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AHHOTaUs

JucrunnuHa «MaTtemaTuka. AHaTUTHYECKas: TEOMETPHUS U JIMHEHHas anreOpa» BXOIUT B
o0pa3oBaTeNbHYI0 NpOrpaMMy BbICIIETO 0Opa3oBaHUsi — TMporpammy OakajaBpuaTa IO
HarpasjeHuto moaroToBku/ cneruanbHocT 38.03.05 «busHec-nHpopmaTrkay HaIpPaBICHHOCTH
«YnpasneHue HHPOPMALMOHHBIMH pecypcammy. Jucuumnimnna peanusyercs kadenpoit «Nel».

JlucuumiuHa HalejaeHa Ha GOpMUPOBAHKE Y BBITYCKHUKA CIEIYIOIINX KOMIIETEHIIUHI!

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

ConepxaHne NUCHMIUIMHBI OXBAThIBAET KPYI BOIPOCOB, CBSI3aHHBIX C AHAIUTUYECKHM
OTHCAaHUEM TE€OMETPUUECKUX 00BEKTOB; H3YUYCHHEM CBOWCTB JIMHEWHBIX MTPOCTPAHCTB.

[IpenogaBanue AMCHUIUIMHBI MpeAycMaTpuBaeT cienyromue ¢GopMbl OpraHu3alHuu
y4eOHOTO Tpolecca: JeKyuu, NpaKmuyeckue 3auAmus, CaMOCmosmenvhas paboma
ooyuarowe2ocs.

[IporpammMoil AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIOIINE BHUIbI KOHTPOJS: TEKYIIUI
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAs arTecTanus B (opMe IK3aMeHa.

OO0mast TpyA0EMKOCTh OCBOEHUS AVCIMILTUHBI COCTaBIsIeT 4 3a4eTHBIX eAWHHIbBI, 144
yaca.

S3bIK 00yUYeHUs IO TUCIIUIUTNHE KPYCCKHMA »



1. TlepedeHb MIAHUPYEMBIX PE3YIHTATOB O0yUEHUS MO JUCIHILTAHE

1.1. Tlenu npenomaBaHus TUCITUTITUHBI

JuctumumHa «MaTeMaTuka. AHAIMTHYECKasi TeOMETPHUS U JIMHEWHas anredpay sBiseTcs
BOKHOM COCTaBHOM 4YaCThlO Kypca BBICIIEH MaTeMaTHUKH, KOTOPBIM JIEKUT B OCHOBE BCEMl
CHCTEMBI BBICIIETO OOpa30BaHMs COBPEMEHHOTO CIICLUAINCTa W H3Y4aeT MPOCTPAHCTBEHHBIC
(GOpMBI U KOJTMYECTBEHHBIE COOTHOILLIEHUS OKPY>KAOILIEr0 HAC IeHCTBUTEIHHOIO MUPA.

N3ydyenne naHHOW OUCLUIUIMHBI MO3BOJISAET Pa3BUTh MPOCTPAHCTBEHHOE IIPEICTABICHHE
CTYJEHTa; CTUMYJIUPYET €ro BOOOpa)K€HHE; pa3BUBAET €ro CUETHbIE CIIOCOOHOCTH; MO3BOJIET
JIEMOHCTPUPOBATh IIeJICYCTPEMIICHHOCTh, OpPraHU30BaHHOCTh IMPH MPOBEIEHUH OOJBIIETO
00beMa BBIYUCIICHUH; 00beIUHSAET OOJIBIIMHCTBO PAaHHEE N3YYCHHBIX TTOHSITHH.

BaxxHOCTh yKa3aHHBIX TOJIOKEHUH OOYCIIOBICHA TEM, YTO MAaTeMaTHKa SIBISICTCS HE
TOJIbKO MOIIHBIM CPEACTBOM PEIlIeHHUs MPUKJIAJHbIX 3a/1a4 U YHUBEPCAJIbHBIM S3bIKOM HayKH, HO
TaKXe U 3JIEMEHTOM OOIIel KyIbTypHI.

MatemaTuueckue METOJbl HCCIEOBAHUS, MOJEIUPOBAHUS, MPOECKTUPOBAHMS,
OIMPAIOIIYIOCS HA JaHHYIO AMCLUUIUIMHY, UTPAIOT BCE OONBILIYIO POJIb B COBPEMEHHOM Hayke
U TeXHUKE. B 3HaUNTENbHOM CTENeHN 3TO BHI3BAHO BCE YOBICTPSIOMIMMCS Pa3BUTHEM HAYKH U
TEXHUKH, TJIABHBIM 0O0pa30M BBIYMCIUTEILHON TEXHUKH W HH(QOPMAIIMOHHBIX CHCTEM, a
TaKKe KOMIBIOTEpU3AIMEH TPAKTUUECKH BCeX 00yiacTel 3HaHWU. BO3MOKHOCTH yCIEIIHOTO
WCIIOb30BaHUSI MAaTEMATUKH JIJISl PEIICHUsS] KOHKPETHBIX 3a/1ay CYIIECTBEHHO PACIIUPSIIOTCS,
4TO, B CBOIO O4Yepeab, MPUBOAUT K HOBBIM TpeOOBaHUSAM, NPEIbIBISIEMBIM K
MaTeMaTHYeCKOMY OOpa30BaHMIO COBPEMEHHBIX CIHEIMAIMCTOB B OOJACTH MaTeMaTHYECKUX
METO/IOB.

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

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

1.3. IlepeueHb MIIaHUPYEMBIX PE3YJILTATOB OOYUEHUS MO AUCHUILIIMHE, COOTHECEHHBIX C
IUTaHUpYEeMbIMH pe3ynbTrataMu ocBoeHus OIT BO.

B pesynbrare u3yueHus AMCUMILIUHBI 0Oydarolmuiics AOHKEH 00JaJaTh CIETYIOIIUMU
KOMIIETCHIIMSIMU WM UX 4acTsAMU. KOMIETEeHIIMN U UHIUKATOPBI UX JTOCTHUKEHUSI TPUBEACHBI B
Tabymue 1.

Tabmuua 1 — [lepeyeHb KOMIETEHIIMNA U MHANKATOPOB X JOCTHKCHHS

Kareropus Kon u
Kon n HanMeHOBaHUE HHAMKATOPA AJOCTHKEHHUSI
(rpynma) HAalMEHOBAHUE
KOMIIETEHIINU
KOMIIETEHIINH KOMIIETEHIINH

VYK-2 Cnocoben
OTIPEACIIATh KPyT
3a7a4u B paMKax
IOCTaBJICHHOU IIETIU
U BBIOMpAThH

VYK-2.3.1 3HaTh BUJBI PECYPCOB U OTPAHUUYEHUS IS
peleHMsI TOCTAaBIEHHBIX 33134
VYK-2.V.1 ymeTs NpoBOUTH aHAJIN3 [TOCTABJIEHHOU
1esnu 1 GopMyaupoBaTh 3a/1auu, KOTOpbIe
HEO0XOAUMO PELIUTh IS €€ JJOCTHKEHUS
ONTUMAJIbHBIE
YHuBepcanbHbIe CHIOCOGLL HX VYK-2.Y.3 yMeTh BbIIBUTaTh AJIbTEPHATUBHBIC
KOMIIETEHIIUU BapUaHTHI ACUCTBHH C 11eTIbI0 BBIOOPA ONMTUMAIIBHBIX
peLeHsl, UCXOAs U3
CIOCOOOB pelIeHUs 3a4a4, B TOM YHCJIE C IOMOIIBIO

JNEHUCTBYIOLIUX
Y U (POBBIX CPENICTB
MIPaBOBBIX HOPM,
i — VYK-2.B.2 Bnageth HaBbIKaMH BHIOOpA ONTUMATILHOTO
CCVDCOB I crioco0a perieHus 3a7a9 ¢ y4eTOM UMEIOITUXCS
pecyp . YCJIOBUM, pECYPCOB U OIrPaHUUYEHUI
OrpaHUYEHUN

2. Mecro nucummumHbl B cTpykType Ol




JucuumHa He Oa3upyercss Ha 3HAHUAX, paHee MPUOOPETEHHBIX CTYAEHTaMH IpPU
U3y4EHHH B By3€ KaKUX JIMOO AUCLUIUINH.

3HaHMsl, MOITYYEHHbBIE IPU M3YUYEHUU MaTepuaia JaHHOW TUCLUIUIMHBI, UMEIOT Kak
CaMOCTOSITEJIBHOE 3HAYECHUE, TAK U HCIIONB3YIOTCS IIPU U3YYEHUU NPYTUX JUCLUILINH:
- Marematuka. Teopust BEpOATHOCTEN U MaTEMAaTUYECKAs CTATUCTUKA

3. OOBeM u TpyI0EeMKOCTh TUCITUTLIAHBI
Jlanubie 00 oOmieM 00beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BHIOB y4eOHOM
paboTHI 10 AUCHHUTUINHE (M paclpeeNieHUe 3TOH TPYIOEMKOCTH 110 CEMECTPaM) MPEACTABICHBI B
Tabymue 2.

Tabmuua 2 — O6beM U TPYLOEMKOCTh TUCIUILITUHBI

TpynoeMkocTs 110

Bun yuebHoit paboTbl Bcero ceMecTpam
No2
1 2 3

Oowan mpyooemKkocmp oucyunIuHbsl, 4/ 144 4/ 144
3E/ (4ac)
U3 Hux yacos npakmuyueckoli R002Z0Mo6KU
AyoumopHnule 3anamus, BCETO 4ac. 68 68
B TOM YHUCIJIC:

nexiuu (JI), (dac) 34 34

?paK)TI/I‘IeCKI/Ie/CeMI/IHapCKI/Ie saastus  (I13), 34 34

qac

nabopaTtopHubie padoTs (JIP), (uac)

KypcoBoii nmpoekT (pabdota) (KII, KP), (gac)

9K3aMeH, (Jac) 54 54
Camocmosamenvnas paboma, Bcero (dac) 22 22
Buo npomesxcymounoii ammecmayuu. 3ayer,
mudd. 3auger, sx3amen (3auver, udd. 3au, OK3. OK3.
DK3.*%*)

** o
HpI/IMeLIaHI/Ie . KaHJIUJAaTCKUH 3K3aMCH

4. CopepxaHue AUCIUTUTUHBI
4.1. PacnpeneneHue TPyIOSMKOCTH JTUCIUIUIAHBI ITO pa3/ieiaM U BUaM 3aHSATHIA.
Pa3nensl, TeMBl JUCHUTIINHBI U MX TPYAOEMKOCTh MPUBEECHBI B TaOIUIE 3.

