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AHHOTaUs

JucrunnuHa «MaTtemaTuka. AHaIUTHYECKas: TEOMETPUS M JIMHEHHas anreOpa» BXOIUT B
o0pa3oBaTeNbHYI0 NpOrpaMMy BbICIIETO 0Opa3oBaHUsi — TMporpammy OakajaBpuaTa IO
HaIpaBJICHUIO IMOATOTOBKKM/  crnenuaisHoctH  27.03.02 «YnpaBieHue Ka4yeCTBOM)»
HanpaBneHHOcTH «lludpoBoe KauecTBO ¥ TPOEKTUPOBAHME MPOAYKIMK». JluciuruimHa
peanuzyetcst kadeapoit «Nel».

JlucuurinHa HaneleHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIEIYIOIINX KOMITETCHIIUNA:

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

ConepxaHre NUCHMUILUIMHBI OXBATBIBAET KPYT BOIMPOCOB, CBSA3AHHBIX C AHATUTUYECKUM
OTTMCAaHUEM T€OMETPUUYECKUX OOBEKTOB; U3YYCHHEM CBOMCTB JIMHEHHBIX TPOCTPAHCTB.

[IpenogaBanue AUCHUIUIMHBI TPEAYCMATPUBACT CJEAYIOMHEe (OPMBI OpPTaHU3AINH
ydeOHOrO Tpollecca: JgeKyuu, NpaKkmuyeckue 3aHAMUSA, — CAMOCMOAMENbHAsL — paboma
obyuarnwe2ocs.

[TporpamMmmoit AMCHUIUIMHBI TPEAYCMOTPEHBI CIEAYIOIINE BHUIBI KOHTPOJS: TEKYIIHI
KOHTPOJIb YCTIEBAEMOCTH, IIPOMEKYTOUHAS aTTecTaus B hopMe IK3aMeHa.

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

SA3bIK 00y4YEeHUS 110 AUCIUIUITMHE «PYCCKUHN »



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, KOTOPBIMA JIEKUT B OCHOBE BCEMl
CHCTEMBI BBICIIETO OOpa30BaHMs COBPEMEHHOTO CIICLUAINCTa U HU3Y4aeT MPOCTPAHCTBEHHBIC
(GOpMBI U KOJTMYECTBEHHBIE COOTHOILLIEHUSI OKPY>KAIOIIIEr0 HAC IeHCTBUTEIHHOIO MUPA.

N3ydyenne naHHOW OUCLUIUIMHBI MO3BOJISET Pa3BUTh MPOCTPAHCTBEHHOE IIPE/ICTABICHHE
CTYJEHTa; CTUMYJIUPYET €ro BOOOpaK€HHE; pa3BUBAET €ro CUETHbIE CIIOCOOHOCTH; MO3BOJISET
JIEMOHCTPUPOBATh  IIEJICYCTPEMIICHHOCTh, OpPraHU30BaHHOCTh IMPH MPOBEIECHUH OOJBIIETO
00beMa BBIYUCIICHUH; 00beIUHSAET OOJIBIIMHCTBO PAaHHEE N3YYCHHBIX TTOHSITHH.

BaxxHOCTh yKa3aHHBIX TOJIOKEHUH OOYCIIOBICHA TEM, YTO MAaT€MaTHKa 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 OONBIIYIO 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 TPAKTUYECKH BCeX 0OyiacTel 3HaHWN. BO3MOKHOCTH yCIIEIIHOTO
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 o0mactu 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 YacTH 00pa30BaTEIHLHOM MPOTrPaAMMBI
BhICIIero oopazosanus (naiee — OIT BO).

1.3. IlepeueHb MIIaHUPYEMBIX PE3YJIHTATOB OOYUEHUS MO AUCHUILIINHE, COOTHECEHHBIX C
IUTaHUpYEeMbIMH pe3ynbTrataMu ocBoeHus OIT BO.

B pesynbrare u3yueHus AMCUMILIMHBI OOydarolmuiics AOHKEH 00JaJaTh CIETyIOIIUMHU
KOMIIETCHIIMSIMU WM UX 4acTAMU. KOMIIETEeHIIMN U MHIUKATOPBI UX JTOCTHUKEHUS TPUBEACHBI B
Tabymue 1.

Tabmuua 1 — IlepeyeHb KOMIETEHIMNA 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
peleH sl 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




JucuumuiHa He 0a3upyercss Ha 3HAHUAX, paHee NMPUOOPETEHHBIX CTYAEHTaMH IpPU
U3y4EHHH B By3€ KaKUX JIMOO AUCLUIUINH.

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

3. OOBeM u TpyI0EeMKOCTb TUCITUTLIAHBI
Jlanubie 00 oOmieM 00beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BHIOB y4eOHOM
paboTHI 10 AUCHHUIUINHE (M paclpeeNieHUe 3TOH TPYIOEMKOCTH 110 CEMECTpaM) MPEACTABICHBI B
Tadymue 2.

Tabmuua 2 — O6beM U TPYLOEMKOCTh TUCIUIITUHBI

TpynoeMkocTs 110

Bun yuebnoit paboTsl Bcero ceMecTpam
Nel
1 2 3
Oowan mpyooemKkocmp oucyunIuHbsl, 5/ 180 5/ 180
3E/ (4ac)
U3 Hux yacos npakmuyueckoli R002Z0Mo6KU
AyoumopHhuie 3aHamus, BCEro Jac. 16 16
B TOM YHUCIJIC:
nexiuu (JI), (dac) 8 8
npaktuueckue/cemunapckue 3ansatus  (113), 8 8
(gac)

nabopaTtopHubie padoTs (JIP), (uac)

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

9K3aMeH, (Jac) 9 9
Camocmosamenvnas paboma, Bcero (dac) 155 155
Buo npomesxcymounoii ammecmayuu. 3ayer,
mudd. 3auger, sx3amen (3auver, udd. 3au, OK3. OK3.
DK3.*%*)

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

4. CopepxaHue AUCIUTUTUHBI
4.1. PacnpeneneHue TPYIOSMKOCTH JTUCIUIUIAHBI ITO pa3/ieiaM U BUIaM 3aHSATHIA.
Pa3nensl, TeMBl JUCIUTIIMHBI U MX TPYAOEMKOCTh MPUBEECHBI B TaOIUIIE 3.

Tabmmma 3 — Pa3nensl, TeMbl TUCIUIUIMHBI, HX TPYTOEMKOCTh

Pazpgensl, TeMBI JUCLUIIINHBI Jlexmun I13 (C3) JIP KII CPC
(qac) (qac) (qac) (qac) (qac)
Cemectp 1
Paszmen 1. KoMIuiekcHble umcia u 2 2 21
MaTpHIII
Pazgen 2. CuctemMbl TMHEIHBIX 1 2 21
YpaBHEHUH
Pasnen 3. JIuneliHbIE TPOCTPAHCTBA 1 0 21
Pasnen 4. Bekropsl 1 1 21
Pasznen 5. [psimasi Ha MIOCKOCTH 1 1 21
Pasnen 6. [lpsimasi ¥ IIIOCKOCTD B 1 2 25

MIPOCTPAHCTBE
Paszpen 7. KpuBsle BToporo nopsjka 1 0 25




Hrtoro B cemectpe: 8 8 155

HUroro: 8 8 0 0 155

[lpakTHueckas TOATOTOBKA 3aKJIIOYAaeTCd B  HEMOCPEICTBEHHOM  BBINTOJHEHUH
Oo0y4yaromKUMHUCS ~ OMNpPENEeNEeHHBIX  TPYIOBBIX  (GYHKUMHA,  CBA3aHHBIX C  Oy;ymien
npodeccHoHaTbHON AEATETFHOCTHIO.

