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AHHOTaUs

JucrunnmHa «MaTtemaTuka. AHaIUTHYECKas: TEOMETPHUS U JIMHEHas anreOpa» BXOIUT B
o0pa3oBaTeNbHYI0 NpOrpaMMy BbICIIETO 0Opa3oBaHUsi — TMporpammy OakajaBpuaTa IO
HampaBjeHuto moarotoBku/ crnenuanbHOocTH 11.03.03  «KoHCTpyHpoBaHWE H TEXHOJOTHSA
AJNIEKTPOHHBIX CPEACTB » HampaBieHHOCTH «[IpoekTupoBaHuE M TEXHOJOTHS SJIEKTPOHHO-
BBIYHCIIUTEIBHBIX CPEACTBY. JJucnumimnaa peanmusyercs kadenpoit «Nel».

JlucuurinHa HaneleHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIEIYIOIINX KOMITETCHIINNI:

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

OIIK-1 «Cnoco0eH ncnoiabp30BaTh MOJOKEHUS, 3aKOHBI 1 METOJIbl €CTECTBEHHBIX HAyK U
MaTeMaTHUKH JIJIsl pelIeHUs 3a/1a4 HH)KEHEPHOU JAesITeTbHOCTH»

OIIK-2 «CrnocobeH caMOCTOSITENbHO MPOBOAUTH SKCHEPUMEHTAIbHBIC UCCICIOBAHUS U
HCIIOJIb30BaTh OCHOBHBIE MTPHEMBbI 00paOOTKHU U MPEACTABICHUS MOTYyYECHHBIX TaHHBIX)»

ConepxaHue NUCHMUILUIMHBI OXBATBIBAET KPYT BOIPOCOB, CBSA3AHHBIX C AHAIUTUYECKUM
ONHMCAHUEM T€OMETPUUYECKUX 00BEKTOB; U3YUYEHHEM CBOMCTB JIMHEWHBIX MTPOCTPAHCTB.

[IpenogaBanue AUCHUIUIMHBI TPEAyCMATPUBACT CJEAYIOMHEe (OPMBI OpPTaHU3AINH
y4eOHOTr0 TMporiecca: JICKIIUH, TPAKTUICCKUE 3aHATHS, CAMOCTOsATEIbHAs paboTa 00yJaromerocs.

[IporpamMmmoil AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONINE BHUIbI KOHTPOJS: TEKYIIUI
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHAs aTTecTanus B GopMe 3K3aMeHa.

OOmiast TpyAOEMKOCTh OCBOCHHS AMCUUIUIMHBI COCTABIsCT 5 3adeTHbIX eauHui, 180
YacoB.

S3bIK 00yUYeHUS IO TUCIUIUTNHE KPYCCKHMA »



1. TlepedeHb MIAHUPYEMBIX PE3YIHTATOB O0yUEHUS MO JUCIHILTAHE

1.1. Tlenu npenomaBaHus TUCITUTITUHBI

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

N3yuenue naHHON AMCIUIUIMHBI MO3BOJIET PA3BUTh MPOCTPAHCTBEHHOE MPEACTABICHUE
CTYJEHTa; CTUMYJIUPYET €ro BOOOpaK€HHE; pa3BUBAET €ro CUETHbIE CIIOCOOHOCTHU; MO3BOJISET
JEMOHCTPHUPOBATh IENEYCTPEMIIEHHOCTh, OPTaHM30BAHHOCTh TMPU TPOBEACHUU OOJBIIETO
00beMa BBIYUCIICHUH; 00BEIUHSAET OOJIBIIMHCTBO PAaHHEE N3YICHHBIX TTOHSITHH.

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

Matematuueckue METOJbl HCCIIEAOBAHUS, MOJEIMPOBAHUS, MPOECKTUPOBAHMS,
OMMUPAIONIYIOCS HA JIAHHYIO TUCIUILUIMHY, UTPAIOT BCE OOJBIITYIO POJIh B COBPEMEHHOU HayKe
U TeXHUKE. B 3HaUNTENbHOM CTENeHN 3TO BHI3BAHO BCE YOBICTPSAIOMIMMCS Pa3BUTHEM HAYKH U
TEXHHUKH, TJIABHBIM 0O0pa30M BBIYMCIUTEIBHON TEXHUKH W HH(POPMAIIMOHHBIX CHCTEM, a
TaK)Ke KOMIBIOTEpU3AIMEH TPAKTUUECKH BCeX 0OyiacTel 3HaHWW. BO3MOKHOCTH yCIEIIHOTO
WCIIOIB30BAHUSI MAaTEMATUKH ISl PEIICHUsS] KOHKPETHBIX 3a/1ay CYIECTBEHHO PACIIUPSIIOTCS,
4TO, B CBOIO O4Yepeab, MPUBOAUT K HOBBIM TpeOOBaHUSAM, NPEIbIBISIEMBIM K
MaTeMaTHYeCKOMY 00pa30BaHUIO COBPEMEHHBIX CIEIMATHCTOB B OOJIACTH MaTEeMaTHYEeCKHX
METO/IOB.

B o0mactu BocmuTaHWs JIMYHOCTU IEJIbIO TMOATOTOBKH TO JAHHOW IWCIUTUIMHE
aBigercs (HopMHpOBaHHE CIIOCOOHOCTH JIOTUYECKHM BEPHO, ApryMEHTUPOBAHHO U SICHO
CTPOUTDH YCTHYIO U MUCbMEHHYIO PEUb.

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

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

B pesynbrare m3yueHus AMCHMILTUHBI OOydYalOmUCsS AOHKEH 00JaaaTh CIETYIOIIUMHU
KOMIETSHIMSIMH WM WX YacTsMHU. KoMIeTeHIMu U MHIMKATOPHI UX JTOCTHXKEHUS MPUBEICHBI B
tabnwurie 1.

Tabmmma 1 — [lepedeHs KOMITETCHIIMI ¥ UHIUKATOPOB UX JTOCTHIKCHUS

Kareropus (rpymnmna) Konn Kon n nanmMeHoBaHue UHIMKaTOpa
HAauMEHOBAaHHE
KOMIETEHIIUU JOCTHKEHUS] KOMITIETEHLIUU
KOMIIETCHITHH
VYK-2.3.1 3HaTh BUZIBI PECYPCOB U
YK-2 Cnocoben OTpaHMYEHUS AJIS PELIEHUS OCTaBICHHbIX
OTIPEeINATh KPyT 3a1aqy
3a/1a4 B paMKax VYK-2.V.1 ymeTs NpoBOIUTH aHAJIN3
MOCTaBJICHHOM LI€JM | MOCTABJIEHHOM L€ U (POPMYIHpPOBAThH
U BBIOUPATH 3aJ1a4d, KOTOPhIE HEOOXOIUMO PEIIUTD IS
ONTUMAJIbHbIE ee JIOCTH)KEHUS
YHuBepcanbHbIe
CHOCOOBI UX VK-2.V.3 ymeTs BbIABUTATH
KOMIIETCHIINH . .
pelIeHUs, UCXO U3 | aJlbTepPHATUBHbIC BApUAHTHI JEHCTBHI C
JEUCTBYIOLIUX [eJTbI0 BEIOOpA OMTUMABHBIX CIIOCO00B
IIPABOBBIX HOPM, pelIeHus 3a/1a4, B TOM YHUCJIE C TTOMOIIbIO
UMEIOITUXCS U (POBBIX CPENICTB
pecypcoB u VYK-2.B.2 BrageTh HaBbIKaMu BHIOOpA
OTpaHWYCHUN ONTUMAJIFHOTO CIIOCO0a pENIeHUs 3a/1a4 ¢
Y4€TOM MMEIOIIUXCS YCIOBHI, pECYpCOB U




OTpaHUYCHUN
OIIK-1.3.1 3HaeT pyHnaMeHTaIbHBIE
OIIK-1 Cnocoben 3aKOHBI PUPOJIBI 1 OCHOBHBIE (PU3UYECKUE
UCII0JIb30BATh MaTeMaTUYeCKHe 3aKOHbI
nosioxeHus, 3akoHbl | OIIK-1.Y.1 ymeer npumeHnsaTs pusnueckue
U METObI 3aKOHBI U MATEMATHUYECKH METOJIbI JIJIs1
O6menpodeccrnoHanbHbIE
€CTECTBEHHBIX HayK | pPelleHUs 3a7a4 TEOPETHUECKOIro U
KOMITETEHIIMH
Y MaTeMAaTUKH JIJIs MPUKJIAHOTO XapaKTepa
pelIeHus 3aaa4d OIIK-1.B.1 BnaneeT HaBREIKAMU
WHKEHEPHOU HCIIOJIb30BAaHUs 3HAHUN €CTECTBEHHBIX HAYK
NEeSITEIIbBHOCTH Y MaTeMAaTUKH MPU PEeHICHUH MPAKTUYECKUX
3a/1a4
OIIK-2 Cnocoben
CaMOCTOSITEJIbHO
MIPOBOAUTH
HKCTIEPUMEHTAIbHbIE
P OIIK-2.B.2 Bnaaeer pa3inyHbIMU
O6menpodeccuoHanbHbIE | UCCICIOBAHMS U
BapHaHTAMHM PEIICHUS 3a/Ia4H, OIICHUBAS HX
KOMITETEHIINH UCII0JIb30BATh
JIOCTOMHCTBA U HEJOCTATKU
OCHOBHBIE MTPUEMBI
00paboTKu 1
MpEeJICTaBICHUS
MOJTYYEHHBIX JAHHBIX

2. Mecro nucuuminHsl B cTpykType OI1
Jucuuniuna He Oa3upyeTcs Ha 3HAHMSIX, paHee MPUOOPETEHHBIX CTYyIEHTaMU INpPU
W3YYCHUHU B BY3€ KaKUX-JIHOO TUCIUILINH.
3HaHUsI, MOITYYCHHbIE IPU U3YUYEHUU MaTepuajia JaHHOW TUCIUIUIMHBI, UMEIOT KaK
CaMOCTOSITENIbHOE 3HAYCHUE, TAK ¥ UCTIONB3YIOTCS IPU U3yYEHUU APYTUX TUCIUTLINH:
Marematuka. Teopusi BEpOATHOCTEN U MaTeMaTHYECKasi CTATUCTHKA
3. OOBeM U TpyI0EeMKOCTh TUCITUTLIAHBI
Jlanubie 00 oOmieM 00beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BHIOB y4eOHOM
paboTHI 10 AUCHHUTIINHE (M paclpeeNieHUe 3TOH TPYIOEMKOCTH 110 CEMECTPaM) MPEACTABICHBI B
Tabymue 2.

Tabmuua 2 — O6beM U TPYIOEMKOCTh TUCIUIITUHBI

TpynoemMkocTh Mo
Bun yuebHO# paboThI Bcero ceMecTpam
Nel
1 2 3
Oowan mpyooemKkocmp oucyunIuHbl, 5/ 180 5/ 180
3E/ (4ac)
U3 nux yacoe npakmuyueckoli n0020nMoeKu
AyoumopHhuie 3anamus, BCETO vac. 68 68
B TOM YHCJIE:
nexuun (JI), (gac) 34 34
npaktudyeckue/cemunapckue 3anarus  (113), 34 34
(gac)
naboparopusie pabots (JIP), (dac)
KypcoBoii nmpoekT (pabota) (KII, KP), (gac)
9K3aMeH, (Jac) 54 54
Camocmoamenvnasn paboma, Bcero (dac) 58 58
Buo npomesxcymounoii ammecmayuu. 3a4er, OK3. OK3.




mudd. 3auger, sx3amed (3auer, udd. 3auq,

DK3.*%*)
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HpI/IMeLIaHI/Ie . KaHJIUJAaTCKUHU 3K3aMCH

4. CopepxaHue AUCIUTUTUHBI

4.1. Pacnpenenenne TpyI0€MKOCTH TUCIUIUIAHEI TIO pa3/ieiaM v BUIaM 3aHITHM.
Pa3nensl, TeMBl JUCIUTIIMHBI U MX TPYAOEMKOCTh MPUBECHBI B TAOIUIE 3.

