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(ZOMKHOCTB, y4. CTEIICHb, 3BaHKE) (moxmuck, nara) (MHUIMATBL, HaMUIHA)



AHHOTaUs

JucrunnuHa «MaTtemaTuka. AHaTUTHYECKas: TEOMETPHUS U JIMHEHHas anreOpa» BXOIUT B
o0pa3oBaTeNbHYI0 NpOrpaMMy BbICIIETO 00Opa3oBaHUsT — TMporpammy OakajaBpuaTa IO
HarmpaBjeHuto moAarotoBku/ cnenuanbHocTH 12.03.02  «OnToTexHHMKa» HAMpaBICHHOCTH
«ONTHKO-3JIEKTPOHHBIE PUOOPHI U KOMILIEKChI». JlucuuiumHa peanusyercs kapeapoi «Nel».

JlucuuniuHa HalejaeHa Ha GOpMHUPOBAHKE Y BBITYCKHUKA CIEIYIOIINX KOMIIETEHIUHI!

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

ConepxaHne NUCHMILUIMHBI OXBATBIBAET KPYr BOIPOCOB, CBSI3aHHBIX C AHAIUTUYECKHM
OTHMCAaHUEM TE€OMETPUUYECKUX 00BEKTOB; H3YYCHHEM CBOWCTB JIMHEWHBIX MTPOCTPAHCTB.

[IpenogaBanue AMCHUILIMHBI IpeAycMaTpuBaeT cienyromue ¢GopMbl OpraHU3alHu
y4eOHOTO Tpolecca: JeKyuu, NpaKmuyeckue 3auAmus, CaMOCMOsAmenvHas paboma
obyuarowe2ocs.

[IporpamMmmMoil AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONIME BHUIbI KOHTPOJS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHAs! aTTecTanus B GopMe 3K3aMeHa.

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

SI3bIK 00yUYeHUs IO TUCIUIUTNHE KPYCCKHMA »



1. TlepedeHb MIAHUPYEMBIX PE3YIHTATOB O0yUEHUS MO JUCIHILTAHE

1.1. Tlenu npenomaBaHus TUCITUTITUHBI

JuctumumHa «MaTeMaTuka. AHAIMTHYECKasi TeOMETPHUS U JIMHEWHas anredpay sBiseTcs
BOKHOM COCTaBHOM 4YaCThlO Kypca BBICIIEHM MaTeMaTHUKH, KOTOPBIM JIEKUT B OCHOBE BCEH
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 MaTeMaTHKa SIBISICTCS HE
TOJIbKO MOIIIHBIM CPEACTBOM PEIlIeHUs MPUKJIAJHbIX 3a/1a4 U YHUBEPCAIbHBIM S3bIKOM HayKH, HO
TaKXe U 3JIEMEHTOM OOIIel KyIbTypHI.

Matematuueckue METOJbl HCCIIEAOBAHUS, MOJEIMPOBAHUS, MPOECKTUPOBAHMUS,
OIMPAIOIIYIOCS Ha JaHHYIO AMCLUUIUIMHY, UTPAIOT BCE OONBILIYIO POJIb B COBPEMEHHOM Hayke
U TeXHUKE. B 3HaUNTENbHOM CTENEeHN 3TO BHI3BAHO BCE YOBICTPSIOMIMMCS Pa3BUTHEM HAYKH U
TEXHHUKH, TJIABHBIM 0O0pa30M BBIYHCIUTEIHHON TEXHUKH U HH(POPMAIIMOHHBIX CHCTEM, a
TaKKe KOMIBIOTEpU3AIMEH TPAKTUYECKH BCeX 0OyiacTel 3HaHWU. BO3MOKHOCTH yCIEIIHOTO
WCIIOIb30BAaHUSI MAaTEMAaTUKU JIJISl PEIICHUS] KOHKPETHBIX 3a/1ay CYIECTBEHHO PACIIUPSIIOTCS,
4TO, B CBOIO O4Yepeab, MPUBOAUT K HOBBIM TpeOOBaHUSAM, NPEIbIBISIEMBIM K
MaTeMaTHYECKOMY OOpa30BaHMIO COBPEMEHHBIX CIEIMAIMCTOB B OOJACTH MaTeMaTHYECKUX
METO/IOB.

B o0macti BocmuTaHWs JIMYHOCTU MEJIbIO TMOATOTOBKH TO JAHHOW IWCIUTUIMHE
aBigercs (HopMHpOBaHHE CIIOCOOHOCTH JIOTUYECKHM BEPHO, ApryMEHTUPOBAHHO U SICHO
CTPOUTDH YCTHYIO U MUCbMEHHYIO PEUb.

1.2. JlucumrmiiviHa BXOJUT B COCTaB 00s3aTEIBHON YacTH 00pa30BaTEIHLHOM MPOTrPAMMBI
BhIcIIero oopazosanus (naiee — OI1 BO).

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

B pesynbrare u3yueHus AMCUMILIMHBI OOydarolmuiics AOHKEH 00JaJaTh CIETyIOIIUMHU
KOMIIETCHIIMSIMU WM UX 4YacTsAMU. KOMIETEeHIIMN U MHIUKATOPBI UX JTOCTHUKEHUSI TPUBEACHBI B
Tabymue 1.

