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AHHOTaUs

JucrunnuHa «MaTtemaTuka. AHaTUTHYECKas: TEOMETPHUS U JIMHEHHas anreOpa» BXOIUT B
o0pa3oBaTeNbHYI0 NpOrpaMMy BbICIIETO 0Opa3oBaHUsi — TMporpammy OakajaBpuaTa IO
HampaBiaeHuto  moarotoBku/  crenuambHOCcTH  09.03.03  «[Ipuxmamnas  uHpOpMATHKAY
HanpaBieHHocTd «L{udpoBas wuHPpacTpykTypa obecmeunBaromux cuctem». JlucuumnianHa
peanuzyetcst kadeapoit «Nel».

JlucuurinHa HaneleHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIEIYIOIINX KOMITETCHIIUNA:

VYK-2 «CrnocobOeH ompenensatb Kpyr 3ajad B paMKaxX IOCTaBJICHHOHW 1M W BBIOMpaTh
ONTUMAJIbHBIE CHIOCOOBI MX PEUICHHUs, UCXOMs U3 NEHCTBYIOIIMX MPABOBBIX HOPM, UMEIOIIUXCS
pECYpPCOB 1 OTpaHUYECHUIN»

OIIK-1 «CnocobGeH NpUMEHATh €CTECTBEHHOHAY4YHbIE M OOIIEMH)KEHEPHBIE 3HAHU,
METO/Ibl MATEMATHYECKOT0 aHAJIN3a U MOJICIMPOBAHUS, TEOPETUYECKOTO U HKCIIEPUMEHTAIILHOTIO
UCCIIEIOBaHMS B PO ECCHOHATILHOM 1A TEIEHOCTI

ConepxaHne NUCHMIUIMHBI OXBATBIBAET KPYI BOIPOCOB, CBSI3aHHBIX C AHAIUTUYECKHM
OINKCAaHHEM T€OMETPHUECKUX OOBEKTOB; N3yUEHHEM CBOMCTB JIMHEHHBIX TPOCTPAHCTB.

[IpenogaBanue AMCHMIUIMHBI MpeAycMaTpuBaeT cienyromue ¢GopMbl OpraHU3alHuU
y4eOHOTO Tpolecca: JeKyuu, NpaKmuyeckue 3aHAmus, CAMOCMOAMeNnvbHas paboma
obyuarowe2ocs..

[Iporpammoil AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIOIINE BHUIbI KOHTPOJS: TEKYIIUI
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAs! aTTecTanus B GopMe 3K3aMeHa.

OOmiast TpyAOEMKOCTh OCBOCHHS AMCUUIUIMHBI COCTaBIIsICT 5 3adeTHbIX eaunui, 180
YacoB.

S3bIK 00yUYeHUs IO TUCIUIUTNHE KPYCCKHMA »



1. TlepedeHb MIAHUPYEMBIX PE3YIHTATOB O0yUEHUS MO JUCIHILTAHE

1.1. Tlenu npenomaBaHus TUCITUTITUHBI

JlucuuiimHa sBIseTCS BaXKHON COCTaBHOM 4acThIO Kypca BBICIIEH MAaTEMaTUKH, KOTOPBIN
JISKUT B OCHOBE BCEW CHUCTEMBI BBICIIETO 00pa30BaHUSI COBPEMEHHOIO CIIELHMATUCTa U U3yYaeT
MPOCTPAHCTBEHHbIE  (OPMBI U  KOJUYECTBEHHBIE  COOTHOIICHHSI  OKPYXKAIOMIEro  Hac
JEUCTBUTEIHHOTO MHUpA.

N3yuenue naHHON AMCIUIUIMHBI MO3BOJIIET PA3BUTh MPOCTPAHCTBEHHOE MPEACTABICHUE
CTYJEHTa; CTUMYJIUPYET €ro BOOOpa)K€HHE; pa3BUBAET €ro CUETHbIE CIIOCOOHOCTH; MO3BOJISET
JEMOHCTPHUPOBATh IENECYCTPEMIIEHHOCTh, OPTaHM30BAHHOCTh TMPU TMPOBEACHUU OOJBIIETO
00beMa BBIYUCIICHUH; 00BEIUHSAET OOJIBIIMHCTBO PAaHHEE N3YICHHBIX TTOHITHH.

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

Matematuueckue METOJbl HCCIIEAOBAHUS, MOJEIMPOBAHUS, MPOECKTUPOBAHMS,
OMUPAIONIYIOCS HA AHHYIO TUCIUILUIMHY, UTPAIOT BCE OOJNBIITYIO POJIh B COBPEMEHHOU Hayke
U TeXHUKE. B 3HaUNTENbHOM CTENEeHN 3TO BHI3BAHO BCE YOBICTPSAIOMIMMCS Pa3BUTHEM HAYKH U
TEXHHUKH, TJIABHBIM 0O0pa30M BBIYHCIUTEILHON TEXHUKH W HH(QOPMAIIMOHHBIX CHCTEM, a
TaKKe KOMIBIOTEpU3AIMEH TPAKTUYECKH BCeX 0OyiacTel 3HaHWN. BO3MOKHOCTH yCIEIHOTO
WCIIOIb30BaHUSI MAaTEMAaTUKU JIJISl PEIICHUsS] KOHKPETHBIX 3a/1ay CYIECTBEHHO PACIIUPSIIOTCS,
9YTO, B CBOIO OdYepeab, MPUBOAUT K HOBBIM TpeOOBaHUSAM, NPEABIBISIEMBIM K
MaTeMaTHYeCKOMY 00pa30BaHUIO COBPEMEHHBIX CIEIUATMCTOB B OOJIACTH MaTeMaTHYEeCKHX
METO/IOB.

B o0mactu BocmuTaHWS JIMYHOCTU LEJIbIO TMOATOTOBKH TO JAHHOW IUCIUTUIMHE
aBigercs (opMHpOBaHHE CIIOCOOHOCTH JIOTUYECKHM BEPHO, ApryMEHTHPOBAHHO U SICHO
CTPOUTDH YCTHYIO U MUCbMEHHYIO PEUb.

1.2. JlucumnianHa BXOIUT B COCTaB 00s3aTeNbHON yacT 00pa30oBaTeIbHOIN MPOTrpaMMBI
BhICIIeTO oOpasoBanus (nanee — OIT BO).

1.3. TlepeuyeHb IUTAHUPYEMBIX PE3YJIBTATOB OOYUEHUS MO JUCIUILINHE, COOTHECEHHBIX C
MJIaHUpyeMbIMU pe3ysibTaTaMu ocBoeHus OI1 BO.

B pesynbrare m3yueHus AWCHMILTUHBI OOydYalomUics AOHKEH 00JaJaTh CIETYIOIIUMHU
KOMIETSHIMSIMH WM WX YacTsMH. KoMIeTeHIIMY U UHIMKATOPHI UX JTOCTHXKEHUS MPUBEICHBI B
tabnwurie 1.

Ta6mmma 1 — [lepedeHs KOMITETCHIIMI ¥ UHIUKATOPOB MX JTOCTHIKCHUS

Kareropus (rpynma) Kon u HaumeHoBanue Kon v HanMeHoBaHME HHIUKATOPA
KOMIIETEHIINH KOMIIETEHIINH JOCTHKEHUS] KOMIETEHLIUU

YK-2.3.1 3HaTh BUJIBI PECYPCOB U
OTpaHUYEHUS JJIS PELIeHUs TOCTAaBICHHBIX
3ama4y
VK-2.V.1 yMeTb NpOBOAUTH aHAIN3
MOCTaBIICHHOM 1IeH U (POPMYIUPOBATH
3aJja4i, KOTOpble HEOOXOIUMO PEIIUTD IS
€€ JIOCTHUKEHUS
ONTUMAJILHBIC
YHuBepcanbHbIe VK-2.Y.3 yMeTh BbIABUTATH
CIocoObI UX . .
KOMIIETCHIINH aTbTepHATUBHBIC BAPUAHTHI ICHCTBUM C
pENICHHUS, UCXOIS U3
1IEJIbI0 BBIOOPA ONTUMAJIFHBIX CITOCOO0B

VK-2 Cnocoben
ONPENIENATh KPyT
3a/1a4 B paMKax
IIOCTaBIICHHOH LIEJIN
Y BBEIOMPATH

ﬁ;ﬁ;ﬁiﬁiﬁﬁgm pelieHus 3a1a4, B TOM YUCIIE C TOMOIIbIO
—— U (ppOBBIX CPEACTB
PECYPCOB 1 YK-2.B.2 BnaneTs HaBbIKaMU BBIOOpa

N ONTUMAIFHOTO CTI0C00a pelieHus 3a/1a4 C
OTpaHUYCHUH

Y4E€TOM HMEIOIIUXCSl YCIOBUH, PECYPCOB U
OrpaHUYECHUN




OIIK-1 Cnocoben
PUMEHSITh
€CTeCTBEHHOHAYYHBIC
U OOIICHH)KEHEPHBIE
3HAHUS, METObI
MaTeMaTHYECKOTO
aHam3a u
MO/JICITUPOBAHHUS,
TEOPETUIECKOTO H
IKCICPUMECHTAIBHOTO
UCCIICIOBAaHHS B
npodhecCuoHATBLHOM
JIeSITeIIbHOCTH

O6menpodeccrnoHanbHbIE
KOMIICTCHIINHU

OIIK-1.3.1 3HaTh OCHOBEI MaTEMaTHKH,
(GU3HUKY, BEIYUCTUTEILHON TEXHUKU U
IpOrpaMMHUPOBAHUS

OIIK-1.Y.1 ymeTs pemiath craHapTHbIE
npo¢eCCHOHAIBHBIC 3a/1aUH C
MPUMEHEHHUEM €CTECTBEHHOHAYYHBIX U
00IIIeNH)KEHEPHBIX 3HAHHUI, METOIOB
MaTeMaTUYCCKOT0o aHalu3a U
MOJICITUPOBAHUS

OIIK-1.B.1 BnageTh HaBBIKAMU
TEOPETHYECKOTO B IKCIIEPUMEHTATHLHOTO
HCCIIEIOBAaHUS 00BEKTOB
poeCCHOHATBHON JIEATEITLHOCTH

2. Mecro nucuumumHbl B cTpykType Ol
JucuurunHa He Oa3upyercss Ha 3HAHUAX, paHee MPUOOPETEHHBIX CTYAEHTaMH IpPU

HN3YUCHHUHU B BY3€ KaKUX hi1%(s10) JUCLHUIIIINH.

