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AHHOTaUs

JucrunnuHa «MaTtemaTuka. AHaIUTHYECKas: TEOMETPUS U JIMHEHHas anreOpa» BXOIUT B
o0pa3oBaTeNbHYI0 NpOrpaMMy BbICIIETO 0Opa3oBaHUsi — TMporpammy OakajaBpuaTa IO
HampaBjeHuto noarotoBku/ crneruanbHocTH 09.03.01 «MHpOpMaTUKAa W BBIYUCIUTEIbHAS
TEXHUKa» HamnpaBlIeHHOCTU «KOMMbIOTEpHBIE TEXHOJIOTMH, CHUCTEMbl U ceTh». JucuuminHa
peanuzyetcst kadeapoit «Nel».

JlucuurmivuHa HaleeHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIEIYIOIIUX KOMITETCHIIUNA:

VYK-2 «CrnocobOeH ompenensatb Kpyr 3a7ad B paMKaxX IMOCTaBJICHHOHW 1M W BBIOMpaTh
ONTUMAJIFHBIC CIIOCOOBI MX PEIICHUS, UCXOJs U3 NEHCTBYIOIIMX MPABOBBIX HOPM, UMEIOIIMXCS
pECYpPCOB 1 OTpaHUYECHUIN»

OIIK-1 «CnocobGeH NpUMEHATh €CTECTBEHHOHAy4YHbIE M OOIIEMH)KEHEPHBIE 3HAHU,
METO/Ibl MATEMATHYECKOT0 aHAJIN3a U MOJIEIMPOBAHUS, TEOPETUUECKOTO U IKCIIEPUMEHTAIILHOTO
UCCJICIOBAHMSI B MPO(PECCUOHATBHOMN IEATEIHHOCTIY

ConepxaHne NUCHMILUIMHBI OXBATBIBAET KPYI BOIPOCOB, CBSI3aHHBIX C AHAIIUTUYECKHM
OTHCAaHUEM TE€OMETPUUYECKUX O0BEKTOB; H3YUYCHHEM CBOWCTB JIMHEWHBIX MTPOCTPAHCTB.

[IpenogaBanue AMCUUILIMHBI IpEeAycMaTpuBaeT cienyromue ¢GopMbl OpraHU3alHU
y4eOHOTO Tpolecca: JeKyuu, NpaKmuyeckue 3auAmus, CaMOCMOsAmenvHas paboma
obyuarowe2ocs.

[IporpamMmmoil AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIOIINE BHUIBI KOHTPOJS: TEKYIIUI
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAs! aTTecTanus B GopMe 3K3aMeHa.

OOmiasi TpyA0EMKOCTh OCBOEHUS JUCHIUILIMHBI COCTaBIseT 5 3aueTHBIX enuHuil, 180
YacoB.

SI3bIK 00yUYeHUs IO TUCIUIUTNHE KPYCCKHMA »



1. TlepedeHb MIAHUPYEMBIX PE3YIHTATOB O0yUEHUS MO JUCIHILTAHE

1.1. Tlenu npenomaBaHus TUCITUTITUHBI

JuctumumHa «MaTeMaTuka. AHAIMTHYECKasi TeOMETPHUS U JIMHEWHas anredpay sBiseTcs
BOKHOM COCTaBHOM 4YacCThlO Kypca BBICIIEH MaTeMaTHUKH, KOTOPBIM JIEKUT B OCHOBE BCEM
CUCTEMBI BBICIIETO OOpa30BaHUs COBPEMEHHOTO CHEIUAINCTAa M U3YyYaeT MPOCTPAHCTBEHHBIC
(GbOpMBI U KOJTMYECTBEHHBIE COOTHOILLIEHUS OKPY>KAIOILIEr0 HAC IeHCTBUTEIHHOIO MUPA.

N3yuenue naHHON AMCIUIUIMHBI MO3BOJIET PA3BUTh MPOCTPAHCTBEHHOE MPEACTABICHUE
CTYJEHTa; CTUMYJIUPYET €ro BOOOpa)K€HHE; pa3BUBAET €ro CUETHbIE CIIOCOOHOCTH; MO3BOJISET
JEMOHCTPHUPOBATh IEJEYCTPEMIIEHHOCTh, OPTaHM30BAHHOCTh TMPU TPOBEACHUU OOJBIIETO
00beMa BBIYUCIICHUH; 00beIUHSAET OOJIBIIMHCTBO PAaHHEE N3YYCHHBIX TTOHSITHH.

BaxxHOCTh yKa3aHHBIX TOJIOKEHUH OOYCIIOBICHA TEM, YTO MaTeMaTHKa SIBISICTCS HE
TOJIbKO MOIIIHBIM CPEACTBOM PEIlIeHUs MPUKJIAJHbIX 3a/1a4 U YHUBEPCAIbHBIM S3bIKOM HayKH, HO
TaK)Ke ¥ 3JIEMEHTOM OOIIEeH KYIbTYPHI.

Matematuueckue METOJbl HCCIIEAOBAHUS, MOJEIMPOBAHUS, MPOECKTUPOBAHMUS,
OMMPAIONIYIOCS Ha JIAHHYIO TUCIUILUIMHY, UTPAIOT BCE OOJNBIITYIO POJIh B COBPEMEHHOU HayKe
U TeXHUKE. B 3HaUNTENbHOM CTENeHN 3TO BHI3BAHO BCE YOBICTPSAIOMIMMCS Pa3BUTHEM HAyKH U
TEXHUKH, TJIABHBIM 0O0pa30M BBIYHCIUTEILHON TEXHUKH W HH(POPMAIIMOHHBIX CHCTEM, a
TaKKe KOMIBIOTEpU3AIMEH TPAKTUYECKH BCeX 00yiacTel 3HaHWN. BO3MOKHOCTH yCIEeIHOTO
WCIIOIb30BAaHUSI MAaTEMAaTUKU JIJISl PEIICHUS] KOHKPETHBIX 3a/1ay CYIECTBEHHO PACIIUPSIIOTCS,
4TO, B CBOIO O4Yepeab, MPUBOAUT K HOBBIM TpeOOBaHUSAM, NPEIbIBISIEMBIM K
MaTeMaTHYeCKOMY 00pa30BaHUIO COBPEMEHHBIX CIEIMATHCTOB B OOJIACTH MaTEeMaTHYEeCKHX
METO/IOB.

B o0Omacti BocnuTaHWsS JIMYHOCTU LEJIbIO TMOATOTOBKH TO JAHHOW IUCIUTUIMHE
aBigercs (HopMHpOBaHHE CIIOCOOHOCTH JIOTUYECKHM BEPHO, ApryMEHTUPOBAHHO U SICHO
CTPOUTDH YCTHYIO U MUCbMEHHYIO PEUb.

1.2. JlucumnianHa BXOIUT B COCTaB 00s3aTeNIbHON YyacT 00pa30oBaTeIbHOI MPOTrpaMMBI
BhICIIeTO oOpasoBanus (nanee — OIT BO).

1.3. TlepeuyeHb IUTAHUPYEMBIX PE3YJIBTATOB OOYUEHUS MO JAUCIUILINHE, COOTHECEHHBIX C
MJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus OI1 BO.

B pesynbrare m3yueHus AWCHMILTUHBI OOydYaromuics AOHKEH 00JaJaTh CIETYIOIIUMHU
KOMIETSHIMSIMH WM WX YacTsMHU. KoMIeTeHIMy U MHIMKATOPhI UX JTIOCTHXKEHUS MPUBEICHBI B
tabnwurie 1.

Tabmmma 1 — [lepedeHs KOMITETEHIIMI ¥ UHIUKATOPOB UX JTOCTHIKCHUS

Kareropus (rpynma) Kon u HaumeHoBanue Kon v HanMeHoBaHME HHIUKATOPA
KOMIIETEHIINH KOMIIETEHIINH JOCTHKEHUS] KOMIETEHLIUU

YK-2.3.1 3HaTh BUJIBI PECYPCOB U
OTpaHUYEHUS JJIS PELIeHUs TOCTAaBICHHBIX
3ama4y
VK-2.V.1 yMeTb NpOBOAUTH aHAIN3
MOCTaBIICHHOM 1IeH U (POPMYIUPOBATH
3aJja4i, KOTOpble HEOOXOIUMO PEIIUTD IS
€€ JIOCTHUKEHUS
ONTUMAJILHBIC
YHuBepcanbHbIe VK-2.Y.3 yMeTh BbIABUTATH
CIocoObI UX . .
KOMIIETCHIINH aTbTepHATUBHBIC BAPUAHTHI ICHCTBUM C
pENICHHUS, UCXOIS U3
1IEJIbI0 BBIOOPA ONTUMAJIFHBIX CITOCOO0B

VK-2 Cnocoben
ONPENIENATh KPyT
3a/1a4 B paMKax
IIOCTaBIICHHOH LIEJIN
Y BBEIOMPATH

ﬁ;ﬁ;ﬁiﬁiﬁﬁgm pelieHus 3a1a4, B TOM YUCIIE C TOMOIIbIO
—— U (ppOBBIX CPEACTB
PECYPCOB 1 YK-2.B.2 BnaneTs HaBbIKaMU BBIOOpa

N ONTUMAIFHOTO CTI0C00a pelIeHus 3a/1a4 C
OTpaHUYCHUH

Y4E€TOM HMEIOIIUXCS YCIOBUH, PECYPCOB U
OrpaHUYECHUN




OIIK-1 Cnocoben

MPUMCHSITh

ecrectBeHHOHay4yHble | OIIK-1.3.1 3HaTh OCHOBBI MATEMATUKHU,

U OOIIeUH)KEHEPHBIE | (DU3HWKU, BBIYUCIUTEIHHON TEXHUKH U

3HaHUS, METObI IPOrPaMMHUPOBAHHUS

MaTeMaTU4YECKOro OIIK-1.VY.1 ymerp pemiath CTaHAapTHBIE
O6menpodeccrnoHanbHbIE

aHayM3a u npodeccuoHanbHbIE 3a/1a4H C
KOMIIETCHIINH

MOJICTTPOBAHUS, MPUMEHEHHEM €CTECTBCHHOHAYUYHBIX U

TEOPETUYECKOI0 U oO11e-UHKEHEPHBIX 3HAHUN, METOJIOB

AKCIIEPUMEHTAIBHOTO | MATEMAaTUYECKOTO aHAN3a U

UCCJIEJIOBAHMUSI B MOJIETTUPOBAHUS

npodecCuoHATBLHOM

JESITEIIbBHOCTH

2. Mecro nucuumumHbl B cTpykType Ol
JucuurunHa He Oa3upyercss Ha 3HAHUAX, paHee MPUOOPETEHHBIX CTYAEHTaMH IpPU
U3y4EHHH B By3€ KaKUX JIMOO AUCLUIUINH.
3HaHUsl, MOITYYEHHbBIE IPU M3YUYEHUU MaTepuaia JaHHOW TUCLUIUIMHBI, UMEIOT Kak
CaMOCTOSITEJIBHOE 3HAYECHUE, TAK U HCIIONB3YIOTCS IIPU U3YYEHUU APYTUX JUCLUILINH:
- Marematuka. Teopust BEpOATHOCTEN U MaTEMAaTUYECKAst CTATUCTUKA

3. O0BeM U TPYAOEMKOCTh JUCITUTLTHHBI
JlanHupie 00 o0meM o0beMe AMCHUIUIMHBI, TPYIOEMKOCTH OTACIbHBIX BHJIOB y4eOHOU
paboTHI IO AUCHMILUIMHE (M pacIpee]IeHne 3TOH TPYAOEeMKOCTH 10 CEMECTpaM) MPECTAaBICHBI B
Tabnure 2.

