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AHHOTaUs

JucrunnmHa «MaTtemaTuka. AHaIUTHYECKas: TEOMETPHUS U JIMHEHas anreOpa» BXOIUT B
o0pa3oBaTeNbHYI0 NpOrpaMMy BbICIIETO 0Opa3oBaHUsi — TMporpammy OakajaBpuaTa IO
HampaBiaeHuto  moarotoBku/  crenuambHOCTH  09.03.03  «[Ipuxmamnas  wuHpOpMATHKAY)
HampaBlieHHOCTH  «VIHTeIUIeKTyanbHble WH(GOPMAIMOHHBIE CHCTEMBI M TEXHOJOTHI.
Jucnunnuna peanusyercs kadeapoi «Nel»,

JlucuurmivnHa HaleleHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIEIYIOIIUX KOMITETCHIIUNA:

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

OIIK-1 «CnocobGeH NpUMEHATh €CTECTBEHHOHAY4YHbIE M OOIIEMH)KEHEPHBIE 3HAHU,
METO/Ibl MATEMATHYECKOT0 aHAJIN3a U MOJICIMPOBAHUS, TEOPETUYECKOTO U HKCIIEPUMEHTAIILHOTIO
UCCJICIOBAHMSI B MPOPECCUOHAIBHOMN IEATEIHLHOCTIY

ConepxaHne NUCHMIUIMHBI OXBATBIBAET KPYI BOIPOCOB, CBSI3aHHBIX C AHAIUTUYECKHM
OTHMCAaHUEM TE€OMETPUUECKUX O0BEKTOB; H3YYCHHEM CBOMCTB JIMHEWHBIX MTPOCTPAHCTB.

[IpenogaBanue AMCHUIUIMHBI MpeAycMaTpuBaeT cienyromue ¢GopMbl OpraHU3alHuU
y4eOHOTO Tpolecca: JeKyuu, NpaKmuyeckue 3auAmus, CaAMOCMOsAmenvHas paboma
ooyuarowe2ocs.

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

OOmiasi TpyA0EMKOCTh OCBOEHUS JUCHIUILIMHBI COCTaBIseT 5 3aueTHBIX enuHuil, 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. JlucuumnianHa BXOIUT B COCTaB 00s3aTeNbHON YyacT 00pa30oBaTeIbHOIN MPOrpaMMBI
BhICIIeTO oOpasoBanus (nanee — OIT BO).

1.3. TlepeueHb IUTAHUPYEMBIX PE3YJIBTATOB OOYUEHUS MO JUCIUILINHE, COOTHECEHHBIX C
MJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus OI1 BO.

B pesynbrare m3yueHus AWCHMILTUHBI OOydYalomUics AOHKEH 00JaJaTh CIETYIOIIUMHU
KOMIETEHIMSIMH WM WX YacTsMH. KoMIeTeHIMu U MHIMKATOPhI UX JTOCTHXKEHUS MPUBEJICHBI B
tabnwurie 1.

Ta6mmma 1 — [lepedeHs KOMITETEHIIMI W 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 BEIOMPATH

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

N ONTUMAIBFHOTO CTI0C00a pelieHus 3a/1a4 C
OTpaHUYCHUH

Y4E€TOM HMEIOIIUXCSl YCIOBUH, PECYPCOB U
OrpaHUYECHUN




OIIK-1 Cnocoben
HpI/IMeHHTI:

U OOIICHH)KEHEPHBIE
3HAHUSI, METO/IbI
MaTeMaTHYECKOTO
aHaJIM3a u
MO/JICITUPOBAHHUS,
TEOPETHYECKOTO U

O6menpodeccrnoHanbHbIE
KOMIICTCHIINHU

UCCIIC/IOBAHUS B
npodhecCuoHATBLHOM
JICSATEIbHOCTH

€CTCCTBCHHOHAYYHBIC

SKCIICPUMCHTAJIbHOT'O

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
MaTeMaTUYCCKOT0 aHaln3a 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

HN3YUCHHUU 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 paclpeeNIeHUe 3TOH TPYIOEMKOCTH 110 CEMECTPaM) MPEACTABICHBI B
Tabymue 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. 16 16
B TOM YHCJIE:
nexuu (J1), (gac) 8 8
npaktudyeckue/cemunapckue 3anarus  (113), 8 8
(gac)
naboparopusie pabots (JIP), (dac)
KypcoBoii mpoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac) 9 9
Camocmoamenvnasn paboma, Bcero (dac) 155 155
Buo npomesxxcymounoii ammecmayuu:. 3a4er,
mudd. 3auger, sk3amen (3auer, udd. 3au, JK3. JK3.
DK3.%%)

*%
Ilpumeuanue:  KaHIUAATCKHI SK3aMEH

4. ConepxaHue JUCITUTUTHHBI
4.1. Pacnpeznenenue TpyI10€MKOCTH TUCHUIUIMHEI O pa3/enaM 1 BUIaM 3aHITHIM.
Pazgenbl, TeMBbI TUCITUTIIIUHBI KX TPYAOEMKOCTh TPUBECHBI B Ta0IUIIE 3.

Tabnuna 3 — Pa3ensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh



Pazmensl, TeMBI JUCITUTUTHHEI Jlexmn I13 (C3) JIP KII CPC
(qac) (qac) (qac) (qac) (qac)
Cemectp 1

Paszmen 1. KoMIuiekcHble urcia u 2 2 21
MAaTpPHIIBI
Pazgen 2. CuctemMbl TMHEIHBIX 1 2 21
ypaBHEHUI
Pasnen 3. JIunelHbIE TPOCTPAHCTBA 1 0 21
Paszen 4. Bekropbl 1 1 21
Pasznen 5. [psimasi Ha MIOCKOCTH 1 1 21
Pasnen 6. [lpsimasi 1 IIIOCKOCTD B 1 2 25
HPOCTPAHCTBE
Paszpen 7. KpuBsle BToporo nopsijika 1 0 25
Hrtoro B cemectpe: 8 8 155
Hroro: 8 8 0 0 155

IIpakTnyeckass MOATOTOBKA 3aKJIIOYAETCS B  HEMNOCPEACTBEHHOM  BBIIIOJHEHUU
OoOy4JalImUMHUCs  OMNpEAeNeHHBIX  TPYOOBBIX  (PyHKUIMIA,  CBSI3aHHBIX C  Oynyiei
npo¢eCcCHOHATIBHOMN 1A TETbHOCTBIO.

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

Tabnuna 4 — ConeprkaHue pa3eyioB 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
KOMILIEKCHOT'O YHCJIA.
Ilonsatne marpuubl. JIMHEHHBIE oOllepauuy HaJx MaTpulaMu. JIuHelHas
3aBUCUMOCTh W HE3aBUCHMOCTh MATpUL. TpaHCIOHMPOBAHHE MATPHIL.
YMHOXkeHUE MaTpull. MHOTOUJIEHBI OT KBaIPATHBIX MATPUIL

2. Omnpenenurenu u ux cpoiictBa. OOpaTHast maTpuiia. Pemenue npocteimmx
MAaTpU4HbIX YypaBHEHUN. MarTpuyHblii METOX pEUICHUSA JIMHEHWHBIX
YpaBHEHU.

Merton Kpamepa. Metog "aycca.
CoOcTBeHHBIE YHCIa U COOCTBEHHBIE BEKTOPBI KBAJPATHBIX MAaTpUIL.
OYHKIMH OT KBAaJAPATHBIX MaTPUI]

3. Jluneitnsle mpocTtpaHcTBa. OmpeneneHne W npumepsl. basuc n
koopauHathl. JluHelHble  mpeoOpa3oBaHus. Marpuia  JIMHEHWHOTO
npeoOpa3oBaHusl.

4, ['eomeTpuueckue BekTopsl. OCHOBHBIE onpeeneHus. JInHelHble onepanuu

HaJ BeKTopaMmu. JInHeitHas He3aBUCUMOCTh BeKTOpoB. basuc. KoopauHaTsl.
CuctemMbl KOOPIMHAT HA MIJIOCKOCTH U B IPOCTPAHCTBE

CkansipHoe pou3BeJeHUE BEKTOPOB. BekTopHOE MpOn3BeIeHNE BEKTOPOB.
CMelaHHOe TPOU3BEJIEHNE BEKTOPOB.




5. VYpaBHeHUs NpAMON Ha IJIOCKOCTH. 3aJayd Ha COCTABJICHUE YpPaBHEHHI
IIPSIMOM.

VYron Mexay NpsiMbIMU Ha TUIOCKOCTH. PaccTosiHe OT TOYKH 10 NPAMOM Ha
IJIOCKOCTH. PaccTosiHre M1y apajlyiesIbHbIMU NIPSMBIMU.

