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AHHOTaUs

JucrunnuHa «MaTtemaTuka. AHaIUTHYECKas: TEOMETPHUS U JIMHEHHas anreOpa» BXOIUT B
o0pa3oBaTeNbHYI0 NpOrpaMMy BbICIIETO 0Opa3oBaHUsi — TMporpammy OakajaBpuaTa IO
HarpasjeHuto nmoArotoBku/ crnenuanbHocT 16.03.01 «TexHuueckas ¢usnka» HANMpPaBICHHOCTH
«Duznyeckrue METOJbl KOHTPOJS KauecTBa M JMArHOCTUKW». JMCHMIUIMHA peaau3yeTcs
kadeapoi «Nol».

JlucuurmivuHa HaleeHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIEIYIOIIUX KOMITETCHIIUNA:

VYK-2 «CrnocobOeH ompenensatb Kpyr 3a7ad B paMKaxX IMOCTaBJICHHOHW 1M W BBIOMpaTh
ONTHMAJIFHBIC CIIOCOOBI MX PEIICHUS, UCXOJS U3 NEHCTBYIOIIMX MPABOBBIX HOPM, UMEIOIIMXCS
pECYpPCOB 1 OTpaHUYECHUIN»

OIIK-2 «CrnocobeH MpUMEHATh METOJbl MaTeMaTH4YeCKOTO aHaJln3a, MOJEIMPOBAHUS,
ONTUMM3AIMK U CTATUCTHKHU JJI PElICHHUs 3aJad, BO3HUKAIOMIMX B XOJ€ MPOQecCHOHATbHON
JESATETbHOCTH

ConepxaHne NUCHMILUIMHBI OXBATBIBAET KPYI BOIPOCOB, CBS3aHHBIX C AHAIUTUYECKHM
OTHCAaHUEM T€OMETPUUECKUX 00BEKTOB; H3YUYCHHEM CBOWCTB JIMHEWHBIX MTPOCTPAHCTB.

[IpenogaBanue AMCHUIUIMHBI MpeAycMaTpuBaeT cienyromue ¢GopMbl OpraHu3alHu
y4eOHOTO Tpolecca: JeKyuu, NpaKmuyeckue 3auAmus, CaMOCMOsAmenvHas paboma
ooyuarowe2ocs.

[IporpamMmmMoil AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONIME BHUIBI KOHTPOJS: TEKYIIUI
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHAs aTTecTanus B GopMe 3K3aMeHa.

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

S3bIK 00yUYeHUS IO TUCIUIUTNHE KPYCCKHMA »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB O0YUEHUS O JUCIUILTAHE

1.1. Tlenu npenomaBaHus TUCITUTITUHBI

JuctumumHa «MaTeMaTuka. AHAIMTHYECKasi TeOMETPHUS U JIMHEWHas anredpay sBiseTcs
BOKHOM COCTaBHOM 4YacCThlO Kypca BBICIIEH MaTeMaTHUKH, KOTOPBIM JIEKUT B OCHOBE BCEM
CUCTEMBI BBICIIETO OOpa30BaHUs COBPEMEHHOTO CHEIUAINCTAa M U3Yy4aeT MPOCTPAHCTBEHHBIC
(GOpMBI U KOJTMYECTBEHHBIE COOTHOILLIEHUS OKPY>KAOILIEr0 HAC IeHCTBUTEIHHOIO MUPA.

N3yuenue naHHON AMCIUIUIMHBI MO3BOJIET PA3BUTh MPOCTPAHCTBEHHOE MPEACTABICHUE
CTYJEHTa; CTUMYJIUPYET €ro BOOOpaK€HHE; pa3BUBAET €ro CUETHbIE CIIOCOOHOCTHU; MO3BOJISET
JEMOHCTPHUPOBATh IENEYCTPEMIIEHHOCTh, OPTaHM30BAHHOCTh TMPU TPOBEACHUU OOJBIIETO
00beMa BBIYUCIICHUH; 00beIUHSAET OOJIBIIMHCTBO PAaHHEE N3YYCHHBIX TTOHSITHH.

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

Matematuueckue METOJbl HCCIIEAOBAHUS, MOJEIMPOBAHUS, MPOECKTUPOBAHMUS,
OMMUPAIONIYIOCS HA JIAHHYIO TUCIUILUIMHY, UTPAIOT BCE OOJBIITYIO POJIh B COBPEMEHHOU HayKe
U TeXHUKE. B 3HaUNTENbHOM CTENeHN 3TO BHI3BAHO BCE YOBICTPSAIOMIMMCS Pa3BUTHEM HAYKH U
TEXHHWKH, TJIABHBIM 0O0pa30M BBIYHCIUTEIBHON TEXHHKH W HH(POPMAIIMOHHBIX CHCTEM, a
TaK)Ke KOMIBIOTEpU3AIMEH TPAKTUUECKH BCeX 0OyiacTel 3HaHWW. BO3MOKHOCTH yCIEIIHOTO
WCIIOIb30BAHUSI MAaTEMAaTUKH JIJISl PEIICHUsS] KOHKPETHBIX 3a/1ay CYIECTBEHHO PaCIIUPSIIOTCS,
4TO, B CBOIO O4Yepeab, MPUBOAUT K HOBBIM TpeOOBaHUSAM, NPEIbIBISIEMBIM K
MaTeMaTHYeCKOMY 00pa30BaHUIO COBPEMEHHBIX CIEIMATHCTOB B OOJIACTH MaTEeMaTHYEeCKHX
METO/IOB.