Ta6mmia 2 — O0beM U TPYJ0EMKOCTh JUCITUTITUHBI

TpynoeMkocTs 110

Bun yuebHoit paboTbl Bcero ceMecTpam
No2
1 2 3

Oowan mpyooemKkocma oucCyunIuUHbL, 5/ 180 5/ 180
3E/ (uac)
U3 Hux wacoe npaxmuyueckoil n0020moeKu
AyoumopHnuie 3anamus, BCero vac. 51 51
B TOM YHCIIE:

nexiuu (JI), (dac) 34 34

1('IpaK)TI/I‘IeCKI/Ie/CeMI/IHapCKI/Ie sanstus  (I13), 17 17

qac

nabopaTtopHubie padoTs (JIP), (uac)

KypcoBoii nmpoekt (pabota) (KII, KP), (4ac)

9K3aMeH, (Jac) 36 36
CamocmosamenvHnas paboma, Bcero (dac) 93 93
Buo npomesxcymounoii ammecmayuu. 3ayer,
mudd. 3auger, sx3amed (3auer, Judd. 3auq, OK3. OK3.
DK3.*%*)

** o
HpI/IMe'{aHI/Ie . KaHJIUJAaTCKUHU 3K3aMCH

[Tpyooemxocms, pacnpedeneHnas Ha Yacvl NPAKMULECKOU NOO20MOBKU He OONHCHA NPESbIULAMD
00WY10 MpyooemMKoCcms no 8udy yuebHot pabomul].

4. CopepxaHue AUCIUTUTUHBI




4.1. Pacnpeznenenue TpyI10€MKOCTH TUCHUIUIMHEI MO pa3/jenaM U BUIaM 3aHITHH.
Pazgenpl, TeMBbI TUCITUTIIIUHBI K KX TPYJAOEMKOCTh ITPUBECHBI B TaOIUIIE 3.

Tabnuna 3 — Pa3ensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Pa3pgensl, TeMBI JUCLUIIAHBI Jlexmun I13 (C3) JIP KII CPC
(gac) (gac) (gac) (gac) (gac)
Cemectp 2

Pazgen 1. KoMmekcHele uncna u 6 4 12
MaTpPHIIBI
Paznen 2. CucteMbl THHEHHBIX 6 5 12
YpaBHEHUH
Pasnen 3. Jluneitnbie mpocTpaHCcTBA 5 0 12
Pasnen 4. Bekropsl 6 2 12
Paszmen 5. TIpsiMast Ha TIOCKOCTH 4 4 15
Pasznen 6. IIpsiMasi 1 MJIOCKOCTD B 4 2 15
MPOCTPAHCTBE
Paszen 7. KpuBbie BTOpOTo mopsiika 3 0 15
Hroro B cemecTpe: 34 17 93
HUroro: 34 17 0 0 93

IIpakTnueckass MOATOTOBKA 3aKJIIOYAETCS B  HEMNOCPEACTBEHHOM  BBIIIOJHEHUU
OoOy4JalolmUMHUC  ONpEAENeHHBIX  TPYIOBBIX  (PyHKUIMIA,  CBSI3aHHBIX ¢ Oynyiei
npo¢ecCHOHATBHOMN 1A TETbHOCTBIO.

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

Tabnuna 4 — ConeprkaHue pa3JesioB U TEM JEKIIMOHHOTO [TUKIIA
Howmep paznena HaszBanue u cogepkanue pas3iesioB U TEM JICKIIMOHHBIX 3aHATHI

1. [ToHsiTHE KOMIUIEKCHOTO yucha. J[elcTBUs Hal KOMIUIEKCHBIMU YHCIIAMHU B
anreOpandeckoit ¢dopme. JlelicTBusS HaJ KOMIUIEKCHBIMH YHCIaMHU B
Tpuronomerpuueckoir popme. @opmyna Myaspa. M3pneueHue KopHS H3
KOMILUIEKCHOTO Yncia. (2 gaca)
Ilonsatne marpuubl. JIMHEHHBIE oOllepaluy Hax MaTpuuaMu. JIuHelHas
3aBUCUMOCTh W HE3aBUCHMOCTh MATpUL. TpaHCIOHMPOBAHHE MATPHIL.
YMHO)eHue MaTpull. MHOrOWIEHbI OT KBaJpaTHBIX MaTpull (4 yaca)
2. Omnpenenurenu u ux cBoiictBa. OOparHast maTpuiia. Pemenue npocteimmx
MaTpU4HbIX YypaBHEHUU. MaTpuyHblii METOX pEUICHUS JIMHEHWHBIX
ypaBHeHUH. (2 yaca)
Meron Kpamepa. Metox I'aycca. (2 gaca)
CoOcTBeHHBIE YHCIa U COOCTBEHHBIE BEKTOPBI KBAJPAaTHBIX MAaTpUIL.
DYHKIIUY OT KBaJIpaTHBIX MaTpHI] (2 yaca)
3. Jluneitnsle mpocTtpaHcTBa. OmpeneneHne W npumMepsl. basuc n
koopauHathl. JluHeWHble  TpeoOpa3oBaHus. Marpuiia  JIMHEHWHOTO
npeoOpa3oBanus. (5 4acoB)
4, I'eomeTpuueckue BekTopsl. OCHOBHBIE OompeeneHus. JInHelHble onepanuu
HaJ BeKTopaMmu. JInHeitHas He3aBUCUMOCTh BeKTOpoB. basuc. KoopauHaTsl.
CucremMbl KOOPIMHAT HA TJIOCKOCTH M B IPOCTPAHCTRBE (4 Jyaca)




CkansipHOoe TIpoM3Be/IeHNE BEKTOPOB. BEeKTOpHOE MPOU3BEACHNE BEKTOPOB.
CMenianHOe TPOU3BeEICHNE BEKTOPOB. (2 yaca)

5. VYpaBHeHUs NPAMON Ha IJIOCKOCTH. 3aJjayd Ha COCTABJICHUE YpPaBHEHMI
npsiMoid. (2 Jaca)

VYron Mexay npsiMbIMU Ha TUIOCKOCTH. PaccTosiHue OT TOYKH 0 NPAMOM Ha
TIOCKOCTHU. PaccTosiHue Mex 1y napajuiebHbBIMU NPSIMBIMH. (2 yaca)

6. YpaBHEHHUsI TNIOCKOCTH. 3ajaHue IPSMOI B TpocTpaHCTBE. (2 yaca)

YTros MeXIy IMIIOCKOCTAMHU. YTOJI MEXAY IPSIMBIMU B IIPOCTPAHCTBE. YTOII
MEXIY MNpsSMOM M IUIOCKOCTBIO. PaccTosiHMe OT TOYKM OO IUIOCKOCTH.
PaccrosiHne Mexay napajiesbHBIMHU IUIOCKOCTSIMH. PaccTosiHue oT TO4Ku
710 TIPSIMOY B TIPOCTPaHCTBE. (2 yaca)

7. Onnunc. ['unepbona. [Tapabona. IlonspHoe ypaBHEHHE KPHBOW BTOPOTO
nopsiika. KaHoHnyeckne ypaBHEHUS KPUBOM BTOPOTO mopsiaka (3 Jaca)

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHATH
Tembl mpakTUUECKHUX 3aHATUN U UX TPYILOEMKOCTh NPUBEICHBI B TAOIUIE .

Tabmuna 5 — [IpakTudeckue 3aHATHS U UX TPYJTOEMKOCTb

N3 Hux Ne
DOpMBIITPAKTH o
Ne N Tpynoem- | mpakTH4eCKOH | pa3zaeina
i TeMbl NpakTUYECKUX 3aHATHI HECKHX KocTh, (4ac)| moaroToskH, | mucim-
3aHATUN
(dac) JIUHBI
Cemectp 1
1. | HeiicTBus HaJ KOMILIEKCHBIMU Pemenue
YUCJIaMH B alre0panvecKoi 3a7a4 1 1
dopme. Tpuronomerpudeckast
dhopma KOMIUIEKCHOTO YHCIIA.
2. | JlelicTBUS HaJ KOMILJIEKCHBIMH Pemenue
qyciIaMH B 3a7a4 1 1
TPUTOHOMETPHUUYECKOU (hopme
3. JIunHeiHpIe onepanuu Hax Pemrenue
MaTpHULAMHU. 3a1a4 2 1
TpaHcnoHHpOBaHWE MATPHII.
YMHOKEHUE MATPHI]
4. | BpluncieHue onpeneIuTenci. Pewmenne
O6parnas matpura. Pemenne 3a7a4 2 2
MaTpUYHBIX YPABHCHUM.
5. MarpuuHblid METOI PELICHUS Pemenue
CUCTEM JIMHENHBIX YPaBHEHHUI. 3a71a4 1 2
Meron Kpamepa
6. Merton I'aycca Pemenune 5 2
3a1a4
7. Pa3noxeHue BEKTOPOB 110 Pemenne
0a3ucy. Beruncnenue 3a7a4
KOOpJAMHAT TOUYEK B 001 1 4
JIEKapTOBOM CUCTEME
KOOpJMHAT.
8. CxansipHO€ MPOU3BEICHUE Pemenue 1 4
BEKTOPOB 3a1a4
9. BekropHoe u cmernanHoe Pemenue 2 4




MIPOU3BEICHUS BEKTOPOB 3azaqy
10. VYpaBHEeHUs IPSAMOIL Ha Pemenue 1 5
MJIOCKOCTH. 3azaqy
11. 3aza4yu Ha NpSIMYIO Ha Pewmenne 1 5
MJIOCKOCTH 3aza4y
12. [Ipsimast ¥ IIIOCKOCTH B Pemenue 2 6
MIPOCTPAHCTBE 3azaqy
Bceero: 17
4.4. JlabopaTopHbIe 3aHATHUS
TeMbl 1a00paTOPHBIX 3aHIATHI M UX TPYJOEMKOCTh IPUBECHBI B TA0IHUIIE 6.
Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb
N3 Hux Ne
Ne HaumenoBanne nabopatopHbIX padoT TpynOEMKOCTS, | MPaKTHUCCKOH | pasiena
/11 (uac) MMOJATOTOBKH, | HUCIIWI
(gac) JIUHBI

Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO

Bcero

4.5. KypcoBoe nmpoeKTUpOBaHKE/ BHITIOTHEHUE KyPCOBOU PabOTHI
VY4eOHBIM IJIAHOM HE IPEAYCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJarommuxCcs
Buapl camocTosiTenbHON paboOThI M €€ TPYIOEMKOCTh IMPUBEICHBI B Ta0IHIIE 7.