3HaHUsl, MOITYYEHHbBIE IPU M3YUYEHUU MaTepuajia JaHHOW TUCLUIUIMHBI, UMEIOT Kak
CaMOCTOSITEJIBHOE 3HAYECHUE, TAK U HCIIONB3YIOTCS IIPU U3YYEHUU APYTUX JUCLUILINH:
- Marematuka. Teopust BEpOATHOCTEN U MaTEMAaTUYECKAst CTATUCTUKA

3. OOBeM U TpyI0EeMKOCTh TUCITUTLIAHBI
Jlanubie 00 oOmieM 00beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BHIOB y4eOHOM
paboTHI 10 AUCHHUTUINHE (M paclpeeNeHUe 3TOH TPYIOEMKOCTH 110 CEMECTpaM) MPEACTABIICHBI B

Tadymue 2.

Tabmuua 2 — O6beM U TPYIOEMKOCTh TUCIUIITUHBI

TpynoemMkocTh Mo
Bun yuebHOM paboTh Bcero ceMecTpam
Nel
1 2 3
Oowan mpyooemKkocmp oucyunIuHbsl, 5/ 180 5/ 180
3E/ (uac)
U3 nux yacoe npakmuyueckoli n0020nMoeKu
AyoumopHhuvie 3anamus, BCETO 4ac. 68 68
B TOM YHCJIE:
nexuu (J1), (gac) 34 34
npaktudyeckue/cemunapckue 3anarus  (113),
34 34
(gac)
naboparopusie pabots (JIP), (dac)
KypcoBoii mpoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac) 36 36
Camocmoamenvnasn paboma, Bcero (dac) 76 76
Buo npomesxxcymounoii ammecmayuu:. 3a4er,
mudd. 3auger, sk3amen (3auer, udd. 3au, JK3. JK3.
DK3.%%)

*%
Ilpumeuanue:  KaHIUAATCKHI SK3aMEH

4. ConepxaHue JUCITUTUTHHBI
4.1. Pacnipenenenue TpyA0€MKOCTH JUCIMIUIMHBI IO pa3/iejiaM U BUJaM 3aHITHI.
Pazgenpl, TeMBbI TUCITUTIIIUHBI K KX TPYJAOEMKOCTh TPUBECHBI B TAOIUIIE 3.



Tabnuna 3 — Pa3ensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Pazpgensl, TeMBI JUCLUIIIAHBI Jlexmun I13 (C3) JIP KII CPC
(gac) (gac) (gac) (gac) (gac)
Cewmectp 1

Pasgen 1. KoMmIiuiekcHble uncia u 6 8 12
MaTpHUIIBI
Paznen 2. Cuctembl TUHEHHBIX 6 9 12
YpaBHEHUH
Pasnen 3. Jluneitnbie mpocTpaHCTBA 5 0 12
Pasnen 4. Bekropsl 6 8 10
Pasnen 5. IpsiMast Ha TIOCKOCTH 4 4 10
Pasnen 6. IIpsamas ¥ IJIOCKOCTE B 4 5 10
MPOCTPAHCTBE
Paszen 7. KpuBbie BTOpOTo mopsiika 3 0 10
Hroro B cemecTpe: 34 34 76
HUroro: 34 34 0 0 76

IIpakTnueckass MOATOTOBKA 3aKJIIOYAETCS B  HENOCPEACTBEHHOM  BBIIIOJHEHUU
oOy4JarlolmuMHUCs  OMNpEAeNeHHBIX  TPYOOBBIX  (DyHKUIMIA,  CBSI3aHHBIX C  Oynyiei
npo¢eCcCHOHATIBHOMN 1A TETbHOCTBIO.

4.2. Coneprkanue pa3/iesioB U TEM JICKITMOHHBIX 3aHITHI.
Copep:xanne pa3elioB U TeM JICKIIMOHHBIX 3aHITHI MIPUBEACHO B TA0IHIIE 4.

Tabnuna 4 — ConeprkaHue pa3JeNioB U TEM JEKIIMOHHOTO ITUKIIA
Howmep paznena HaszBanue u cogepkanue pas3iesioB U TEM JICKIIMOHHBIX 3aHATHI

1. [ToHsiTHE KOMILIEKCHOTO yucha. J(elcTBUs HaJl KOMIUIEKCHBIMU YHCIIAMHU B
anreOpandeckoit ¢dopme. JlelicTBuS HaAJ KOMIUIEKCHBIMH YHCIaMHU B
Tpuronomerpuueckoir popme. @opmyna Myaspa. M3pneueHue KopHS H3
KOMILUIEKCHOTO yncia. (2 gaca)
Ilonsatne marpuubl. JIMHEHHBIE oOllepauuy HaJx MaTpulaMu. JIuHelHas
3aBUCUMOCTh W HE3aBUCHMOCTh MATpUL. TpaHCHOHMPOBAHHE MATPHIL.
YMHO)eHue MaTpull. MHOrOWwIEHbI OT KBaJpaTHBIX MaTpull (4 yaca)
2. Omnpenenurenu u ux cBoiicTBa. OOpaTHast maTpuiia. Pemenue npocteimmx
MAaTpU4HbIX YypaBHEHUU. MaTpuyHblii METOX pEUICHUSA JIMHEHWHBIX
ypaBHeHUH. (2 yaca)
Meron Kpamepa. Metox I'aycca. (2 gaca)
CoOcTBeHHBIE YHCIa U COOCTBEHHBIE BEKTOPBI KBAJPATHBIX MAaTpUIL.
DYHKIIUY OT KBaJIpaTHBIX MaTpHI] (2 yaca)
3. Jluneitnsle mpoctpaHcTBa. OmpeneneHne W npumepsl. basuc n
koopauHathl. JluHeWHble  mpeoOpa3oBaHus. Marpuiia  JIMHEHWHOTO
npeoOpa3oBaHus. (5 4acoB)
4, ['eomeTpuueckue BekTopsl. OCHOBHBIE OompeeneHus. JInHelHble onepanuu
HaJ BeKTopaMmu. JInHeitHas He3aBUCUMOCTh BeKTOpOoB. basuc. KoopauHaTsl.
CucremMbl KOOPIMHAT HA TJIOCKOCTH M B IPOCTPAHCTRBE (4 Jyaca)
CkansipHOE IPOM3BEIEHUE BEKTOPOB. BEKTOpHOE NpOU3BEAECHNE BEKTOPOB.
CwMmenraHHOe TPOU3BEICHNE BEKTOPOB. (2 yaca)




5. VYpaBHeHUs NpAMON Ha IJIOCKOCTH. 3aJayd Ha COCTABJICHUE YpPaBHEHHI
npsiMoid. (2 Jaca)

VYron Mexay NpsiMbIMU Ha TUIOCKOCTH. PaccTosiHe OT TOYKH 10 NPAMOM Ha
TIOCKOCTHU. PaccTosiHue Mex 1y napajuienbHbBIMU IPSIMBIMH. (2 yaca)

6. YpaBHEHHUsI TNIOCKOCTH. 3ajaHue TIPSIMOI B TpocTpaHCTBE. (2 yaca)

YTroa MeXIy IMIIOCKOCTAMHU. YTOJI MEXAY IPSIMBIMU B IIPOCTPAHCTBE. YTOII
MEXIY MNpsSMOM M IUIOCKOCTBIO. PaccTosHMe OT TOYKM OO IUIOCKOCTH.
PaccrosiHne Mexay napajiesbHbBIMHU IUIOCKOCTSIMH. PaccTosiHue oT TOYKH
710 TIPSIMOY B IPOCTPaHCTBE. (2 yaca)

7. Onnunc. ['unep6ona. [Tapabona. IlonspHoe ypaBHEHHE KPHBOW BTOPOTO
nopsiika. KaHoHW4Yeckne ypaBHEHUs KPUBOM BTOPOTo mopsiaka (3 gaca)

4.3. [IpakTrueckue (ceMUHAPCKUE) 3aHATHS
TeMbl MpakKTUYECKUX 3aHATHH U UX TPYAOEMKOCTh IPUBEACHBI B TAOIHIIE 5.

Tabmuna 5 — [IpakTudeckue 3aHATHS U UX TPYJTOEMKOCTh

N3 Hux Ne
DOpMBIITPAKTH o
Ne N Tpynoem- | mpakTH4eCKOH | pa3zaeina
wn Tembl mpakTUUECKUX 3aHATUN HeCKuX KOCT, (4ac)| moaroToBKu, | mucmuI-
3aHATUN
(dac) JIUHBI
Cemectp 1
1. | HeiicTBus HaJ KOMILIEKCHBIMU Pemenue
YUCJIaMH B aIre0panvecKoi 3a1a4 5 1
dopme. Tpuronomerpudeckast
(dhopma KOMIUIEKCHOTO YHCIIA.
2. | JlelicTBUS HAJ KOMILJIEKCHBIMH Pemenue
qyciIaMH B 3a7a4 2 1
TPUTOHOMETPHUUYECKOU (hopme
3. JIuHeitHbIe onepanuu Hal Pemrenue
MaTpHULAMHU. 3a1a4 4 1
TpaHcnoHHpOBaHWE MATPHII.
YMHOKEHUE MATPHI]
4, Brlunciienne onpenenurenei. Pemrenue
OOpatnas marpuna. Pemenue 3a1aq 3 2
MATPUYHBIX YPABHECHUH.
5. MarpuuHblid METOI PELICHUS Pemenue
CUCTEM JIMHEMHBIX YPABHEHUM. 3a1a4 3 2
Meron Kpamepa
6. Merton I'aycca Pemenune 3 2
3azaqy
7. Pa3nosxeHue BEKTOPOB 10 Pemenne
0a3ucy. Beruncnenue 3a7a4
KOOpJAMHAT TOUYEK B 001 2 4
JIEKapTOBOM CUCTEME
KOOpJIMHAT.
8. CxansipHO€ MPOU3BEICHUE Pemenue 2 4
BEKTOPOB 3a/1a4
9. BektopHoe u cMmenranHoe Pemenue 4 4
MIPOU3BE/ICHUSI BEKTOPOB 3a1a4
10. YpaBHeHUsI TPSIMO Ha Pemenue 2 5




MJIOCKOCTH. 3azaqy
11. 3aza4yu Ha IpSIMYIO Ha Pemenue 2 5
MJIOCKOCTH 3azaqy
12. [Ipsimast v IIOCKOCTH B Pemenue 5 6
IIPOCTPAHCTBE 3aza4y
Bcero: 34
4.4, JlaGopaTopHble 3aHATUS
TeMbl 1a00paTOPHBIX 3aHATHI M KX TPYJOEMKOCTb ITPUBEICHBI B TabIHUIIE 6.
Tabmuia 6 — JlabopaTopHbIe 3aHIATHS U UX TPYTOEMKOCTh
N3 Hux Ne
Ne TpynoeMKOCTb, | IPaKTUYECKOM | pa3aena
HanmenoBanme nabopatopHbix paboT pyA - | TP pasit
/o (qac) MOJATOTOBKH, | JHCIIHAI
(gac) JIUHBI

VY4eOHbIM MJIaHOM He MPEAyCMOTPEHO

Bcero

4.5.
Y4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

4.6.