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

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

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

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

Tabnuna 1 — [lepeueHs KOMIETEHINIA U MHAUKATOPOB UX JTOCTHXKEHUS

Kareropus (rpymrma) Kon n Kon n HaumeHoBaHre WHIUKATOpa
HAaUMEHOBaHUE
KOMTIETCHIITNH JOCTUKCHHS] KOMITETEHITUU
KOMIETEHIINH
VK-2.3.1 3HaTh BUJBI pECYPCOB U
OTpaHUYEHUS JJIS1 PELICHUS TOCTaBICHHbBIX
YK-2 Cnocoben P AP
OTIPEICIISATh K Janat
p pyr YK-2.V.1 ymeTb npoBOIUTH aHATIU3
3aJa4 B paMKax o
. MOCTABIICHHOW LIeTH U (POPMYITHPOBATH
MOCTaBIICHHOMW 1ETH
3aJlauM, KOTOpble HEOOXOIMMO PEIIUTD IS
Y BBEIOMPATH
€€ IOCTH)KEHUs
ONTUMAJILHBIC
YHuBepcanbHbIe VK-2.Y.3 yMeTh BbIABUTATH

CIIOCO0OBI X o o
KOMIICTCHIINN aJILTepHaTI/IBHBIe BapI/IaHTBI JCUCTBUU C

peLHeHI/IH, HUCXO0d U3
IETTBI0 BBIOOPA ONTUMAJILHBIX CITOCOO0B

ﬁ;ﬁ;ﬁiﬁiﬁﬁgm penieHus 3aj1a4y, B TOM YUCJIE C TOMOIIBIO
—— u(pPOBBIX CPEACTB
PECYPCOB 1 YK-2.B.2 B1aneTs HaBBIKaMH BBIOOpa

N ONTUMAJIBHOTO CTI0C00a pelieHus 3a/1a4 ¢
OTpaHUYCHUH

Y4E€TOM UMEIOLIUXCS YCIOBUM, PECYPCOB U
OTpaHUYCHUN




OIIK-2 Cnocoben
MPUMEHSITh METOJIbI
MaTeMaTU4YeCKOro OIIK-2.3.1 3HaTh OCHOBBI MATEMaTUYECKOTO
aHam3a, aHallM3a, CTATUCTUKY M PEIICHUS 3329
MOJIETUPOBaHUS, ONTUMU3ALNH

ObmenpodeccuoHanbHbIe | ONTUMHU3ALUH U OIIK-2.Y.1 ymerp pemarb

KOMIETEHIINU CTaTUCTUKH IS npodeccuoHanbHbIe 3a/1a4M ¢ IPUMEHEHHEM
pelieHus 3auad, 3HAHUN MaTEMATHYECKOTO aHalln3a,
BO3HUKAIOIINX B MOJIETTUPOBAHUS, ONTUMU3ALIUU 1
X0/1e CTaTUCTUKH
npodeCcCHOHATBHON
JESITEIIbHOCTH

2. Mecro nucuuminHsl B cTpykType OI1
Jucuuniuza He Oa3upyeTcs Ha 3HAHMSIX, paHee MPUOOPETEHHBIX CTYIEHTaMU INPU
W3YYCHHUHU B By3€ KaKUX JHOO TUCIUTIIHH.
3HaHUsl, MOITYYSHHbIE IPU U3YUYEHUU MaTepuasia JaHHOW TUCIUIUIMHBI, UMEIOT KaK
CaMOCTOSITENILHOE 3HAUYCHUE, TAK ¥ UCIIONB3YIOTCS IPU U3yYEHUU APYTUX TUCIUTLINH:
Marematuka. Teopusi BEpOSATHOCTEN U MaTEMAaTUYECKasi CTATUCTHKA
3. OOBeM u TpyI0EeMKOCTb TUCITUTLIAHBI
Jlanubie 00 oOmieM 00beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BHIOB y4eOHOI
paboTHI 10 AUCHHUTUINHE (M paclpeeNieHUe 3TOH TPYIOEMKOCTH 110 CEMECTpPaM) MPEACTABICHBI B
Tabymue 2.

Tabmuna 2 — O6beM U TPYIOEMKOCTh TUCIUIITUHBI

TpynoemMkocTh Mo

Bun yuebHOM paboTh Bcero ceMecTpam
Nel
1 2 3

Oowan mpyooemKkocmp oucyunIuHbl, 5/ 180 5/ 180
3E/ (4ac)
M3 Hux wacoe npakmuyeckoil n0020moeKu
AyoumopHhuie 3anamus, BCETO vac. 68 68
B TOM YHCJIE:

nexuun (JI), (gac) 34 34

?paK)TI/IIIeCKI/Ie/CeMI/IHapCKI/IG 3anarua  (I13), 34 34

qac

naboparopusie pabots (JIP), (dac)

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

9K3aMeH, (Jac) 54 54
Camocmoamenvnan paboma, Bcero (dac) 58 58
Buo npomesccymounoit ammecmayuu. 3a4er,
mudd. 3auger, sk3amen (3auer, udd. 3au, JK3. JK3.
JK3.**)

[IprMedanue:  KaHIMIaTCKuii SK3aMeH
4. ConepxaHue JUCITUTUTIHBI
4.1. Pacnpeznenenue TpyI0€MKOCTH TUCHUIUIMHEI IO pa3jenaM v BUIaM 3aHITHIM.
Pazgenpl, TeMBbI TUCITUTIIIUHBI KX TPYJAOEMKOCTh TPUBECHBI B Ta0IUIIE 3.

Tabnuna 3 — Pa3ensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh
Pazgensl, TeMBI JUCLUIIINHBI Jlexmun I13 (C3) JIP KII CPC
(gac) (gac) (gac) (gac) (gac)

Cemectp 1




Pasnen 1. KoMmiuekcHble uncia u 6 8 8
MAaTpPHUIIBI

Paznen 2. CUCTeMBI IMHENHBIX 6 9 8
ypaBHEHUI

Pazpen 3. JIuneiinsie mpocTpaHcTBa 5 0 8
Pasnen 4. BekTopsl 6 8 8
Pasnen 5. IpsiMast Ha UIOCKOCTH 4 4 8
Pasnen 6. IIpsamas ¥ IIIOCKOCTE B 4 5 8
MPOCTPAHCTRE
Paszen 7. KpuBble BTOpOTro mopsiika 3 0 10
Hroro B cemectpe: 34 34 58
HUroro: 34 34 0 0 58

[IpakTueckass MNOATNOTOBKA 3aKJIIOYAETCd B  HEMOCPEACTBEHHOM  BBINOJHEHUU
00ydJaronuMucs  ONMpPEACNICHHBIX  TPYAOBBIX  (GYHKIMHA,  CBSI3aHHBIX C  Oymymiei

npodecCHOHATIBHOMN 1A TETbHOCTBIO.