Tabnuna 7 — Bunbl caMocToATeIbHOM paboThI U €€ TPYJ0EMKOCTh

. Bceero, | Cemectp 2,
Bun camocrositensHoil paboTh
qac qac
1 2 3
N3ydeHne TeopeTHIecKoro Marepuana 30 30
nucturnHbl (TO)
Kypcosoe npoexruposanue (KII, KP)
Pacuetno-rpaduueckue 3aganus (PI'3)
Brimonaenue pedepara (P)
[ToaroroBka K TeKyIieMy KOHTPOIIO 20 20
ycneBaemoctu (TKY)
Jowmarraee 3aganue (/3) 20 20
Kontposbabie paboTsl 3a0unnkoB (KP3)
ITogroroBka k IpOMEKyTOUYHON 23 23
arrectaruu (I1A)
Bcero: 93 93

5. Tlepeuenb yueOHO-METOIUYECKOTO 0OCCTICUCHHS
JUISL CAMOCTOSITENIbHON PabOoThl 00yUaroMUXCsl 0 JTUCHUILIHHE (MOYIIIO)




Y4eOHO-MeTOINYEeCKHE MaTepuallbl ISl CaMOCTOSITENIbHOW paboThl O0yYaromuXcs yKa3zaHbl B

mar. 7-11.

6. IlepeueHb meyaTHBIX U SIEKTPOHHBIX YUEOHBIX U3TAHUN

[lepeuyeHpb neyaTHBIX U SJIEKTPOHHBIX Y4eOHBIX M3IaHUH MpHUBEICH B Tabmuie 8.
Tab6mmia 8— IlepeueHb MeYaTHBIX W AIEKTPOHHBIX YYCOHBIX U3aHUN

KommyectBo
SK3EMILISIPOB B
Ugll_ﬂigec bubnuorpadudeckas ccpuika OuOIOTEKE
(KpoMe 371EeKTPOHHBIX
IK3EMIUISIPOB)

VYK 514 BBK Bbexnemurera JI.A., [lerposuy A.1O., Uybapos 1. A. 200
22.151b42 COOpHUK 3a7a4 110 aHATUTHYECKOH TEOMETPUH U

nHEHHOH anrebpe: Yueb. nocobue / Ilog pen. 1.B.

Bexnemuriepa. — 2-e usz., nepepad. — M.: ®DUSMATIIUT,

2006. — 496 c.
VK Kazakos A.fl, Makaposa M.B. Marematuka. 50
517.521(075.8) Amnanutuueckas reomerpust: yueo. [Tocooue / CIIO.:

I'VAII 2019. - 51 c.
http://e.lanbook.co | bekmemures, J.B. Kypc aHaauTHUeCKOM T€OMETPUH K OBC Jlanb
m/book/58162 JIMHENRHON anreOpsl. [DIeKTpOHHEIH pecypc] —

OnektpoH. naH. — CII6. : Jlans, 2015. — 448 c.
http://e.lanbook.co | bekmemuriesa, JI.A. COOpHHUK 3a/1a4 [T0 aHATUTHIECKOM OBC Jlanb
m/book/72575 TEOMETPHH U JTUHEHHOM anredpe. [DIeKTpOHHBIH pecypc]

/ J1LA. Bexnemumena, JI.B. bexinemumes, A.1O.

[etposuy, U.A. UybapoB. — Dnextpon. nan. — CIIO. :

Jlanb, 2016. — 496 c.
http://e.lanbook.co | Hosukos, A. Y. Hauana nuHelinoit anreGpsl u OBC Jlanb
m/book/71997 aHAJTUTHYECKas TeOMETpHs : yuebHoe mocodue / A. 1.

Hosukos. — Mocksa : DUSMATIJINUT, 2015. — 376 c.
https://e.lanbook.c | MaTtematrka. 3aauu MOBBIIIEHHON TPYAHOCTH IS OBC Jlanb
om/book/115483 CTYIEHTOB BYy30B : yueOHoe mocobue / Y. B. MBanos, O.

K. UBanosa, O. A. OxyneBa, H. A. TonueHHUKOBA ; TOA

penakuueii Y. B. BanoBa. — Cankt-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 u3g-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 TUHEHHOH anreOps! : yueOnuk / J1. 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

anrebpa ¥ aHATUTHYECKAs TEOMETPHUS : yueOHOe mocodue
/ I1. C. T'eBopksiH. — Mocksa : ®USMATIJINUT, 2011. —
208 c.

https://urait.ru/bco
de/436467

Jluneiinas anreOpa U aHAIUTHYECKAst TEOMETPHS:
yueOHuK U npakTukyM i By3oB / E. I. [lnotHukoBa, A.
I1. iBanos, B. B. Jlorunoga, A. B. Mopo3oBa; moj
penakuuei E. I'. InoTHukoBoil. — MockBa:
WznatensctBo IOpaiit, 2019. — 340 ¢



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

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

0de/493221 aHaJMTHYECKasi TeOMeTpus: yaeOHOe TocoOue s
By30B / UI. X. Caburos, A. A. Muxaies. - 2-¢ U31.,
ucnp. u gon. - Mocksa: U3narensctBo FOpaiit, 2022.

— 258 c.
https://urait.ru/bc | ITaxomoBa, E. I'. Jluneitnas anredpa u
0de/434042 aHanuTHYeCcKas reomeTpusi. COOpHUK 3a1aHuUi:

yuebHoe rnocobue a1 6akagaBpuaTa u ClieluaInTeTa
/ E.T. IlaxomoBa, C. B. PoskkoBa. - MockBa :
W3parensctBo KOpaiit, 2019. - 110 c.

https://urait.ru/bc | JIyosiruna, E. H. Jluneiinas aaredpa: yueOHOE
00de/430892 noco6wue as By3oB / E. H. JIyosruna, E. M.
BeuromosB. - 2-e u3n. - Mocksa : M3garenscTBo
FOpaiir, 2019. - 150 ¢

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

Tabmuma 9 — IlepedyeHb SICKTPOHHBIX O0pa30BATENBHBIX PECypcoB HWH(OOPMAIMOHHO-
TEJICKOMMYHUKAIMOHHOU ceTh «HTepHET»
URL anpec HaumenoBanue
http://www.math-net.ru OO0wepoccuiickuii MaTeMaTHYeCKuii mopTai
http://e.lanbook.com/view | OBC «Jlaub»

8. Ilepeuyens nHpOPMAITMOHHBIX TEXHOJIOTHUIA
8.1. [lepeuenp mMpPOrpaMMHOTO OOECIEUCHHs], HCIIONB3YEeMOTO TIPH OCYIIECTBICHUH
00pa3oBaTeNLHOTO MPOIIecca 10 AUCIUTLTHHE.
[TepeueHs UCTIOIB3YEMOT0 MIPOTPAMMHOTO OOECTIeUeHus IpecTaBieH B Tadnuie 10.

Ta6mmia 10— [Tepeyersr mporpaMmMHOTO oOecrieueHUs

No /it HanmenoBanme
1. MicrosoftWindows
2. MicrosoftOffice
3. MathType
4. Wolfram Mathematica
8.2. Ilepeuenp MH(pOPMAITMOHHO-CIIPABOYHBIX CHCTEM,UCITOJIh3YEMBIX npu

OCYIIECTBIIEHUU 00Pa30BaTEIHLHOTO MPOIIecca MO JUCIUILTNHE
[lepeyeHs WCHOMB3YeMBIX HH(POPMAIIMOHHO-CITPABOYHBIX CHCTEM TIPEJCTABICH B
tabimue 11.

Tabmuua 11- Ilepeyens HHPOPMALMOHHO-CITPABOYHBIX CUCTEM

Ne i/t Hanmenosanmue

9BbC Jlann

9. MarepuanbHO-TeXHUYECKast 0aza
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOOUMOW I  OCYILECTBIICHUS
00pa3zoBaTenbHOIO MpoIiecca Mo JUCIUIIINHE, TPeCTaBIeH B Tadmiel 2.



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

Tabmuna 12 — CoctaB MaTeprallbHO-TEXHIUYECKOH 0a3bl

No HanmeHnoBanue cocTaBHOM 4acTu Howmep aygutopuu
n/m MaTepUaTbHO-TEXHHUECKOH 0a3bl (TIpu HEOOXOMMOCTH )

JlekunoHHas aynuTopus

AyauTopus ISl IPaKTUYECKUX 3aHITUI

10. OueHouHbIE CpEeACTBA ISl MPOBEICHUS TPOMEKYTOUHOH aTTecTaIluu
10.1. CocTaB OICHOYHBIX CPEACTBIUISI TPOBEICHUS TMPOMEKYTOYHOW aTTECTAIMH
o0yJaromuxcs Mo AUCHUILIINHE MPUBECH B Tabmuie 13.
Ta6mmma 13 — CocTaB OIEHOYHBIX CPEJICTB JIJIsl TPOBEICHUSI IIPOMEKYTOYHOM aTTeCTAIIKI
Bua npomexyTo4HOM arrecTanuu IlepedyeHb OLICHOYHBIX CPEACTB
DK3aMeH Crmcok BONpocoB / 3a/1a4 K 9K3aMEHY;
TecThl.

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

OreHKa KOMITETEHITUHI

Xapaktepructrka chOpMUPOBAHHBIX KOMIIETEHITHI
5-0ayuibHad 1IKama PaKIep bopmrp

— oOyuaronuiicss TJIyOOKO M BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHa;

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

— ONUPAsACh HA 3HAHUS OCHOBHOM W JIONOJHUTEIbHOM JMTEPATYpHI,
TECHO IMPHBS3BIBAECT YCBOCHHBIC HAYYHBIE MOJIOKEHHSI C MTPAKTUYECKON
JesITeIbHOCTHIO HAIIPABIICHHUS,

— yMell0 000CHOBBIBAET M ApT'yMEHTUPYET BbIIBUTaEMbIE UM UJIEH;

— JIeJIaeT BBIBOALI M 000OIICHHUS;

— cBOOOHO BJIAZICET CHCTEMOM CIEIUATM3HUPOBAHHBIX MOHITHH.