6. YpaBHEHUSI TIIOCKOCTHU. 3alaHUE NIPSIMOU B TPOCTPAHCTBE.

YTroa MeXIy IMIIOCKOCTAMHU. YTOJI MEXAY IPSIMBIMU B IIPOCTPAHCTBE. YTOII
MEXIY MNpsSMOM M IUIOCKOCTBIO. PaccTosHMe OT TOYKM [0 IUIOCKOCTH.
PaccrosiHne mMexny napajulelbHBIMU INIOCKOCTAMU. PaccTosHue OT TOYKH
JI0 TPSIMOM B MPOCTPAHCTRBE.

7. Onnunc. ['unep6ona. [Tapabona. IlonspHoe ypaBHEHHE KPHBOW BTOPOTO
nopsika. Kanonnueckue ypaBHEHHsI KPHBOM BTOPOTO MOPSIIKA

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

Ta6muma 5 — [IpakTudeckue 3aHsITHS U UX TPYJT0EMKOCTh

N3 Hux Ne
DOpMBIITPAKTH .
No o Tpynoem- | mpakTH4eCKOM | paszjaena
i TeMbl NpakTUYECKUX 3aHATHI HECKHX KocTh, (4ac)| MOAroTOBKH, | AuCIHI-
3aHATUN
(dac) JIUHBI
Cemectp 1
1. | HeiicTBus HaJ KOMILIEKCHBIMU Pemenue
YUCJIaMH B aIre0panvecKoi 3a7a4
dopme. Tpuronomerpudeckast
dhopmMa KOMIUIEKCHOTO YHCIIA. 1 1
JlecTBUs HaJ KOMIIJIEKCHBIMHU
YUCJIaMH B
TPUTOHOMETPHUUYECKOU (hopme
2. JIunHeitHbIe onepanuu Hal Pemrenue
MaTpHULAMHU. 3a1a4 1 1
TpaHcnoHHpOBaHWE MATPHII.
YMHOKEHUE MATPHI]
3. Brlunciienne onpenenurenei. Pemrenue
Ob6parnas marpuia. Pemenue 3a1a4 1 2
MATPUYHBIX YPABHECHUH.
4. Matpuusslii METO, peLICHUS Pemenue
CHUCTEM JIMHEHHBIX YPaBHEHHUI. 3a1a4 1 2
Meton Kpamepa. Meron
l'aycca
5. Pa3nosxeHue BEKTOPOB 110 Pewmenne
0a3ucy. Beruncnenue 3a7a4
KOOpJWHAT TOYEK B 00IIeiH
JIEKapTOBOM CUCTEME 1 4
koopauHat. CkaisipHoe
MIPOU3BEICHNE BEKTOPOB.
BekropHoe u cMenanHoe
ITPOU3BEJICHNS BEKTOPOB
6. VYpaBHEeHMs IPSAMOIL Ha Pemenue 1 5
IJIOCKOCTH. 3a7a4y Ha NPSAMYIO 3a1a4




Ha IIJIOCKOCTHU

7. [IpsiMast 1 MIIOCKOCTH B Pemenue 2 6
MIPOCTPAHCTBE 3azaqy
Bcero: 8
4.4. JlabopaTopHBbIEC 3aHATHSI
Tembl 1a00paTOPHBIX 3aHATHHA U UX TPYJOEMKOCTb ITPUBEACHBI B TaOIUIIE 6.
Ta6muia 6 — JlabopaTopHbIe 3aHIATHS U UX TPYTOEMKOCTh
N3 Hux Ne
Ne TpynoemMKoCTh, | MPaKTHYECKOU | pa3zaena
HaunmenoBanue nabopatopHbix paboT pyA - | TP pasit
/11 (uac) MMOJATOTOBKH, | HUCIIWI
(dac) JIUHBI

VY4eOHbIM MJIaHOM HE MPEAyCMOTPEHO

Bcero

4.5. KypcoBoe NMpoeKTUpOBaHKE/ BHITTOTHEHUE KYPCOBOW PabOThI

Y4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJaromuxcs
Bunsl camocTosiTensHON paboOThI M €€ TPYIOEMKOCTh MPUBEIEHBI B Ta0nuLe 7.

Tabmmia 7 — Buasl caMOCTOSITEIBHOM PaOOTHI M €€ TPYI0EMKOCTh

. Bcero, | Cemectp 1,
Bun camocrosiTensHO#M paboThI
qac qac
1 2 3

W3ydeHne TeopeTHuecKoro MmaTepuania

31 31
nucturiuasl (TO)
Kypcopoe npoektuposanue (KII, KP)
PacuerHo-Tpaduueckue 3ananus (PI'3)
Brimonaenue pedepara (P)
[TonroroBka K TEKyIIeMy KOHTPOJIIO 31 31
ycneBaemoctu (TKYVY)
Homamruee 3aganue (/13) 31 31
KonTponbsabie paboTsl 3a0uHKK0B (KP3) 31 31
[ToaroroBka K MpOMEKYTOUHOMU 31 31
arrectanuu (I1A)

Bcero: 155 155

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




Y4eOHO-MeTOINYEeCKHE MaTepuallbl ISl CaMOCTOSITENIbHOW paboThl O0yYaromuXcs yKa3zaHbl B

mar. 7-11.

6. IlepeueHb MeyaTHBIX U SIEKTPOHHBIX YUEOHBIX U3TAHUIN

[lepeueHpb neUaTHBIX U 3JIEKTPOHHBIX y4eOHBIX M3IaHUH MpHUBEIEH B Tabmuie 8.
Tab6mmia 8— IlepeueHb MeYaTHBIX W AIEKTPOHHBIX YICOHBIX U3aHUN

KommyectBo
SK3EMILISIPOB B
Ugll_ﬂigec bubnuorpadudeckas ccpuika OuOIOTEKE
(KpoMe 371EeKTPOHHBIX
IK3EMIUISIPOB)

VYK 514 BBK Bbexnemuresa JI.A., [lerposuy A.1O., Uybapos 1.A. 200
22.151b42 COOpHUK 3a7a4 110 aHATUTHYECKOH TEOMETPUH U

nHEHHOH anrebpe: Yueb. nocobue / Ilog pen. 1.B.

Bexnemuriepa. — 2-e usz., nepepad. — M.: ®DUSMATIIUT,

2006. — 496 c.
VK Kazakos A.fl, Makaposa M.B. Marematuka. 50
517.521(075.8) Amnanuruueckas reomerpust: yueo. [Tocooue / CIIO.:

I'VAII 2019. - 51 c.
http://e.lanbook.co | bekmemures, J.B. Kypc aHaauTHUeCKOM T€OMETPUH K OBC Jlanb
m/book/58162 JIMHENRHON anreOpsl. [DIeKTpOHHEIH pecypc] —

OnektpoH. naH. — CII6. : Jlans, 2015. — 448 c.
http://e.lanbook.co | bekmemuriesa, JI.A. COOpHHUK 3a/1a4 [T0 aHATUTHIECKOM OBC Jlanb
m/book/72575 TEOMETPHH U JTUHEHHOM anredpe. [DIeKTpOHHBIH pecypc]

/ J1.A. Bexnemurena, /1.B. bexnemumes, A.1O.

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

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

HoBukos. — Mocksa : DUSMATIJINUT, 2015. — 376 c.
https://e.lanbook.c | MaTtematrka. 3aauu MOBBIIIEHHON TPYAHOCTH IS OBC Jlanb
om/book/115483 CTYIEHTOB BYy30B : yueOHoe mocobue / Y. B. MBanos, O.

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

penaknuei U. B. BanoBa. — Cankt-IletepOypr : Jlaus,

2019. — 156 ¢

Usnesa, A. M. Jluneiinas anrebpa. AHaIUTHUECKAS SBbC Jlann
https://e.lanbook.c | reomerpus : yae6Hoe nocodue / A. M. Usnesa, I1. 1.
om/book/152265 Ipunyrxkas, Y. 1. YepHsix. — 5-e u3a-e, UCIp. U A0I. —

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

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

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

om/book/48192

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

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

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



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 | Caburos, 1. X. Jluneiinas anrcopa u

0de/493221 aHaJTMTHYECKasi TeOMETpusl: ydeOHOe TocoOue s
By30B / UI. X. Caburos, A. A. Muxaies. - 2-¢ U31.,
ucnp. u gon. - Mocksa: U3narensctBo FOpaiit, 2022.