Tabmmma 3 — Pa3nensl, TeMbl TUCIMUIUIMHBI, HX TPYTOEMKOCTh

Pa3pgensl, TeMBI JUCLUIIINHBI Jlexmun I13 (C3) JIP KII CPC
(qac) (qac) (qac) (qac) (qac)
Cemectp 1
Paznen 1. KommnekcHble yncna u 6 8 8
MaTPHIIBI
Pasnen 2. CucteMbl TMHEHHBIX 6 9 8
YpaBHEHUH
Pasnen 3. JIunelHbIE TPOCTPAHCTBA 5 0 8
Pasnen 4. Bekropsl 6 8 8
Pazpen 5. TlpsimMas Ha mI0CKOCTH 4 4 8
Pazpgen 6. IlpsimMas 1 MI0CKOCTD B 4 5 8
MPOCTPAHCTBE
Paznen 7. KpuBble BTOporo nopsijika 3 0 10
HUroro B cemectpe: 34 34 58
Hroro: 34 34 0 0 58
[IpakTueckass MOATOTOBKA 3aKJIIOYAeTCd B  HEMOCPEACTBEHHOM  BBINOJHEHUU
Oo0y4yaromKUMHUCS  OMNpPENEeNEeHHBIX  TPYIOBBIX  (YHKUMHA,  CBA3aHHBIX C  Oy;ymien

poeCCHOHATILHOMN IS TEITLHOCTBHIO.

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

Tabnuna 4 — ConeprkaHue pa3JeNioB U TEM JEKIIMOHHOTO ITUKIIA

Howmep pasznena

Ha3Banue u copepxanue pa3JenoB U TeM JEKIIMOHHBIX 3aHATUN

1.

[TonsiTne KOMIUIEKCHOTO yucha. JleicTBUsSI HaJl KOMIUIEKCHBIMU YHUCIIAMHU B
anrebpanveckoii Qopme. JleiicTBus HaI KOMIUIGKCHBIMH YHCIAMU B
TpuroHomerpudeckoit popme. @opmyna Myaspa. M3BneueHue KOpHS U3
KOMILICKCHOTO Yncia. (2 yaca)

[Tousitue matpunpl. JIuHelHble omnepanuu Haja matpuuamu. JInHelHas
3aBUCUMOCTh U HC3AaBUCHUMOCTH ManI/II_I. TpaHCHOHHpOBaHI/Ie ManI/II_[.
YMHOXEHUE MaTpHI]. MHOTOUYJIEHBI OT KBaIpaTHBIX MaTpHIl (4 yaca)

Onpenenurenu u ux cBorictBa. O6paTHas Marpuia. Permenue npocrenmmx
MATPUYHBIX YypaBHEHUWA. MaTpuUyHBII METOH pEIICHUS JIMHEHHBIX
ypaBHeHHi. (2 Jaca)

Meron Kpamepa. Metox I'aycca. (2 gaca)

CoOcTBeHHBIE YHCIa U COOCTBEHHBIE BEKTOPBI KBAJPATHBIX MAaTpUIL.
DYHKIIUU OT KBaJIpaTHBIX MaTpHI] (2 yaca)

Jluneitnsle nmpoctpaHcTBa. OmnpeneneHne u  npumepsl. basuc n




koopauHathl. JluHeWHbIe  TpeoOpa3oBaHus. Marpuia  JIMHEHWHOTO
npeoOpa3oBaHus. (5 4acoB)

['eomeTpuueckue BekTopsl. OCHOBHBIE onpeeneHus. JInHelHble onepanuu
HaJ BeKTopaMmu. JInHeitHas He3aBUCUMOCTh BeKTOpoB. basuc. KoopauHaTsl.
CucremMbl KOOPIMHAT HA TJIOCKOCTH M B IPOCTPAHCTRBE (4 Jaca)

CkansipHOE TIPOM3BEICHNE BEKTOPOB. BEKTOpHOE MPOU3BEACHNE BEKTOPOB.
CwMmenaHHOe TPOU3BEICHNE BEKTOPOB. (2 yaca)

VYpaBHeHHsI NpsIMON Ha IUIOCKOCTH. 3aJauyd Ha COCTaBJICHHE ypaBHEHUI
npsiMoit. (2 Jaca)

Yron mexay npsiMbIMU Ha IUIOCKOCTU. PaccTosiHue OT TOYKH 0 NpAMOM Ha
wiockocTu. PaccrosiHue Mexay napajuieIbHbIMU MPSIMBIMA. (2 yaca)

YpaBHEHMsI IITIOCKOCTHU. 3aaHKE IPSIMON B TPOCTPAHCTBE. (2 yaca)

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

Ommurc. ['unep6ona. [Tapabona. IlonspHoe ypaBHEHHE KPUBOW BTOPOTO

nopsiika. KaHoHW4Yeckne ypaBHEHUs KPUBOM BTOPOTo mopsiaka (3 gaca)

Tabmuna 5 — [IpakTudeckue 3aHATHS U UX TPYJTOEMKOCTb

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

N3 Hux Ne
DopMBITPAKTH N
Ne . Tpynoem- | mpakTU4eCKOH | pa3zaeina
i Tembl MpakTUYECKUX 3aHATUN 4ECKUX KocTh, (4ac)| moaroToskH, | mucim-
3aHATUN
(dac) JIUHBI
Cemectp 1
1. | JelicTBUS HaJ KOMILICKCHBIMHU Pemrenue
YHCIIaMU B aJIreOpandeckoi 3aga4 2 1
dbopme. Tpuronomerpuieckas
¢dbopMa KOMIUIEKCHOTO YHCIIa.
2. | Jle¥icTBHs HaJ KOMIUICKCHBIMH Pemrenue
4yicIaMU B 3aga4 2 1
TPUTOHOMETPUIECKOM hopme
3. JIuHeliHble onepanuy Hax Pemenne
MaTpPULIAMHU. 3a1a4y 4 1
TpaHciOHMpPOBaHKUE MATPULL.
YMHOKXEHUE MATPHI]
4. | BepluncieHue onpeneIuTenci. Pewmenne
O6parnas matpura. Pemenne 3a7a4 3 2
MaTpPUYHBIX YPABHCHUM.
5. MarpuuHblii METOI PELICHUS Pemenue
CUCTEM JIMHEHHBIX YPABHEHUM. 3a1a4 3 2
Meron Kpamepa
6. Merton I'aycca Pemenune 3 9
3azaqy
7. PaznoxxeHue BEKTOpPOB 10 Pemenue
0azucy. Beraucnenne 3amaq 2 4
KOOPJMHAT TOYEK B 00IIeH




JIEKapTOBOM CUCTEME
KOOpJIMHAT.
8. CxanspHoe Mpou3BeICHUE Pemenue 2 4
BEKTOPOB 3aaq
9. BektopHoe u cMmenranHoe Pemenue 4 4
MIPOU3BEICHUS BEKTOPOB 3aaq
10. VYpaBHeHUs IPSIMON Ha Pemenue 5 5
TJIOCKOCTH. 3aaq
11. 3ajaun Ha TIPSIMYIO Ha Pemenue 5 5
TIOCKOCTH 3aaq
12. [IpsiMast 1 MIIOCKOCTH B Pemenue 5 6
MIPOCTPAHCTBE 3aaq
Bcero: 34
4.4. JlabopaTopHBbIEC 3aHATHSI
Tembl 1a00paTOPHBIX 3aHATUI U UX TPYIOEMKOCTh PUBEIEHBI B TabnuIe 6.
Ta6mumia 6 — JlabopaTopHbIe 3aHIATHS U UX TPYTOEMKOCTh
N3 Hux Ne
Ne HaunmenoBanme nabopatopHbix paboT TpynoeMKOCTS, | MPaKTHUCCKOH | pasiena
/11 (gac) MMOJATOTOBKH, | HUCIIWI
(dac) JIUHBI

Y4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

Bcero

4.5. KypcoBoe mpoeKTHpOBaHKE/ BHITIOTHEHUE KyPCOBOU PabOTHI
Y4eOHBIM IJIAHOM HE TIPEAYCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJarommuxcs
Buapl camocTosiTenbHON paboOThI M €€ TPYIOEMKOCTh IMPUBEICHBI B Ta0HIIE 7.

Tabnuna 7 — Bunbl caMocToATeIbHOM paboThl U €€ TPYJO0EMKOCTh

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

W3ydeHue TeopeTHuecKoro MmaTepuania 18 18
nucturiuabl (TO)
Kypcooe npoektuposanue (KII, KP)
PacuerHo-Tpaduueckue 3ananus (PI'3)
Brimonaenue pedepara (P)
[TonroroBka K TeKymemMy KOHTPOJIIIO 10 10
ycneBaemoctu (TKY)
Jowmarraee 3aganue (/3) 10 10
KonTponbsabie paboTsl 3a0uHnKoB (KP3)
[ToaroroBka K MpOMEKYTOUHOM 20 20
arrectanuu (I1A)




Beero: | 58 | 58 |

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

Y4eOHO-MeTOINYEeCKHE MaTepuallbl ISl CAaMOCTOSTENIbHOW paboThl O0YyJaromuXcs yKa3zaHbl B
. 7-11.

6. IlepeueHb meyaTHBIX U AIEKTPOHHBIX YUEOHBIX U3TAHUIN
[lepeueHpb neUaTHBIX U SJIEKTPOHHBIX y4eOHBIX M3IaHUH MpHUBEICH B Tabmuie 8.
Tabmuia 8— IlepeueHb MeYaTHBIX W AIEKTPOHHBIX YUCOHBIX U3aHUN

KommyectBo
AK3EMILTSIPOB B
lngp/ bubnuorpadudaeckas ccpuika OuOIMOTEKE
URL agpec
(KpoMe 371EeKTPOHHBIX
IK3EMIUTSIPOB)
YJIK 514 BBK Bbexnemumena JI.A., ITerposuu A.FO., UyGapos 1. A. 200
22.151 b 42 COopHUK 3a/1a4 IO AaHATUTUYECKON TEOMETPUHU U

nuHeHo# anredpe: Yueb. mocodue / Ilox pexn. /1.B.
beknemurera. — 2-e u3., nepepad. — M.:
OU3BMATIINUT, 2006. — 496 c.

YK KazakoB A.fl, Makaposa M.B. Maremaruka. 50
517.521(075.8) Anamutrueckas reomerpusi: yue0. [locooue / CIIO.:
I'YAII, 2019. - 51 c.

http://e.lanbook.c | Beknemumies, /1.B. Kypc ananurudeckoii reometpun | ObC Jlanp
om/book/58162 | u nuHeitHON anreOpsl. [ DIEKTPOHHBIN pecypc] —
OnextpoH. naH. — CII6. : Jlanp, 2015. — 448 c.

http://e.lanbook.c | beknemuriesa, JI.A. COopHUK 3a7a4 11O 9BC Jlanp
om/book/72575 | aHanMTHYECKON reOMETPHHU M JIMHEHHOM anredpe.
[DnexTponnslit pecype] / JI.A. beknemumena, /1.B.
Bbexnemumes, A.1O. I[Terposuu, U.A. Uybapos. —
Onektpon. gad. — CII6. : Jlanp, 2016. — 496 c.

http://e.lanbook.c | HoBukos, A. Y. Hayana nuneitHO# anreOpsl 1 OBC Jlanb
om/book/71997 | aHanuTHYECKas FeOMETPHS : yueOHOE mocodue / A.
H. HoBukoB. — Mocksa : DUSMATIJIINUT, 2015. —
376 c.

https://e.lanbook. | MartemaTuka. 3aiauu OBBIIICHHON TPYTHOCTH IS 9BC Jlans
com/book/11548 | crymenToB By30B : yucoHoe mocodue / M. B. MBaHoB,
3 O. K. UBanoga, O. A. OkyHeBa, H. A. TomuenHukoBa
; mox penakuueit 1. B. UBanosa. — CaHkT-
IletepOypr : Jlanp, 2019. — 156 ¢

WBnea, A. M. Jluneiinas anrebpa. Ananutuueckas | ObC Jlanp
https://e.lanbook. | reomerpus : yuebnoe mocodue / A. M. Usnesa, I1. 1.
com/book/15226 | IMpunyukas, U. JI. YepHbix. — 5-e u3a-e, ucnp. u

5 nomn. — Hosocubupck : HI'TY, 2019. — 183 c..

https://e.lanbook. | Bexnemumes, /. B. Kypc ananmurugeckoii reometpun | ObC Jlanp
com/book/58162 | u nuHeliHoM anreOps! : yueonuk / /1. B.
bexnemumes. — 13-e u3n., ucnp. — CaHKT-
ITerepOypr : Jlanp, 2015. — 448 c.

https://e.lanbook. | I'eBopksin, I1. C. Beiciias maremaruka. Jluneitnas OBC Jlanb
com/book/48192 | anrebpa u aHAIUTHYECKAs TEOMETPHS : yueOHOE



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

nocobue / I1. C. I'eBopksiH. — Mockga :
OU3MATIIAT, 2011. — 208 c.

https://urait.ru/bc | Jluneiinas aareOpa v aHaATUTHYECKAs TCOMETPH:
0de/436467 y4eOHUK ¥ IPaKTHUKyM Juis By3oB / E. T
IInoTtaukosa, A. I1. UBanos, B. B. Jlorunosa, A. B.
Mopo3soBa; nox pepakuuei E. I'. ITnoTtHuKOBOM. —
Mocksa: U3narensctBo FOpaiit, 2019. — 340 ¢

https://urait.ru/bc | Cabutos, 1. X. JluneiiHas anreOpa u

00de/493221 aHAJTUTHYECKAst TCOMETPHS: ydeOHOe TTocoOue Ist
By30B / . X. Cabutos, A. A. Muxaues. - 2-¢ u3a.,
ucnp. u non. - Mocksa: U3gatensctBo FOpaiit, 2022.

