAETCS paBeHCTBO: A- A~ = A" - A=E.

4 3-2 -1

-2 1-4 3
C= .

0 4 1-2

5 0 1-1

Jlokazath COBMECTHOCTh CUCTEMBI U pelIUTh e€: a) mo Gopmynam Kpamepa; 6) ¢ momolsio
oOpaTHOW MaTpHIlbl; B) MeToioM ["aycca.

X1 —Xp +3X3 =0,
—2Xy +Xg + Xz + X4 =8,
3Xy +2Xy —4X3 +2X4 =18,
2Xq + Xy — X3 + X4 =10.

I/ICCJIGIIOBaTI) CUCTCMY Ha COBMCCTHOCTb U B CJIyda€ COBMCCTHOCTH PCUINUTDH ceé:
Xl—X2 +2X3 +X4 :—5,

2Xq +3Xy +2X3 +5X4 +2X5 =3, 2%y +3Xy + X3 + X4 =5,
7X1 —2X2 +2X3 —10X4 —X5 =-2. 5X1 —X2 +X3 +2X4 :—2’

— X1 + Xy + X3 +2X4 =0.

HaiiTu obmiee perieHne cucteMbl OAHOPOIHBIX YpaBHEHHUH U moctpouts OCP.
6%y +3) —2X3 +4X,4 +7X5 =0,
7X1 +4X2 —3X3 +2X4 +4X5 = 0,
X1 + Xy —X3 —2X4 —3X5 =0,
2X1 - X2 + 2X3 +12X4 +19X5 = 0

Jlausl BEKTOpBI d = —5m — 41, 5=3r71+6ﬁ,r;1e |n71|:3, |ﬁ|:5, (ﬁfﬁ)zs?ﬂ_

Haiitu: a) [—2&+15j(ﬁ+25); 0) np5(5+25); B) cos(ﬁ AZZ;j
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8. TIlo koopaunaram Touek 4, B u C st yKazaHHBIX BEKTOPOB HAWTH: a) MOYJIb BEKTOpAd |

0) CKaJIApHOE MPOU3BEEHHE BEKTOPOB & U D ; B) MpoeKIuIo BeKTopa ¢ Ha BEKTOp d ; T)
KOOpJAMHATBI TOUKU M , AENALIEN OTpe30K AB B OTHOLIEHHUU 5 : 4.

—_

A(4,6,3), B(~5,2,6), C(4,—~4,—3), a=4CB—AC, b= AB, ¢=CB, d = AC .

— —

9. JlokasaTh, 4TO BEKTOPHI d,b,C 00pa3yroT 0a3uc ¥ HAMTH KOOPAWHATHI BEKTOpPa d B 3TOM
oasuce:
a=1{541, b=1{3,52, ¢={2,-13}, d=1{7,23,4}.

10. Mausr BekTOpHI a, b, ¢ . Heobxoanmo: a) BeIYHUCINTE CMEMIAHHOE TPOU3BEIEHHE BEKTOPOB
a,3b,c; 0) HaliT MOMYJIb BEKTOPHOTO MMPOM3BEACHHS BEKTOPOB 3d, 2C ; B) BBIYHCIUTH
CKaJSIPHOE MPOU3BE/ICHHE BEKTOPOB b, —4C; T) mpoBepuTh, OYIYT JIM KOJUIMHEAPHBI WITH

OpPTOTOHAIbHEI b , C ; ) MPOBEPHTD, OYIYT JIM KOMILUIAHAPHBI BEKTOPHI d, 2b ,3cC.
a=1{2,-3,1}, b=1{0,1,4}, ¢=1{52,-3}.

11. Jansl Bepunnbl nupamuasl A(3,4,5), B(1,2,1), C(-2,—3,6), D(3,—6,—3) . HaiiTu:
a) mwiomans rpanu ACD ;

0) mIomIa b CEYSHUsI, TIPOXOIAIIETO Yepe3 cepenuny pedopa AB u Bepmunbl C u D ;
B) 00beM mupamuasl ABCD |

12. Haiiti coOCTBeHHBIC YHCIa M COOCTBEHHBIC BEKTOPHI MIPEOOPA30BaHUS, 33JaHHOTO B HEKO-
TOpOM Oa3uce MaTpPUIICH:

4 1 0

A= 1 4 0
-1 1 5
TecrupoBanue

T-1 «JIunetinas anreOpay:

Bomnpoc 1. /lana cucrema ypaBHeHH B MaTpuuHOM Buae A- X = B . Marpuunoe pemenue
CUCTEMBI OYJEeT:

BapuaHTbl 0TBeTOB: (BbIOEpPHUTE OJMH MTPABUIILHBIN OTBET)

1) X=A"1.B; 2) X=A-BL; 3) X=B-A™.

Bonpoc 2. Panr maTpuiisl He U3MEHUTCS, €CIIH. .......
BapuaHTBI 0TBeTOB: (BbIOEpUTE HECKOJIBKO MPABUIBLHBIX OTBETOB)

1) TpaHCHOHUPOBATH MATPHILY,

2) BCe DIIEMEHTBI HEKOTOPOH CTPOKHM YMHOXHUTH Ha JecTBUTENbHOE urcao A # 0,
8



3) ymanuTh B MaTpPHUIIC MPOU3BOJIBHYIO CTPOKY,
4) K 3IEeMEHTaM OJIHO# CTPOKH MPUOABUTH COOTBETCTBYIOIIHME 3JICMEHTHI JPYroil CTPOKH,
YMHOKEHHBIE Ha AeiicTBuTeNnbHoe unciao A # 0.