— 258 c.
https://urait.ru/bc | ITaxomoBa, E. I'. Jluneitnas anredpa u
0de/434042 aHanuTHYeCKas reomeTpusi. COOpHUK 3aTaHuUi:

yuebHoe rnocobue A1 6akagaBpuaTa u ClieluaInTeTa
/ E.T. IlaxomoBa, C. B. PoskkoBa. - MockBa :
W3parensctBo KOpaiit, 2019. - 110 c.

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

7. IlepedyeHb AIEKTPOHHBIX 00Pa30BaATEIBHBIX PECYPCOB
UH(POPMALIMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTn «HTepHeT»
[lepeuenn 3IEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcoB uH(pOpPMaLMOHHO-
TEJIEKOMMYHHUKAIIMOHHONW ceTn «MHTepHeT», HEOOXOOUMBIX JUIsI OCBOCHHUS TUCHUILUIMHBI
npuBe/ieH B Tabymiie 9.

Tabmuua 9 - IlepedyeHb SIEKTPOHHBIX OOpa30BaTEIbHBIX PECYPCOB HH(POPMALUOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTu «HTepHeT»
URL anpec Hanmenosanmue
http://www.math-net.ru OO1IepOCCHICKUIT MaTEMaTHYECKHIA TTOPTAT
http://e.lanbook.com/view | OBC «Jlaubp»

8. Ilepeuenb HHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepedyenr mporpaMMHOTO OOECIEUEHHUS, HCIOIB3YEeMOTr0 IPU OCYIIECTBICHUHI
00pa3oBaTeNLHOTO MpoIiecca MO AUCIUITHHE.
[TepedyeHs UCIOIB3yeMOTro MPOrPaMMHOTO oOecriedeHus peacTasieH B Tabmauie 10.

Tabmuua 10— Ilepedens mporpaMMHOTO 00eCTIeYeHHS

Ne i/t HaumenoBanue
1. MicrosoftWindows
2. MicrosoftOffice
3. MathType
4, Wolfram Mathematica

8.2. Ilepeuenn MH(POPMALMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMBIX pu
OCYIIECTBICHIH 00pa30BaTEILHOTO MpoIiecca Mo AUCIUITIIHHE

[lepeyeHb HCMONB3YeMbIX HH(POPMALMOHHO-CIPABOYHBIX CHUCTEM TNPEACTaBICH B
Tabymue 11.

Tabmuua 11- Ilepedyens HHPOPMALTMOHHO-CITPABOYHBIX CHCTEM

Ne /i1 HaumenoBanue

9BC Jlanb

9. MarepuanbHO-TeXHUUYECKast 0aza
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYILECTBIICHUS
00pa3zoBaTenbHOIO MpoIiecca Mo JUCIUIIINHE, TPeCTaBeH B Tabumiel 2.



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

Tabmuna 12 — CoctaB MaTeprallbHO-TEXHIUYECKOH 0a3bl

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

JlekunoHHas aynuTopus

AyauTopus ISl IPaKTUYECKUX 3aHITUI

10. OueHouHbIE CpEeACTBA ISl MPOBEICHUS TPOMEKYTOUHOH aTTecTaIluu
10.1. CocTaB OICHOYHBIX CPEACTBIUISI TPOBEICHUS TMPOMEKYTOYHOW aTTECTAIMH
o0yJaromuxcs Mo AUCUUILINHE MPUBEeH B Tabmumie 13.
Ta6mmma 13 — CocTaB OIEHOYHBIX CPEJICTB JIJIsl TPOBEICHUSI IIPOMEKYTOYHOM aTTeCTAIIKI
Bua npomexyTo4HOM arrecTanuu IlepedyeHb OLICHOYHBIX CPEACTB
DK3aMeH Crmcok BONpocoB / 3a/1a4 K 9K3aMEHY;
TecThl.

10.2. B kayecTBe KpUTEpUEB OICHKH YpPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMITETCHIIMN O00YJaronMMHUCS TPUMEHSETCA S-0auibHasi IIKajga OIEHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIIN, KoTopas mpuBeaeHa B Tabnune 14. B TeueHne cemecTpa MOXKET UCIOIB30BaThCS
100-6ammpHas ~ mKajga ~ MOAYJIBHO-PEUTHHTOBOM  CHUCTEMBbI ~ YHUBEpPCUTETa,  IIpaBUja
UCIIOJIb30BaHUSI KOTOPOH, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAIBHBIM HOPMATHUBHBIM aKTOM
'VAIL
Tabmuua 14 —Kpurepuu olieHKH ypoBHSI CPOPMHUPOBAHHOCTH KOMITETEHIIUH

OreHKa KOMITETEHITUHI

Xapaktepructrka chOpMUPOBAHHBIX KOMIIETEHITHI
5-0ayuibHad 1IKama PaKIep bopmrp

— oOyuaronuiicss TJIyOOKO M BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHa;

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

— ONUPAsACh HA 3HAHUS OCHOBHOM W JIONOJHUTEIbHOM JMTEPATYpHI,
TECHO IMPHBS3BIBAECT YCBOCHHBIC HAYYHBIE MOJIOKEHHSI C MTPAKTUYECKON
JesITeIbHOCTHIO HAIIPABIICHHUS,

— yMell0 000CHOBBIBAET M ApT'yMEHTUPYET BbIIBUTaEMbIE UM UJIEH;

— JIeJIaeT BBIBOALI M 000OIICHHUS;

— cBOOOHO BJIAZICET CHCTEMOM CIEIUATM3HUPOBAHHBIX MOHITHH.

«OTJIMYHO»
(Ga4YTCHO»

— o0yyJaromuiics TBEPI0 YCBOWII MPOTPaMMHBINA MaTepual, TPaMOTHO U
[0 CYLIECTBY H3JaraeT €ro, ONHUPasChb HAa 3HAHUS OCHOBHOWU
JIUTEPaTypHhl;

— HE JIONYCKAET CYIIECTBEHHBIX HETOUHOCTEM;

— YBA3BIBACT YCBOCHHBIC 3HAHUS C NPAKTUYECKOW JESATEIbHOCTHIO
HaIlpaBJICHUS;

— apryMEHTUPYET HAYYHBIE TOJIOKEHHUS;

— JIeJIaeT BBIBOJBI U 0000IIECHMS;

— BJIAJICET CUCTEMOM CIIELIMATIM3UPOBAHHBIX OHSATUH.

(XOPOLIO»
(Ga4YTCHO»

— 00y4Jarouuiicss yCBOMJI TOJIBKO OCHOBHOHM NPOrpaMMHBIN MaTepuall,
[0 CYILECTBY M3JIaraeT €ro, ONMUpPasCh Ha 3HAHUS TOJbKO OCHOBHOM
JUTEPATYPHI;

— JIONyCKaeT HeCYIIECTBEHHBIE OMIMOKN U HETOYHOCTH;

— HCIIBITBIBACT 3aTPyJHEHHUS B TNPAKTHUECKOM NPUMEHEHHUM 3HAHUH
HaIlpaBJICHUS;

— c1a00 apryMEeHTUPYET Hay4YHbIE MTOJIOKEHUS;

— 3aTpyaHsieTcs B GOPMYIMPOBAHUN BBIBOJOB M 0000IICHMIA;

— YAaCTHYHO BJIJICET CUCTEMON CHeNMATN3UPOBAHHBIX MOHSITHHA.

«yZI0BJIETBOPUTEIIHHOY
«BAYTEHO»




Or1eHKa KOMITETEHITUHN

5-0ayutpHad IKama

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITCTCHIIUIA

— o0yyJaromuiics He YCBOWJI 3HAYUTEIHHOM 4YacTH IPOrPaMMHOIO

MaTepuaa;
— IONyCKaeT  CYIIECTBEHHbIE  OIMMOKA W  HETOYHOCTH  TpHU
«HEYJIOBIICTBOPUTEIBHO i
paccMoTpeHur mpo0iaeM B KOHKPETHOM HaIIPaBJICHUU;
«HE 3a4TEHO»

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKECHHS,
— He (OPMYIUPYET BHIBOJIOB M 0O00OIIICHUN.

— UCIBITBIBACT TPYAHOCTU B IPAKTUYECKOM IIPUMEHEHUH 3HAHUN;

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

Tabmuna 15 — Borpocs! (3agaun) 1s 9K3aMeHa

Ne i/t

[Tepedenn BOmpoCcoB (3a1a4) T IK3aMeHa

Kon
WHNKATOpa

3ananue 1.
1) Bpr4HCINTD NPOU3BEICHUE KOMIUIEKCHBIX YHCEN B
anreOpanyeckoit popme 3anucu
(5+2i) = (6 + 5i)

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

3ananue 2.
1) Bpr4HCINTD NPOU3BEICHUE KOMIUIEKCHBIX YHCEN B
anreOpanyeckoit popme 3anucu
(7 —4i) = (1 + 30)

2) Bepno mu yrBepxkaenue: «JlelicTBUTEIbHAS YaCcTh
MPOM3BEICHUSI KOMIUIEKCHBIX YMCEN B anredpandeckoit popme
3aMKMCH BBIUMCISAETCS KaK PA3HOCTh IPOU3BEACHUS
JIEWCTBUTEIIBHBIX YACTEW U MPOU3BEICHUS MHUMBIX YaCTEN
COMHOXUTENEH». OTBET apryMeHTHUPYUTE.