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

Ta6mmia 4 — ConepxaHue pa3zesioB U TeM JEKIIMOHHOTO UK
Howmep paspena HasBaHue u copepxaHue pa3enoB U TeM JIEKIIMOHHBIX 3aHATHN

1. [ToHsiTHE KOMIUIEKCHOTO yucha. J[elcTBUs HaJl KOMIUIEKCHBIMU YHUCIIAMHU B
anreOpandeckoit ¢dopme. JlelicTBusS HaAA KOMIUICKCHBIMH YHCIaMHU B
Tpuronomerpuueckoir popme. @opmyna Myaspa. M3pneueHue KopHS 3
KOMILIEKCHOT'O YHCJIA.
Ilonsatne marpuubl. JIMHEHHBIE oOllepauuy Hax MaTpuuaMu. JIuHelHas
3aBUCUMOCTh W HE3aBUCHMOCTh MATpUL. TpaHCIOHMPOBAHHE MATPHIL.
YMHO)€eHHEe MaTpull. MHOTOWIEHBI OT KBaJPaTHBIX MaTPHULL

2. Omnpenenurenu u ux cBoiictBa. OOparHast maTpuiia. Pemenue npocteimmx
MaTpuU4HbIX ypaBHEHUU. MaTpuyHblii METOX pEUICHUS JIMHEHWHBIX
YpaBHEHU.

Meton Kpamepa. Meron I"aycca.
CoOcTBeHHBIE 4HCIa U COOCTBEHHBIE BEKTOPBI KBaJPaTHBIX MAaTpUILL.
DYHKIMU OT KBaJAPATHBIX MATPHI]

3. Jluneitnple mpoctpaHcTBa. Omnpenenenne u  npuMepbl. basuc wu
KoopauHaThl.  JluHelHble mpeoOpazoBaHus. Marpuma — JIHHEHHOTO
npeoOpa3oBaHMsI.

4. I'eomeTrpuueckue BekTopbl. OCHOBHBIE OllpeeaeHus. JInHeliHble onepanun

HaJl BeKTOpaMu. JInHeiiHasg He3aBUCUMOCTh BEKTOpOB. bazuc. KoopauHarsl.
CucreMbl KOOpAMHAT HA MJIOCKOCTH U B IPOCTPAHCTBE

CkansipHO€E IIPOM3BEIEHUE BEKTOPOB. BEKTOpHOE NpOU3BEAECHNE BEKTOPOB.
CMelaHHOe TPOU3BEJIEHNE BEKTOPOB.

5. VYpaBHeHMsI NpsIMON Ha IUIOCKOCTH. 3aJaud Ha COCTaBJICHHME ypaBHEHUI
MPSIMOM.

Yron mexay npsiMbIMU Ha IUIOCKOCTU. PaccTosiHue OT TOYKH 0 NpAMOM Ha
IJIOCKOCTH. PaccTosiHne Mex 1y napajieIbHbIMU NPSIMBIMU.

6. YpaBHEHMsI IIIOCKOCTHU. 3aaHKe IPSIMON B TPOCTPAHCTBE.

Yron Mexy IIIOCKOCTSIMH. YTOJI MEXKYy NPSAMBIMU B MPOCTPAHCTBE. YTOJI
MEXIy MpsSMOM U IUIOCKOCTBIO. PaccTostHue OT TOYKM A0 IUIOCKOCTH.
PaccrosiHne mexny napamienbHbIMU INIOCKOCTSAMU. PaccTossHME OT TOYKH
J10 NIPSIMOY B IIPOCTPAHCTBE.

7. Onnunc. ['mnepbona. [Tapabona. [lomspHoe ypaBHEHHWE KPHUBOW BTOPOTO
nopsaka. KaHoHnueckue ypaBHEHUs] KpUBOM BTOPOIO NOPsIIKa

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



Tabmuna 5 — [IpakTudeckue 3aHATHS U UX TPYJTOEMKOCTh

N3 Hux Ne
DopMBITPaKTH N
No . Tpynoem- | mpakTU4eCKOM | paszjaena
W Tembl mpakTHUECKUX 3aHATHI 4ECKUX kocTh, (4ac)| moaroToskn, | Aucwum-
3aHATUN
(dac) JIUHBI
Cemectp 1
1. | JelicTBUs HaJ KOMIUICKCHBIMHU Pemrenue
YHCcIaMU B alire0panyeckon 3a1a4
dbopme. Tpuronomerpuieckas
dbopMa KOMIUIEKCHOTO YHCIIa. 1 1
JeicTBus HaJ KOMILJICKCHBIMHU
YHUClIaMU B
TPUTOHOMETPUIECKOH hopme
2. JIuneitnble onepanuu Haj Pemenue
MaTpULIaMHU. 3a1aqy 1 1
TpaHcCiOHMpPOBaHKUE MATPULL.
YMHOKXEHUE MATPHI]
3. | Bbruucnenue onpenenuTenci. Pemenne
O6parnas matpura. Pemenne 3a1a4 1 2
MaTpPUYHBIX YPABHCHUM.
4, MarpuuHblid METOI PELICHUS Pemenue
CUCTEM JIMHENHBIX YPaBHEHHUI. 3a71a4 1 2
Meron Kpamepa. Meron
I'aycca
5. PaznoxxeHue BEKTOpPOB 10 Pemenue
0azucy. Beraucnenmne 3aga4
KOOPJAMHAT TOYEK B 00IIEH
JIEKapTOBOM CUCTEME 1 4
KoopauHat. CKaJIsIpHOE
MPOU3BE/ICHUE BEKTOPOB.
BektopHoe u cMmenranHoe
MIPOU3BEICHUSI BEKTOPOB
6. VYpaBHEeHMs IPSAMOIL Ha Pemenue
MJIOCKOCTH. 3a7a4i Ha MPSAMYIO 3a7a4 1 5
Ha MJIOCKOCTH
7. [Ipsimast 1 MIIOCKOCTH B Pemenue 2 6
MIPOCTPAHCTBE 3a1a4
Bcero: 8
4.4. JlabopaTtopHble 3aHATHUS
TeMbl 1a00paTOPHBIX 3aHIATHI M KX TPYJOEMKOCTh IPUBECHBI B TA0IHUIIE 6.
Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb
N3 Hux Ne
Ne HaunmenoBanue 1abopaTopHbIX paboT TPyAOEMKOCT®, | MPAKTHHECKON | pasiera
/o (qac) MOJATOTOBKH, | JHCIIHAI
(gac) JIUHBI

VY4eOHbIM MJIaHOM HE MPEAyCMOTPEHO

Bcero




4.5. KypcoBoe npoeKkTupoBaHue/ BBIOIHEHUE KYPCOBOW PabOTHI
V4eOHBIM IIJIAaHOM HE MTPEAYCMOTPEHO

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

Tabnuna 7 — Bunbl caMocToATeIbHOM paboThl U €€ TPYJ0EMKOCTh

. Bceero, | Cemectp 1,
Bun camocrosTensHO#M paboThI
qac qac
1 2 3

W3ydeHue TeopeTHuecKoro MmaTepuania

31 31
nucturiuasl (TO)
Kypcopoe npoektuposanue (KII, KP)
PacuerHo-Tpaduueckue 3ananus (PI'3)
Brimonaenue pedepara (P)
[TonroroBka K TeKymemMy KOHTPOJIIIO 31 31
ycneBaemoctu (TKY)
Jowmarraee 3aganue (/3) 31 31
KonTponbsabie paboTsl 3a0uHiK0B (KP3) 31 31
[ToaroroBka Kk MpOMEKYTOUHOMU 31 31
arrectanuu (I1A)

Beero: | 155 155

5. Ilepeuensb yueOHO-METOIUIECKOTO 0OECIICUCHHUS
JUISL CAMOCTOSTEILHON PabOThl 00YUYaAIOIIUXCS TT0 AUCITUTUTHHE (MOIYJTIO)

Y4eOHO-METOAMYECKUE MaTepHalbl JJIsi CAMOCTOSATEIHHON PabOThl OOYYArOMIMXCsl YKa3aHBI B
mar. 7-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YICOHBIX W3AHUN
[lepeueHpb neyaTHBIX U SJEKTPOHHBIX y4eOHBIX M3IaHUH MpHUBEICH B Tabmuie 8.
Tab6muia 8— IlepeueHp MeYaTHBIX W AIEKTPOHHBIX YUCOHBIX U3aHUN

Komuectso
3K3EMIUIIPOB B
Ulg_ll_nill;/ec bubnuorpaduyeckas ccpiika OubmoTeke
(KpoMe AIIEKTPOHHBIX
HK3EMILISIPOB)
YK 514 BBK Bexnemumena JI.A., [lerposuu A.1O., Uybapos U.A. 200
22.151 642 COopHUK 3a71a9 110 aHATUTHYECKON T€OMETPHH U
JUHEHHO# anrebpe: Yue6. mocooue / ITox pen. 1.B.
Bexnemumiesa. — 2-e u3g., nepepad. — M.: DU3MATIINT,
2006. — 496 c.
VK Kasakos A.fl, Makaposa M.B. Maremaruka. 50
517.521(075.8) Amnanutuueckas 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 anreOphl. [ DIeKTPOHHEIH pecypc] —
OnektpoH. naH. — CII06. : Jlans, 2015. — 448 c.