Bonpoc 3. Paznoxxenue onpenenutens MaTpuibl A 1O | — Ol cTpoke onpenenseTcs Gop-
mynoit detA= ...

Bnummure npaBUJILHBINA OTBET:

6 9
Bomnpoc 4. Onpenenurenb paBeH 0, eciii & paBHO ...
2 20+7

BnummuTe npaBUJILHBINA OTBET:

Bomnpoc S. Ecnu cymectByer Mmarpuna AT + 9A, 10 Marpuia A
BapuaHTbI 0TBeTOB: (BBIOSPUTE HECKOJIBKO IIPABUIIHBHBIX OTBETOR)

1) siBsieTcs TpanenueBUAHOM (pa3mepa Mx N, roe M<N),

2) MOET OBITh TPEYTOJIbHOM,

3) MOXET ObITh CAMHUYHOM,

4) sBsIeTCS KBaIpaTHOM.

2-a 0 2
Bonpoc 6. Marpuma | O 1 0| apagercs BIpOXkKIEHHOM, €CIIM YUCIO O PABHO...
2 2 4

Bnummre npaBUIbLHBINA OTBET:

Bonpoc 7. PazHOCTh MEX Ty YMCIIOM CBOOOIHBIX U OA3UCHBIX MIEPEMEHHBIX CUCTEMBI YpaB-
) +x2 —2x3 —x, = 0
2.x2 +.x3 —3.x4 =0
2x.—x =0

3 4

HEHUI paBHa ...

Bnuimure npaBUJIbHbINA OTBET:




Bomnpoc 8. Cucrema TMHEHBIX YpaBHECHUH He UMeeT PEICHUN Mpu
—-8X, +ax, =-3.

Bnummure npaBUIIbLHBINA OTBET:

5 -1 -1 1 1
Bonpoc 9. Paur matpuiet A=| 1 0 1 -2 2| pasen.....
-4 1 2 -31

3anummure pelieHue U OTBET:

3%, +5, —2X%5 =0,

Bomnpoc 10. PemuTs 0JHOPOIHYIO CHCTEMY JIMHENHBIX ypaBHEHHUI | X —3X, +2X5 =0,

3anummure pelICHUE U OTBET:

T-2 «BekTopHas anre6pa. AHanuTHyeckas FeOMETPHsI»

Bonpoc 1. Bektop @ Ha3bIBaeTCs €qUMHUYHBIM, ECIIH .....

BapuaHTBI 0TBeTOB: (BbIOEpUTE OJUH MPABUILHBIA OTBET)

1) a=1, 2) [a]=1, 3)a=(111).

Bonpoc 2. BekTop, napajiienbHblil NpsSMOii, Ha3bIBAETCH ...
BapuaHTBI 0TBeTOB: (BbIOEpUTE OJUH MPABUILHBIA OTBET)

1) coHarnpaBI€eHHbIM, 2) HampaBJIAIOIINM, 3) HOpMaJIbHBIM.

Bomnpoc 3. J[anbl BeKTOps d =1 — ] — K ub =20 —J+3Kk. Torna nmneiinas koMGuHAIHs

d+3b 5TuX BEKTOPOB MMEET BHL. ..

Bnuimure npaBUJIbHbINA OTBET:
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Bonpoc 4. Ilycts du b — B3aumno nepnenmukynsapusle exuauuHbIe BekTopsl. Torma

(é - 5)2 paBHoO ...

Bnummre npaBUIbLHBINA OTBET:

Bomnpoc 5. /laubl BEKTOPEI @ = (4, -3 10) ub= (2,1, 4) , TOTJIa ©X BEKTOPHOE MPOMU3BE/Ie-

nue axb pasno ....

Bnummre npaBUIbLHBINA OTBET:

o X=X - Z—Z
Bonpoc 6. Ypastenne npsmoi suta — 0¥V _ . % Ha3bIBAETCH ...

BapuaHTBI 0TBeTOB: (BbIOEpUTE OJUH NPABUIbHBIA OTBET)

1) KaHOHUYECKUM, 2) oOuum, 3) HOpMaJIbHBIM.

Bonpoc 7. YpaBHeHueM npsiMoi, NEpHEHAUKYIIPHON OpsIMO Y = 2X + 3, ABJISIETCS. . .

BapuaHTbI 0TBeTOB: (BBIOSPUTE OJIMH ITPABUJILHBIM OTBET)

1) 2x—y+1=0, 2) X+2y+4=0, 3) x+3y+12=0.

Bonpoc 8. HopmanbHblii BEKTOp MIOCKOCTH X + 2Y + Z —15 =0 umeetr KoOpAUHATHIL. . ..

Bnuimure npaBUJILHbIH OTBET:

Bomnpoc 9. /lanb! TOUKH A(O,l) " B(6, - 3) , e B - cepenuna orpeska AC . Torma Touka

C HUMECT KOOPAUHATHI .....

BapuaHTBI 0TBeTOB: (BbIOEpUTE OJUH MPABUILHBIA OTBET)

1) (3,-1), 2) (12,-7), 3) (12,-6), 4 (12,7).

11



Bomnpoc 10. Paccrosiuue oT Touku A(l, 4,— 3) 10 TockocTd 4X + 3y —127 +455 =0 pas-

HO .....

Bnummre npaBUJILHBINA OTBET:

No gk

10.

11.
12.

13.