«OTJIMYHO»
(Ga4YTCHO»

— o0yyJaromuiics TBEPI0 YCBOWIJI MPOTPaMMHBINA MaTepual, TPaMOTHO U
[0 CYLIECTBY H3JaraeT €ro, ONHUPasChb HAa 3HAHUS OCHOBHOWU
JIUTEPaTypHhl;

— HE JIONYCKAET CYIIECTBEHHBIX HETOUHOCTEM;

— YBA3BIBACT YCBOCHHBIC 3HAHUS C NPAKTUYECKOW JESATEIbHOCTHIO
HaIlpaBJICHUS;

— apryMEHTUPYET HAYYHBIE TOJIOKEHHUS;

— JIeJIaeT BBIBOJBI U 0000IIECHMS;

— BJIAJICET CUCTEMOM CIIEIMAIM3UPOBAHHBIX OHSITUH.

(XOPOLIO»
(Ga4YTCHO»

— 00y4Jarouuiicss yCBOMJI TOJIBKO OCHOBHOHM NPOrpaMMHBIN MaTepuall,
[0 CYILECTBY M3JIaraeT €ro, ONMUpPasCh Ha 3HAHUS TOJbKO OCHOBHOM
JUTEPATYPHI;

— JIONyCKaeT HeCYIIECTBEHHBIE OMIMOKN U HETOYHOCTH;

— HCIIBITBIBACT 3aTPyJHEHHUS B TNPAKTHUECKOM NPUMEHEHHUH 3HAHUH
HaIlpaBJICHUS;

— c1a00 apryMEeHTUPYET Hay4YHbIE MTOJIOKEHUS;

— 3aTpyaHsieTcs B GOPMYIMPOBAHUN BBIBOJOB M 0000IICHMIA;

— YAaCTHYHO BJIJICET CUCTEMON CHeNMATN3UPOBAHHBIX MOHSITHHA.

«yZI0BJIETBOPUTEIIHHOY
«BAYTEHO»




Or1eHKa KOMITETEHITUHN

5-0ayutpHad IKama

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITCTCHIIUIA

— o0ydJaromuiics He YCBOWJ 3HAYUTEIBHOM 4YacTH IPOrPaMMHOIO

MaTepuaa;
— IONyCKaeT  CYIIECTBEHHbIE  OIMMOKA W  HETOYHOCTH  TpHU
«HEYJIOBIICTBOPUTEIBHO i
paccMoTpeHur mpo0iaeM B KOHKPETHOM HaIIPaBJICHUU;
«HE 3a4TEHO»

— HE MOXET apryMEHTHPOBATh HAYYHBIE ITOJIOKEHUS,
— He (OPMYIUPYET BHIBOJOB M 0O00OIIICHUN.

— UCIBITBIBACT TPYAHOCTU B IPAKTUYECKOM IIPUMEHEHUH 3HAHUN;

10.3. TumoBbie KOHTPOJILHBIE 3aJJaHUS UITN UHBIC MATEPUATIBI.
Bormpocs! (3amaun) nis sk3aMeHa mpeacTaBieHbl B Taduie 15.

Tabmuna 15 — Borpocs! (3agaun) 1s 9K3aMeHa

Ne i/t

[Tepedenn BOmpoCcoB (3a1a4) T IK3aMeHa

Kon
WHNKATOpa

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

2) BepHo 1u yTBepkacHuUe: «/lelicTBUTENbHAS YacTh
MIPOU3BEICHUS KOMIUIEKCHBIX YHCEN B alireOpandeckoi popme
3aIlMCH PaBHA ITPOU3BEAEHUIO JEHCTBUTEINBHBIX YaCTEN
COMHOXUTENEH». OTBET apryMEeHTUPYUTE.

3ananue 2.
1) BpraHCINTD NPOU3BEICHUE KOMIUIEKCHBIX YHCEN B
anreOpanyeckoit popme 3anucu
(7 —4i) = (1 + 30)

2) Bepno mu yrBepxkaenue: «JlelicTBUTEIbHAS YaCcTh
MPOM3BEICHUSI KOMIUIEKCHBIX YMCEN B anredpandeckoit popme
3aMKMCH BBIUMCISAETCS KaK PA3HOCTh IPOU3BEACHUS
JIEWCTBUTEIIBHBIX YACTEW U MPOU3BEICHUS MHUMBIX YacTel
COMHOXUTEIEH». OTBET apryMeHTUPYUTE.

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

2) BepHo 1u yTBepkacHuUe: «/lelicTBUTENbHAS YacTh
MIPOM3BEICHUS KOMIUIEKCHBIX YHCEN B alireOpandeckoi popme
3alUCHU BBIYMUCIIAETCS KaK CyMMa IPOU3BEICHUS
JIEUCTBUTENIbHBIX YACTEW U MPOU3BEICHUS MHUMBIX YacTeil
COMHOXMUTENEN». OTBET apryMEHTUPYITE.

3amaunue 4.

YK-2.V.1
OIIK-1.V.1




1) Bp4HCINTD NPOU3BEICHUE KOMIUIEKCHBIX YHCEN B
anreOpanyeckoit popme 3anucu
(9 — 4i) = (8 — 5i)

2) Bepno mu yrBepxkaenue: «JlelicTBUTEIbHAS YaCcTh
IPOM3BEACHUS KOMITJICKCHBIX YHCeIN B alireOpandeckoit popme
3aMMCH BBIUUCISAETCA KaK POU3BEICHNS MHUMBIX 4acTeH
COMHOXMUTeNEN». OTBET apryMEHTUPYHTE.

3amanue 5.
1) BbluUCIUTH NPOU3BEICHNE KOMIUICKCHBIX YUCET B
anreOpanveckoit hopme 3anucu
(9 + 6i) = (2 — 7i)

2) Bepno nu yrBepxkaenue: «IIpousBeeHne KOMIUICKCHBIX YHCEI
B anreOpanueckoit (popme 3ammcu MOXKeT OBITh BBIYHCIEHO TI0
IPAaBWJy BBIUMCIEHUS] IPOU3BENEHUS MHOTrowieHoB» OTBeT

apryMEeHTUPYUTE.

Kak Ha3eiBaetcs popma 3amucu KOMITJIEKCHOTO YUCIIa, MMEIOIIIast YK-2.3.1
BUIl z=|z|-(cosQ+ising), Kak HAa3bIBAIOTCS B ATOW 3amucH |z| u ¢?

Pesynbrar Kakoy onepanuy HaJl KOMIUIEKCHBIMY YUCIaMU MOKET YK-2.3.1
OBITH 3aIIMCaH B BHUE

|21 - [z2] (cos(@1t+2) + isin(e1t92)) ?

Pe3ynbrar kakoy onepanuy HaJl KOMIUIEKCHBIMY YUCIaMU MOKET YK-2.3.1
OBITh 3amucaH B BUIC |Z1]:|Z2| (COS(@1-¢2) + iSin(@1-¢2)) ?

3aganue 1. YK-2.V.1
1) KommuekcHoe yncino Z 3ammucato B areOpandeckon 1 B VK-2.B.2

TPUTOHOMETPUIECKOM (hopMax:
P vﬁ 1 1 T
=5 +1 2= (cos 3

Haitinure 12-10 cTemneus uncna Z

+— 3 ]‘I
151716)

2) Kakyro ¢popmy 3amucu ymcia Bbl Hcnoib3oBann? O0ocHyiiTe
CBOM BBIOOP

3amanue 2.
1) KommuiekcHOe 4rcio Z 3ammucato B areOpandeckon 1 B
TPUTOHOMETPUIECKOM hopMax:

[ T . . I
Z=5+i5y3= 10(cos§+1 smg)
Haiinute 3-10 cTeneHs uncia 7

2) Kakyio ¢popmy 3amucu grcia Bbl Hcmoib3oBanu? O0ocHyiTe
CBOI1 BBIOOD




Samanue 1.
1) Haiitu matpuiyy C = 4A + 3B*, rae
2 -2
10 2y,
= 5 He=(3 _33)
2) Bribepute u3 crucka nupoBbie CPEACTBa, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JJIS PEIICHUS TaHHO! 3a/1a4H.

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

3amanue 2.
1. Haiitu matpuny C = 44 — 5BY, rae

2 -2
1 4 2
A= B=|—
(_1 3 _4) ( 31 : 3>
2. Bribepute u3 cnucka nupoBbie CPeACTBa, KOTOPHIE MOTYT

OBITH PUMEHEHBI JJIs pEIICHUS JaHHOW 3aa9H.
a) Microsoft Access
b) Wolfram Mathematica

c) Microsoft PowerPoint

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

2 =2
1 4 2
A= B=|—
(a3 Se-( 4)
2. Bri6epute u3 cimcka mudpoBbie CPeIcTBa, KOTOPHIE MOTYT
OBITH MPUMEHEHBI JJIS pEIICHUs TaHHO! 3a1a4H.
a) Microsoft Access
b) Wolfram Mathematica
C) Microsoft PowerPoint
3aganue 4.
1. Haiitu matpuny C = 34 — 5BY, rae
1 -2
/1 0 2y,
(s 3 2= 3)
2. BriGepure u3 crincka uQpoBbie cpeicTBa, KOTOPBIE MOTYT

OBITH MPUMEHEHBI JJIs PEIICHUS JaHHOW 3aa9H.
a) Microsoft Access
b) Wolfram Mathematica
C) Microsoft PowerPoint

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

VYK-2.3.1
VK-2.V.3




1 -2

a-(h 4 2e( )

3 -3

2. Bri6epute u3 cnimcka mudpoBbie CPeIcTBa, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JJIS PEIICHUS TaHHOH! 3a1a4H.

a) Microsoft Access

b) Wolfram Mathematica

C) Microsoft PowerPoint

1. 3anummTe pe3ynbTaT ACUCTBUN HAJ MaTPUIIAMH.

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

A+(-A)=
3. Ilponomxure popmyiy

7(A+B)=
4. Tlpopomxure hopmMyy

5A-5B=
5. Tlponomxure popmyiy

2 X(4A)=

VYK-2.3.1
OIIK-1.3.1

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

2 5
0 -2 —4
A= B=|10 -2
@D 2
2) Bribepure u3 crircka UQpPOBBIE CPEICTBA, KOTOPBIE MOT'YT
OBITH MPUMEHEHBI JIS pelleHus TaHHOH 3a1a4un. OOocHyiiTe
BBIOOP ITU(POBOTO CpeICTBA

a) Microsoft Access
b) Microsoft PowerPoint

¢) Wolfram Mathematica

3aganue 2.
1) Haiitu npousBenenune Matpun A = B, rie

L 4 3
A:(g 32 03),9:(1 —2,)

3 0

2) Bribepute u3 cnucka mudpoBbie CPeACTBA, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JJIS PEIICHUS TaHHOM 3a1a4H.