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

http://e.lanbook.co | beknemuiera, JI.A. COOpHUK 3a1a4 [0 aHATUTHICCKOM 9BC Jlans
m/book/72575 TEOMETPHH U JTUHEHHOM anredpe. [DIIeKTpOHHBIH pecypc]

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

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

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

Hosukos. — MockBa : DUSMATIJINUT, 2015. — 376 c.
https://e.lanbook.c | MaTtematuka. 3aauu MOBBIIEHHON TPYAHOCTH IS OBC Jlanb
om/book/115483 CTYIEHTOB BY30B : yueOHoe mocobue / Y. B. MBanos, O.

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

penakuueii W. B. IBanosa. — Cankr-IletepOypr : Jlans,

2019. — 156 ¢

WeneBa, A. M. Jluneiinas anredpa. AHaTUTHICCKAS SBC Jlaub
https://e.lanbook.c | reomerpus : yae6Hoe nocodue / A. M. Usnesa, I1. 1.
om/book/152265 Ipunyrkas, Y. 1. YepHsix. — 5-e u3a-e, UCIp. U J0I. —

Hosocubupck : HI'TY, 2019. — 183 c..
https://e.lanbook.c | Bexmemumies, 1. B. Kypc aHaauTHueckoi reoMeTpruu 1 9BC Jlanp
om/book/58162 TUHEHHOH anreOps! : yueOnuk / J1. B. beknemuies. —

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

448 c.
https://e.lanbook.c | T'eBopksn, I1. C. Bricmas Matematuka. JInHneitnas OBC Jlanb

om/book/48192

anredpa v aHATUTUYECKasi TEOMETPHUS : yU4eOHOE MocoOue
/ I1. C. T'eBopksin. — Mocksa : ®U3MATIJIUT, 2011. —
208 c.

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

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

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

Caburos, U. X. Jluneiinas anrebpa u
aHaJMTHYECKasi TeOMEeTpus: ydeOHOe TocoOue s
By30B / UI. X. Caburos, A. A. Muxaies. - 2-¢ U31.,
ucnp. u aon. - Mocksa: U3narensctBo FOpaiit, 2022.
— 258 c.

https://urait.ru/bc
0de/434042

[TaxomoBa, E. I'. Jluneitnas anrebpa u
aHanuTH4eckas reomerpus. COOpHUK 3a1aHMIA:
yuebHoe rnocobue A1 6akagaBpuaTa u CrieluaInTeTa
/ E.T. IlaxomoBa, C. B. PosxkoBa. - MockBa :
W3parensctBo KOpaiit, 2019. - 110 c.

https://urait.ru/bc
00de/430892

Jly6siruna, E. H. Jlunelinas anrebpa: yaeOHOe
noco6ue st By30B / E. H. JIyGsruna, E. M.
BeuromoB. - 2-e u3n. - Mocksa : M3garenscTBo
FOpaiir, 2019. - 150 ¢

[Tepeuenn

TGHGKOMMyHI/IKaI_[I/IOHHOI\/'I CCTU

7. IlepedyeHb AIEKTPOHHBIX 00Pa30BaATEIBHBIX PECYPCOB
UH(POPMALIMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTn « HTepHeT»

3IEKTPOHHBIX o0pa3oBaTeNbHbIX

«HTEpHETY,

pecypcoB

npuBe/ieH B Tabymiie 9.

nH(pOpMaIMOHHO-

HGO6XOI[I/IMBIX JJIA  OCBOCHUSA AOUCLMIIIINHBI



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

Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX OOpa30BaTEIbHBIX PECYPCOB HH(POPMALUOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTu «HTepHeT»

URL anpec HaumenoBanue
http://www.math-net.ru OO1IepOCCHICKUIT MaTEMaTHYECKHIA TTOPTAT
http://e.lanbook.com/view | OBC «Jlaubp»

8. Ilepeuens nHPOPMAITMOHHBIX TEXHOJIOTHUIA
8.1. [lepeyeHp MTPOrpaMMHOTO 0OECHEUEHUS, HCHOJIB3YEeMOr0 IPH OCYIIECTBICHUU
00pa30BaTENBFHOTO MpOIiecca MO AUCIUIIINHE.
[lepedeHp UCIONB3yEeMOTr0 IPOTPAaMMHOT0 obecriedueHus npeacrasieH B Tadnuie 10.

Ta6mmma 10— [Tepeyers mporpaMmMHOTO oOecrieueHUs
Ne /o HanmenoBanmue
MicrosoftWindows
MicrosoftOffice
MathType
Wolfram Mathematica

Ao nE

8.2. Ilepeuenn MH(POPMALMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMBbIX pu
OCYIIECTBIICHIH 00pa30BaTEILHOTO MpoIiecca M0 AUCIUIIIHHE

[lepeyeHb HCMONB3YeMBIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM TNPEACTABICH B
Tabymue 11.

Tabmuua 11- Ilepeyens HHPOPMALMOHHO-CITPABOYHBIX CHCTEM

Ne /i1 HaumenoBanue

9BC Jlanb

9. MarepuanbHO-TeXHUUYECKast 0aza
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOOUMOW Il  OCYILECTBIICHUS
00pa3zoBaTenbHOIO MpoIiecca Mo JUCIUIIINHE, TPeCTaBIeH B Tadumiel 2.

Tabmuna 12 — CoctaB MaTeprallbHO-TEXHIUYECKON 0a3bl

Ne HanmenoBanue cocTaBHOM 4acTu Howmep aynuropun
/T MaTepuaTbHO-TEXHUYECKON Oa3bl (ipu HEOOXOTUMOCTH)

1 | JleknmonHas ayiuTopus

2 | Ayauropus Ais PaKTHUECKUX 3aHATUI

10. Omnenounsle cpencTBa JjIsl MTPOBEACHHS IPOMEKYTOUYHOMN aTTeCTaIlKI
10.1. CoctaB OIICHOYHBIX CPEICTBAJS MPOBEACHUS TMPOMEKYTOYHONH aTTECTAllUU
00ydJaronuxcs Mo IMCIUILIMHE TTPUBEeH B Tadmmie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB JJIsl IPOBEACHUS POMEKYTOUHON aTTeCTaIllun
Bug npomexxyTouHOM arTecTanuu [lepeueHb OIIEHOYHBIX CPEJICTB
OK3aMeH Crincok BOpocoB / 33/1a4 K 9K3aMEHY;
TecTbl.