3agaHus 17151 MPOMEKYTOYHOM aTTeCTAllun

Teopernueckne BONPOCHI IK3aMeHA
[lepectanoBku. Teopema 0 yucie MEPecCTaHOBOK M3 N 3JIEMEHTOB (C 0Ka3aTelbcTBOM). M H-
BepcuU. YeTHbIE U HEUETHBIE IEPECTAHOBKHU.
Omnpenenurenu nopsiaka n. opmysnbl A1 BBIUKMCIEHUS onpeaenurTeneit 2-ro u 3-ro nopsa-
KOB.
MuHopbl U anreOpanueckue JONOJHEHUS 3J€MEHTa MaTpullbl. Teopema o pas3iokeHUU
OTIpeNIeIUTEINS MO CTPOKE UITH cToNO1Y ((hOpMYITHPOBKA).
CBoiicTBa OnpeaennTeNeH.
JericTBusa Hax MaTpULAMH.
Omnpenenenne oOpaTHON MaTpullbl. BeiBoa opMysisl A1t BBIUMCIEHUS] 0OpaTHOW MaTpPUIIbI.
[Tonydyenne oOpaTHOM MaTpHIlBl C MOMOIIBIO 3JIEMEHTApHBIX NpeodpazoBaHuil. CBolcTBa
00paTHON MaTpHUIIBI.
[TonsATHs paHra MaTpuibl U 0a3sUCHOro MHMHOpA. MeToJbl HaXOXKJICHHS M CBOMCTBA paHra
MaTpHULIBIL.
CucreMbl IMHEHHBIX ypaBHEHMH, ocHOBHbIE MOHATHA. Teopema Kponekepa-Kanemmu (dop-
MyJIupoBKa). Cxema ucciieJoBaHusl HEOHOPOIHBIX CUCTEM.
Teopema Kpamepa (¢ gokaszarenbcTBOM). MaTpUYHBIM METOJ| pEeIIEHUs] CUCTEM JIMHEHHBIX
YpaBHEHUM.
Meron I'aycca.
CucreMbl OJTHOPOAHBIX JIMHEHHBIX YPaBHEHUH M cXeMa MX ucciienoBanus. OyHaameHTanb-
Hasl CUCTeMa PELIeHUH U CTPYKTypa OOIIEero penieHus.
ITonsiTne BekTOopa. JInHeliHble onepanuu Haja BekTopaMu. IIpoeknus BekTopa Ha ock. CBOM-
CTBa MIPOCKLIUM.
CkansipHOE IIPOU3BEJIEHUE BEKTOPOB, €T0 CBOMCTBA. BhIpaskeHne CKaJIIpHOTO MPOU3BENECHUS
yepe3 KOOpIUHAThI COMHOKHUTENEH. OCHOBHBIEC MPHUIIOAKEHHUS.

2. BCKTOpHOC IMPOU3BCACHUC BCKTOPOB U €TO CBOICTBA. BBIpa)KeHI/Ie BCKTOPHOTO ITPOU3BCACHUS

4yepe3 KOOPIMHATH COMHOXKHUTENEH. OCHOBHBIEC TPUIIOKEHUS.
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8.
9.

CMmelraHHOE NTPOU3BEACHUE BEKTOPOB U €r0 CBOICTBA. BrlpakeHne cMenaHHOro pousBee-
HUS 4epe3 KOOPAUHATHI COMHOKUTENEH. OCHOBHBIE PUIOKEHUS.

JInnelinbie npocrtpancTBa. IloHsTHE N-MEPHOrO €BKIMIOBA NPOCTpaHCTBA. JIMHENHBIE IIpe-
00pa3oBaHus, UX COOCTBEHHbIE YKCIIAa U COOCTBEHHBIE BEKTOPBHI.

IIpsiMass Ha IJIOCKOCTH, pa3IMYHbIE BUIBlI ypaBHEHUU. PaccTosHME OT TOYKHM A0 NPSAMOMN.
B3anmHOe pacnosokeHne nNpsiMbIX.

I110CKOCTB B IPOCTPAHCTBE, PAa3JIMYHbIE BU/bl YPABHEHUN. PacCTOsIHME OT TOYKH 10 IUIOCKO-
cTH. B3auMHOe pacnonoxeHue mIoCKoCTeN.

IIpsimasg B npoctpaHcTBe. PasinuHble BUABI ypaBHEHUH. PaccTossHME OT TOYKHM 10 MPSAMOM.
B3anmHOe pacnosnokeHne NpsiMbIX.

B3aumHoe pacnonoxeHue npsiMou U IVIOCKOCTH B IIPOCTPAHCTBE.

Onnunc. BeiBoJ kaHOHHMYECKOro ypaBHEHHs. OCHOBHBIE ()OPMYIIbI.

10. l'unep6ona. BeiBog kaHOHWYECKOTO YpaBHEHUSI. OCHOBHBIC ()OPMYIIBI.
11. ITapabosa. BeiBos kaHOHHYECKOTO ypaBHEHUsI. OCHOBHBIE (hOPMYJIBI.

Tunosrle JK3aMeHalIMOHHbIE 322N

Ha »sk3ameH BeIHOCSTCS MPAKTUYCCKUC 3alaHUsA, COOTBETCTBYIOIIHUE BCEM TCOPECTUICCKUM

BOIIPOCAM.

1. I/ICCJ'IG,I[OBaTL CUCTEMY Ha COBMCCTHOCTb U B CJIy4a€ COBMECTHOCTH PCIINTDb eé:
2X1 +3X2 + 2X3 +5X4 + 2X5 = 3,
9%y + Xy +4X3 —5X4 + X5 =1,
7X1 —2X2 + 2X3 —10X4 - X5 = —2.