KypcoBoe npoektupoBanue/ BHIMOTHEHUE KYPCOBOU PaObOTHI

CamocrosiTenpHas padoTa 00yJaronuxcs

Bunpsl camocTosiTensHON paboOThI M €€ TPYIOEMKOCTh MPUBEIEHBI B Ta0nuue 7.

Tabmuia 7 — Buasl caMOCTOSITEIBHOM paOOTHI M €€ TPYIOEMKOCTh

Bun camocrosTensHOM paboThI Bcero, uac Cewmectp 1, uac
1 2 3
W3ydenue TeopeTudueckoro Matepuaia
20 20
mucturiuael (TO)
Kypcoroe npoexrupoanue (KII, KP)
PacuerHo-Tpaduueckue 3ananus (PI'3)
Brimonnenue pedepara (P)
[ToaroroBka K TeKyIiemMy KOHTPOJIIO 16 16
ycneBaemoctu (TKY)
Jlomamuee 3amanue (/13) 20 20
KontponbHble paboTsl 3a0uHnK0B (KP3)
[ToaroToBka Kk MPOMEXKYTOUHOM aTTECTALUHI 20 20
(IA)
Bcero: 76 76

5. Ilepeuensb yueOHO-METOIUIECKOTO 0OECIICUCHHUS
JUISL CAMOCTOSTEILHON PabOThl 00YUYaAIOIIUXCS 110 AUCITUTUTHHE (MOTYJTIO)
Y4eOHO-MeTOINYEeCKHe MaTepuallbl ISl CAaMOCTOSTENbHOW paboThl O00yJaromuXcs yKa3zaHbl B

mar. 7-11.




6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUCOHBIX U3JAHUN
IlepedyeHb neyaTHBIX U SJIEKTPOHHBIX Y4EOHBIX M3/1aHUI NTPUBEIEH B TaOIuIIE 8.
Tabnuua 8— [lepeyeHb Me4YaTHBIX U AJIEKTPOHHBIX YUYEOHBIX U3TAHUN

Komuectso
3K3EMIUISIPOB B
Ulg_ll_nill;/ec bubnuorpaduyeckas ccpiika OubmoTeke
(KpoMe AIIEKTPOHHBIX
AK3EMILISIPOB)

YK 514 BBK Bexnemumesa JI.A., [Tlerposuu A.1O., Uybapos U.A. 200
22.151 642 COopHUK 3a71a9 110 aHATUTHYECKON T€OMETPHH U

JUHEHHO# anrebpe: Yue6. mocooue / ITox pen. 1.B.

Bexnemumiesa. — 2-e u3g., nepepad. — M.: DU3MATIINT,

2006. — 496 c.
VK Kasakos A.fl, Makaposa M.B. Maremaruka. 50
517.521(075.8) Amnanurnyeckas reomerpus: yue6. [Tocooue / CIIO6.:

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

Onektpon. man. — CII6. : Jlans, 2015. — 448 c.
http://e.lanbook.co | beknemuriera, JI.A. COOpHUK 3a1a4 [0 aHATUTHICCKOM 9BC Jlans
m/book/72575 TCOMETPHH U JIMHEHHOH anreOpe. [DNeKTpOHHEIH pecypc]

/ J1.A. Bexnemuresa, JI.B. bexnemumes, A.1O.

ITerpoBuy, U.A. Uybapos. — Daektpon. gad. — CII0. :

Jlanp, 2016. — 496 c.
http://e.lanbook.co | Horukos, A. V. Hauana nuneiHo# anre6pst u 9BC Jlans
m/book/71997 aHaJMTH4ecKas reoMeTpus : yueOHoe nocodue / A. U.

HogukoB. — Mocksa : DU3MATIINUT, 2015. — 376 c.
https://e.lanbook.c | Matemaruka. 3a1a4n MOBBILICHHON TPYIHOCTH JUIS OBC Jlanb
om/book/115483 CTYZACHTOB BY30B : yuebHoe mocodue / . B. Banos, O.

K. WBanoBa, O. A. OkxyneBa, H. A. ToiraeHHHKOBA ; IO

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

2019. — 156 ¢

Wenea, A. M. Jluneiinas anredpa. AHaTUTHICCKAS SBC Jlaub
https://e.lanbook.c | reomeTpus : yuebHoe ocobue / A. M. Usnesa, I1. 1.
om/book/152265 [Mpunynxas, U. [. YepHsix. — 5-e u3a-e, ucnp. u Aom. —

HoBocubupck : HI'TY, 2019. — 183 c..
https://e.lanbook.c | Bexnemues, /{. B. Kypc ananutudeckoi reoMmeTpuu u OBC Jlaus
om/book/58162 JHHENHHOM anreOps! : yueouuk / J[. B. beknemurnes. —

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

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

om/book/48192

anrebpa v aHaTUTHIECKast TeOMETPHS : yaeOHOe Tocooue
/ I1. C. T'eBopksin. — Mocksa : ®USMATIJIUT, 2011. —
208 c.

https://urait.ru/bco

JIuneliHas anre6pa 1 aHAJIUTUYCCKAasA TCOMCTPUA:

de/436467 yueOHUK U pakTHKyM it By30B / E. I'. IlnoTHHKOBa, A.
I[1. UBanos, B. B. JlorunoBa, A. B. Mopo3oBa; moj
penakuueii E. I'. IInotHukoBoit. — Mockaa:
M3marenscTBo HOpaiit, 2019. — 340 ¢

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

00de/493221 aHAJTUTHYCCKast TCOMETPHS: ydeOHOe TToco0ue st

By30B / U. X. Cabutos, A. A. Muxaes. - 2-¢ u3J.,
ucnp. u non. - Mocksa: U3gatensctBo FOpaiit, 2022.
— 258 c.



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

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

00de/434042 aHanuTUueckas reomeTpusi. COOpHUK 3a/1aHHIA:
yaeOHoe rmocobue /i 6akanaBpuara v CrielHaIuTeTa
/ E. T". ITaxomoBa, C. B. PoxkoBa. - Mocksa :
WzparensctBo FOpaiit, 2019. - 110 c.

https://urait.ru/bc | JIyosiruna, E. H. Jluneiinas aiareOpa: yueOHOe
00de/430892 nocobue st By30B / E. H. JIy6sruna, E. M.
BeuTtomoB. - 2-¢ u3a. - Mocksa : M3natenbcTBo
IOpaiir, 2019. - 150 ¢

7. IlepeueHb 3IEKTPOHHBIX 00Pa30BaTENBHBIX PECYPCOB
MH()OPMAIIMOHHO-TEICKOMMYHHUKAIMOHHOH ceTH «/HTepHET»
[lepeuenn AIIEKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcos UH(POPMALIMOHHO-
TEICKOMMYHHUKAMOHHONW cetn «MHTepHeT», HEOOXOAWMBIX Ui OCBOCHUS IUCIUTUINHBI
npuBezieH B Tabnuue 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O0pa30BATENBHBIX PECypcoB HH(OOPMAIMOHHO-
TEJICKOMMYHUKAIIMOHHOU ceTh «HTepHET»
URL anpec HaumenoBanue
http://www.math-net.ru OO01epoccuiickuii MaTeMaTHYeCKUii opTas
http://e.lanbook.com/view | OBC «Jlaub»

8. Ilepeuyens nH(POPMAITMOHHBIX TEXHOJIOTHUIA
8.1. Ilepeuenp nporpaMMHOro 00eCIeYeHHs, UCTIOIb3YEMOT0 IIPU OCYIECTBICHUH
00pa3oBaTeNLHOTO MpOIiecca 1O AUCIUTLTHHE.
[lepedyeHpb UCTIONB3yEeMOTr0 MPOTPAMMHOT0 obecrieueHus npeacrasieH B Tadbnure 10.

Ta6mmma 10— [Tepeyers mporpaMmMHOTO oOecrieueHUs
Ne /i HaumenoBanue
1. MicrosoftWindows
2. MicrosoftOffice
3. MathType
4, Wolfram Mathematica

8.2.  IlepeueHnp nHGOPMALMOHHO-CIIPABOYHBIX CHCTEM,UCIIONB3YEMbIX TIPU
OCYIIECTBJICHUH 00pa30BaTEILHOTO MpoIiecca M0 AUCIUITIIHHE
[lepeyeHp HCMONB3YeMbIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM NPEACTAaBICH B
Tabymue 11.

Tabmuua 11- Ilepeyens HHPOPMALMOHHO-CITPABOYHBIX CUCTEM

Ne i/t Hanmenosanmue

9BbC Jlanun

9. MarepuanbHO-TeXHUUYECKast 0aza
CoctaB  MaTepUAIIbHO-TEXHUYECKOH 0a3bl, HEOOXOOUMOW Ui  OCYILECTBIICHUS
00pa3oBaTeNLHOTO MpoIiecca M0 AUCIUILTNHE, IPeCTaBIcH B Tabumel?2.