Tabmmma 3 — Pa3nensl, TeMbI TUCIUIUIMHBI, HX TPYTOEMKOCTh

Pa3pgensl, TeMBI JUCLUIIIAHBI Jlexmun I13 (C3) JIP KII CPC
(gac) (gac) (gac) (gac) (gac)
Cemectp 1
Pasnen 1. KoMmiaekcHble uncia u 6 8 3
MaTpPHUIIBI
Paznen 2. CucTeMbl THHEHHBIX 6 9 3
YpaBHEHUH

Pa3nen 3. JIuneiinsle npocTpaHCcTBa

Pazpnen 4. Bextopbt

Pazpen 5. IlpsimMas Ha mI0CcKOCTH

A B OO
o1l | 0| O
Wl W ww

Pa3nen 6. Ilpsimas 1 I0CKOCTH B
IIPOCTPAHCTBE




Pazpen 7. Kpussle BToporo nopsaka 3 0 4

Hroro B cemecTpe: 34 34 22

Utoro: 34 34 0 0 22

[lpakTHueckas TOATOTOBKA 3aKJIIOYAaeTCd B  HETOCPEICTBEHHOM  BBINTOJHEHUH
Oo0y4yaromMMHUCS  OMNpPENENEeHHBIX  TPYNOBBIX  (GYHKUMHA,  CBA3aHHBIX C  Oymymiel
npodeccHoHaIbHON AEATENTbHOCTHIO.

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

Ta6muma 4 — ConepxaHue pa3zesioB U TeM JEKIIMOHHOTO UK
Howmep paspena HasBaHue u copepxanue pa3enoB U TeM JIEKIIMOHHBIX 3aHATHN

1. [lonsiTHe KOMIIIEKCHOTO YKcia. JIeHWCcTBUS Hal KOMIUIEKCHBIMU YHCIIaMH B
anrebpanveckoii Qopme. JleicTBus Han KOMIUIGKCHBIMH YHCIAMU B
TpuroHomerpudeckoit popme. @opmyna Myaspa. M3BneueHne KOpHS U3
KOMILICKCHOTO Yncia. (2 yaca)
Ilonsatne marpuubl. JIMHEHHBIE oOllepaluy HaJx MaTpulaMu. JIuHelHas
3aBUCUMOCTh W HE3aBUCHMOCTh MATpuL. TpaHCIOHMPOBAHHE MATPHIL.
YMHO)€eHue MaTpull. MHOrOWIEHbl OT KBaJpaTHBIX MaTpull (4 yaca)
2. Omnpenenurenu u ux cBoiictBa. OOpaTHast maTpuiia. Pemenue npocteimmx
MAaTpuU4HbIX ypaBHEHUU. MaTpuyHblii METOX pEUICHUS JIMHEHWHBIX
ypaBHeHUH. (2 yaca)
Meton Kpamepa. Merox I"aycca. (2 gaca)
CobOcTBeHHbIE 4YHClIa U COOCTBEHHBbIE BEKTOPBHI KBaJPATHBIX MAaTpHIL.
DYHKIMU OT KBAJIpaTHBIX MaTpHIl (2 yaca)
3. Jluneitnple mpoctpaHcTtBa. Omnpenenenne U npuMepbl. basuc wu
KoopauHaThl.  JluHeWHble mpeoOpazoBaHus. Marpuna — JIHHEHHOTO
npeoOpaszoBanus. (5 4acoB)
4. I'eomeTrprueckue BekTopbl. OCHOBHBIE OllpeneaeHus. JInHeliHble onepanun
HaJl BeKTOpaMu. JInHeiiHas He3aBUCUMOCTh BEKTOpOB. bazuc. KoopauHarsl.
Cucrembl KOOPIMHAT HA MJIOCKOCTH M B MPOCTpaHCTBE (4 yaca)
CkanspHoe npou3BeAeHUE BEKTOPOB. BekTopHOE NMpon3BeIeHNE BEKTOPOB.
CMenianHOe TPOU3BeEICHNE BEKTOPOB. (2 yaca)
5. VYpaBHeHHsI NpsIMON Ha IUIOCKOCTH. 3aJauyd Ha COCTaBJICHHME ypaBHEHUU
npsiMoit. (2 gaca)
Yron mexay npsiMbIMU Ha IUIOCKOCTU. PaccTosiHue OT TOYKH 10 NpAMOM Ha
wiockocTu. PaccrosiHue Mexay napajuieTbHbIMU NPSIMBIMU. (2 yaca)
6. YpaBHEHMsI ITIOCKOCTHU. 3aaHKE IPSIMON B TPOCTPAHCTBE. (2 yaca)
Yron Mexy IIIOCKOCTSIMH. YTOJI MEXKY NPSAMBIMU B MPOCTPAHCTBE. YTOJI
MEXIy MpsSMOM U IUIOCKOCTBIO. PaccTositHue OT TOYKM A0 IUIOCKOCTH.
PaccrosiHne mexny napamienbHbIMU INIOCKOCTAMU. PaccTosiHME OT TOYKH
710 IIPSIMOM B ITPOCTPAHCTBE. (2 yaca)
7. Onnmunc. ['mnepbona. [Tapabona. [lomspHoe ypaBHEHHWE KPHUBOW BTOPOTO
nopsiaka. KanoHnyeckne ypaBHeHHs KpUBOW BTOpOro nopsizika (3 Jaca)




Tabnuna 5 — [IpakTudeckue 3aHATHS U UX TPYJTOEMKOCTb

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

N3 Hux Ne
DopMBITTPaKTH N
No . Tpynoem- | mpakTH4eCKOM | paszjaena
wn Tembl MpakTUYECKUX 3aHATUN 4ECKUX kocTh, (4ac)| moaroToski, | Aucwum-
3aHATUN
(dac) JIUHBI
Cemectp 1
1. | JelicTBUS HaJ KOMILICKCHBIMHU Pemrenue
YHUCIIaMU B aJIreOpandeckoi 3aga4 2 1
dbopme. Tpuronomerpuieckas
dbopMa KOMIUIEKCHOTO YHCIIa.
2. | Jle¥icTBus HaJ KOMIUICKCHBIMH Pemrenue
qyicIaMU B 3aga4 2 1
TPUTOHOMETPUIECKOM hopme
3. JIuHeliHbIE Onepanuy Hax Pemenne
MaTpPULIAMHU. 3a1aqy 4 1
TpaHcCIOHMpPOBaHKUE MATPULL.
YMHOKXEHUE MATPHI]
4. | BpluncieHue onpeneIuTenci. Pemenue
O6parnas matpura. Pemenne 3a7a4 3 2
MaTpPUYHBIX YPABHCHUM.
5. MarpuuHblid METOI PELICHUS Pemenue
CUCTEM JIMHEMHBIX YPABHEHUM. 3a1a4 3 2
Meron Kpamepa
6. Meron I'aycca Pemenne 3 9
3a1a4
7. PaznoxxeHue BEKTOpPOB 10 Pemenue
0azucy. Beraucnenune 3aga4
KOOPJMHAT TOYEK B 00IIEH 2 4
JIEKapTOBOM CUCTEME
KOOpJIMHAT.
8. CkanspHoe pou3BeCHNE Pemenune 5 4
BEKTOPOB 3azaqy
9. BekropHoe u cMenanHoe Pemenne 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 v IIOCKOCTH B Pemenue 5 6
MIPOCTPAHCTBE 3azaqy
Bcero: 34

Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYIOEMKOCTb

4.4. JlabopaTopHbIe 3aHATHUS

TeMbl 1a00paTOPHBIX 3aHIATHI M UX TPYJOEMKOCTh IPUBEEHBI B TA0IHUIIE 6.




N3 aux No

Ne TpymoeMKOCTD, | IIPAaKTUYECKOU | pa3aeina
HaunmenoBanue nabopatopHbix paboT pyA - | TP pasit
(qac) MOJATOTOBKH, | JHCIIHAI

(gac) JIUHBI

VY4eOHBIM MJIaHOM HE MPEAYyCMOTPEHO

Bcero

4.5. KypcoBoe NMpoeKTUpOBaHUE/ BHITTOTHEHUE KYPCOBOW PabOThI
Y4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

4.6. CamocrosiTenbHas paboTa 00yJaromuxcs
Bunsl camocTosTensHON paboThI M €€ TPYIOEMKOCTh IPUBEIEHBI B Tabnuue 7.

Tabmuia 7 — Buasl caMOCTOSITEIBHOM paOOTHI M €€ TPYI0EMKOCTh

. Bcero, | Cemectp 2,
Bun camocrosiTensHO#M paboThI

qac qac

1 2 3
W3ydeHne TeopeTHuecKoro MmaTepuania 5 5
nucturuasl (TO)
Kypcopoe npoektuposanue (KII, KP)
PacuerHo-Tpaduueckue 3ananus (PI'3)
Brimonnenue pedepata (P)
[TonroroBka K TEKyIIeMy KOHTPOJIIO 5 5

ycneBaemoctu (TKYVY)

Jomamraee 3aganue (/3) 5 5

KonTponbsabie paboTsl 3a0uHnKoB (KP3)

[ToaroroBka K MpOMEKYTOUHOM

arrectanuu (I1A) ! !