Tabmuua 1 — IlepeyeHp 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
peleH sl TOCTAaBIEHHBIX 33134
VYK-2.V.1 ymeTs NpoBOIUTH 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
Nel
1 2 3

Oowan mpyooemKkocmp oucyunIuHbsl, 5/ 180 5/ 180
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) 58 58
Buo npomesxcymounoii ammecmayuu. 3ayer,
mudd. 3auger, sx3amen (3auver, udd. 3au, OK3. OK3.
DK3.*%*)

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

4. CopepxaHue AUCIUTUTMHBI
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

Pa3pgensl, TeMBI JUCLUIIINHBI Jlexmun I13 (C3) JIP KII CPC
(qac) (qac) (qac) (qac) (qac)
Cemectp 1
Paznen 1. KoMIulekCHBIE YKCia U 6 8 8
MaTpPHUIIBI
Pasnen 2. CucteMbl TMHEHHBIX 6 9 8
YpaBHEHUH

Paznen 3. JIuneiinsie mpocTpaHcTBa

Pazpnen 4. Bextopbt

Pazpen 5. IlpsimMas Ha mI0CKOCTH

B B OOl
gl | 0| O

Pa3nen 6. Ilpsimas 1 I10CKOCTH B
IIPOCTPAHCTBE
Paznen 7. KpuBble BTOporo nopsijika 3 0 10




Hroro B cemecTpe: 34 34 58

Uroro: 34 34 0 0 58

IIpakTnyeckass MOATOTOBKA 3aKJIIOYAETCS B  HENOCPEACTBEHHOM  BBIIIOJHEHUU
oOy4JaloIUMHUCs  OMNpEAENCHHBIX  TPYOOBBIX  (PyHKUIMIA,  CBSI3aHHBIX C  Oynyiei
npodeCCHOHATIBHOMN 1A TETbHOCTBIO.

4.2. CopaepkaHue pa3/iesioB U TEM JICKITMOHHBIX 3aHSATHH.
Copep:xanne pa3elioB U TeM JICKIIMOHHBIX 3aHITHI MTPUBEICHO B Ta0HIIE 4.

Tabnuna 4 — ConeprkaHue pa3JelioB U TEM JEKIIMOHHOTO ITUKIIA
Howmep paznena HaszBanue u comepxanue pas3iesioB U TEM JICKIIMOHHBIX 3aHATHI

1. [lonsiTHe KOMIIIEKCHOTO YKcia. JIelCcTBUS Hal KOMIIEKCHBIMU YHCIIaMH B
anrebpanveckoii Qopme. JleicTBus Han KOMIUIGKCHBIMH YHCIAMU B
TpuroHoMmerpudeckoit popme. @opmyna Myaspa. M3BneueHne KOpHS U3
KOMILICKCHOTO Yncia. (2 yaca)
[Tonsitue matpunpl. JIuHelHbIe omnepanuu Haja matpuuamu. JIuHelHas
3aBUCMMOCTh W HE3aBUCUMOCTh MATpULl. TpaHCHOHHUPOBAHHME MATPHII.
YMHOXEHUE MaTpHIl. MHOTOUYJIEHBI OT KBaIpaTHBIX MaTpHIl (4 yaca)
2. Onpenenurenu u ux cBorictBa. O6paTHas Marpuia. Permenue npocreimmx
MATPUYHBIX YpaBHEHUW. MaTpUUHBIA METON pEIICHUS JIMHEHHBIX
ypaBHeHHi. (2 Jaca)
Meron Kpamepa. Metox I'aycca. (2 gaca)
CoOcTBeHHBIE 4YHCIIa U COOCTBEHHBIE BEKTOPBI KBaJIPATHBIX MATPHIIL.
DYHKIIUU OT KBaJIpaTHBIX MaTpHI] (2 yaca)
3. Jluneitnsle mpocTtpaHcTBa. OmpeneneHne W npumMepsl. basuc n
koopauHathl. JluHelHble  mpeoOpa3oBaHus. Marpuiia  JIMHEWHOTO
npeoOpa3oBaHus. (5 4acoB)
4, ['eomeTpuueckue BekTopsl. OCHOBHBIE onpeeneHus. JInHelHble onepanun
HaJ BeKTopaMmu. JInHeitHas He3aBUCUMOCTh BeKTOpoB. basuc. KoopauHaTsl.
CucremMbl KOOPIMHAT HA TJIOCKOCTH M B IPOCTPAHCTRBE (4 yaca)
CkanspHoe pou3BeIeHNEe BEKTOPOB. BekTopHOE Mpou3BeeHNE BEKTOPOB.
CMenianHOe TPOU3BeEICHNE BEKTOPOB. (2 yaca)
5. VYpaBHeHUsI NPAMON Ha IJIOCKOCTH. 3aJayd Ha COCTABJICHUE YpPaBHEHHI
npsiMoi. (2 Jaca)
VYron Mexay npsiMbIMU Ha TUIOCKOCTH. PaccTosiHue OT TOYKH 10 NPAMO Ha
TJI0CKOCTHU. PaccrosiHue Mexay napauienbHbIMH MPSMBIMA. (2 "aca)
6. YpaBHEHHUsI TNIOCKOCTH. 3ajaHue IPSMOI B TpocTpaHCTBE. (2 yaca)
YTros MeXIy IMIIOCKOCTAMHU. YTOJI MEXAY IPSIMBIMU B IIPOCTPAHCTBE. YTOII
MEXIYy MPsSMOMl M IUIOCKOCThIO. PaccTosiHue OT TOYKM A0 IUIOCKOCTH.
Paccrosinne mexnay napamienbHbIMU IUIOCKOCTSIMU. PaccTosiHre OT TOUYKH
710 TIPSIMOY B TIPOCTPaHCTBE. (2 yaca)
7. Onnunc. ['unep6bona. [Tapabona. IlonspHoe ypaBHEHHE KPHBOW BTOPOTO
nopsiika. KaHoHW4yeckne ypaBHEHUs KPUBOM BTOPOTo mopsiaka (3 gaca)