10.2. B kauecTBe KpUTEpHUEB OIEHKH YPOBHS CGHOPMHPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIINH 00y4JalonMMHCA NPUMEHsAETCsl 5-0ajulbHas IIKajla OLEHKU C(HOPMUPOBAHHOCTH
KOMITETCHIINM, KOTOpas MpuBeeHa B Tabnuie 14. B TedeHne ceMecTtpa MOYKET MCIOJIb30BATHCS
100-0annpHast ~ mKama  MOAYJIBHO-PEUTHMHTOBOW  CHCTEMBI ~ YHUBEpCUTETa,  IpaBHJa



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

HCIIOJIb30BaHUA KOTOpOﬁ, YCTAHOBJICHBI COOTBCTCTBYIOIIHUM JIOKAJIbHBIM HOPMATHUBHBIM AKTOM

I'VAIL

Tabmuua 14 —Kpurepun olileHKH ypoBHSI CPOPMHUPOBAHHOCTH KOMITETEHIIUH

Or1eHKa KOMITETEHITUI

5-0ayutpHas mKama

XapakTeprcTrKa ChOpMUPOBAHHBIX KOMITCTCHITHIA

— oOyyJaronuiicss TIyOOKO W BCECTOPOHHE YCBOWJI IPOTPaMMHBII
MaTepua;

— YBCPCHHO, JIOTUYHO, IMOCICAOBATCIBHO U I'PAMOTHO €ro U3J1aract,

— ONMUpAsCh HA 3HAHUS OCHOBHOW W JIOTIOJHHUTEIBHON JIMTEPATYypH,

«OTJIMYHOY O
GATTCHON TECHO MPUBS3BIBAET YCBOCHHBIC HAYYHBIC MTOJIOKEHHUS C MPAKTHICCKOM
JIeATEIbHOCTBIO HAIIPABIICHUS;
— yMeJo 000CHOBBIBAET U apTYMEHTHUPYET BBIIBUTACMBIC UM HJICH;
— JIeJIaeT BBIBOALI M 00OOIICHHUS;
— CBOOOJTHO BJIQJICET CUCTEMOM CIIeMAIM3UPOBAHHBIX TTOHSITHIA.
— oOyyJaronuics TBEpI0 YCBOMII MMPOTPAMMHBIN MaTepuai, TPaMOTHO U
MO0 CYHIECTBY M3JaraeT €ro, OINUpasCh Ha 3HAHUS OCHOBHOM
JTUTEPATYPHL;
ODOLLOY — HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEH;
P — YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHYECKOW JICSITEIBHOCTHIO
«3a4TCHOY
HaIlpaBJICHUS;
— apTyYMEHTHUPYET Hay4IHBIC MTOJIOKCHHUSI;
— JIeJIaeT BBIBOALI M 00OOIICHHS;
— BJIAJIEET CUCTEMOM CIIELUATIM3UPOBAHHBIX OHSATUH.
— 00y4Jarouuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIN MaTepuall,
MO CYIIECTBY M3JlaraeT €ro, ONMHUpasCh Ha 3HAHUS TOJHBKO OCHOBHOM
JUTEPaTypHI,
— JIONYCKaeT HEeCYIIECTBEHHBIE OMMUOKN U HETOYHOCTH,
«YIOBJIETBOPUTEIILHOY .
GAUTeHOY — UCTIBITHIBACT 3aTPYJHEHUS B MPAKTUYECKOM NPHUMEHEHUU 3HAHUUN
HaIlpaBJICHUS;
— c1abo apryMeHTUPYeT HayIHBIC TTOJIOKEHUS,
— 3aTpynHseTcs B GOpPMYJIUPOBAHUHU BBHIBOJOB M 00OOIICHU;
— YaCTHYHO BJIAJCET CUCTEMOM CIIeMAIM3UPOBAHHBIX TOHITHH.
— o0Oyvaromuiicss HE YCBOWJI 3HAYUTEIBHOH 4YacTH MPOrPaMMHOTO
MaTepHaa;
— JIOIYCKAaeT  CYIIECTBEHHbIE  OMMOKM W  HETOYHOCTH  IIPH
«HEYJIOBJICTBOPUTEILHOY i
paccMoTpeHur mpo0iaeM B KOHKPETHOM HaIlPaBJICHUU;
«HE 3a4YTECHO»

— UCIIBITBIBACT TPYAHOCTU B IPAKTUYECKOM IIPUMEHEHUH 3HAHUN;
— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKECHHS,
— He (OPMYIUPYET BBIBOJOB M 000OIIECHHUH.

10.3. TumoBbie KOHTPOJILHBIE 3aJJAHUS UIIN UHBIC MATEPUATIBI.
Bormpocs! (3amaun) aiis sKk3aMeHa npeacTaBieHsl B Taduie 15.

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

Ne i/ [Tepeuyens BonmpocoB (3a1a4) 715l HK3aMeHa Kon
WHNKATOpa
YVK-2.V.1
3amanue 1.
1) BBIYHCIUTH MPOU3BEACHHE KOMIUIEKCHBIX YHCET B
anreOpanyeckoit popme 3anucu
1. (5+2i)=(6 +5i)

2) BepHo 1u yTBepkacHuUe: «/lelicTBUTENbHAS YacTh
MIPOM3BEICHUS KOMIUIEKCHBIX YHCEN B alireOpandeckoi popme
3aIlMCH PaBHA ITPOU3BEAECHUIO JEHCTBUTEINBHBIX YaCTEN
COMHOXUTENEH». OTBET apryMEeHTHUPYITE.




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

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

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

2) Bepno mu yrBepxkaenue: «JlelicTBUTEIbHAS YacTh
MPOM3BEICHUSI KOMIUIEKCHBIX YMCEN B auredpandeckoit popme
3aMMCH BBIUUCISAETCSA KaK CyMMa MPOU3BEACHUS
JIEWCTBUTEIIBHBIX YACTEW U MPOU3BEICHUS MHUMBIX YacTe
COMHOXUTENEH». OTBET apryMEeHTUPYUTE.

3amanue 4.
1) BblHUCIUTD NPOU3BEICHNE KOMIUICKCHBIX YUCET B
anreOpanveckoit hopme 3anucu
(9 — 4i) = (8 — 5i)

2) Bepno mu yrBepxkaenue: «JlelicTBUTEIbHAS YaCcTh
NPOM3BEACHUS KOMITJICKCHBIX YHCeIN B alireOpandeckoit popme
3aIMCH BBIUYUCISAETCSA KaK MPOU3BEICHNS MHUMBIX 4acTeU
COMHOXMUTENEN». OTBET apryMEeHTUPYHTE.

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

2) Bepno nu yrBepxkaenue: «lIpounsBereHne KOMIUICKCHBIX YHCEI
B anreOpanueckoit (opme 3ammcu MOXKeT OBITh BBIYHCIEHO TIO0
IIPAaBWJIy BBIUMCIECHUSI IPOU3BEIEHUS MHOrowieHoB» OTBeT

apryMEHTUPYUTE.

3amanue.
1) BBIYHCIUTH MPOU3BEACHHE KOMILICKCHBIX YMCEI.

VK-2.B.2




Zl=5[cos§+ising) " Zz=7(c'os§+isin§)

2) BepHo nm yrtBepkacHue: «Jlns BBIYHCICHUS TPOHM3BEICHUS
KOMIUIEKCHBIX ~ 4YuCell ~ HeoOXOAMMO  3amucatb HUX B
anreOpanyeckoM Bue». OTBET apryMeHTHpYHTE.

3amaunue. VK-2.B.2

1) BbuucIuTh JacTHOE KOMIUIEKCHBIX qucel B
TPUTOHOMETPHUUECKOHN opMe 3aIUCH.

mw . . T

7. 10(cos—-+isin-)

1 3 3
_ i3 . . T

Z S(COSE + i zin E)

2) Bepuo aum yrBepkacHue: «I[Ipy BBIYHUCIEHHH YaCTHOTO
KOMIUIEKCHBIX YHCEN MOJYJIb M apTyMEHT Pe3yJIbTara sSBISIOTCS
pe3ylbTaTaMu JeJIeHUs MOIYJIS JEIUMOT0 Ha MOAY/b JAeTUTEINs
U apryMeHTa JAeIuMOro Ha apryMeHT jgenurterns». OtTeer
obocHyiiTe.