Bceero: 22 22

5. Ilepeuensb yueOHO-METOIUIECKOTO 0OECIICUCHHUS
JUISL CAMOCTOSTEITLHON PabOThl 00YUYaAIOIMIUXCS TT0 AUCITUTUTHHE (MOIYJTIO)
Y4eOHO-MeTOINYEeCKHE MaTepuallbl ISl CaMOCTOSTENIbHOW paboThl O00yYaromuXcs yKa3zaHbl B
ma. 7-11.

6. IlepedeHs Mev4aTHHIX U AIEKTPOHHBIX Y4EOHBIX N3AAHUIHI
[lepeueHpb neUaTHBIX U SJEKTPOHHBIX Y4eOHBIX M3IaHUH MpHUBEICH B Tabmuie 8.
Tab6muia 8— IlepeueHb MeYaTHBIX W AJIEKTPOHHBIX YICOHBIX U3aHUN

Komuectso
SK3EMILLIPOB B
lngp/ bubnmorpaduueckas ccpiika OubmoTexe
URL agpec
(KpoMe AIIEKTPOHHBIX
AK3EMILISIPOB)
VYK 514 BBK Bbexnemuresa JI.A., [lerposuy A.1O., Uybapos H.A. 200
22.151b42 COOpHUK 3a7a4 110 aHATUTHYECKOH TEOMETPUH U
JUHEHHO# anredpe: Yue6. mocooue / ITox pexn. 1.B.
Bbexnemuriiiesa. — 2-e usj., nepepad. — M.: DUBMATIIUT,




2006. — 496 c.

VK Kasakos A.fl, Makaposa M.B. Maremaruxka. 50
517.521(075.8) Amnanuruueckas reomerpust: yueo. [Tocooue / CIIO.:

I'VAII, 2019. - 51 c.
http://e.lanbook.co | bekmemures, J.B. Kypc aHaauTHUeCKOMi T€OMETPUHT U OBC Jlanb
m/book/58162 JUHEWHOH anreOpkl. [ DIeKTPOHHEIH pecypc] —

OnektpoH. naH. — CII6. : Jlans, 2015. — 448 c.
http://e.lanbook.co | bekmemuriesa, JI.A. COOpHHUK 3a1a4 [T0 aHATUTHIECKOM OBC Jlanb
m/book/72575 TCOMETPHH U JIMHEHHOH anreOpe. [DNeKTpOHHEIH pecypc]

/ J1.A. Bexnemuena, /I.B. bexnemumes, A.1O.

ITerpoBuy, U.A. UybapoB. — Dnekrpon. gan. — CII6. :

Jlansp, 2016. — 496 c.
http://e.lanbook.co | Horukos, A. V. Hauana nuHeiHo# anre6ps! u 9BC Jlans
m/book/71997 aHaJMTHYecKas reoMeTpus : yueOHoe nocodue / A. U.

HogukoB. — Mocksa : DU3MATIINUT, 2015. — 376 c.
https://e.lanbook.c | Matemaruka. 3a1a4un OBBILICHHON TPYIHOCTH JUIS OBC Jlanp
om/book/115483 CTYZACHTOB BY30B : yuebHoe mocodue / . B. Banos, O.

K. NBanoBa, O. A. OxyneBa, H. A. ToiraeHHHKOBA ; IO

penaknueit Y. B. UBanoBa. — Cankt-IletepOypr : Jlaus,

2019. — 156 ¢

Usnesa, A. M. Jluneiinas anrebpa. AHaIUTHUECKAS SBbC Jlann
https://e.lanbook.c | reomeTpus : yuebHoe ocobue / A. M. Usnesa, I1. 1.
om/book/152265 [punynxkas, U. 1. YepHsix. — 5-e u3a-e, ucnp. u oM. —

HoBocubupck : HI'TY, 2019. — 183 c..
https://e.lanbook.c | Bexnemues, /I. B. Kypc ananutudeckoi reoMmeTpuu u OBC Jlaus
om/book/58162 TMHEHHOH anreOpsl : yueOnuk / J1. B. beknemumies. —

13-e u3n., ucnp. — Cankr-IlerepOypr : Jlanp, 2015. —

448 c.
https://e.lanbook.c | T'eBopksn, I1. C. Beicias matemaruka. JInHeitnas 9BC Jlans

om/book/48192

anreOpa v aHaJTUTHIECKast TeOMETPHS : yaeOHOe Tocooue
/ I1. C. T'eBopksiH. — Mocksa : ®USMATIJIUT, 2011. —
208 c.

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

Jluneitnas anreOpa ¥ aHATUTUYECKAs TCOMETPHSL:
y4eOHHUK U npakTukyMm st By30B / E. I'. IlmoTHuKOBa, A.
I1. iBanos, B. B. Jlorunoga, A. B. Mopo3oBa; mox
penakuueii E. I'. IInotHukoBoit. — Mockaa:
M3marenscTBo HOpaiit, 2019. — 340 ¢

https://urait.ru/bc
0de/493221

Caburos, U. X. Jluneitnas anre6pa u
aHATMTUYECKasi TEOMETpHUs: YIeOHOe TocoOue Jist
By30B / U. X. Cabutos, A. A. Muxaes. - 2-¢ u3J.,
ucnp. u non. - Mocksa: U3gatensctBo FOpaiit, 2022.
— 258 c.

https://urait.ru/bc
00de/434042

[TaxomoBa, E. I'. Jluneiinas anredpa u
aHanuTudeckas reomerpus. COOpHUK 3aJaHUi:
yaeOHoe rmocobue /i 6akanaBpuara v CrielHaIuTeTa
/ E.T. ITaxomoBa, C. B. PoxxkoBa. - MockBsa :
WzparensctBo FOpaiit, 2019. - 110 c.

https://urait.ru/bc
0de/430892

Jly6siruna, E. H. Jlunelinas anrebpa: yuebHoe
nocobue s By30B / E. H. JIy6saruna, E. M.
BeuTtomoB. - 2-¢ u3a. - Mocksa : M3natenbcTBo
HOpaiit, 2019. - 150 ¢



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

7. IlepeueHb 3IEKTPOHHBIX 00Pa30BaTENBHBIX PECYPCOB
MH()OPMAIIMOHHO-TEICKOMMYHHKAIMOHHOM ceTH «/HTepHET»
[Tepeuenn AIIEKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcoB UH(POPMALMOHHO-
TENICKOMMYHHUKAMOHHOW cetn «MHTepHeT», HEOOXOAWMBIX [UIi OCBOCHHUS IUCIUTUINHBI
npuBeseH B Tabmuie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O0pa30BATENBHBIX PECypcoB HH(MOPMAIMOHHO-
TEJICKOMMYHUKAIMOHHOU ceTh «HTepHET»
URL anpec Hanmenosanmue
http://www.math-net.ru OObmepoccuiickuii MaTeMaTHYeCKuii opTa
http://e.lanbook.com/view | OBC «Jlaub»

8. Ilepeuenb HHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepeduenr mporpaMMHOTO OOECIIEUEHHUS, HCIOIB3YeMOTr0 IPU OCYIIECTBICHUHI
00pa3oBaTeNLHOTO MpoIiecca MO AUCIUIITUHE.
[TepedyeHs UCIOIB3yeMOTro MPOrPaMMHOTO oOecriedeHus peacTasieH B Tadauie 10.

Tabmuua 10— Ilepedens nporpaMMHOTo 00eCTIeYeHHS
Ne /i HanmenoBanmue
MicrosoftWindows
MicrosoftOffice
MathType
Wolfram Mathematica

Ao e

8.2. Ilepeuenn MH(POPMALOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMBIX pu
OCYIIECTBICHIH 00pa30BaTEILHOTO MpoIiecca Mo AUCIUIIIHHE

[lepeyeHb HCMONB3YeMbIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM TNPEACTaBICH B
Tabymue 11.

Ta6muma 11— [Mepeyersr nHOOpPMAITMOHHO-CITPABOYHBIX CUCTEM

Ne /i1 HaumenoBanue

9BC Jlanb

9. MarepuanbHO-TeXHUYecKast 6a3a
CocraB MaTepualbHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOW [JIi  OCYIIECTBIICHHS
00pa30oBaTeNbLHOTO MpoIiecca Mo TUCIUIUTHHE, TIPECTaBlIeH B Tabnuiel 2.

Ta6mmma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl

Ne HanmenoBanue cocTaBHOM 4acTu Howmep aynuropun
n/m MaTepUaTbHO-TEXHHUECKOH 0a3bl (Tipu HEOOXOMMOCTH )

1 | JleknmonHas ayiuTopus

2 | Ayauropus Ais MPaKTHYECKUX 3aHATUI

10. Onenounsble cpencTBa A NPOBEIEHUS IPOMEXKYTOUHON aTTecTaluu
10.1. CoctaB OIICHOYHBIX CPEICTBAJS MPOBEACHUS IMPOMEKYTOYHONH aTTECTALlUU
00ydJaronuxcs Mo IMCUUILIMHE TTPUBeeH B Tadmmie 13.
Ta6muua 13 — CocTaB OLEHOYHBIX CPEACTB ISl IPOBEICHHS TPOMEKYTOUHOMN aTTeCTalluu

Bug npomexxyTouHOM arTecTanuu [lepeueHb OIIEHOYHBIX CPEICTB
OK3aMeH Crincok BOIpocoB / 33/1a4 K 9K3aMEHY;
TecThl.