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

2) BepHo 1u yTBepkacHuUe: «/lelicTBUTENbHAS YacTh
MIPOM3BEICHUS KOMIUIEKCHBIX YHCEN B alireOpandeckoit popme
3alUCH BBIYHCIIAETCS KaK CyMMa IPOU3BEICHUS
JIEUCTBUTENIbHBIX YACTEW U MPOU3BEICHUS MHUMBIX YacTeil
COMHOXMUTENEN». OTBET apryMEeHTUPYHTE.

3amaunue 4.

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




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

2) Bepno mu yrBepxkaenue: «JlelicTBUTEIbHAS YaCcTh
IPOM3BEACHUS KOMITJICKCHBIX YHCeIN B alireOpandeckoit popme
3aMMCH BBIUUCISAETCA KaK POU3BEICHNS MHUMBIX 4acTeH
COMHOXMUTeNEN». OTBET apryMEHTUPYHTE.

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

2) Bepno nu yrBepxkaenue: «lIponsBeeHne KOMIUICKCHBIX YHCEI
B anreOpanueckoit (popme 3ammcu MOXKeT OBITh BBIYHCIEHO TI0
IPAaBWJy BBIUMCIEHUS] IPOU3BENEHUS MHOTrowieHoB» OTBeT

apryMEHTUPYUTE.

3anaHue. OIIK-1.B.1

1) BbIYHCIUTH MPOU3BEACHUE KOMIUICKCHBIX YHCEI.

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

2) BepHo nm yrtBepkacHue: «Jlis BBIYMCICHUS NPOM3BEICHUS
KOMIUIGKCHBIX ~ YHCENl ~ HeoOXOAMMO  3amucarb UX B
anreOpanveckom Bue». OTBET apryMeHTUPYHTE.

3anaHue. OIIK-1.B.1

1) BbrauciuTh YacTHOE KOMIUIEKCHBIX yucel B
TPUTOHOMETPHUYECKOH (hopMe 3arucHu.

T . . IT

Z, 10(0055 +isin 5)

- = T . . T

Zy S(COSE +1i zin E)

2) Beprno mu yrBepkaeHue: «[Ipy BBIYHCIEHHUH YaCTHOTO
KOMIUIEKCHBIX YHCEN MOJYJIb U apTyMEHT pe3yJibTara sSBISIOTCS
pe3yabTaTaMu JIeJICHUs MOAYJIS JEIUMOr0 Ha MOJYJIb ACIUTENs
U apryMeHTa JeIuMOro Ha aprymeHT genurteis». OTBer
oOocHyiite.

Kak Ha3beiBaetcs popma 3amucu KOMITJIEKCHOTO YUCIIa, MMEIOIIIast YK-2.3.1

BUIl z=|z|-(cosQ+ising), Kak HAa3bIBAIOTCS B ATOW 3amucH |z| u ¢?

Pe3ynbrar kakoi onepanuy HaJl KOMIUIEKCHBIMY YUCIaMU MOKET YK-2.3.1

OBITH 3aIIMCaH B BHUE
|z1] - [z2| (COS(@at@2) + isin(p1t¢2)) ?




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

VYK-2.3.1

Samanue 1.
1) KommekcHoe yncio Z 3amucalo B areOpandeckon 1 B
TPUTOHOMETPUIECKOM opMax:
V3 1 ™, T
Z=?+1 2= I[COSE-FISIHE:}

Haitinure 12-10 cTemneus uncna Z

2) Kakyro ¢popmy 3amucu ymcia Bbl Henoiab3oBanu? OO0ocHyiiTe
CBOM BBIOOP

3amanue 2.
1) KommuiekcHOe 4rcio Z 3ammucato B areOpandeckon 1 B
TPUTOHOMETPUIECKOM (hopMax:

[ T . . I
Z=5+i5y3= 10(cos§+1 smg)
Haiinute 3-10 crenens yucna Z

2) Kakyro ¢popmy 3amucu ymcia Bbl Hcnoiab3oBanu? O0ocHyiiTe
CBOM BBIOOP

YK-2.V.1
VK-2.B.2

3amanue 1.
1) Haiitu matpuiyy C = 4A + 3B*, rae

2 =2
1 0 2
A= B=|-
(_1 3 _3) ( 31 : 3>
2) BriOepuTte u3 crcka nupoBbie 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
1 4 2
A= B=|-
(_1 3 _4) ( 31 —43>
2. Bribepute u3 cnucka nupoBbie CPeACTBa, KOTOPHIE MOTYT
OBITH MPUMEHEHBI JJIS PEIICHUS TaHHOH! 3a1a4H.
a) Microsoft Access
b) Wolfram Mathematica

¢) Microsoft PowerPoint

3aganue 3.

VYK-2.3.1
VK-2.V.3




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

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

-4 -3
2. Bri6epute u3 cnimcka mudpoBbie CPeICcTBa, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JJIS PEIICHUS TaHHOH! 3a1a4H.

a) Microsoft Access

b) Wolfram Mathematica

C) Microsoft PowerPoint
3aganue 4.

1. Haiitu matpuny C = 34 — 5BY, rae

1 -2
1 0 2
A= B=|-—
(_2 3 _3) ( 31 —33>

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

a) Microsoft Access

b) Wolfram Mathematica

C) Microsoft PowerPoint
3aganue 5.

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

a-(h 4 2e( )

3 -3

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

a) Microsoft Access

b) Wolfram Mathematica

C) Microsoft PowerPoint

1. 3anummTe pe3ynbTaT ACUCTBUN HAJ MaTPUIIAMH.

A+0=...
2. 3anuimmTe pe3yabTaT ACHCTBUN HaJl MaTpUIlaMHU

A+ (-A)=
3. Tlpomomxute hopmyiny

7(A+B)=
4. Tlpomomxure hopmyny

5A-5B=
5. Tlponomxure Gpopmyiry

2 x(4A)=

VYK-2.3.1
OIIK-1.3.1

10.

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

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




2 5
0 -2 —4
A= B=|10 -2
@D 2
2) Bribepure u3 crircka UQPOBBIE CPEICTBA, KOTOPBIE MOT'YT
OBITH MPUMEHEHBI JIS pellleHus TaHHOH 3a1a4un. O0ocHyiiTe
BBIOOP ITU(POBOTO CpeICTBA

a) Microsoft Access
b) Microsoft PowerPoint

¢) Wolfram Mathematica

3amanue 2.
1) Haiitu npousBenenune Mmatpun A = B, rie
4 3
0 -2 -3
a=( )B:(l.q)
1 3 0 3 0

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

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

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

4 3
0 -2 -3
a=( ) B= (0 —3)
2 3 5 2 0
2) BriOepure u3 cnmcka uQpoOBbIe CPENCTBA, KOTOPBIE MOTYT

OBITH PUMEHEHBI JJIs pEIICHUS JaHHOW 3aa9H.

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

3amaunue 4.
1) Haiitu npousBenenue Matpuil A = B, rae
4 5
0 -2 -3
a=( )B:@__Q
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 npousegenue marpuil A = B, rioe




2 3

4 -1 —4
T O
2. BeiGepuTe U3 criucka MuQpoBbIe CPesICTBA, KOTOPBIE MOTYT OBITh
MIPUMEHEHBI JIsI PEIICHUS JaHHOMW 3a/1a4uH.
a) Microsoft Access
b) Microsoft PowerPoint
C) Wolfram Mathematica

11.

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

2) OO0ocCHY#TE KaK BBIYHCIUTH ONPEICIUTEh BTOPOTO MOPSIKA.

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

i
4 -5

2) OO0OCHYHTE KaK BBIYHUCIIUTH OMPEICIUTEIh BTOPOTO MOPSIKA.

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

5 ol

2) OO0oCHY#HTE KaK BBIYHUCIUTH OTMPEICIUTEIb BTOPOTO MOPSIKA.

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

s Sl
—-14 -8

2) OO0oCHYHTE KaK BBIYHUCIIUTH OMPEICIUTEIh BTOPOTO MOPSIKA.

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

o 3l
10 3

2) OOocHYHTE KaK BBIYHCIUTH OIPEICIUTENh BTOPOTO MOPSAKA.