— 258 c.
https://urait.ru/bc | [axomoBa, E. I'. Jlunelinas anredpa u
0de/434042 aHanuTHYeCcKas reomeTpusi. COOpHUK 3aTaHuUi:

yuebHoe rnocobue A1 6akagaBpuaTa U CrlieluaInTeTa
/ E.T. IlaxomoBa, C. B. PoskkoBa. - MockBa :
W3 narensctBo FOpaiit, 2019. - 110 c.

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

7. IlepeueHb 3IEKTPOHHBIX 00Pa30BaTENBHBIX PECYPCOB
MH()OPMAIIMOHHO-TEICKOMMYHHKAIMOHHOM ceTH «/HTepHET»
[Tepeuenn AIIEKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcoB UH(POPMAaIMOHHO-
TENICKOMMYHHUKAMOHHOW cetn «MHTepHeT», HEOOXOAWMBIX [UIi OCBOCHUS IUCIUIUINHBI
npuBezieH B Tabnuue 9.

Tabmuma 9 — IlepedyeHb »SIEKTPOHHBIX O0pa30BATENBHBIX PECypcoB HWH(OOPMAIMOHHO-
TEJICKOMMYHUKAIMOHHOU ceTH «HTepHET»
URL anpec HaumenoBanue
http://www.math-net.ru OO0mepoccuiickuii MaTeMaTHYeCKUii opTa
http://e.lanbook.com/view | OBC «Jlaub»

8. Ilepeuens nHPOPMAITMOHHBIX TEXHOJIOTHUIA
8.1. [lepeyeHp MTPOrpaMMHOTO O0OECHEUEHUS, HCHOJIB3YEeMOr0 IPH OCYIIECTBICHUU
00pa3oBaTeNLHOTO MpOoIiecca 10 AUCIUTUTHHE.
[lepeueHpb UCTIONB3yEeMOTr0 IPOTPAMMHOT0 obecrieueHus npeacrasieH B Tadmuure 10.

Ta6mmma 10— [Tepeyers mporpaMmMHOTO 0OeCIIeUeHUs
Ne i/t HaumenoBanue
MicrosoftWindows
MicrosoftOffice
MathType
Wolfram Mathematica

HlwNE

8.2. llepeuenp  MH(OPMAIIMOHHO-CIIPABOYHBIX  CHUCTEM,  HUCHOJB3YyEeMBIX  TpHU
OCYIIECTBIICHUH 00pa30BaTEILHOTO MpoIiecca Mo AUCIUIIIHHE

[lepeyeHb HCMONB3YeMBbIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM NPEACTaBICH B
Tabymue 11.



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

Tabmuua 11- Ilepedens HHPOPMALMOHHO-CITPABOYHBIX CHCTEM

Ne i/t Hanmenosanmue

9BbC Jlann

9. MarepuanbHO-TeXHUUYECKast O0a3za
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMON Ui  OCYILECTBIICHUS
00pa3oBaTeNLHOTO MpoIiecca M0 AUCIUILINHE, IPeCTaBIcH B Tabnumel?2.

Tabnuna 12 — CoctaB MaTepralibHO-TEXHIUYECKON 0a3bl

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

1 JlekunoHHas aynuTopus

AyauTopus ISl IPaKTUYECKUX 3aHITUI

10. OueHouHbIE CPEeACTBA ISl POBEICHUS TPOMEKYTOUHOM aTTecTaIluu
10.1. CocTaB OIICHOYHBIX CpPEICTB MJisi TPOBEACHUS TMPOMEKYTOYHOM AaTTECTAIH
o0yJaromuxcs Mo AUCUUILTNHE MPUBECH B Tabmuie 13.
Ta6mmma 13 — CocTaB OIEHOYHBIX CPEJICTB JIJIsl TPOBEICHUSI IIPOMEKYTOYHOM aTTeCTAIIKI
Bua npomexyTo4HoOM arrecTanuu IlepedyeHb OLICHOYHBIX CPEACTB
DK3aMeH Crmcok BOIpoCcoB / 3a/1a4 K 9K3aMEHY;
TecThl.

10.2. B xauecTtBe KpUTEpHUEB OIEHKH YPOBHS CGHOPMHPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIINH 00Yy4JalomMMHCA NPUMEHsAETCsl 5-0ajulbHas MIKajla OLEHKU C(HOPMUPOBAHHOCTH
KOMITETECHIINM, KOTOpas npuBeeHa B Tabnuie 14. B TedeHne ceMecTtpa MOYKET MCIOJIb30BATHCS
100-0annpHast ~ mKama ~ MOAYJIBHO-PEUTHMHTOBOW  CHCTEMBI ~ YHUBEpCUTETa,  IpaBHia
UCIIOJIb30BAaHUsI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Ta6mmma 14 —Kpurepun ornieHkn ypoBHs chOPMUPOBAHHOCTH KOMITETCHITUMA

OrleHKa KOMITETEHITUH

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITCTCHITUIA
5-0ayutpHas mKama PaKIep (bop

— oOyyaronuiicss TJIyOOKO M BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepuar;

— YBEpPEHHO, JIOTUYHO, TTOCIIEIOBATEILHO M TPAMOTHO €r0 HU3JIaracT;

— OnMpasch Ha 3HAHUS OCHOBHOW W JOIOJHUTEIBHOW IJHTEPaTYpHI,
TECHO TPUBS3BIBACT YCBOCHHBIC HAYYHBIC TIOJIOKEHHS C MPAKTUYCCKON
JIeATEIbHOCTHIO HAIPaBIICHHUS;

— yMeJI0 0OOCHOBBIBACT U APTyMEHTHPYET BBIABUTAaEMbIC UM HJICH;

— JIeJIaeT BBIBOJBI U 000O0IIECHMS;

— cBOOO/THO BJIA/ICET CHCTEMOH CIIENMANN3UPOBAHHBIX TOHATHH.

«OTIIMYHO»
(Ga4uTCHO»

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

— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEN;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHYECKOW JIESITEIBHOCTHIO
HaIpaBJICHUS,

— apryMEHTUPYET Hay4YHBIE MOJIOKEHHUS;

— JIeJIaeT BBIBOJBI U 0000IIECHMS;

— BJIAJICET CUCTEMOM CIEIUATU3UPOBAHHBIX MOHSITHH.

<«XOPOLLIOY
«BAYTEHO»




Or1eHKa KOMITETEHITUHN

5-0ayutpHad IKama

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITCTCHIIUIA

— 00y4Jarouuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIN MaTepuall,
II0 CYHIECTBY M3JIaracT €ro, OMMpasch HA 3HAHUSA TOJIBKO OCHOBHOMU
JUTEPATYPBI;

— JIOIyCKaeT HeCYIIECTBEHHBIE OMMOKN U HETOYHOCTH;

«YIIOBIIETBOPUTEIIHHO .
GATeHOY — HCIIBITBIBACT 3aTPyJHEHHUS B TNPAKTHUECKOM NPUMEHEHHUH 3HAHUH
HarpaBJICHUS;
— c11a00 apryMEHTHPYET Hay4HBIE TIOJIOKCHHUS;
— 3aTpyaHsieTcs B (OPMYIMPOBAHUN BBIBOJOB M 0000IICHMIA;
— YAaCTMYHO BJIJICeT CUCTEMON CIeNMATN3UPOBAHHBIX MOHSITHHA.
— o0ydJaromuiics He YCBOWJ 3HAYUTEIBHOM 4YacTH IPOrPaMMHOIO
Marepuana;
— JIONTyCKaeT  CYIIECTBEHHBIC  OMMOKM W  HETOYHOCTH  IIpH
«HEYJIOBIICTBOPUTEIIHLHO .
paccMOTpeHHH MPOOIEM B KOHKPETHOM HalpaBJICHUY;
«HE 3a4YTEHO»

— HE MOXKET apryMEHTHPOBATh HAyYHBIE ITOJIOKEHUS,
— He (OPMYIUPYET BEIBOJOB M 000OIIIECHHUH.

— UCIIBITBIBACT TPYAHOCTU B IPAKTUYECKOM IIPUMEHEHUH 3HAHUN;

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

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

Ne /it [Tepedenn BOmpoCcoB (3a1a4) JUTs IK3aMeHa Kon
WHIMKATOpa
YK-2.V.1
3ananue 1. OIIK-1.V.1
1) BbluUCIUTH NPOU3BEICHNE KOMIUICKCHBIX YUCET B OIIK-1.B.1
anreOpanveckoit hopme 3anucu
(5 + 2i) * (6 + 5i)
2) Bepno mu yrBepxkaenue: «JlelicTBUTEIbHAS YaCcTh
NPOM3BEACHUS KOMITJICKCHBIX YHCEIN B alireOpandeckoit popme
3alMCH paBHA MPOU3BEACHUIO JEHCTBUTEIBHBIX YaCTEH
COMHOXMUTENEN». OTBET apryMEHTUPYHTE.
L 3amanue 2.

1) BblHUCIUTD NPOU3BEICHNE KOMIUICKCHBIX YUCET B
anreOpanveckoit hopme 3anucu
(7 —4i) = (1 +30)

2) BepHo 1u yTBepkacHuUe: «/lelicTBUTENbHAS YacTh
MIPOM3BEICHUS KOMIUIEKCHBIX YHCEN B alireOpandeckoi popme
3alUCH BBIYHUCIIAETCS KaK Pa3HOCTh MTPOU3BEICHUS
JIEUCTBUTENIbHBIX YACTEU U MPOU3BEICHUS MHUMBIX YacTeil
COMHOXMUTENEN». OTBET apryMEeHTUPYHTE.

3ananue 3.
1) Bpr4HCINTD NPOU3BEICHUE KOMIUIEKCHBIX YHCEN B
anreOpanyeckoit popme 3anucu




(7 + 4i) = (4 — 30)

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

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

2) BepHo 1u yTBepkacHuUe: «/lelicTBUTENbHAS YacTh
MIPOU3BEICHUS KOMIUIEKCHBIX YHCEN B alireOpandeckoi popme
3alMCH BBIYUCIISAETCS KaK IPOU3BENECHUS MHUMBIX YacTei
COMHOXUTENEH». OTBET apryMeHTUPYUTE.

3ananue 5.
1) Bp4HCINTD NPOU3BEICHUE KOMIUIEKCHBIX YHCEN B
anreOpanyeckoit popme 3anucu
(9 +6i)*(2 —7i)

2) Bepno nu yrBepxaenue: «I[IpousBeeHne KOMIUICKCHBIX YHCEI
B ayireOpandeckoil (hopMe 3amucu MOXKET OBITh BBIYUCIICHO IO
NPaBUITY BBIYUCICHUS TPOHM3BEACHUS MHOTOWICHOB» OTBET

apryMEHTUPYUTE.

3amaunue. OIIK-1.B.1

1) BBIYHCITUTH MPOU3BEICHUE KOMILICKCHBIX YHCEI.

Zl=5[cos§+ising) Hu ZZ=?[cos§+iSi’n§)

2) BepHo nm yrtBepkacHHe: «Jlisi BBIYMCICHUS TPOM3BEICHUS
KOMIUIGKCHBIX ~ YHCENl ~ HeoOXOAMMO  3amucarb UX B
anreOpanveckom Bue». OTBET apryMeHTUPYHTE.