4.2. CopnepxaHue pa3/ie]ioOB U TE€M JICKIIHOHHBIX 3aHATHH.
Coneprxanue pa3iesioB U TEM JICKIIMOHHBIX 3aHATHI MPUBEACHO B Ta0uIE 4.

Ta6mmumma 4 — ConepxaHue pa3zesioB U TeM JEKIIMOHHOTO UK

Howmep paznena

HasBanue u copeprxanue pa3aenoB U TeM JIEKIIMOHHBIX 3aHATHN

1.

[ToHsiTHE KOMILIEKCHOTO yucha. J(elcTBUs Hal KOMIUIEKCHBIMU YHCIIAMHU B
anreOpandeckoit ¢dopme. JlelicTBusS HaAA KOMIUICKCHBIMH YHCIaMHU B
Tpuronomerpuueckoir popme. @opmyna Myaspa. M3pneueHue KopHS U3
KOMIUIEKCHOTO Yncia. (2 gaca)

Ilonsatne marpuubl. JIMHEHHBIE oOllepauuy Hax MaTpuuaMu. JIuHelHas
3aBHCHUMOCTh M HE3aBUCUMOCTb MAaTpHl. TpaHCIIOHUPOBAaHWE MAaTPHLL.
YMHO)eHue MaTpull. MHOrOWIEHbI OT KBaJpaTHBIX MaTpull (4 yaca)

Omnpenenurenu u ux cBoiicTBa. OOpaTHast maTpuiia. Pemenue npocteimmx
MAaTpU4HbIX YypaBHEHUU. MaTpuyHblii METOX pEUICHUSA JIMHEHWHBIX
ypaBHeHHUH. (2 yaca)

Meroxa Kpamepa. Mertoa I'aycca. (2 yaca)

CoOcTBeHHBIE YHnCIa W COOCTBEHHBIE BEKTOPHI KBAApPATHBIX MATPHIL.
DYHKIMU OT KBaJIpaTHBIX MaTpuIl (2 yaca)

Jluneitnple mpoctpaHcTtBa. Omnpenenenne U npuMepbl. basuc wu
KoopauHaThl.  JluHelHble mpeoOpazoBaHus. Marpuna — JIHHEHHOTO
npeoOpaszoBanus. (5 4acoB)

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

CkansipHOE TIPOM3BEICHNE BEKTOPOB. BEKTOpHOE MPOU3BEACHUE BEKTOPOB.
CwMmenraHHOe TPOU3BEICHNE BEKTOPOB. (2 yaca)

VYpaBHeHHsI NpsIMON HAa IUIOCKOCTH. 3aJauyd Ha COCTaBJICHHE ypaBHEHUU
npsiMoit. (2 gaca)

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




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

710 TIPSIMOY B TIPOCTPaHCTBE. (2 yaca)

YTros MeXIy IMIIOCKOCTAMHU. YTOJI MEXAY IPSIMBIMU B IIPOCTPAHCTBE. YTOII
MEXIY MNpsSMOM M IUIOCKOCTBIO. PaccTosHMe OT TOYKM [0 IUIOCKOCTH.
PaccrosiHne mexny napajuiebHBIMU INIOCKOCTAMU. PaccTosHue OT TOYKH

7. Ommurc. ['unep6ona. [Tapabona. IlonsipHOe ypaBHEHHE KPHUBOWA

BTOPOTO

nopsiika. KaHoHn4yeckne ypaBHEHUs KPUBOM BTOPOTo mopsiaka (3 gaca)

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

Ta6muma 5 — [IpakTudeckue 3aHsITHS U UX TPYT0EMKOCTh

N3 Hux Ne
DOpMBIITPAKTH .
No . Tpynoem- | mpakTH4eCKOM | paszjaena
wn Tembl mpakTHUECKUX 3aHATUN HeCKuX kocTh, (4ac)| moaroToski, | Aucwum-
3aHSITHIA
(dac) JIUHBI
Cemectp 1
1. | HeiicTBus HaJ KOMILIEKCHBIMU Pemenue
YUCJIaMH B alre0pandecKoi 3a1a4 2 1
dbopme. Tpuronomerpuieckas
¢dbopMa KOMIUIEKCHOTO YHCIIA.
2. | JlelicTBUS HAJ KOMILJIEKCHBIMH Pemenue
qyciIaMH B 3a7a4 2 1
TPUTOHOMETPHUUYECKOU (hopme
3. JIuHeitHbpIe onepanuu Hall Pemrenue
MaTpPUIIAMHU. 3a1a4 4 1
TpaHcnoHHpOBaHWE MATPHII.
YMHOKEHUE MATPHI]
4, Brrunciienune onpenenurenei. Pemrenue
OOpatnas marpuna. Pemenue 3a1aq 3 2
MATPUYHBIX YPABHECHUH.
S. Matpuusslii METO, peLICHUS Pemenue
CUCTEM JIMHEHHBIX YpaBHEHUH. 3a7a4 3 2
Meton Kpamepa
6. Meron I'aycca Pemenne 3 5
3a1a4
7. PaznoxeHue BEKTOpPOB 10 Pemenue
0azucy. Beraucnenune 3aga4
KOOPJMHAT TOYEK B 00IIEH 2 4
JIEKapTOBOM CUCTEME
KOOpJMHAT.
8. CkanspHoe mpou3BeACHNE Pemenune 5 4
BEKTOPOB 3azaqy
9. BektopHoe u cMmenranHoe Pemenue 4 4
MIPOU3BEICHUSI BEKTOPOB 3a1a4
10. VYpaBHeHUs PSIMON Ha Pemenue 2 5
TIJIOCKOCTH. 3a1a4
11. 3ajaun Ha TIPSMYIO Ha Pemenue 2 5
MIJIOCKOCTH 3a1a4
12. [IpsiMast 1 MIIOCKOCTH B Pemenue 5 5
MIPOCTPAHCTBE 3a1a4




| Bceero:

| 34

4.4. JlabopaTopHbIe 3aHATHUS

TeMbl 1a00paTOPHBIX 3aHIATHI M UX TPYJOEMKOCTh IPUBEEHBI B TA0IHUIIE 6.

Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb

Ne
/o

HaunmenoBanme nabopatopHbix paboT

TpynoeMKocTsb,
(qac)

N3 Hux
MIPAaKTUYECKOU
HOJTrOTOBKH,
(gac)

Ne
paznena
JIACIIMIT

JIMHBI

VY4eOHbIM MJIaHOM HE MPEAyCMOTPEHO

Bcero

4.5. KypcoBoe nMpoeKTUpoOBaHUE/ BHITTOTHEHUE KYPCOBOW PabOThI

Y4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

4.6. CamocrosiTenbHas paboTa 00yJaromuxcs
Bunsl camocTosTensHON paboOThI M €€ TPYIOEMKOCTh NPUBEIEHBI B Ta0nuue 7.

Tabmuia 7 — Buasl caMOCTOSITEIBHOM paOOTHI M €€ TPYI0EMKOCTh

N Bcero, | Cemectp 1,
Bun camocrositensHoil paboTh
qac qac
1 2 3
W3ydeHne TeopeTHuecKoro MmaTepuania
18 18
nucturiuabl (TO)
Kypcosoe npoexruposanue (KII, KP)
Pacuetno-rpaduueckue 3aganus (PI'3)
Brimonnenue pedepata (P)
[TonroroBka K TEKyIIeMy KOHTPOJIIO 15 15
ycneBaemoctu (TKYVY)
Jomamraee 3aganue (/3) 15 15
KonTponbsabie paboTs! 3a0uHKoB (KP3)
ITogroroBka kK IpOMEKyTOUYHON 10 10
arrectaruu (I1A)
Bcero: 58 58

5. Tlepeuenb yueOHO-METOIUYECKOTO 0OCCTICUCHHS
JUISL CAMOCTOSITENIbHON PabOoThl 00yUaroMUXCsl 0 TUCHUILIMHE (MOJYIIIO)
VY4ebHO-MeTOIMYECKIE MaTepHalbl JUII CaMOCTOSTEIbHOM paboThl 00y4aromMXCsl yKa3aHbI B

n.a. /-11.

6. IlepeueHb MEYATHBIX U ANEKTPOHHBIX YUCOHBIX U3JAaHUN

[lepeueHb mevaTHBIX U 3JIEKTPOHHBIX YU4E€OHBIX M3/IaHUN IpHUBeIeH B Tabmule 8.

Tabnuua 8— [lepeyeHb MevyaTHBIX U AJIEKTPOHHBIX YUYEOHBIX U3TAHUN

Mudp/ | bubnuorpadudeckas ccpliika

\ Komuectso
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Onektpon. man. — CII6. : Jlans, 2015. — 448 c.
http://e.lanbook.co | bekmemuriesa, JI.A. COOpHHUK 3a/1a4 [T0 aHATUTHIECKOM OBC Jlanb
m/book/72575 TCOMETPHH U JIMHEHHOH anreOpe. [DNeKTpOHHEIH pecypc]

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

ITerpoBuy, U.A. Uybapos. — Dnektpon. nad. — CIIO. :

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

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

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

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

2019. — 156 ¢

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

HoBocubupck : HI'TY, 2019. — 183 c..
https://e.lanbook.c | Bexnemues, /{. B. Kypc ananutudeckoii reoMmeTpuu u 9BC Jlaus
om/book/58162 JHHENHHOM anreOps! : yueObuuk / J[. B. beknemurnes. —

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

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

om/book/48192

anreOpa v aHaJTUTHIECKast TEOMETPHS : yaeOHOe Tocooue
/ I1. C. T'eBopksin. — Mocksa : ®USMATIJIUT, 2011. —
208 c.

https://urait.ru/bco

JIuneliHas anre6pa 1 aHAJIUTUYCCKAaA TCOMCTPUA:

de/436467 yueOHUK U pakTHKyM it By30B / E. I'. IlnoTHHKOBa, A.
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. JluneiiHas anreOpa u

00de/493221 aHAJTUTHYECKAst TCOMETPHS: ydeOHOe TToco0ue st
By30B / U. X. Cabutos, A. A. Muxaes. - 2-¢ u3J.,
ucnp. u non. - Mocksa: U3gatensctBo FOpaiit, 2022.
— 258 c.

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

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

yaeOHoe rmocodue /it 6akanaBpuara v CrielHaIuTeTa
/ E. T". ITaxomoBa, C. B. PoxkoBa. - Mockaa :



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

MzparensctBo FOpaiir, 2019. - 110 c.

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

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

Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX OOpa30BATEIbHBIX PECYPCOB HH(POPMALUOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTH «HTepHeT»
URL anpec Hanmenosanmue
http://www.math-net.ru OObmepoccuiickuii MaTeMaTHYeCKUii mopTa
http://e.lanbook.com/view | OBC «Jlaub»

8. Ilepeuenb HHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepeduenr mporpaMMHOTO OOECIEUEHHUS, HCIOIB3YEeMOTr0 IPU OCYIIECTBICHUHI
00pa3oBaTeNLHOTO MpOoIiecca MO AUCIUIITUHE.
[TepedyeHs UCIOIB3yeMOTro MPOrpaMMHOTO oOecriedeHus peacTasieH B Tadmauiie 10.

Ta6muna 10— Ilepedens nporpaMMHOTo 00eCTIeYeHHS
Ne /i HaumenoBanue
1. MicrosoftWindows
2. MicrosoftOffice
3. MathType
4, Wolfram Mathematica

8.2. Ilepeuenp WH(POPMaITHOHHO-CIIPABOYHBIX CHCTEM,UCITOTh3YEMBIX npu
OCYIIECTBIIEHUU 00Pa30BaTEIHLHOTO MPOIIecca MO JUCIUILTNHE

[lepeyeHb WCMONB3YeMbIX WHPOPMANMOHHO-CIIPABOYHBIX CHUCTEM TIPEACTaBICH B
tabmume 11.