2 -1 7
1 3 0
2. BBIYKMCIINTE ONPENEIUTEND:
1 -3 6 -1
3 2 0 1
3. Jlaus! BEKTOpHI d = —5m —4n, Z;=3n71+6ﬁ,me |ﬁ1|:3, |ﬁ|:5, (ﬁfﬁ):s?ﬁ

Haiitu: a) (—25+%5)(&+25); 0) npg(c7+2l;); B) COS ElA213

4. Haiitu paccrostuue ot Touku A(1,2,3) no minockoctu 3x+5y-z=7.
S, Haiitu co6cTBeHHBIE Uncaa U COOCTBEHHBIE BEKTOPBI TPE0Opa30BaHus, 3aJaHHOTO
4 1 O
B HEKOTOpOM Oasuce Marpuneii: A= | 1 4 0
-1 1 5

8 VYueOHo-MeTOaAMYecKOe ¥ HUH(OPMANMOHHOE o0ecneyeHHe JUCUHUIIMHBI
(MoayJin)
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8.1 OcHoBHast tuTEeparypa

1. bepesuna, H. A. Maremaruka [aekTpoHHBINA pecypc] : yueOHoe nmocooue / H.A. bepesu-
Ha, E.JI. Makcuna. - M.: UL| PUOP: HUIl Uudpa-M, 2013. - 175 c. // ZNANIUM.COM : snek-
TPOHHO-OMONIMOTEeYHass cucrema. — Pexum npocryma: http:// www.znanium.com/catalog.php,
OrpaHMYEHHBIN. — 3arj. ¢ FKpaHa.

2. bexnemumies, J[.B. Kypc ananmutuueckoi TeoOMeTpUH U JIMHEHHOW aireOphl : yueOHOE T10-
cobue st By30B. Pek. MO P® / JI. B. beknemumes. - 5-¢ u3z., nepepad. - M.: Hayka, 1984;
1980. - 320c.

3. bexnemues, /I.B. Kypc aHanmuTHueckoil reoMeTpUr U JIMHEHHOM anreOphl : y4eOHUK IS
By30B / JI. B. bexnemuies. - 10-e uz ., ucrp. - M.: ®usmarinur, 2004; 2003; 2002. - 304c.

8.2 /lonosiHuTE/ILHAS JIUTEPATYPA

1. Meimkuc, A.Jl. Marematuka Juis TeXHUYeCKHX By30B: Criernanbabie Kypesl / A. JI. Mprmi-

KHC. - 3-€ U3, cTep., 2-¢ u3a. - CII6.: Jlans, 2009; 2002. - 633c.

2. Byrpos, S1.C. DnemMeHTHI THHEHHON anreOphl M aHATUTHYECKOW TEeOMETPHH : YIeOHHK IS
uHXK.-TexH.crien.By30B / SI. C. byrpos, C. M. Hukonbckuii. - 2-e u3f., nepepad. u jpom. - M. :
Hayxka, 1988; 1984. - 192c.

3. Hanko, IL.E. Briciias maremMatuka B ynpaxkHeHusix u 3anadax: B 2 4. Y.1 /I1. E. Jlanko, A.
I'. [Tomnos, T. 4. KoxkxeBHUKOBA. - 5-€ U3/1., UcTp. - M.: Beicmias mkona, 1997. - 304c.

4. Knerenuk, /I.B. COopHUK 337a4y M0 aHATUTHYECKON reoMeTpuu : yueOHoe mocodue st
BTy30B / JI. B. Knerenuk; non pen. H.B.Edpumosa. - 17-¢ uzn., crep. - CII6.: [Ipodeccus, 2004. -
199c.

5. Ky3nenos, JI.LA. COopHUK 3aaHHil MO BBICIIEH MaTeMaTUKE (TUIIOBBIE pacuéThl) : y4eo-
Hoe noco6ue / JI. A. Ky3neuos. - 3-e uzn., ucmp. - CII6.: Jlans, 2005. - 240c.

8.1 Meroauyeckue ykKa3aHusi JAJsl CTYJ€HTOB MO OCBOCHHMI0 JUCHHUILUIMHBI (TIpH
HaJIM4YuN)
1. JlorunoB B.H., JIutBunnesa 3.K., lllupokosa 3.B. Anrebpa u reomerpus: y4ed.-MeTOI. IOCO-
6ue / Komcomonbck-Ha-Amype: ®I'BOY BIIO «KHAT'TY», 2006. — 69 c.
2. COOpHUK MHIMBUYaJIbHBIX 3a/laHUH 110 BBICIIEH MaTeMaTuke: Y4yeOHoe mocodue AJis By30B:
B 3-x u. / A.Il. Pabymko, B.B. bapxaros, B.B. Jlepxxasen;, U.E. FOpyTs; nox o6 pexa. A.IL. Ps-
Oymko. - Munck: Akagemudeckas kaura, 2005.

8.2 CoBpemennbie mnpodeccuoHATbHbIE 06a3bl JaHHBIX W HH(OPMAIMOHHBIE
CIPaBOYHbIE CUCTEMbI, HCIOJIb3yeMble NPH OCYILIEeCTBJICHUN 00Pa30BaTEJIbLHOIO0
npouecca no JUCHUIINHE

1 Dnexkrponno-o6ubnuoreunas cuctema ZNANIUM.COM. [lorosop EII 44 Ne 003/10 36¢
MK3 191272700076927030100100120016311000 ot 17 anpens 2019 r.

2 DnexktpoHHO-O0uOIMOoTeuHas cuctema IPRbooks. JInnensnonnsiit jorosop Ne EI144 Ne
001/9 na npenocTaBiieHre JOCTYIA K 3JIEKTPOHHO-O0nbanoreunoii cucreme IPRbooks MK3
191272700076927030100100090016311000 ot 27 mapta 2019r.