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

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




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

4 3
0 -2 -3
a=( )B=(0—%>
2 3 5 2 0
2) BriOepure u3 cnmcka uQpoBbIe CPENCTBA, KOTOPBIE MOTYT

OBITH MPUMEHEHBI JJIsI pEIICHUS JaHHOW 3aa9H.

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

3amaunue 4.
1) Haiitu npousBenenue Matpuil A = B, rie
4 5

0 -2 -3
a=( B=(1—%)

2 —4 0 ) 3 0
2) BriGepuTte u3 crucka nupoBbie CpeacTBa, KOTOPbIE MOTYT OBITH
NPUMEHEHBI [Tl PEIICHHS JaHHOM 3a1a4u.
a) Microsoft Access

b) Microsoft PowerPoint
C) Wolfram Mathematica

3amanue 5.
Haittu npoussenenne matpun A + B, 111€
2 3
4 -1 -4
a=( ) o= —2)
1 —4 0 2 0

2. BeiGepuTe U3 criucka MuQpoBbIe CPesICTBA, KOTOPBIE MOTYT OBITh
MIPUMEHEHBI JJIsI PEIICHUS JaHHOW 3a7a4H.

a) Microsoft Access

b) Microsoft PowerPoint

C) Wolfram Mathematica

Samanue 1.
1) Haiitu onpenenurens 2-To MOPSIIKA MATPUIIBI
2 5
-3 7

2) OO0OCHYHTE KaK BBIYHUCIIUTH OMPEICIUTEIh BTOPOTO MOPSIKA.

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

i
4 -5

2) OO0OCHYHTE KaK BBIYHUCIIUTH OMPEICIUTEIh BTOPOTO MOPSIKA.

YK-2.V.1
OIIK-1.V.1




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

s ol

2) OOocHYHTE KaK BBIYHCIUTH OIPEICIUTENh BTOPOTO MOPSAKA.

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

e Sl
—-14 -8
2) OOocHYHTE KaK BBIYHCIUTH OIPEICIUTENh BTOPOTO MOPSAKA.
3amanue 5.
1) Haiitu onpenenurens 2-To MOPSIIKA MATPUIIBI
5 2
|10 3

2) OO0oCHY#HTE KaK BBIYHUCIUTH OTMPEICIUTEIb BTOPOTO MOPSIKA.

YK-2.V.1
1 2 -1
3aganue: nana matpuna { 3 1 2
4 -2 5
Haiinure anrebpandeckue TOMOTHEHUS:
1 . A 1 1
10. 2. Ay,
4. AZS
1 Uemy paBeH OIpeIeNnuTENb TPEYTroJIbHON MaTpUIbl? VK-2.3.1
O6o3naunM Ay, A, ..., Ay — CTPOKH MATPULIBL U @y; @3; - j Oy - OIIK-1.3.1
NeMCTBUTENIbHBIEC YHCIIA.
Ecnu cymectByeT Takoil Habop umcen, Cpeu KOTOPBIX €CTh XOTs-
OBl OZJHO YMCIIO OTJIMYHOE OT HYJIS, U IIPU ITOM JIMHEHHas
12 KOMOUMHAIMSI CTPOK MAaTPHILIBI C ’TUMHU YHCJIaMU paBHA HYJIEBOU

CTpOKE:
ad, +ad; + o +andn =0,
rae 0 = (0,0, ...,0).
Kak B 3TOM cityyae Ha3bIBalOTCSI CTPOKH MaTPHUILIbI?




ITycTh MaTpuIbl A 1 A yIOBIETBOPSIOT YCIOBHIO YK-2.3.1
13. A'A1=A1TA=E, rue E — equnnunas MaTpHILa N -TO MOPsJIKa.
Kak Ha3bIBatOTCS Takue MaTpUILbI?
3ananue 1. Halitu matpuity X u3 ypaBHenust A = X = B, rie YK-2.V.1
A= (—1 2) B— (—7 —4) OIIK-1.V.1
—2 5 —17 -9
3aganue 2. Haiitun maTpuny X u3 ypaBHeHust A = X = B, rae
-1 2 -9 —4
2= ) e=( 1)
3 -4 23 10
3ananue 3. Halitu matpuity X u3 ypaBHenus A = X = B, rae
14. 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
4= 53 B=(z 1)
3 -7 29 19
3aganue 5. Haiitu maTpuny X u3 ypaBHeHust A = X = B, rae
A:(l —3) B=(14 5)
2 —8 34 12
Kak Ha3pIBaeTcs cucremMa ajaredpanueckux ypaBHEHHM, KaX10€ U3 YK-2.3.1
15. KOTOPBIX SIBIISAECTCS JIMHEHHBIM?
Kakune MeToapl peleHns CUCTEM JIMTHEHHBIX alnre0pandecKux YK-2.3.1
16. YPaBHEHU BaM U3BECTHBI? OIIK-1.3.1
CpaBHUTE yCI0BHS IPUMEHEHMSI METOI0B PELLIEHUS CUCTEM OIIK-1.V.1
JMHEWHBIX ypaBHeHUH. Kakoi MeTo 1 penieHusi CUCTEMbI JTMHEUHBIX YK-2.V.3
17. anreOpanyecKrx ypaBHEHUH MPUMEHSIOTCS B TOM Clydae, eciiu
OTIpeeNIUTENb MaTPUIIbl CUCTEMbI paBEH HYJIO?
CpaBHUTE yCI0BHS IPUMEHEHHSI METOI0B PELLIEHUS CUCTEM OIIK-1.V.1
JMHENHBIX ypaBHeHUN. Kakoi MeTo 1 peleHusi CUCTEMbI JTUHEUHBIX YK-2.V.3
18. anreOpanyecKnx ypaBHEHUH PUMEHSIOTCS B TOM Clydae, eCiiu
MaTpuIila CUCTEMbI HE ABJISIETCS KBAAPATHOM?
[Ipu kakoM ycI0BUM OJHOPOJHAS CUCTEMA JIMHEWHBIX YPaBHEHUN OIIK-1.3.1
19. MMEET HEHYJIEBOE pelieHue?
Kak Ha3piBaeTcs qByMepHas CUCTEMA KOOPAUHAT, B KOTOPOI OIIK-1.3.1
20. KaXKIasi TOUKa Ha MJIOCKOCTH OIpeAeseTCs IByMs YHCIaMH -
MOJISIPHBIM YTJIOM U MOJISPHBIM paguycom?
Kak Ha3piBaeTcs cuctemMa KOOpAMHAT, B KOTOPOM KaXk/1asi TOUKa B OIIK-1.3.1
21. IPOCTPAHCTBE OIpeaesseTcs TpeMs unciaamu - (I, 0, ¢), rae r—

pannyc-BeKTOp TOUKH, 6 U ¢ — 3eHUTHBIN U a3UMYTaJIbHBINA YTIIbI
COOTBETCTBEHHO?




UYro Takoe BeKTOp? YK-2.3.1
22. OITK-1.3.1
Kaxk Ha3pIBaeTCsl BEKTOP, HAYAJIO0 KOTOPOTO COBMAAAET C €r0 YK-2.3.1
23. KOHIIOM?
[To kaxoit popmyre onpenesiercs: CKaJipHOE MPOU3BEICHHIE OIIK-1.3.1
24. BEKTOPOB?
[To xakoit popmysie BHIYUCIAETCS CKATSPHOE IPOU3BEICHHE OIIK-1.3.1
25. BCKTOPOB @ U b , eClli U3BECTHBI KOOPANHATHI BEKTOPOB B
nekaptoBoi cucreme (B cucreme : 0X, Oy, 0z)
I[To xakoii popMysie BEIYUCISIETCS BEKTOPHOE MPOU3BEACHUE OIIK-1.3.1
BEKTOPOB, €CJIM U3BECTHBI MX KOOPAMHATHI B IEKAPTOBON CUCTEME
26. koopauHart (X, Y, 2)?
ITo kakoit popmyIe onpenensercss MOAYJIb BEKTOPHOTO OIIK-1.3.1
2r1. MPOU3BEJCHUS BEKTOPOB?
28. UeMy paBHO pacCTOSIHUE OT TOYKH 0 MPSAMOA? OIIK-1.3.1
3amanue 1. CocraBuTh ypaBHeHue npsimoi mpoxonsauieit uepes | OIIK-1.Y.1
. L ox+2 y—9
TOUKy M (2,4) 1 epreHIUKYIIPHON NPAMON —5 = —4
OtBer 3amMcarb B BHUJIE YPAaBHEHHsS TMPSMOM C  YIJIOBBIM
ko3 urmeHTOM
3aganue 2. CocCTaBUTh YpaBHEHUE NPSIMOM MPOXOASIIEH uepes
TOYKY M(1,—4) u NEePHEHANKYIISIPHON PAMOM
—4x —5y+ 14 = 0.
OtBer 3amMcarb B BHUJIE YPAaBHEHHS TMPSMOM C  YIJIOBBIM
ko3 urmeHTOM
3aganue 3. CocTaBUTh YpaBHEHHE NPSIMON MPOXOASIIEH uepes
29 . _x+1l6  y-9
' TOuKy M (—1,—3) u napauieabHON IpsIMON 2 = =

OTBer 3ammcaTh B BHUAC YpaBHEHHUS TIPSIMOW C  YIJIOBBIM
K03 uUImeHTOM

3ananue 4. CocTaBUTh ypaBHEHUE NPSIMOH IPOXOIsALIEH uepe3
TouKy M (1,—1) u nepneHAuKYISIpHON npsAMoit y = —5x + 2.
OtBer 3amMcaTh B BHUJE YpPaBHEHUS MPSMOM C  YIJIOBBIM
ko3 urmeHTOM

3amanue 5. CocTaBUTh ypaBHEHUE NPSIMOH IPOXOIALIEH uepe3
. _x+1 y—6

TouKy M (3,1) 1 neprneHIuKyIIpHON NMPAMON —5 = —4

OtBer 3amMcaTh B BHJE YpPaBHEHUS MPSMOM C  YIJIOBBIM

ko3 urmeHTOM




Kakum ypaBHEHHEM ONUCHIBAETCA MIJIOCKOCTh B AEKAPTOBBIX YK-2.3.1
30. KoopauHaTax (X, Y, 2)? OIIK-1.3.1

Chopmynupyiite  HeoOxoammoe U gocratouHoe  ycioBue | OIIK-1.3.1
3L NapauIeTbHOCTU MPSIMOU U TUIOCKOCTH.

Kakum ypaBHeHHEM onuchiBaeTcs mnpsimasd, npoxoxsmas uepe3 | OIIK-1.3.1

TOYKY (X0, Yo, Zo) M HMEKOINAs HAMPABISIOMNANA BEKTOpP C
32. xoopaunaramu (I, m, n)?