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

Tabmuna 5 — [IpakTudeckue 3aHATHS U UX TPYJOEMKOCTh



N3 Hux Ne
DOpMBIITPAKTH o
Ne N Tpynoem- | mpakTU4YeCKOH | pa3zaeia
wn Tembl mpakTUUECKUX 3aHATUN HecKuX KOCTb, (4ac)| moxroToBKu, | mucmuI-
3aHITHIA
(dac) JIUHBI
Cemectp 1
1. | HeiicTBus HaJ KOMILIEKCHBIMU Pemenue
YUCJIaMH B aIre0pandecKoi 3a7a4 2 1
dopme. Tpuronomerpudeckast
dhopma KOMIUIEKCHOTO YHCIIA.
2. | JlelicTBUS HAJ KOMILJIEKCHBIMH Pemenue
qyciIaMH B 3a1a4 2 1
TPUTOHOMETPHUUYECKOU (hopme
3. JIunHeitHpIe onepanuu Hal Pemrenue
MaTpPUIIAMHU. 3a1a4 4 1
TpaHcnoHHpOBaHUE MATPHII.
YMHOKEHUE MATPHI]
4, Brluncienne onpenenurenei. Pemrenue
OOpatnas marpuna. Pemenue 3a1aq 3 2
MATPUYHBIX YPABHECHUH.
S. Matpuusslii METOJ, peLICHUS Pemenue
CUCTEM JIMHEHHBIX YpaBHEHUH. 3a1a4 3 2
Meton Kpamepa
6. Merton I'aycca Pemenue 3 2
3azaqy
7. Pa3nosxeHue BEKTOPOB 110 Pemenue
0a3ucy. Beruncnenue 3a7a4
KOOpJAMHAT TOUYEK B 001 2 4
JIEKapTOBOM CUCTEME
KOOpJIMHAT.
8. CxansgpHO€ MpOU3BEICHUE Pemenue 2 4
BEKTOPOB 3a1a4
9. BektopHoe u cMmenranHoe Pemenue 4 4
MIPOU3BEICHUS BEKTOPOB 3a/1a4
10. YpaBHeHHUs IPSIMON Ha Pemenue 5 5
TIJIOCKOCTH. 3a1a4
11. 3ajaun Ha IPSMYIO Ha Pemenue 5 5
MIJIOCKOCTH 3a/1a4
12. [IpsiMast 1 MIIOCKOCTH B Pemenue 5 6
MIPOCTPAHCTBE 3a1a4
Bcero: 34
4.4. JlabopaTopHbIe 3aHATHUS
TeMbl 1a00paTOPHBIX 3aHIATHI U KX TPYJOEMKOCTh IIPUBEEHBI B TA0IHUIIE 6.
Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb
N3 Hux Ne
Ne HaumenoBanue nabopaTtopHbix padboT TpynOEMKOCTS, | MPaKTHHECKOR | pasiena
/o (qac) MOJATOTOBKH, | JHCIIHAI
(gac) JIUHBI

VY4eOHBIM MJIaHOM HE MPEAyCMOTPEHO




Bcero \ |

4.5. KypcoBoe nMpoeKTUpoBaHHE/ BHITTOTHEHUE KYPCOBOW PabOThI
Y4eOHBIM MJIAaHOM HE IPEAYCMOTPEHO

4.6. CamocrosiTenbHas paboTa 00yJaromuxcs
Bunsl camocTosiTensHON paboOThI M €€ TPYIOEMKOCTh MPUBEIEHBI B Tabnuue 7.

Tabmuia 7 — Buasl caMOCTOSITEIBHOM paOOTHI M €€ TPYIOEMKOCTh

. Bcero, | Cemectp 1,
Bun camocrosTensHO#M paboThI

qac qac
1 2 3

W3ydeHue TeopeTHuecKoro MmaTepuania 14 14

nucturiuasl (TO)

Kypcopoe npoektuposanue (KII, KP)

PacuerHo-rpaduueckue 3ananus (PI'3)

Brimonaenue pedepara (P)

[TonroroBka K TEKyIIeMy KOHTPOJIIO 14 14

ycneBaemoctu (TKYVY)

Jomamraee 3aganue (/13) 15 15

Kontponbsabie paboTsl 3a0unnkoB (KP3)

[ToaroroBka Kk MpOMEKYTOUHOM

arrecrauuu (ITA) 15 15

Bceero: 58 58

5. Ilepeuensb yueOHO-METOIUIECKOTO 0OECIICUCHHUS
JUISL CAMOCTOSTEILHON PabOThl 00YUYaAIOIMIUXCS 110 AUCITUTUTHHE (MOIYJTIO)

Y4eOHO-METOAMYECKUE MaTepHalbl Il CAMOCTOSTEIHHOW PabOThl OOYYArOMIMXCsl YKa3aHBI B
mar. 7-11.

6. IlepeueHb MEYATHBIX W ANEKTPOHHBIX YICOHBIX W3AHUN
[lepeuyeHpb neyaTHBIX U 3JEKTPOHHBIX Y4eOHBIX M31aHUH MpHUBEICH B Tabmuie 8.
Tab6mmuia 8— IlepeueHp MeYaTHBIX W AIEKTPOHHBIX YUCOHBIX U3aHUN

Komuectso
SK3EMILLIPOB B
Ugll_ﬂig)/ec bubnuorpaduyeckas ccpiika OulmoTeke
(KpoMe AIIEKTPOHHBIX
AK3EMILISIPOB)
YK 514 BBK Bexnemumena JI.A., [lerposuu A.1O., Uybapos U.A. 200
22.151b42 COOpHUK 3a7a4 110 aHATUTHYECKOH TEOMETPUH U
JUHEHHO# anredpe: Yue6. mocooue / ITox pexn. 1.B.
Bexnemuriepa. — 2-e usz., nepepad. — M.: ®DUSMATIIUT,
2006. — 496 c.
VK Kazakos A.fl, Makaposa M.B. MaremaTtuka. 50
517.521(075.8) Amnanutuueckas reomerpust: yueo. [Tocooue / CIIO.:
I'VAIL 2019. - 51 c.
http://e.lanbook.co | beknemures, J.B. Kypc aHaauTHUeCKOM T€OMETPUH K OBC Jlanb
m/book/58162 JUHEWHOH anreOpkl. [ DIeKTPOHHEIH pecypc] —



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

OnekrpoH. naH. — CII6. : Jlans, 2015. — 448 c.

http://e.lanbook.co | bekmemuriepa, JI.A. COOpHHUK 33134 [T0 aHATUTHIECKOM OBC Jlanb
m/book/72575 TCOMETPHH U JIMHEHHOH anreOpe. [DNeKTPOHHEIH pecypc]

/ J1LA. Bexnemurmiena, J1.B. bexnemumes, A.1O.