3 DnexTponHo-0ubanoTeuHas cuctema eLIBRARY.RU. lorosop Ne EIT 44 Ne 004/13 na
OKa3aHHE YCIyT IOCTYyIa K JIEeKTPOHHBIM m3ganusm K3
191272700076927030100100150016311000 ot 15 ampenst 2019 r.

8.3 Ilepeyenbp  pecypcoB HH(OPMANMOHHO-TEIEKOMMYHUKALMOHHOH CceTH
«HTEepHeT», HEOOXOAMMBIX JISI OCBOCHHUS AMCUUIJIMHBI (MOIYJIs1)

1. Mathcad Application Server (MAS): On-naiin pacuetsl B Mathcad // http://mas.exponenta.ru
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8.4 JluueH3MOHHOE M CBOOOJIHO PACHPOCTPaHsieMOe NMPOrpaMMHOe oOecreveHmue,
HCNOJb3yeMoe MpPH  OCYHIeCTBJIEHHH 00pa30BaTeJIbHOIO0 Mpolecca Mo
AUCHHILTAHE

Tabnuna 7 — [lepeuenpb UCHOIB3yeMOr0 MIPOrPaMMHOT0 O0ecieueHus

Hanmenosanwne I10 PexBU3UTHI / YCIIOBHS MCIIOJIb30BAHUS
Microsoft Imagine Premium Jluuensnonsslit jorosop A2223 Ne008/65 ot 11.01.2019
OpenOffice CBoOOHAS TUIICH3US, YCIOBHS UCTIOJIb30BaHUS 110 CCHUIKE:

https://www.openoffice.org/license.html

9 OpraHn3aun0HHO-ne):[ar0ruqeclme yciaoBus

Opranuzanus 00pa3oBaTeIbHOTO MPOIECCa PEriJaMeHTUPyeTCss Y4eOHbIM TJIAHOM M pac-
nucaHueM ydeOHBIX 3aHATHH. SI3bIK 00ydeHus (mpernoaaBaHus) — pyccKui. [[is Bcex BUAOB
ayJIUTOPHBIX 3aHATUHN aKaJeMUUYECKUN Yac yCTaHABIMBAETCS IPOAOIKUTEIBHOCTHIO 45 MUHYT.

[Ipu dbopmupoBanuu cBOEW MHAMBHIYaIbHOM 00pa3oBaTEeNbHON TpaeKTOpUHM O0yyaro-
HIMICSI UMEET MPaBO Ha Mepe3ayeT COOTBETCTBYIOIIUX AUCLUUILINH U MPO(ECCHOHATIBHBIX MOAY-
Jieil, OCBOEHHBIX B MpoIlecce MPEAIECTBYIOMEro o0yueHus, KOTOPbIi 0CBOOOXKAaeT 00yyarole-
rocsi OT HEOOXOMMOCTH UX MMOBTOPHOTO OCBOCHHUS.

9.1 O6pa3oBaTte/ibHbIE TEXHOJIOTHHU

VY4eOHblii MpoIecC MpH MPEnoJaBaHuUd Kypca OCHOBBIBACTCS HA MCIIOJIB30BAHUU TPAIdU-
IIUOHHBIX, THHOBAIIMOHHBIX M MH(POPMALMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTUH. TpaauiuoH-
HbIe 00pa3oBaTeIbHbIE TEXHOJIOTUU TPEACTABICHBI JEKIMSIMA U CEMUHAPCKUMU (ITPAKTHYECKHU-
MH) 3aHATHAMU. VIHHOBallMOHHbBIE 00pa30BaTe/IbHbIE TEXHOJIOIMH UCIIONIB3YIOTCS B BUJE HMIUPO-
KOTO TIPUMEHEHUS! aKTUBHBIX M MHTEPAKTUBHBIX (POpM NpoBereHus 3anatuii. Madopmanmonase
o0pa3oBaTe/bHbIE TEXHOJIOIMH PEATM3YIOTCS IyTeM aKTUBU3ALUU CaMOCTOSTEIbHON paboThl
CTYZICHTOB B MH(OPMAIIMOHHOH 00pa30BaTeNbHOI cpefe.

9.2 3aHATUA JEeKIUOHHOI0 THIIA

JIeKMOHHBIN Kypc IpeJIoyiaraeT CUCTEMaTU3MPOBAHHOE U3JI0KEHHE OCHOBHBIX BOIPO-
COB Y4eOHOTO IJIaHa.

Ha niepBoii iekumu J1IekTop 00s513aH NpeAyNpeuTh CTYAEHTOB, IPUMEHUTENBHO K KAaKOMY
0a3oBoMy y4eOHUKY (ydeOHUKaM, yUeOHBIM TOCOOHSIM) OyIeT MPOUUTaH KypC.

JIeKMOHHBIN Kypc JOJDKEH JaBaTh HauOoJbIIMKA 00beM MH(pOpMaluu U 0OecreynuBaTh
6osee rirybokoe MOHMMaHKME Y4eOHBIX BONPOCOB MPHU 3HAYMTEIBHO MEHBILEH 3aTpaTe BpeMEHH,
YyeM 3T0 TpedyeTcsi OOJIBIIMHCTBY CTY/IEHTOB Ha CAMOCTOSITENIbHOE U3yUeHUE MaTepraa.

9.3 3aHsATHS CEMHMHAPCKOIO THIIA

CeMMHaApCKUE 3aHATHS NIPEICTABIISIOT COO0H ETAMU3AIUIO JIEKIMOHHOTO TEOPETHYECKO-
ro MaTepuasa, IpoBOJAATCS B LEJAX 3aKPEJICHNs] Kypca U OXBaTBIBAIOT BCE OCHOBHBIE pa3/Iebl.