3ananue. OIIK-1.B.1

1) BbruuciuTh 4acTHOE KOMILIEKCHBIX qucen B

TPUTOHOMETPHUYECKOH (hopMe 3arucHu.
T . . T
Z, ]_C'(COSE +isin 5)

= T . . I

Zy 5(0052 + 1 zin E)

2) Bepuo aum yrBepkacHue: «I[Ipy BBIYHUCIEHHH YaCTHOTO
KOMILJIEKCHBIX YHCEN MOJYJb U ApTYMEHT Pe3yJIbTaTa SIBISIOTCS

pe3yapTaTaMu JeJIeHUs MOLYJIS JEIUMOr0o Ha MOIYJIb ACIIUTENS
U aprymMeHTa JAeJuMOro Ha apryMeHT jenurtens». OTBer




obocHyiiTe.

Kaxk HaspiBaercs popMa 3amucu KOMIJICKCHOTO 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 3allMCaH B BUJIC
|21] - [z2] (COS(@1tp2) + isin(eite2)) ?
Pe3ynbTaT Kakoi onepanuu HajJ KOMIUIEKCHBIMHA YHCIIAMH MOYKET VYK-2.3.1
OBITB 3amHcaH B BUE |Z1|:|Z2|- (COS(@1-¢2) + iSIN(@1-¢2)) ?
Samanue 1. VK-2.V.1
1) KommuekcHoe yncio Z 3amucaHo B areOpandeckon 1 B VK-2.B.2

TPUTOHOMETPUIECKOM (hopMax:
7 V3 .1 1 L

—?—H 7= [cosg—l—Lsmg)

Haiinnre 12-10 crenens yucia Z
2) Kakyio ¢popmy 3amucu grcia Bbl Hcmoib3oBanu? O0ocHyiTe

CBOI1 BBIOOD
3ananue 2.
1) KowmrmiekcHoe YncIio Z 3aucano B alreOpandecKoi u B

TPUTOHOMETPHUECKOHN opmax:

[ T , . I

Z=5+4+1i5/3= 10((:035 +1 smg)
Haiinute 3-10 cTeneHs uncia 7
2) Kakyro ¢popmy 3amucu drcia Bbl Hcmoib3oBanu? O0ocHyiTe

CBOI1 BBIOOD
3ananue 1. YK-2.3.1

1) Haiitu matpuny C = 44 + 3BY, rne VK-2.V.3

) ) OIIK-2.B.2
1 0 2
A= 1 3 3 B=|-1 3
3 -3

2) Bribepute u3 crucka nupoBbie CPEACTBa, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JJIS PEIICHUS TaHHO! 3a1a4H.

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

3amanue 2.
1. Haiitu matpuny C = 44 — 5B%, rie

2 -2
R CEEALE C iy

3 -3




2. Bribepute u3 cnucka nupoBbie CPeACTBa, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JUISl PEIICHNS JaHHOH 3a1a4H.

a) Microsoft Access
b) Wolfram Mathematica

c) Microsoft PowerPoint

3amanue 3.
1. Haiitu matpuny C = 24 + 3B%, rue

2 =2
1 4 2
A= B=|—
(2 3 2r-(2 1)

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

a) Microsoft Access

b) Wolfram Mathematica

C) Microsoft PowerPoint
3aganue 4.

1. Haiitu matpuny C = 34 — 5B%, rie

1 -2
1 0 2
A= B=|-—
(_2 3 _3) ( ;_ jg)

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

a) Microsoft Access

b) Wolfram Mathematica

C) Microsoft PowerPoint
3aganue 5.

1. Haittu matpuny C = 44 + 3B%, rue

1 -2
1 4 2
a=( )Bz(—l 4)
-2 3 —4 3 _3
2. BriGepure u3 crincka uQpoBbie CpeicTBa, KOTOPBIE MOTYT

OBITH MPUMEHEHBI JJIs PEIICHUS JaHHOW 3aa9H.
a) Microsoft Access

b) Wolfram Mathematica

C) Microsoft PowerPoint

1. 3anumwure pe3ynpTaT AeHCTBUN HaJ MaTpPULIAMH.

A+0=...
2. 3anummuTe pe3yibTaT ASHCTBUI HAJ MaTpULIAMH

A+ (-A) =
3. Tlponomxure popmyiy

7(A+B)=

VK-2.3.1
OIIK-1.3.1




4. Tlpomomxure hopmyny

10.

5A-5B=
5. Tlponomxure Gpopmyiry
2 X(4A)=
3amanue 1. OIIK-1.V.1
1) Haiitu npousBenenue Matpuil A = B, rae VK-2.V.3
OIIK-2.B.2

2 5
0 -2 —4
A= B={0 -2
SR ER )
2) Bribepure u3 crircka U pPOBBIE CPEICTBA, KOTOPHIE MOT'YT
OBITH MPUMEHEHBI JJIS pelleHus TaHHOH 3a1a4un. OOocHyiiTe
BBIOOP ITU(POBOTO CpeICTBA

a) Microsoft Access
b) Microsoft PowerPoint

¢) Wolfram Mathematica

3amanue 2.
1) Haiitu npousBenenue matpunl A * B, rae

_ _ 4 3
R

2) BribGepute u3 cnucka mudpoBbie CPEACTBA, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JJIS pEIICHUs TaHHOH! 3a1a4H.

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

3aganue 3.
1) Haiitu npousBenenue Matpuil A = B, tae

4 3
0 -2 =3y N
=G ()
2) Bribepure u3 crircka U pOBBIE CPEICTBA, KOTOPBIE MOT'YT

OBITH IPUMEHEHBI JJIS PEIICHUS TaHHOH! 3a1a4H.

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

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




4 5
0 -2 -3
A= B = —
G D)
2) BeiGepuTte u3 crincka mudpoBbIe CPEACTBA, KOTOPHIE MOTYT OBITh
MMPUMCHCHBI JIs1 pCIICHUA HaHHOﬁ 3aayu.
a) Microsoft Access
b) Microsoft PowerPoint

C) Wolfram Mathematica

3ananue 5.
Haiitu npoussenenue marpun A = B, rae
2 3
A:(‘; :1 _04) B=(1 —2)
2 0
2. BriGepute u3 criicka mudpoBbie CPEACTBA, KOTOPHIE MOTYT OBITh
MMPUMCHCHBI JIs1 pCIICHUA HaHHOﬁ 3aayu.
a) Microsoft Access

b) Microsoft PowerPoint
C) Wolfram Mathematica

11.

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

2) OOocHYHTE KaK BBIYHCIUTH OIPEICIUTENh BTOPOTO MOPSAKA.

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

¢ sl
4 -5

2) OO0oCHY#HTE KaK BBIYHUCIUTH OMPEICIUTEIh BTOPOTO MOPSIKA.

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

.

2) OO0OCHYHTE KaK BBIYHUCIUTH OMPEICIUTEIh BTOPOTO MOPSIKA.

3ananue 4.
1) Haiitu onpenenuTeb 2-T0 MOPSIKa MaTPHUIIBI

e
—-14 -8

2) OOocHYHTE KaK BBIYHCIUTH OIPEICIUTENh BTOPOTO MOPSAKA.

3amanue 5.

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




1) Haiitu onpenenuTenb 2-T0 MOPSIKa MaTPHUIIBI
5 2
|10 3‘

2) OO0oCHYHTE KaK BBIYHUCIUTH OMPEICIUTEIh BTOPOTO MOPSIKA.

12.

1 2 -1
3ananue: naHa Mmatpuna { 3 1 2

4 -2 5
Haiinure anrebpandeckue TOMOIHEHUS:
1 . A l 1

Alz

a > w D
=
s8]
Lad

VK-2.V.1

13.

UeMy paBeH ONpeaeauTenb TPEyroJbHOM MaTpULbI?

VK-2.3.1

14.

O6o3nauuM A, A4,, ..., Ay — CTPOKU MATPULIBL U @y; Ay; ..} Oy -
JCUCTBUTCIIBHBIC YHMCJIA.
Ecnu cymecTByeT Takoit HabOp 4ncen, Cpeid KOTOPBIX €CTh XOTS-
61:.1 OOHO YUCJIO OTJIMYHOC OT HYJIA, U IPU 3TOM JIMHEeNHAas
KOMOMHAIMSI CTPOK MAaTPHIIBI C 3TUMHU YHCIIaMHU paBHA HYJIEBOI
CTpOKE:
aA,+ ad; + -+ andn =0,

rae 0 = (0,0, ...,0).
Kak B 3TOM cityyae Ha3bIBalOTCSA CTPOKH MaTPHUIIbI?

OIIK-1.3.1

15.

Iycts Matpuisl A 1 Al ynoBneTBOpsIOT ycnoBuio
A‘AT=A1TA=E, rne E — equHN4HAsA MaTPHIIA N -TO TOPAIKA.
Kax Ha3piBaroTCsl TAKHE MAaTPULIBI?

VK-2.3.1

16.

3aganue 1. Haiitu maTpuny X u3 ypaBHenus 4 = X = B, r1e
4= (j_ é) B= (—_1?7 :g)

3aganue 2. Haiitn maTpuny X u3 ypaBHeHus 4 = X = B, r1e
=5 2) #=( o)

3aganue 3. Haiitn maTpuny X u3 ypaBHenus 4 = X = B, r1e
a=(G 2) =00 )

3aganue 4. Haiitn matpuny X u3 ypaBHenus 4 = X = B, r1ie

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




(1 -2 (9 6
4= (3 —7) 5= (29 19)
3ananue 5. Haiitu Mmatpuny X u3 ypaBHenus A * X = B, rae

A= (;_ :g) B= @i 152)

Kaxk Ha3pIiBaeTcs cucrema areOpandeckux ypaBHEHUN, KOKI0€ U3 YK-2.3.1
17. KOTOPBIX SIBISETCS JIMHEHHBIM?

Kakue MeTozp!l pereHus: CHCTEM JTMHEWHBIX alNre0pandeckux YK-2.3.1
18. ypaBHEHUI BaM U3BECTHBI? OIIK-1.3.1

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

JUHENHBIX ypaBHeHUH. Kakoll METO penieH sl CUCTEMBI TMHEHHBIX YK-2.V.3
19. anredpandyeckux ypaBHEHUN MPUMEHSIIOTCS B TOM cllydae, eclid

OIPEAEINTEND MaTPUILIBI CUCTEMBI PAaBEH HYJO?

CpaBHHUTE YCITOBUSI TPUMEHEHUS METOJIOB PEILICHHS] CUCTEM OIIK-1.V.1

JVHENHBIX ypaBHeHUH. Kakoll METO pelieHHs] CUCTEMBI TMHENHBIX VK-2.V.3
20. anredpanvyeckux ypaBHEHUN MPUMEHSIIOTCS B TOM cllydae, eciid

MaTpHUlla CUCTEMBI HE SIBIISIETCSA KBaJpaTHON?
5 IIpy kakOM yCITOBUM OJTHOPOAHASA CUCTEMA JTMHEUHBIX YPaBHEHUI OIIK-1.3.1

L. MMEET HEHYJIEBOE pelIeHHe?

Kak Ha3piBaeTcs qByMepHas CUCTEMA KOOPAUHAT, B KOTOPOI OIIK-1.3.1
22. KaXKIasi TOUKa Ha MJIOCKOCTH OIpeAeseTcs IByMs YHCIaMH -

HOJIIPHBIM YTJIOM U MOJISPHBIM paguycom?

Kak Ha3piBaeTcs cuctemMa KOOpAMHAT, B KOTOPOM KaXk/asi TOUKa B OIIK-1.3.1

IPOCTPAHCTBE OIpeaeseTcs TpeMs unciaamu - (I, 0, ¢), rae r—
23. pannyc-BeKTOp TOUKH, 6 U ¢ — 3eHUTHBIN U a3UMYTaJIbHBINA YTIIbI

COOTBETCTBEHHO?

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

5. KOHLIOM?
26 I[To kaxoit popmyre onpenensieTcs: CKaJIpHOE MPOU3BEICHHIE OIIK-1.3.1
' BEKTOPOB?
I[To xakoii popMyIie BBIYUCISAETCS CKATIIPHOE MPOU3BEACHUE OIIK-1.3.1
—

27. BEKTOPOB @ U b , €CllM M3BECTHBI KOOPAMHATEI BEKTOPOB B

nekaproBoi cucteme (B cucreme : 0, 0y, 0z)
28. [To kakoit popmyIe BEIYUCIIAETCS BEKTOPHOE MTPOU3BEICHNE OIIK-1.3.1

BCKTOPOB, €CJIN U3BECTHBI UX KOOPAWHATEI B HeKapTOBOﬁ CUCTEMCEC




koopauHart (X, Y, 2)?