Kaknm ypaBHEHHEM OMUCHIBAETCS TIPsIMast, TPOXOSINAast Yepe3 IBe OIIK-1.3.1
33. TOUKH (X1, Y1, Z1) ¥ (X2, Y2, Z2)?

Kakum 006pa3om MOXKHO 3a7aTh IPSIMYIO C TIOMOIIBIO IBYX OIIK-1.3.1
34. MJIOCKOCTEH?

C nmomoIpio Kakoi (hopMyITbl MOKHO HAWTH YroJl MEXKITY OIIK-1.3.1
35. NPSAMBIMH?

Hopwmais k mmockoctr umeet koopauHatsl (A, B, C); koopauHaTel OIIK-1.3.1

HarpasJsroIero Bekropa npsmoit (I,m,n)/
36. C moMoripio Kakoi (GopMysIbl MOKHO HAUTH YTOJl MEXTY MPSIMOUN 1

MJIOCKOCTBIO?

ITo kakoit popmyse MOKHO ONPENENUTh PaCCTOSHUE OT TOYKHU 10 OIIK-1.3.1
3r. IJIOCKOCTH?
38. Hanummure kaHOHUYECKOE YpaBHEHUE AJUIHUIICA. OIIK-1.3.1
30, Hamnummre kaHOHUYECKOe ypaBHEHUE TUIIEPOOPHI. OIIK-1.3.1
40. Hamnummre kaHOHWYECKOe ypaBHEHUE TTapaOoITbl. OIIK-1.3.1

Bormpocsr (3amaun) nis 3avera / aud . 3adera npeacrasieHs! B Tadnwuie 16.
Tabnuna 16 — Bonpocs! (3agaun) nns 3adera / audd. 3adyera
Kon
Ne /i [Tepeuens BompocoB (3a1a4) amns 3a4dera / qudd. 3ayera
P P (sanas) 1 pd WHMKATOpa
Y4eOHbIM MJIaHOM HE MPEAYCMOTPEHO

MpEeICTaBICHBI B Ta0wmie 17.
Ta6mmia 17 — [lepedenn TeM i KypCOBOTO MPOSKTUPOBAHMSI/BBITIOJIHEHHSI KyPCOBOM paOOTHI

[lepeuenr TeM [ KypCOBOTO MPOEKTUPOBAHUS/BBIIIOIHEHUSI KypCOBOM paboThI

Ne i/t

KYpPCOBOM pabOTHI

[IpumepHbIil TepeyeHb TEM I KypCOBOT'O POSKTHPOBAHNUS/BBITIOTHEHUS

Y4eOHbIM MJIaHOM HE IPEyCMOTPEHO




Bompocsl 111 IpoBeIEHMS MPOMEXYTOYHOM arTecTaluvud B BHJE TECTUPOBAHUSA
MpeACTaBICHBI B Tabnwuie 18.

Ta6mmia 18 — [TpumepHsIii mepedeHb BONPOCOB ISl TECTOB

Ne IIpumepHbBIi IEpeueHb BOIIPOCOB A1 TECTOB Koz
/1 PHMEP p P g WHJIMKaTOpa
TumnoBoil BapuaHT TECTOB
1 cemectp
1 | Jlana maTpuna 1) a,, YK-2.V.1
2)  -ap
(A1 Qi
A_(a21 azz)' 3
) ap
Eé anredbpanveckoe
JOTIOTHEHHE Ass 4)  —ax
paBHO...
2 | U3 npuBeéHHBIX d11 aq2 VK-2.V.1
MaTpul] 0OpaTHbIE 1) {321 3422
0 dao
CYIIECTBYIOT Y
MaTpHII. .. 0 0 ap
2) D 0 323
()] dzz
411 A1z A3
3) ( 0 az; az
0 0 dsz3
37 3 Qy3
4) (au P ‘123)
0 0 0
3 | Kakum meromom moxuo | 1) I'. Kpamepa VYK-2.3.1
peumTh CUCTEMY,

2) K. ®.Taycca
ONpeAeUTENb, OCHOBHOM

MATDHITB! KOTOPOii paBeH 3) ¢ moMoIIEI 00PATHOW MATPHIIBI

HYJIXO 4)  mo0ObIM CIIOCOOOM

4 | Cucrema coBMmecTHa | 1)  Gombie 1 YK-2.3.1
TOrZa W TOJNBKO TOTJA, | 2)  paHr MaTPHIIBI CUCTEMbI paBeH
KOrza... paHry paCLIMPEHHOW MaTpPULIbI

CHCTEMBI




3)
4)

panr paseH 0

paHr paseH 1

=
Jlnst BekTopoB & u b 1) BeKTOpPHI HEPIECHAUKYIISPHBI VK-2.V.1
BBITIOJIHSOTCS YCJOBHS: | 2) BEKTOPEI ITApaIlIe/bHEI OIIK-1.3.1
3) BEKTOpHI MapajuiebHBI U HE MOTYT
by by b, JIe)KaTh Ha OJTHOU MPSIMOi
Ax 4y Az 4) BeKTOpHI JeXKaT Ha OJHOW MPSIMOI
Toraa.... WJIY TIapAILICIIbHBI
Bekropnoe 1) xkommuHeapHOW TwIOcKOocTH, B | YK-2.3.1
IPOM3BECHUE BEKTOPOB KOTOPOH JIeKaT MepeMHOKaeMble
=
du b — 910 BeKTOP... BEKTOpa
2)  TepIeHAUKYJSPHBIA IUIOCKOCTH,
B KOTOpOH Jexar
HepeMHOXKaeMbIe BEKTOPBI
3) Hynesoi
4) coBmamalmui ¢ OJHUM U3
IIEPEMHOXKAEMBIX BEKTOPOB
PaccTositHuE OT TOYKHM 10 1) |Axq+Byo+C| VK-2.3.1
Z1R2\J 212
IJIOCKOCTH MO>KHO VAZ+B2VAZ+C OIIK-1.3.1
BBIYUCIIUTh o 2) A"A,+B,B,+C, C,
dbopmyre... JA§+B§+CIZ-JA§+B§+C§
3) |Axg+Byg+Czy+D|
= T
VA*+B?+(?
4) |Am+Bn+Cp|

VAS+B=+C S m=+n+p




8 | l'eomerpuueckoe wmecro | 1)  rumepOomoi OIIK-1.3.1
TOYEK IUIOCKOCTH, CyMMa 2)  mapaGoroit
pacCTOSIHUN OT KaKI0Hu
M3 KOTOPHIX JIO JBYX 3)  OKPYKHOCTBIO
INAHHBIX TOYEK DTOU 4) S ITHIICOM
IJIOCKOCTH eCThb
BEJIMYMHA TIOCTOSIHHAS,
Ha3bLIBAETCH. ..
9 | Haiitu ypaBHCHHE 1) x+1 _ y-2  z—4 OIIK-1.V.1
NpSMOM,  MPOXOIALLIEH -3 2 4
qepes TOYKY 2) x+l _ y+2  z+4
A(—1;2;4), 3 2 *
NEPIEHIUKYIIIPHO 3) x-1 _y-2 _z—4
IIJIOCKOCTH —3 —Z —*
3x-2y-4z+1=0 g) Eorfz_zn
-3 -2 -4
10 | Pemuts cucremy | 1) x=0,y=1,z=-3 OIIK-1.¥.1
JUHCHHBIX  ypaBHECHUU 2)  x=0,y=1, 7= - 2
METOJIOM l'aycca
X+y+z=-2 3) x=0,y=-1,2z=2
2x —y+3z=-10
—x+2y—z=35 4) x=0,y=-1,z=-2
11 | BeluucauTth 1) (—1 —6) VK-2.V.1
7 2
2 -1y /1 -2 2 7 2
(1 2 ) (3 2 ) ) (1 0)
0 0
y (1 )
7 2
9 (% )
12 | lana maTpwuia 1) ay YK-2.V.1




2) —ag
(@11 Qa2
A_(azl azz)' 3) aqy
4 —
Eé anredpanveckoe ) a1
JIOIIOJTHEHUE Axq
paBHOo. ..
13 | Marpuna AY| 1) Al-AxA-AT VK-2.3.1
Ha3bIBaeTCsI  OOpaTHOU .
2) Al-A=#1
MaTpule A, eciu
BBIIIOJIHAETCS YCIIOBUE 3 AtA=A-A'=E
4 Al-4=0
14 | CxanstpabiM 1) |,§||5| aArccos a OIIK-1.V.1
IPOU3BEICHUEM  JBYX .
S 2 |d] | b | ctga
HEHYJICBBIX BEKTOPOB d
u b HaseiBaercs umcno, | 3)  |d ‘5| cosa
paBHoe. .. .
4) ldl|b|tga
15 | Yemy paBHO cmemanHoe | 1) 0 YK-2.V.1
IPOM3BEICHUE BEKTOPOB 2) 1
aba
3) -2
4) 2
16 | YpaBHeHue npsmoit, | 1) (x—a)+(y—b)=0 YK-2.3.1
MPOXOJAILLIEH 4Yepe3 IBe y—y1  x—x3
2) -
TOYKH MOKHO COCTABHTh 2z
1o GpopmyiIe. .. 3) A(x—x9)+B(y—y,) =0
4) ¥y =y =k(x—x0)




17 | F'eomerpuueckoe ™ecto | 1)  IlapaGomy YK-2.3.1
TOYEK, KOTOpBIE 2)  oxpysHOCTS
XapaKTepHU3yIOT
SKCIeHTpHcHTET €& >1 3)  rumepGory
npecTaBisieT co0oi 4)  swmnc
18 c 1) nelcCTBUTEIBHON OCBIO YK-2.V.1
OtHomieHue —
4 2) acHUMITOTOM
HA3IBACTCA. .. 3) 9KCIEHTPUCHTETOM
4) (okaabHBIM PaguyCcoOM
19 | Haiitu ypaBHeHHe | 1y x+l _ y-2 _ z—4 VK-2.V.1
3 -2 -4
NpsAMOM,  MPOXOIAIICH
uepes TOUKy | ) x+l _ytz  z+d
3 2 4
A(-1;2;4),
NEPICHANKYIIIPHO 3) oyt
-3 -2 —4
IUTOCKOCTH
x+1  y+2  z+4
3x-2y-4z+1=0 Y T T
20 | Onpenenutsb kakoe | 1) x2+y2-8x=0 OIIK-1.Y.1
ypaBHEHUE JIMHUH
2) x=--,/25—y2
COOTBETCTBYET 3
napadore. .. 3)  -2x2+3yZ-4x+15y+4=0
4)  x+4y-2y*-5=0
21 | Pemuth cucremy | 1) x=0, y=1, z=-2 OIIK-1.V¥.1

JIMHENHBIX  ypaBHEHHI
METOJIOM l'aycca

x+y+z=2
2x —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 | Beruuciauthb YK-2.3.1
—1 -1\ (4 -2 7 1 OIK-1.3.1
G G2 [ (G
-7 0
2 (5 o)
1 0
3 ()
0o 1
9 (5 )

