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AHHOTaUs

JucrunnmHa «MaTtemaTuka. AHaIUTHYECKas: TEOMETPUS U JIMHEHHas anreOpa» BXOIUT B
o0pa3oBaTeNbHYI0 TpOrpaMMy BbICIIETO 0Opa3oBaHusi — TMporpammy OakanaBpuaTa IO
HarpaBJeHUI0 MOATOTOBKH/ crienuanbHOCTH 23.03.01 «TexHoIorus TPaHCIOPTHBIX MPOIIECCOBY
HarpaBJIeHHOCTH «OpraHu3aius NepeBO30K U YIPABICHUE B €IUHON TPAHCIIOPTHOU CHCTEMEY.
Hucnurnnuna peanusyercs kadeapoid «Nel»,

JlucuurminHa HateleHa Ha (G OPMHUPOBAHKE Y BBITYCKHUKA CIEIYIOIINX KOMITETCHIIUNI:

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

OIIK-1 «Cnoco0GeH NpUMEHATh eCTECTBEHHOHAY4YHbIE M OOINEMH)KEHEpHBIE 3HAHU,
METO/Ibl MaTEMaTHUECKOI0 aHAIN3a U MOJICTUPOBAHUS B IPO(ECCUOHATIBHOU e TEIILHOCTI

ConepxkaHuve NUCHUILUIMHBI OXBATBIBAET KPYT BOIMPOCOB, CBSA3AHHBIX C AHAIUTUYECKUM
ONKMCAHUEM T€OMETPUUYECKUX 00BEKTOB; U3YUYECHHEM CBOMCTB JIMHEWHBIX TPOCTPAHCTB.

[IpenogaBanue AUCHUILIMHBI TPEAyCMATPUBACT CJIEAYIOMHEe (OPMBI OpPTaHU3AINH
y4eOHOTr0 Mporiecca: JICKIIUH, TPAKTUHICCKUE 3aHATHS, CAMOCTOsATEIbHAs paboTa 00yJaromerocs.

[IporpammMoil AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONIME BHUIbI KOHTPOJS: TEKYIIUI
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAs aTTecTanus B GopMe 3K3aMeHa.

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

S3bIK 00yUYeHUs IO TUCIIUIUTNHE KPYCCKHMA »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB O0yUEHUS IO JUCIHILTAHE

1.1. Tlenu npenomaBaHus TUCITUTITUHBI

JuctumumHa «MaTeMaTuka. AHAIMTHYECKasi TeOMETPHUS U JIMHEWHas anredpay sBiseTcs
BOKHOM COCTaBHOM 4YacCThlO Kypca BBICIIEH MaTeMaTHUKH, KOTOPBIM JIEKUT B OCHOBE BCEM
CHCTEMBI BBICIIETO OOpa30BaHMs COBPEMEHHOTO CIICLUAINCTA W H3Y4aeT MPOCTPAHCTBEHHBIE
(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; MO3BOJISET
JIEMOHCTPUPOBATh  IIEJICYCTPEMIICHHOCTh, OpPraHU30BaHHOCTh IMPH MPOBEIECHUH 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 KyJIbTypHI.

Matematuueckue METOJbl HCCIIEAOBAHUS, MOJEIMPOBAHUS, MPOECKTUPOBAHMUS,
OIMPAIOIIYIOCS Ha JaHHYIO AUCLUUIUIMHY, UTPAIOT BCE OONBILIYIO POJIb B COBPEMEHHOM Hayke
U TeXHUKE. B 3HaUNTENbHOM CTENeHN 3TO BHI3BAHO BCE YOBICTPSAIOIIMMCS Pa3BUTHEM HAYKH U
TEXHHWKH, TJIABHBIM 0O0pa30M BBIYHCIUTEIBHON TEXHHKH W HH(POPMAIIMOHHBIX CHCTEM, a
TaK)Ke KOMIBIOTEpU3AIMEH TPAKTUUECKH BCeX 0OyiacTel 3HaHWW. BO3MOKHOCTH yCIEIIHOTO
WCIIOIB30BAHUSI MAaTEMAaTUKH 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 IWCIUTUIMHE
aBigercs (HopMHpOBaHHE CIIOCOOHOCTH JIOTUYECKHM BEPHO, ApryMEHTUPOBAHHO U SICHO
CTPOUTDH YCTHYIO U MUCbMEHHYIO PEUb.

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

1.3. IlepeueHb MIaHUPYEMBIX PE3YJILTATOB OOYUEHHUS MO AUCHUILIINHE, COOTHECEHHBIX C
IUTaHUpYEeMbIMH pe3ynbTrataMu ocBoeHus OIT BO.

B pesynbrare u3yueHus AMCUMILIMHBI OOydarolmuiics AOHKEH 00JaaaTh CIEIYIOIIUMHU
KOMIIETCHIIMSIMU WM UX 4YacTsAMU. KOMIETEeHIIMN U MHIUKATOPBI UX JTOCTHUKEHUS TPUBEACHBI B
Tabymue 1.

Tabmuua 1 — IlepeyeHb KOMIETEHIIMHA U MHANKATOPOB MX JOCTHKCHHS

Kareropus (rpymma) Kon u HaumeHoBaHue Kona u HamMeHOBaHWE UHIMKATOPA
KOMIICTCHIINHU KOMIICTCHIINHU JOCTUKECHUA KOMIICTCHIIUN

VYK-2.3.1 3HaTh BUJIBI PECYPCOB U
OTPaHUYEHUS JIJIs1 pEIICHHS TOCTABICHHBIX
3ajgau
YK-2.Y.1 ymeTs NpoBOIUTh aHAJIN3
MOCTaBJICHHOW LeH U (POPMYIUPOBATh
3aJa4ui, KOTOpbIe HEOOXOIMMO PELIUTD ISt
ee JIOCTH)KEHUS
ONTUMAJIbHbIE
YHuBepcalbHbIE VYK-2.Y.3 ymeTs BpIIBUTaTh
CIOCOOBI X . .
KOMIETEHIINU albTepHATUBHBIC BApHUAHTHI IEUCTBUI C
peLIeHUs, UCXOS U3
[EJIbI0 BBIOOpA ONTUMAJIBHBIX CTIOCOO0B

VK-2 Cnocoben
OTIPEICIIATh KPYT
3aa4 B paMKax
IIOCTaBJICHHOH IIEJIN
U BBIOMpAThH

fl[e)z;?)];ﬁ?(]ﬁlggM, pelrenys 3aaa4, B TOM YHUCIIE C IIOMOIIBIO
UMEHOIUXCS 1M (POBBIX CPEACTB
pecypcoB u VYK-2.B.2 BnaageTr HaBbIKaMH BBIOOpA

N ONTUMATILHOTO CIIOCO0a PelIeHHs 3a/1a4 C
OTpaHUYECHUM

Y4€TOM MMEIOIIUXCS YCIOBHH, PECYPCOB U
OTpaHUYECHUN

Oo6menpodeccuonansubie | OIIK-1 Ciocoben OITK-1.3.1 3HaeT OCHOBBI MaTEMaTUKH,




KOMIIETEHIIH IPUMEHSTh (u3uKH, BBIYUCIUTEIBHON TEXHUKH U
€CTECTBEHHOHAYUYHBIE | IPOIPaMMUPOBAHHUS, METOIBI
U OOILLEMH)KEHEPHBIE | MOJICJINPOBAHUS
3HAHUS, METOIbI OIIK-1.V.1 ymeer pemars cTaHAapTHBIE
MaTeMaTH4eCKOro npogecCHOHATIBHBIE 33/1a4H C
aHaJIu3a u IPUMEHEHUEM ECTECTBEHHOHAYUYHBIX U
MO/JICJINPOBAHUS B OO0IIENHKEHEPHBIX 3HAaHUH, METO/I0B
npoeCCHOHATIBHON | MAaTEMaTHYECKOTO aHAIIN3a U
JeSITEbHOCTH MOJICJIMPOBAHUS

2. Mecro nucummumHbl B cTpykType Ol
JucuuruiHa He 0a3upyercss Ha 3HAHUAX, paHee MPUOOPETEHHBIX CTYAEHTaMH IpPU
U3y4EHHUH B By3€ KaKUX-TMOO AUCLUIUINH.
3HaHUsI, MOITYYECHHbBIE IPU M3YUYEHUU MaTepuaia JaHHOW TUCLUIUIMHBI, UMEIOT Kak
CaMOCTOSITEJIBHOE 3HAYECHUE, TAK U HCIIONB3YIOTCS IIPU U3YYEHUU NPYTUX JUCLUILINH:
Maremaruka. Teopust BEpOATHOCTEN U MaTEMaTUYECKask 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
Tabymue 2.

Tabmuua 2 — O6beM U TPYLOEMKOCTh TUCIUIITUHBI

TpynoemMkocTh Mo

Bun yuebHoOM paboTh Bcero ceMecTpam
Nel
1 2 3
Oowan mpyooemKkocmp oucyunIuHbsl, 5/ 180 5/ 180
3E/ (4ac)
U3 nux yacoe npakmuyueckoli n0020noeKu
AyoumopHhuvie 3anamus, BCETO 4ac. 16 16
B TOM YHCJIE:
nexuun (JI), (gac) 8 8
npaktudeckue/cemunapckue 3anarus  (113), 8 8
(gac)

nabopatopHbie pabotsl (JIP), (dac)

KypcoBoii mpoekT (padota) (KII, KP), (uac)

9K3aMeH, (Jac) 9 9
Camocmoamenvnas paboma, Bcero (dac) 155 155
Buo npomesxxcymounoii ammecmayuu:. 3a4er,
mudd. 3auger, sk3amen (3auer, udd. 3au, JK3. JK3.
DK3.%%)

*%
Ilpumeuanue:  KaHIUAATCKHI SK3aMEH

4. ConepxaHue JUCITUTUTIHBI
4.1. Pacnpeznenenue TpyI10€MKOCTH TUCHUIUIMHEI MO pa3jenaM U BUAaM 3aHITHIH.
Pazgenpl, TeMBbI TUCITUTIIIUHBI KX TPYJAOEMKOCTh TPUBECHBI B Ta0IUIIE 3.