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

12.

1 2 -1
3ajaHue: 1aHa MaTpula (3 1 2
4 -2 5

YK-2.V.1




Haiinure anre6pandeckue AOMOTHEHUS:

1. Ay,
2. Ay
3. Az
4. Asz
5. Ai;

13.

UeMy paBeH onpeaeauTenb TPEyroJbHOM MaTpULbI?

VK-2.3.1

14.

OO6o3HaunM Ay, A, ..., A, — CTPOKM MAaTPULBL U dy; A5 -
JNEHCTBUTEIILHBIE YUCIIA.
Ecnu cymecTByeT Takoii Habop umcen, Cpeu KOTOPBIX €CTh XOT-
OBbI OZJHO YUCJIO OTVINYHOE OT HYJISA, U IIPU ITOM JIMHEHHas
KOMOWHAIMS CTPOK MAaTPHIIbI C ’TUMHU YMCIIAMHU paBHA HYJIEBOM
CTpOKE:
a;Ay+ ads + -+ andn =0,

rae 0 = (0,0, ...,0).
Kak B 3TOM cityyae Ha3bIBatOTCSA CTPOKH MaTPHUIIbI?

e

OIIK-1.3.1

15.

[ycts Matpuisl A 1 Al ynoBneTBopsIoT ycnoBuio
A‘AT=A1TA=E, rne E — equHN4HAsA MaTPHIIA N -TO TOPAIKA.
Kak Ha3piBaroTCsl TAKHE MAaTPULIBI?

VK-2.3.1

16.

3aganue 1. Haiitu maTpuny X u3 ypaBHeHust A = X = B, rae
4= (:;1 g) b= (—_1?7 :g)

3ananue 2. Halitu matpuily X u3 ypaBHenust A = X = B, rie
a=(3 %) p=(s )

3a/:[aHI/Iel3. H;ﬁm ManHu}ll OX u3 }7/paBHeHI/I$I A=X = B, rme
4= (_2, —4) b= (_14 Iz)

3ananue 4. Halitu matpuily X u3 ypaBHenust A = X = B, rie
4= @ :g) b= (299 169)

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

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

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

17.

Kaxk Ha3pIBaeTcs cucrema areOpandeckux ypaBHEHUH, KaKI0€ U3
KOTOPBIX SIBISICTCS TUHEHHBIM?

VYK-2.3.1




Kakune MeToapl peleHns: CUCTEM JIMTHEHHBIX alnre0pandecKux YK-2.3.1
18. YPaBHEHU BaM U3BECTHBI? OIIK-1.3.1

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

JMHENHBIX ypaBHeHUH. Kakoi MeTo1 penieHusi CUCTEMbI JTMHEUHBIX YK-2.V.3
19. anreOpanyecKnX ypaBHEHUH PUMEHSIOTCS B TOM clydae, eciiu

OTIpeeNIUTENb MaTPHUIIbl CUCTEMbI paBEH HYJIO?

CpaBHuUTE yCI0BHS IPUMEHEHHS] METOI0B PELLIEHUSI CUCTEM OIIK-1.V.1

JIMHENHBIX ypaBHeHUH. Kakoi MeTo1 pereHusi CUCTEMbI JTUHEUHBIX YK-2.V.3
20. anreOpanyecKrx ypaBHEHUH MPUMEHSIOTCS B TOM clydae, eciiu

MaTpuIila CUCTEMBI HE ABJISIETCS KBAJAPATHOM?

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

Kaxk Ha3piBaeTCsi JByMepHas cucTeMa KOOpAHHAT, B KOTOPOH OIIK-1.3.1
22. KaXK7asi TOUKa Ha MJIOCKOCTH OINPEAEIAETCS IBYMS YHCIaMHU -

MOJIIPHBIM YTJIOM U MOJISIPHBIM pagnycom?

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

: paanyc-BEKTOp TOUKU, 6 U (¢ — 3€HUTHBIN U a3UMYTaTbHBIN YIIIbI

COOTBETCTBEHHO?

Yro Takoe BeKTOp? YK-2.3.1
24. OITK-1.3.1

Kak Ha3piBaeTcs BEKTOpP, HayaJlo KOTOPOI'O COBMAJIAET C €ro YK-2.3.1
25. KOHIIOM?
5 I[To xakoii popmysie onpenenseTcs CKaIIpHOE TPOU3BEICHNE OIIK-1.3.1

6. BEKTOPOB?
[To kakoit popmyIe BEIYUCIACTCS CKATSIPHOE IPOU3BEACHUE OIIK-1.3.1
—

27. BEKTOPOB @ W b , €Cll U3BECTHBI KOOPANHATHI BEKTOPOB B

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

[To kaxoit popmyIe BEIYUCIIAETCS BEKTOPHOE MTPOU3BEICHNE OIIK-1.3.1
o8 BEKTOPOB, €CJIM U3BECTHHI UX KOOPAMHATHI B IEKAPTOBOU CUCTEME

' koopauHart (X, Y, z2)?
5 [To xakoii popmyiie onpenenseTcs MOAYyJIb BEKTOPHOTO OIIK-1.3.1
9. IIPOU3BENIEHUS BEKTOPOB?

30. Uemy paBHO pacCTOSIHUE OT TOUKH 10 NPSAMOI? OIIK-1.3.1
31. 3amanue 1. CocraBuTh ypaBHeHue mpsmol mpoxonsauieit uepes | OIIK-1.Y.1




. L ox+2 y—9
TOUKy M (2,4) ¥ nepreHIUKYIIPHON NPAMON —5 = —4
OtBer 3amMcaTh B BHUJE YpPaBHEHUS MpPSMOM C  YIJIOBBIM

ko3 urmeHTOM

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

OtBer 3amMcaTh B BHUJE YpPaBHEHUS MpPSMOM C  YIJIOBBIM
ko3 urmeHTOM

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

—4 -5

OtBer 3amMcarb B BHJE YPAaBHEHHS TMPSMOM C  YIJOBBIM
K03 uUImeHTOM

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

3ananue 4. CocTaBUTh ypaBHEHUE NPSIMOH IPOXOIsALIEH uepe3
TouKy M (1,—1) u nepueHAUKYISIpHON npsAMoit 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) 1 nepneHauKyIspHON MpsIMOi — =

OtBer 3amMcarb B BHJE YPaBHEHHS IMPSMOHM C  YIJIOBBIM

K03 uUImeHTOM

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

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

Kakum ypaBHeHHEM onuchiBaeTcs mnpsimasd, npoxoxsmas uepe3 | OIIK-1.3.1

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

Kakum ypaBHEHHEM OMUCHIBAETCS TIPsIMasi, TPOXOSIAast uepe3 IBe OIIK-1.3.1
3. TOUKH (X1, Y1, Z1) 1 (X2, Y2, 22)?

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

C nmomoIpio Kakoi (hopMyITbl MOKHO HAWTH YTOJl MEXKIY OIIK-1.3.1
3r. NPSAMBIMH?
38. Hopwmais k mmockoctr umeet kKoopauuatsl (A, B, C); koopauHaTel OIIK-1.3.1

HarnpasJsIoNIEero Bekropa npsmoi (I,m,n)/




C moMoripIo Kakoi (GopMysIbl MOKHO HAMTH YToJl MEXIY MPSIMOUN 1

MJIOCKOCTBIO?

I[To kakoit popmyse MOKHO ONPENEIUTh PaCCTOSHUE OT TOYKHU 10 OIIK-1.3.1
39. IJIOCKOCTH?
40. Hanummure kaHOHUYECKOE YpaBHEHUE AJUTUIICA. OIIK-1.3.1
41. Hamnummre kaHOHUYECKOe ypaBHEHHE TUTIEPOOPHI. OIIK-1.3.1
42. Hamnummre kaHOHWYECKOe ypaBHEHHE TTapaOoITbl. OIIK-1.3.1

Bompocsr (3amaun) nist 3avera / aud . 3adera npeacrasieHs! B Tadnwuie 16.
Tabnuna 16 — Bonpocs! (3agaun) nns 3adera / audd. 3adyera

Ne /i1

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

Kon
WHIAKATOpa

Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO

[lepeuenr TeM [ KypCOBOTO MPOEKTUPOBAHUS/BBIIOIHEHUSI KYpCOBOM paboThI
MpEeICTaBICHBI B Ta0wmIe 17.
Ta6mmma 17 — [lepedenn TeM 11 KypCOBOTO MPOSKTUPOBAHMSI/BBITIOJIHEHHSI KyPCOBOM paOOTHI

Ne i/t

[IpumepHbIi IepeyeHb TEM I KypCOBOTO POSKTHPOBAHNUS/BBITIOTHEHUS
KYpPCOBOM pabOTHI

Y4eOHbIM MJIaHOM HE IPETYCMOTPEHO

Bompocer st mpoBeneHUsS TPOMEKYTOYHOM aTTECTAllMM B BHJE TECTUPOBAHHUS
IpeICTaBICHEI B Ta0nwmie 18.