Ta6muma 11— [lepeyers nHOOPMAITMOHHO-CITPABOYHBIX CUCTEM

Ne i/t Hanmenosanmue

9BbC Jlann

9. MarepuanbHO-TeXHUYecKast 6a3a
CocrtaB MaTepuaIbHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOW [JII  OCYIIECTBIICHHS
00pa30oBaTeNbLHOTO MpoIiecca Mo TUCIUIUTHHE, TIPECTaBlIeH B Tabmuiel 2.

Ta6mmma 12 — CoctaB MaTepuanbHO-TEXHHUECKOM 0a3bl

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

1 JlekunoHHas aynuTopus

Aynutopust Uil IPaKTUYECKUX 3aHITHI



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

10. OueHouHbIE CpeACTBA ISl MPOBEICHUS TPOMEKYTOUHOH aTTecTaIluu
10.1. CocTaB OICHOYHBIX CPEACTBIUISI TPOBEICHUS IMPOMEKYTOYHOW aTTECTAIMH
o0yJaromuxcs Mo AUCHUILIINHE MPUBECH B Tabmuie 13.
Ta6mmma 13 — CocTaB OIEHOYHBIX CPEJICTB JIJIsl TPOBEICHUSI IIPOMEXKYTOYHOM aTTeCTAIIKI

Bug npomexxyTouHOM arTectanuu [lepeueHb OIIEHOYHBIX CPEJICTB
DK3aMeH Cnmcok BOIpoCOB K SK3aMEHY;
DK3aMeHAaIMOHHbIE OUJIETEHI;
TecThl.

10.2. B kayectBe KpUTEpUEB OIECHKH YpPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMITETCHIIMN O00YyJaronuMUCS TPUMEHSETCA S-0auibHasi IIKajga OIEHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIII, KoTopas mpuBeaeHa B Tabnune 14. B TeueHne cemecTpa MOXXET UCIOIB30BaThCS
100-6ammpHas ~ mKajma ~ MOAYJIBHO-PEUTHHTOBOM  CHUCTEMBbI ~ YHUBEpPCUTETa,  IpaBUja
UCIIOJIb30BaHUSI KOTOPOH, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAIBHBIM HOPMATHUBHBIM aKTOM
['VAIL
Tabmuua 14 —Kpurepun olieHKH ypoBHSI CPOPMHUPOBAHHOCTH KOMITETEHIIUH

OreHKa KOMITETEHITUH

XapakTepucTUKa c(hOPMUPOBAHHBIX KOMIIETEHIIA
5-0aiupHad mKaia PaKIEp bop

— oOyyaronuiicss TJIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHan;

— YBEPEHHO, JIOTUYHO, [10CJIEI0BATEIbHO U TPAMOTHO €r0 U3J1araer;

— ONUPAsACh HA 3HAHUS OCHOBHOM W JIONOJHUTEIbHOM JMTEPATYpHI,
TECHO IPUBS3bIBAET YCBOCHHBIE HAYYHBIE MOJIOXKEHUS C MPAKTUYECKOU
JEATENHOCTBIO HAIPABJICHMUS;

— yMeJ10 00OCHOBBIBAET M ApPTyMEHTUPYET BbIIBUTAaEMbIE UM UJIEH;

— JIeJIaeT BBIBOALI M 00OOIICHHUS;

— cBOOOHO BJIAZICET CHCTEMOM CIEIHUATM3UPOBAHHBIX MOHITHH.

«OTJIIMYHO»
(Ga4YTCHO»

— 00y4arouuiicst TREpIO YCBOMJI IMPOTPAaMMHBINA MaTepuall, TPaMOTHO U
M0 CYIIECTBY H3JaraeT €ro, ONHUpPasCh Ha 3HAHUS OCHOBHOWU
JIUTEPaTypHI;

— HE JIOITYCKAET CYIIECTBEHHBIX HETOUHOCTEM;

— YBA3BIBACT YCBOCHHBIC 3HAHUS C MPAKTUYECKOW JESATEIbHOCTHIO
HaIpaBJICHUS;

— apryMEHTUPYET HAYYHBIE TOJIOKEHHUS;

— JIeJIaeT BBIBOJBI U 000O0IECHMUS;

— BJIAJICET CUCTEMOM CIIELMATIM3UPOBAHHBIX OHSITUH.

(XOPOLIO»
(Ga4uTCHO»

— oOyyJaronuiicss yCBOMJI TOJIbBKO OCHOBHOW IPOTPaMMHBIA MaTepua,
[0 CYIIECTBY HM3JaraeT €ro, OMMpasch Ha 3HAHUS TOJBKO OCHOBHOH
JUTEPATYPHL;

— JIOIyCKaeT HeCYIIECTBEHHBIE OMMOKN U HETOYHOCTH;

— HCTBITHIBACT 3aTPYIHEHHS B NPAKTHYECKOM NPUMEHEHHH 3HAHHN
HarpaBJICHUS;

— cnab0 apryMeHTUPYeT Hay4YHbIE TTOJIOKEHUS;

— 3aTpyaHsieTcs B GOpMYIMPOBAHUN BBIBOJOB M 0000IICHHUIA;

— YaCTHUYHO BJIAJCET CUCTEMOH CIICIMATH3UPOBAHHBIX TOHATHH.

«yZI0BJIETBOPUTEIIHHOY
«BAYTEHO»

— oOyyJaronuiicss HE YCBOWJI 3HAYUTEIBHOM YacTH MPOrPaMMHOTO
MaTepuana;

— JIOIYCKaeT  CYIIECTBEHHbIE  OMMOKM W  HETOYHOCTH  TIpHU
paccMoTpeHuH npo0sieM B KOHKPETHOM HallpaBJICHUH;

— UCTIBITHIBAET TPYAHOCTH B PAKTUYECKOM MPUMEHEHUU 3HAHUII;

— HE MOXET apryMEHTHPOBAaTh HAYUHBIE ITOJIOKEHUS;

— He (OpMYIHPYET BBIBOJAOB U 0000IICHHIA.