Tabnuna 3 — Pa3gensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Pazgensl, TeMBI JUCLUIIINHBI Jlexmun I13 (C3) JIP KII CPC
(qac) (qac) (qac) (qac) (qac)




Cewmectp 1

Pasgen 1. KoMIiuiekcHble uncia u 2 2 21
MAaTpPHIIBI

Pasnen 2. CucTeMbl JIMHEHHBIX 1 2 21
ypaBHEHUI

Pasnen 3. Jluneitnbie mpocTpaHCTBA 1 0 21
Paszen 4. Bekropsl 1 1 21
Paszen 5. [IpsiMast Ha IIOCKOCTH 1 1 21
Pasnen 6. IpsiMast ¥ TIOCKOCTD B 1 2 25
POCTPAHCTBE
Paszen 7. KpuBbie BTOpOTo mopsiika 1 0 25
Hrtoro B cemectpe: 8 8 155
HUroro: 8 8 0 0 155

[IpakTrueckass TOATOTOBKA 3aKJIIOYaeTCI B  HEMOCPEICTBEHHOM  BBITIOJHEHUU
O0y4yaromKUMHUCS  OMNpPENEeNEeHHBIX  TPYIOBBIX  (YHKUMHA,  CBA3aHHBIX C  Oy;ymien

poeCCHOHATLHOMN eATEILHOCTHIO.

4.2. CopnepxaHue pa3/ie]ioB U TE€M JICKIIHOHHBIX 3aHATHH.
ConeprxaHue pa3iesioB U TEM JICKIIMOHHBIX 3aHATHI MPUBEACHO B TaOuIEe 4.

Ta6mmia 4 — ConepxaHue pa3zesioB U TeM JEKIIMOHHOTO UK

Howmep pasznena

Ha3Banue u copepxanue pa3JenoB U TeM JEKIIMOHHbBIX 3aHATHN

1.

[TonsiTne KOMIUIEKCHOTO yucia. JleicTBUSI Hal KOMIUIEKCHBIMU YHUCIIAMHU B
anrebpanveckoii opme. JleicTBus HAI KOMIUIGKCHBIMH YHCIAMU B
TpuroHoMmerpudeckoit popme. @opmyna Myaspa. M3BneueHne KOpHS U3
KOMILJIEKCHOTO YHCJIA.

[Tousitue matpunpl. JIuHelHble omnepanuu Haja matpuuamu. JInHelHas
3aBUCHUMOCTh U HC3aBUCHUMOCTH ManI/II_I. TpaHCHOHHpOBaHI/Ie ManI/II_[.
YMHOXeHUE MaTpHIl. MHOTOUYJIEHBI OT KBaJIPATHBIX MAaTPHIL

Onpenenurenu u ux cBorictBa. O6paTHas Marpuia. Perenue npocreimmx
MATPUYHBIX YpaBHEHUWA. MaTpUyHBII METON PpEIICHUS JIMHEHHBIX
YPAaBHEHUM.

Merton Kpamepa. Meton ['aycca.

CoOcTBeHHbIE 4YHClIa U COOCTBEHHBbIE BEKTOPBI KBaJIPATHBIX MAaTpHIL.
OYHKIMH OT KBAaJAPATHBIX MaTPUI]

Jluneitnple mpoctpaHcTtBa. Omnpenenenne U npuMepbl. basuc wu
KoopauHaThl.  JluHeWHble mpeoOpazoBaHus. Marpuma — JIUHEHHOTO
npeoOpa3oBaHMsI.

I'eomeTrprueckue BekTopbl. OCHOBHBIE OllpeeeHus. JInHeliHble onepanun
HaJl BeKTOpaMu. JInHeiiHasg He3aBUCUMOCTh BEKTOpOB. bazuc. KoopauHarsl.
CucreMsl KOOpAMHAT Ha IJIOCKOCTHU U B IPOCTPAHCTBC

CkansipHOe TIpoM3Be/IeHNE BEKTOPOB. BEeKTOpHOE MPOU3BEACHNE BEKTOPOB.
CMelanHOe TIPOU3BEICHUE BEKTOPOB.

VYpaBHeHUs NpAMON Ha IJIOCKOCTH. 3aJayd Ha COCTABJICHUE YpPaBHEHMI
IIPSIMOM.

VYron Mexay npsiMbIMU Ha TUIOCKOCTH. PaccTosiHue OT TOYKH 0 NPAMOM Ha
IJIOCKOCTH. PaccTosiHre M1y apajlyiesIbHbIMU NIPSMBIMU.




6. YpaBHEHUSI TIIOCKOCTHU. 3alaHUE NIPSIMOU B TPOCTPAHCTBE.

YTroa MeXIy IIIOCKOCTAMHU. YTOJI MEXAY IPSIMBIMU B IIPOCTPAHCTBE. YTOI
MEXIY MNpsSMOM M IUIOCKOCTBIO. PaccTosHMe OT TOYKM [0 IUIOCKOCTH.
PaccrosiHne mexny napajuiebHBIMU INIOCKOCTAMU. PaccTosHue OT TOYKH
JI0 TPSIMOM B MPOCTPAHCTRBE.

7. Onnunc. ['unep6bona. [Tapabona. IlonspHoe ypaBHEHHE KPHBOW BTOPOTO

nopsaka. KanoHnueckue ypaBHeHUs KPUBOI BTOPOTro MOpsiIKa

Ta6muma 5 — [IpakTudeckue 3aHsITHS U UX TPYT0EMKOCTh

4.3. TlpakTtuueckue (CeMHUHAPCKUE) 3aHATHS
TeMbl MpakTHYECKUX 3aHATHHA U UX TPYJOEMKOCTb IPUBEICHBI B TAOIUIIE 5.

N3 Hux Ne
DopMBITPAKTH N
No . Tpynoem- | mpakTH4eCKOM | paszjaena
wn Tembl MpakTUYECKUX 3aHATUN 4ECKUX kocTh, (4ac)| moaroToski, | Aucwum-
3aHATUN
(dac) JIUHBI
Cemectp 1
1. | JelicTBUS HaJ KOMILICKCHBIMHU Pemrenue
YHCIaMU B alire0panyeckon 3a1a4
dbopme. Tpuronomerpuieckas
dbopMa KOMIUIEKCHOTO YHCIIA. 1 1
JeicTBus HaJ KOMILJICKCHBIMHU
YUCIaMH B
TPUTOHOMETPUIECKOM hopme
2. JIuneitnble onepanuu Haj Pemenue
MaTpPULIAMHU. 3a1aqy 1 1
TpaHciOHMpPOBaHKUE MATPULL.
YMHOKEHUE MATPHI]
3. | Bbruucnenue onpenenuTenei. Pemenne
O6parnas matpura. Pemenne 3a7a4 1 2
MaTpPUYHBIX YPABHCHUM.
4, MarpuuHblid METOI PELICHUS Pemenue
CUCTEM JIMHENHBIX YPaBHEHHU. 3a71a4 1 2
Meron Kpamepa. Meroz
I'aycca
5. PaznoxxeHue BEKTOpPOB 10 Pemenue
0azucy. Beraucnenune 3aga4
KOOPJMHAT TOYEK B 00IIEH
JIEKapTOBOM CUCTEME 1 4
KoopauHat. CKaJIsIpHOE
MPOU3BE/ICHUE BEKTOPOB.
BektopHoe u cMmenranHoe
MIPOU3BE/ICHUSI BEKTOPOB
6. VYpaBHEeHMs IPSAMOIL Ha Pemenue
MJIOCKOCTH. 3a7a4i Ha MPSMYIO 3a7a4 1 5
Ha MJIOCKOCTH
7. [Ipsimast 1 MIIOCKOCTH B Pemenue 2 6
MIPOCTPAHCTBE 3a1a4
Bcero: 8




4.4. JlabopaTopHbIe 3aHATHUS

TeMbl 1a00paTOPHBIX 3aHIATHI M UX TPYJOEMKOCTh IPUBEIEHBI B TA0IUIIE 6.

Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb

No
/o

HaumenoBanne nabopatopHbIX padboT

TpynoeMKocCTb,
(gac)

N3 Hux Ne
MPAaKTUYECKOM | pa3zena
MOATOTOBKU, | JWCLIHUII
(gac) JIUHBI

Y4eOHBIM MJIAaHOM HE IPEAYCMOTPEHO

Bcero

4.5. KypcoBoe npoeKkTupoBaHe/ BBIIOIHEHUE KYPCOBOW PabOTHI

VY4eOHbIM MJIaHOM HE MPEAyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJaroIImuXCcs
Buapl camocTosiTenbHON paboOThI B €€ TPYI0EMKOCTh IMPUBEICHBI B Ta0IHIIE 7.

Tabnuna 7 — Bunbl caMocToATeIbHOM paboThl U €€ TPYJ0EMKOCTh

. Bceero, | Cemectp 1,
Bun camocrositensHoi# paboTh
qac qac
1 2 3

N3ydeHne TeopeTHIecKoro Marepuana

31 31
nucturnHbl (TO)
Kypcosoe npoexruposanue (KII, KP)
Pacuetno-rpaduueckue 3aganus (PI'3)
Brimonaenue pedepara (P)
[ToaroroBka K TeKyIieMy KOHTPOIIO 31 31
ycneBaemoctu (TKY)
Jowmarmrraee 3aganue (/3) 31 31
Kontposbabie paboTsl 3a0unnkoB (KP3) 31 31
ITogroroBka k IpOMEKyTOUYHON 31 31
arrectaruu (I1A)

Bcero: 155 155

5. Tlepeuenpb yueOHO-METOIUYECKOTO OOCCTICUCHHS
JUISL CAMOCTOSITENIbHON PabOoThl 00yUarOMUXCsl [0 TUCHUILIMHE (MOYIIIO)
VY4ebHO-MeTOIMUECKIE MaTepHalbl JUII CaMOCTOSTEIbHOM paboThl 00yJaromIMXCsl yKa3aHbI B

n.a. /-11.