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

Jlans, 2016. — 496 c.
http://e.lanbook.co | Hosukos, A. 1. Hauana nuHeliHoit anre6psl u OBC Jlanb
m/book/71997 aHaJMTHYecKas reoMeTpus : yueOHoe nocodue / A. U.

HoBukoB. — Mocksa : DU3MATIINAT, 2015. — 376 c.
https://e.lanbook.c | MaTtematuka. 3aauu MOBBIIEHHON TPYAHOCTH IS OBC Jlanb
om/book/115483 CTYZACHTOB BY30B : yuebHoe mocodue / . B. Banos, O.

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

penaknueit Y. B. BanoBa. — CankTt-IletepOypr : Jlaus,

2019. — 156 ¢

Usnesa, A. M. Jluneiinas anrebpa. AHaIUTHUECKAS SBbC Jlann
https://e.lanbook.c | reomeTpus : yuebuoe ocobue / A. M. Usnesa, I1. 1.
om/book/152265 Ipunyrxkas, Y. 1. YepHsix. — 5-e u3a-e, UCIp. U A0I. —

Hosocubupck : HI'TY, 2019. — 183 c..
https://e.lanbook.c | Bexmemumies, 1. B. Kypc aHaauTHueckoi reoMeTpUuu 1 OBC Jlanp
om/book/58162 JTMHEHHOH anreOps! : yueOnuk / J1. B. beknemuries. —

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

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

om/book/48192

anrebpa ¥ aHATUTHYECKAs TEOMETpHUs : yueOHOe mocodue
/ I1. C. T'eBopksiH. — Mocksa : ®U3MATIJIUT, 2011. —
208 c.

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

Jluneiinas anreOpa U aHAIUTHYECKAst TEOMETPHS:
yueOHUK U npakTukyM i By3oB / E. I. [lnotHukoBa, A.
I1. iBanos, B. B. Jlorunoa, A. B. Mopo3oBa; moj
penakuueii E. I'. IInotHukoBoit. — Mockaa:
WznatensctBo IOpaiit, 2019. — 340 ¢

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

Caburos, U. X. Jluneitnas anre6pa u
aHATMTUYECKasi TEOMETpHUs: YIeOHOe mocoOue 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 :
W3parensctBo FOpaiit, 2019. - 110 c.

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

Jly6siruna, E. H. Jlunelinas anrebpa: yaeOHOe
noco6ue st By30B / E. H. JIyGsruna, E. M.
BeuromosB. - 2-e u3a. - Mocksa : M3garenscTBo
FOpaiir, 2019. - 150 ¢

7. IlepedyeHb AIEKTPOHHBIX 00OPA30BaATEIBHBIX PECYPCOB
UH(POPMALIMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTn « HTepHeT»
[lepeuenn 3IEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcoB uH(pOpPMalOHHO-
TEJIEKOMMYHHUKAIIMOHHONW ceTn «MHTepHeT», HEOOXOOUMBIX JUISI OCBOCHHUS TUCHUILUIMHBI
npuBe/ieH B Tabymiie 9.


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 TTOPTAal
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 0OecIieueHUs
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 O0a3za
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 AJs IPaKTHYECKUX 3aHATUI

10. Onenounsble cpeacTBa AJs NPOBEIECHUS IPOMEXKYTOUHOHN aTTecTalluu
10.1. CoctaB OIICHOYHBIX CPEICTBAJS MPOBEACHUS TMPOMEKYTOYHONH aTTECTAllUU
00ydJaronuxcs o IMCIUILIMHE TTPUBeeH B Tabmmie 13.
Tabmuua 13 — CocTaB OIEHOYHBIX CPEACTB ISl IPOBEICHHS TPOMEKYTOUHOHN aTTeCTalluu

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

10.2. B kauecTBe KpUTEpHUEB OIEHKH YPOBHSI CHOPMHPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIINH 00Yy4JaloUUMHCA NPUMEHsAETCsl 5-0ajuibHas IIKajla OLEHKU C(HOPMUPOBAHHOCTH
KOMITETCHIINI, KOTOpas puBeeHa B Tabnuie 14. B TedeHne ceMecTtpa MOXKET MCIOJIb30BAThHCS
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, IMOCJICAOBATCIBHO U I'PAMOTHO €ro U3J1aract,

— OMUpAsCh HA 3HAHUS OCHOBHOW W JIOTIOJHHUTEIBHON JIMTEPATypH,

«OTJIMYHOY O
GATTCHON TECHO MPUBS3bIBAET YCBOCHHBIC HAYYHBIC TTOJIOKEHHUS C MPAKTHICCKOM
JIeATEIbHOCTBIO HAIIPABICHUS;
— yMeJno 000CHOBBIBAET U apTYMEHTHUPYET BBIIBUTACMBIC UM HJICH;
— JIeJIaeT BBIBOALI M 00OOIICHHS;
— 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 HETOUYHOCTEH;
P — YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHYECKOW JICSITEIBHOCTHIO
«3a4TCHOY
HaIlpaBJICHUS;
— apTyYMEHTHUPYET Hay4IHBIC MTOJIOKCHHUSI;
— JIeJIaeT BBIBOALI M 00OOIICHHS;
— BJIAJIEET CUCTEMOM CIIELIMATIM3UPOBAHHBIX 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.
— o0OyJaromuiicss HE YCBOWJI 3HAYUTEIBHOH 4YacTH MPOrPaMMHOTO
MaTepHaa;
— JIOIYCKAaeT  CYIIECTBEHHbIE  OMMOKM W  HETOYHOCTH  IIPH
«HEYJIOBJICTBOPUTEILHOY i
paccMoTpeHuH mpo0iaeM B KOHKPETHOM HaIIPaBJICHUU;
«HE 3a4YTECHO»

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

10.3. TumoBbie KOHTPOJILHBIE 3aJJAHUS UIIN UHBIC MATEPUATIBI.
Bormpocs! (3amaun) nis sx3aMeHa mpeacTaBieHsl 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) BBIYHCITUTH 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
JICUCTBUTENIbHBIX YAaCTEW U MPOU3BEICHUS MHUMBIX YacTeil
COMHOXMUTeENEN». OTBET apryMEeHTUPYHTE.