«HEYIOBJIETBOPUTEIILHO
«HE 3a4TEHO»




10.3. TunoBble KOHTPOJILHBIC 3a/1aHUS WM UHBIE MaTePHAIIBI.
Bomnpocsr (3agaun) Asis sK3aMeHa mpeacTaBieHsl B Tabmuie 15.

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

Kon

Ne /it [Tepeuens BonmpocoB (3a1a4) 71sl FK3aMeHa
WHIUKATOpa

YK-2.V.1

3ananue 1.

1) BbIYHCIUTH MPOU3BEACHNE KOMIUICKCHBIX YUCET B
anreOpanveckoit hopme 3anucu

(54 2i) = (6 + 5i)

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

3amanue 3.

1) BbluuCIUTH NPOU3BEACHNE KOMIUICKCHBIX YUCET B
anreOpanveckoit hopme 3anucu

1 (7 + 4i) = (4 — 3i)

3ananue 4.
1) Bpr4HCINTD NPOU3BEICHUE KOMIUIEKCHBIX YHCEN B
anreOpanyeckoit popme 3anucu
(9 — 4i) = (8 — 5i)

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

3amanue. VYK-2.B.2
1) BBIYHCIUTH MPOU3BEACHHE KOMILICKCHBIX YMCEI.

Zl=5[cosg+ising) u Zz=7[cosg+ising)

2) BepHo nm yrtBepkacHue: «Jlis BBIYMCICHUS TPOM3BEICHHUS
KOMITJICKCHBIX qucell HGOGXOI[I/IMO 3arucarb nux B
anreOpanveckom Buae». OTBET apryMeHTUPYHTE.

3amanue. VYK-2.B.2
1) BbIYHCITUTE YacTHOE KOMIUIEKCHBIX qucel B
TPUTOHOMETPHYECKOH (hopMe 3aIucH.




é 10(005% +isin g)

- T . . T

Zy S(COSE +1i zin E)

2) Bepno nm yrtBepkaeHue: «lIpu  BBIYMCICHHMH YacTHOTO
KOMIUIEKCHBIX YHMCEJI MOLYJIb U apIyMEHT PE3yJIbTaTa BIIIOTCS
pe3yapTaTaMu JIEJIeHUs MOLYJIS JEIUMMOr0 Ha MOJYJIb JACIIATEIS
U apryMeHTa JAeIuMOro Ha aprymeHT genurerns». OTser

oOocHyiite.
Kak Ha3beiBaetcs popma 3amucu KOMITJIEKCHOTO YUCIIa, MMEIOIIIast YK-2.3.1
BUIl z=|z|-(cosQ+ising), Kak Ha3bIBAIOTCS B ATOW 3amuCH |z| u ¢?
Pe3ynbrar kakoy onepanuy HaJl KOMIUIEKCHBIMY YUCIaMU MOKET YK-2.3.1
OBITH 3aIIMCaH B BHUE
|21] - |z2| (cos(prtep2) + isin(pitg2)) ?
Pe3ynbrar kakoi onepanuy HaJl KOMIUIEKCHBIMY YUCIaMU MOKET YK-2.3.1
OBITh 3amucaH B BUAIC |Z1]:|Z2| (COS(Q1-¢2) + iSin(@1-¢2)) ?
3ananue 1. VK-2.V.1
1) KowmrmiekcHoe unciio Z 3alicano B alreOpandecKoi u B YK-2.B.2

TPUTOHOMETPHUECKOHN opmax:
7 V3 1 L ™ T

—?+: 3= (CGSE+Lsmg)

Haiinnre 12-10 creneHs yucia Z
2) Kakyio ¢popmy 3amucu 4rcia Bbl Hcmoib3oBanu? O0ocHy#Te

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

TPUTOHOMETPHUECKOHN opmax:

- m . . T

Z=5+i5y3= 10[Cos§+1 smg)
Haiinute 3-10 cTeneHs uncia 7
2) Kakyio ¢popmy 3amucu drcia Bbl Hcmob3oBanu? O0ocHy#Te

CBOI1 BBIOOD
3ananue 1. YK-2.3.1

1) Haiitu matpuny C = 44 + 3B%, rae VK-2.V.3

2 -2
1 0 2
A= 1 3 3 B=|-1 3
3 -3

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

a) Microsoft Access

b) Wolfram Mathematica




c) Microsoft PowerPoint

3amanue 2.
1. Haiitu matpuny C = 44 — 5BY, rie
2 =2
1 4 2
a=( )B = (—1 4 )

-1 3 —4 3 _3

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

a) Microsoft Access
b) Wolfram Mathematica

c) Microsoft PowerPoint

3amanue 3.
1. Haiitu matpuny C = 24 + 3Bf, rae

2 =2
1 4 2
A= B=|—
(a3 Se-( 4)
2. Bri6epuTte u3 cnimcka mudpoBbie CPeIcTBa, KOTOPHIE MOTYT
OBITh IPUMEHEHBI JJIS PEIICHUS TaHHOH! 3a1a4H.
a) Microsoft Access
b) Wolfram Mathematica
C) Microsoft PowerPoint
3aganue 4.
1. Haiitu matpuny C = 34 — 5BY, rae
1 -2
/1 0 2y,
(s 3 2= 3)
2. BriGepure u3 crincka uQpoBble cpeicTBa, KOTOPIE MOTYT

OBITH MPUMEHEHBI IS pEIICHUS JaHHOW 3aauH.
a) Microsoft Access
b) Wolfram Mathematica
C) Microsoft PowerPoint

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

1 -2

a-(h 4 2e( )

3 -3

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

a) Microsoft Access

b) Wolfram Mathematica

C) Microsoft PowerPoint




1. 3anummTe pe3ynbTaT ACUCTBUN HAJ MaTPUIIAMH.

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

A+ (-A) =
3. Tlponomxure Gpopmyiry

7(A+B)=
4. Tlpopomxure hopmMyy

5A-5B=
5. Tlponomxure popmyiry

2 x(4A)=

VYK-2.3.1

10.

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

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

a) Microsoft Access
b) Microsoft PowerPoint

¢) Wolfram Mathematica

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

5 4 3
e LR ()

3 0

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

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

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

_ _ 4 3
3 el 3

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

a) Microsoft Access

VK-2.V.3




b) Microsoft PowerPoint
C) Wolfram Mathematica

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

0D e(i )

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

b) Microsoft PowerPoint
C) Wolfram Mathematica

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

b) Microsoft PowerPoint
C) Wolfram Mathematica

11.