6. IlepeueHb MEYATHBIX U ANEKTPOHHBIX YUEOHBIX U3JAaHUN
IlepedyeHp neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX M31aHUM TpUBEIEH B TabuLe 8.
Tabmuua 8— [lepeyeHb MevyaTHBIX U AJIEKTPOHHBIX YUYEOHBIX U3AaHUI

Mudp/
URL agpec

bubnuorpadudeckas ccpuika

Komtuectso
SK3EMILTIPOB B
ouoImoreke




(KpoMe AIIEKTPOHHBIX

HK3EMILISIPOB)

YK 514 BBK bexnemummera JI.A., [Terposuy A.1O., UyGapos 1. A. 200
22.151 642 COopHHUK 3a/1a4 110 aHATUTHYECKON T€OMETPUH U

nuHenHou anredpe: Yue6. mocodue / [lox pen. [1.B.

bexnemuiesa. — 2-e 3., nepepad. — M.:

OU3BMATIIUT, 2006. — 496 c.
YK KazakoB A.f, Makaposa M.B. MaremaTuxa. 50
517.521(075.8) Amnanutudeckas reomerpus: yueo. [Tocobue / CII6.:

I'VAII, 2019. - 51 c.
http://e.lanbook.c | bexnemumies, I.B. Kypc ananurnueckoii reomerpun | ObC Jlaub
om/book/58162 | u nuHeitHOM anreOpshl. [ DIEKTPOHHBIN pecypc] —

Onektpon. gad. — CII6. : Jlanp, 2015. — 448 c.
http://e.lanbook.c | bexnemurniena, JI.A. COopHuK 3a1a4 1Mo 9BC Jlans
om/book/72575 | aHaNMMTHYECKO# TEOMETPUH M JIMHEHHOM anreope.

[DnexTponnslii pecypc] / JI.A. beknemuresa, [1.B.

bexnemumes, A.1O. ITerposuy, U.A. UybapoB. —

OnextpoH. naH. — CII6. : Jlanp, 2016. — 496 c.
http://e.lanbook.c | Houkos, A. M. Hagyana nuHeiHO# anreOpsl 1 ObC Jlanb
om/book/71997 aHAJIMTUYECKasi TeOMeTpus : yueOHoe ocodue / A.

W. HoBukoB. — Mocksa : DUBMATIINT, 2015. —

376 c.
https://e.lanbook. | MaremaTuka. 3aaun MOBBIIIEHHON TPYIHOCTH IS 9BC Jlanp
com/book/11548 | cryneHTOB By30B : yueOHOe mocodue / . B. IBaHOB,
3 O. K. 1BanoBa, O. A. OkyneBa, H. A. TomyenHnKoBa

; mon penakuueit M. B. UBanoBa. — CaHKT-

[TerepOypr : Jlanp, 2019. — 156 ¢

Wsnea, A. M. Jluneitnas anre6pa. Ananutudeckass | ObC Jlanp
https://e.lanbook. | reomerpus : yuebHoe mocodue / A. M. Mpnesa, I1. U.
com/book/15226 | Ilpunyukas, U. J1. Yepusix. — 5-¢ usa-e, ucnp. u
5 nomn. — Hoeocubupck : HI'TY, 2019. — 183 c..
https://e.lanbook. | Beknemumes, /1. B. Kypc ananurnueckoii reomerpun | ObC Jlaub
com/book/58162 | u nuneitHO# anreOpsbl : yuyeOHuk / J1. B.

bexnemumen. — 13-e uzn., ucnp. — CaHKT-

ITetepOypr : Jlanp, 2015. — 448 c.
https://e.lanbook. | I'eBopksH, I1. C. Beicmas matemaruka. JInneitnas ObC Jlanb

com/book/48192 | anreOpa 1 aHATMTHYECKAst TEOMETPUS : ydeOHOe
nocobue / I1. C. I'eBopksiH. — Mockaa :
OUSMATIINT, 2011. — 208 c.

https://urait.ru/bc | Jluneiinas aareOpa u aHaATUTHYECKAs TCOMETPH:

0de/436467 y4eOHUK ¥ IPaKTHKyM Juis By3oB / E. T
IInoTtaukosa, A. I1. UBanos, B. B. Jlorunosa, A. B.
Mopo3soBa; nox pepakuuei E. I'. ITnotHuKOBOM. —
Mocksa: MznarensctBo FOpaiit, 2019. — 340 ¢

https://urait.ru/bc | Cabutos, U. X. JluneiiHas anreOpa u

00de/493221 aHAJTUTHYECKAst TCOMETPHS: ydeOHOe TTocoOue st
By30B / U. X. Cabutos, A. A. Muxaes. - 2-¢ u3J.,
ucnp. u non. - Mocksa: U3gatensctBo FOpaiit, 2022.
— 258 c.

https://urait.ru/bc | ITaxomoBa, E. I'. Jluneiinas aareopa u

00de/434042 aHanuTUueckas reomeTpusi. COOpHUK 3a/1aHHIA:

yaeOHoe rmocobue Jyisi 6akanaBprara v CreHaINTeTa



http://e.lanbook.com/book/58162
http://e.lanbook.com/book/58162
http://e.lanbook.com/book/72575
http://e.lanbook.com/book/72575
http://e.lanbook.com/book/71997
http://e.lanbook.com/book/71997

/ E.T. IlaxomoBa, C. B. PoskkoBa. - MockBa :
WznarensctBo FOpaiit, 2019. - 110 c.

https://urait.ru/bc | JIyosiruna, E. H. Jluneiinas aaredpa: yueOHOE
00de/430892 noco6wue ais By3oB / E. H. JIyosruna, E. M.
BeuromoB. - 2-e u3a. - Mocksa : M3garenscTBo
FOpaiir, 2019. - 150 ¢

7. TlepedeHb >MEKTPOHHBIX 00PA30BATEIBHBIX PECYPCOB
UH(POPMALIMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTn « HTepHeT»
[lepeuenn 3IEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcos uH(pOpPMaLOHHO-
TEJIEKOMMYHHUKAIIMOHHONW ceTn «MHTepHeT», HEOOXOOUMBIX JUIsI OCBOCHHUS TUCLUILUIMHBI
npuBe/eH B Tadsmile 9.

Tabmuua 9 — IlepedyeHb SIEKTPOHHBIX OOpa30BaTEIbHBIX PECYPCOB HH(POPMALUOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTu «HTepHeT»
URL anpec Hanmenosanmue
http://www.math-net.ru OObmepoccuiickuii MaTeMaTHYeCKUii mopTa
http://e.lanbook.com/view | OBC «Jlaub»

8. Ilepeuenb HHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepeduenr mporpaMMHOTO OOECIIEUEHHUS, HCIOIB3YEeMOTr0 IPU OCYIIECTBICHUHI
00pa3oBaTeNLHOTO MpoIiecca M0 AUCIUITUHE.
[TepedyeHs UCIOIB3yeMOTro MPOrPaMMHOTO O0ecTiedeHus TIpeacTaBieH B Tabmauiie 10.

Ta6muua 10- Ilepedens nporpaMMHOTo o0ecTIieYeHHs
Ne /i HaumenoBanue
1. MicrosoftWindows
2. MicrosoftOffice
3. MathType
4, Wolfram Mathematica

8.2. [lepeuenr  WHGPOPMAIMOHHO-CIIPABOYHBIX  CHCTEM, WCTIONB3YEMBIX  TIPH
OCYIIECTBIIEHUU 00Pa30BaTEIHLHOTO MPOIIecca MO JUCIUILTNHE

[lepeyeHb WCMONB3YeMBbIX WHPOPMANMOHHO-CIIPABOYHBIX CHUCTEM TIPEACTaBICH B
tabmuue 11.

Ta6muma 11— [lepeyerr nHOOPMAITMOHHO-CITPABOYHBIX CUCTEM

Ne i/t Hanmenosanmue

9BbC Jlann

9. MarepuanbHo-TeXHIUUECKas 0aza
CocraB MaTepualbHO-TEXHUYECKOHW 0a3bl, HEOOXOAMMOW [JII  OCYIIECTBIICHHS
00pa30oBaTeNbLHOTO MpoIiecca Mo TUCIUIUTHHE, TIPECTaBlIeH B Tabmuiel2.

Ta6mmma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl

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

1 JlekunoHHas aynuTopus

Aynutopust Uil IPaKTUYECKUX 3aHITHI



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

10. OreHOUHBIE CpeACTBa A IPOBEACHHSI IPOMEXYTOUHOM aTTecTallu
10.1. CocTaB OLIEHOYHBIX CPEACTBIS IPOBEACHUSI IPOMEKYTOUHON
aTTECTAIlMK 00YJarONTUXCs 10 TUCIUILINHE TTPUBE/eH B Tadymie 13.
Tabmmua 13 — CocTaB OIEHOYHBIX CPEACTB Il IPOBEICHHS IPOMEKYTOYHOHN aTTeCTalluu

Bua npomexyTo4HOM arrecTanuu IlepedyeHb OLICHOYHBIX CPEACTB
DK3aMeH Crmcok BONpocoB / 3a/1a4 K 9K3aMEHY;
TecTsl.
10.2. B kauecTBe KpuTepHUeB OIEHKH YpPOBHS C(HOPMUPOBAHHOCTH

(ocBOEHHUS) KOMIETEHIIMKA OOYy4YalOMMHUCS TPUMEHSETCS S-OalibHas IIKajda OLECHKH
c(OpMHPOBAHHOCTH KOMIIETEHIMI, KOoTopas mpuBeaeHa B Tabuuie 14. B TeueHue cemectpa
MOKET UCTOoJIb30BaThes 100-0ampHas 1IKaga MOIYJIbHO-PEUTHHTOBOM CUCTEMBl Y HUBEPCHUTETA,
MpaBHJIa UCIIOJI30BAHUS KOTOPOH, YCTAHOBIIEHBI COOTBETCTBYIONIUM JIOKAIbHBIM HOPMATHBHBIM
aktoM ['YAIL

Tabmuua 14 —Kpurepun olleHKH ypoBHSI CPOPMHUPOBAHHOCTH KOMITETEHIIUH

Or11eHKa KOMITETEHITUHN

XapaktepucTrka chopMUPOBAHHBIX KOMIICTCHITUI
5-0ayutpHad 1IKama PaKIep (bop

— oOyyaromuiicss TJIyOOKO M BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHa;

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

— ONUPAsACh HA 3HAHUS OCHOBHOM W JONOJHUTEIbHON JMTEPATYpHI,
TECHO MPHBS3BIBAECT YCBOCHHBIC HAYYHBIE MOJIOKEHHSI C MTPAKTUYECKON
JesITeIbHOCTHIO HAIIPABIICHHUS,

— yMel10 00OCHOBBIBAET M ApTyMEHTUPYET BbIIBUTAaEMbIE UM UJIEH;

— JIeJIaeT BBIBOALI M 00OOIICHHUS;

— cBOOOHO BJIAICET CHCTEMOM CIENUATM3HUPOBAHHBIX MOHSITHH.