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

10.2. B kauecTBe KpUTEpHUEB OIEHKH YPOBHS CGHOPMHPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIINH 00Yy4JalonMMHCA TPUMEHsAETCsl 5-0ajuibHas IIKajla OLEHKH C(HOPMUPOBAHHOCTH
KOMITETCHIINH, KOTOpas MpuBeeHa B Tabnuie 14. B TedeHne ceMecTtpa MOXKET MCIOJIb30BAThHCS
100-0annpHast ~ mKama  MOAYJIBHO-PEUTHMHTOBOW  CHCTEMBI  YHHUBEpCUTETa,  IpaBHia
HCIIOJIb30BAaHUsI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Ta6mmma 14 —Kpurepun orieHkn ypoBHs ChOPMUPOBAHHOCTH KOMITETCHITUMA

Or11eHKa KOMITETEHITUHN

XapakTepucTUKa c(hOPMUPOBAHHBIX KOMIIETEHLUIA
5-0ayupHas mKaia PaKIEp bop

— oOyuaronuiicss TJIyOOKO M BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepuar;

— YBEpPEHHO, JIOTUYHO, TTOCIIEIOBATEILHO M TPAMOTHO €r0 U3JIaracT;

— ONUPAsACh HA 3HAHUS OCHOBHOM W JIONOJHHUTEIBHON JHMTEPATypH,
TECHO MPHBS3BIBAECT YCBOCHHBIC HAYYHBIE MOJIOKEHHSI C MTPAKTUYECKON
JIeATEIIbHOCTHIO HAIPaBICHHUS;

— yMeJI0 0OOCHOBBIBACT U APTyMEHTHPYET BBIABUTAaEMbIC UM HJICH;

— JIeJIaeT BBIBOJBI U 000O0IIECHMUS;

— cBOOOHO BJIAJICET CHCTEMOM CIEIUATM3HUPOBAHHBIX MOHSITHH.

«OTJIIMYHO»
(Ga4YTCHO»

— oOyyJaronuics TBEpI0 YCBOMII MMPOTPAMMHBIN MaTepuai, TPaMOTHO U
M0 CYIIECTBY W3JaraeT €ro, OINUpasCh Ha 3HAHWS OCHOBHOM
JTUTEPaTypHl,

— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEN;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHYECKOW JIESITEIBHOCTHIO
HaIpaBJICHUS,

— apryMEHTUPYET Hay4YHBIE MMOJIOKEHHUS;

— JIeJIaeT BBIBOJBI U 0000IIECHMS;

— BJIAJICET CUCTEMOM CIEIMATU3UPOBAHHBIX MOHSITHH.

(XOPOLIO»
(Ga4uTCHO»

— oOy4Jaronuiicss yCBOMJI TOJIBKO OCHOBHOW IPOTPaMMHBIA MaTepua,
10 CYIIECTBY HM3JaraeT €ro, OMMpasch Ha 3HAHUS TOJBKO OCHOBHOH
JUTEPATYPHL;

— JIONyCKaeT HeCYIIECTBEHHBIE OMNOKN U HETOYHOCTH;

— HCTBITHIBACT 3aTPYIHEHHUS B NPAKTHYECKOM NPUMEHEHHH 3HAHHH
HarpaBJICHUS;

— cnab0 apryMeHTUPYeT Hay4YHbIE MTOJIOKEHUS;

— 3aTpyaHsieTcs B GOpMYIMPOBAHUN BBIBOJOB M 0000IICHHUIA;

— YaCTUYHO BJIICET CUCTEMOH CIICIMATH3UPOBAHHBIX TOHATHH.

«yZIOBJIETBOPUTEITHLHOY
«BaYTEHO»

— oOyyJaronuiicss HE YCBOWJI 3HAYUTEIBHOM 4YacTH MPOrPaMMHOTO
MaTepuana;

— JIOIYCKaeT  CYIIECTBEHHbIE  OIIMOKM W  HETOYHOCTH  TIpHU
paccMoTpeHuH npo0sieM B KOHKPETHOM HaIlpaBJICHUN;

— UCTIBITHIBAET TPYAHOCTH B PAKTUYECKOM MPUMEHEHUH 3HAHUII;

— HE MOXET apryMEHTHPOBAaTh HAYUHBIE ITOJIOKEHUS;

— He (OPMYIHPYET BBIBOJAOB U 0000IICHHIA.

«HEYIOBJIETBOPUTEIIHLHO
«HE 3aU4TECHO»

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

Tabmuna 15 — Bompocs! (3agaun) 118 9K3aMeHa

Ne /it [Tepedenn BOmpocoB (3a1a4) Tl IK3aMeHa Kon
WHMKATOpa
YK-2.V.1
3amanue 1.
1. 1) BbruucIUTh NPOU3BEACHNE KOMIUICKCHBIX YUCET B
anreOpanveckoit hopme 3anucu
(54 2i) = (6 + 5i)




2) Bepno mu yrBepxkaenue: «JlelicTBUTEIbHAS YacTh
MIPOM3BEICHUS KOMIUIEKCHBIX YMCEN B aluredpandeckoit popme
3allMCH paBHA MPOU3BEACHUIO JEHCTBUTEIBHBIX YaCTEH
COMHOXMUTENEN». OTBET apryMEeHTUPYHTE.

3ananue 2.
1) Bp4HCINTD NPOU3BEICHUE KOMIUIEKCHBIX YHCEN B
anreOpanyeckoit popme 3anucu
(7 —4i) = (1 + 30)

2) BepHo 1u yTBepkacHuUe: «/lelicTBUTENbHAS YacTh
MIPOU3BEICHUS KOMIUIEKCHBIX YHCEN B alireOpandeckoi popme
3aIUCH BBIYMUCIIAETCS KaK Pa3HOCTh MTPOU3BEICHUS
JIEUCTBUTENIbHBIX YACTEW U MPOU3BEICHUS MHUMBIX YacTeil
COMHOXMUTeENEN». OTBET apryMEHTUPYHTE.

3amanue 3.
1) BblHUCIUTH NPOU3BEICHNE KOMIUICKCHBIX YUCET B
anreOpanveckoit hopme 3anucu
(7 + 4i) = (4 — 3i)

2) Bepno mu yrBepxkaenue: «JlelicTBUTEIbHAS YacTh
MPOM3BEICHUSI KOMIUIEKCHBIX YHCEN B aluredpandeckoit popme
3aMKMCH BBIUMCIAETCSA KaK CyMMa MPOU3BEACHUS
JIEWCTBUTEIIBHBIX YAaCTEW U MPOU3BEICHUS MHUMBIX YacTEl
COMHOXUTENEH». OTBET apryMeHTHUPYUTE.

3amanue 4.
1) BbluuCIUTH NPOU3BEACHNE KOMIUICKCHBIX YUCET B
anreOpanveckoit hopme 3anucu
(9 — 4i) = (8 — 5i)

2) Bepno mu yrBepxkaenue: «JlelicTBUTEIbHAS YaCcTh
IPOM3BEACHUS KOMITJICKCHBIX YHCeIN B alireOpandeckoit popme
3aMMCH BBIUUCISAETCSA KaK IPOU3BEICHNS MHUMBIX 4acTeU
COMHOXMUTENEN». OTBET apryMEeHTUPYHTE.

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

2) BepHo nu yrBepxkaenue: «IIponsBeeHne KOMIUICKCHBIX YHCEI
B anreOpanueckoit (opme 3ammcu MOXKeT OBITh BBIYHCICHO TI0
IIPaBWJIy BBIUMCIECHUSI IPOU3BENEHUS MHOTrOwieHoB» OTBeT

apryMEeHTUPYUTE.




3amanue.
1) BBIYHCIUTH MPOU3BEACHHE KOMILICKCHBIX YHCEI.

Zl=5[cosg+ising) u Zz=7[cosg+ising)

2) BepHo nm yrtBepkacHHe: «Jlis BBIYMCICHUS NPOM3BEICHUS
KOMIIJICKCHBIX qucell HGOGXOI[I/IMO 3arucarb nux B
anreOpandeckom Buae». OTBET apryMeHTUPYHTE.

VK-2.B.2

3ananue.

1) BbruuciuTh 4acTHOE KOMILUIEKCHBIX qrcen B
TPUTOHOMETPHUYECKOH (hopMe 3arucHu.

Z, 10(005% +isin g)

Zy S(COS% +1i zin E)

2) Bepno nm yrtBepkaeHue: «[Ipu  BBIYMCICHHMH YacTHOTO
KOMIUIEKCHBIX YHMCEJI MOLYJIb U apIyMEHT PE3yJIbTaTa sBIISIOTCA
pe3ysbTaTaMu JEJIEHUs MOIYJS JEIUMOI0 Ha MOAYJb JAEIUTEINs
U apryMeHTa JAeIuMOro Ha aprymMeHT genurerns». OtTser
oOocHyiite.

VK-2.B.2

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

VK-2.3.1

Pe3yanaT KaKOﬁ OHGpaI_II/II/I HaJd KOMIIJICKCHBIMU YU CJIaMH MOXKET
OBITH 3aIIMCaH B BHUE

|z1] - [z2| (COS(@at@2) + isin(p1t¢2)) ?

VK-2.3.1

Pe3yanaT Kakou oncpanru Hall KOMIIJICKCHBIMU YU CJIaAMU MOIKET
OBITH 3amucaH B BUAIC |Z1]:|Z2| (COS(Q1-¢2) + iSin(@1-¢2)) ?

VK-2.3.1

3ananue 1.
1) KowmrmiekcHoe unciio Z 3alicano B alreOpandecKoi u B
TPUTOHOMETPHUECKOHN opmax:

—

7 v3 1 L ™ T
—?+1§— (CGSE+Lsmg)

Haiinnre 12-10 creneHs yucia Z

2) Kakyio ¢popmy 3amucu 4rcia Bbl Hcmoib3oBanu? O0ocHy#Te
CBOI1 BBIOOD

3amaunue 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 cTeneHs uncia Z

2) Kakyio ¢popmy 3amucu 4rcia Bbl HCob30Banu? O00CHyiTe

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




CBOM BBIOOP

3amanue 1.
1) Haiitu matpuiyy C = 4A + 3B*, rae

2 -2
10 2y,
(43 2e=( 3)
2) Bribepute u3 crucka nupoBbie CPEACTBa, KOTOPHIE MOTYT

OBITH IPUMEHEHBI JJIS PEIICHUS TaHHOH! 3a1a4H.
a) Microsoft Access
b) Wolfram Mathematica
c) Microsoft PowerPoint

3aganue 2.
1. Haiitu matpuity C = 44 — 5B*, rie
2 -2
1 4 2
A= B=|-—
(_1 3 _4) ( 31 —43>
2. Bribepute u3 cnucka nupoBbie CPeACTBa, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JUISl PEIICHNS JaHHOH 3a1a4H.