Tabnuua 18 — [IpumepHbIii IepeueHb BOIIPOCOB ISl TECTOB

Ne . Kon
[TpumepHBIii IepedeHb BOMPOCOB ISl TECTOB
/1 WHJIMKaTOpa
TunoBoil BapuaHT TECTOB
1 cemectp
1 | Jlana maTpuna 1) a,, YK-2.V.1
2)  -ap
(A1 Qi
A= @z Qzp/
3) an
Eé anredbpanveckoe
JOOJIHCHHE Ap| D oz
paBHo. ..
2 | U3 npuBeaEHHBIX d11 aq2 VK-2.V.1
a a
MaTpuIl oOpaTHBIC 1) 21 22
0 dao
CYIIECTBYIOT Y




MATpHIL. .. 0 0 ap
2) {0 0 aj
0 0 ai;
417 dp2 a3
3) | 0 ax az
0 0 dszz
37 33 Q43
4) (az @z ay
0 0 0
Kakum meronom moxuo | 1)  I'. Kpamepa VYK-2.3.1
peuluTh CUCTEMY
| 2) K. ®.Taycca
ONpeAeUTEb, OCHOBHOM
MATpHIIBI KOTOPOii paBeH 3) ¢ moMoIIbI0 00paTHON MaTPHUIIBI
HYJIXO 4)  moOBIM CIOCOOOM
Cucrema copmectHa | 1)  Ooubiie 1 YK-2.3.1
TOTJa U TOJBKO TOTHA, | 2) PaHT MAaTPHIIBI CHCTEMbI PaBCH
Korja... paHTy paclIMpEeHHON MaTPUIIbI
CUCTEMBbI
3) panr pasen 0
4)  panr paseH |
=
Jlnst BekTopoB & u b 1) BeKTOpPHI HEPIECHAUKYIISPHBI VK-2.V.1
BBITIOJIHSOTCS YCJOBHs: | 2) BEKTOPEI IMApaIlIe/bHEI OIIK-1.3.1
3) BEKTOpPBI MapayUiejbHbI U HE MOTYT
by by, b JIe)KaTh Ha OJTHOU MPSIMOi
Ax 4y Az 4) BeKTOpHI JEXaT Ha OJHOW MPSIMOI
roraa.... WJIU TIapAILICIIbHBI
BekropHoe 1) xomnuHeapHo#t miockoctH, B | YK-2.3.1
NPOM3BECHUE BEKTOPOB KOTOPOM JIe)KaT ePEeMHOKAEMbIE
=
d@u b — 510 BEKTOP. .. BEKTOpa
2)  TepIeHAMKYJISIPHBIA TIOCKOCTH,

B KOTOpOU JIexar

TMCPCMHOKACMBbIC BEKTOPbI




3) Hynesoi
4) coBmamalmuUi ¢ OJHHM U3
MEPEMHOKAEMBIX BEKTOPOB

PaccTositHuEe OT TOYKHM 10 1) |Axq+Byo+C| VK-2.3.1
TIJIOCKOCTH MOYHO VAZ+BZVAZ+C? OIIK-1.3.1
BBIUHCIIUTh o 2) A;A,+B;B,+C;Cy
bopmyre. .. JA§+3§+cf- JA§+B§+CZZ

3) |Axg+Byg+Czy+D|

VA*+B?+(?
4) |Am +Br.t+ cp|
VAZ+BZ+CE./mZtnZtp

['eomerpuueckoe wmecto | 1)  rumepbosoi OIIK-1.3.1
TOYEK IUIOCKOCTH, CyMMa 2)  mapaGonoit
pacCcTOsIHUN OT KaXXI0Hu
U3 KOTOPBIX JIO JBYX 3)  OKpyxKHOCTbIO
JA@HHBIX ~ TOYEK OTOH | 4)  symumcom
TTOCKOCTH eCTh
BCJIMYMHA TTOCTOSHHAS,
Ha3bIBACTCH. ..
Haiitu ypaBHEHHUE 1) xtl _y-2 z-4 OIIK-1.Y.1
NpsSAMOM,  MPOXOIAIICH -3 2 4
qepes TOYKY 2) x+l _ y+2  z+4
A(-1;2;4), o8
NEPIICHIUKYISPHO 3) x-1 _ y-2 z-4
TUIOCKOCTH -3 - —
3x-2y-4z+1=0 gy Ei_yrz oz

-3 -2 —4




10 | Pemuts cucremy | 1) x=0,y=1,z=-3 OIIK-1.¥.1
JUHEUHBIX  YpaBHEHUU 2)  x=0,y=1,2=-2
METOJIOM l'aycca
x+y+z=-2 3) X:0,y:-l,Z:2
2x —y+3z=-10
—x+2y—z=5 4) x=0,y=-1,z=-2
11 | Beruucauts 1) (—1 —6) VK-2.V.1
7 2
2 -1y /1 -2 2 7 2
(1 2 ) (3 2 ) ) (1 0)
0 0
3 ()
7 2
v (L 5)
12 | lana maTpwuia 1) ay YK-2.V.1
Az(all alz) 2) _aiz
Az1 A2/
3) ap
Eé anreOpamyeckoe | 4)  —q,,
JIOTIIOJTHEHUE Aoy
paBHoO...
13 | Marpuna AY| 1) Al-AxA-AT VK-2.3.1
Ha3bIBaeTCsI  OOpaTHOM _
2) Al-A=+1
MaTpuIe A, eciu
BBIIIOIHAETCS YCIIOBUE 3 AtA=A-A'=E
4 Al-4=0
14 | CxanstpabiM 1) |,§||5| aArccos a OIIK-1.V.1
MpPOU3BEJICHUEM  JIBYX .
.| 2) |f1'||b| ctg a
HEHYJIEBBIX BEKTOPOB @
u b HazpBaeTcs yucno, | 3) |d] ‘E| cosa




paBHoOE. ..

4)  |d||bltge

15 | Yemy paBHo cmemrannoe | 1) 0 YK-2.V.1
IPOU3BEICHHE BEKTOPOB 2) 1
aba
3) -2
4) 2
16 | YpaBuenue npsmoit, | 1) (x—a)+(y—b)=0 YK-2.3.1
MPOXOJAILLIEH 4Yepe3 IBe 2) y-y1 _ x-x4
TOYKH MOYKHO COCTaBHTh T
no Qopmyie... 3) A(x—x9)+B(y—y,) =0
4)  y—yo =k(x—xp)
17 | I'eomerpuueckoe ™ecto | 1)  Ilapabomy YK-2.3.1
TOYEK, KOTOpBIE 2)  oxpysHOCTS
XapaKTEepPHU3YIOT
SKCIeHTpHcHTET €& >1 3)  rumepbony
IpeJICTaBIIsAEeT cOO0M 4)  swmnc
18 C 1) nelcCTBUTEIBHON OCBIO VK-2.V.1
OtHolIeHNE —
a 2) acuMNTOTOM
HA3IBACTCA. .. 3) OKCIEHTPUCHTETOM
4) (okaabHBIM PaguyCcoOM
19 | Haiitu ypaBHeHue | 1y x+l _ y-2 _ z—4 VK-2.V.1
3 —2 —4
NpSMOM,  MPOXOIALIEH
yepes TOUKy | ) x+l _ytz  z+d
3 2 4
A(-1;2;4),
x—1 y—2 z—4
NEPICHINKYIIIPHO 3) = =

IIJIOCKOCTH




3x-2y-4z+1=0 4) x+1 _ y+2 _ z+4
-3 -2 -4
20 | OnpenenuTs kakoe | 1)  xZ+y2-8x=0 OIIK-1.V.1
ypaBHEHUE JTMHUH .
2) X=--,/25—y?
COOTBETCTBYET 3
napabore. .. 3)  -2x2+3yZ-Ax+15y+4=0
4)  x+4y-2y*-5=0
21 | Pemnth cucremy | 1) x=0, y=1, z=-2 OIIK-1.V.1
JMHEHHBIX  ypaBHEHWIA 2)  x=0,y=-1,z=2
METOJIOM l'aycca
x +.}T + z= 2 3) X:0, y:1, Z:2
2Zx —y+3z=10
—x+2y—z=-5 4) x=0,y=-1, z=3
22 | Beruuciauth YK-2.3.1
-1 -1y (4 -2 7 1 OIIK-1.3.1
GG 2 |y (5o
-7 0
2 (5 o)
1 0
3 ()
0o 1
9 (5 )
23 | Mpsmoit y = -2x + 111) (0;3) YK-2.3.1
MPUHAJICKUAT TOYKA 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