«OTJIIMYHO»
(Ga4YTCHO»

— o0yyJaromuiics TBEPI0 YCBOWII MPOTPaMMHBINA MaTepual, TPaMOTHO U
M0 CYIIECTBY H3JaraeT €ro, ONHUpPasCh HAa 3HAHUS OCHOBHOMU
JIUTEPaTypHI;

— HE JIOITYCKAET CYIIECTBEHHBIX HETOUHOCTEM;

— YBA3BIBACT YCBOCHHBIC 3HAHUS C MPAKTUYECKOW JESATEIbHOCTHIO
HaIpaBJICHUS;

— apryMEHTUPYET HAYYHBIE TTOJIOKEHHUS;

— JIeJIaeT BBIBOJBI U 0000IECHMS;

— BJIAJICET CUCTEMOM CIIELIMATIM3UPOBAHHBIX OHSITUH.

(XOPOLIO»
(Ga4uTCHO»

— oOyyJaronuiicss yCBOMJI TOJIBKO OCHOBHOW IPOTPaMMHBIA MaTepua,
[0 CYIIECTBY HM3JaraeT €ro, OMMpasch Ha 3HAHUS TOJIBKO OCHOBHOMN
JUTEPATYPHL;

— JIOMyCKaeT HeCYIIECTBEHHBIE OMIMOKN U HETOYHOCTH;

— HCTBITHIBACT 3aTPYyIHEHHUS B TPAKTHYECKOM NPUMEHCHHH 3HAHHN
HAarpaBJICHUS;

— cnabo apryMeHTUpPYeT Hay4YHbIE MTOJIOKEHUS;

— 3aTpyaHseTcs B GOpMYIMPOBAHUN BBIBOJOB M 0000IICHMUIA;

— YaCTHUYHO BJIAJECET CUCTEMOH CIICIMATN3UPOBAHHBIX MOHATHH.

«yZI0BJIETBOPUTEIIBHOY
«BAYTEHO»

— oOyyJaronuiicss HE YCBOWJI 3HAYUTEIBHOM YacTH MPOrPaMMHOTO
MaTepuana;

— JIOIYCKaeT  CYIIECTBEHHbIE  OMIMOKM W  HETOYHOCTH  TIpU
paccMoTpeHuH npo0sieM B KOHKPETHOM HaIlpaBJICHUH;

— UCTIBITHIBAET TPYAHOCTH B IPAKTUYECKOM MPUMEHEHUU 3HAHUII;

— HE MOXET apryMEHTHPOBAaTh HAYUHBIE ITOJOKEHUS;

— He (OPMYIHPYET BHIBOJAOB H 0000IICHHIA.

«HEYIOBJIETBOPUTEIILHO
«HE 3a4TEHO»

10.3. TunoBble KOHTPOIBHBIC 3a1AHUS WJIM UHBIE MAaTEPHUAIIBI.
Bonpocsr (3agaun) asis sK3aMeHa mpeacTaBieHsl B Tabmure 15.




Tab6muia 15 — Borpocs! (3amaun) 115 9K3aMeHa

Ne i/t

[lepeuens BonpocoB (3a1au) AJis SK3aMEHa

Kon
WHNKATOpa

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

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

3amanue 2.
1) BblHUCIUTD NPOU3BEICHNE KOMIUICKCHBIX YUCET B
anreOpanveckoit hopme 3anucu
(7 — 4i) = (1 + 3i)

2) Bepno mu yrBepxkaenue: «JlelicTBUTEIbHAS YaCcTh
MPOM3BEICHUS KOMIUIEKCHBIX YMCEN B aaredpandeckoit popme
3aMKMCH BBIUUCISAETCS KaK Pa3HOCTh IPOU3BEACHUS
JIEWCTBUTEIIbHBIX YACTEW U MPOU3BEICHUS MHUMBIX YaCTEN
COMHOXUTEIEH». OTBET apryMeHTUPYUTE.

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

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

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

2) BepHo 1u yTBepkacHue: «/lelicTBUTENbHAS YacTh
MIPOU3BEICHUS KOMIUIEKCHBIX YHCEN B alireOpandeckoi popme
3alMCH BBIYHUCIISAETCS KaK IPOU3BENECHUS MHUMBIX YacTeil
COMHOXUTEIEH». OTBET apryMeHTUPYUTE.

3agaHue 5.

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




1) Bp4HCINTD NPOU3BEICHUE KOMIUIEKCHBIX YHCEN B
anreOpanyeckoit popme 3anucu
(9 +6i) (2 —7i)

2) Bepno mu yrBepxkaenue: «lIpounsBeeHne KOMIUICKCHBIX YHCEI
B ayireOpandeckoil (hopMe 3amucu MOXKET OBITh BBIYHCIICHO 10
IIPABWIIy BBIYUCICHHUS IPOU3BEIEHUS MHOTOWIEHOB» OTBeT
apryMEHTUPYUTE.

Kaxk HaspiBaetcs popMa 3amucu KOMIJIEKCHOTO 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 3aIMCaH B BUE
|21] - [z2] (COS(@1tp2) + isin(eite2)) ?
Pe3ynbrar kakoi onepanuy HaJl KOMIUIEKCHBIMY YUCIaMU MOKET YK-2.3.1
OBITh 3amucaH B BUAC |Z1]:|Z2|- (COS(@1-¢2) + iSin(@1-¢2)) ?
Samanue 1. VK-2.V.1
1) KommiekcHoe yncio Z 3ammucato B areOpandeckon 1 B VK-2.B.2

TPUTOHOMETPUIECKOU (opMax:
Z_v'ﬁ P S

—?—H 2= (Cosg—l—Lsmg)

Haiinute 12-10 crenens uncna Z
2) Kakyro ¢popmy 3amucu ymcia Bbl Henoiab3oBanu? O0ocHyiiTe

CBOM BBIOOP
3amanue 2.
1) KommuiekcHOe 4rcio Z 3ammucato B areOpandeckon 1 B

TPUTOHOMETPUIECKOU opMax:

[ T . . I

Z=5+i5y3= 10(cos§+1 smg)
Haiinure 3-10 ctenens yncna Z
2) Kakyro ¢popmy 3amucu ymcia Bbl Hcnoiab3oBanu? O0ocHyiiTe

CBOM BBIOOP
3amanue 1. VYK-2.3.1

1) Haiitu matpuiyy C = 4A + 3B*, rae VK-2.V.3

1 0 2 z 2
A= 1 3 3 B={-1 3
3 -3

2) Bribepute u3 crrcka nupoBbie CPEACTBA, KOTOPHIE MOTYT
OBITh MPUMEHEHBI JIJISI PEIICHUS TaHHOW 3a/1a4H.

a) Microsoft Access




b) Wolfram Mathematica
c) Microsoft PowerPoint

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

2 -2
1 4 2N,
(3 2= 1)
2. BriGepute u3 criicka mudpoBbIe CPEACTBA, KOTOPHIE MOTYT
OBITh IPUMEHEHBI JJIS PEIICHUS TaHHOH! 3a1a4H.
a) Microsoft Access
b) Wolfram Mathematica

¢) Microsoft PowerPoint

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

2 -2
a=(4  e-(2 %)

-4 -3
2. Bri6epuTte u3 cnimcka mudpoBbie CPeCcTBa, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JJIS PEIICHUS TaHHOH! 3a1a4H.

a) Microsoft Access

b) Wolfram Mathematica

C) Microsoft PowerPoint
3aganue 4.

1. Haiitu matpuny C = 34 — 5Bf, rae

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

3 -3
2. Bri6epuTte u3 cimcka mudpoBbie CPeIcTBa, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JJIS PEIICHUs TaHHO! 3a1a4H.

a) Microsoft Access

b) Wolfram Mathematica

C) Microsoft PowerPoint
3aganue 5.

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

a-(h 4 2e( )

3 -3
2. Bri6epuTte u3 cnimcka mudpoBbie CPeCcTBa, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JJIS PEIICHUS TaHHO! 3a/1a4H.
a) Microsoft Access

b) Wolfram Mathematica
C) Microsoft PowerPoint




1. 3anummTe pe3ynbTaT ACUCTBUN HAJ MaTPUIIAMH. VYK-2.3.1
OIIK-1.3.1
A+0=...
2. 3anummuTe pe3yibTaT ASHCTBUI HAJ MaTpULIAMH
A+ (-A) =
3. Tlponomxure Gpopmyiry
7(A+B)=
4. Tlpopomxure hopmMyy
5A-5B=
5. Tlponomxure popmyiry
2 X(4A)=
3ananue 1. OIIK-1.V.1
1) Haiitu npousBenenue Matpuil A = B, rie VK-2.V.3

-G 2 -0 )

2) Bribepure u3 crircka UQPOBBIE CPEICTBA, KOTOPBIE MOT'YT
OBITH MPUMEHEHBI JIS pelleHus TaHHOH 3a1a4un. OOocHyiiTe
BBIOOP ITU(POBOTO CpeICTBA

a) Microsoft Access

b) Microsoft PowerPoint

¢) Wolfram Mathematica

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

5 4 3
e LR ()

3 0

2) BeiGepute u3 criucka nudpoBbie CPeaCTBA, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JJIsl pEIICHUS TAHHOW 3aIa4H.

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

3amanue 3.
1) Haiitu npousBenenue Matpuil A = B, rae

_ _ 4 3
3 el 3

2) BriOepure u3 cnmcka u(poOBbIe CPENCTBA, KOTOPBIE MOTYT
OBITH IPUMEHEHBI JUIS PEIICHNS JaHHOH 3a1a4H.

a) Microsoft Access




b) Microsoft PowerPoint
C) Wolfram Mathematica

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

R

2 -4 0 ) 3 0
2) BeiGepuTte u3 crincka mudpoBbIe CPEACTBA, KOTOPHIE MOTYT OBITh
MMPUMCHCHBI JIs1 pCIICHUA HaHHOﬁ 3aayu.
a) Microsoft Access

b) Microsoft PowerPoint
C) Wolfram Mathematica

3amanue 5.
Haiitn npousseaenue marpuil A = B, rae
2 3
A:(‘; :1 _04) B=(1 —2)
2 0
2. BriGepute u3 crivcka mudpoBbie CPEACTBA, KOTOPHIE MOTYT OBITh
MMPUMCHCHBI JIs1 pCIICHUA I[aHHOI‘/JI 3aayu.
a) Microsoft Access

b) Microsoft PowerPoint
C) Wolfram Mathematica

3ananue 1.
1) Haiitu onpenenuTeb 2-T0 MOPSIKa MaTPHUIIBI
2 5
-3 7

2) OOocHYHTE KaK BBIYHCIUTH OIPEICIUTENh BTOPOTO MOPSAKA.