OcHoBHOH (OpMOI1 NPOBENIEHUSI CEMUHAPOB SIBJISIETCS. 00CyXIeHue Hanbosee mpodiiem-
HBIX U CIIO)KHBIX BOIPOCOB IO OTAEIBHBIM Te€MaM, a TakXke pa300op MpUMEpOB M CUTyallUd B
ayIUTOPHBIX YCIOBUSAX. B 00s3aHHOCTH TpemnojaBaressi BXOMT: OKa3aHWE METOJIUYECKON TO-
MOIIHM ¥ KOHCYJIbTUPOBaHHE CTY/IEHTOB [0 COOTBETCTBYIOIIMM TeMaM Kypca.

AKTHUBHOCTH Ha CEMHUHAPCKUX 3aHATUAX OUCHHUBACTCA IO CIACAYIOIIUM KPUTCPUSAM!

* OTBETHI Ha BOIPOCHI, MTpeJIaraeMble MperoiaBaTenem;

* y4acTHe B JUCKYCCHAIX;

* BBITTOJIHEHHUE MTPOEKTHBIX U MHBIX 33aJJaHUI;

* ACCHCTHPOBAHHE TPENOIABATEIIO B IPOBEICHUN 3aHATHIA.

OTBet f0JKeH ObITh apryMEHTHPOBAHHBIM, Pa3BEPHYTHIM, HE OJTHOCTIOKHBIM, COJIEPKATh
CCBIJIKHM Ha UICTOYHHKU.
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I[OK.HaI[BI " ONIIOHHUPOBAHUC NOKJIAAOB MPOBEPAIOT CTCIICHL BJIAJICHUA TCOPCTUUCCKHUM
MaTepHaoM, a TaKXKe KOPPEKTHOCTh U CTPOTOCTh PACCYKICHHH.
OHCHI/IBaHI/Ie SaﬂaHI/If/’I, BBITIOJIHCHHBIX Ha CCMHUHAPCKOM 3daHATHUH, BXOAUT B HAKOIIJICH-

HYIO OIICHKY.
9.4 CamocTosiTe/ibHAsA padoTa 00yYalOUIUXCH M0 JUCHUIINHE (MOAYJII0)

CamocrosTenbHas paboTa CTyIEHTOB — 3TO MPOLIECC aKTUBHOIO, LEJIEHANPABICHHOIO
nproOpeTeHNs CTyIEHTOM HOBBIX 3HaHHUH, YMEHUI 0€3 HEeMOCPEICTBEHHOTO Y4acTHs Mpernoa-
BaTels, XapaKTEPU3YIOIUICS MpPeAMETHOW HaNpaBIEHHOCTbIO, 3(()EKTUBHBIM KOHTpPOJIEM U
OLIEHKOM pe3ysIbTaTOB AESATEILHOCTH 00yUYaromerocs.

Ilenu camocTosATeTbHON PaOOTHI:

* CUCTEMAaTH3alis U 3aKPEIICHUE MTOJIyYEHHBIX TEOPETUYECKUX 3HAHUN U MPAKTUYECKUX
YMEHHH CTYJACHTOB;

- yriryOJeHne U pacliupeHne TEOPETUYECKUX 3HAaHUH;

- (hOpMUpPOBaHME YMEHUH HUCIIOJIb30BaTh HOPMATUBHYIO U CHPABOYHYIO JIOKYMEHTAIHIO,
CHELHUAJIbHYIO JINTEPATYPY;

* Pa3BUTHE MTO3HABATENIBHBIX CIIOCOOHOCTEN, aKTUBHOCTH CTYIEHTOB, OTBETCTBEHHOCTH U
OpraHU30BaHHOCTH;

- (hOpMHUPOBAHHUE CAMOCTOSTEILHOCTH MBILIUIEHUS, TBOPUECKOM MHUIIMATHBBI, CIOCOOHO-
CTEH K CaMOpPa3BUTHUIO, CAMOCOBEPILIEHCTBOBAHUIO U CaMOpeaIn3aliy;

* pa3BUTHUE UCCIEAO0BATEIbCKUX YMEHUI U aKaIEMUYECKUX HABBIKOB.

CamocTosTenbHas paboTa MOXKET OCYLIECTBIISTHCS UHAUBUYaIbHO WM IPyHIaMH CTY-
JICHTOB B 3aBUCHUMOCTH OT LI€JIM, 00BbeMa, YPOBHS CIIOKHOCTH, KOHKPETHONW TEMAaTHKU.

TexHonorust oprauu3ali cCaMOCTOSTENIbHON paboThl CTYAEHTOB BKJIIOYAET MCIOIb30Ba-
HUe HH(POPMALIMOHHBIX U MaTEePUATbHO-TEXHUYECKHX PECYPCOB YHUBEPCUTETA.

[lepen BbIIIOJIHEHHMEM OOYYAIOIIMMUCSA BHEAYJUTOPHOM CaMOCTOSITENILHOM paldoThI mpe-
[I0/1aBaTelb MOXET IPOBOAUTh MHCTPYKT@X IO BBIIOJHEHWIO 3alaHus. B  HMHCTpyKTax
BKJIIOYAETCSI:

* LIeNb U COZIEP KaHNE 3aJaHus;

* CPOKHM BBIIIOJIHEHMUS;

* OPUEHTHPOBOUYHBIN 00bEM pabOThI;

- OCHOBHbIE TpeOOBaHUs K pe3yJbTaTaM paboThl U KPUTEPUH OLIEHKH;

* BO3MOYKHbBIE TUITUYHBIE OITMOKH MIPU BITOJIHEHHH.