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=|—
(2 3 2r-(2 1)

2. Bri6epuTte u3 cnimcka mudpoBbie CPeIcTBa, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JJIS PEIICHUs TaHHOH! 3a1a4H.

a) Microsoft Access

b) Wolfram Mathematica

C) Microsoft PowerPoint
3aganue 4.

1. Haiitu matpuny C = 34 — 5Bf, rae

1 -2
/10 2y,
(s 3 2= 3)
2. BriGepure u3 crincka uQpoBble cpeicTBA, KOTOPIE MOTYT

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

VYK-2.3.1
VK-2.V.3




3aganue 5.
1. Haiitu matpuny C = 44 + 3BY, rae

a-(h 4 2e( )

3 -3
2. Bri6epuTte u3 cnimcka mudpoBbie CPeIcTBa, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JJIS PEIICHUs TaHHO! 3a1a4H.
a) Microsoft Access
b) Wolfram Mathematica
C) Microsoft PowerPoint
1. 3anummTte pe3ynbTaT ACUCTBUN HAJ MaTPUIIAMH. VYK-2.3.1
A+0=...
2. 3anuimmTe pe3yabTaT ASHCTBUM HaJl MaTpUIlaMHU
A+ (-A)=
3. Tlpomomxute hopmyiny
9.
7(A+B)=
4. Tlpomomxute hopmyny
5A-5B=
5. Tlponomxure popmyiy
2 X(4A)=
Samanue 1. VK-2.V.3
1) Haiitu npousBenenue Matpuil A = B, rie
2 5
0 -2 —4
a=( ) o= —z)
2 —4 5 2 0
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
10. c) Wolfram Mathematica

3ananue 2.
1) Haiitu npousBenenue Mmatpunl 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 TaHHOH! 3a1a4H.

a) Microsoft Access
b) Microsoft PowerPoint




C) Wolfram Mathematica

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

_ _ 4 3
3 efi 3

2) BriOepure u3 cnricka uQpOBbIe CPENCTBA, KOTOPBIE MOTYT
OBITH IPUMEHEHBI JUIS PEIICHNS JaHHOH 3a1a4H.

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

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

0 -2 -3
a=( B = (1 —3)

2 —4 0 ) 3 0
2) BriGepuTte u3 cnucka nupoBbie CpeacTBa, KOTOPbIE MOTYT OBITH
NPUMEHEHBI JUTsI PeIICHHs TAHHOM 3a/1a4uu.
a) Microsoft Access

b) Microsoft PowerPoint
C) Wolfram Mathematica

3amanue 5.
Haittu npoussenenne matpuu A + B, 111€
2 3
a=(7 0D B:(l —2)
2 0
2. BeibepuTe u3 ciricka MUQPPOBBIE CPEICTBA, KOTOPHIE MOTYT OBITh
MIPUMEHEHBI JIJIs1 PEIICHMS] TaHHOW 3aJ1a4uu.
a) Microsoft Access

b) Microsoft PowerPoint
C) Wolfram Mathematica

11.

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

2) OOoCHYHTE KaK BBIYHUCIIUTH OMPEICIUTEIh BTOPOTO MOPSIKA.

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

i
4 -5

2) OO0OCHYHTE KaK BBIYHCIIUTH OMPEICIUTEIh BTOPOTO MOPSIKA.

YK-2.V.1




3amanue 3.
1) Haiitu ompenenurens 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) OOOCHYHTE KaK BBIYHUCIIUTH OMPEICIUTEIh BTOPOTO MOPSIKA.

YK-2.V.1
1 2 -1
3aganue: nana matpuna { 3 1 2
4 -2 5
Haiinure anrebpandeckue TOMOIHEHUS:
1 . A 1 1
12. 2. Aygp
3- ASZ
4. AZS
5- ASS
13 Uemy paBeH OIpeIeNnuTENb TPEYTrOJIbHON MaTpUIbl? VK-2.3.1
O6o3HaunM Ay, A, ..., A;py — CTPOKH MATPULIBL U @y; @3; - j Oy - VK-2.3.1
NeMCTBUTENBHBIEC YHCIIA.
Ecnu cymectByeT Takoil Habop umcen, Cpeu KOTOPBIX €CTh XOTs-
14 OBl OZJHO YMCIIO OTJIMYHOE OT HYJIS, U IIPU STOM JIMHEHHas

KOMOHMHAIMSI CTPOK MATPHIIBI C 3TUMHU YHCIIaMH paBHA HYJIEBOI
CTpOKE:
ad, +ad; + o +andn =0,
rae 0 = (0,0, ...,0).
Kaxk B 3TOM cityyae Ha3bIBalOTCSI CTPOKH MAaTPULIbI?




ITycTh MaTpuibl A 1 A yIOBIETBOPSIOT YCIOBHIO YK-2.3.1
15. A'A1=A1TA=E, rue E — equnnunas MaTpHILa N -To MOPsJIKa.
Kak Ha3pIBalOTCS Takue MaTpUILbI?
3ananue 1. Halitu matpuity X u3 ypaBHenust A = X = B, rie YK-2.V.1
a=( 2 a-(, )
—2 5 —17 -9
3aganue 2. Haiitn maTpuny X u3 ypaBHeHust A = X = B, rae
-1 2 -9 —4
a=(5 ) =% )
3 —4 23 10
3ananue 3. Halitu matpuily X u3 ypaBHenust A = X = B, rie
16. A= (—1 3 ) B = (—10 —7)
2 -4 14 12
3ananue 4. Halitu matpuily X u3 ypaBHenust A = X = B, rie
a=( 5= o)
3 -7 29 19
3aganue 5. Halitn maTpuny X u3 ypaBHeHust A = X = B, rae
A:(l —3) B:(l-‘-l 5)
2 -8 34 12
Kak Ha3pIBaeTcs cucremMa ajaredpanueckux ypaBHEHHM, KaX10€ U3 YK-2.3.1
1. KOTOPBIX SIBIISETCS JIMHEHHBIM?
Kakune MeToapl peleHns CUCTEM JIMTHEHHBIX alnre0pandecKux YK-2.3.1
18. YPaBHEHU BaM U3BECTHBI?
CpaBHUTE yCIOBHS IPUMEHEHHSI METOI0B PELLIEHUSI CUCTEM YK-2.V.3
JMHENHBIX ypaBHeHUH. Kakoi MeTo1 penieHusi CUCTEMbI JTMHEUHBIX
19. anreOpanvdecKuxX ypaBHCHU IPUMEHSIIOTCS B TOM Cllydae, eclid
ONpPEIETUTENb MaTPULIBI CUCTEMBI PABEH HYIIO?
CpaBHUTE yCJI0BHS IPUMEHEHNSI METOI0B PELLIEHUSI CUCTEM YK-2.V.3
JMHENHBIX ypaBHeHUH. Kakoi MeTo 1 penieHusi CUCTEMbI JTUHEUHBIX
20. anreOpanvdecKuxX ypaBHCHU IPUMEHSIIOTCS B TOM Cllydae, eclid
MaTpuIila CUCTEMbI HE ABJISIETCS KBaJAPATHOM?
IIpy KakOM yCITOBUM OJTHOPOAHASA CUCTEMA JTUHEUHBIX YPaBHEHUI YK-2.3.1
21. MMEET HEHYJIEBOE pelIeHue?
Kak Ha3piBaeTcs [ByMepHas CUCTEMA KOOPAUHAT, B KOTOPOI YK-2.3.1
22. KaKJ1asl TOUYKa Ha TUIOCKOCTH ONPEAEIIAETCS IBYMs YHCIaMU -
MOJISIPHBIM YTJIOM U MOJISIPHBIM paguycom?
23. Kaxk Ha3piBaeTcs cuctema KOOpJMHAT, B KOTOPOU KaXKJasi TOUKa B YK-2.3.1

IPOCTPAHCTBE OIPeaCIIeTCs TpeMs unciaamu - (I, 0, ¢), rae r—




pamuyc-BeKTOpP TOYKH, 6 U () — 3CHUTHBIA U a3UMYTaJTbHBIN YIIIbI
COOTBETCTBEHHO?

24,

Urto Takoe BeKTOp?

VK-2.3.1

25.

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

VYK-2.3.1

26.

[To kaxoit popmyre onpenesiercsi CKaJipHOE MPOU3BEICHHIE
BEKTOPOB?

VK-2.3.1

217.

ITo xakoii popMyIie BEIYUCISAETCS CKATIIPHOE MPOU3BEACHUE

i
BCKTOPOB @ U b , eClli U3BECTHBI KOOPANHATHI BEKTOPOB B
nekaptoBoi cucreme (B cucreme : 0X, Oy, 0z)

VYK-2.3.1

28.

ITo xakoii popMysie BEIYUCISIETCS BEKTOPHOE MMPOU3BEACHUE
BCKTOPOB, €CJIN U3BCCTHBI UX KOOPAUHATHI B ,Z[GKapTOBOI\/'I CHUCTEMC
koopauHart (X, Y, 2)?

YK-2.3.1

29.

ITo kakoit popmyre onpenensercss MOAYJIb BEKTOPHOTO
MIPOU3BEJCHUS] BEKTOPOB?

VK-2.3.1

30.

UeMy paBHO pacCTOSIHHE OT TOYKH 0 MPAMO?

VYK-2.3.1

31.

3amanue 1. CocTaBUTh ypaBHEHHE NpPSIMOH MpPOXOIALIEH uepe3
x+2 v—9

TOUKy M (2,4) 1 epreHIUKYIIPHON NPAMON —5 =
OtBer 3amMcaTh B BHUJE YpPaBHEHUS MPSMOM C  YIJIOBBIM

ko3 urmeHTOM

3aganue 2. CocTaBUTh YpaBHEHUE MPSIMOM MPOXOASAIIEH uepes
TOYKY M(1,—4) u NEePHEHANKYIISIPHON PAMOM
—4x —5y+ 14 = 0.