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

P
4 -5

2) OOocHYHTE KaK BBIYHCIUTH OIPEICIUTENh BTOPOTO MOPSAKA.

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 NOPsIIKAa MATPUIIBI

VK-2.V.1
OIIK-1.V.1




s Sl
—-14 -8

2) OOocHYHTE KaK BBIYHCIUTH OIPEICIUTENh BTOPOTO MOPSAKA.

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

o 3
10 3

2) OO0ocHYITE KaK BBIYHCIUTH OMPEICINUTEh BTOPOTO MOPSIKA.

10.

1 2 -1
3aganue: nana matpuna { 3 1 2

4 -2 5
Haiinure anrebpandeckue TOMOTHEHUS:
1 . A 1 1

AlZ

o ~ w D
I
[
w

VK-2.V.1

11.

Uemy paBeH OnpeIeNnuTENb TPEYTrOJIbHON MaTpUIIbl?

VK-2.3.1

12.

O6o3HauuM A4, A,, ..., A,; — CTPOKH MATPUIIBL U @y; Az ... Oy -
JIEHCTBUTEIIbHbBIC YHCIIA.
Ecnu cymecTByeT Takoit HabOp 4mces, Cpeid KOTOPBIX €CTh XOTS-
OBl OJTHO YKCJIO OTIUYHOE OT HYJIS, U IIPH 3TOM JIMHEHHAs
KOMOHMHAIMSI CTPOK MATPHIIBI C 3TUMHU YHCIIaMHU paBHA HYJIEBOI
CTpOKE:
ad, +ad; + o +andn =0,

rae 0 = (0,0, ...,0).
Kaxk B 3TOM cityyae Ha3bIBalOTCSI CTPOKH MaTPUILIbI?

OIIK-1.3.1

13.

ITycTh MaTpuibl A 1 A yIOBIETBOPSIOT YCIOBHIO
A'A1=A1TA=E, rue E — exunnunas MaTpHILa N -TO MOPsJIKa.
Kak Ha3bpIBalOTCS Takue MaTpUIbI?

VYK-2.3.1

14.

3ananue 1. Halitu matpuity X u3 ypaBHenust A = X = B, rie
_(—1 2 (=7 —4
4= (—2 5) B= (—17 —9)

3aganue 2. Haiitn maTpuny X u3 ypaBHeHust A = X = B, rae

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




a=(5 %) e=( 1)

3a/:[aHI/Iel3. H??ﬁm ManHu}ll OX u3 %’paBHeHHH A=X = B, rme
4= (_2 —4) 5= (_14 Iz)

3aganue 4. Haiitn maTpuny X u3 ypaBHeHust A = X = B, rae
4= @ :g) b= (299 169)

3ananue 5. Halitu matpuily X u3 ypaBHenust A = X = B, rie

A= (;. :g) B= (;i 152)

Kaxk Ha3pIiBaeTcs cucrema alireOpandeckux ypaBHEHUH, KOKI0€ U3 YK-2.3.1
15. KOTOPBIX SIBISICTCS TUHEHHBIM?

Kakue MeTozp! pereHus: CUCTEM JTMHEWHBIX alnreOpandyeckux YK-2.3.1
16. ypaBHEHUI BaM U3BECTHBI? OIIK-1.3.1

CpaBHHUTE YCTOBUSI TPUMEHEHUS METOJIOB PEIICHHS] CUCTEM OIIK-1.V.1

JUHENHBIX ypaBHEHUH. Kakoll METO peleHHs] CUCTEMBI TMHEMHBIX YK-2.V.3
17. anredpanvyeckux ypaBHEHUN MPUMEHSIIOTCS B TOM cllydae, eciid

ONpPEIETUTENb MAaTPULIbI CUCTEMBI PaBEH HYIIO?

CpaBHUTE yCI0BHS IPUMEHEHNSI METOI0B PELLIEHUS CUCTEM OIIK-1.V.1

JMHENHBIX ypaBHeHUH. Kakoi MeTo 1 penieHusi CUCTEMbI JTMHEUHBIX YK-2.V.3
18. anreOpanyecKnX ypaBHEHUH PUMEHSIOTCS B TOM clydae, eciiu

MaTpuIila CUCTEMbI HE ABJISIETCS KBaAPATHOM?

IIpu kakoM ycI0BUM OJHOPOJHASA CUCTEMA JIMHEWHBIX YPaBHEHUN OIIK-1.3.1
19. MMEET HEHYJIEBOE pelieHue?

Kak Ha3piBaeTCsi JByMepHas cucTeMa KOOpAHHAT, B KOTOPOH OIIK-1.3.1
20. Ka)KJlas TOUYKa Ha TUIOCKOCTU OMPEAEIAETCS IBYMs YMCIaMU -

MOJIIPHBIM YTJIOM U MOJISIPHBIM pagnycom?

Kaxk Ha3piBaeTcs cucremMa KOOpAMHAT, B KOTOPOM KaXK/1asi TOUKa B OIIK-1.3.1
21 IPOCTPAHCTBE oNpeaenseTcs Tpems ynucinamu - (I, 6, ¢), rue r—

: paanyc-BEKTOp TOUYKU, 6 U (¢ — 3€HUTHBIN U a3UMYTaIbHBIN YIJIbI

COOTBETCTBEHHO?

UYro Takoe BeKTOp? YK-2.3.1
22. OITK-1.3.1
5 Kaxk Ha3pIBaeTCsl BEKTOP, HAYAJIO0 KOTOPOTO COBMAAAET C €r0 YK-2.3.1

3. KOHIIOM?

24. [To xakoit popmyne onpeaensieTcs CKaISIpPHOE MPOU3BEACHHE OIIK-1.3.1

BEKTOPOB?




[To kakoit popmyIe BEIYUCIAETCS CKATSIPHOE IPOU3BEACHUE OIIK-1.3.1
25. BEKTOPOB @ W b , €Clli U3BECTHBI KOOPANHATHI BEKTOPOB B

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

[To kakoit popmyIe BEIYUCIIAETCS BEKTOPHOE MTPOU3BEICHNE OIIK-1.3.1

BEKTOPOB, €CJIM U3BECTHHI MX KOOPAMHATHI B IEKAPTOBOW CUCTEME
26. koopauHart (X, Y, z)?

[To xakoii popmysie onpenenseTcs MOAyJIb BEKTOPHOTO OIIK-1.3.1
21. IIPOU3BENIEHUS BEKTOPOB?
28. Uemy paBHO pacCTOSIHUE OT TOUKH 10 NPSAMOI? OIIK-1.3.1

3amanue 1. CocraBuTh ypaBHeHue npsmoi mpoxonsauieit uepes | OIIK-1.Y.1

. L ox+2 y—9

TOUKy M (2,4) ¥ nepreHIUKYIIPHON NPAMON —5 = —4

OtBer 3amucaTh B BHUAEC YpaBHEHHUS TPSAMOW C  YIJIOBBIM

ko3 urmeHTOM

3aganue 2. CocCTaBUTh YpaBHEHHE MNPSIMOM 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 MpOXOIsALIe uepe3

. _x+16 y—9

29. TouKy M (—1, —3) u napasuiesbHON IpsAMOI 2 = =

OtBer 3ammcaTh B BHUAEC YpaBHEHHUS TPSAMOW C  YIJIOBBIM

ko3 urmeHTOM

3aganue 4. CocTaBUTh YpaBHEHHE NPSIMOM MPOXOASIIEH uepes

Touky M (1, —1) 1 nepneHaANKYJIApHON NpsAMOil y = —5x + 2.

OtBer 3amucaTh B BHUAEC YpaBHEHHUS TPSAMOW C  YIJIOBBIM

ko3 urmeHTOM

3aganue 5. CocTaBUTh YpaBHEHHE NPSIMOM MPOXOASIIEH uepes

. Lx+1 y—6

TOuKy M (3,1) 1 nepneHauKyIspHON MpsIMoi — = -

OtBer 3amMcaTh B BUJE YypaBHEHUS TMPSMOMl C  YIJIOBBIM

K03 uUIneHTOM

Kakum ypaBHEHHEM ONUCHIBAETCA MJIOCKOCTh B AEKAPTOBBIX YK-2.3.1
30. KoopauHaTax (X, Y, 2)? OIIK-1.3.1
31 Chopmynupyiite  HeoOxoammoe U gocratouHoe  ycioBue | OIIK-1.3.1

NapajuIeTbHOCTU MPSIMON U TUIOCKOCTH.




Kakum ypaBHeHHEM onuchiBaeTcs mnpsimasd, npoxoxsmas uepe3 | OIIK-1.3.1

TOuKy (Xo, Yo, Z0) M UMEIOIIAs HANpaBIAIOUNI BEKTOp C
32. xoopaunaramu (I, m, n)?

Kakum ypaBHEHHEM ONUCBIBAETCS MpsiMast, IPOXOIALIas UEPE3 JIBE OIIK-1.3.1
33. TOYKH (X1, Y1, Z1) 1 (X2, Y2, 22)?

Kakum 00pa3oM MOXKHO 33/1aTh MPSAMYIO C IIOMOUIBIO IBYX OIIK-1.3.1
34. IIJIOCKOCTEN?

C moMortipio Kakoi (opMysIbl MOXKXHO HAUTH YTOJl MEXIY OIIK-1.3.1
35. npsIMbIMU?

Hopwmais k iockoctu umeet koopaunatsl (A, B, C); xoopauHaTe OIIK-1.3.1

HanpaBJIoEero Bekropa npsmoii (1,m,n)/
36. C nomo1bio Kakoil popMyIbl MOKHO HAMTH yrol MEXIy NMPsIMOM U

MJIOCKOCTBIO?