MOJIOKHUTETHHBIM 3) arctg(-2)
HanpaBieHueM ocu OX 4) tg(2)
YTOJI 0, paBHBIM:
25 | Yrox Mexay npsMbIMU 1) tge= ‘ YK-2.3.1
1+1+5
y=x+1 y=5+3 OIIK-1.3.1
OIpeIeIISeTCs mo| 2) tge= ‘1 o
dbopmyre:
3) twge= |1+1a{ 5)
4) o= ‘1+1=|5
26 | Ilpy pemieHMM CHCTEMEI 1) 5 3‘ OIIK-1.Y.1
8 7
JUHEHUHBIX  YpaBHEHUU
X1 + 3x2 =5 2 1 3
{4x1 —7x, =8 o | 2y —7|
MIpaBUIy 3) g _3?|
Kpamepaonpenenurenn
A MeeT BUL: 1 5
4) 4 8‘
27 | Pemuthb CHCTEMY 1) (2;-1) OIIK-1.¥.1
JUHEHHBIX ~ YpaBHEHH 2) mpasmio Kpamepa nenmpumenumo | YK-2.V.3
{ x;+2x, =0 ol 3 @2
4 8x; =1
X1 + X3 4) (2’ 1)
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
—2x; +x3=2




29 | MokasarenpHas  (opma 1) ﬁe{—“ OIIK-1.V.1

KOMIUIEKCHOTO YHCIIa 3w
. 2) 2e'z
Z=-1+ 1 umeer BUL: o
3) V2e'z
4) V2e'z
30 | Moaynb KOMITJIEKCHOTO 1) 0 OIIK-1.V.1
qHciIa Z = —i paBeH: 2) 1
3) 2
4) 5

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

Tabnuna 19 — [lepedeHb KOHTPOIBHBIX pabOT

No /it ITepeyeHb KOHTPOJIBHBIX PadbOT
1 KowmrmiekcHple yriciia u MaTpuiibl. CHCTEMBI THHEHHBIX YPaBHCHHM.
2 [Ipsamas Ha mockoctu. [IpsiMast ¥ MIIOCKOCTH B TPOCTPAHCTBE.

10.4. Meroaunueckue MaTepHuabl, OTIPEIEISIONINE MIPOIIETYPhI OLICHUBAHUA
UH/IMKATOPOB, XapaKTEpU3YIOMIUX dSTanbl (HOPMUPOBAHHUS KOMIIETCHLMH, COIEpKarcs B
JOKAJIbHBIX HOpMaTuBHBIX akTax [YAIIL, pernaMeHTUpYyIOIIMX MOPANOK U TPOUEAYPY
IPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOUHON aTTeCTallMi 00yJaroIuXcs
'VAIL

11. Meroauveckre yka3aHus A 00y4YaIONMIUXCs 0 OCBOCHUIO JUCITUTUTHHBI

W3ydeHnne maHHOW MTUCIUIUIMHBI HAMPABJICHO Ha (HOPMUPOBAHHE YMEHHI 1 HABBIKOB B
00JIaCTH aHAIMTUYECKOW TEOMETPUH W JIMHCHHOW anreOphl, pa3BUTHE MPOCTPAHCTBEHHOTO
MPEJICTABICHHS] CTYJEHTa; BOOOpPAXKECHHsI; JIOTUYECKHX U CUETHBIX CIIOCOOHOCTEH;
OpPraHM30BAHHOCTH TMPH MPOBEIECHUU OOJBIIET0 00beMa BBIYMCICHUN; HCIOIb30BAHUS
MaTEMAaTHKU JJIs PEIICHUS KOHKPETHBIX 3a/ady, 00eCleYeHHe OCHOBBI HJIsi TpPUMEHEHUs
MaTeMaTHYeCKHX METO/IOB UCCIIEIOBaHMUS, MOJIETUPOBaHUS, MPOEKTUPOBAHMS,
ONMHUPAIONIYIOCS Ha JaHHYI0 JAUCHUILIUHY, KOTOpPBIE UIpPAlOT BCE OOMNBIIYI0 pOJIb B
COBPEMEHHOM HAYKE U TEXHUKE.

11.1. Meroanyeckne yka3zaHUs A OOyYaroOIIUXCS 10 OCBOCHHUIO JIEKIIMOHHOTO
MaTtepuaia

OcHOBHOE Ha3HaYEHUE JICKIIUOHHOTO MaTepHalia — JIOTUUECKH CTPOMHOE, CUCTEMHOE,
riy0oKoe W SCHOE M3JI0XKeHHe ydueOHoro marepuania. HazHaueHue COBpEMEHHOH JeKIHUU B
pamMKax TUCIUIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO MH(GOPMAIUIO TIO TEME, a B OCBOCHHH
(GbyHIaMeHTaIbHBIX MPOOJeM AUCHUUIUIMHBI, METOJOB HAYYHOIO TIIO3HAHHWSA, HOBEHIINX
JOCTHKEHHUI HayIHOU MBICTH. B ydaeOHOM mporiecce IeKIUs BRIOTHSAET METOAO0IOTHIECKYIO,
OpraHU3alMOHHYI0O W HWH(popManuoHHYIO GyHKIUH. Jlekmust pacKpbiBaeT TOHSATHHHBIN
anmapaT KOHKPETHOW oOnacTh 3HaHWs, €€ TpoOJeMbl, JaeT IeIbHOE MPEICTaBICHHE O
JTUCHUIUIMHE, TOKA3bIBAET B3aUMOCBS3h C IPYTUMH TUCLHUILIMHAMH.

[InaHnupyemMble pe3yabTaThl IPYU OCBOCHUHU 00YYaIOUTMMUCS JIEKIIMOHHOTO MaTepuana;




— IOJIyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAaHUN, YPOBEHb
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
CaMOCTOSITEIILHOTO TBOPYECKOI'O MBILLIIEHHUS.

— MOSIBJICHHE He0oOXOIMMOro HHTepeca, HeOOXOIMMOTO JJisi CaMOCTOSITENIbHOMN
paboTHI;

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

— HAy4YuThCS MeToIu4ecku oOpabaThiBaTh MaTepuan (BBLACHSATH IVIABHBIE MBICIH U
[IOJIOKEHUs, NPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh MX B  Pa3IMYHBIX
(bopmMyIHpOBKax);

— MOJIy4€HUE TOYHOr0 MOHUMAaHMSI BCEX HEOOXOAUMBIX TEPMUHOB U MOHSTHH.

JlekuMOHHBI MaTepuax MOXKET CONPOBOXKAATHCS JEMOHCTPALIMEW CIIAWI0B W
UCIIOJIb30BAaHUEM Pa3/IaTOYHOTO MaTepHualia MpU MPOBEIECHUH KOPOTKHX OUCKycCUil 00
0COOEHHOCTSIX IPUMEHEHHUS OTJCIBHBIX TEMATHK 10 JUCIUTUIMHE.

CrpyKTypa NpeaocTaBieHUs JEKIHOHHOTO MaTepraa:

— Omnpenenenns MaTeEMaTHUECKUX TEPMUHOB.
—  @DOopMyIMpPOBKA TEOPEMBI.

— J10Ka3arenbCTBO TEOPEMBI.

— Hmoctpupyroiue npuMepsl.

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

[IpakTuueckoe 3aHATHE SABISETCS OJHOW M3 OCHOBHBIX (DOPM OpraHm3aluu y4eOHOro
mporecca, 3aKJIIOYaromIelCcss B BBINOJIHEHWH OOYYalOUIMMHCA TOJ  PYKOBOJICTBOM
npernojaBaTeyiss KOMIUIEKCa y4eOHBIX 3allaHuil C IeNIbI0 YCBOCHHS HAyYHO-TEOPETHYECKHX
OCHOB y4YeOHOW JWCHMIUIMHBI, NPUOOpPETEHHs] yYMEHUH M HaBBIKOB, OIBITa TBOPYECKON
NEeSATEIbHOCTH.

[lenpto MPaKTUYECKOTO 3aHATHS IS OOYYaroIIerocss SBISIETCS — IPUBHUTHE
oOyuarolemMcsi yMEHUH U HaBBIKOB MTPAKTUYECKON AESITENbHOCTH 110 U3y4aeMOW JUCIHUILINHE.