Kaxk HaspiBaercs popMa 3amucu KOMIUIEKCHOTO YHCIIa, UMEIOIIast YK-2.3.1

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

Pe3ynbTaT Kakoi onepanuu HajJ KOMIUIEKCHBIMHA YHCIIAMH MOYKET VYK-2.3.1

OBITh 3alMCaH B BUJIC

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

Pe3ynbTaT Kakoi onepanuu HajJ KOMIUIEKCHBIMHA YHCIIAMH MOYXKET VYK-2.3.1

OBITB 3amcaH B BUE |Z1|:|Z2|- (COS(@1-¢2) + iSIN(@1-¢2)) ?

Samanue 1. VK-2.V.1

1) KommuekcHoe yncio Z 3anmucaHo B areOpandeckon 1 B VK-2.B.2
TPUTOHOMETPUIECKOU opMax:

z Vr§+'1 1( T isi H)

= — I —-= coOs— LSIin—
2 2 6 6

Haiinure 12-10 crenens uncna Z

2) Kakyro ¢popmy 3amucu ymcia Bel Hcnoiab3oBanu? OO0ocHyiiTe
CBOM BBIOOP

3amanue 2.

1) KommuiekcHOe 4rcio Z 3ammucato B areOpandeckon 1 B
TPUTOHOMETPUIECKOU opMax:

w T

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

Haiinure 3-10 ctenens yncna Z

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

3amanue 1. VYK-2.3.1

YK-2.V.3




1) Haiitu matpuity C = 44 + 3B*, rae

2 =2
1 0 2
A= B=|—
(_1 3 _3) ( 31 : 3>
2) BriOepuTte u3 crucka nu)poBbie CPEACTBA, KOTOPHIC MOTYT

OBITH MPUMEHEHBI JJIs1 pEIICHUS JaHHOW 3aauH.
a) Microsoft Access
b) Wolfram Mathematica
¢) Microsoft PowerPoint

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

2 -2
14 2N,
=5 2e=(3 _‘2)
2. BriGepute u3 criicka mudpoBbIe CPEACTBA, KOTOPHIE MOTYT
OBITH MPUMEHEHBI JJIS PEIICHUS TaHHO! 3a1a4H.

a) Microsoft Access
b) Wolfram Mathematica

¢) Microsoft PowerPoint

3aganue 3.
1. Haiitu matpuity C = 24 + 3B*, rae

2 -2
14 2N,
(s 3 2= 1)
2. BriGepure u3 crincka uQpoBbie cpeicTBa, KOTOPBIE MOTYT
OBITH IPUMEHEHBI JUIS PEIICHNS JaHHOH 3a1a4H.
a) Microsoft Access
b) Wolfram Mathematica

C) Microsoft PowerPoint

3ananue 4.
1. Haiitu matpuity C = 34 — 5B*, rie

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

3 -3
2. Bri6epuTte u3 cnimcka mudpoBbie CPeICcTBa, KOTOPHIE MOTYT
OBITH MPUMEHEHBI JJIS PEIICHUS TaHHO! 3a1a4H.
a) Microsoft Access
b) Wolfram Mathematica
C) Microsoft PowerPoint
3aganue 5.

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




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. VYK-2.3.1

A+0=...
2. 3anuimmTe pe3yabTaT ASHCTBUN HaJl MaTpUIlaMHU
A+ (-A) =
3. Ilponomxure popmyiy
0.
7(A+B)=
4. Tlpopomxure hopmMyy
5A-5B=
5. Tlponomxure popmyiy
2 X(4A)=
3ananue 1. YK-2.V.3
1) Haiitu npousBenenue Matpuil A = B, rie
2 5
(0 -2 —4 _ =

A_(z —4 5) B_(g Gz)

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
10.

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

_ _ 4 3
RS

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

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




3ananue 3.
1) Haiitu npousBenenue 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 cnucka nupoBbie CpeaCcTBa, 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

11.

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

2) OO0OCHYHTE KaK BBIYHUCIIUTH OMPEICIUTEIh BTOPOTO MOPSIKA.

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

i
4 -5

2) OO0OCHYHTE KaK BBIYHUCIIUTH OMPEICIUTEIh BTOPOTO MOPSIKA.

YK-2.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
12. 2. Ay,
4. AZS
13 Uemy paBeH OIpeIeNnuTENb TPEYTroJIbHON MaTpUIbl? VK-2.3.1
O6o3naunM Ay, A, ..., Ay — CTPOKH MATPULIBL U @y; @3; - j Oy - VK-2.3.1
NeMCTBUTENIbHBIEC YHCIIA.
Ecnu cymectByeT Takoil Habop umcen, Cpeu KOTOPBIX €CTh XOT-
OBl OZJHO YMCIIO OTJIMYHOE OT HYJIS, U IIPU ITOM JIMHEHHas
14 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 MaTpuisl A 1 A yIOBIETBOPSIOT YCIOBHIO YK-2.3.1
15. 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 VK-2.V.1
a=( ) 5=( Y
-2 5 —-17 -9
3aganue 2. Haiitun maTpuny X u3 ypaBHeHust A = X = B, rae
A= 2) 5= 1)
3 -4 23 10
3aganue 3. Haiitn maTpuny X u3 ypaBHeHust A = X = B, rae
16. A= (—1 3 ) B = (—10 —7)
2 —4 14 12
3ananue 4. Halitu matpuily X u3 ypaBHenust A = X = B, rie
a=( 2 5=( &)
3 -7 29 19
3aganue 5. Haiitu maTpuny X u3 ypaBHeHust A = X = B, rae
A:(l —3) B:(H 5)
2 —8 34 12
Kak Ha3pIBaeTcs cucremMa aaredpanueckux ypaBHEHHM, KaX10€ U3 YK-2.3.1
1. KOTOPBIX SIBIISAECTCS JIMHEHHBIM?
Kakune MeToapl peleHns CUCTEM JIMTHEHHBIX alnre0pandecKux YK-2.3.1
18. YPaBHEHU BaM U3BECTHBI?
CpaBHUTE yCI0BHS IPUMEHEHHSI METOI0B PELLIEHUS CUCTEM YK-2.V.3
JMHENHBIX ypaBHeHUN. Kakoi MeTo1 pereHusi CUCTEMbI JTUHEUHBIX
19. anreOpanyecKrx ypaBHEHUH MPUMEHSIOTCS B TOM Clydae, eciiu
OTIpeeNIUTENb MaTPUIIbl CUCTEMbI paBEH HYJIO?
CpaBHUTE yCI0BHS IPUMEHEHHSI METOI0B PELLIEHUS CUCTEM YK-2.V.3
JMHENHBIX ypaBHeHUN. Kakoi MeTo1 penieHusi CUCTEMbI JTMHEUHBIX
20. anreOpanyecKnx ypaBHEHUH PUMEHSIOTCS B TOM ClIydae, €Ciii
MaTpuIila CUCTEMbI HE ABJISIETCS KBAAPATHOM?
[Ipu kakoM ycI0BUM OJHOPOJHAS CUCTEMA JIMHEWHBIX YPaBHEHUN YK-2.3.1
21 MMEET HEHYJIEBOE pelieHue?
Kak Ha3piBaeTcs qByMepHas CUCTEMA KOOPAUHAT, B KOTOPOI YK-2.3.1
22. KaXKIasi TOUKa Ha MJIOCKOCTH OIpeAeseTcs IByMs YHCIaMH -
MOJISIPHBIM YTJIOM U MOJISPHBIM paguycom?
Kak Ha3piBaeTcs cuctemMa KOOpAMHAT, B KOTOPOM KaXk/1asi TOUKa B YK-2.3.1
23, IPOCTPAHCTBE OIpeaesseTcs TpeMs unciaamu - (I, 0, ¢), rae r—

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




UYrto Takoe BeKTOp? YK-2.3.1
24.

Kak Ha3piBaeTcs BEKTOpP, HayaJlo KOTOPOI'O COBMAJIAET C €r0 YK-2.3.1
25. KOHIIOM?