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

2) OOocHYHTE KaK BBIYHCIUTH OIPEICIUTENh BTOPOTO MOPSAKA.

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

P
4 -5

2) OOocHYHTE KaK BBIYHCIUTH OIPEICIUTENh BTOPOTO MOPSAKA.

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

s ol

2) OOocHYHTE KaK BBIYHCIUTH OIPEICIUTENh BTOPOTO MOPSAKA.

3amaunue 4.
1) Haiitu onpenenurens 2-To NOPsIIKAa MATPUIIBI

VK-2.V.1




s Sl
—-14 -8

2) OOocHYHTE KaK BBIYHCIUTH OIPEICIUTENh BTOPOTO MOPSAKA.

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

o 3
10 3

2) OO0OCHYHTE KaK BBIYHUCIUTH OMPEICIUTEIh BTOPOTO MOPSIKA.

12.

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

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

AlZ

o ~ w D
I
[
w

VK-2.V.1

13.

Uemy paBeH OnpeIeNnuTENb TPEYTrOJIbHON MaTpUIIbl?

VK-2.3.1

14.

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

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

YK-2.V.1

15.

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

VYK-2.3.1

16.

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

3aganue 2. Halitn maTtpuny X u3 ypaBHeHust A = X = B, rie

YK-2.V.1




a=(5 %) e=( 1)

3a/:[aHI/Ie13. H;ﬁm ManHu}ll OX u3 %’paBHeHHH A=X = B, rme
4= (_2 —4) 5= (_14 Iz)

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

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

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

17.

Kaxk Ha3pIiBaeTcs cucrema alireOpandeckux ypaBHEHUH, KOKI0€ U3
KOTOPBIX SIBISICTCS TUHEHHBIM?

VYK-2.3.1

18.

Kakue MeTozp! pereHus: CUCTEM JTMHEWHBIX alnreOpandyeckux
ypaBHEHUI BaM U3BECTHBI?

YK-2.3.1

19.

CpaBHuTE yClI0BHs IPUMEHEHNSI METOA0B PEIIECHUS CUCTEM
JUHENHBIX ypaBHEHUH. Kakoll METO peleHHs] CUCTEMBI TMHEMHBIX
areOpandyeckux ypaBHEHUH IPUMEHSIOTCS B TOM cllydae, €Cliu
OIPEAEINTEND MaTPULIBI CUCTEMBI PABEH HYJIO?

YK-2.V.3

20.

CpaBHI/ITe yCi1oBuA NpUMCHCHUA METOJ0OB PCHICHUS CUCTCM
JMHENHBIX ypaBHeHUH. Kakoi MeTo 1 penieHusi CUCTEMbI JTMHEUHBIX
anreOpanyecKnX ypaBHEHUH PUMEHSIOTCS B TOM clydae, eciiu
MaTpuIila CUCTEMbI HE ABJISIETCS KBaAPATHOM?

VK-2.V.3

21.

UYrto Takoe BeKTOp?

VYK-2.3.1

22,

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

VYK-2.3.1

23.

3ananue 1. CocTaBUTh ypaBHEHHE NpPSIMOH IpPOXOIALIEH uepe3
. L ox+2 y—9

TOUKy M (2,4) 1 nepreHIUKYIIPHON PAMON —5 = —4

OtBer 3amMcaTh B BHJE YpPaBHEHUS MPSMOM C  YIJIOBBIM

ko3 urmeHTOM

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

OtBer 3amMcaTh B BUJE YypaBHEHUS TMPSMOMl C  YIJIOBBIM
K03 uUImeHTOM

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

—4 -5
OTBeT 3amMcaTh B BHUJE YPAaBHEHUS MPSMOM C  YIJIOBBIM

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

VK-2.V.1




ko3 urmeHTOM

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

3aganue 5. CocTaBUTh YpaBHEHHE MPSIMOM MPOXOASIIEH uepes
. Lx+1 y—6

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

OtBer 3amMcarb B BHJE YPAaBHEHHS TMPSMOM C  YIJOBBIM

K03 uUImeHTOM

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

Chopmynupyiite  HeoOXoAMMOE W JOCTATOYHOE  YCIIOBHUE YK-2.3.1
25. NapajuIeTbHOCTU MPSIMOU U TUIOCKOCTH.

Kakum ypaBHEHHEM OIUCHIBACTCA MpsMas, MPOXOASAIIas uepes YK-2.3.1

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

Kaknum ypaBHEHHEM OMUCHIBAETCS TIPsMasi, TPOXOSINast uepe3 IBe YK-2.3.1
21. TOUKH (X1, Y1, Z1) 1 (X2, Y2, 22)?

Kakum 006pa3om MOXKHO 3a7aTh IPSIMYIO C TIOMOIIBIO IBYX YK-2.3.1
28. MJIOCKOCTEM?

C noMoI1bIo Kakoi pOpMyIIbI MOKHO HAHTH yroil MEXIY YK-2.3.1
29. NPSAMBIMH?

Hopwmais k mmockoctr umeet kKoopauuatsl (A, B, C); koopauHaTsl VK-2.3.1

HarpasJsoIero Bekropa npsmoit (I,m,n)/
30. C moMoripIo Kakoi (GopMysIbl MOKHO HAUTH YroJl MEXIY MPSIMOUN 1

MJIOCKOCTBIO?

I[To kakoit popmyse MOKHO ONPENETUTh PaCCTOSHUE OT TOYKHU 10 YK-2.3.1
3L IJIOCKOCTH?
32. Hanummure kaHOHUYECKOE YpaBHEHUE AJUTUIICA. YK-2.3.1
33. Hanummure kaHOHUYECKOE ypaBHEHUE TUIIEPOOPHI. YK-2.3.1
34. Hanummure kaHOHUYECKOE ypaBHEHUE MapadOoIIbl. YK-2.3.1
35 Wolfram Mathematica- mporpamMmmHoe obecrieueHre, BKIHOYAOIICe OIIK-2.VY.1

00JIb1101 HAOOp MaTeMaTHYECKUX (QYHKIIMA B TOM YHCIIC CUCTEMY
KOMITBIOTEPHOH anreOpHl,



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

Uto 03HayaeT 3anuch B 3TON MporpaMmme?