ITo kakoit popmyIe onpenensercss MOAYJIb BEKTOPHOTO OIIK-1.3.1
29. MPOU3BEJCHUS BEKTOPOB?
30. UeMy paBHO pacCTOSIHUE OT TOYKH 0 MPSAMOA? OIIK-1.3.1
3aganue 1. CocraBuTh ypaBHeHHE mpsiMod mnpoxoxasmed uepe3 | OIIK-1.V.1
. L oxt2 y—9
Touky M (2,4) v neprneHANKYIIPHON TIPsSIMON — = Y
OtBer 3amucaTh B BHUAEC YpaBHEHHUS TPSAMOW C  YIJIOBBIM
ko3 urmeHTOM
3aganue 2. CocTaBUTh YpaBHEHUE NPSIMOM MPOXOASIIEH uepes
TOYKY M(1,—4) u MepIEeHIUKYISIPHON psIMOi
—4x —5y + 14 = 0.
OtBer 3amMcaTh B BUJE YypaBHEHUS TMPSMOMl C  YIJIOBBIM
K03 uUImeHTOM
3ananue 3. CocTaBUTh ypaBHEHUE NPSIMOH MPOXOIsALIEH uepe3
. L x+16 y—9
31. Touky M (—1, —3) 1 napauienbHOi nMpsiMoit : = =
OtBer 3amMcaTh B BUJE YypaBHEHUS TMPSMOMl C  YIJIOBBIM
K03 uUImeHTOM
3ananue 4. CocTaBUTh ypaBHEHUE NPSIMOH IpPOXOIsALIEH uepe3
Touky M (1, —1) u nepneHauKyIsIpHOM mpsiMoil v = —5x + 2.
OtBer 3amucaTh B BHUAEC YpaBHEHHUS TPSAMOW C  YIJIOBBIM
ko3 urmeHTOM
3aganue 5. CocTaBUTh YpaBHEHHE NPSIMOM MPOXOASIIEH uepes
. _x+1 y—6
Touky M (3,1) 1 nepneHAUKYISIPHON NpAMOit —5 = —4
OtBer 3ammcaTh B BHUAEC YpaBHEHHUS TPSAMOW C  YIJIOBBIM
ko3 purmeHTOM
Kakum ypaBHEHHEM OMUCHIBAETCS MIJIOCKOCTh B IEKAPTOBBIX YK-2.3.1
32. KoopauHaTtax (X, Y, z)? OIIK-1.3.1
Chopmymupyiite  HeoOxomumoe u  jgocratounoe  ycinosue | OIIK-1.3.1
33. napayIeIbHOCTH MPSMON U MIIOCKOCTH.
Kakum ypaBHeHueM omnuchiBaeTca mnpsmas, npoxonsamas uepe3 | OIIK-1.3.1
TOYKY (X0, Yo, Zo) M UMEIOMIAs HAMPAaBISIONINN BEKTOp C
34. xoopaunaramu (I, m, n)?
35 Kakum ypaBHEHHEM ONUCBIBAETCS MpsiMast, TPOXOIALIas UEPE3 JIBE OIIK-1.3.1

TOUKH (X1, Y1, Z1) ¥ (X2, Y2, Z2)?




36.

Kakum 00pa3oM MOXKHO 3a/1aTh MPSIMYIO C TTIOMOIIBIO ABYX
IUTOCKOCTEH?

OIIK-1.3.1

37.

C noMoI1bio Kakoi (popMyIIbl MOKHO HAHTH yroll MEXIY
NPSAMBIMH?

OIIK-1.3.1

38.

Hopwmais k mmockoctr umeet kKoopauuatsl (A, B, C); koopauHaTel
HarpasJsroIero Bekropa npsmoit (I,m,n)/

C moMoripIo Kakoi (GopMysIbl MOKHO HAUTH YTOJl MEXIY MIPSIMOUN 1
MJIOCKOCTBIO?

OIIK-1.3.1

39.

I[To kakoit popmyse MOKHO ONPENEIUTh PaCCTOSHUE OT TOYKHU 0
IUIOCKOCTH?

OIIK-1.3.1

40.

Hanumure kaHOHMYECKOE ypaBHEHUE IUIMIICA.

OIIK-1.3.1

41.

Hanumure kaHoHMYECKOe YpaBHEHUE TUIIEPOOPBI.

OIIK-1.3.1

42.

HanumuTe kaHOHMYECKOE YpaBHEHUE MapaloIIbl.

OIIK-1.3.1

43.

Wolfram Mathematica- mporpamMmmHoe obecrieueHre, BKIFOYAIOIICe
00Jb1101 HAOOp MaTeMaTUYECKUX QYHKIIMA B TOM YHCIIC CUCTEMY
KOMITBIOTEPHOH anreopHl,

UTto 03HauaeT 3amuch B 3TOU nporpamme?

m = {{1, 2},{3,43)

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

44,

Wolfram Mathematica- mporpamMmmHuoe obecrieueHre, BKIFOYAIOIIee
Oosb10l HA0Op MareMaTHYecKUX (YHKIHUN B TOM YHUCIIE CUCTEMY
KOMITHIOTEPHOU anreOphl,

Kak Oyner BbIrIsiieTh MaTpuia (; i) B nannoii nporpamme?

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

45.

Wolfram Mathematica- mporpamMmmHuoe obecrieueHre, BKIFOYAIOIIee
Oosb1ol HA0Op MareMaTHYecKUX (YHKIHUN B TOM YHUCIIE CUCTEMY
KOMITBIOTEPHOH anreopHl,

3anummTe pe3yinbTar BRIIONHEHUs KoManasl  Det[m], rae

m = {{2,2},{3,4}}

Uto BeIUMCIISIETCA B TaHHOM ciydae? Kakue orpaHuyeHust
HAJIOXKEHBI Ha 3Ty ONEPALNIO?

OIIK-2.B.1

46.

Wolfram Mathematica- nmporpamMmmHoe obecrieueHre, BKIFOYAIOIICe
00J1b11011 HAOOP MaTeMaTHYECKUX (QYHKIIMA B TOM YHCIIE CHCTEMY
KOMITBIOTEPHOH anreopHl,

3anuIimTe pe3yabTaT BhIMOTHEeHUs: koMauael  MatrixRank[m],

mem = {{2,2},{3,4}}

UTto BeIUMCIISIETCA B TaHHOM ciydae? Kakue orpaHuyeHust
HAJIOXKEHBI HAa 3Ty ONEPALNIO?

OIIK-2.B.1



https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B

47.

Wolfram Mathematica- mporpamMmmHoe obecrieueHre, BKIHOYAOIICe
00J1b1101 HAOOp MaTeMaTHYECKUX (QYHKIIMA B TOM YHCIIC CUCTEMY
KOMITBIOTEPHOH anreopHl,

3anuIimTe pe3yabTaT BhIMOTHEeHUs: koMauael  MatrixRank[m],

mem = {{2,1},{8,4}}

Uro Beluucisiercsa B JaHHOM citydae? Kakue orpannyeHus
HaJIOKEHBI Ha ATy OINEparuio?

OIIK-2.B.1

Tabnuna 16 — Bonpocs! (3agaun) nns 3adera / audd. 3auera

Bompocsr (3amaun) nist 3avera / audd. 3adera npeacrarieHs! B Tadnwuie 16.

Ne /i [Tepeuens BompocoB (3a1a4) amns 3a4dera / qudd. 3ayera

Kon
WHIAKATOpa

Y4eOHbIM MJIaHOM HE MPEAYCMOTPEHO

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

[lepeuenr TeM [ KypCOBOTO MPOEKTUPOBAHUS/BBIIIOIHEHUSI KYypCOBOM paboThI

No 1/ [IpumepHBIii TepedeHb TeM 7Sl KypCOBOTO MPOCSKTUPOBAHUS/BBHITIOTHEHHS
B KYpPCOBOM pabOTHI
Y4eOHBIM IIIaHOM HE TIPEyCMOTPEHO
Bompocer st mpoBeneHUsT TPOMEXKYTOYHOM aTTeCTallid B BHJE TECTUPOBAHUS
MpeICTaBICHBI B TabwuIe 18.
Ta6mmia 18 — [TpumepHsIii mepedeHb BOIPOCOB ISl TECTOB
Ko
Ne /it [Tepeuens BonmpocoB (3a1a4) 71st HK3aMeHa $
WHNKATOpa
YK-2.V.1
3ananue 1. OIIK-1.V¥.1
3) BbuucIUTh IPOM3BEAECHNE KOMIUIEKCHBIX YHCEIT B OIIK-1.B.1

anreOpanyeckoit popme 3anucu
(54 2i) = (6 +5i)

4) BepHo nu yTBepxkIeHHE: «JefcTBUTENbHAS YaCTh
MIPOM3BEICHUS KOMIUIEKCHBIX YHCEN B alireOpandeckoi popme
3aIlMCH PaBHA ITPOU3BEAEHUIO JEHCTBUTEINBHBIX YaCTEN
COMHOXUTENEH». OTBET apryMEeHTUPYUTE.

3ananue 2.
3) BbuucauTh MpoHU3BeACHHE KOMITICKCHBIX YHCEI B
anreOpanyeckoit popme 3anucu
(7 —4i) = (1 +3i0)

4) Bepno nu yrBepkacHHE: «JIeHCTBUTEIbHAS YaCTh
MIPOM3BEICHUS KOMIUIEKCHBIX YMCEN B auredpandeckoit popme
3aMMCH BBIUUCISAETCS KaK Pa3HOCTh IPOU3BEACHUS
JIEWCTBUTEIIHBIX YAaCTEW U MPOU3BEICHUS MHUMBIX YaCTEl
COMHOXUTENEH». OTBET apryMEeHTHUPYITE.



https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B

3ananue 3.
3) BbuuciauTh Mpou3BeieHHE KOMITICKCHBIX YHCEI B
anreOpanyeckoit popme 3anucu
(7 + 4i) = (4 — 3i0)

4) Bepno nu yrBepkacHHE: «JIeHCTBUTEIbHAS YaCTh
MPOM3BEICHUSI KOMIUIEKCHBIX YMCEN B aluredpandeckoit popme
3aMMCH BBIUMCISAETCSA KaK CyMMa MPOU3BEACHUS
JIEWCTBUTEIIbHBIX YACTEW U MPOU3BEICHUS MHUMBIX YaCTEl
COMHOXUTENEH». OTBET apryMEeHTUPYUTE.

3ananue 4.
3) BbuuciauTh MpoHU3BeICHHE KOMITICKCHBIX YHCEI B
anreOpanyeckoit opme 3anucu
(9 —4i) = (8 — 5i)

4) BepHo nu yTBepxkIeHHE: «JecTBUTENbHAS YaCTh
MIPOU3BEICHUS KOMIUIEKCHBIX YHCEN B alireOpandeckoi popme
3alMCH BBIYHUCIISAETCS KaK IPOU3BEIECHUS MHUMBIX YacTeil
COMHOXUTENEH». OTBET apryMEeHTUPYUTE.

3ananue 5.
3) BbuucauTh MpoHU3BeACHHE KOMITICKCHBIX YHCEI B
anreOpanyeckoit popme 3anucu
(9 +6i)*(2 —7i)

4) Bepno nu yrBepkaeHue: «[Ipon3BeieHre KOMIIEKCHBIX YHCET
B anreOpanueckoi (opme 3armmcu MOXKeT OBITh BBIYHCIEHO TIO0
IPaBWJIy BBIUMCIECHHUSI NPOU3BENEHUS MHOTrowieHoB» OTBeT

apryMEHTUPYUTE.

3amanue.
3) BbruucauTh IpOU3BEACHNE KOMIUIEKCHBIX YHCEIL.

Zy= EECOSE-l— i sing) U Z,= ?[cosg +i sing)
4) Bepuo nu yrBepkaeHue: «JIis BBIYMCIACHHS IPOM3BEICHUS

KOMITJICKCHBIX qucell HGOGXOI[I/IMO 3arucarb nux B
anreOpanveckom Buae». OTBET apryMeHTHPYHTE.

OIIK-1.B.1

3amanue.
3) Berunciuth YacTHOE KOMIUIEKCHBIX Yucel B
TPUTOHOMETPHYECKOH (hopMe 3aIucH.

OIIK-1.B.1




é B lﬂ(cosg +isin g)

Z 5((:05'% + 1 zin g)

4) Bepuo swm yrBepxkaenue: «lIpu  BBIYMCICHHHM YacCTHOI'O
KOMILJIEKCHBIX YHCEN MOJYJb U ApTYMEHT PE3yJIbTaTa SIBISIOTCS
pe3ylbTaTaMu JeJIeHUs MOIYJS JEIUMOT0 Ha MOAY/b AeTUTEINs
W aprymMeHTa JeluMOro Ha apryMeHT jgenurtens». OTBer
obocHyiiTe.