23 |Tlpsmoii y = -2x + 1|1) (0;3) YK-2.3.1

MPUHAJICKUAT TOUKA 2) (-1;3) OIIK-1.3.1
3) (2;3)
4) (-2;1)

24 | Ilpsmassy = —-2X + 5 1) tg(®) YK-2.3.1
obpasyer ¢ 2) tg(-2) OIIK-1.3.1
MOJIOYKUTETBHBIM 3) arctg(-2)

HarnpasiaeHuem ocu OX 4) tg(2)
YTOJI 0., PaBHBIN:

25 | Yrox Mexay npsMbIMU 1) tge= ‘1+1 - YK-2.3.1
y=x+1 y=5%+3 OIIK-1.3.1
OIpeIeIISeTCs mo| 2) tg(P'—‘1+2“5
bopmyre:

3 e _'|1+1a{ 5)
4) tg(p-—‘1+1“5
26 | Ilpy pemieHMM CHCTEMEI 1) |5 3‘ OIIK-1.Y.1
8 7
JMHENHBIX  ypaBHEHHI
X1 + 3x2 =5 2 1 3
{4x1 —7x, =8 mo | 2) |4 —7|

IIpaBUILy




Kpamepaomnpeenureins 3) |5 3|

8 -7
A umeer BUJ:
1 5
9 |y
27 | Pemmts CHCTEMY 1) (2;-1) OIIK-1.V.1
JVHEHHbIX  ypaBHEHWH 2) mnpaswio Kpamepa nenpumennmo | YK-2.V.3
X +2x,=0 3) (1,2
4x,+ 8x, =1 o
' 4 (21
npasuityKpamepa:
28 | Pemuth cucTeMmy 1) (1;0;0) OIIK-1.V¥.1
JVHEWHBIX  YpaBHEHHIA 2) (0;1,0
meromom Kpamepa: 3) (0;0;1)
4) (1,0;1)

x1+xg—x3=0
le—x2+X3:3
x1—2x2+xg=2

29 | ITokasarenbHas  ¢opma 1) ﬁg‘_TM OIIK-1.Y.1
KOMIUIEKCHOTO YHCIIa 3w
. 2) 2e'z
=-1 + | umeeT BUxI: o
3) 2e'z
4) V2e'z
30 | Moaynb KOMITJIEKCHOTO 1) 0 OIIK-1.V.1
qHciIa Z = —i paBeH: 2) 1
3) 2
4) 5

[lepeyeHb TeM KOHTPOJBHBIX PAadOT MO AMCLUMUIUIMHE OOYYAIOMIMXCS 3a04HON (HOpMBI
o0yd4eHwus1, mpeacTaBiieHbl B Tadmie 19.

Tabmuua 19 — IlepeyeHb KOHTPOJIBHBIX paboOT

\ No /it \ ITepeyeHb KOHTPOJIBHBIX PadbOT




\ He npenycmorpeno

10.4. Meroaunueckue MaTepHuabl, OTIPEIEIISIONINE MIPOIIETYPhI OLICHUBAHUA
UH/IMKATOPOB, XapaKTEpU3YIOMIUX dSTanbl (HOPMUPOBAHHUS KOMIIETCHLMH, COIEpKarcs B
JOKAJIbHBIX HOpMaTuBHBIX akTax [YAIIL, pernaMeHTUpYyIOIMX MOPANOK U TPOUEAYPY
IPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOUHON aTTeCTallMi 00yJaroIuXcs
['VAIL

11. Meroauueckue yKazaHus sl 00y4aroMXCsl 10 OCBOCHUIO JUCHUIUINHBI

N3yuenune naHHON AUCUUILIMHBI HAPaBIEHO HAa (P)OPMUPOBAHUE YMEHUI 1 HAaBBIKOB B
00JIaCTH aHAJUTUYECKONH T'€OMETPUH U JIMHEHHON anreOpbl, pa3BUTHE MPOCTPAHCTBEHHOTO
NPEJCTAaBICHUS CTYIEHTa; BOOOPaKEHUS; JIOTMUECKUX H CUETHBIX CIIOCOOHOCTEH;
OpPraHU30BAaHHOCTH TPH NPOBEAECHUH OONbIIET0 O00bEMa BBIYMUCICHUH; HCHOIB30BAHUS
MaTeMaTHKU JUIsl pElIeHUs] KOHKPETHBIX 3a/jad, OOEecleYeHHe OCHOBBI JUIsl NMPUMEHEHMs
MaTEeMaTHYECKHX METO/I0B UCCIIEIOBaHMS, MOJIEIMPOBaHUS, IIPOEKTUPOBAHMUS,
ONHUPAIOLIYIOCS Ha JaHHYK JUCLHUIUIMHY, KOTOpbIE€ HWIPAIOT BCe OONBLIIYI0 pOJb B
COBPEMEHHOM HayKe U TEXHHUKE.

11.1. Meroauyeckue yka3zaHds i1 OOYYAIOIIMXCS IO OCBOCHHIO JIEKIIMOHHOTO
MaTtepuana

OCHOBHOE Ha3HA4YEHHE JICKIIMOHHOTO MaTe€pHalla — JIOTMYECKH CTPOMHOE, CUCTEMHOE,
riy0oKoe M ICHOE M3J0XKEeHHe yueOHoro marepuana. HazHaueHue COBpEMEHHOM JIEKIUMHU B
paMKax JUCLUIUIMHBI HE B TOM, YTOOBI MOJTYYHUTh BCIO MH(POPMALMIO IO TEME, & B OCBOCHUU
¢byHIaMEHTAIBHBIX TPOOJIeM JUCUUIUIMHBL, METOJOB HAYYHOTO IIO3HAHUS, HOBEHIINX
JOCTHKEHUH HayuyHO! MbICIH. B yueOHOM Iporecce JIeKIHs BBINOIHAET METO10JI0OTHYECKYIO,
OpPraHU3alMOHHYI0 M WHGOpMANMOHHYIO (yHKIUH. JleKuus pacKpblBaeT TNOHATHUHHBINA
anmnapar KOHKPETHOW oOyacTH 3HaHus, €€ HpoOJeMbl, JaeT IEeJIbHOE HPEJCTaBICHHUE O
JUCLUILIMHE, T0KA3bIBAET B3AUMOCBS3b C JPYTMMH JUCLIUILIMHAMM.

IInanupyemble pe3yabTaThl 1P OCBOEHUH 00yYalOUIMMUCS JIKIIMOHHOTO MaTepuaa;

— IOJIyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAaHUH, YPOBEHb
KOTOPBIX ONPENENISCTCS LEJIEBOM YCTAHOBKOM K KaXK10M KOHKPETHOU TEME;

— TOJY4Y€HHUE OIbITa TBOPUECKONW PabOThI COBMECTHO C MPENOAaBaTENIEM;

— pa3BUTHE MPO(ECCHOHAIBHO-AEIOBbIX KauecTB, JIIOOBM K INpeAMETy W
CaMOCTOSITEIILHOTO TBOPYECKOI'O MBIILUICHHUS.

— TOSBJICHHE HEOOXOIMMOIro MHTEpeca, HEOOXOOUMOro JJsl CaMOCTOSITEIbHOMN
paboTsI;

— IOJIyYE€HUE 3HAaHUU O COBPEMECHHOM YPOBHE DAa3BUTUS HAyKM W TEXHUKH U O
MIPOTHO3€ UX Pa3BUTHS Ha OJIKANIINE TO/IBI;

— HAY4HUTBhCS METOAMYECKH 00pabarhiBaTh MaTepual (BBLACIATH IJIaBHBIE MBICIU U
MIOJIOKEHHSA, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPATh HMX B  Pa3IMYHBIX
bopmyIHpoOBKax);

— IOJYy4YE€HUE TOYHOrO MOHUMAaHUS BCEX HEOOXOAUMBIX TEPMUHOB U IOHITHH.

JIeKUMOHHBIA MaTepuag MOXKET CONPOBOXKAATHCA JAEMOHCTpAllUel ClIalgoB |
MCTOJB30BAHUEM DAa3/aTOYHOI0 MaTepuana MpU TPOBEICHHUM KOPOTKHX JHUCKYyCcCHH 00
0COOEHHOCTSIX IPUMEHEHHUS OTJEIIbHBIX TEMATHK M0 JUCLUIUIMHE.

CrpyKTypa npeaocTaBieHMs JEKIHOHHOIO MaTepuaa:

— Onpenenenns MaTeMaTHYECKUX TEPMUHOB.
—  ®opMynupoBKa TEOPEMBI.

— Jloka3arenbCTBO TEOPEMBI.

— HMmmoctpupyronime npuMepsl.



11.2. Meroanyeckue  yKazaHus JUId  OOYYaIOUIMXCS MO  MPOXOXKICHUIO
MPAKTUYECKUX 3aHITUN

[IpakTryeckoe 3aHsATHE SBISAETCS OAHOM M3 OCHOBHBIX ()OPM OpPraHU3ALUHU Yy4eOHOTO
mpouecca, 3akiloYarolielics B BBIIOJHEHWH OOYYaIOUUMHUCS TOJ PYKOBOACTBOM
npernojiaBaTeNsi KOMIUIEKCa YYeOHBIX 3aJaHUi C IIeTbI0 YCBOEHHUS HAyYHO-TEOPETHUYECKUX
OCHOB Y4eOHOH IUCIHMIUIMHBL, NPUOOPETEHHs] YMEHUH M HaBBIKOB, OIbITA TBOPYECKOM
NESTEIBHOCTH.

llenpto MpakTHYECKOro 3aHATHS JUId  OOydarollerocs SBJsieTCS IpPUBHUTHE
oOyuJaromemMcsi yMEHUH U HAaBBIKOB MTPAKTUYECKON ACSITELHOCTH 110 U3y4aeMOW JUCIUILTHHE.

[Inanupyemble pe3yabTaThl IPU OCBOEHUHU O0YyUaIOLIEMCs MPAKTUYECKUX 3aHATHI:

— 3aKpervieHHe, YriIyOJeHHe, pacluIMpeHHe M JeTalu3als 3HAHWA NpH peIIeHUN
KOHKPETHBIX 33]1a4;

— pa3BUTHE TII03HABATEJBHBIX CIIOCOOHOCTEH, CAMOCTOSATEIBHOCTH MBIIUICHUS,
TBOPUYECKON aKTUBHOCTH;

— OBJIAJICHUE HOBBIMH METOJaMU WU METOJAMKAMH HM3yYeHHUs KOHKPETHOW yueOHOil
TV CLUTIIINHBI;

— BBIpa0OTKa CIIOCOOHOCTH JIOTHUYECKOTO OCMBICICHHUSI MOJNYYCHHBIX 3HAHUH IS
BBITTIOJTHEHUS 3aJIaHUM;

— obecrieyeHrne palMOHAIBHOIO COYETaHUS KOJUIEKTUBHON M MHIAMBUAYAIbHON (opM
oOy4eHwUs.