[Tnaaupyemblie pe3yabTaThl IPU OCBOCHUU O0YUAIOMIEMCS MPAKTUYECKUX 3aHATHIA:

— 3aKperieHue, yriyOjJeHue, paclulMpeHue W JeTalu3alus 3HaHUW MpU PEeLlIeHUH
KOHKPETHBIX 33]1a4;

— pa3BUTHE T[I03HABATEJbHBIX CIIOCOOHOCTEW, CAMOCTOSATEIBHOCTH MBIIUICHUS,
TBOPUYECKON aKTUBHOCTH;

— OBJIAJICHUE HOBBIMH METOJaMU WU METOJAMKAMH HM3YyYEHHUs KOHKPETHOM yueOHOil
JTUCHUTLITUHBI;

— BbIpabOTKa CHOCOOHOCTH JIOTMYECKOIO OCMBICICHHS MOJYYEHHBIX 3HAHUM IS
BBITTIOTHEHUS 3aIaHNMH;

— obecrieyeHrne palMOHAIBHOTO COYETAHUS KOJUIEKTUBHOW M WHIAUBUAYATBHOU (opM
o0OydeHusl.
OYHKIUY PAKTUYECKUX 3aHITUI:

— IO3HaBaTeNbHAas;

— pa3BUBaIOIas;

— BOCIUTATENbHAS.

[To xapakTepy BBINONHIEMBIX OOYYArOMIMMCS 3aJaHUNA M0 MPAKTUYECKUM 3aHATHUSIM
MOAPA3ACIIAOTCS Ha!

— O3HAKOMUTEJIbHBIC, NPOBOAUMBIE C LEIbI0 3aKPEIUICHUS UM KOHKPETH3alUu
M3yYEHHOTO TEOPETUYECKOr0 MaTepuaa;



— QHAJUTHYECKHE, CTaBAIIME CBOEH LENbI0 TOJy4YeHHE HOBOW HH(OpMaruu Ha
OCHOBE (hOpMaAJIN30BAaHHBIX METOJIOB;

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

@opMbl OpPraHU3alMU MPAKTUYECKUX 3aHIATHH ONpenensioTcs B cCOOTBETCTBUHM CO
creuu(pUIecKUMU OCOOCHHOCTSAMHU y4eOHOM NUCIUIUTUHBI U 1ensiMu o0ydeHus. OHU MOTYT
IIPOBOAMTHCH:

— B UHTEpakTUBHOW (opme (pemieHne CUTYAIlMOHHBIX 3a7ay, 3aHATHA 110
MOJIETMPOBAHUIO  PEaJbHBIX YCIOBUM, [€IOBbIE WUIPbI, HUIPOBOE IPOEKTHUPOBAHHUE,
UMHUTALMOHHBIE 3aHATHUS, BBIE3/IHbIE 3aHATUS B OpraHu3alMu (MPEeAnpusTHs), JeloBas
yueOHass wurpa, pojieBasi Wrpa, ICHXOJOTHYECKUH TPEHHMHI, Keic, MO3roBOM INTYypM,
TPYIIIOBBIE TUCKYCCHH);

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

Mertoauka npoBeeHHs] MPAKTUYECKOTO 3aHATHS MOXET ObITh pa3jIMYHON, MPU 3TOM
Ba)XHO JIOCTHIKEHHE OOIIEH eI TUCIUIIIMHBI.

TpeboBanust K MPOBEACHUIO MPAKTUYCCKUX 3aHITHIA

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

[IpenogaBaTens 4uTaeT yclOBUE 3a7aud W Ipe[jaraeT CTYIAEHTaM CaMOCTOSATEIbHO
PEUINUTh 3a7a49y, UCTIONB3Ys 3HAHUS, MOJYYCHHBIE CTYyIEHTOM Ha JieKiuu. CTyIeHT, KOTOPHIA
MEPBBIM PELIWIT 3a/1auy, BBI3bIBACTCS K JOCKE. B cilydyae eciau CTyleHT MpPaBHJIbHO PELIHI
3a/aqy, OH Mmoyiydaer 5 6amioB. Eciu CTyIeHT pelraer 3a/1aqy ¢ MOMOIIBIO0 MPENOaBaTeNs,
TO moiy4aer 4 Oamna. 3aTeM, B KOHIIE CEMECTpa, OLIEHKH CTYACHTOB (BKJOYas OLIEHKY
MOCEIAEMOCTH) TepeBoasATCs B OoHycHl (kadectBo) or O mo 5 OamioB. DTu OGOHYCHI
M00AaBIISFOTCS K 00IIe cymMMe 0aioB B paMKaX 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 BBIMOTHEHNST CaMOCTOSTENHHOM pabOThI, 00YJAFOIITHIICS BBITIOJIHSIET padoTy 1O
3aJJaHUIO U TIPU METOAMYECKOM PYKOBOJICTBE MPEIoiaBaTelis, HO 6€3 ero HemoCpeACTBEHHOTO
YUYaCTHSL.

Jlnst oOydaronuxcsi mo 3a04HOU (opme OO0Yy4eHHUs, CaMOCTOATENbHAs paboTa MOXKET
BKJIIOYATh B C€0S1 KOHTPOJILHYIO PaboTYy.

B mporiecce BBITIOTHEHUSI CaMOCTOSATEIBHOU palboOThI, y 0Oydaromerocs GopMupyercs
1esiecooOpa3Hoe TUTAaHUpOBaHWE pabodero BPEeMEHH, KOTOpOE TO3BOJIIET UM pPa3BHBATh
YMEHHS U HaBBIKM B YCBOCHHUU M CHUCTEMATH3AIMHM MPHOOpETaeMbIX 3HAHUWI, oOecredynBaeT
BBICOKMH YpOBEHb YCIEBACMOCTH B TMEPHOA OOYYCHHsS, IOMOTAeT IIOJIyYUTh HABBIKH
MOBBIIIECHUS TPOGECCHOHATHHOTO YPOBHSI.

MeroaudeckuMH ~ MaTepHallaMH, HAIpaBISIONIUMH ~ CaMOCTOSATENBHYIO  paboTy
00y4aOIIUX CSISBIISIIOTCS:

— y4eOHO-METOAMYECKUI MaTeprall IO AUCIUTUINHE.

11.4. Meroanyeckue yKa3aHus JUIsI OOyYarOIIMXCS MO MPOXOXKACHUIO 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 MPOBOIATCS JIBE IPOBEPOUHbIE pabOThl IO PEUICHUIO0 3aJady MU 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
MMPOMEKYTOUYHOM  arTecTanuu (NP HUCIOJIb30BAaHUU  OAJIBHO-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 arrecranus OOy4aroImMXCS TMpPeayCMaTpUBaeT  OLICHUBAaHUE
MIPOMEXKYTOYHBIX U OKOHYATEIBHBIX PE3y/IbTaTOB O0yueHUs Mo aucuuruinae. OHa BKIIOYAET
B ce0st:

— 9K3aMeH — ¢opMa OLEHKM 3HaHUM, MOIy4EeHHBIX OOy4aromMMCs B IIpolecce
U3Y4YeHHUs] BCEH JUCHUIUIMHBI WJIM €€ YacTH, HaBBIKOB CaMOCTOSITENbHONH paboThl,
CIIOCOOHOCTH TPUMEHSITh MX JJIsl PEIICHUs MPAKTUYECKUX 3aqad. DK3aMEH, KakK MPaBUIIO,
MPOBOJUTCS B MEPUOJ HPK3aMEHAIIMOHHOW CECCHUU M 3aBEPIIACTCS aTTECTAllMOHHOW OLIEHKOU
COTIUYHOY, «XOPOIIO», KyAOBIECTBOPUTEIBHOY, «HEYJOBICTBOPUTEIHHO.

Cucrema OLIEHOK IMPU NPOBEICHUM MPOMEKYTOUHOM aTTECTALlUU OCYILIECTBISETCS B
COoOTBETCTBUU C TpeOoBanusmu [lomoxkeHnii «O TEKyIeM KOHTPOJIE YCIIEBAEMOCTH |
MPOMEXYTOUHOW aTTecTtanuu cryaeHToB ['YAII, oOydarommxcss Mo mporpaMMaM BBICIIETO
obOpazoBanus» u «O MOAYILHO-PEUTHHTOBON CHCTEME OIEHKH KadecTBa ydeOHOH paboThI
ctynentoB B 'Y AID.



Jluct BHeceHUs U3MEHEHUN B pabouyro IporpaMmMy JUCIUIUIMHBI

[Hata BHEceHus
W3MEHCHHI 1
JIOTIOTHECHHHM.

Iloanuce BHeCHIETO
W3MCHCHHS

ConeprxaHrne N3MEHEHHUH W JOTTOTHEHUH

Jara 1 Ne

MPOTOKOJIA
3aceaHus
kadeapbl

ITonmuce
3aB.
kaeapoit