Kaxk Ha3pIBaercst hopma 3anmucy KOMIUIEKCHOTO YHCia, HMEIOIIas
BUA z=|z|-(cos@+ising), Kak Ha3bIBAIOTCS B 3TOU 3amuCH |z| u ¢?

VYK-2.3.1

Pe3yanaT KaKOﬁ OHGpaI_II/II/I Had KOMIIJICKCHBIMHU YU CJIaMH MOXKET
OBITH 3aIIMCaH B BHUE

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

VK-2.3.1

PesynpTaT Kakoii onepanuy HaJl KOMIUIEKCHBIMU YHCIIAMHA MOKET
OBITB 3amHcaH B BUE |Z1|:|Z2|- (COS(@1-¢2) + iSIN(@1-¢2)) ?

YK-2.3.1

3ananue 1.
3) KomrutekcHoe yrcio Z 3amucaHo B alreOpanveckoil u B
TPUTOHOMETPHUECKOHN opmax:
V3 1 T T
Z=?+I 3= 1[cosg+13mg)

Haiinnre 12-10 creneHs yucia Z

4) Kakyro hopMy 3arucH 4uciia Bel UHCTONb30Baan? OO0CHYIHTE
CBOI1 BBIOOD

3ananue 2.
3) KomrutekcHoe yrcio Z 3arnicaHo B aareOpanveckoil u B
TPUTOHOMETPHUECKOHN opmax:

[ T , . I
Z=5+4+1i5/3= 10((:035 +1 smg)
Haiinute 3-10 cTenens yucna Z

4) Kakyro hopMy 3arucH duciia Bel UCTIONb30Baan? O00CHYITE
CBOI1 BBIOOD

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

3amanue 1.
3) Haiitu matpuny C = 44 + 3B%, rue
2 =2
1 0 2
A= B=|_—
(—1 3 —3) 31 _33
4) BeiOepute u3 criucka IUQpoBbIe CPEICTBA, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JIUISl PEIICHUS TAHHOW 3aJIa4H.

d) Microsoft Access

e) Wolfram Mathematica

YK-2.3.1
VK-2.V.3
OIIK-2.B.2




f) Microsoft PowerPoint

3amanue 2.
3. Haiitu marpuny C = 44 — 5B, rae

2 -2
1 4 2N,
(3 2= 1)
4. Beibepute u3 circka 1U(poBbIe CpeacTBa, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JJIS PEIICHUS TaHHO! 3a1a4H.
d) Microsoft Access
e) Wolfram Mathematica

f) Microsoft PowerPoint

3aganue 3.
2. Haiitu matpuny C = 24 + 3BY, rne
2 -2
14 2N,
(s 3 2= 1)
2. BriGepure u3 crincka uQpoBble CpeicTBa, KOTOPIE MOTYT

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

3ananue 4.
2. Haiitn matpuny C = 34 — 5B%, rne
1 -2
/10 2y,
(s 3 2= 3)
2. BriGepure u3 crincka uQpoBbie cpeicTBa, KOTOPHIE MOTYT

OBITH MPUMEHEHBI JJIs1 pEIICHUS JaHHOW 3aa9H.
a) Microsoft Access
b) Wolfram Mathematica
C) Microsoft PowerPoint

3aganue 5.
2. Haiitu matpuny C = 44 + 3BY, rne

1 -2

a-(h 4 2e( )

3 -3

2. Bri6epuTte u3 cnimcka mudpoBbie CPeIcTBa, KOTOPHIE MOTYT
OBITH MPUMEHEHBI JJIS pEIICHUs TaHHO! 3a1a4H.

a) Microsoft Access

b) Wolfram Mathematica

C) Microsoft PowerPoint




6. 3anummmTe pe3yabTaTr ACHCTBUM HAJl MAaTPUIIAMHU.

A+0=...
7. 3anummTe pe3ysbTaT AEMCTBUM HaJ MaTpULaMHU

A+ (-A) =
8. Ilponmomxure popmyiry

7(A+B)=
9. Ilpomomxute Gpopmyny

5A-5B=
10. IIponomxkute Gopmyny

2 x(4A)=

VYK-2.3.1
OIIK-1.3.1

10.

3aganue 1.
3) Haiitu npousBeacHue mMatpuil A = B, rie

2 5
0 -2 —4
A= B=|0 -2
320 )
4) BeiGepuTte U3 crimcka HUPPOBBIE CPEICTBA, KOTOPIE MOTYT
OBITH MPUMEHEHBI JJIs peleHus JaHHOU 3aaaun. O00CHYHTe
BBIOOp M (pPOBOTO CpescTBa

d) Microsoft Access
e) Microsoft PowerPoint

f) Wolfram Mathematica

3amaunue 2.
1) Haiitu npousBenenune matpun A = B, rie

5 4 3
e LR ()

3 0

2) BeiGepure u3 criucka nudpoBbie CPeaCTBA, KOTOPHIE MOTYT
OBITh MPUMEHEHBI JIJISl PEIICHUS TaHHOW 3a/1a4H.

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

3amanue 3.
3) Haiitu npousBenenue matpuil A = B, rie

4 3
0 -2 -3
a=( )B=(0—%>
2 3 5 2 0
4) BeiGepuTte U3 crimcka HUPPOBBIE CPEACTBA, KOTOPHIE MOTYT

OBITH MPUMEHEHBI JJIs pEIICHUS JaHHOU 3aauH.

a) Microsoft Access

OIIK-1.V.1
VK-2.V.3
OIIK-2.B.2




b) Microsoft PowerPoint
C) Wolfram Mathematica

3amaunue 4.
2) Haiitu npoussenenue marpui A = B, T1ie
4 5
0 -2 -3
A= B={1 -3
R ER
2) BeiGepuTte u3 crincka mudpoBbIe CPEACTBA, KOTOPHIE MOTYT OBITh
MMPUMCHCHBI JIs1 pCIICHUA HaHHOﬁ 3aayu.
a) Microsoft Access

b) Microsoft PowerPoint
C) Wolfram Mathematica

3ananue 5.
Haittu npoussenenne matpuu A = B, T1e
2 3
A:(‘; :1 _04) B=(1 —2)
2 0
2. BriGepute u3 crivcka mudpoBbie CPEACTBA, KOTOPHIE MOTYT OBITh
MMPUMCHCHBI JIs1 pCIICHUA HaHHOﬁ 3aayu.
a) Microsoft Access

b) Microsoft PowerPoint
C) Wolfram Mathematica

11.

3ananue 1.
3) Haiit onpeenuTessb 2-ro MOPSaKa MATPUIIBI
2 5
-3 7

4) OO0ocHyi#iTe KaK BEIYUCIUTD OMPEACTUTENb BTOPOTO TOPSIKA.

3amanue 2.
3) Haiitu onpenenuTens 2-ro MOpsiaKa MaTPHIIBI

-
4 —5

4) OO0ocHyi#iTe KaK BEIYUCIUTD OMPEACTUTENb BTOPOTO OPSIKA.

3amanue 3.
3) Haiitu onpenenuTens 2-ro MOpsiaKa MaTPHIIBI

5 ol
5 8

4) OO0ocHYyiiTe KaK BEIYHCIUTh OMPEACTUTENh BTOPOTO MOPSIKA.

3ananue 4.
3) Haiiti onpeeauTesb 2-ro MOPsaKa MATPUIIBI

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




I
—-14 -8
4) OO0ocHy#iTe KaK BEIYUCIUTD OMPEACTUTENb BTOPOTO OPSIKA.
3amanue 5.
3) Haiitu onpenenuTens 2-ro MOpsiaKa MaTPHIIBI
5 2‘
|10 3

4) OO0ocHYyiiTe KaK BEIYHCIUTh OMPEACTUTENh BTOPOTO MOPSIKA.

12.

1 2 -1
3ananue: naHa matpuna { 3 1 2
4 -2 5
Haiinure anrebpandeckue TOMOIHEHUS:
6- A l 1
7 . A 12
8- ASZ
9- AZB

VK-2.V.1

13.

Uemy paBeH OnpeIenuTENb TPEYTroJIbHON MaTpUIlbl?

YVK-2.3.1

14.

O6o3nauuM Ay, A,, ..., A, — CTPOKU MATPULIBI T @q; A5} ... Ay -
JCUCTBUTCIIBHBIC YHCJIA.
Ecnu cymecTByeT Takoit HabOp dmcen, Cpeid KOTOPBIX €CTh XOTS-
61:.1 OOHO YUCJIO OTJIMYHOC OT HYJIA, U IPU 3TOM JIMHEeNHAas
KOMOHMHAIMSI CTPOK MAaTPHIIBI C 3TUMHU YHCIIaMHU paBHA HYJIEBOI
CTpOKE:
a;A; +a A + -+ and, =0,

rae 0 = (0,0, ...,0).
Kak B 3TOM cityyae Ha3bIBalOTCSA CTPOKH MaTPHUIIbI?

OIIK-1.3.1

15.

Iycts Matpuisl A 1 Al ynoBneTBOpsIOT ycnoBuio
A‘AT=A1TA=E, rne E — equHN4YHAsA MaTPHIIA N -TO TOPAIKA.
Kak Ha3piBaroTCsl TAKHME MAaTPUILIBI?

VK-2.3.1

16.

3ananue 1. Haiitu Mmatpuny X u3 ypaBHenus A * X = B, rae
(-1 2 _ (-7 —4
A= (—2 5) b= (—17 —9)

3ananue 2. Haiitu Mmatpuny X u3 ypaBHenus A * X = B, rae

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




a=(5 ) e=(s 1)

3ananue 3. Haiitu Mmatpuny X u3 ypaBHenus A * X = B, rae
a=(5 2 e=(0 )

3aganue 4. Haiitn maTpuny X u3 ypaBHeHus 4 * X = B, r1e
4= @ :g) B= (299 169)

3aganue 5. Haiitn maTpuny X u3 ypaBHeHus 4 * X = B, r1e

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

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

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

CpaBHUTE yCIOBHS IPUMEHEHHS] METOI0B PELLIEHUS CUCTEM OIIK-1.V.1

JMHENHBIX ypaBHeHUN. Kakoi MeTo 1 penieHusi CUCTEMbI JTMHEUHBIX YK-2.V.3
19. anreOpanyecKrx ypaBHEHUH MPUMEHSIOTCS B TOM Clydae, eciii

OIPEAEINTEND MaTPULIBI CUCTEMBI PABEH HYJIO?

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

JMHENHBIX ypaBHeHUH. Kakoi MeTo1 pelieHusi CUCTEMbI JTUHEUHBIX YK-2.V.3
20. anreOpanyecKnX ypaBHEHUH PUMEHSIOTCS B TOM clydae, eciiu

MaTpuIila CUCTEMbI HE ABJISIETCS KBaAPATHOM?

IIpu kakoM ycI0BUM OJHOPOJHAS CUCTEMA JIMHEWHBIX YPaBHEHUN OIIK-1.3.1
21 MMEET HEHYJIEBOE pelieHue?

Kak Ha3piBaeTCsi JByMepHas cucTeMa KOOpAHHAT, B KOTOPOH OIIK-1.3.1
22. KaXKaasi TOUKa Ha MJIOCKOCTH OINPEAEIAETCS IBYMS YHCIaMHU -

MOJIIPHBIM YTJIOM U MOJISIPHBIM pagnycom?

Kak Ha3piBaeTcs cucremMa KOOpAUHAT, B KOTOPOM KaXK/1asi TOUKa B OIIK-1.3.1
23 IPOCTPaHCTBE onpeaenseTcs Tpems yuciamu - (I, 6, ¢), rue r—

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

COOTBETCTBEHHO?

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

S, KOHI[OM?

26. I[To kaxoit popmyIe onpenensiercs: CKaJipHOE MPOU3BEICHHIE OIIK-1.3.1

BEKTOPOB?




[To xakoit popMymne BRIYUCISIETCS CKATSIPHOE TIPOU3BEICHUE OIIK-1.3.1
27. BEKTOPOB @ U b , €ClIM M3BECTHBI KOOPAMHATHI BEKTOPOB B

nekaptoBoi cucteme (B cucreme : 0X, Oy, 0z)

ITo xakoii popMysie BEIYUCISIETCS BEKTOPHOE MMPOU3BEACHUE OIIK-1.3.1

BEKTOPOB, €CIIM U3BECTHBI UX KOOPJUHATHI B CKApTOBOI cucTeMe
28. koopauHart (X, Y, 2)?