OtBer 3amMcaTh B BHUJE YpPaBHEHUS MPSMOM C  YIJIOBBIM
ko3 urmeHTOM

3aganue 3. CocTaBUTh YpaBHEHUE NPSIMOM MPOXOASIIEH uepes
x+16 _ y—9

—4 -5

OtBer 3amMcarb B BHJE YPaBHEHHMS TMPSMOM C  YIJIOBBIM
K03 uUImeHTOM

TOuKy M (—1,—3) u napauieabHON IpsIMO

3ananue 4. CocTaBUTh ypaBHEHUE NPSIMOH IpOXOIsALIe uepe3
TouKy M (1,—1) u nepneHAuKYISIpHON npssMoit y = —5x + 2.
OtBer 3amMcaTh B BHUJE YpPaBHEHUS MPSMOM C  YIJIOBBIM
K03 uUImeHTOM

3amanue 5. CocTaBUTh ypaBHEHUE NPSIMOH MPOXOIsALIEH uepe3
. _x+1 y—6
TouKy M (3,1) 1 neprneHIuKyIIpHON NPAMON —5 = —4

VK-2.V.1




OtBer 3amMcaTh B BUJE YypaBHEHUS TMPSMOMl C  YIJIOBBIM

K03 uUImeHTOM

Kakum ypaBHEHHEM ONUCHIBAETCA MJIOCKOCTD B AEKAPTOBBIX YK-2.3.1
32. KoopauHaTax (X, Y, 2)?

Chopmynupyiite  HeoOXoAMMOE U JOCTATOYHOE  YCIIOBHUE YK-2.3.1
33. NapauIeTbHOCTU MPSIMOU U TUIOCKOCTH.

Kakum ypaBHEHHEM OIUCHIBACTCA MpsiMas, MPOXOASAIIas Yepes YK-2.3.1

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

Kaknum ypaBHEHHEM OMUCHIBAETCS TIPsIMast, TPOXOSINAast uepe3 IBe YK-2.3.1
3. TOUKH (X1, Y1, Z1) 1 (X2, Y2, 22)?

Kakum 006pa3om MOXKHO 3a7aTh IPSIMYIO C TIOMOIIBIO IBYX YK-2.3.1
36. MJIOCKOCTEH?

C noMoI1bio Kakoi popMyJIbl MOKHO HAHTH yroil MEXIY YK-2.3.1
3r. NPSAMBIMH?

Hopwmans k mmockoctr umeet koopaunatsl (A, B, C); koopauHaThl VK-2.3.1

HarpasJsroIIero Bekropa npsmoit (I,m,n)/
38. C moMoripio Kakoi (GopMysIbl MOKHO HAUTH YTOJl MEXIY MPSIMOM 1

MJIOCKOCTBIO?

I[To kakoit popmyse MOKHO ONPENENUTh PaCCTOSHUE OT TOYKHU 0 YK-2.3.1
39. IJIOCKOCTH?
40. Hanummure kaHOHUYECKOE YpaBHEHUE AJUIHUIICA. YK-2.3.1
41. Hanummre kaHOHUYECKOe ypaBHEHUE TUIIEPOOPHI. YK-2.3.1
42. Hamnummre kaHOHWYECKOe ypaBHEHHE TTapaOoITbl. YK-2.3.1

Bompocsr (3amaun) nist 3avera / aud . 3adera npeacrasieHsl B Tadnwuie 16.
Tabnuna 16 — Bonpocs! (3agaun) nns 3adera / audd. 3adyera
Kon
Ne /i [Tepeuens BompocoB (3a1a4) amns 3adera / qudd. 3ayera
P P (sanas) 1 pd WHMKATOpa

Y4eOHbIM MJIaHOM HE MPEAYCMOTPEHO

MpEeICTaBICHBI B Ta0wmIe 17.
Ta6mmia 17 — [lepedyenn TeM i KypCOBOTO MPOSKTUPOBAHMSI/BBITIOJIHEHHSI KyPCOBOI paOOTHI

[lepeuenp TeM [ KypCOBOTO MPOEKTUPOBAHUS/BBIIIOIHEHUSI KYpCOBOM paboThI

Ne i/t

KYpPCOBOM pabOTHI

[IpumepHbIil TepeyeHb TEM I KypCOBOT'O POSKTHPOBAHNUS/BBITIOTHEHUS

Y4eOHBIM IIIAHOM HE MPEIYCMOTPEHO




Bompocel st mpoBeneHUsS TPOMEKYTOYHOM aTTeCTAllMM B BHJE TECTHPOBAHHUS
npeICTaBICHEI B Ta0nwmie 18.

Tabnuua 18 — [IpumepHbIii IepeueHb BOIIPOCOB ISl TECTOB

No . Kon
[IpumepHBIii TepeueHb BOMPOCOB ISl TECTOB
/11 WHJIMKaTOpa
TuIoBoN BapuaHT TECTOB
1 cemectp
1 | [ana maTpuna 1) as VK-2.V.1
2)  -ag
Az(all alz)
Az1 A2/
3) an
Eé anredpanveckoe
JOIIOTHEHHE Aga 4)  —az
paBHO...
2 | U3 npuBeIEHHBIX diq ay2 VK-2.V.1
a a
MAaTpHI] 0OpaTHbIE 1) | 921 422
0 a3

CYILLIECTBYIOT Y

MaTpHIl. .. 0 0 ag
2) {0 0 aj
0 0 ai;
d17 dgz AdAi3
3) ( 0 az; ar
0 0 dszz
;7 Q5 Q3
4) (‘121 Q33 ‘123)
0 0 0
3 | Kakum meromom moxuo | 1)  I'. Kpamepa YK-2.3.1
pENInTh CUCTEMY,

2) K. ®.Taycca
ONPEAETUTEND OCHOBHOM

MATpHIIBI KOTOPOii paBeH 3) ¢ moMoIk0 00pPaTHOM MATPHIIBI

HYJIO 4)  moOBIM CIOCOOOM

4 | Cucrema copmectHa | 1)  Ooubiie 1 YK-2.3.1
TOrJa W TOJBKO TOTAQ, | 2) PaHT MAaTPHIII CHCTEMbI PaBCH

Korja... paHTy paclIMpEeHHON MaTPUIIbI




3)
4)

CHUCTCMbI
panr paseH 0

paHr paBeH 1

=
Jlnst BekTopoB & u b 1) BeKTOpPHI HEPIECHAUKYIISPHBI VK-2.V.1
BBINOJIHSAIOTCS YCJIOBUSL: 2) BCKTOPBI 1APAILICIIbHbI
3) BEKTOpPBI MapayUiejbHbI U HE MOTYT
by by, b, JIe)KaTh Ha OTHOU MPSMOM
Ax Ay G 4) BEKTOpBHI JIeKAT HA OJHON MPSIMOIA
roraa.... WJTU TIapaJIJIeIIbHBI
BekropHoe 1) xomnuHeapHo#t miockoctH, B | YK-2.3.1
IIPOU3BE/IEHUE BEKTOPOB KOTOPOH JIeKAT MepeMHOKaeMble
=
a u b — 310 BekTOp. .. BEKTOpa
2)  TepIeHAMKYJSIPHBIA TIOCKOCTH,
B KOTOpOH Jexar
NIEPEMHO’KAEMBIE BEKTOPBI
3) HyneBoi
4)  coBmamaroUIMii C OJHUM U3
MEPEMHOKAEMbIX BEKTOPOB
PaccrosiHue OT TOYKH 110 1 |Axq+Byg+C| VK-2.3.1
) VAZ+B2VAZ+C?
IJIOCKOCTH MO>KHO
BBIUNCIIUTD 1o 2) Ay A,+B B, +C,C,
dbopmyre... JA%+B§+C§-JA%+B§+C§
3) |Axg+Byg+Czy+D|
-2 "%
VA*+B?+(?
4) |Am+Bn+Cp|

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




8 | l'eomerpuueckoe wmecto | 1)  rumepOomoi YK-2.V.1
TOYEK IUIOCKOCTH, CyMMa 2)  mapaGoroit
pacCTOSIHUN OT KaKI0Hu
M3 KOTOPHIX JIO JBYX 3)  OKPYKHOCTBIO
INAHHBIX TOYEK DTOU 4) S ITHIICOM
TUIOCKOCTH eCTh
BEJIMYMHA TOCTOSHHAS,
Ha3bIBACTCH. ..
9 | Haiitu ypaBHEHHE 1) x+1 _ y-2  z—4 VK-2.V.1
NpSMOM,  MPOXOIALLIEH -3 2 4
qepes TOYKY 2) x+l _ y+2  z+4
A(—1;2;4), : ? *
NEPIEHIUKYIIIPHO 3) x-1 _y-2 _z—4
IJIOCKOCTH -3 2 -
3x-2y-4z+1=0 g) Eorfz_zn
-3 -2 -4
10 | Pemuts cucremy | 1) x=0,y=1,z=-3 YVK-2.V.1
JUHEHHBIX  ypaBHEHUU 2)  x=0,y=1,z=-2
METOJIOM l'aycca
X+y+z=-2 3) x=0,y=-1,2z=2
2x —y+3z=-10
—x+4+2y—z=5 4) x=0,y=-1,2z=-2
11 | Beruucants 1) (—1 —6) VK-2.V.1
7 2
2 -1y /1 -2 2 7 2
(1 2 ) (3 2 ) ) (1 0)
0 0
3y ()
7 2
v (G 5
12 | lana maTpwuia 1) ay YK-2.V.1