3amanue 3.
1) BblHUCIUTH NPOU3BEACHNE 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 YaCTEN
COMHOXUTENEH». OTBET apryMEeHTUPYUTE.

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

2) Bepno mu yrBepxkaenue: «JlelicTBUTEIbHAS YacTh
NPOM3BEACHUS KOMITJICKCHBIX YHCeIN B alireOpandeckoit popme
3aMMCH BBIUUCISAETCA KaK POU3BEICHNS MHUMBIX 4acTeH
COMHOXMUTeENEN». 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 anreOpanueckoi (opme 3ammcu MOXKeT OBITh BBIYHCIEHO TI0
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 SBISIOTCS
pe3ylbTaTaMu JeJIeHUs MOIYJIS JEIUMOT0 Ha MOAY/b JAeTUTEINs
U apryMeHTa JAeIuMOro Ha apryMeHT jgenurterns». OtTeer
obocHyiiTe.

Kaxk HaspiBaetcs popMa 3amucu KOMIJIEKCHOTO YKCIIa, 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 Bbl Hcnoiab3oBanu? O0ocHyiiTe
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) BriOepute u3 crcka nupoBbie 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 IPUMEHEHBI JJIS PEIICHUS TaHHOH! 3a/1a4H.

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 criucka uQpoBbie cpeicTBa, KOTOPIE 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) Bri6epuTte u3 cnucka mudpoBbie CPeACTBA, KOTOPHIE MOTYT
OBITH MPUMEHEHBI JJIS pEIICHUs TaHHO! 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 nudpoBbie CpeaCcTBa, KOTOPbIE MOTYT OBITH
PUMEHEHBI [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 onpenenuTeb 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 XOTs-
OBl OZJHO YMCIIO OTJIMYHOE OT HYJIS, U IIPU STOM 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 Ha3pIBatOTCS 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 ajaredpanueckux 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
JMHEWHBIX ypaBHeHUH. Kakoi MeTo 1 penieHusi CUCTEMbI JTMHEUHBIX
19. anreOpanyecKrx ypaBHEHUH MPUMEHSIOTCS B TOM Clydae, eCiii
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 Clydae, eCiiu
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 -
MOJIIPHBIM YTJIOM U TIOJISIPHBIM PanycoM?
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?




24,

Urto Takoe BeKTOp?

VK-2.3.1

25.

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

YK-2.3.1

26.

[To kaxoit popmyre onpenesiercs: CKaJipHOE MPOU3BEICHHIE
BEKTOPOB?

VK-2.3.1

217.

I[To 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.

I[To xakoii popMysie BEIYUCISIETCS BEKTOPHOE MPOU3BEACHUE
BCKTOPOB, €CJIN U3BCCTHBI UX KOOPAUHATHI B ,Z[GKapTOBOI\/'I CHUCTEMC
koopauHart (X, Y, 2)?

VYK-2.3.1

29.

ITo kakoit popmyIe onpenensercss MOAYJIb BEKTOPHOTO
MPOU3BEJCHUS BEKTOPOB?

VK-2.3.1

30.

UeMy paBHO pacCTOSIHUE OT TOYKH 0 MPSAMO?

VYK-2.3.1

31.

3amanue 1. CocTaBUTh ypaBHEHHE NpPSIMOH IPOXOIALIEH uepe3
. L ox+2 y—9

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

OtBer 3amMcaTh B BHUJE YpPaBHEHUS MPSMOM C  YIJIOBBIM

ko3 urmeHTOM

3aganue 2. CocCTaBUTh YpaBHEHHE NPSIMOM MPOXOASIIEH uepes
TOYKY M(1,—4) u NEePHEHANKYIISIPHON PAMOM
—4x —5y+ 14 = 0.

OtBer 3amMcaTh B BHJE YpPaBHEHUS MPSMOM C  YIJIOBBIM
ko3 urmeHTOM

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

—4 -5

OtBer 3amMcarb B BHJE YPAaBHEHHS IMPSMOM C  YIJIOBBIM
K03 uUImeHTOM

TOuKy M (—1,—3) u napauieabHON IpsIMON

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

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

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

OtBer 3amMcaTh B BHJE YpPaBHEHUS MPSMOM C  YIJIOBBIM

ko3 urmeHTOM

VK-2.V.1




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

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

Kakum ypaBHEHHEM OIUCHIBACTCA MpsMas, MNPOXOASAIIas Yepes YK-2.3.1

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

Kaknm ypaBHEHHEM OMUCHIBAETCS TIPsIMast, TPOXOSINAast Yepe3 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 (pOpMyJIbI MOKHO HAHTH Yroll MEXKIY YK-2.3.1
3r. NPSAMBIMH?

Hopwmais k mmockoctr umeet koopauHatsl (A, B, C); koopauHaTel VK-2.3.1

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

MJIOCKOCTBIO?