@yHKIUY TPAKTUYECKUX 3aHATUH:

— IO3HaBaTeJbHAs;

— pa3BUBaIOILAs;

— BOCHHTATEIbHAS.

[To xapakTepy BBINOJIHSIEMBIX OOYYarOIIMMCS 33JaHUH MO MPAKTUYECKUM 3aHATHIM
MOAPA3ACIIAOTCS Ha!

— O3HAaKOMUTEJIbHBIE, IPOBOJUMBIE C LEIBI0 3aKpEIUIEHUsT W KOHKpPETH3aluu
M3Y4EHHOI'O TEOPETHUUECKOI0 MaTepUaa;

— QHAIUTHUYECKUE, CTaBAILIUME CBOEH MENbI0 TOJyYyeHHWE HOBOM uHpopmanuu Ha
OCHOBE ()OpMaATM30BAHHBIX METO/IOB;

— TBOpPUYECKHE, CBS3aHHBIE C  TOJYYCHHEM HOBOH HMHPOpPMAaLUU  IyTEM
CaMOCTOSITENIbHO BEIOPAHHBIX IMOAXO0/I0B K PEIICHHIO 3a/1a4.

@opMbl OpPraHU3alMU MPAKTUYECKUX 3aHIATHH ONpenensioTcs B cCOOTBETCTBUHM CO
ceun(pUIecKUMA OCOOCHHOCTSAMHU y4eOHOM NUCIUIUTUHBI U 1ensiMu o0yueHus. OHU MOTYT
MIPOBOJIUTHCS:

— B UHTEpakTUBHOW (opme (pemieHne CUTYAIMOHHBIX 3a7ay, 3aHATHA 110
MOJIETMPOBAHUIO  PEaJbHBIX YCIOBUHM, [€IOBBIE WUIPbl, HUIPOBOE IPOEKTUPOBAHHUE,
MMUTAIMOHHbBIE 3aHSATHS, BBIC3JIHbIE 3aHATHS B OpraHu3aluu (MPeANnpHUsATHs), eI0Bas
yueOHass wurpa, pojieBasi Wrpa, ICHXOJOTHUYECKUH TPEHHHI, Keic, MO3roBOM IITYypM,
TPYIIIOBBIE TUCKYCCHH);

— B HE UHTEPaKTUBHON (popMe (BBIMOTHEHHE YIPAKHEHUH, PEIICHnEe TUIOBBIX 3a/ad,
pellIeHrEe CUTYallMOHHBIX 3a/1a4 U JPYroe).

MeTtoauka npoBeACHUS MPAKTHUECKOTO 3aHATHSI MOXKET OBbITh Pa3IMYHON, NMPU ITOM
Ba)XHO JIOCTHIKEHHE OOIIEH 1eIH TUCIUIIIUHBIL.

TpeboBanust K MPOBEACHUIO MPAKTUYCCKUX 3aHITHIA

[IpakTnueckue 3aHATHS HAUYUHAKOTCA C 3allUCHM B JKypHAJI MPENoJaBaTelIs
MPHUCYTCTBYIOIIUX CTYACHTOB. 3aTeM OOBSIBISCTCS TeMa IPAKTHUECKHUX 3aHSATHH.

[IpenonaBaTens ynTaeT yCIOBHE 3aJa4d M NIpeaaraeT CTYJEHTaM CaMOCTOSTEIbHO
pelmTh 3a7a4y, UCTOJb3ys 3HaHUs, MOJYyUYCHHbIE CTYJEHTOM Ha JeKuuH. CTyAEHT, KOTOPBIH
IIEPBBIM pEILINJ 3aJa4y, BbI3BIBAETCS K JOCKE. B ciydae ecinm CTyleHT NMPaBWIBHO PEIIMII



3a/avy, OH Mmoyiydaer 5 6amioB. Eciu CTyIeHT pelraer 3a/1ady ¢ MOMOIIBIO MPENoJaBaTeNs,
To monydaer 4 Oamnma. 3areM, B KOHIIE CEMECTpa, OICHKH CTYIEHTOB (BKJIIOYAs OLECHKY
MOCEIAEMOCTH) TepeBoasATCS B OoHychl (kadectBo) or O mo 5 OamioB. DTu OOHYCHI
00aBIISIOTCS K 00IIEe cyMMe 0asioB B paMKaX MOYJbHO-PEUTHHTOBON CUCTEMBI.

CryneHTaM BBIIaeTCsS JOMAIlIHEE 3a/laHWe B BUIE 3aJa4, KOTOPHIE OHH CHAOT B
YCTaHOBJICHHBIE CPOKH.

11.3.  Meroauyeckue  yKazaHus JUIsI  OOYYAlOMUXCA 1O  MPOXOXKIACHHUIO
CaMOCTOSITENTbHON PabOTHI

B xoz€e BBIMOTHEHUS CaMOCTOSTENHHOM padOThI, 00YJAFOITHIICS BBITIOJIHSET padoTy 1O
3aJJaHUIO U TIPU METOAMYECKOM PYKOBOJICTBE MPEIoiaBaTelisi, HO 6€3 ero HemoCpeACTBEHHOTO
YUYaCTHSL.

Jlnst obydaronuxcsi mo 3a04HOU (Gopme 0O0y4eHHUs, CaMOCTOATENbHAs paboTa MOXKET
BKJIIOYATh B C€0s1 KOHTPOJILHYIO PaboTYy.

B mporiecce BBITIOTHEHUSI CaMOCTOSATEIBHOU palboThI, y 00ydaromerocs GopMupyercs
1esiecooOpa3Hoe TUTAaHUpOBaHWE pabodero BPEeMEHH, KOTOpOE TO3BOJIIET UM pPa3BHBATh
YMEHHS U HaBBIKM B YCBOCHHUU M CHUCTEMATH3AIlMHM MPHOOPETaeMbIX 3HAHUWI, oOecredynBaeT
BBICOKMH YpOBEHb YCIEBACMOCTH B IEPHOA OOYYCHHS, ITOMOTAeT IIOJIyYUTh HABBIKH
MOBBIIECHUS TPOPECCHOHATHHOTO YPOBHSI.

MeroauyeckuMH ~ MaTepHallaMH, HANpaBISIONIUMH  CaMOCTOSATENBHYIO  paboTy
00y4aOIIUX CSISBIISIIOTCS:

— y4eOHO-METOAMYECKUI MaTeprall 0 AUCIUTUINHE.

11.4. Meroanyeckue yKa3aHus JUIsI OOyYarOIIMXCS MO IMPOXOXKAECHUIO TEKYIIETO
KOHTPOJIS YCIIEBAEMOCTH.

Texkymuil KOHTpPOJIb YCIIEBAEMOCTH IPENyCMATPUBACT KOHTPOJIb KAauyeCTBA 3HAHUU
00y4aroImuxcs, OCyIIECTBIIEMOr0 B TEUEHHE CEMECTPA C LEJIbI0 OLICHUBAHUS X0JJa OCBOCHHUS
JUCIUIUINHEI.

B Tteuenume cemectpa B cucreme aumcraHimoHHoro oOyudenus ['YAII B ¢opme
TECTHPOBAaHUSL TPOBOJATCA JBE IPOBEPOUHbIE pabOThI IO pEIIeHUIO 33hady WU OJIUH
TEOPETUUYECKHUI Ompoc (MepeyeHb BOMPOCOB JUIsl TECTOB pa3MelleH B «baHke BOIIPOCOB» B
cucremMe quctaHimonHoro ooyuenus ['Y AIT).

Pe3ynbpTaThl TEKyIIEro KOHTPOJIS yCIEBAEMOCTH OyIyT yUYUTHIBATHCS IPH MPOBEACHUN
MPOMEXYTOUYHON arrecTani (IpH  HUCIOJB30BaHUU  OANbHO-PEUTHHTOBOW  CHCTEMBI
OLICHUBAHMsI, KaXJbli BUJ KOHTpPOJI OLIEHMBAeTCs B OauiaX, U3 KOTOPBIX (hopMupyercs
UTOTOBBIN PE3YIIBTAT).

11.5. Meroauyeckue  yKazaHus JUId  OOYYalOUIMXCS MO  MPOXOXKICHUIO
MPOMEKYTOYHOM aTTECTALINH.

[IpomexyTouHass — arrecranus OOy4arOMIMXCS TMPEIyCMaTpPUBAeT  OIICHUBAHHE
MIPOMEXYTOUHBIX U OKOHYATEIbHBIX PE3y/IbTaTOB O0OyueHus Mo AucuuiinHe. OHa BKIIOYAeT
B ceOst:

— 9Kk3aMeH — (opMa OLEHKM 3HaHUHM, MOJIyYEHHBIX OOy4aroUmIMMcs B IIpolecce
M3Y4YEeHUs] BCEH JUCHUIUIMHBI WJIM €€ YacTH, HaBBIKOB CaMOCTOSITENbHONH paboThl,
CIIOCOOHOCTH TPUMEHSITh MX JJIsl PEIICHUs MPAKTUYECKUX 3a7ad. DK3aMEH, KakK MPaBUIIO,
MPOBOJUTCS B MEPUOJ HPK3aMEHAIIMOHHOW CECCHUU M 3aBEPIIAETCS aTTECTAllMOHHOW OLIEHKOW
COTIUYHOY, «XOPOIIO», KyAOBIECTBOPUTEIBHOY, «HEYJOBICTBOPUTEIHHO.

Cucrema OLIEHOK MpU MPOBEACHUM MPOMEXKYTOUHON aTTECTAl[MM OCYLIECTBIISIETCS B
cooTBeTCTBUM ¢ TpeOoBanmsMu [lomoxennii «O TeKyIleM KOHTPOJE YCIEeBAEMOCTH U
MPOMEXKYTOUYHOU arrectannu cTyaeHTOB ['YAII, oOydaronuxcsi mo mporpamMmam BBICIIETO
obpazoBanusi» U «O MOAYIBbHO-PEUTHHTOBOM CHUCTEME OLIEHKM KadecTBa yueOHOH paboThI
ctyaeHToB B 'Y AID».



Jluct BHeceHUs U3MEHEHUN B pabouyro IporpaMMy TUCIUIUIMHBI

[Hata BHEceHus
W3MEHCHHI 1
JIOTIOTHECHHIM.

Iloanuce BHECHIETO
W3MCHCHHS

ConeprxaHne U3MEHEHHUH W JOTTOTHEHUI

Jara 1 Ne

MPOTOKOJIA
3aceaHus
kadeapbl

ITonnuce
3aB.
kaeapoit