I[To xakoii popmysie onpenenseTcs CKaIIpHOE TPOU3BEICHNE YK-2.3.1
26. BEKTOPOB?

[To xakoit popMymne BEIYUCISIETCS CKATSIPHOE TIPOU3BEICHUE YK-2.3.1
27. BEKTOPOB @ W b , €Cll U3BECTHBI KOOPANHATHI BEKTOPOB B

nekaproBoi cucteme (B cucreme : 0, 0y, 0z)

[To kakoit popmyIe BEIYUCIIAETCS BEKTOPHOE MTPOU3BEICHNE YK-2.3.1
5 BEKTOPOB, €CJIM U3BECTHHI NX KOOPAMHATHI B IEKAPTOBOW CUCTEME

8. koopauHart (X, Y, z2)?

[To xakoii popmyiie onpenenseTcs MOAyJIb BEKTOPHOTO YK-2.3.1
29. IIPOU3BEIEHUSI BEKTOPOB?
30. Uemy paBHO pacCTOSIHUE OT TOUKH 10 NPAMOI? YK-2.3.1

3amanue 1. CocraBuTh ypaBHEHUE HOpsMol mpoxonsauieil uepes | YK-2.V.1

. L ox+2 y—9

TOUKy M (2,4) 1 epreHIUKYIIPHON NPAMON —5 = —4

OtBer 3amucaTh B BHUAEC YpaBHEHHUS TPSAMOW C  YIJIOBBIM

ko3 urmeHTOM

3aganue 2. CocCTaBUTh YpaBHEHUE NPSIMON MPOXOASIIEH uepes

TOYKY M(1,—4) u NEePHEHANKYIISIPHON PAMOM

—4x — 5y + 14 = 0.

OtBer 3amMcaTh B BUJE YypaBHEHUS TMPSMOMl C  YIJIOBBIM

K03 uUImeHTOM

3ananue 3. CocTaBUTh ypaBHEHUE NpPSIMOH IPOXOIsALIEH uepe3

. _x+16 y—9

31. TouKy M (—1, —3) u napasuiesbHON IpsIMOI =

—4 -5
OtBer 3amMcaTh B BHUJE YpPaBHEHUS MpPSMOM C  YIJIOBBIM
ko3 urmeHTOM

3aganue 4. CocTaBUTh YpaBHEHUE NPSIMOM MPOXOASIIEH uepes
Touky M (1, —1) 1 nepneHaANKYJIApHON IpsMOil y = —5x + 2.
OtBer 3amMcaTh B BHJE YpPaBHEHUS MPSMOM C  YIJIOBBIM
ko3 urmeHTOM

3aganue 5. CocTaBUTh YpaBHEHUE NPSIMOM MPOXOASIIEH uepes
. Lx+1 y—6

TOuKy M (3,1) u nepneHauKyIIpHON MpsIMOoi — =

OtBer 3amMcarb B BHJE YPAaBHEHHS TMPSMOM C  YIJOBBIM

K03 uUImeHTOM




Kakum ypaBHEHHEM OMUCHIBAETCS MIJIOCKOCTh B IEKAPTOBBIX YK-2.3.1
32. KoopauHaTax (X, Y, z)?

ChopmynupyiiTe  HEOOXOIMMOE W  JIOCTAaTOYHOE  YCIIOBHE YK-2.3.1
33. NapauIeTbHOCTH MPSMOU U TUIOCKOCTH.

Kakum ypaBHEHHEM OMNHUCHIBaE€TCA TMpsMasi, MPOXOJIAIIAs dYepe3 YK-2.3.1

TOYKY (X0, Yo, Zo) M WUMEIOMIAs HAMNPAaBIAIONINN BEKTOp C
34. xoopaunaramu (I, m, n)?

Kakum ypaBHEHHEM ONUCBIBAETCS MpsiMast, TPOXOIALIas UEPE3 JIBE VYK-2.3.1
35. TOUKH (X1, Y1, Z1) U (X2, Y2, Z2)?

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

C moMoripio Kakoi (opMysIbl MOXKXHO HAUTH YTOJl MEXIY YK-2.3.1
3r7. npsIMbIMU?

Hopwmais k iockoctu umeet koopaunatsel (A, B, C); xoopauHaTs YK-2.3.1

HanpasJISoEero Bekropa npsmoii (1,m,n)/
38. C nomo1bio Kakoil popMyITbl MOKHO HAMTH yrol MEXIy NMPsIMOH U

MJIOCKOCTBIO?

[To xakoii popMyIie MOKHO ONIPEACIIUTH PACCTOSTHUE OT TOYKHU JI0 YK-2.3.1
39. MJIOCKOCTH?
40. Hanumure kaHOHMYECKOE ypaBHEHUE IUIMIICA. YK-2.3.1
41. Hanummure kaHOHUYECKOE ypaBHEHUE TUIIEPOOPHI. YK-2.3.1
42. Hanummure kaHOHUYECKOE ypaBHEHUE MapadOIIbL. YK-2.3.1

Bormpocsr (3amaun) nist 3avera / audd. 3adera npeacrarieHs! B Tadnwuie 16.
Tabnuna 16 — Bonpocs! (3agaun) nns 3adera / audd. 3auera
Kon
Ne ni/m [lepeuens BompocoB (3aa4) ans 3a4dera / audd. 3auera
P P (sana) 1 e WHMKATOpa

Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO

MpeICTaBICHBI B TabmwmIe 17.
Tabmuua 17 — IlepeueHb TeM 7151 KypCcOBOTO MPOEKTUPOBAHMS/BHIIOJTHEHUSI KYPCOBOM pabOThI

[lepeueHp TeMm Uii KypCOBOTO TPOEKTUPOBAHUS/BBINOIHEHHUS KypCOBOH pabOThI

No /a1 [IpumepHSIii nepedeHb TeM sl KypCOBOTO MPOEKTHPOBAHNS/BBIITOTHEHHS
B KypCOBOH paboThI
Y4eOHBIM IITAaHOM HE MTPEAYCMOTPEHO
Bompocsl i mpoBeneHHs TNPOMEKYTOYHOM aTTECTalli B BUAE TECTUPOBAHHUS

npeICTaBICHEI B Ta0nwmie 18.




Tab6mmmia 18 — [IpumepHsIii TepedeHb BONPOCOB ISl TECTOB

Ne . Kon
[TpuMepHBIii IepeYeHb BOPOCOB ISl TECTOB
/1 WHJIMKaTOopa
TunoBoil BapuaHT TECTOB
1 cemectp
1 | Jlana maTpuna 1) a,, YK-2.V.1
2) -ay
;1 dpz
A= @z Qzp/
3) an
Eé anredbpanveckoe
JOTIOTHEHHE Ass 4)  —ax
paBHo. ..
2 | U3 npuBeéHHBIX d11 aq2 VK-2.V.1
a a
MaTpul] 0OpaTHbIE 1) 21 22
0 dao
CYIIECTBYIOT Y
MaTpHII. .. 0 0 ap
2) 0 0 323
0 0 dzz
417 a2 A3
3 | 0 azx az
0 0 dsz3
117 Q13 Qyg
4) (au 37 ‘123)
0 0 0
3 | Kakum meromom moxuo | 1) I'. Kpamepa VYK-2.3.1
CIIUTh CHCTEMY,
P Y 2) K. ®.Taycca
ONpeAeTUTEIh OCHOBHOM
MATDHITB! KOTOPOii paBeH 3) ¢ moMoIIEI 00PATHOW MATPHIIBI
HYJIXO 4)  moObIM CIIOCOOOM
4 | Cucrema coBMmectHa | 1)  Gombie 1 YK-2.3.1
TOTJa U TOJBKO TOTHA, | 2)  PaHT MAaTPHIIbI CHCTEMbI paBCH
Korja... paHry pacuIMPEHHON MaTPHIIbI
CHCTEMBI
3) panr pasen 0