Tabnuna 12 — CoctaB MaTeprallbHO-TEXHIUYECKOH 0a3bl

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

1 | JleknmonHas ayuTopus



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

2 | Aynuropus i MPaAaKTUYECKUX 3aHATHH

10. OueHouHBIE CPeACTBA ISl MPOBEICHUS TPOMEKYTOUHOH aTTecTaIlun
10.1. CocTaB OIEHOYHBIX CPEJICTBIJIS TPOBEACHHS TIPOMEXYTOUYHOMN aTTeCTaIlK
o0yJaromuxcs Mo AUCHUILINHE MPUBECH B Tabmmie 13.
Ta6mmma 13 — CocTaB OIEHOYHBIX CPEJICTB JIJIsl TPOBEICHUSI IIPOMEXKYTOYHOM aTTeCTAIIKI

Bua npomexyTo4HOM arrecTanuu IlepedyeHb OLICHOYHBIX CPEACTB
OK3aMeH Crincok BOIpocoB / 33/1a4 K 9K3aMEHY;
TecTsl.
10.2. B kagecTBe KpuTEpHEB OLIEHKHU YPOBHS C(HOPMHUPOBAHHOCTHU (OCBOCHUS)

KOMITIETEHIIMI 00yJaromumMucs MpuMeHsieTcst S-0ayuibHas niKaisa OeHKH
c(OpMHPOBAHHOCTH KOMIIETECHIINN, KOTOpas MpuBeseHa B Tadbnuie 14. B reuenue
ceMecTpa MOXKET ucIonb3oBaThes 100-0amibHas mKaixa MOAyIbHO-PEUTHHTOBOM

CUCTEMBI Y HUBEPCUTETA, ITPaBUJIa UCII0JIb30BaHUsI KOTOPOU, YCTaHOBIIEHBI
COOTBETCTBYIOLIUM JIOKaJIbHBIM HOPMaTUBHBIM akToM 'Y AIL
Tabmuua 14 —Kpurepuu olieHKH ypoBHSI CPOPMHUPOBAHHOCTH KOMITETEHIIUH

Or1eHKa KOMITETEHITUH

Xapaktepuctrka choOpMUPOBAHHBIX KOMIIETEHITI
5-0aipHas mIKaia PAKTCP (bopvp

MaTepHa;
— YBEpPEHHO, JIOTUYHO, I10CJIEZI0BATEIBHO U TPAMOTHO €TI0 U3J1aracr;

«OTJIMYHO»

(Ga4uTCHO»
ACATCIIbHOCTBIO HAITPABJICHUSA

— yMelio 000CHOBBIBAET M apPTYMEHTUPYET BBIIBUTAEMbIEC UM UJICH;
— JIeJIaeT BBIBOALI M 000OIICHHS;
— CBOOOJTHO BJIAJICCT CHCTEMOM CIIeIIMATM3UPOBAHHBIX TTOHSITHH.

JUTEPaTypPhl;

— HE JIOMYCKAeT CYIECTBEHHBIX HETOYHOCTEN;
<«XOPOLLIOY

(Ga4YTCHO»
HaIlTpaBJICHUA,

— apryMEHTUPYET HAYYHBIE TOJIOKEHHUS;
— JIeJIaeT BBIBOALI M 000OIICHHS;
— BJIAJIEET CUCTEMOM CIIELUATIM3UPOBAHHBIX OHATUH.

JUTEPaTypPhL;

— JIONyCKAeT HECYIECTBEHHbIE OIINOKN U HETOYHOCTH;
«yZI0BJIETBOPUTEIIBHOY

(Ga4YTCHO»
HaITpaBJICHUA,

— cnab0 apryMEeHTUPYeT HAyYHbIE TTOJI0KEHUS;
— 3aTpynHsieTcs: B GOpPMYJIUPOBAHUHN BBHIBOJOB M 00OOIICHU;
— YYaCTUYHO BJIaJCCT CUCTEMOU CTICTIMAJIM3UPOBAHHBIX HOHATHH.

Marepuarna;

«HEYIOBJIETBOPUTEIILHO

paccMOTpeHHH MPOOJIEM B KOHKPETHOM HaIpaBJICHUH;
«HE 3aYTCHO»

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

— oOyyvaronuiicss TIyOOKO W BCECTOPOHHE YCBOWJI IPOTPaMMHBII

— OMHUpasiCh Ha 3HAHHUS OCHOBHOM W JONOJHUTEIBHOW JIUTEPaTyphI,

TECHO IPHUBA3BIBACT YCBOCHHBIC HAYYHBIC ITOJIOKCHHS C HpaKTH‘ICCKOﬁ

— 00y4arouuiicst TREpIO YCBOMI IMPOTPaMMHBINA MaTepuall, TPaMOTHO U

no CymecCTtBy wu3jiaraCt €ro, onvupasCb Ha 3HAHUA OCHOBHOM

— YBA3BIBACT YCBOCHHBLIC 3HAHHUA C HpaKTquCKOﬁ ACATCIIBHOCTBIO

— 00y4Jarouuiicss yCBOMJI TOJIBKO OCHOBHOM NMPOrpaMMHBIN MaTepuall,

o CymeCTBYy HM3JIaraCt €ro, OIupasdCb Ha 3HAHHUA TOJIBKO OCHOBHOM

— UCHBITBIBACT 3aTPYAHCHHUA B IMPAKTUYCCKOM MNPHUMCHCHUU 3HAHUM

— o0ydJaromuiics He YCBOWJI 3HAYUTEIBHOM 4YacTH IPOrPaMMHOIO

— J0IIyCKaeT CYIICCTBCHHLIC OIINOKHU n HETOYHOCTHU npu




10.3. THunoBble KOHTPOJIbHBIC 3aJaHNS WIM UHBIE MAaTEPUAJIBI.

Bormpocs! (3amaun) nist sK3aMeHa mpeIcTaBlIeHbl B Tadmmie 15.

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

Ne i/t

[lepeuenp BonpocoB (3a1au) AJis1 SK3aMEHA

Kon
WHNKATOpa

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

2) BepHo 1n yTBepkacHuUe: «/lelicTBUTENbHAS YacTh
MIPOM3BEICHUS KOMIUIEKCHBIX YHCEN B alireOpandeckoi popme
3aIlMCH PaBHA ITPOU3BEAECHUIO JEHCTBUTEIBHBIX YaCTEN
COMHOXUTEIEH». 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 auredpandeckoit popme
3aMKMCH BBIUUCISAETCS KaK Pa3HOCTh IPOU3BEACHUS
JIEWCTBUTEIIBHBIX YAaCTEW U MPOU3BEICHUS MHUMBIX YacTEl
COMHOXUTEIEH». OTBET apryMeHTUPYUTE.

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

2) Bepno mu yrBepxkaenue: «JlelicTBUTEIbHAS YaCcTh
MPOM3BEICHUS KOMIUIEKCHBIX YMCEN B auredpandeckoit popme
3aMKMCH BBIUMCIAETCSA KaK CyMMa MPOU3BEACHUS
JIEWCTBUTEIIBHBIX YACTEW U MPOU3BEICHUS MHUMBIX YacTel
COMHOXUTEIEH». OTBET apryMeHTUPYUTE.

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

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

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




3ananue 5.
1) Bpr4HCINTD NPOU3BEICHUE KOMIUIEKCHBIX YHCEN B
anreOpanyeckoit opme 3anucu
(9 +6i) (2 —7i)

2) BepHo mu yrBepxkaenue: «lIpounsBereHne KOMIUICKCHBIX YHCEI
B anreOpanueckoi (opme 3ammcu MOXKeT OBITh BBIYHCIEHO TI0
IIPABWIIy BBIYUCICHHUS IPOU3BEIEHUS MHOTOWIEeHOB» OTBeT

apryMEHTUPYUTE.

3amaunue. OIIK-1.B.1

1) BblHUCIUTD TPOU3BEACHNE KOMIUICKCHBIX YUCEI.

Z,= 5[Cos§+i sing) u Z,= T[Cosg+i sing)

2) BepHo nm yrtBepkacHHe: «Jlisi BBIYMCICHUS TPOM3BEICHUS
KOMIUIEKCHBIX ~ 4YHCell ~ HEeoOXOAMMO  3amucath HUX B
anreOpanveckom Buae». OTBET apryMeHTUPYHTE.

3amaunue. OIIK-1.B.1

1) BbrauciuTh 4acTHOE KOMILIEKCHBIX qucen B
TPUTOHOMETPUUYECKON (hOopMe 3aInCH.

T . . T

7. 10(cos—-+isin—)

- 3 3
- T . . T

Zy S(COSE +1i zin E)

2) Bepno nm yrtBepkaeHue: «lIpu  BBIYMCICHHMH YacTHOTO
KOMIIJIEKCHBIX YUCEN MOJYJb U ApTYMEHT PE3yJIbTaTa SIBISIOTCS
pe3ysbTaTaMu JeJIEHNs MOIYJS JEIUMOI0 Ha MOAYJb JAEIUTEINs
W apryMeHTa [JeluMOro Ha apryMeHT jenurens». OTBer
oOocHyiite.

Kaxk HaspIiBaetcs popMa 3amucu KOMIJIEKCHOTO YKCIIa, UMEIOTIast YK-2.3.1

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

Pe3ynbTaT Kakoi onepanuy HajJ KOMIUIEKCHBIMHA YHCIIAMH MOYKET VYK-2.3.1

OBITh 3alMCaH B BUJIC

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

Pe3ynbrar kakoi onepanuy HaJl KOMIUIEKCHBIMY YUCIaMU MOKET YK-2.3.1

OBITh 3amucaH B BUAIC |Z1]:|Z2| (COS(Q1-¢2) + iSin(@1-¢2)) ?

3amanue 1. VK-2.V.1

1) KommekcHoe yncio Z 3amucalo B areOpandeckon 1 B VK-2.B.2

TPUTOHOMETPUIECKOM hopMax:
P V3 1 1 ™, T
—?—H 5= (Cosg—l—Lsmg)
Haiinure 12-10 crenens uncna Z




2) Kakyio ¢popmy 3amucu grcia Bbl cmoib3oBanu? O0ocHy#Te
CBOI1 BBIOOD

3ananue 2.
1) KowmrmiekcHoe YncIio Z 3alicano B alreOpandecKoi u B
TPUTOHOMETPHUECKOHN opmax:

I~ ]‘r . . TE
Z=5+41i5/3= 10[Cos§+1 smg)
Haiinute 3-10 cTenens yucna Z

2) Kakyro ¢popmy 3amucu ymcia Bel Hcnoiab3oBann? O0ocHyiiTe
CBOM BBIOOP

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

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

OBITH PUMEHEHBI U1 pEIICHUS JaHHOW 3aa9H.
a) Microsoft Access
b) Wolfram Mathematica
c) Microsoft PowerPoint

3ananue 2.
1. Haiitu matpuity C = 44 — 5B*, rie
2 -2
14 2N,
(3 2= 1)
2. BriGepute u3 criicka mudpoBbIe CPEACTBA, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JJIsl pEIICHUS TAHHOW 3aIa4H.