ITo kakoit popmyse MOKHO ONPENETUTh PaCCTOSHUE OT TOYKHU 0 OIIK-1.3.1
3r. IJIOCKOCTH?
38. Hanummure kaHOHUYECKOE YpaBHEHUE AJUIHUIICA. OIIK-1.3.1
30, Hanummre kaHOHUYECKOe ypaBHEHUE TUIIEPOOPHI. OIIK-1.3.1
40. Hamnummre kaHOHWYECKOe ypaBHEHHUE TTapaOoITbl. OIIK-1.3.1

Bomnpocs! (3agaun) muis 3adera / nud¢. 3auera npeacrabieHsl B Tadbuuie 16.

Ta6muia 16 — Boripocs! (3amaun) nist 3auera / audd. 3adera

Ne /i1

[lepeuens BonpocoB (3agay) it 3auera / nud . 3auera

Kon
WHIAKATOpa

Y4eOHbIM MJIaHOM HE MPEAYCMOTPEHO

MpEeICTaBICHBI B Ta0wmIe 17.
Ta6mmia 17 — [lepedens TeM i1 KypCOBOTO MPOSKTUPOBAHMSI/BBITIOJIHEHHSI KyPCOBOIM paOOTHI

[lepeuenp TeM [ KypCOBOTO MPOEKTUPOBAHUS/BBIIOIHEHUSI KYpCOBOM paboThI

Ne /i [IpumepHbIil TepeyeHb TEM I KypCOBOT'O POSKTHPOBAHNUS/BBITIOTHEHUS
3 KYpPCOBOM pabOTHI
Y4eOHBIM IIIAHOM HE MPEIYCMOTPEHO
BOHpOCBI AJid IIPOBCACHUA HpOMG)KyTO‘IHOﬁ arreCralluu B BUAC TCCTUPOBAHUA

MpeICTaBICHBI B TabnwuIe 18.

Tab6mmia 18 — [IpumepHsIii mepedeHb BONPOCOB ISl TECTOB

Ne
/11

IIpuMepHBIii IEpeYeHb BOIIPOCOB ISl TECTOB

Kon
WHMKATOpa

TumoBoil BapuaHT TECTOB
1 cemectp




Jlana matpuna 1) a,, YK-2.V.1
2) -ay
(A1 Qi
A= (az 1 Q32 ) 3
) an
Eé anredbpanveckoe
JOTIOTHEHHE Ass 4)  —ax
paBHo. ..
W3 npuBeIEHHBIX d11 aq2 VK-2.V.1
MaTpul] 0OpaTHbIE 1) {321 3422
0 dao
CYIIECTBYIOT Y
MaTpHI. .. 0 0 ap
2) D 0 323
0 0 dzz
417 a2 A3
3) ( 0 ap azs)
0 0 dsz3
117 Q13 Qyg
4) (au 37 ‘123)
0 0 0
Kakum meronom moxuo | 1)  I'. Kpamepa VYK-2.3.1
PEIIUTh CUCTEMY, 2) K. ®.Taycea
ONpeAeIUTENb, OCHOBHOM
MATDHITB! KOTOPOii paBeH 3) ¢ moMoIIEI 00PATHOW MATPHIIBI
HYJIO 4)  moObIM CIIOCOOOM
Cucrema coBMmecTHa | 1)  Gombie 1 YK-2.3.1
TOrJa W TOJBKO TOTHA, | 2)  paHr MaTPHIIBI CHCTEMbI PaBEH
Korja... paHry pacUIMPEHHON MaTPHIIBI
CHCTEMBI
3) panr pasen 0
4)  panr pasen |
Jlisl BEKTOPOB d W b | 1) BeKTOpBI MepPICHANKYIISIPHBI VK-2.V.1
2) BEKTOPBI MapaJlICIbHEI OIIK-1.3.1

BBITTIOJIHAIOTCA YCJIOBHS:




3) BEKTOpBHI MapaJUieIbHBI U HE MOTYT

JIe)KaTh Ha OJTHOU MPSMO

a a o o
* ¥ z 4) BEKTOPHI JICKAT Ha OIHON MPSIMOK
TOT[A. ...
ora WJIH TTapaJijiesIbHbI
BekropHoe 1) xomnuHeapHo#t miockoctH, B | YK-2.3.1
IIPOU3BE/IEHNE BEKTOPOB KOTOPOM JIe)KaT epeMHOKaeMble
—
a u b — 310 BekTOp. .. BEKTOpa
2)  TepHeHAUKYISPHBIA TUIOCKOCTH,
B KOTOpOH JIe)Kar
MEPEMHO’KAEMbIE BEKTOPBI
3) Hynesoi
BITATAIOIAHN THUM |
4)  coBmaaarwo c o 3
MEPEMHOKAEMBIX BEKTOPOB
PaccrosiHue OT TOYKH 110 1) |Axq+Byg+C| VK-2.3.1
21R2+/ 4232
IIJIOCKOCTH MOXHO VAZ+B2VA%+C OIIK-1.3.1
BBIUNCIIUTD o 2) AA,+BB,+C,C,
dopmyre. .. JA%+B§+C§-JA%+B§+C§
A S
VA%+BZ+(C?
Am+Bn+C
4) | : i
VAS+B=+C4/m=+n“+p
I'eomerpuueckoe wmecto | 1)  rumepOomoi OIIK-1.3.1
TOYEK IUIOCKOCTH, CyMMa 2) Soroi
napabooit
pacCTOSIHUM OT KaXXKI0Hu
M3 KOTOPHIX JIO JBYX 3)  OKPYKHOCTBIO
JAHHBIX ~ TOYCK O9TOH | 4)  symmncom
TUIOCKOCTH eCTh
BEJIMYMHA TOCTOSHHAS,
Ha3bIBACTCH. ..
Haiitn ypaBHEHHE 1) x+1 _ y-2  z—4 OIIK-1.V.1
o > > -3 2 4
pAMOM,  mpoxonsIIei




yepes TOUKY | D) _ _
3 2 4
A(-1;2;4),
e x—1 y—2 z—4
PICHIUKYIISIPHO 3) = =
-3 -2 -4
TUIOCKOCTH
3x-2y-4z+1=0 gy L_yfz_zH
-3~ -2 -a
10 | Pemmwmth cucremy | 1) x=0,y=1,z=-3 OIIK-1.V.1
JWHEWHBIX  ypaBHEHHU 2)  x=0,y=1, 7= - 2
METOJIOM l'aycca
x+y+z=-2 3 x=0,y=-1,z=2
2x —y+3z=-10
—x+2y—z=35 4) x=0,y=-1,z=-2
11 | BeluuciuTs -1 -6 VK-2.V.1
D (5 %)
7 2
2 -1y /1 -2 2 7 2
(1 2 ) (3 2 ) ) (1 0)
0 0
3 ()
7 2
9 (G )
12 | Jlana matpuna 1) ayy VK-2.V.1
A:(an '1112) ) —aiz
Az1 QAzz/
3) ap;
Eé anredpamdeckoe | 4)  —q,,
JIOIIOJTHEHUE Axq
paBHo. ..
13 | Marpuna A7t 1) At-AaxA-At VK-2.3.1
Ha3bIBaeTCsI  OOpaTHOM -1
2) Al-Aa=x1
MaTpuILe A, eciu
3) Al1-A=4-A1=E

BBITIOJIHACTCS YCIIOBUC




4) A1-A=0

14 | CxanstpabiM 1) |,§||5| aArccos a OIIK-1.V.1
NPOU3BEICHUEM  JBYX .
L 2) |.:5:'||b| ctga
HEHYJIEBBIX BEKTOPOB d
u b HasbBaeTcs ggcno, | 3) @] ‘E| cosa
paBHoOE. .. .
4) ldl|b|tga
15 | Yemy paBHO cmemranHoe | 1) 0 YK-2.V.1
IIPOM3BEICHHE BEKTOPOB 2) 1
aba
3) -2
4) 2
16 | YpaBHeHue npsmoit, | 1) (x—a)+(y—b)=0 YK-2.3.1
MPOXOJAILLIEH 4Yepe3 IBe 2) y-y1 _ x-x4
TOYKH MOKHO COCTABHTh yamyi o %t
1o GpopmyiIe. .. 3) A(x—x9)+B(y—y,) =0
4)  ¥y—yo =k(x—x0)
17 | F'eomerpuueckoe ™ecto | 1)  IlapaGomy YK-2.3.1
TOYEK, KOTOpBIE 2)  oxpysHOCTS
XapaKTePU3YIOT
SKCIeHTpHcHTET €& >1 3)  rumepbory
npeJcTaBIsieT co0oi 4)  swmnc
18 c 1) nelcCTBUTEIBHON OCBIO YK-2.V.1
OtHomieHue ~—
4 2) acHUMITOTOM
Ha3bIBaeTCA. ..