ITo kakoit popmyre onpenensercss MOAYJIb BEKTOPHOTO OIIK-1.3.1
29. MIPOU3BEJCHUS] BEKTOPOB?
30. UeMy paBHO pacCTOSIHHE OT TOYKH 0 MPSAMOA? OIIK-1.3.1

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

. L ox+2 y—9

Touky M (2,4) u neprneHAuKyIApHON MpsMon — = -

OtBer 3amMcaTh B BUJE YypaBHEHUS TMPSMOMl C  YIJIOBBIM

K03 uUImeHTOM

3ananue 2. CocTaBUTh ypaBHEHUE NPSIMOH IPOXOIsALIEH uepe3

TOUYKY M(1,-4) U MEPIEHIUKYIIPHOU psIMON

—4x — 5y +14=0.

OtBer 3ammcaTh B BUJE YypPaBHEHUS TMPSMOH C  YIJIOBBIM

ko3 urmeHTOM

3aganue 3. CocTaBUTh YpaBHEHHE MNPSIMOM MPOXOASIIEH uepes

. L x+16 y—9

31. touky M (—1,—3) u mapajuienpHOI MpsIMOi 2 = 5

OtBer 3ammcath B BUJE YypPaBHEHUS TMPSMOH C  YIJIOBBIM

ko3 urmeHTOM

3aganue 4. CocTaBUTh YpaBHEHHE NPSIMOM MPOXOASIIEH uepes

Touky M (1, —1) u nepneHIuKyIapHOM npsimoit y = —5x + 2.

OtBer 3ammcaTh B BUJE YypPaBHEHUS TMPSMOH C  YIJIOBBIM

ko3 urmeHTOM

3aganue 5. CocTaBUTh YpaBHEHHE NPSIMOM MPOXOASIIEH uepes

. _x+1 y—6

Touky M (3,1) 1 nepneHAUKYISIPHON NpAMOit — = -

OtBer 3amMcaTh B BUJE YypaBHEHUS TMPSMOMl C  YIJIOBBIM

K03 uUImeHTOM

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

NapauIeTbHOCTU MPSIMOU U TUIOCKOCTH.




KakuMm ypaBHEHHMEM ONUCHIBAETCA IpsAMas, MPOXOAsAUias depes
TOYKY (Xo, Yo, Zo) M HWMEKOINAs HAMPABISIOMUANA BEKTOpP C

OIIK-1.3.1

34. xoopaunaramu (I, m, n)?

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

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

C moMortipio Kakoi (opMysIbl MOXKXHO HAUTH YTOJl MEXIY OIIK-1.3.1
3r7. npsIMbIMU?

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

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

MJIOCKOCTBIO?

ITo kakoit popmyse MOKHO ONPENETUTh PaCCTOSHUE OT TOYKHU 0 OIIK-1.3.1
39. IJIOCKOCTH?
40. Hanummure kaHOHUYECKOE YpaBHEHUE AJUTUIICA. OIIK-1.3.1
41. Hanummre kaHOHWYECKOe ypaBHEHHUE TUIIEPOOPHI. OIIK-1.3.1
42. Hamnummre kaHOHWYECKOe ypaBHEHHUE TTapaOoITbl. OIIK-1.3.1

Wolfram Mathematica- mporpamMmmHuoe obecrieueHre, BKIFOYAIOIIee

Oosb1ol HAO0Op MareMaTHYeCKUX (PYHKIHUN B TOM YHUCIIE CUCTEMY

KOMITHIOTEPHOU anreOphl,
43.

UTo 03HayaeT 3anuch B 3TOM nmporpamme?

m = {{1,2},{3,4}}

Wolfram Mathematica- nmporpamMmmHoe obecrieueHre, BKIFOYAIOIICe

00J1b1101 HAOOp MaTeMaTUYECKUX (QYHKIIMA B TOM YHCIIC CUCTEMY
44 KOMITBIOTEPHOH anreopHl,

1 .

Kaxk Oyner BeITIIsI €T, MaTpHUIla 3 4 B nannoit nporpamme?

Wolfram Mathematica- mporpamMmmHoe obecrieueHre, BKIHOYAOIICe OIIK-2.B.1

00J1b1101 HAOOp MaTeMaTHYECKUX (QYHKIIMA B TOM YHCIIC CUCTEMY

KOMITBIOTEPHOH anreopHl,
45 3anuimnTe pe3yabTaT BhIMONHeHNs: KoMaHael Det[m], rae

m = {{2,2},{3,4}}

Uro BeIuncisiercsa B JaHHOM citydae? Kakue orpannyeHus
HaJIOKEHBI Ha ATy ONEpaInio?



https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B

Wolfram Mathematica- mporpamMmmHuoe obecrieueHre, BKIFOYAIOIIee OIIK-2.B.1
Oosb1ol HA0Op MareMaTHYecKUX (YHKIHUN B TOM YHUCIIE CUCTEMY
KOMITHIOTEPHOU anreOphl,

3anuimre pe3yabTaT BhIMOIHEeHUs koMauapl  MatrixRank[m],

46.
e m = {{2, 2},{3,4}}.
UTto BeIUMCIISIETCA B TaHHOM ciydae? Kakue orpaHuyeHus
HAJIOXKEHBI Ha 3Ty ONEPALNIO?
Wolfram Mathematica- mporpamMmmHoe obecrieueHre, BKIHOYAIOIICe OIIK-2.B.1
00J1b1101 HAOOp MaTeMaTHYECKUX (QYHKIIMA B TOM YHCIIC CUCTEMY
KOMITBIOTEPHOH anreopHl,
47 3anuimTe pe3yabTaT BhIMOTHEeHUs: koMauael  MatrixRank[m],

mem = {{2,1},{8,4}}

UTto BeIUMCIISIETCA B TaHHOM ciydae? Kakue orpaHuyeHust
HAJIOXKEHBI Ha 3Ty ONEPALNIO?

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCLUUIUIMHE OOYYAIOMIMXCS 3a04HOM (HOpMBI
o0yd4eHwus1, mpeacTaBiieHbl B Tadmie 19.

Tabmuua 19 — I[lepeueHb KOHTPOJIBHBIX paboOT

No /it ITepeyeHb KOHTPOJIBHBIX PadbOT

He npenycmorpeno

10.4. Meroauueckue MaTepHuabl, OTIPEIEISIONINE MIPOIIETYPhI OLICHUBAHUA
UH/IMKATOPOB, XapaKTEpU3YIOIIUX dSTanmbl (HOPMUPOBAHHUS KOMIIETCHLMH, COIEpKarcs B
JOKAJIbHBIX HOpMaTuBHBIX akTax [YAIIL, pernaMeHTUpyIOIMX MOPANOK U TPOUEAYPY
IPOBEICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHON aTTeCTallMi 00yJaroIuXcs
'VAIL

11. Meroauueckue yKazaHus sl 00ydaroMXcsl 10 OCBOCHUIO UCHUIUINHBI

[lenpl0 TUCHMIIMHBL SBISETCS — IOJYYEHUE CTYAEHTaMH HEOOXOJUMBIX 3HAHMUH,
YMEHUH U HaBBIKOB B 00JIaCTH aHAIMTHUYECKON reOMEeTpUU M JIMHEHHOW anreOpbl, pa3BUTHE
IIPOCTPAHCTBEHHOI'O MPEJCTABICHUS CTYIEHTAa; BOOOpaKE€HMS; JIOTMYECKMX M  CUETHBIX
CIOCOOHOCTEH; OpPraHW30BAaHHOCTH IPH MPOBEACHUU OOJNbIIero 00beMa BBIYMCICHHIA;
UCIOJIb30BAHUS MAaTEMaTUKU I PELICHHUsS KOHKPETHBIX 3aJad, 00ecleyeHHe OCHOBBI IS
IIPUMEHEHHSI MaTEMaTUYECKMX METOJIOB MCCIIEOBAHUS, MOJAEIUPOBAHUS, IIPOECKTUPOBAHNUS,
ONHUPAIOLIYIOCS Ha JaHHYK JUCLHUIUIMHY, KOTOpBbIE HIPAlOT BCe OONBLIYI0 poOJb B
COBPEMEHHOM HayKe U TEXHHUKE.

11.1. Meroauyeckue yka3zaHds I OOYYAIOIIMXCS IO OCBOCHHIO JIEKIIMOHHOTO
MaTtepuaia

OCHOBHOE Ha3HA4YEHHUE JICKIIMOHHOTO MATe€pHalla — JIOTMYECKH CTPOMHOE, CUCTEMHOE,
riy0oKoe M ICHOE M3J0XKEeHHe yueOHoro marepuana. HazHaueHue COBpEMEHHOH JIEKIUHU B
paMKax JUCLUIUIMHBI HE B TOM, YTOOBI MOJIYYHUTh BCIO MH(POPMALMIO IO TEME, & B OCBOCHUU
¢GbyHIaMEHTAIBHBIX TPOOJIEeM JUCHUUIUIMHBL, METOJOB HAYYHOTO IIO3HAHUS, HOBEHIINX
JOCTHKEHUH HayuyHO! MbICIH. B yueOHOM Iporecce JIeKIHs BBINOIHAET METO10JIOTHYECKYIO,
OpPraHU3alMOHHYI0 M WHGOpMANMOHHYIO (yHKIUH. JIeKuus pacKpblBaeT TNOHATHUHHBINA
anmapar KOHKPETHOW oOyacTH 3HaHus, €€ NpoOJeMbl, JaeT IEeJbHOE HPEJCTaBICHHUE O
JUCLUIUIMHE, TOKA3bIBAET B3aUMOCBS3b C JPYTUMH JUCLUILIMHAMMU.

IInanupyemble pe3yabTaThl P OCBOEHUH 00y4YalOUIMMUCS JIEKIIMOHHOTO MaTepuaa;



https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B
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— IIOJIy4YE€HUE COBPEMEHHBIX, LEJOCTHBIX, B3aMMOCBA3AaHHBIX 3HAaHUW, YPOBECHBb
KOTOPBIX ONPEENAETCS 1EIEBOM YCTAHOBKOM K Ka)K/I0M KOHKPETHOW TEME;

— TOJY4YEHHUE ONbITAa TBOPUYECKON PabOTHI COBMECTHO C IPETOIaBaTENIEM;

— pasBUTHE MPO(ECCHOHATBHO-AETIOBbIX KAauecTB, JIIOOBM K TpPEIAMETYy H
CaMOCTOATEIIBHOI'O TBOPYECKOI0 MBILIJICHUS.

— NOSABJICHME HEOOXOIMMOIro HHTEepeca, HEOOXOOUMOIo HJsl CaMOCTOSITEIbHOMN
paboTHI;

— IIOJIyYEHUE 3HAHUN O COBPEMEHHOM YPOBHE Da3BUTUS HAyKM U TEXHUKH U O
MIPOTHO3€ UX Pa3BUTHS Ha OIIKANIINE TO/IBI;

— HAY4HUTBhCS METOAMYECKH 00padaThiBaTh MaTepual (BBLACHATH IJIABHBIE MBICIU U
MIOJIOKCHHSA, TPUXOOUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPATh HMX B  Pa3IM4YHBIX
(bopmMyIHpOBKax);

— TOJY4YE€HUE TOYHOIO TOHUMAaHUS BCEX HEOOXOAUMBIX TEPMUHOB U NMOHITHH.

JlekuMOHHBI MaTepuax MOXKET CONPOBOXKAATHCS JEMOHCTPALIMEW CIIAWI0B W
UCIOJIb30BAHUEM PAa3/aTOYHOIO MaTepuana IpU TNPOBEIECHUM KOPOTKHX JUCKycCUH 00
0COOEHHOCTSIX IPUMEHEHHUS OTJCIBHBIX TEMATHK M0 JUCIUTUIMHE.

CrpyKTypa npefocTaBicHus JEKIHOHHOTO MaTepuaa:
— Omnpenenenns MaTeEMaTHUECKUX TEPMUHOB.
—  @DOopMyIMpPOBKA TEOPEMBI.
— J10Ka3arenbCTBO TEOPEMBI.
— Hmoctpupyroiue npuMepsl.