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. Bri6epute u3 cnimcka mudpoBbie CPeIcTBa, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JJIS pEIICHUS TaHHOM 3a/1a4H.
a) Microsoft Access

b) Wolfram Mathematica
C) Microsoft PowerPoint

VK-2.3.1
YK-2.V.3




3aganue 4.
1. Haiitu matpuny C = 34 — 5Bf, rae

1 -2
/1 0 2y,
(s 3 2= 3)
2. BriGepure u3 crincka uQpoBbie cpeicTBa, KOTOPBIE MOTYT
OBITH IPUMEHEHBI JUISl PEIICHNS JaHHOH 3a1a4H.
a) Microsoft Access
b) Wolfram Mathematica

C) Microsoft PowerPoint

3anaHue 9.
1. Haiitu matpuity C = 44 + 3B*, roe

1 -2
1 4 2
a=( )B = (—1 4 )
-2 3 —4 3 _3
2. Bri6epuTte u3 cnimcka mudpoBbie CPeIcTBa, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JJIsl pEIICHUS TAHHOW 3aIa4H.
a) Microsoft Access
b) Wolfram Mathematica
C) Microsoft PowerPoint
1. 3anummTe pe3ynbTaT ACHUCTBUN HaAJ MaTPUIIAMH. VYK-2.3.1
OIIK-1.3.1
A+0=...
2. 3anuimmTe pe3yabTaT ACHCTBUM HaJl MaTpUIlaMHU
A+ (-A) =
3. Ilponomxure popmyiy
0.
7(A+B)=
4. Tlponmomxure popmyiy
5A-5B=
5. Tlponomxure popmyiy
2 X(4A)=
3ananue 1. OIIK-1.V¥.1
1) Haiitu npousBenenue Matpuil A = B, rie VK-2.V.3
2 5
0 -2 -4 -
A_(?‘ 4 5) B_(g 02)
2) Bribepure u3 cricka UQPOBBIE CPEICTBA, KOTOPBIE MOT'YT
10. OBITH IPUMEHEHBI [Tl pelIeHUs JaHHOU 3agaun. OO0CcHyiiTe

BBIOOP ITU(POBOTO Cpe/ICTBA
a) Microsoft Access

b) Microsoft PowerPoint

¢) Wolfram Mathematica




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

SUEIOAR

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

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

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

4 3
0 -2 -3
a=( ) B= (0 —3)
2 3 5 2 0
2) BriOepure U3 cnmcka uQpoBbIe CPENCTBA, KOTOPBIE MOTYT

OBITH MPUMEHEHBI JJIs PEIICHUS JaHHOW 3aauH.

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

3ananue 4.
1) Haiitu npousBeneHue Matpuil A = B, rie
4 5
0 -2 -3
a=( ) o= _3)
2 -4 0 3 0

2) BeiGepuTte u3 criicka mudpoBbIe CPEACTBA, KOTOPHIE MOTYT OBITh
MMPUMCHCHBI JIs1 pCIICHUA I[aHHOﬁ 3aayu.

a) Microsoft Access

b) Microsoft PowerPoint

C) Wolfram Mathematica

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

b) Microsoft PowerPoint
C) Wolfram Mathematica




Samanue 1. VK-2.V.1
1) Haiitu onpenenurens 2-To MOPSIIKA MATPUIIBI OIIK-1.V.1
2 5
-3 7
2) OO6ocHyiTE KaK BEIYHCIUTD OMPEACIUTENb BTOPOTO HOPSAKA.
3ananue 2.
1) Haiitu onpenenuTenb 2-T0 MOPSIKa MaTPHUIIBI
P
4 -5
2) OO6ocHyiTE KaK BEIYHCIUTD ONPEICIUTENb BTOPOTrO NOPSAKA.
3ananue 3.
1) Haiitu onpenenuTeb 2-To MOPSIKa MaTPHUIIBI
1 —3|
11. |5 8
2) OO6ocHyiTE KaK BEIYHCIUTD ONPEICIUTENb BTOPOTrO NOPSIKA.
3amanue 4.
1) Haiitu onpenenurens 2-To MOPSIIKA MATPUIIBI
7 4 |
|—14 —8
2) OOocHYHTE KaK BBIYHCIUTH OIPEICIUTENh BTOPOTO MOPSKA.
3amanue 5.
1) Haiitu onpenenurens 2-To MOPSIIKA MATPUIIBI
5 2|
|10 3
2) OO6ocHyiTE KaK BEIYHCIUTD ONPEICIUTENb BTOPOTrO HOPSAKA.
YK-2.V.1
1 2 -1
3ananue: naHa Matpuna {3 1 2
4 -2 5
Haiinure anrebpandeckue AOMOTHEHUS:
1 Ay
12.
2. Ap
3. Az
4. AZS
5. Az




Uemy paBeH ONpeIeNnUTENb TPEYTrOJIbHON MaTpUIbl?

YVK-2.3.1

13.
O6o3naunM Ay, A, ..., Ay — CTPOKH MATPULIBL U @y; @3; - j Oy - OIIK-1.3.1
JIEHCTBUTEIIbHBIC YHCIIA.
Ecnu cymecTtByer Takoil Habop 4ucen, cped KOTOPIX €CTh XOTsI-
OBl OJTHO YKCJIO OTIUYHOE OT HYJIS, U TIPH 3TOM JIMHEHHAs
KOMOHMHAIMSI CTPOK MATPHIIBI C 3TUMHU YHCIIaMHU paBHA HYJEBOI
14. CTpOKE:
ad, +ad; + o +andn =0,
roe 0 = (0,0, ...,0).
Kak B 3TOM cityyae Ha3bIBalOTCSI CTPOKH MaTPHUILIbI?
ITycTh MaTpuisl A 1 A yIOBIETBOPSIOT YCIOBHIO YK-2.3.1
15. A'A1=A1TA=E, rue E — exunnunas MaTpHILa N -TO MOPsJIKa.
Kak Ha3pIBalOTCS Takue MaTpUILbI?
3ananue 1. Halitu matpuity X u3 ypaBHenust A = X = B, rie YK-2.V.1
-1 2 -7 —4 OIIK-1.V¥.1
a=( B=
—2 5) —17 —9)
3aganue 2. Haiitn maTpuny X u3 ypaBHeHust A = X = B, rae
-1 2 -9 —4
a=( B=(
3 —4) 23 10)
3ananue 3. Halitu matpuily X u3 ypaBHenust A = X = B, rie
16. _ (—1 3 _ (—10 -7
A= B =
2 —4) 14 12)
3aganue 4. Haiitn maTpuny X u3 ypaBHeHust A = X = B, rae
1 -2 9 6
a=( B=
3 —7) 29 19)
3aganue 5. Halitn maTpuny X u3 ypaBHeHust A = X = B, rae
1 -3 14 5
a=( B=
2 —8) 34 12)
Kak Ha3pIBaeTcs cucremMa aaredpanueckux ypaBHEHHM, KaX10€ U3 YK-2.3.1
17 KOTOPBIX SIBIISETCS JTMHEHHBIM?
Kakue MeTozp! pereHus: CHCTEM JTMHEWHBIX alnre0pandeckux YK-2.3.1
18. i ? -
ypaBHEHUI BaM U3BECTHBI OIIK-1.3.1
CpaBHHUTE YCITOBUSI TPUMEHEHUS METOJIOB PEILICHUS] CUCTEM OIIK-1.V.1
JUHENHBIX ypaBHEHHUH. Kakoll METO peleH sl CUCTEMBI TMHENHBIX YK-2.V.3
19. anredpanvyeckux ypaBHEHUN MPUMEHSIIOTCS B TOM Cllydae, eclid

OIPEAEINTEND MaTPULIBI CUCTEMBI PAaBEH HYJIO?




CpaBHHUTE YCITOBUSI TPUMEHEHUS METOJIOB PEILICHHS] CUCTEM OIIK-1.V.1
JUHENHBIX ypaBHEHUH. Kakoll METO peleH s CUCTEMBI TMHENHBIX VK-2.V.3
20. anredpanvyeckux ypaBHEHUN MPUMEHSIIOTCS B TOM Cllydae, eciid
MaTpHUlla CUCTEMBI HE SIBIISIETCS KBaJpaTHON?
5 IIpy kakOM yCITOBUM OJTHOPOAHASA CUCTEMA JTMHEUHBIX YPaBHEHUI OIIK-1.3.1
L. MMEET HEHYJIEBOE pelIeHue?
Kak Ha3piBaeTcs [ByMEpHasl CUCTEMA KOOPAUHAT, B KOTOPOI OIIK-1.3.1
22. KaXK7asi 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
5 IPOCTPAHCTBE OIpeaesseTcs TpeMs unciaamu - (I, 0, ¢), rae r—
3. pannyc-BeKTOp TOUKH, 6 U ¢ — 3eHUTHBIN U a3UMYTaJIbHBINA YTIIbI
COOTBETCTBEHHO?
5 UYrto Takoe BeKTOp? YK-2.3.1
4. OIK-1.3.1
Kak Ha3piBaeTcs BEKTOpP, Hayallo KOTOPOI'O COBMAJIAET C €r0 YK-2.3.1
25. KOHIIOM?
I[To xakoii popmysie onpenenseTcs CKaIIpHOE TPOU3BEICHNE OIIK-1.3.1
26. BEKTOPOB?
I[To xakoii popMyIie BEIYUCISAETCS CKAIIPHOE MPOU3BEACHUE OIIK-1.3.1
—
27. BCKTOPOB @ U b , €ClTi U3BECTHBI KOOPJANHATHI BEKTOPOB B
nekaproBoit cucteme (B cucreme : 0, Oy, 0z)
I[To xakoii popMysie BEIYUCISIETCS BEKTOPHOE MMPOU3BEACHUE OIIK-1.3.1
BEKTOPOB, €CJIM U3BECTHHI NX KOOPAMHATHI B IEKAPTOBOW CUCTEME
28. koopauHart (X, Y, z)?
29 ITo kakoit popmyre onpenensercss MOAYJIb BEKTOPHOTO OIIK-1.3.1
' MIPOU3BEJCHUS BEKTOPOB?
30. UeMy paBHO pacCTOSIHUE OT TOYKH 0 MPAMOA? OIIK-1.3.1
3aganue 1. CocraBuTh ypaBHeHUE mpsiMod mnpoxoxasmed uepe3 | OIIK-1.V.1
. L oxt2 y—9
TOUKy M (2,4) 1 nepneHuKyIIpHON MpsIMO y = -
OtBer 3amMcaTh B BUJE YypaBHEHUS TMPSMOMl C  YIJIOBBIM
21 K03 urmeHTOM

3amanue 2. CocTaBUTh ypaBHEHUE NPSIMOH MPOXOIALIEH uepe3
TOYKY M(1,—4) 51 NEPIEHAUKYIIIPHON IPsIMOi
—4x —5y+14=0.