ITo kakoit popmyse MOKHO ONPENENUTh PaCCTOSHUE OT TOYKHU 10 YK-2.3.1
39. IJIOCKOCTH?
40. Hanummure kaHOHUYECKOE YpaBHEHUE AJUIHUIICA. YK-2.3.1
41. Hamnummre kaHOHUYECKOe ypaBHEHUE TUIIEPOOPHI. YK-2.3.1
42. Hamnummre kaHOHWYECKOe ypaBHEHUE TTapaOoITbl. YK-2.3.1

Bormpocsr (3amaun) nist 3avera / aud . 3adera npeacrasieHs! B Tadnwuie 16.
Tabnuna 16 — Bonpocs! (3agaun) nns 3adera / audd. 3adyera
Kon
Ne /i [Tepeuens BompocoB (3a1a4) amns 3a4dera / qudd. 3auera
p p (3anaq) 1 andd UHMKATOpa

Y4eOHbIM MJIaHOM HE MPEAYCMOTPEHO

MpeICTaBICHEI B Ta0wmie 17.
Ta6mmia 17 — [lepedens TeM i1 KypCOBOTO MPOSKTUPOBAHMSI/BBITIOJIHEHHSI KyPCOBOI paOOTHI

[lepeuenr TeM [ KypCOBOTO MPOEKTUPOBAHUS/BBIIOIHEHUSI KYpCOBOM paboThI

Ne i/t

KYpPCOBOM pabOTHI

[IpumepHbIi IepeyeHb TEM I KypCOBOT'O POSKTHPOBAHUS/BBITIOTHEHUS

Y4eOHBIM IIIAHOM HE MPEIYCMOTPEHO




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

Ta6mmia 18 — [TpumepHsIii mepedeHb BONPOCOB ISl TECTOB

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

2) K. ®.Taycca
ONpeAeUTENb OCHOBHOM

MATDHITB! KOTOPOii paBeH 3) ¢ moMoIIEI 00PATHOW MATPHIIBI

HYJIXO 4)  mo0ObIM CIIOCOOOM

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

CHCTEMBI




3)
4)

panr paseH 0

paHr paseH 1

=
Jlnst BekTopoB & u b 1) BeKTOpPHI HEPIECHAUKYIISPHBI VK-2.V.1
BBITTONHSOTCS yCIOBHs: | 2) BEKTOPBI MApayLIeTbHbI
3) BEKTOpHI MapajuiebHBI ¥ HE MOTYT
by by b, JIe)KaTh Ha OJTHOU MPSIMOi
Ax 4y Az 4) BeKTOpHI JeXKaT Ha OJHOW MPSIMOI
Toraa.... WJIY TIapAILICIIbHBI
Bekropnoe 1) xkommuHeapHOW TwIOcKOocTH, B | YK-2.3.1
IPOM3BECHUE BEKTOPOB KOTOPOH JIeKaT MepeMHOKaeMble
=
du b — 910 BeKTOP... BEKTOpa
2)  TepIeHAUKYJSPHBIA IUIOCKOCTH,
B KOTOpOH Jexar
HepeMHOXKaeMbIe BEKTOPBI
3) Hynesoi
4) coBmamalmui ¢ OJHUM U3
IIEPEMHOXKAEMBIX BEKTOPOB
PaccTositHuE OT TOYKHM 10 1 |Axq+Byo+C| VK-2.3.1
) VA2+B2V/A%+C2
TUIOCKOCTH MO>KHO
BBIYUCIIUTh o 2) A"A,+B,B,+C, C,
bopmyre. .. JA§+3§+cf- JA§+B§+CZZ
3) |Axg+Byg+Czy+D|
= T
VA*+B?+(?
4) |Am+Bn+Cp|

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




8 | l'eomerpuueckoe wmecro | 1)  rumepOomoi 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), : ? *
NEPIEHIUKYIIPHO 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 | BeraucauTs 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) 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

He npenycmorpeno




10.4. Meroauueckue  Marepuaibl,  ONPENCISIONIMEe  MPOLEAYphl  OLICHUBAHUS
UH/IMKATOPOB, XapaKTepU3YIOIIMX HSTanbl (HOPMUPOBAHMS KOMIIETCHLMH, COAEpKarcs B
JOKAJIbHBIX HOpMAaTuBHBIX akTax ['YAII, pernameHTHpyOIIMX MOPAJOK W IHPOLEAYPY
IPOBE/ICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MIPOMEKYTOUHON aTTeCTalMi 00yJaroIuXxcs
I'VAIL

11. Meroauueckue yKazaHus sl 00y4aroMXCsl 10 OCBOCHUIO UCHUIUINHBI

[lenpt0 TUCHMIIMHBL SBISETCS — IOJYYEHUE CTYAEHTaMH HEOOXOJUMBIX 3HAHMH,
YMEHUH U HaBBIKOB B 00JIaCTH aHAIWTHUYECKON reOMEeTpUU W JIMHEHHOU anreOpbl, pa3BUTHE
IIPOCTPAHCTBEHHOI'O MPEJCTABICHHS CTYIEHTAa; BOOOpa)KE€HUs; JIOTMYECKMX M  CUETHBIX
CIOCOOHOCTEH; OpPraHW30BAaHHOCTH TMPH MPOBEACHUU OoJbIIero o0beMa BBIYMCICHHIA;
UCIOJIb30BAHUS MAaTEMaTUKU I PELICHHUsS KOHKPETHBIX 3aJad, 00ecleyeHHe OCHOBBI IS
IIPUMEHEHHSI MaTEMaTUYECKMX METOJIOB MCCIIEIOBAHUS, MOJAEIUPOBAHUS, IIPOECKTUPOBAHNUS,
ONHUPANOLIYIOCS Ha [JaHHYK JUCLHUIUIMHY, KOTOpbIE€ HIpPAlOT Bce OONBLIIYI0 poOib B
COBPEMEHHOM HayKe U TEXHHUKE.