4)  panr paseH |

-
Jlnst BekTopoB d u b 1) BeKTOpPHI HEPICHANKYIISPHEI VK-2.V.1
BBITTOHSIOTCS yCIOBHs: | 2) BEKTOPBI MApaylIeTbHbI
3) BEKTOpHI MapauieIbHBI U HE MOTYT
by by, b JIe)KaTh Ha OJTHOU MPSIMOi
Ax Ay Gz 4) BeKTOpHI JeXKAT Ha OJHOW MPSIMOii
roraa.... WJIY TIapAILICIIbHBI
BekropHoe 1) xomnmHeapHo#t mrockoctH, B | YK-2.3.1
NPOM3BECHUE BEKTOPOB KOTOPOH JIeKaT MepeMHOKaeMble
=
du b — 910 BeKTOP. .. BEKTOpa
2)  TepHeHAUKYISPHBIA TUIOCKOCTH,
B KOTOpOH JIe)Kar
NepEMHOXKAEMbI€ BEKTOPHI
3) HyneBoi
4) coBmamalmui ¢ OJHHM U3
NEePEMHOXKAEMBIX BEKTOPOB
PaccTostHuE OT TOYKH 10 |Axq+Byo+C| VK-2.3.1
1) VA2+B2V/A%+C2
TUTOCKOCTH MOKHO
BBIYUCIIUTh o 2) Ay-A,+BB,+C,C,
bopuyre... JA§+3§+cf- JA§+B§+CZZ

3) —
VA%+BZ+(C?

|Am+Bn+cCp|
VA*+B=+C = /m*+n-+p

4)




8 | l'eomerpuueckoe wmecro | 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 VK-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 MOYKHO 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 | 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 | Moaynb KOMITJIEKCHOTO 1) 0 YK-2.V.1
qHciIa Z = —i paBeH: 2) 1
3) 2
4) 5

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCLUMUIUIMHE OOYYAIOMIMXCS 3a04HON (HOpMBI
0o0ydJeHwus1, mpeacTaBiieHbl B Tadymie 19.

Tabmuua 19 — I[lepeyeHb KOHTPOJIBHBIX paboOT

No /it ITepeyeHb KOHTPOJIBHBIX PadbOT

1 KowmrmiekcHple yricia u MaTpuiibl. CHCTEMBI THHEHHBIX YPaBHCHHM.

2 HpHMaH Ha IIJIOCKOCTH. HpSIMaH 1 TIJIOCKOCTH B IPOCTPAHCTBC.




10.4. Meroanueckue MaTrepHuabl, OTIPEIEISIONINE MIPOIIETYPhI OLICHUBAHUA
UH/INKATOPOB, XapaKTEpU3YIOMIUX dSTambl (HOpPMUPOBAHHUS KOMIIETCHLMH, COIEpKarcs B
JOKAJIbHBIX HOpMaTuBHBIX akTax [YAIIL, pernaMeHTUpyIOIIMX MOPANOK U TPOUEAYPY
IPOBEICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHON aTTeCTallMi 00yJaroIuXcs
['VAIL

11. Meroauveckue yka3aHus A1 00y4JaIONIUXCs IO OCBOCHUIO JUCITUTUTHHBI

[lenpt0 MUCIHUIUIMHBI SBISIETCS — IMONYYCHHE CTYICHTAMH HEOOXOAMMBIX 3HAaHUH,
YMEHUU W HAaBBIKOB B 00JIACTH aHAIMTHYECKOW T€OMETPUU U JIMHEWHOU anreOphl, pa3BUTHE
MPOCTPAHCTBEHHOTO TIPEJICTABICHUS CTYJACHTA; BOOOPaKEHUS; JOTHYECKMX M  CUYETHBIX
CIIOCOOHOCTEH; OpPraHW30BaHHOCTH TIPU TPOBEACHUU OONBIIETO OOBEMa BBIYUCICHUM;
WCIOJIb30BAHUS MAaTEMAaTUKU IS PEIICHUS KOHKPETHBIX 3a]ad, 00ecleuyeHHe OCHOBBI IS
MPUMEHEHUSI MaTeMaTHYEeCKHX METOJIOB HCCIICOBAHUS, MOJAEIUPOBAHUS, POCKTUPOBAHUS,
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 JIEKIIUOHHOTO MaTepHalia — JIOTUUECKH CTPONHOE, CUCTEMHOE,
riy0oKoe W SCHOE M3JI0kKeHHe yueOHoro marepuania. HazHaueHue COBpEMEHHOH JIEeKLHUU B
pamMKax TUCIUIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO MH(GOPMAIUIO TIO TEME, a B OCBOCHHH
(dbyHIaMeHTaIbHBIX MPOOJeM AUCUUIUIMHBI, METOJOB HAYYHOrO II03HAHHWSA, HOBEHIINX
JOCTHKEHHUI HayIHOU MBICTH. B ydaeOHOM mpoliecce JeKIUs BRIOTHSAET METOAO0IOTHIECKYIO,
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 IPU OCBOCHUU 00YYAIOUTUMUCS 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, JOOBU K TPEeOAMETy W
CaMOCTOSATENLHOT'O TBOPUYECKOTO MBIIIJICHUSI.

— MOSIBJICHHE He0oOXOIMMOro HHTepeca, HeOOXOIHMMOTO JJisi CaMOCTOSITENIbHOMN
paboTHI;

— MOJy4YeHUE 3HAHMI O COBPEMEHHOM YPOBHE pa3BUTUS HAYKH U TEXHUKH U O
MPOTHO3€E UX Pa3BUTHI HA OJIMKANIIINE TOIbL;

— HAy4YUThCS MeToJIu4ecku oOpabarThiBaTh MaTepuan (BBLACHSATH IVIABHBIE MBICIH U
MOJIOKEHUS, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, MOBTOPATh HMX B  Pa3IMYHBIX
(bopmyIHpOBKax);

— MOJIy4€HUE TOYHOTO MOHUMAaHHUSI BCEX HEOOXOAUMBIX TEPMUHOB U MOHSTHH.

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

CTpyKTypa npeocTaBieHus JEKIHOHHOTO MaTepuana:
— Ormpegenennsi MaTEMaTUYECKUX TEPMHUHOB.
—  @DOopMyIMpPOBKA TEOPEMBI.
— J10Ka3areinbCTBO TEOPEMBL.
— 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 YYeOHBIX 3aJaHUi C IIeTbI0 YCBOEHHUS HAyYHO-TEOPETHUECKUX
OCHOB Y4eOHOIl IUCHMIUIMHBL, NPUOOPETEHHs] YMEHUH M HaBBIKOB, OIbITA TBOPYECKOI
NEeATEIbHOCTH.

llenpto MpakTHYECKOro 3aHATHS JUId  OOydarollerocs SBIsIeTCS IPUBHUTHE
o0yuJaroiemMcsi yMEHUU U HABBIKOB MTPAKTUYECKON JACSITENLHOCTH 110 H3y4aeMOW JUCIIUILTHHE.

[Inanupyemble pe3yabTaThl IPU OCBOCHUHU 00YyYaIOLIEMCs MPAKTUYECKUX 3aHATHIH:

— 3aKpervieHHe, YriIyOJeHHe, pacluIMpeHHe M JeTalu3alus 3HAHWA NpH pelIeHUuN
KOHKPETHBIX 33]1a4;

— pa3BUTHE TI03HABATEJBHBIX CIIOCOOHOCTEW, CAMOCTOSATEIBHOCTH MBIIUICHUS,
TBOPUYECKON aKTUBHOCTH;

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

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

— obecrieyeHne palMoOHAIBHOIO COYETAHUS KOJUIEKTUBHON M MHIAMBUAYAIbHOU (opM
oOy4eHwUs.

@yHKINUY TPAKTUYECKUX 3aHATUH:

— IIO3HaBaTeJbHAas;

— pa3BUBaIOILAs;

— BOCIHTATEIbHAS.

[To xapakTepy BBINOJIHIEMBIX OOYYaroOIIMMCS 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, CBS3aHHBIE C  TIOJYYCHHEM HOBOH  HMHpOpPMAaLUMU  IyTEM
CaMOCTOSITENIbHO BEIOPAHHBIX IMOAXO0/I0B K PEILICHHIO 3a/1a4.