OtBer 3amMcaTh B BHUJE YpPaBHEHUS MPSMOM C  YIJIOBBIM
Kod(purmeHToM




3ananue 3. CocTaBUTh ypaBHEHUE NPSIMOH IPOXOIsALIEH uepe3
x+16 _ y—9

—4 -5
OtBer 3amMcaTh B BHUJE YpPaBHEHUS MPSMOM C  YIJIOBBIM
Koa(urmeHTOM

TouKy M (—1, —3) 1 napasuiesbHON IPsAMOM

3aganue 4. CocTaBUTh YpaBHEHUE NPSIMON MPOXOASAIIEH uepes
Touky M (1, —1) 1 nepneHaANKYJIApHOU IpsMOil y = —5x + 2.
OtBer 3amMcaTh B BHUJE YpPaBHEHUS MpPSMOM C  YIJIOBBIM
ko3 urmeHTOM

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

TOuKy M (3,1) u nepneHauKyIspHON MpsIMOi — =

OtBer 3amMcarb B BHJE YPAaBHEHHMS TMPSMOM C  YIJOBBIM

K03 uUImeHTOM

Kakum ypaBHEHHEM ONUCHIBAETCA MIJIOCKOCTh B AEKapTOBBIX YK-2.3.1
32. KoopauHaTax (X, Y, 2)? OIIK-1.3.1

Chopmynupyiite  HeoOxoammoe U gocratouHoe  ycioBue | OIIK-1.3.1
33. NapauIeTbHOCTU MPSIMOU U TUIOCKOCTH.

Kakum ypaBHeHHEM onuchiBaeTcs mnpsimasd, npoxoxsmas uepe3 | OIIK-1.3.1

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

Kakum ypaBHEHHEM OMUCHIBAETCS TIPsIMast, TPOXOSINAast uepe3 IBe OIIK-1.3.1
35. TOYKH (X1, Y1, Z1) ¥ (X2, Y2, Z2)?

Kakum 006pa3oM MOXKHO 3a7aTh IPSIMYIO C TIOMOIIBIO IBYX OIIK-1.3.1
36. MJIOCKOCTEH?

C nmomoIpio Kakoi (hopMyITbl MOKHO HAWTH yroJl MEXKIY OIIK-1.3.1
3r. NPSAMBIMH?

Hopwmais k mmockoctr umeet koopauuatsl (A, B, C); koopauHaTh OIIK-1.3.1

HarpasJsroIero Bekropa npsmoit (I,m,n)/
38. C moMoripIo Kakoi GopMysIbl MOKHO HAMTH YTOJl MEXITY MPSIMOUN 1

MJIOCKOCTBIO?

ITo kakoit popmyse MOKHO ONPENETUTh PaCCTOSHUE OT TOYKHU 10 OIIK-1.3.1
39. IJIOCKOCTH?
40. Hanummure kaHOHWYECKOE YpaBHEHUE AJUTUIICA. OIIK-1.3.1
41. Hanumure kaHoHMYECKOe YpaBHEHUE TUIIEPOOPBI. OIIK-1.3.1




42. Hamnummre kaHOHUYECKOe ypaBHEHUE TTapaOoITbl.

OIIK-1.3.1

Bomnpocs! (3agaun) muis 3adera / nud¢. 3auera npencrabieHsl B Tadnuie 16.
Ta6muia 16 — Boripocs! (3amaun) nist 3auera / audd. 3adera

Ne /i [Tepeuens BompocoB (3aga4) amns 3a4dera / qudd. 3ayera

Kon
WHMKATOpa

Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO

[lepeyeHp Tem Uii KypCOBOTO IPOEKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOThI

MpeICTaBICHBI B TabmwmIe 17.

Tabmuua 17 — IlepeueHb TeM AJ1s1 KypCcOBOTO MPOEKTUPOBAHMS/BHIIOJTHEHUSI KYPCOBOM pabOThI

Ne i/t

[IpumepHbIi IepeyeHb TEM I KypCOBOTO IPOSKTHPOBAHMUS/BBITIOTHEHUS
KYpPCOBOM pabOTHI

Y4eOHBIM IIIAHOM HE MPEIYCMOTPEHO

Bompocsl 11 IpOBEIEHMS MPOMEXYTOYHOM arTecTalvMud B BHJE TECTUPOBAHUSA

MpeACTaBICHBI B TabmwuIe 18.

Ta6mmma 18 — [IpumepHsIii TepedeHb BOIPOCOB ISl TECTOB

MaTpul] 0OpaTHbIE
CYILECTBYIOT y

MaTpHiI. ..

Ne N Kopx
[TpumepHBIii IepedeHb BOMPOCOB ISl TECTOB
/11 WHJIMKaTOpa
TuoBoN BapuaHT TECTOB
1 cemectp
1 | [dana maTpuna 1) as VK-2.V.1
2)  -ap;
Az(all alz)
Qz1 Q)
3) an
Eé anredbpanveckoe
JIOTIOJTHEHHE Ay 4 —axp
paBHO...
2 | U3 mpuBen&HHBIX YK-2.V.1

di1 412
1) |21 222

0 aszo

2)

3)




Kakum metomom moxuo | 1)  TI'. Kpamepa YK-2.3.1
pEIuTh cucTeMy
| 2) K. ®.Taycca
ONPEAEIUTEND OCHOBHOM
MATpHIIBI KOTOPOii paBeH 3) ¢ moMoIbI0 00paTHON MaTPHUIIBI
HYJIO 4)  moOBIM CIOCOOOM
Cucrema copmectHa | 1)  Ooubiie 1 YK-2.3.1
TOrJa W TOJBKO TOTHA, | 2)  paHr MaTPHIIbI CHCTEMbI PaBEH
KOTJa. .. paHry pacuIMpeHHON MaTPHIIbI
CUCTEMBI
3) panr pasen 0
4)  panr pasen |
=
Jlnst BekTopoB & u b 1) BeKTOpPHI HEPIECHAUKYISPHBI VK-2.V.1
BBIIIOJIHSFOTCS. YCIOBHS: 2) BEKTOpHI MapajIeIbHbI OIIK-1.3.1
3) BEKTOpPBI MapayUiejbHbI U HE MOTYT
by _ by _ b TIeKaTh HA OJTHOU MPSMOA
Ax Ay G 4) BEKTOpBHI JIeKAT HA OJHON MPSIMOA
roraa.... WJTU TIapaJIyIeIIbHBI
BekropHoe 1) xomnuHeapHo#t  miockoctH, B | YK-2.3.1
NIPOM3BEICHUE BEKTOPOB KOTOPOH JIS)KAT MepeMHOKaCMBbIe
—
d u b — 10 BEKTOD. .. BCKTOpa
2)  TepIeHAMKYJSIPHBIA TIOCKOCTH,
B KOTOpOU JIexar
MIEPEMHO0KAEMbIE BEKTOPHI
3) Hynesoi
4)  coBmamarOUIMii C OJHUM U3

MEePEMHOKAEMbIX BEKTOPOB




7 | PaccrositHME OT TOYKH 110 l) |Axg+Byg+C| VK-2.3.1
TIJIOCKOCTH MOYHO VAZ+B2VAZ+C? OIIK-1.3.1
BBIYHCIIUTH 1o 2) A;-A,+B B, +C,C,
bopmyre. .. JA§+3§+cf- JA§+B§+CZZ

3) |Axg+Byg+Czy+D|
VA*+B?+(?
4) |Am+Bn+Cp|
VAS+BE+C =/ m +n +p

8 | I'eomerpuueckoe wmecto | 1)  rumepbosoi OIIK-1.3.1
TOYEK IUIOCKOCTH, CyMMa .

4 2)  mapaboJoi
pacCTOsIHUN OT KaXI0H
M3 KOTOPBIX JIO JBYX 3)  OKPYKHOCTBIO
JQHHBIX  TOYEK  OTOH | 4)  spmumcom
TUIOCKOCTH eCTh
BEJIUYMHA ITOCTOSHHAS,
Ha3bIBACTCH. ..

9 | Haiitu ypaBHEHHE 1) x+1 _ y-2  z—4 OIIK-1.V.1
NpSMOM,  MPOXOIALIEH -3 2 4
qepes TOYKY 2) x+l _ y+2  z+4

3 2 4
A(—1;2;4),
NEPIEHIUKYIIPHO 3) x-1 _y-2 _z—4
-3 -2 -4
MIJIOCKOCTH
3x-2y-4z+1=0 g) Eorfz_zn
-3 -2 -4

10 | Pemuts cucremy | 1) x=0,y=1,z=-3 OIIK-1.¥.1
JUHEHHBIX  ypaBHEHUU 2)  x=0,y=1,z=-2
METOJIOM l'aycca

x+}’+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 %)
2 -1y /1 -2 2 7 2
(1 2 ) (3 2 ) ) (1 0)
0 0
3 ()
7 2
9 (G )
12 | dana matpuna 1) ayy YK-2.V.1
A:(an '1112) 2) Az
Az1 QAzz/
3) ap;
Eé anredpamdeckoe | 4)  —q,,
JIOIIOJTHEHUE Axq
paBHo. ..
13 | Marpuna A7t 1) At-AaxA-At VK-2.3.1
Ha3bIBaeTCsI  OOpaTHOM _
2) Al-A=1
MaTpuILe A, eciu
BBIMOJTHAETCS YCIOBHE 3 A'-A=A-A'=E
4) A1-A=0
14 CKaJ'ISIpHBIM l) |& | | E_;| arccos o OHK'I.Y.I
NPOU3BEJCHUEM  JIBYX .
.| 2 |.:5:'||b| ctga
HCHYJICBBIX BEKTOPOB @@
u b HaseiBaetcs uucio, | 3) |ﬁ'|‘5|cosa’
paBHoOE. .. .
4) |dl|bltga
15 | Yemy paBHO cmemranHoe | 1) 0 YK-2.V.1
IPOU3BEICHUE BEKTOPOB 2) 1
aba
3) -2




4 2

16 | YpaBHeHue npamoit, | 1) (x—a)+(y—b)=0 YK-2.3.1
MPOXOJIAIIECH 4Yepe3 IBe 2) y-y1  x—x
TOYKH MOKHO COCTaBUTH Yoy xE
1o ¢opmysre... 3) Alx—x)+Bly—y,) =0
4)  ¥y—yo =k(x—x0)
17 | F'eomerpuueckoe ™ecto | 1)  IlapaGomy YK-2.3.1
TOYEK, KOTOpBIE 2)  oxpysHOCTS
XapaKTePU3YIOT
JKCIeHTpucuTeT & >1 3)  rumepGory
npeJcTaBisieT co0oi 4)  swmnc
18 c 1) AelCTBUTEIBHON OCBIO YK-2.V.1
OtHomieHue ~—
a 2) acuMNTOTOMH
HA3bIBACTCA. .. 3) IKCIEHTPUCHTETOM
4) (oKaIbHBIM PATHYCOM
19 | Haiitn YpaBHEHHE | 1) x+l  y-2  z—4 VK-2.V.1
3 -2 -4
NpsAMOM,  MPOXOIAIICH
uepes TOUKY | 2) xtl _y+z _ ztd
3 2 4
A(-1;2;4),
HEePIICHIUKYIISIPHO 3) _oyr_zd
PHEHHKYIIp — -5 -
IUTOCKOCTH
5 x+1  y+2  z+4
3x-2y-4z+1=0 3 5 4
20 | OnpenenuTs kakoe | 1)  xZ+y2-8x=0 OIIK-1.V.1
ypaBHECHHUE JIMHAN .
2) x=--,25—9y2
COOTBETCTBYET 3

napadore. ..