11.1. Meroauyeckue ykazaHds i1 OOYYAIOIIMXCS O OCBOCHHIO JIEKIIMOHHOTO
MaTtepuana

OCHOBHOE Ha3HA4YEHHUE JICKIIMOHHOTO MaTe€pHalla — JIOTMYECKH CTPOMHOE, CUCTEMHOE,
riy0oKoe M SICHOE M3J0XKEeHHe yueOHoro marepuana. HazHaueHue COBpEMEHHOH JIEKIUHU B
paMKax JUCLUIUIMHBI HE B TOM, YTOOBI MOJTY4YHUTh BCIO MH(POPMALMIO IO TEME, & B OCBOCHUU
GbyHIaMEHTAIBHBIX TPOOJIeM IUCHUUIUIMHBL, METOJOB HAYYHOTO IIO3HAHUS, HOBEHIINX
JOCTHKEHUH HayuyHO! MbICIH. B yueOHOM Iporecce JIeKIHs BBIMOIHAET METOI0JIOTHYECKYIO,
OpPraHU3alMOHHYI0 M WHGOpMANMOHHYIO (yHKIUH. JIeKuus pacKpblBaeT TNOHATHUHHBINA
anmapar KOHKPETHOW oOyacTH 3HaHus, €€ HpoOJeMbl, JaeT IEeJIbHOE HPEJCTaBICHHUE O
JUCLUILIMHE, TOKa3bIBAET B3AUMOCBS3b C JPYTMMH JUCLIUILIMHAMMU.

IInanupyemble pe3yabTaThl P OCBOEHUH 00y4YalOUIMMUCS JIEKIIMOHHOTO MaTepuaa;

— IOJIyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUN, YPOBCHb
KOTOPBIX ONPENENISECTCS LEJIEBOM YCTAHOBKOM K KaXK10M KOHKPETHOU TEME;

— TOJY4Y€HHUE OIbITa TBOPUECKONH PabOThI COBMECTHO C IIPENOAaBaTENIEM;

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

— TOSBJICHHE HEOOXOIMMOIro HHTEpeca, HEOOXOOUMOro JJsl CaMOCTOSITEIbHOM
paboTsI;

— IOJIyYE€HUE 3HAHUU O COBPEMECHHOM YPOBHE DAa3BUTUS HAyKM W TEXHUKH U O
IIPOTHO3€ UX Pa3BUTHS Ha OJMDKaMIINE TO/bI;

— HAYYHUTHCS METOAMYECKH 00padarhiBaTh MaTepHall (BBIACHATH TJIaBHBIC MBICIU U
MIOJIOKEHUS, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPATh MX B  Pa3IMYHBIX
hopmMyTUpOBKax);

— TOJY4YEeHUE TOYHOTO MOHUMAHUS BCEX HEOOXOMMbIX TEPMUHOB U IMOHITHH.

JIeKUMOHHBIA MaTepuag MOXKET CONPOBOXKAATHCA JAEMOHCTpAllUe ClIalgoB |
MCTOJIB30BAHUEM DAa3/aTOYHOI0 MaTepuana MpU TPOBEICHHUM KOPOTKHX JHUCKYyCcCHH 00
0COOEHHOCTSIX IPUMEHEHHUS OTJEIIbHBIX TEMATHUK 10 JUCLUIUIMHE.

CrpyKTypa npeaocTaBieHus JEKIHOHHOIO MaTepuaa:
— Omnpenenenns MaTeMaTHYECKAX TEPMUHOB.
—  ®opMynupoBKa TEOPEMBI.
— Jloka3arenbCTBO TEOPEMBI.
— HMmmoctpupyroniye npuMepsl.

11.2. Meroanyeckue  yKazaHus JUId  OOYYaIOUIMXCS MO  MPOXOXKICHUIO
MPAaKTUYECKUX 3aHITUN



[IpakTryeckoe 3aHATHE SBISAETCS OAHOM M3 OCHOBHBIX ()OPM OpraHU3ALUHU Y4eOHOTO
mpouecca, 3akjloYarolielics B BBIIOJHEHUH OOY4YaIOUUMHUCS 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 IpPUBHUTHE
oOyuJaroiemMcsi yMEHUU U HaBBIKOB MTPAKTUYECKON JACSITENLHOCTH 110 U3y4aeMOW JUCIUILTHHE.

[Inanupyemble pe3yabTaThl IPU OCBOCHUHU 00YyYaIOLIEMCs MPAKTUYECKUX 3aHATHIH:

— 3aKpervieHHe, yriIyOJeHHe, pacluIMpeHHe M JeTalu3als 3HAHWA NpH peIIeHUuH
KOHKPETHBIX 33]1a4;

— pa3BUTHE II03HABATEJbHBIX CIIOCOOHOCTEH, CAMOCTOSATEIBHOCTH MBIIUICHUS,
TBOPUYECKON aKTUBHOCTH;

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

— BBIpa0OTKa CIIOCOOHOCTH JIOTUYECKOTO OCMBICICHHUSI MOJNYYCHHBIX 3HAHUH IS
BBITTIOJTHEHUS 3a/IaHUM;

— olecrieyeHrne pallMOHAIBHOIO COYETAHUS KOJUIEKTUBHON M MHIAMUBUAYAIbHON (opM
oOy4eHHUs.

QOyHKIUY TPAKTUYECKUX 3aHATUH:

— IIO3HaBaTeNbHAs;

— pa3BUBaOILAs;

— BOCHHTATEJIbHAS.

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

— O3HAaKOMUTEJIbHBIE, IPOBOJUMBIE C LEIBI0 3aKpEIUIEHUsT U KOHKpPETH3aluu
MU3y4YEHHOI'0 TEOPETUYECKOr0 MaTepuaa;

— aQHAIUTHUYECKUE, CTaBAILIUME CBOEH LENbI0 TOJydyeHUEe HOBOM uHpoOpMmanuu Ha
OCHOBE ()OpMaTM30BAHHBIX METO/IOB;

— TBOpPYECKHE, CBS3aHHBIE C  TOJYYCHHEM HOBOH HMHpOpPMALUMU  IyTEM
CaMOCTOSITENTbHO BEIOPAHHBIX IMOAXO0/I0B K PEIICHHIO 3a/1a4.