3) IKCIEHTPUCHTETOM

4) (okaabHBIM PagnyCcoOM




19 | Haittu ypaBHeHue | 1y x+l _ y-2 _ z—4 VK-2.V.1
3 -2 -4
NpsSAMOM,  MPOXOIAIICH
uepes TOUKy | ) x+l _ytz  z+d
3 2 4
A(-1;2;4),
NEPICHANKYIIIPHO 3) l_oyz_zt
-3 -2 -4
IUIOCKOCTH
x+1  y+2  z+4
3x-2y-4z+1=0 Y T T
20 | Onpenenutsb kakoe | 1) x2+y2-8x=0 OIIK-1.Y.1
ypaBHEHHE JTMHAN .
2) X=--,/25—y?
COOTBETCTBYET 3
napabore. .. 3)  -2x2+3yZ-4x+15y+4=0
4)  x+4y-2y*-5=0
21 | Pemnth cucremy | 1) x=0, y=1, z=-2 OIIK-1.V.1
JMHENHBIX  ypaBHEHHI 2)  x=0,y=-1,2=2
METOJIOM l'aycca
x+y+z=2 3) x=0,y=1,2z=2
2x —y+3z=10
—x + 2_}:' — 7 = _5 4) X:0, y:'l, Z:3
22 | Beruuciauth YK-2.3.1
—1 -1\ (4 -2 7 1 OIlK-1.3.1
GG 2 v (G
-7 0
2 (5 o)
1 0
3y (; )
0 1
9 (5 5)




23 | Mpsmoit y = -2x + 111) (0;3) YK-2.3.1

MPUHAJICKUAT TOYKA 2) (-1;3) OIIK-1.3.1
3) (2:3)
4) (=2;1)

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

HanpaBieHueM 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 OIIK-1.3.1
onpeensercs mo| 2) tge= ‘1 ot
bopmye:
3 tge= |1+1a{ 5)
4) tBe= ‘1+1a5
26 | Ilpy pemieHMM CHCTEMEI 1) 5 3‘ OIIK-1.Y.1
8 7
JUHEHWHBIX  YpaBHEHUU
X1 + 3x2 =5 2 1 3
{4x1 —7x, =8 o | 2y —7|
IIpaBUILY 5 3
3) 8 —7|
Kpamepaonpenenurenn
A MeeT BUL: 1 5
4) 4 8‘

27 | Pemuthb CHCTEMY 1) (2;-1) OIIK-1.V¥.1
JVHEHHbIX  ypaBHEHWH 2) mnpaswio Kpamepa nenpumennmo | YK-2.V.3
{ x;+2x, =0 ol 3 @2

4 8x; =1
X1 + X3 4) (2' l)
npasuityKpamepa:

28 | Pemuth cucTeMmy 1) (1;0;0) OIIK-1.V¥.1
JMHEHHBIX  ypaBHEHHIA 2) (0;1;0)




meroom Kpamepa: 3) (0;0;1)

4) (1;0;1)
Xy +x;—x3=0
2x;—x;+x3=3
X1 — 2x;+x3=2
_—3T
29 | IlokazarenbHas  ¢opma 1) VZels OIIK-1.V.1
KOMILIEKCHOT'O YHCITa am
. 2) V2e's
Z=-1+ 1 umeer BUL: o
3) V2e'z
4) V2e'z
30 | Monynb KOMIUIEKCHOTO 1) 0 OIIK-1.V¥.1
qucia Z = —i paBeH: 2) 1
3) 2
4 5

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

Ta6mmia 19 — [lepedeHb KOHTPOJIBHBIX PabOT

No /it ITepeyeHb KOHTPOJIBHBIX PadbOT
1 KowmrmiekcHple yricia u MaTpuiibl. CHCTEMBI THHEHHBIX YPaBHCHHM.
2 [Ipsamas Ha mtockoctu. [IpsiMast ¥ MIIOCKOCTh B TPOCTPAHCTBE.

10.4. Meroaunueckue MaTepHuabl, OTIPEIEISIONINE MIPOIIETYPhI OLICHUBAHUA
UH/INKATOPOB, XapaKTEpU3YIOIIMX dSTanbl (HOPMUPOBAHHUS KOMIIETCHLMH, COIEpKarcs B
JOKAJIbHBIX HOpMaTuBHBIX akTax [YAIIL, pernaMeHTUpyIOIIMX MOPANOK U TPOUEAYPY
IPOBEICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHON aTTeCTallMi 00yJaroIuXcs
['VAIL

11. Meroauueckue yKazaHus sl 00y4aroMXCsl 10 OCBOCHUIO AUCHUIUINHBI

N3yuenne 1aHHON AUCUUILIMHBI HAPaBJIE€HO HAa (POPMUPOBAHUE YMEHUI 1 HAaBBIKOB B
00JIaCTH aHAJUTUYECKONH T'€OMETPUH U JIMHEHHOH anreOpbl, pa3BUTHE MPOCTPAHCTBEHHOTO
NPEJCTAaBICHUS CTYIEHTa; BOOOPaXKEHUS; JIOTMUECKUX H CUETHBIX CIIOCOOHOCTEH;
OpPraHU30BAaHHOCTH TPH NPOBEAECHUH OONbIIET0 00bEMa BBIYHUCICHUHN; HCHOJIB30BAHUS
MaTeMaTHKU JUIsl PElIeHUs] KOHKPETHBIX 3a/ad, OOECleYeHHWE OCHOBBI JUIsl MPUMEHEHMs
MaTeMaTHYECKUX METO/IOB HCCIIEN0BAHMS, MOJEIINPOBAHUS, IIPOEKTUPOBAHMUS,
ONHUPAMOLIYIOCS Ha JaHHYK JUCLHUIUIMHY, KOTOpbIE€ HIpPAlOT BCe OONBLIYIO pOib B
COBPEMEHHOM HayKe U TEXHHUKE.




11.1. Meroanyeckue ykazaHUs A OOyYaroOIIUXCA IO OCBOCHHUIO JIEKIIMOHHOTO
Marepuaia

OcCHOBHOE Ha3HA4YEHHUE JIEKIMOHHOTO MaTepHalla — JOIMYECKH CTPOHHOE, CUCTEMHOE,
riy0oKoe W SCHOE M3JI0kKeHHe ydueOHoro marepuania. HazHaueHue COBpEMEHHOM JEeKLHUU B
paMKax JUCHUIUTUHBI HE B TOM, YTOOBI MOJIYYUTh BCIO MH(POPMAIIMIO MO TEME, a B OCBOCHUHU
(dbyHIaMeHTaIbHBIX MPOOJeM AUCUUIUIMHBI, METOJOB HAYYHOIO TIIO3HAHUSA, HOBEHIINX
JOCTIKEHUHM HayuyHOH MbICIH. B ydaeOHOM mporiecce JIeKIKs BBIMOIHAET METOI0JIOTHIECKYIO,
OpraHU3alMOHHYI0O W HWH(popManuoHHYIO GyHKIUH. Jlekmust pacKkpbiBaeT TOHSATHHHBIN
amnmapar KOHKPETHOW oOyacTH 3HaHus, €€ mpoOJeMbl, JaeT IeIbHOE MpPEICTaBICHUE O
JUCLUIIIMHE, TOKA3bIBAET B3aUMOCBSA3b C IPYTUMH TUCLHUILIMHAMH.

[Inanupyemble pe3yabTaThl IPH OCBOSHUH 00YYaIONIMMUCS JIGKIIMOHHOTO MaTepuaa;

— MOJYYEHUE COBPEMEHHBIX, IEJOCTHBIX, B3aWMOCBA3aHHBIX 3HAaHWW, YPOBEHb
KOTOPBIX OIPENENISECTCS LEJIEBOM YCTAHOBKOM K KaXK10M KOHKPETHOU TEME;

— TOJIy4YEHHUE OIbITa TBOPUECKOM pabOThl COBMECTHO C IIPETOAABATEIIEM;

— pa3BUTHE MNPOQPECCHOHANBHO-IETIOBBIX  KAauecTB, JIOOBU K TpPEeaMeTy H
CaMOCTOATEILHOI'O TBOPYECKOTO MBILIJIEHUSI.

— TOSABJICHHE HEOOXOIMMOIro MHTEpeca, HEOOXOOUMOro JJsi CaMOCTOSITEIbHOMN
paboTsI;

— MOJy4YEHUE 3HAHMI O COBPEMEHHOM YPOBHE pa3BUTUS HAyKH U TEXHUKH U O
MIPOTHO3€ UX Pa3BUTHsI HA ONMKalIIne Tobl;

— HAYYHUTHCS METOAMYECKH 00padarhiBaTh MaTepHall (BBIACHATH TJIaBHBIC MBICIU U
MIOJIOKEHUS, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPATh MX B Pa3iIMYHBIX
hopmMyTHUpOBKax);

— TOJY4YEeHHE TOYHOTO MOHUMAHUS BCEX HEOOXOMMBIX TEPMUHOB U IMOHITHH.

JIeKUMOHHBIA MaTepuagl MOXKET CONPOBOXKAATHCA JAEMOHCTpAllUe ClIalgoB |
UCIIOJIb30BAaHUEM Pa3/IaTOYHOTO MaTepHalia MpU MPOBEIECHUM KOPOTKHX OUCKycCcUil 00
0COOEHHOCTSIX TPUMEHEHHUS OTJCIBHBIX TEMATHK 10 TUCIUTUIMHE.

CrpyKTypa NpeaoCcTaBieHUs JEKIHNOHHOTO MaTepraa:

- Onpez[eneHmI MAaTCMAaTUYCCKUX TCPMHUHOB.
—  ®opMynupoBKa TEOPEMBI.

— Jloka3arenbCTBO TEOPEMBI.

— HMmmoctpupyronime npuMepsl.

11.2. Meroanyeckue  yKazaHus JUId  OOYYaIOUIMXCS MO  MPOXOXKICHUIO
MPAaKTUYECKUX 3aHITUN

[IpakTudeckoe 3aHATHE SBISETCS OJHOW M3 OCHOBHBIX (POPM OpraHu3anuu y4eOHOTro
mporecca, 3aKJIIOYAIOIICHCSs B BBIMOJHEHWHM OOYYAIOMUMHKCS TIOA  PYKOBOJCTBOM
mpernojaBaTeliss KOMIUIEKCa y4eOHBIX 3alaHuil ¢ IENbI0 YCBOCHUS HAYyYHO-TEOPETHUUCCKHX
OCHOB y4e€OHOW AHWCIMIUIMHBI, MPUOOPETCHHs] YMEHUW W HABBIKOB, OIBITA TBOPYECKOMN
JIeSITEILHOCTH.

[lenpt0 TPaKTUYECKOTO 3aHATHS 711 OOYYaloOmIerocsl  SIBJISICTCS  NPUBHUTHE
o0yuJaromemMcsi yMEHUU U HABBIKOB MTPAKTUYECKOU ACSITENLHOCTH 110 U3y4aeMOW JUCIIUILTHHE.

[Tnanupyembie pe3ynbTaThl IPH OCBOCHHUH O00YYaAOIIEMCsI MPAKTHICCKUX 3aHITHIMA:

— 3aKperieHue, YriyOJIeHue, paclIupeHue W JeTalu3alus 3HAHUW MPU PEUICHUH
KOHKPETHBIX 3a]1a4;

— pa3BUTHE TIO3HABATEIBHBIX CIIOCOOHOCTEH, CaMOCTOATEIBHOCTH MBIIIJICHUS,
TBOPUYECKON aKTUBHOCTH;

— OBJIAJICHUE HOBBIMH METOJAMU W METOJMKAMHU HM3YyYEHHUs KOHKPETHOW y4deOHOI
JMCIIUILINHEL,

— BBIpa0OTKa CHOCOOHOCTH JIOTHYECKOTO OCMBICICHHS TOJNYYEHHBIX 3HAHWMA IS
BBITTIOJTHEHUS 3a/IaHUM;



— o0ecreyeHne paloHAIbHOTO COYETAaHUS KOJUICKTUBHON M MHIMBUAYAIbHOU (opM
oOy4eHwUs.