3)  -2x%+3y2-4x+15y+4=0
4)  x+4y-2y*-5=0

21 | Pemnth cucremy | 1) x=0, y=1, z=-2 OIIK-1.V.1
JVHEUHBIX  ypaBHEHHMU 2)  x=0,y=-1, z=2
METOA0M l'aycca ’ ’

x+y+z=2 3) x=0, y:1, =2
2Zx —y+3z=10
—x+2y—z=-5 4) x=0,y=-1,z=3
22 | Bpluuciautb YK-2.3.1
-1 -1y 4 -2 7 1 OIIK-1.3.1
G )G 2) v (5
-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 TOUKA 2) (-1;3) OIIK-1.3.1
3) (23)
4) (=2;1)

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

HanpaBieHueM ocu OX 4) tg(2)
YIOJ o, paBHBIN:
25 | Yron Mexay npsMbIMU ) tge= ‘ 1-5 VK-23.1
1+1+5
y=x+1y=5+3 OIIK-1.3.1
onpenensercs mo| 2) tge= ‘1:,,15




bopmyre:

3—(-5)

3 twe= |1+1a={—5}
3-5
4) o= ‘1+1=«5
26 | Ilpy pemieHMM CHCTEMEI 1) 5 3‘ OIIK-1.Y.1
8 7
JUHEUHBIX  YpaBHEHUU
X1 + 3x2 =5 2 1 3
{4x1 —7x, =8 o | 2y —7|
MIpaBUIy 3) g _3?|
Kpamepaonpenenurennb
A MeeT BUL: 1 5
4) 4 8‘
27 | Pemuthb CHCTEMY 1) (2;-1) OIIK-1.¥.1
JUHEHHBIX  YpaBHEHH 2) mpaswmio Kpamepa nempumenumo | YK-2.V.3
x;1+2x,=0 3) (1,2
4x,+8x, =1 o
' 4 21
npaswityKpamepa:
28 | Pemnth CHCTEMY 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
29 | lokasarenpHass  (opma 1) ﬁei_T“ OINK-1.V.1
KOMILIEKCHOT'O YHCIIa 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
oOydeHus1, IpeCTaBIeHbI B Ta0uie 19.

Ta6muma 19 — [lepedeHb KOHTPOIBHBIX PadbOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. Meroandeckue MaTepHAIIb, ONPEICIISIONTIE TIPOIEYPhl OLICHUBAHUS
MH/IMKATOPOB, XapaKTEPU3YIOIIUX dTarbl (OPMUPOBAHUS KOMIIETCHIIUH, COIEpKATCS B
JIOKJIbHBIX HOpMAaTUBHBIX akTax ['Y All, pernaMeHTUpYIONIMX TOPSAOK U IPOUEAYPY
MPOBCACHU TCKYIICTO KOHTPOJIA YCIICBACMOCTU U HpOMG)KyTO‘IHOﬁ arrecraluu
obyuaroruxcst 'Y ATL

11. Meroanyeckue yka3zaHus Ui 00y4JaroImuXcst 10 OCBOSHHUIO TUCIUILITUHBI

N3yuenne 1aHHON AUCUUILIMHBI HAPaBJIEHO HAa ()OPMUPOBAHUE YMEHUI 1 HaBBIKOB B
00JIaCTH aHAJUTUYECKONH T'€OMETPUH U JIMHEHHON anreOpbl, pa3BUTHE MPOCTPAHCTBEHHOTO
NPEJCTAaBICHUS CTYIEHTa; BOOOpPaKEHUS; JIOTMUECKUX H CUETHBIX CIIOCOOHOCTEH;
OpPraHU30BaHHOCTH TPH NPOBEAECHUH OOJNBIIET0 O00bEMa BBIYMUCICHUH; HCHOIB30BAHUS
MaTeMaTHKU JUIsl PElIeHHs] KOHKPETHBIX 3a/ad, OOECleYeHHE OCHOBBI JUIsl NMPUMEHEHMS
MaTeMaTHYECKUX METO/I0B UCCIIEIOBaHMS, MOJIEIUPOBaHUS, IIPOEKTUPOBAHMS,
ONUPAIOLIYIOCS Ha JaHHYK JUCLHUIUIMHY, KOTOpbIE€ HIPAlOT BCe OONBIIYI0 poOJb B
COBPEMEHHOM HayKe U TEXHHUKE.

11.1. Meroauyeckue yka3zaHds i1 OOYYAIOIIMXCS IO OCBOCHHIO JIEKIIMOHHOTO
MaTtepuana

OCHOBHOE Ha3HA4YEHHE JICKIIMOHHOTO MAaTe€pHalla — JIOTMYECKH CTPOMHOE, CUCTEMHOE,
riy0oKoe M SICHOE M3JI0KEeHHEe ydeOHoro marepuaia. HazHaueHue COBpEMEHHOH JIEKIUHU B
paMKax JUCLUIUIMHBI HE B TOM, YTOOBI MOJTY4YHUTh BCIO MH(OPMALMIO IO TEME, 3 B OCBOEHUU
GbyHIaMEHTAIBHBIX TPOOJIeM IUCHUUIUIMHBL, METOJOB HAYYHOTO IIO3HAHUS, HOBEHIINX
JOCTHKEHUH HayuyHO! MbICIH. B yueOHOM mporecce JIeKIHs BBIMOIHAET METOI0JIOTHYECKYIO,
OpPraHU3alMOHHYI0 M WHGOpMaNMOHHYIO (yHKIUH. JleKuus pacKpblBaeT TNOHATHUHHBINA
anmapar KOHKPETHOW oOyacTH 3HaHus, €€ HpoOJeMbl, JaeT IEeJIbHOE HPEJCTaBICHHUE O
JUCLUIUIMHE, TOKA3bIBAET B3aUMOCBS3b C JPYTMMH JUCLUILIMHAMM.

IInanupyemble pe3yabTaThl 1P OCBOEHUH 00y4YalOUIMMUCS JIEKIIMOHHOTO MaTepuaa;

— IIOJIy4YEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aMUMOCBA3AaHHBIX 3HAaHUW, YPOBECHBb
KOTOPBIX ONPENENISECTCS LEIEBOM YCTAHOBKOM K KaXK10M KOHKPETHOU TEME;

— TOJY4Y€HHUE OIbITa TBOPUECKONH PabOThI COBMECTHO C IPENOAaBaTENIEM;

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

— NOSABJICHME HEOOXOIMMOro HHTEepeca, HEOOXOOUMOIo HJsl CaMOCTOSITEIbHOMN
paboTHI;

— IIOJy4Y€HUE 3HAHMM O COBPEMEHHOM YPOBHE pa3BUTUS HAyKU U TEXHUKU U O
MIPOTHO3€ UX Pa3BUTHS Ha OIIKANIINE TO/IBI;




— HAy4YUTHCS METOIUYECKU o0OpabarhiBaTh MaTepuan (BBLACISATH TJIABHBIE MBICTH U
MOJIOKEHUS, TPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HMX B  Pa3IWYHBIX
(bopmMyIHpOBKax);

— TOJy4YeHHEe TOYHOTO TIOHUMAaHHUSI BCEX HEOOXOUMBIX TEPMUHOB U TTOHSITHH.

JIeKUMOHHBIA MaTepuag MOXKET CONPOBOXKAATHCA JAEMOHCTpAllUel ClIalgoB |
WCIOJIb30BAaHUEM PAa3/IaTOYHOTO MaTepHalia TpHU MPOBEISCHUH KOPOTKHX IHCKYyCCHUH 00
0COOEHHOCTSIX MPUMEHEHHS OT/ICIBHBIX TEMATHK 1O JUCITUTIIINHE.

CTpyKTypa OpeJIoOCTaBICHUS JEKIIMOHHOI0 MaTepHaia:

— Omnpenenenns MaTeMaTHYECKUX TEPMUHOB.
—  ®opMynupoBKa TEOPEMBI.

— Jloka3arenbCTBO TEOPEMBI.

— HMmmoctpupyronme npuMepsl.

11.2.  Meroanyeckue  yKazaHus JUId  OOYYaIOUIMXCS MO  MPOXOXKICHUIO
MPAaKTUYECKUX 3aHITUN

[IpakTryeckoe 3aHsATHE SBISAETCS OAHOM M3 OCHOBHBIX ()OPM OpraHU3ALUHU Yy4eOHOTO
mpouecca, 3akiloYarolielics B BBIIOJHEHUH OOY4YalOUUMHUCS TOJ PYKOBOJACTBOM
npernoiaBaTeNsi KOMIUIEKCa Y4YeOHBIX 3aJaHUi C IIeTbI0 YCBOEHHUS HAyYHO-TEOPETHUECKUX
OCHOB Y4eOHOI IUCIHMIUIMHBL, NPUOOPETEHHs] YMEHUH M HABBIKOB, OIbITA TBOPYECKOI
NESTENBHOCTH.

llenpto MpakTHYECKOro 3aHATHS JUId  OOydarollerocs SBIsIeTCS IPUBHUTHE
oOyuJaroiemMcsi yMEHUU U HABBIKOB MTPAKTUYECKON ACSITENFHOCTH 110 U3y4aeMOW JUCIIUILTHHE.