®opMbl OpPraHU3aMU MPAKTUYECKUX 3aHIATHH ONpenensioTcs B cCOOTBETCTBUHM CO
crneuu(pUIecKUMU OCOOCHHOCTSAMHU y4eOHOM NUCIUIUTUHBI U 1ensaMu o0ydeHus. OHU MOTYT
MIPOBOJIUTHCS:

— B UHTepakTUBHOW (opme (pemieHne CUTYAlMOHHBIX 3a4ay, 3aHATHA T10
MOJIETTMPOBAHUIO  pEaJbHBIX YCIOBUM, [I€IOBbIE WUIPbI, HUIPOBOE IPOEKTUPOBAHHUE,
MMUTAIMOHHbIC 3aHATHS, BBIC3JIHbIE 3aHATHS B OpraHu3aluu (MPEeANnpHUsATHs), eI0oBas
yueOHas wurpa, pojieBasi Wrpa, ICHXOJOTHYECKUH TPEHHMHI, Keic, MO3roBOM IITYypM,
TPYIIIOBBIE TUCKYCCHH);

— B HE UHTEPAaKTUBHOU (popMe (BBIMOTHEHHE YIPAKHEHUH, pEIIeHNEe TUIOBBIX 33/ad,
pellIeHnEe CUTYallMOHHBIX 3a/1a4 U JPYroe).

MeTtoauka npoBeACHUs MPAKTHUECKOTO 3aHATHS MOXKET OBITh Pa3UYHON, NMPU ITOM
Ba)XHO JIOCTHIKEHHE OOIIEH eI TUCIUIIIUHBI.

TpeboBanust K MPOBEACHUIO MPAKTUYCCKUX 3aHITHIA

[IpakTnueckue 3aHATHS HAUYUHAKOTCA C 3allUCHM B JKypHAJI MPENoJaBaTelis
MPHUCYTCTBYIOIINX CTYACHTOB. 3aTeM OOBSIBISCTCS TeMa MIPAKTHUECKUX 3aHSATHH.

[IpenonaBaTens ynTaeT yCIOBHE 3aJa4d M MIpPEAaraeT CTYJEHTaM CaMOCTOSTEIbHO
pelnTh 3a7a4y, UCOJb3ys 3HaHUs, MOJYyUYECHHbIE CTYJEHTOM Ha JeKuuH. CTyAeHT, KOTOPBIH
IIEPBBIM pELINJ 3aJa4y, BbI3BIBAETCS K JOCKE. B ciydae ecnm CTyleHT NMPaBWIBHO PEIIMII
3a/aqy, OH Mmoyiydaer 5 6amioB. Eciu CTyIeHT pelraer 3a/1ady ¢ MOMOIIBIO MPENoJaBaTeNs,
TO moiy4aer 4 Oaimna. 3aTeM, B KOHIIE CEMECTpa, OLIEHKH CTYACHTOB (BKJIOYas 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 YCBOCHUU M CHUCTEMATH3AIMHM MPHOOpETaeMbIX 3HAHWI, oOecredynBacT
BBICOKMH YpOBEHb YCIEBACMOCTH B TMEPHOA OOYYCHHS, IOMOTAeT IOJIyYUTh HABBIKH
MOBBIIECHUS TPOPECCHOHATHHOTO YPOBHSI.

MeroaudeckuMH ~ MaTepHallaMH, HANpaBISIONUMH  CaMOCTOSATENBHYIO  paboTy
00y4aIOIIUX CSISBIISIIOTCS:

— y4eOHO-METOAMYECKUI MaTeprall IO AUCIUTUINHE.

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

Texkymuil KOHTpPOJIb YCIIEBAEMOCTH IPEAyCMATPUBACT KOHTPOJIb KAuyeCTBA 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
TEOPETUUYECKUI Onpoc (MepeueHb BOMPOCOB JUIsl TECTOB pa3MelleH B «baHke BOIPOCOB» B
cucremMe quctanimonHoro ooyuenus ['Y AIT).

Pe3ynbpTaThl TEKyIIEro KOHTPOJIS yCIEBAEMOCTH OyIyT yUYUTHIBATHCS IPH MPOBEACHUN
MPOMEXYTOUYHON  arrecTanui (IpH  HUCIMOJB30BaHUU  OAaNbHO-PEUTHHTOBONW  CHUCTEMBI
OLICHUBAHMsI, KaXbli 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
MIPOMEXYTOUYHBIX U OKOHYATEIbHBIX PE3y/IbTaTOB O0yueHus Mo AucuuIinHe. OHa BKIIOYAeT
B ceOst:

— 9Kk3aMeH — (opMa OLEHKM 3HaHUHM, MOJIyYEHHBIX OOy4aroUmMMcsi B IIpolecce
U3Y4YEeHUs] BCEH JUCHUIUIMHBI WJIM €€ YacTH, HaBBIKOB CaMOCTOSITENbHONH paboThl,
CIIOCOOHOCTH TIPUMEHSITh MX JJIsl PEIICHUs MPAKTUYECKUX 3aaad. 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
coOoTBeTCTBUM ¢ TpeOoBanusmMu [lomoxennii «O TeKyIleM KOHTPOJE YCIEBAaEMOCTH U
MPOMEXKYTOUYHOU arrectannu cTyaeHTOB ['YAII, oOydaronuxcsi mo mporpamMmam BBICIIETO
obpazoBanusi» U «O MOAYIBbHO-PEUTHHTOBOM CHUCTEME OLIEHKM KadecTBa yueOHOH paboThI
ctyaeHToB B 'Y AID».



Jluct BHECEHUSI U3MEHEHUH B pabouyro MporpaMmy JUCHUTUTMHEL

[Hata BHEceHus
H3MEHEHHUH 1
JIOTIOTHECHHUM.

IToammce BHECHIETO
W3MCHCHHS

ConeprxaHne U3MEHEHHUH W JOTTOTHEHUI

Jara 1 Ne

MPOTOKOJIA
3aceaHus
kadeapbl

Ionnuce
3aB.
Kadeapoi