2) —ag
(@11 Qa2
A_(azl azz)' 3) aqy
4 _
Eé anredpanveckoe ) a1
JIOIIOJTHEHUE Axq
paBHo. ..
13 | Marpuna AY| 1) Al-AxA-AT VK-2.3.1
Ha3bIBaeTCsI  OOpaTHOU .
2) AH-A=+1
MaTpule A, eciu
BBIIIOJIHAETCS YCIIOBUE 3 AtA=A-A'=E
4) Al-A=0
14 CKaJDIprIM 1) |& | | 5| arccos o VK-2.V. 1
MPOU3BEICHUEM  JBYX .
S 2 |d] | b | ctga
HEHYJIEBBIX BEKTOPOB @
u b HaseiBaercs umcno, | 3)  |d ‘5| cosa
paBHoE... .
4) ldl|b|tga
15 | Yemy paBHO cmemanHoe | 1) 0 YK-2.V.1
IPOM3BECHUE BEKTOPOB ) 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) 9IKCIEHTPUCHTETOM
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 | Onpenenuts kakoe | 1) x2+y2-8x=0 YK-2.Y.3
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 YK-2.V.3

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 | Bpuuciautb YK-2.3.1
-1 -1 4 =2 7 1
GG 2 v (5o
-7 0
2 (5 o)
1 0
3 ()
0 1
9 (5 )
23 |Tlpsmoii y = -2x + 1|1) (0;3) YK-2.3.1
MPUHAJICKUAT TOUKA 2) (-1;3)
3) (2;3)
4) (=2;1)
24 | Ilpsmassy = —-2X + 5 1) tg(5) YK-2.3.1
obpasyer ¢ 2) tg(-2)
MOJIOYKUTETBHBIM 3) arctg(-2)
Hanpasienuem ocu OX 4) tg (2
yIOJ o, paBHBIN:
25 | Yrox Mexay npsMbIMU 1) tge _‘ YK-2.3.1
1+1+5
y=x+1 y=5%+3
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‘ VK-2.V.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
) 13
27 | Pemmts CHCTEMY 1) (2;-1) YK-2.V.3
JUHEUHBIX  ypaBHCHUHU 2) mupaswio Kpamepa HENpUMEHUMO
x;+2x,=0 3) (L2
4x,+ 8x, =1 o
' 4 (21
npasuityKpamepa:
28 | Pemuth cucTeMmy 1) (1;0;0) YK-2.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 VK-2.V.1
KOMIUIEKCHOTO YHCIIa 3w
. 2) 2e'z
=-1 + | umeeT BUxI: o
3) 2e'z
4) +J2e"z
30 | Moxynb KOMITJIEKCHOTO 1) 0 YK-2.V.1
qHciIa Z = —i paBeH: 2) 1
3) 2
4) 5

[TepeyeHr TeM KOHTPOIBHBIX PAOOT MO AUCIUIUIMHE OOYYaIOIIMXCS 3a0YHON (OpPMBI
oOydeHus, mpecTaBiIeHbl B Tabwuie 19.

Ta6mmia 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno




10.4. Meroanueckue MaTrepuabl, OTIPEIETISIONINE MIPOIIETYPhI OLICHUBAHUA
UH/INKATOPOB, XapaKTEpU3YIOMIUX dSTanbl (HOPMUPOBAHHUS KOMIIETCHLIMH, COIEpKarcs B
JOKAJIbHBIX HOpMaTuBHBIX akTax [YAIIL, pernaMeHTUpyIOIIMX MOPANOK U TPOUEAYPY
IPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOUHON aTTeCTallMi 00yJaroIuXCs
['VAIL

11. Meroauveckue yka3aHus A1 00y4JaIONIUXCs IO OCBOCHUIO JUCITUTUTHHBI

[lenpt0 MUCIHUIUIMHBI SBISETCS — IMONYYCHHE CTYICHTAaMH HEOOXOAMMBIX 3HAHUH,
YMEHUU W HAaBBIKOB B 00JIACTH aHAIMTHYECKOW T€OMETPUU U JIMHEWHOU anreOphl, pa3BUTHE
MPOCTPAHCTBEHHOTO TMIPEJICTABICHUS CTYJASHTA; BOOOPaXEHUS; JOTHYECKMX M  CUYETHBIX
CIIOCOOHOCTEH; OpPraHW30BAaHHOCTH TIPU TPOBEACHUU OONBIIET0O OOBEMa BBIYUCICHUM;
WCIOJIb30BaHUS MAaTEMAaTUKU JIJIS PEIICHUS KOHKPETHBIX 3a]ad, 00ecleuyeHre OCHOBBI IS
MPUMEHEHUS] MaTeMaTU4YEeCKHX METOJIOB HCCIIEOBAHUS, MOJAEIUPOBAHUS, POECKTUPOBAHUS,
ONMHUPAIONIYIOCS Ha JaHHYI0 JAUCHUILIAHY, KOTOpPBIE UIpPAlOT BCE OOMBIIYI0 pOJIb B
COBPEMEHHOI HAYKE U TEXHUKE.

11.1. Meroanyeckre yka3zaHUs A OOYYaroOIIUXCS IO OCBOCHHUIO JIEKIIMOHHOTO
MaTepuana

OcHOBHOE Ha3HaYEHUE JIEKIIMOHHOTO MaTepHalia — JIOTUUYECKH CTPONHOE, CUCTEMHOE,
riy0oKoe W SCHOE M3JI0XKeHHe yueOHoro marepuania. HaznaueHue COBpEMEHHOH JEeKLHUU B
pamMKax TUCIUIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO MH(GOPMAIUIO TIO TEME, a B OCBOCHHH
(dbyHIaMeHTaIbHBIX MPOOJeM AUCUUIUIMHBI, METOJOB HAYYHOrO II03HAHHWSA, HOBEHIINX
JOCTHKEHHUI Hay9HOU MBICTH. B yaeOHOM mpoliecce IeKIUs BRIOTHSAET METOAOIOTHIECKYIO,
OpraHW3alMOHHYI0O W WH(popManuoHHYIO0 GyHKIUH. Jlekmust pacKpbiBaeT TOHSATHHHBIN
anmapaT KOHKpPETHOW oOnacTh 3HaHWs, €€ TpoOJeMbl, JaeT IeIbHOE IMPEACTaBICHHE O
JTUCLUIUIMHE, TOKAa3bIBAET B3AUMOCBS3b C JPYTUMHU JUCIUILIMHAMHU.

[InaHnupyemMble pe3yabTaThl IPYU OCBOCHUHU 00YYAIOUTMMUCS JIEKIIMOHHOTO MaTepuana;

— MOJYYEHUE COBPEMEHHBIX, IIEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUU, YPOBEHBb
KOTOPBIX ONPEENAETCS 1EIEBOM YCTAHOBKOM K Ka)K/I0M KOHKPETHOW TEME;

— TIOJIy4€HHUE OIbITa TBOPUECKON pabOTHI COBMECTHO C IIPETIOAaBATEIIEM;

— pa3BuUTHE MPOPECCHOHANBHO-ICTOBBIX  KAuecTB, JIOOBU K TPEeaMETy H
CaMOCTOATENBHOT'O TBOPUYECKOTO MBILIJICHUSI.

— MOSIBJICHHE He0oOXOIMMOro HHTepeca, HeOOXOIMMOTO s CaMOCTOSITENIbHOMN
paboTHI;

— MOJy4YeHUE 3HAHMI O COBPEMEHHOM YPOBHE pa3BUTUS HAYKH U TEXHUKH U O
MPOTHO3€E UX Pa3BUTHsI HA OJIMKAKNIINE TOIBL;

— HAy4YuThCS MeToIu4ecku oOpabaThiBaTh MaTepuan (BBLACHSATH IVIABHBIE MBICIH U
MOJIOKEHUS, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, MOBTOPSATh HX B  Pa3IMUHBIX
¢bopmyIHpOBKax);

— MOJIy4€HHE TOYHOrO MOHUMAaHMsI BCEX HEOOXOAUMBIX TEPMUHOB U MOHSTHH.

JIEKUMOHHBIA MaTepual MOKET CONPOBOXKAATHCA JAEMOHCTpPALMEW CIalI0B U
UCIIOJIb30BAaHUEM Pa3/IaTOYHOTO MaTepHalia MpU MPOBEIECHUH KOPOTKHX OUCKycCcUil 00
O0COOCHHOCTSIX MPUMEHEHHUS OT/ICTBHBIX TEMATHK 10 TUCIUTUIHHE.

CTpyKTypa npeocTaBieHus JEKIHOHHOTO MaTepuana:
— Ormpegenennsi MaTEMaTUYECKUX TEPMHUHOB.
—  @DOopMyIMpPOBKA TEOPEMBI.
— J10Ka3areinbCTBO TEOPEMBI.
— HMmoctpupyroiue npuMepsl.

11.2. Meroauyeckue  yKazaHus JUIsI  OOYYAlOMIUXCA 10  MPOXOXKIACHHUIO
[IPAKTUYECKUX 3aHATUN



[IpakTryeckoe 3aHATHE SBISAETCS OAHOM M3 OCHOBHBIX ()OPM OpraHU3ALUHU Y4eOHOTO
mporecca, 3akjloYarolielics B BBIIOJHEHUH OOYYaIOUUMHUCS TOJ  PYKOBOJACTBOM
npernojiaBaTeNsi KOMIUIEKCa Y4eOHBIX 3aJaHUi C IIeTbI0 YCBOEHHUS HAyYHO-TEOPETHUYECKUX
OCHOB Y4eOHOIl IUCIHMIUIMHBL, NPUOOPETEHHs] YMEHUH M HaBBIKOB, OIbITA TBOPYECKOI
NEeATEIbHOCTH.

llenpto MpakTHYECKOro 3aHATHS JUIg  OOydarollerocs SBIsIeTCS IPUBHUTHE
oOyuJaroiemMcsi yMEHUU U HaBBIKOB MTPAKTUYECKON JACSITENLHOCTH 110 H3y4aeMOW JUCITUILTHHE.