[Inanupyemble pe3yabTaThl IPU OCBOEHUHU O0YYaIOLIEMCs MPAKTUYECKUX 3aHATHI:

— 3aKpervieHHe, yriIyOJeHHe, pacluIMpeHHe M JeTalu3alus 3HAHWA NpH pelIeHUN
KOHKPETHBIX 33]1a4;

— pa3BUTUE T[IO3HABATEIbHBIX CIIOCOOHOCTEH, CaMOCTOSATEIbHOCTH MBbIIICHUS,
TBOPUYECKON aKTUBHOCTH;

— OBJIAJICHUE HOBBIMH METOJAaMHU WU METOJAMKAMH HM3yYeHHUs KOHKPETHOM yueOHOil
TV CLUTIINHBI;

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

— olecrieyeHrne pallMOHAIBHOIO COYETaHUS KOJUIEKTUBHON M MHIAMBUAYAIbHOU (opM
oOy4eHwUs.
QOyHKIUY TPAKTUYECKUX 3aHATUH:

— IIO3HaBaTeJbHAs;

— pa3BUBaIOILAs;

— BOCIIUTATEJIbHAS.

[To xapakTepy BBINOJHIEMBIX OOYYArOMIMMCS 3aJaHUNA MO0 MPAKTUYECKUM 3aHATHUSIM
MOAPA3AEIIAOTCS Ha!

— O3HAaKOMUTEJIbHBIE, IPOBOJUMBIE C LEIBI0 3aKpEIUIEHUsT U KOHKpPETH3aluu
U3Y4EHHOI'O TEOPETHUUECKOI0 MaTeEpUaa;

— AQHAIMTHUYECKUE, CTaBAILIUME CBOEH MENbI0 TOJy4yeHHWE HOBOM uHpopMmanuu Ha
OCHOBE ()OpMaTM30BAHHBIX METO/IOB;

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

®opMbl OpraHU3alMU MPAKTUYECKUX 3aHIATHH ONpenensioTcs B cCOOTBETCTBUHM CO
cneuu(pUIecKUMA OCOOCHHOCTSAMHU y4eOHOW NUCIUIUIUHBI U 1ensiMu o0ydeHus. OHU MOTYT
MIPOBOJIUTHCS:

— B HWHTEpaKTUBHOW (Qopme (pemieHne CUTYallMOHHBIX 3a]ad4, 3aHSATUS 110
MOJIETTMPOBAHUIO  pEaJbHBIX YCIOBUHM, [I€IOBBIE WUIPbl, HUIPOBOE IPOEKTUPOBAHHUE,
MMUTAIMOHHbIE 3aHSATHS, BBIC3JIHbIE 3aHATHS B OpraHu3aluu (MPEeANnpHUsATHs), eI0Bas



yueOHass wurpa, pojieBas Wrpa, ICHXOJOTHYECKUH TPEHHMHI, Keic, MO3roBOM INTYypM,
TPYIIIOBBIE TUCKYCCHH);

— B HE UHTEPAaKTUBHOU (popMe (BBIMOTHEHHE YIPAKHEHUH, pEIIeHnEe TUIOBBIX 33/ad,
peleHre CUTYallMOHHBIX 3a]1a4 U JIpyroe).

Metoauka MpoBeIeHHs MPAKTUYECKOTO 3aHATHS MOXET OBbITh pa3iMyHOU, MPU 3TOM
BaXXHO JIOCTHKEHHE OOILEeH 1IN JUCIUIIIMHBI.

TpebGoBaHUs K TPOBEICHUIO TPAKTUYECKUX 3AHITHI

[IpakTuyeckne 3aHATHA HAYMHAIOTCA C 3allCH B OKypHal MpernoJaBaTels
MPUCYTCTBYIOIUX CTYACHTOB. 3aTeM OOBSABIAETCS TeMa MPAKTUUECKUX 3aHATHH.

[IpenoaBaTens YMTaeT yCJIOBHE 3aJaydl M IpeJiaraeT CTYIACHTaM CaMOCTOSITENBHO
peLUTh 3aJa4dy, UCIIOJIb3ys 3HAHUS, [TOJIyYCHHbIE CTYAEHTOM Ha JeKIUH. CTyAEeHT, KOTOPbII
MEPBBIM PELIWI 3ajauy, BBI3BIBACTCS K JOCKe. B ciyyae eciM CTYAGHT NPaBUIIBHO PEIInI
3ajady, OH noisydaer 5 OamioB. Eciu cTymeHT pemiaer 3ajady ¢ IMOMOIIBIO IIpEnojiaBaTers,
To monyyaer 4 Oamna. 3areM, B KOHIIE CEMECTpa, OLCHKH CTYJIEHTOB (BKJIIOYasi OLEHKY
MOCEIIAeMOCTH) TepeBoaATcs B OoHyChl (kadecTBO) or 0 g0 S5 OayoB. DTH OOHYCHI
N00aBIAIOTCS K 0011eii cymMMe 0ajuIoB B paMKaX MOJIYJIbHO-PEHTHHIOBOM CHCTEMBI.

CryneHTtaM BbIIaeTCsl JIOMAalllHEE 3a/JlaHue B BUJE 3a/ad, KOTOpPbIE OHM CHAIOT B
YCTaHOBJICHHBIE CPOKH.

11.3.  Meroauyeckue  yKazaHus Ui OOYYAIOMUXCA 1O  MPOXOXKIACHHUIO
CaMOCTOSITENIbHON PabOTHI

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

Jlnst oOydaronuxcsi mo 3a04HOU (opme 0O0Yy4eHHUs, CaMOCTOATENbHAs paboTa MOXKET
BKJIIOYATh B C€0S1 KOHTPOJIBHYIO PaboTYy.

B mporiecce BBITIOTHEHUSI CAaMOCTOSATEIBHOU paboThI, y 00ydaromerocs GopMupyercs
1esiecooOpa3Hoe TUTAaHUpOBaHWE pabodero BPEeMEHH, KOTOpOE TO3BOJISIET UM pPa3BHBATh
YMEHHS U HaBBIKM B YCBOCHHUU M CHUCTEMATH3AIMH MPHOOpETaeMbIX 3HAHUWH, oOecredynBacT
BBICOKMH YpOBEHb YCIEBACMOCTH B IEPHOJA OOYYCHHS, IOMOTAeT IIOJyYUTh HABBIKH
MOBBIIIECHUS TPOGECCHOHATHHOTO YPOBHSI.

MeroaudeckuMH ~ MaTepHallaMH, HAMpaBISIONUMH  CaMOCTOSATENBHYIO  paboTy
00y4aIOIIUX CSISBIISIIOTCS:

— y4eOHO-METOAMYECKUI MaTeprall 0 AUCIUTUINHE.

11.4. Meroauyeckue yKazaHHs Il OOYYAIOIMIMXCS IO MPOXOXKIACHUIO TEKYIIETO
KOHTpOJISL YCIIEBAEMOCTH.

Texkymuil KOHTpPOJIb YCIIEBAEMOCTH IPEAyCMATPUBACT KOHTPOJIb KAuyeCTBA 3HAHUU
00y4aroIuxcsi, OCYIIECTBISIEMOr0 B TEUEHHUE CEMECTpa C IIeJIbI0 OLIEHUBAHMSI XOJa OCBOCHUS
JTUCIUTITUHBL.

B Tteuenume cemectpa B cucreme aucraHiuoHHoro oOyuenus ['YAII B dopwme
TECTHPOBAaHUS TPOBOJATCA JBE IPOBEPOUYHbIE pabOThI IO pEIIeHHI0 337ady WU OJIUH
TEOPETUYECKHil ompoc (MmepedyeHb BOMPOCOB JUIsl TECTOB pa3MelieH B «baHke BOIMPOCOB) B
cucremMe quctaHimonHoro ooyuenus ['Y AIT).

Pe3ynbTarhl TEKyIEro KOHTPOJIS YCIEBAEMOCTH OyIyT YUUTHIBATHCS MIPU MPOBEACHUN
MPOMEXYTOUYHON  arrecTanui (IPH  HUCIOJB30BaHUU  OANbHO-PEUTHHTOBOW  CHUCTEMBI
OLICHUBAHMUSI, KKIBIH BUJ KOHTPOJIA OLEHUBAeTCsl B Oaiiax, U3 KOTOPBIX (opMUpYETCs
UTOTOBBIN PE3YIIBTAT).

11.5. Meroauyeckue  yKazaHus JUId  OOYYalOUIMXCS MO  MPOXOXKICHUIO
MPOMEKYTOYHOM aTTECTALINH.



[TIpomexxyTounass — aTrectamust OOyYalOIUXCs  IpelycMaTpUBaeT  OLIGHUBAHHE
MIPOMEXYTOUYHBIX U OKOHYATEIbHBIX PE3yIbTaTOB O0yueHus Mo AucuuiinHe. OHa BKIIOYAET
B ceOst:

— 9Kk3aMeH — (opMa OLEHKH 3HaHUHM, MOJIyYEHHBIX OOy4aroUmIMMcs B IIpolecce
M3yYeHHUs] BCEM JUCHUIUIMHBI WJIM €€ YacTH, HAaBBIKOB CaMOCTOSITENIbHOW paboThl,
CIIOCOOHOCTH TMPHUMEHSITh MX JJs pElleHUs MPAKTUYECKUX 3ajad. DK3aMeH, Kak MpaBUIIo,
IIPOBOJUTCS B IIEPUOJ IK3aMEHALMOHHOM CECCUU U 3aBEpLIACTCS aTTECTALlMOHHON OLEHKOU
«OTIUYHO», «XOPOIIO», «yJAOBIECTBOPUTEIBHOY, «HEYJOBIETBOPUTEIBLHO.

Cucrema OLEHOK NpU NPOBEACHUM ITPOMEXYTOUYHOM aTTECTAl[MM OCYLIECTBIISIETCS B
COOTBETCTBUU C TpeOoBaHusmu [lomoxkeHnii «O TEKyIeM KOHTPOJIE YCIEBAEMOCTH |
MIPOMEXYTOUHOW aTTecTanuu cryaeHToB I'YAII, oOydarommxcss Mo mporpaMMaM BBICIIETO
obpazoBanus» u «O MOAYILHO-PEUTHHTOBON CHCTEME OIEHKH KadecTBa ydeOHOH paboThI
ctynentoB B 'Y AIDy.



Jluct BHeceHUs U3MEHEHUN B pabouylo IporpaMmMy JUCIUIUIMHBI

[Hata BHEceHuUs
W3MEHCHHI 1
JIOTIOTHECHHHM.

Iloanuce BHeCHIETO
W3MCHCHHS

ConeprxaHne N3MEHEHHUH W JOTTOTHEHUI

Jara 1 Ne

MPOTOKOJIA
3aceaHus
kadeapbl

ITonmuce
3aB.
kaeapoit