WHCcTpyKTaX MPOBOAMUTCS MpenojaBaTesieM 3a cUeT 00beMa BPEMEHHU, OTBEIACHHOIO Ha
W3Y4YEHUE AUCLUILINHBI.

KoHTponb pe3ynpTaToB BHEAyIUTOPHON CAMOCTOATEIbHOW PAOOTHI CTYAEHTOB MOXKET
IPOXO/UTh B MHCbMEHHOM, YCTHON WIIM CMELIaHHOM (opme.

CTyneHThl JOJKHBI MOAXOIUTh K CaMOCTOSITENIbHOM padoTe Kak K HauBaKHEUIIEMY
CPEACTBY 3aKpeIJIeHUs U Pa3BUTUS TEOPETUUYECKUX 3HAHMM, BHIpAOOTKE €AMHCTBA B3IVIAZ0B Ha
OTJIeIbHBIE BOIIPOCHI Kypca, IPUOOPETEHUs ONPEAEICHHBIX HABBIKOB M MCIOIb30BaHUS Mpodec-
CHOHAJILHOW JIMTEPATYPBHI.

[TomemeHust A caMOCTOSITENILHOM pabOThl 0OY4YarOIIMXCSl OCHAIIEHBI KOMITbIOTEPHOM
TEXHUKOM C BO3MOXKHOCTBIO MOAKIIOUEHHS K ceTH «MHTepHeT» M obecredeHueMm A0CTyna B
AIIEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTENbHYIO CPEAY OpraHU3aI|H.

9.5 MeToanueckne yKa3aHus I 00y4AOMIMXCS 110 OCBOCHHMIO U CHMIIIMHBI

[Tpy M3y4yeHHM IUCHUIUIMHBI O0yYaromMMcs 1eJecoo0pa3HO BBIMNOJIHATH ClENyIOIINe
PEKOMEHJAlUN:

1. U3ydyeHue yueOHON JUCIMILTUHBI JOJKHO BECTUCh CUCTEMaTHYECKH.

2. Ilocne u3y4yeHus Kakoro-aubo paszzaerna mo y4yeOHUKY WIM KOHCIIEKTHBIM MaTepuanaM
PEKOMEHIyeTCs 110 MaMsATH BOCIPOU3BECTH OCHOBHBIE TEPMUHBI, ONIPEACIICHUS, TOHATHUS pa3ze-
na.
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3. Ocoboe BHMMAaHHE CJICAYCT YACIUTDH BBIIIOJIHCHUIO OTYCTOB IO MPAKTUYCCKUM 3aHATH-
SM ¥ MHJMBH1yaJIbHBIM KOMIUIEKCHBIM 33JJaHUSM Ha CAMOCTOATENbHYIO paboTy.

4. Bcs TemaTuKa BOIIPOCOB, U3yYaeMBIX CaMOCTOSITENIBHO, 3a/1a€TCSl Ha JIEKLIMSIX IIPEIo-
naBaresneM. VM ke 1aroTcs HCTOYHMKH (B MEPBYIO O4epe/lb BHOBb M3AaHHBIE B IEPUOANYECKON
HAYYHOM JuTeparype) Ui 6ojee AeTalbHOTO IIOHUMAaHUS BOIIPOCOB, O3BYYEHHBIX Ha JIEKIIHH.

[Tpu camocTosTenbHON popaboTKe Kypca 00y4yarouecs 10JKHbI:

* IPOCMATPHUBATH OCHOBHBIE OTIPE/IEICHUS U (PAKTHI;

* IOBTOPUTh 3aKOHCIICKTUPOBAHHBIM HA JICKIMOHHOM 3aHATHU MaTEpHal U IOIOJIHUTH
€ro ¢ y4eTOM PEKOMEHJOBAaHHOM 110 JaHHOM TEME JINTEpaTyphl;

* U3YYHUTH PEKOMEHIOBAHHYIO JINTEPATYPY, COCTABIATh TE3UCHI, aHHOTALIUN U KOHCIIEKTBI
Han0oJice BAXKHEIX MOMCHTOB;

* CAMOCTOSITEJIBHO BBINIOJIHATD 3a/1aHUs, aHAJIOTUYHBIE NIPEJIaracMbIM Ha 3aHATHUSAX;

* UCTIOJIB30BAaTh JIJIsl CAMOIIPOBEPKH MaTepualibl (POH/IA OLIEHOYHBIX CPEJICTB.

10 Onucanue MaTepUAIBLHO-TEXHHYECKOT0 00ecneyeHusl, He00X0IMMOro J1JIsi
OCYILIeCTBJIEHUSI 00Pa30BaTEJIbHOI0 NMPOoLEcca MO JUCHUILUIHHE (MOXYJII0)

10.1 YuebGHo-1200paTopHOe 000py/0BaHHE
OtcyrcTBYyeT

11 Uuble cBeneHus

MeToauueckne PEKOMEHIAIINH 110 oﬁyqenmo JMI ¢ OrpaHUIYCHHBIMHA BO3MOYKHO-
CTSAMHU 310POBbA U HHBAJIMAOB

OcBoeHMe NUCHUIUIMHBI O0YYaIOLUMUCS C OTPAaHUUYEHHBIMU BO3MOYKHOCTSMHU 3/10POBbSI
MOYET OBITh OPraHU30BaHO KAK COBMECTHO C JAPYIMMHU OOYyYaroIIMMUCS, TaK U B OTJEJIbHBIX
rpymmnax. [IpenmonaratoTcs cienuaibHble YCIOBHS TSI TTOTy4eHus: 00pa3oBaHusi 00y4YaromuMu-
Csl C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBbSL.