[Inanupyemble pe3yabTaThl IPU OCBOEHUHU 00YyYaIOLIEMCs MPAKTUYECKUX 3aHATHIH:

— 3aKpervieHHe, YriIyOJieHHe, pacluIMpeHHe M JeTalu3als 3HAHWH NpH peIIeHUH
KOHKPETHBIX 33]1a4;

— pa3BUTHE TII03HABATEJBbHBIX CIIOCOOHOCTEH, CAMOCTOSATEIBHOCTH MBIIUICHUS,
TBOPUYECKON aKTUBHOCTH;

— OBJIAJICHUE HOBBIMH METOJAaMHU WU METOJAMKAMH HM3YyYeHHUs KOHKPETHOM yueOHOil
TV CLUTIIINHBI;

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

— obecrieyeHne palMoOHAIBHOIO COYETAHUS KOJUIEKTUBHON M MHIAMBUAYAIbHOU (opM
oOy4eHwUs.

@yHKINUY TPAKTUYECKUX 3aHATUH:

— IIO3HaBaTeJbHAas;

— pa3BUBaIOILAs;

— BOCIHTATEIbHAS.

[To xapakTepy BBIIOJIHSIEMBIX OOYYarOIIMMCS 33JaHUN MO MPAKTUYECKUM 3aHATHIM
MOAPA3ACIIAOTCS Ha!

— O3HAaKOMUTEJIbHBIE, IPOBOJMMBIE C LEIBI0 3aKpeIUIEHUsT U KOHKpPETH3aluu
M3y4YEHHOI'0 TEOPETUYECKOr0 MaTepuaa;

— aQHAIUTHUYECKUE, CTaBAILIUME CBOEH MLENbI0 TOJydyeHHWE HOBOM uHpoOpMmanuu Ha
OCHOBE ()OpMaTM30BAHHBIX METO/IOB;

— TBOpPYECKHE, CBSI3aHHBIE C  TOJYYCHHEM HOBOH  HMHpOpPMALUU  IyTEM
CaMOCTOSITENIbHO BEIOPAHHBIX IMOAXO0/I0B K PEILICHHIO 3a/1a4.

@opMbl OpPraHU3aMU MPAKTUYECKUX 3aHIATHH ONpenensioTcs B cCOOTBETCTBUHM CO
cneun(pUIecKUMA OCOOCHHOCTSAMHU y4eOHOM MUCIUIUTUHBI U 1ensaMu o0yueHus. OHU MOTYT
MIPOBOJIUTHCS:

— B UHTepakTUBHOW (opme (pemieHne CUTYAlMOHHBIX 3a7ay, 3aHATHA T10
MOJIETMPOBAHUIO  pEaJbHBIX YCIOBUM, [€IOBbIE WUIPbI, HUIPOBOE IPOEKTHPOBAHHUE,
MMUTAIMOHHbIE 3aHATHS, BBIC3JIHbIE 3aHATHS B OpraHu3aluu (MPeAnpusTHs), eI0oBas
yueOHass wurpa, pojieBasi Wrpa, ICHXOJOTHYECKUH TPEHHHI, Keic, MO3roBOM INTYypM,
TPYIIIOBBIE TUCKYCCHH);

— B HE UHTEPAaKTUBHON (popMe (BBIOTHEHHE YIPAKHEHUH, pEIICHnEe THUIOBBIX 33/ad,
pellIeHne CUTYallMOHHBIX 3a/1a4 U JPYroe).

MeTtoauka npoBeACHUS MPAKTHUYECKOTO 3aHATHSI MOXKET OBITh Pa3IUYHON, NMPU ITOM
Ba)XHO JIOCTHIKEHHE OOIIEH eI TUCIUIIIMHBI.

TpeboBanust K MPOBEACHUIO MPAKTUYCCKUX 3aHITHIA

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

[IpenonaBaTens ynTaeT yCIOBHE 3aJa4d M MIpPEAaraeT CTYJEHTaM CaMOCTOSTEIbHO
pEelnTh 3a7a4y, UCTOJb3ys 3HaHUs, MOJYyUYEHHbIE CTYJEHTOM Ha JeKuuH. CTyAeHT, KOTOPBIH
IIEPBBIM pEILINJ 3aJa4y, BbI3BIBAETCS K JOCKE. B ciydae ecnm CTyleHT NMPaBWIBHO PEIINII
3a/aqy, OH MmoyiydaeT 5 6amioB. Eciu CTyneHT pelraer 3a/ady ¢ MOMOIIBI0 MPENoJaBaTeNs,
TO moiy4aer 4 Oamna. 3aTeM, B KOHIIE CEMECTpa, OLIEHKH CTYACHTOB (BKJOYas OLIEHKY



MOCEIAEMOCTH) TepeBoasATCS B OoHychl (kadectBo) or O mo 5 OamioB. DTu OGOHYCHI
n00aBIISFOTCS K 00IIe cymMMe 0asioB B paMKaX MOJYJbHO-PEUTHHTOBON CUCTEMBI.

CryneHTaM BBIIaeTCsS JOMAIlIHEE 3a/laHWE B BUIE 3a]a4, KOTOPHIE OHH CHAOT B
YCTaHOBJICHHBIE CPOKH.

11.3.  Meroauyeckue  yKazaHus JUIsI  OOYYAlOMUXCA 1O  MPOXOXKIACHHUIO
CaMOCTOSITENIbHON PabOTHI

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

Jlns oOydaronuxcsi mo 3a04HOd (Gopme OO0y4eHHUs, CaMOCTOATENbHAs paboTa MOXKET
BKJIIOYATh B C€0S1 KOHTPOJILHYIO PaboTYy.

B mporiecce BBITIOTHEHUSI CAaMOCTOSATEIHHOU pa0boThI, y 00ydaromerocs GopMupyercs
1esiecooOpa3Hoe TUTaHUpOBaHWE pabodero BPEeMEHH, KOTOpOE TO3BOJISIET UM pPa3BHBATh
YMEHHS U HaBBIKM B YCBOCHHUU M CHUCTEMATH3AIlMHM MPHOOpETaeMbIX 3HAHWI, oOecrevynBaeT
BBICOKMH YpOBEHb YCIEBACMOCTH B TMEPHOA OOYYCHHS, IOMOTAeT IOJyYUTh HABBIKH
MOBBIIECHUS TPOGECCHOHATHHOTO YPOBHSI.

MeroauyeckuMH ~ MaTepHallaMH, HAMpaBISIONIUMH  CaMOCTOSATENBHYIO — paboTy
00y4aIOIUX CSISBIISIIOTCS:

— y4eOHO-METOAMYECKUI MaTeprall 0 AUCIUTUINHE.

11.4. Meroanyeckne yKa3aHus JUIsI OOYYarOIIUXCS MO MPOXOXKAECHUIO TEKYIIETO
KOHTPOJIS YCIIEBAEMOCTH.

Texkymuil KOHTpPOJIb YCIIEBAEMOCTH IPEAyCMATPUBACT KOHTPOJIb KAadyecTBA 3HAHUU
00y4aroImuxcs, OCyIIECTBIIEMOr0 B TEUEHHE CEMECTPA C LEJIbI0 OLICHUBAHUS X0JJa OCBOCHHUS
JUCIUIINHEI.

B Tteuenume cemectpa B cucreme aucraHiuoHHoro oOyuenus ['YAII B d¢opwme
TECTHPOBAaHUS TIPOBOJATCA JBE IPOBEPOUYHbIE pabOThI IO pEIIeHUI0 33Aady WU OJUH
TEOPETUUYECKUH onpoc (MepeueHb BOMPOCOB JUIsl TECTOB pa3MelleH B «baHke BOIPOCOB» B
cucremMe quctanimonHoro ooyuenus ['Y AIT).

Pe3ynbpTaThl TEKyIIEro KOHTPOJIS yCIEBAEMOCTH OyIyT YUYUTHIBATHCS IPH MPOBEACHUN
MPOMEXYTOUYHON arrecTanuu (IpH  HUCIMOJB30BaHUU  OAaTbHO-PEUTHHTOBONW  CHCTEMBI
OLICHUBAHMsI, Kbl BUJ KOHTpPOJI OLIEHUBAeTCid B Oauiax, U3 KOTOPBIX (hopMupyercs
UTOTOBBIN PE3YIBTAT).

11.5. Meroanyeckre  yKazaHus JUId  OOYYalOUIMXCS MO  MPOXOXKICHUIO
MPOMEKYTOYHOM aTTECTALINH.

[IpomexyTouHass arrecranus OOy4arOMIMXCS  TMPEIyCMaTpPUBAeT  OIICHUBAHHE
MPOMEXYTOUHBIX U OKOHYATEIbHBIX PE3ylbTaTOB O0yueHus Mo AucuuIinHe. OHa BKIIOYAeT
B ceOst:

— 9Kk3aMeH — (opMa OLEHKH 3HaHUHM, MOJIyYEHHBIX OOy4arouMMcs B IIpolecce
M3Y4YeHHs] BCEH JUCHUIUIMHBI WJIM €€ YacTH, HaBBIKOB CaMOCTOSITENbHONH paboThL,
CIIOCOOHOCTH TPUMEHSITh MX JJIsl PEIICHUs MPAKTUYECKUX 3amad. DK3aMEH, KakK MPaBUIIO,
MPOBOJUTCS B MEPUOJ PK3aMEHAIIMOHHOW CECCHUU M 3aBEPIIAETCS aTTECTAllMOHHOW OLIEHKOU
COTIUYHOY, «XOPOIIO», KyJAOBIECTBOPUTEIBHOY, «HEYJOBICTBOPUTEIHHO.

Cucrema OLIEHOK MpU MPOBEACHUM MPOMEXKYTOUHON aTTEeCTal[UM OCYLIECTBIISIETCS B
cooTBeTCTBUM ¢ TpeOoBanusmMu [lomoxennit «O TeKyIleM KOHTPOJE YCIEBAEMOCTH 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 U3MEHEHUH B pabouyro IporpaMmMy TUCIUIUIMHBI

[Hata BHEceHuUs
W3MEHCHHI 1
JIOTIOTHECHHHM.

Iloanuce BHeCHIETO
W3MCHCHHS

ConeprxaHne N3MEHEHHUH W JOTTOTHEHUI

Jara 1 Ne

MPOTOKOJIA
3aceaHus
kadeapbl

ITonmuce
3aB.
kaeapoit