@opMbl OpraHU3alMU MPAKTUYECKUX 3aHIATHH ONpenensioTcs B cCOOTBETCTBUHM CO
cneun(pUIecKUMA OCOOCHHOCTSAMHU y4eOHOM MUCIUIUTUHBI U 1ensaMu o0yueHus. OHU MOTYT
MIPOBOJIUTHCS:

— B UHTEpakTUBHOW (opme (pemieHne CUTYaIllMOHHBIX 3a7ay, 3aHATHA 110
MOJIETMPOBAHUIO  pEaJbHBIX YCIOBUM, [€IOBbIE WUIPbI, HUIPOBOE IPOEKTUPOBAHHUE,
MMUTAIMOHHbIE 3aHATHS, BBIC3JIHbIE 3aHATHS B OpraHu3aluu (MPeAnpusTHs), eI0oBas
yueOHass wurpa, pojieBasi Wrpa, ICHXOJOTHYECKUH TPEHHHI, Keic, MO3roBOM INTYypM,
TPYIIIOBBIE TUCKYCCHH);

— B HE UHTEPaKTUBHON (popMe (BBIMOTHEHHE YIPAKHEHUH, pEIIeHnEe THUIOBBIX 33/ad,
pellIeHne CUTYallMOHHBIX 3a/1a4 U JPYroe).

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

TpeboBanust K MPOBEACHUIO MPAKTUYCCKUX 3aHITHIA

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

[IpenonaBaTens ynTaeT yCIOBHE 3aJa4d M NIpPEAaraeT CTYJEHTaM CaMOCTOSTEIbHO
pelnTh 3a7a4y, UCOJb3ys 3HaHUs, MOJYyUYEHHbIE CTYJEHTOM Ha JeKuuu. CTyAeHT, KOTOPBIH
IIEPBBIM PEIINJ 3aJady, BbI3BIBAETCS K JOCKE. B ciydae ecinm CTyleHT NMpPaBWIBHO PEIINII
3a/aqy, OH Mmoyiydaer 5 6amioB. Eciu CTyIeHT pelraer 3a/1ady ¢ MOMOIIBIO0 MPENoJaBaTeNs,
TO moiy4aer 4 Oamna. 3aTeM, B KOHIIE CEMECTpa, OLIEHKH CTYACHTOB (BKJOYas OLIEHKY



MOCEIAEMOCTH) TepeBOasATCS B OoHychl (kadectBo) or O mo 5 OamioB. DTu OOHYCHI
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 IO  MPOXOXKIACHHUIO
CaMOCTOSITENIbHON PabOTHI

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

Jlnst oOydaronuxcsi mo 3a04HOd (Gopme OO0y4eHHUs, CaMOCTOATENbHAs paboTa MOXKET
BKJIIOYATh B C€0s1 KOHTPOJILHYIO PaboTYy.

B mporiecce BBITIOTHEHUSI CAaMOCTOSATEIBHOU palboThI, y 00ydaromerocs GopMupyercs
1esrecooOpa3Hoe TUTAaHUPOBaHWE pabodero BPEeMEHH, KOTOpOE TO3BOJISIET UM pPa3BHBATh
YMEHHS U HaBBIKM B YCBOCHHUU M CHUCTEMATH3AIlMHM MPHOOpETaeMbIX 3HAHWH, oOecredynBacT
BBICOKMH YpOBEHb YCIEBACMOCTH B TMEPHOA OOYYCHHS, IOMOTAeT IOJIyYUTh HABBIKH
MOBBIIIECHUS TPOPECCHOHATHHOTO YPOBHSI.

MeroauyeckuMH ~ MaTepHallaMH, HAIpaBISIONUMH ~ CaMOCTOSATENBHYIO  paboTy
00y4aIOIIUX CSISBIISIIOTCS:

— y4eOHO-METOAMYECKUI MaTeprall 0 AUCIUTUINHE.

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

Texkymuil KOHTpPOJIb YCIIEBAEMOCTH IPEAyCMATPHUBACT KOHTPOJIb KAuyeCTBA 3HAHUU
00yJaroImuxcs, OCYIIECTBIIEMOr0 B TEUEHHE CEMECTPA C LEJIbI0 OLICHUBAHUSA X0Jja OCBOCHHUS
JUCLUIUINHEI.

B Tteuenue cemectpa B cucreme aucraHiuoHHoro oOyuenus ['YAII B dopwme
TECTHUPOBAaHUSl TPOBOJATCA JBE IPOBEPOUYHbIE pabOThI IO pEIIeHUI0 33hady WU OJIUH
TEOPETUUYECKUI Onpoc (MepeueHb BOMPOCOB JUIsl TECTOB pa3MelleH B «baHke BOIIPOCOB» B
cucreme quctanimonHoro ooyuenus ['Y AIT).

Pe3ynbpTaThl TEKyIIEro KOHTPOJIS yCIEBAEMOCTH OyIyT yUYUTHIBATHCS IPH MPOBEACHUN
MPOMEXYTOUYHON arrecTanui (IpH  HUCIOJB30BaHUU  OAaTbHO-PEUTHHIOBONW  CHCTEMBI
OLICHUBAHMsI, KXl BUJ KOHTpPOJI OLIEHUBAeTCid B Oauiax, U3 KOTOPBIX (hopMupyercs
UTOTOBBIN PE3YIIBTAT).

11.5. Meroanyeckre  yKazaHus JUId  OOYYalOUIMXCS MO  MPOXOXKICHUIO
MPOMEKYTOYHOM aTTECTALINH.

[IpomexyTouHass arrecranus OOy4arOMIMXCS  TMPEIyCMaTpPUBAeT  OIICHUBAHHE
MIPOMEXYTOUYHBIX U OKOHYATEIbHBIX PE3y/lbTaTOB O0yueHus Mo AucuuiinHe. OHa BKIOYAeT
B ceOst:

— 9Kk3aMeH — (opMa OLEHKM 3HaHUHM, MOJIyYEHHBIX OOy4aroUmMMcsi B IIpolecce
U3Y4YEeHUs] BCEH JUCHUIUIMHBI WJIM €€ YacTH, HaBBIKOB CaMOCTOSITENbHONH paboThl,
CIIOCOOHOCTH TPUMEHSITh MX JJIsl PEIICHUs MPAKTUYECKUX 3aqad. DK3aMEH, KakK MPaBUIIO,
MPOBOJUTCS B MEPUOJ HPK3aMEHAIMOHHOW CECCHUU M 3aBEPIIAETCS aTTECTAllMOHHOW OLICHKOU
COTIUYHOY, «XOPOIIO», KyJAOBIECTBOPUTEIBHOY, «HEYJOBICTBOPUTEIHHO.

Cucrema OLIEHOK MpU MPOBEACHUM MPOMEXKYTOUHON aTTEeCTal[UM OCYLIECTBIISIETCS B
cooTBeTCTBUM ¢ TpeOoBanusmu [lomoxennit «O TeKylieM KOHTPOJE YCIEBAEMOCTH U
MPOMEXKYTOUYHOU arrectannu cTyaeHTOB ['YAII, oOydaronuxcsi mo mporpamMmam BBICIIETO
obpazoBanusi» U «O MOAYIBbHO-PEUTHHTOBON CHUCTEME OLIEHKM KadecTBa yueOHOH paboThI
ctyaeHToB B 'Y AID».



Jluct BHeceHUs U3MEHEHUN B pabouylo IporpaMmMy JUCIUIUIMHBI

[Hata BHEceHuUs
W3MEHCHHI 1
JIOTIOTHECHHHM.

Iloanuce BHeCHIETO
W3MCHCHHS

ConeprxaHne N3MEHEHHUH W JOTTOTHEHUI

Jara 1 Ne

MPOTOKOJIA
3aceaHus
kadeapbl

ITonmuce
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