11.2. Meroauyeckue  yKazaHus JUIsI  OOYYAlOMUXCA 1O  MPOXOXKIACHHUIO
[IPAKTUYECKUX 3aHATUN

[IpakTuueckoe 3aHATHE SBISETCS OJHOW M3 OCHOBHBIX (DOPM OpraHu3aluu y4eOHOro
mporecca, 3aKJIIOYaloMIelCss B BBINOJIHEHWH OOYYalOUIMMHCA TIOJ  PYKOBOJICTBOM
npernojaBaTeyiss KOMIUIEKCa y4eOHBIX 3alaHuil C IeNIbI0 YCBOCHUS HAyYHO-TEOPETHYECKHX
OCHOB y4YeOHOW JWCIMIUIMHBI, NPUOOpPETEHHs] YMEHUH M HaBBIKOB, OIBITa TBOPYECKON
NEeSATEIbHOCTH.

[lenpto MPaKTUYECKOTO 3aHATHS IS OOYYaroIIerocs SBJSIETCS  IPUBHUTHE
oOyuarolemMcsi yMEHUH U HaBBIKOB MTPAKTUYECKON AESITENbHOCTH 10 U3y4aeMOW JUCIUILINHE.

[Tnaaupyemblie pe3yabTaThl MPU OCBOCHUU O0YUYAIOMIEMCS MPAKTUYECKUX 3aHATHIA:

— 3aKperieHue, yriyOJeHue, pacluIMpeHue W JeTalu3alus 3HaHUW MpU PEelIeHUH
KOHKPETHBIX 33]1a4;

— pa3BUTHE T[I03HABATEJBbHBIX CIIOCOOHOCTEW, CAMOCTOSATEIBHOCTH MBIIUICHUS,
TBOPUYECKON aKTUBHOCTH;

— OBJIAJICHUE HOBBIMH METOJaMHU W METOJAMKAMH HM3yYeHHUs KOHKPETHOM yueOHOil
JTUCHUTLITUHBI;

— BbIpa0OTKa CHOCOOHOCTH JIOTMYECKOIO OCMBICICHHS MOJYYEHHBIX 3HAHMM IS
BBITTIOTHEHUS 3aIaHNM;

— obecrieyeHrne palMoOHAIBHOTO COYETAHUS KOJUIEKTUBHOW M MHIAWUBUAYATBHOU (opM
o0OydeHusl.
OYHKIUY MPAKTUYECKUX 3aHITUI:

— IO3HaBaTeNbHAas;

— pa3BUBaloOIIas;

— BOCIHUTATEJIbHAS.

[To xapakTepy BBINONHIEMBIX OOYYArOMIMMCS 3aJaHHUNA MO0 MPAKTUYECKUM 3aHATHUSIM
MOAPA3AEIIAOTCS Ha!

— O3HAKOMUTEJIbHBIC, NPOBOAUMBIE C LEIbI0 3aKPEIUIEHUS M KOHKPETH3aluu
M3yYEHHOTO TEOPETUYECKOr0 MaTepuaia;



— QHAJUTHYECKHE, CTaBAIIME CBOEH LENbI0 TOJy4YeHHE HOBOW HH(OpMaruu Ha
OCHOBE (hOpMaAJIN30BaHHBIX METOJIOB;

— TBOpPUYECKHE, CBS3aHHBIE C  TOJYYCHHEM HOBOH HMHpOpPMAaLUMU  IyTEM
CaMOCTOSITENIbHO BEIOPAHHBIX MOAXO0/I0B K PEIICHHIO 3a/1a4.

@opMbl OpPraHU3alMU MPAKTUYECKUX 3aHIATHH ONpenensoTcs B cCOOTBETCTBUHM CO
crneuu(PUIecKUMA OCOOCHHOCTSAMHU y4eOHOW NUCIUIUIUHBI U 1eisiMu o0ydeHus. OHU MOTYT
IIPOBOAMTHCH:

— B UHTEpakTUBHOW (opme (pemieHne CUTYAIMOHHBIX 3a7ay, 3aHATHA 110
MOJIETMPOBAHUIO  PEaJbHBIX YCIOBUHM, [€IOBBIE UIPbl, HUIPOBOE IPOEKTUPOBAHHUE,
UMHUTALMOHHBIE 3aHATHUS, BBIE3/IHbIE 3aHATUS B OpraHu3alMy (MPEeANnpUsTUs), JeloBas
yueOHass wurpa, pojieBasi Wrpa, ICHXOJOTHYECKUH TPEHHMHI, Keic, MO3roBOM IITYypM,
TPYIIIOBBIE TUCKYCCHH);

— B HE UHTEPAaKTUBHOU (popMe (BBIMOTHEHHUE YIPAKHEHUH, PEIIeHnEe THUIOBBIX 33/ad,
pellIeHne CUTYallMOHHBIX 3a/1a4 U JPYroe).

Metoauka npoBeeHHs] MPAKTUYECKOTO 3aHATHS MOXET ObITh pa3jIM4YHON, MIPU 3TOM
Ba)XHO JIOCTHIKEHHE OOIIEH 1eIH TUCIUIIIUHBI.

TpeboBanust K MPOBEACHUIO MPAKTUYCCKUX 3aHITHIA

[IpakTuueckre 3aHATHS HAYMHAIOTCS C 3allUCH B OKypHAJN IMpernojaBaTens
MPHUCYTCTBYIOIINX CTYACHTOB. 3aTeM OOBSIBISCTCS TeMa MPAKTHUECKHUX 3aHSATHH.

[IpenogaBaTens 4uTaeT ycloBUE 3a7aud W IpeljaraeT CTYIAEHTaM CaMOCTOSATEIbHO
PEUINUTh 3a7a49y, UCTIONB3Ys 3HAHUS, MOJTYYCHHBIE CTYyIEHTOM Ha JieKiuu. CTyJIeHT, KOTOPBIA
MEPBBIM PELIWIT 3a/1auy, BBI3bIBACTCS K JOCKE. B cilydyae eciau CTyleHT MpPaBHJIbHO PELIHI
3a/aqy, OH Mmoyydaer 5 6amioB. Eciu CTyneHT peliaer 3a/ady ¢ MOMOIIBIO0 MPENOIaBaTeNs,
TO moiy4aer 4 Oamna. 3aTeM, B KOHIIE CEMECTpa, OLIEHKH CTYACHTOB (BKJOYas OLIEHKY
MOCEIAEMOCTH) TepeBoasATCs B OoHycHl (kadectBo) or O mo 5 OamioB. DTu OGOHYCHI
00AaBIISFOTCS K 00IIe cymMMe 0aioB B paMKaxX MOYJbHO-PEUTHHTOBON CUCTEMBI.

CryneHTaM BBIIAeTCsS JOMAIlIHEE 3a/laHWe B BUIE 3a]a4, KOTOPHIE OHH CHAOT B
YCTaHOBJICHHBIE CPOKHU.

11.3.  Meroauyeckue  yKazaHus JUIsI  OOYYAlOMUXCA 1O  MPOXOXKIACHHUIO
CaMOCTOSITENIbHON PabOTHI

B xoz€e BBIMOTHEHUST CaMOCTOSTENHHOM pabOThI, O0YJAFOIITHIICS BBITIOJIHSIET padoTy 1O
3aJJaHUIO U TIPU METOAMYECKOM PYKOBOJICTBE MPEIoiaBaTelis, HO 6€3 ero HemoCpeaCTBEHHOTO
YUYaCTHSL.

Jlnst oOydaronuxcsi Mo 3a04HOd (opMme OO0y4eHHUs, CaMOCTOATENbHAs paboTa MOXKET
BKJIFOYATh B C€0s1 KOHTPOJILHYIO PaboTYy.

B mporiecce BBITIOTHEHUSI CAaMOCTOSATEIBHOU paboThI, y 00ydaromerocs GopMupyercs
1esiecooOpa3Hoe TUTAaHUpOBaHKWE pabodero BPEeMEHH, KOTOpOE TO3BOJISIET UM pPa3BHBATh
YMEHHS U HaBBIKM B YCBOCHHUU M CHUCTEMATH3AIlMHM MPHOOpETaeMbIX 3HAHUWI, oOecrevynBaeT
BBICOKMH YpOBEHb YCIEBACMOCTH B IEPHOA OOYYCHHS, IOMOTAeT IIOJyYUTh HABBIKH
MOBBIIIECHUS TPOGECCHOHATHHOTO YPOBHSI.

MeroauyeckiMH ~ MaTepHallaMH, HAMpaBISIONUMH  CaMOCTOSATENBHYIO  paboTy
00y4aromUXCsl SIBJISTFOTCSI:

— y4eOHO-METOAMYECKUI MaTeprall 0 AUCIUTUINHE.

11.4. Meroanyeckue yKa3aHus JUIsI OOYYarOIIMXCS MO MPOXOXKAECHUIO TEKYIIETO
KOHTPOJIS YCIIEBAEMOCTH.

Texkymuil KOHTpPOJIb YCIIEBAEMOCTH IPEAyCMATPUBACT KOHTPOJIb KAueCTBA 3HAHUU
00y4JaroImuxcs, OCYIIECTBISIEMOr0 B TEUEHHE CEMECTPA C LEJIbI0 OLICHUBAHUSA X0J]a OCBOCHHUS
JUCLUIUINHEI.



B Teuenmne cemectpa B cucreme nuctanumonHoro oOyuenus ['YAIT B ¢dopme
TECTUPOBAHUS MPOBOSTCS JIBE IMPOBEPOUHbIE pabOThl IO PEUICHUIO 3aJady U OAMH
TEOPETUYECKH Onpoc (MepeyeHb BOMPOCOB JUIs TECTOB pa3MelleH B «baHke BOIPOCOB)» B
cucteMe AucTaHImoHHoro ooyuenus ['Y AIl).

Pe3ynbTarhl TEKyIIEro KOHTPOIS YCIEBAEMOCTH OyIYT YYUTHIBATHCS MIPH MPOBEACHUN
MMPOMEKYTOUHOM aTTecTanuu (IPH  HCIOJIB30BAaHUHM  OaUTbHO-PEHTHHTOBOM  CHCTEMBI
OILICHUBAHUS, KKIBIA BUJ KOHTPOJIS OICHUBAETCs B Oayiax, w3 KOTOPBIX (OpMUPYETCS
WTOTOBBIN PE3YIIBTAT).

11.5. Meroauyeckue  yKazaHus JUIsI  OOYYAlOMUXCA 1O  MPOXOXKIACHHUIO
MIPOMEKYTOUHOM aTTECTALINH.

[IpomexyTouHas arrecranuss OOy4aroImMXCS MpPEJyCMaTpUBaeT  OLICHUBAHUE
MIPOMEXYTOYHBIX U OKOHYATEIBHBIX PE3y/IbTaTOB OOyueHUs Mo aucuurinae. OHa BKIIOYAET
B ce0s:

— 9K3aMeH — (opMa OLEHKM 3HaHUM, MOJTYy4EeHHBIX OOy4arolMMCsi B IIpolecce
U3Y4YeHHs] BCEH JUCHUIUIMHBI WJIM €€ YacTH, HaBBIKOB CaMOCTOSITENbHONW paboThl,
CIIOCOOHOCTH TPHUMEHSITh MX JJISl PEIICHUs MPAKTUYECKUX 3a7qad. DK3aMEH, KakK MPaBUIIO,
MPOBOJUTCS B MEPUOJ HPK3aMEHAIIMOHHOW CECCHUU M 3aBEPIIACTCS aTTECTAllMOHHOW OIIEHKOU
COTIUYHOY, «XOPOIIO», KyJAOBIETBOPUTEIBHOY, «HEYJOBICTBOPUTEIHHO.

Cucrema OLEHOK MPU NPOBEICHUU MPOMEKYTOUHOM aTTECTAlUU OCYILIECTBISETCA B
cooTBEeTCTBUU C TpeOoBanusmu [lomoxkeHnii «O TEKyIeM KOHTPOJIE YCIEBAEMOCTH |
MIPOMEXKXYTOUHOM aTTecTtanuu cryaeHToB I'YAII, obydarommxcss Mo mporpaMMaM BBICIIETO
obOpazoBanus» u «O MOAYILHO-PEUTHHTOBON CHCTEME OIEHKH KadecTBa ydeOHOH paboThI
ctynentoB B 'Y AIDy.



Jluct BHeceHUs U3MEHEHUH B pabouyro IporpaMmMy JUCIUTUIMHBI

[Hata BHEceHuUs
W3MEHCHHH 1
JIOTIOTHECHHHM.

Iloanuce BHeCHIETO
W3MCHCHHS

ConeprxaHne U3MEHEHHUH W JOTTOTHEHUI

Jara 1 Ne

MPOTOKOJIA
3aceaHus
kadeapbl

ITonmuce
3aB.
kaeapoit
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