QOyHKIUY TPAKTUYECKUX 3aHATUH:

— IO3HABaTEJIbHAS,

— Pa3BUBAOILAS;

— BOCIHUTATEIIbHAS.

ITo xapakTepy BBIIOJHSIEMBIX OOYYaroOIIMMCS 3aJaHUM MO MPAKTUYECKUM 3aHATHIM
MO/IPA3AEIIAIOTCS Ha:

— O3HAaKOMUTEIIBHBIC, IPOBOJUMBIE C LEIBI0 3aKPEIUICHUS W KOHKPETH3aluu
U3Y4EHHOI'O TEOPETHYECKOI0 MaTepUaa;

— QHAJUTHYECKHE, CTaBAIIME CBOEH LENbI0 TOJy4YeHHE HOBOW HHQOpMaruu Ha
OCHOBE (hOpMATH30BAHHBIX METOJIOB;

— TBOpPYECKHE, CBS3aHHbIE C  TIOJY4YEHHEM HOBOH  HMHpOpMALUU  IyTEM
CaMOCTOSITENTbHO BEIOPAHHBIX IMOAXO0/I0B K PEIICHHIO 3a/1a4.

@opMbl OpraHU3alMU MPAKTUYECKUX 3aHIATHH ONpenensoTcs B cOOTBETCTBUHM CO
cneuu(pUIecKUMA OCOOCHHOCTSMHU y4eOHOM MUCIUIUTUHBI U 1ensiMu o0ydeHus. OHU MOTYT
IIPOBOAMTHCH:

— B UHTEpakTUBHOW (opme (pemieHne CUTYAIMOHHBIX 3a7ay, 3aHATHA T10
MOJIETTMPOBAHUIO  pEaJbHBIX YCIOBUM, [€IOBBIE WUIPbI, HUIPOBOE IPOEKTHPOBAHHUE,
UMHUTALMOHHBIE 3aHATHUS, BBIE3HbIE 3aHATUS B OpraHu3aluy (MPEeAnpusTUs), JeloBas
yueOHass wurpa, pojieBasi Wrpa, ICHXOJOTHYECKUH TPEHHHI, Keic, MO3roBOM IITYypM,
TPYIIIOBBIE TUCKYCCHH);

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

Mertoauka npoBeeHHs] MPAKTUYECKOTO 3aHATHS MOXET ObITh pa3jIM4YHON, MIPU 3TOM
Ba)XHO JIOCTHIKEHUE OOIIEH eI TUCIUTIIMHBI.

TpeboBanust K MPOBEACHUIO MPAKTUYCCKUX 3aHITHIA

[IpakTuueckre 3aHATHS HAYMHAIOTCS C 3allUCH B OKypHaJl [IpernojaBaTesis
MPHUCYTCTBYIOIIUX CTYACHTOB. 3aTeM OOBSIBISCTCS TeMa MIPAKTHUECKUX 3aHSATHH.

[IpenogaBaTens 4uTaeT yciloBUE 3a7aud W IpeljaraeT CTYIAEHTaM CaMOCTOSATEIbHO
PEUINUTh 3a7a49y, UCTIONB3Ys 3HAHUS, MOJYICHHBIE CTYyIEHTOM Ha JieKiuu. CTyIeHT, KOTOPBIA
MEPBBIM PELIWI 3a/1auy, BBI3bIBACTCS K JOCKE. B cilydyae eciau CTyleHT MPaBHJIbHO PEIHI
3a/aqy, OH Mmoyiydaer 5 6amioB. Eciu CTyIeHT pelraer 3a/1aqy ¢ MOMOIIBIO MPENoJaBaTeNs,
TO moiy4aer 4 Oamna. 3aTeM, B KOHIIE CEMECTpa, OLIEHKH CTYACHTOB (BKJOYas OLIEHKY
MOCEIAEMOCTH) TepeBoasATCsS B OoHycHl (kadectBo) or O mo 5 OamioB. DTu OOHYCHI
00aBIISIOTCS K 00IIeH cymMMe 0asioB B paMKaX MOYJbHO-PEUTHHTOBON CUCTEMBI.

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

11.3. Meroauyeckue  yKazaHus JUIsI  OOY4AlOMUXCA 1O  MPOXOXKIACHHUIO
CaMOCTOSITENIbHON PabOTHI

B xoz€ BBIMOTHEHNST CaMOCTOSTENHHOM pabOThI, 00YJArOITHIICS BBITIOJIHSIET padoTy 1O
3aJJaHUIO U TIPU METOAMYECKOM PYKOBOJICTBE MPEIoiaBaTelis, HO 6€3 ero HemoCpeACTBEHHOTO
YUYaCTHSL.

Jlnst obydaronuxcsi mo 3a04HOi (Gopme 0O0y4eHHUs, CaMOCTOATENbHAs paboTa MOXKET
BKJIIOYATh B C€0S1 KOHTPOJIBHYIO PaboTYy.

B mporiecce BBITIOTHEHUSI CAaMOCTOSATEIBHOU paboThI, y 0Oydaromerocs GopMupyercs
1esecooOpa3Hoe TUTAHUPOBaHWE pabodero BPEeMEHH, KOTOpOE TO3BOJIIET UM pPa3BHBATh
YMEHHS U HaBBIKM B YCBOCHHUU M CHUCTEMATH3AIMHM MPHOOpETaeMbIX 3HAHWH, oOecredynBaeT
BBICOKUH YpOBEHb YCIEBACMOCTH B IEPHOA OOYYCHHS, IOMOTAeT IOJyYUTh HABBIKH
MOBBIIIECHUS TPOPECCHOHATHHOTO YPOBHSI.



MeToaudyeckuMi ~ MaTepualiaMH, HAMpPaBISIOMIUMUA  CaMOCTOSITENBHYIO — paboTy
00yJarOIUX CASBIISIOTCS:
— y4eOHO-METOAMYECKUI MaTepuall o AUCLUUILINHE.

11.4. Meroanyeckne yKa3aHus JUIsI OOYYarOIIUXCS MO MPOXOXKAECHUIO TEKYIIETO
KOHTPOJIS YCIIEBA€MOCTH.

Texkymuil KOHTpPOJIb YCIIEBAEMOCTH IPENyCMATPUBACT KOHTPOJIb KAuyeCTBA 3HAHUU
00yyJaroImuxcs, OCYIIECTBIIEMOr0 B TEUEHHE CEMECTPA C LEJIbI0 OLICHUBAHUS X0Jja OCBOCHHUS
JUCLUIUINHEL.

B Tteuenume cemectpa B cucreme aucraHiuoHHoro oOyuenus ['YAII B dopwme
TECTHPOBAaHUS TPOBOJATCA JBE IPOBEPOUYHbIE pabOThI IO pEIIeHUI0 33hady MU OJIUH
TEOPETUUYECKHUH Onpoc (MepeyeHb BOMPOCOB JUIsl TECTOB pa3MelleH B «baHke BOIPOCOB» B
cucremMe quctaHimonHoro ooyuenus ['Y AIT).

Pe3ynbpTaThl TEKyIIEro KOHTPOJIS yCIEBAEMOCTH OyIyT yUYUTHIBATHCS IPU MPOBEACHUN
MPOMEXYTOUYHON arrecTanui (IpH  UCIOJIB30BaHUU  OAaNbHO-PEUTHHTOBOW  CHCTEMBI
OLICHUBAHMsI, Kbl BUJ KOHTpPOJI OLIEHUBAEeTCAd B Oauiax, U3 KOTOPBIX (hopMupyercs
UTOTOBBIN PE3YIIBTAT).

11.5. Meroanyeckne  yKazaHus JUId  OOYYaIOUIMXCS MO  MPOXOXKICHUIO
MIPOMEKYTOUHOM aTTECTALINH.

[IpomexyTouHas arrecranuss OOy4aromMXCs MpPeJycCMaTpUBaeT  OLICHUBAaHUE
MPOMEKYTOUHBIX U OKOHYATEIBHBIX Pe3yJbTaToOB 00y4eHHUs MO auciumiinae. OHa BKIIOYAET
B ce0st:

— 9K3aMeH — (opMa OLEHKM 3HAaHUM, MOIy4EeHHBIX OOy4aromMMCs B IIpolecce
U3Y4YeHMs] BCEH JUCHUIUIMHBI WJIM €€ YacTH, HaBBIKOB CaMOCTOSITENbHONH paboThl,
CMOCOOHOCTH HPUMEHSTh MX Ul pelIeHHs MPAaKTUUYEeCKUX 3ahady. DK3aMeH, Kak MpaBuiIo,
MPOBOJUTCS B MEPUOJ HPK3aMEHAIIMOHHOW CECCHUU M 3aBEPIIAETCS aTTECTAllMOHHOW OIIEHKOU
«OTJINYHO», «XOPOLIO», «yIOBIETBOPUTEIBHOY, «HEYIOBIETBOPUTEILHO.

Cucrema OLIEHOK MpU MPOBEACHUM MPOMEXKYTOUHON aTTeCTal[MM OCYLIECTBIISIETCS B
cooTBeTCTBUHM ¢ TpeOoBaHusMu Ilonoxxkenuii «O TekymieM KOHTpOJE YCIEBAEMOCTH U
MPOMEXKYTOUYHOU arrectannu cTyaeHTOB ['YAII, oOydaronuxcsi mo mporpamMmam BBICIIETO
obpazoBanusi» U «O MOAYIBHO-PEUTHHIOBON CHCTEME OLIEHKM KadecTBa yueOHOH paboThI
ctyaeHToB B 'Y AID».



Jluct BHeceHUs U3MEHEHUN B pabouyro IporpaMmMy JUCIUIUIMHBI

[Hata BHEceHus
W3MEHCHHI 1
JIOTIOTHECHHHM.

Iloanuce BHeCHIETO
W3MCHCHHS

ConeprxkaHne N3MEHEHUH W JOTTOTHEHUH

Jlara 1 Ne

pOTOKOJIA
3aceaHus
kadeapbl

ITonnuce
3aB.
kaeapoit