[Tpodeccopcko-Tienarorn4eckiii COCTaB 3HAKOMHUTCS C IICUXOJIOT0-(PU3UOIOTHICCKUMU
0COOEHHOCTSAMHM O0YYaroIIMXCsl UHBAIUIOB M JIML[ C OIPAaHUYEHHBIMH BO3MOKHOCTSIMHU 3]10pO-
Bbsl, UHJIMBUyaJbHBIMU NPOTpaMMaMM peadMINTalli WHBAIUAOB (Ipu Hannuuu). [Ipu HeoO-
XOJIMMOCTH OCYILECTBIISETCS JOTOJHUTEIbHAS MOAJEPIKKA IIPENOAABAHNS ThIOTOPAMH, IICHXO-
JIoTaMH, COIIMAJIbHBIMU paOOTHUKAMU, POIIEIIIMMHU [TOATOTOBKY aCCUCTEHTaMHU.

B cooTBeTcTBHM ¢ MeTOAMYECKUMHU pekoMeHAanussmMu MunoopHayku PO (yTB. 8 anpens
2014 r. N AK-44/05BH) B Kypce mpearnojaraercsi UCHOJIb30BaTh COLMAIbHO-AKTUBHBIE U pe-
(iiekcuBHBIE METOIbI 00YUEHUS, TEXHOJIOTMH COLIMOKYIBTYPHOIN peaOUINTALMK C LENbI0 OKa3a-
HUS TIOMOILM B YCTAaHOBJIEHUH IOJIHOLICHHBIX MEXJIMYHOCTHBIX OTHOLLIEHUH C APYTUMU CTY/IEH-
TaMH, CO3JJaHUH KOM(pOPTHOTO MCUXOJIOTHYECKOTO KIMMarta B cTy/ieHueckoil rpymnne. [Togbop u
pa3paboTka yueOHBIX MaTepuaioB MPOU3BOAATCA C YUE€TOM MPEAOCTaBICHUS MaTepuana B pas-
JUYHBIX (hopMax: ayauadbHOW, BHU3YaJIbHOW, C HCIOJIB30BAaHUEM CHELMATbHBIX TEXHMUYECKUX
CPEICTB U MHPOPMAIIMOHHBIX CUCTEM.

OcBoenne nucuuiumebl unamMu ¢ OB3 ocymiecTBisieTcss ¢ HCIOJIB30BAHUEM CPENICTB
o0ydeHHus: 00ILEero M crenruaibHOro Ha3HaueHus (IepCOHATBHOTO U KOJUIEKTUBHOIO HCIOJIB30-
BaHMs). MarepuaabHO-TEXHHUYECKOE OOecreueHre MpelyCMaTpUBaeT MPUCIIOCOOICHHE ayIuTO-
puii kK Hy>)kaam jimi ¢ OB3.

@®opma NpoBEACHUS ATTECTALMK ISl CTYACHTOB-MHBAINI0B YCTAaHABIMBAETCS C YUETOM
WHIUBUIYAIbHBIX TMICHX0(pU3NIecKux ocoberHocter. s ctynentoB ¢ OB3 mpenycmaTpuBaet-
cs1 TocTymHas popma MpeIoCTaBICHUs 331aHUH OLIEHOYHBIX CPE/ICTB, @ UMEHHO:

- B TIEYaTHOW WM DJIEKTPOHHOM (opme (Isl JUL € HapyUIEHUSIMH OIOPHO-
JIBUTATENILHOTO amrapara);

* B IMe4aTHOM (hopMe WIIH SIEKTPOHHOM (popMe C YBETUUEHHBIM HIPUPTOM U KOHTPACTHO-
CTBIO (U151 JIUI] C HAPYILIEHUSIMH CIIyXa, peuu, 3peHus);
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- METOJIOM YTEHUS aCCUCTEHTOM 3a/IaHus BCIAYX (IUIsI TUI] C HAPYIICHUSIMU 3PCHHS).

CryneHTaM ¢ MHBAJIUIHOCTBIO YBEIMUYUBACTCS BPEMsl Ha MOATOTOBKY OTBETOB Ha KOH-
TPOJBHBIC BOMPOCHL. JIJisT TaKMX CTYICHTOB IMPEIyCMaTpPUBAETCS AOCTYMHAs Gopma mpeaocTaB-
JICHUsI OTBETOB HA 3a/IaHUSs, & UMEHHO:

- MIMCBMEHHO Ha OyMare Wiu HaOOpOM OTBETOB HAa KOMIIbIOTEpE (JJIsl JTUI[ C HAPYIICHUSI-
MU ClIyXa, peun);

- BEIOOPOM OTBETa U3 BO3MOXKHBIX BAPUAHTOB C UCIOIB30BAHUEM YCIYT aCCUCTEHTA (ISt
JIMII ¢ HAPYIICHUSIMU OMTOPHO-IBUTATEIHLHOTO aIapara);

* YCTHO (TSI JTUI] C HAPYIICHUSIMU 3PCHHSI, OTIOPHO-JIBUTATEIHLHOTO aIlapara).

[Tpu HEOOXOAMMOCTH JIJIsl 00YYAFOIIUXCS C HHBAJMIHOCTHIO MPOLIEAYpa OIICHUBAHUS pe-
3y/IbTaTOB OOYYEHHUS MOKET IPOBOJAUTHCS B HECKOJIBKO ITAIOB.
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