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

36.

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

Kak Oynet BeITISAeTh MaTpHIIa (; i) B mannoin

nporpamme?

OIIK-2.V.1

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

Ne /i1

[Tepeuens BompocoB (3a1a4) amns 3adera / qudd. 3ayera

Kon
WHMKATOpa

Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO

[lepeuenr TeM [ KypCOBOTO MPOEKTUPOBAHUS/BBIIOIHEHUSI KYpCOBOM paboThI
MpEeICTaBICHBI B Ta0wmIe 17.
Ta6mmma 17 — [lepedens TeM i1 KypCOBOTO MPOSKTUPOBAHMSI/BBITIOJIHEHHSI KyPCOBOIM paOOTHI

Ne /i [IpumepHbIi IepeyeHb TEM I KypCOBOTO IPOSKTHPOBAHNUS/BBITIOTHEHUS
3 KYpPCOBOM pabOTHI
Y4eOHBIM IIIAHOM HE MPEIYCMOTPEHO
BOHpOCBI AJid IIPOBCACHUA HpOMG)KyTO‘IHOfI arrecCralluu B BUAC TCCTUPOBAHUA

MpeICTaBICHBI B Tabnwuie 18.

Ta6mmia 18 — [TpumepHsIii mepedeHb BONPOCOB ISl TECTOB

Kopx
Ne i/ [lepeuens BOmpocoB (3a1a4) AJisl IK3aMEHa T

VK-2.3.1
VK-2.V.1
VK-2.¥.3
VK-2.B.2
OIIK-2.3.1
OIIK-2.V.1

Ne n N Kopx

i PUMEPHBII IEpEeYeHb BOMTPOCOB JIJISl TECTOB HHMKaTOpa

TumnoBoil BapuaHT TECTOB
1 cemectp
1 | dana maTpuia 1) ay VK-2.V.1
2)  -ap;
a1 dpp
A_(a21 sz )



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

Eé anrebpamueckoe | 3)  ay;
JIOIIOJTHEHUE Ass
4) —ay
paBHo. ..
U3 npuBeIEHHBIX diq ay2 VK-2.V.1
a a
MAaTpHI] 0OpaTHbIE 1) | 921 422
0 as
CYIIECTBYIOT Y
MaTpHIL. .. 0 0 ag
2) {0 0 aj
0 0 ai;
411 a2 A3
3) | 0 axp az
0 0 dszz
37 33 Q43
4) (‘121 33 ‘123)
0 0 0
Kakum metomom moxuo | 1)  TI'. Kpamepa YK-2.3.1
CIINUTh CHCTEMY,
P 4 2) K. ®.Taycca
ONPEAETUTEND OCHOBHOMU
MATpHIIBI KOTOPOii paBeH 3) ¢ moMoIIE0 00PaTHOM MATPHIIBI
HYJIO 4)  moOBIM CIOCOOOM
Cucrema copmectHa | 1)  Ooubiie 1 YK-2.3.1
TOTJa U TOJBKO TOTHQ, | 2) PaHT MAaTPHIIBI CHCTEMbI paBCH
KOTJa. .. paHry pacuIMpeHHON MaTPHIIBI
CHCTEMBI
3) panr pasen 0
4)  panr paseH |
Jlist BEKTOpOB & W b | 1) BekTOpBI MEpHEHINKYISIPHEL VK-2.V.1
BBITOJIHSIOTCS YCIOBUSL: 2) BEKTOpbI NapajlIebHbI
3) BEKTOpPbI MapayUiejbHbI U HE MOTYT

4)

JIe)KaTh Ha OTHOU MPSAMO

BEKTOPBI JIEKAaT Ha OJHOM MPSIMOU




Torjga....

HJIN MapaJljICJIbHBI

BekTopnoe 1) xomnmHeapHoii  mrockoctH, B | YK-2.3.1
MIPOM3BEJICHUE BEKTOPOB KOTOPOH JIeKAT MEePEMHOKAEMbIC
—
d@u b — 510 BEKTOP... BEKTOpa
2)  NepHeHAMKYISIPHBIA IUIOCKOCTH,
B KOTOpOH JIexar
MePEMHOKaeMbI€ BEKTOPHI
3) Hynesoi
4) coBmamalmui ¢ OJHHM U3
MEPEMHOKAEMBIX BEKTOPOB
PaccTositHuEe OT TOYKHM 10 1) |Axq+Byo+C| VK-2.3.1
21 p2 A2 12
IJIOCKOCTH MOJKHO VAZ+B2VAZ+C
BBIYHCIIATh o 2) AyA+BB,+C, G,
2 2 2, 2 2 2
dopmyre. .. JA1+31+CIJA2+BZ+C2
-
VA%+BZ+(C?
4) |Am+Bn+cCp|
VA*+B=+C = /m*+n-+p
I'eomerpuueckoe ™ecto | 1)  rumepOosioit VK-2.V.1
TOYEK IIJIOCKOCTH, CyMMa
2) mapabosoi
pacCcTOSIHUM OT KaXXKI0u
U3 KOTOPBIX [0 JIBYX 3)  OKPYKHOCTBIO
JAHHBIX ~ TOYEK  ITOH | 4) ITHIICOM
IJIOCKOCTH eCTh
BEJIMYMHA ITOCTOSHHAS,
HAa3BIBAETCH. ..
Haiitu ypaBHCHHUE 1) x+1 _ y-2  z—4 VK-2.V.1
HDAMOI i -3 2 4
pAMOM,  TPOXOASAIICH
qepes TOYKY 2) x+l  y+2  zt4
3 2 4
A(=1;2;4),

HEePIEeHIUKYISIPHO




TUIOCKOCTH 3)
-3 -2 -4
3X-2y-4z+1=0
+1 +2  z+a
4 ===
10 | Pemmwmth cucremy | 1) x=0,y=1,z=-3 OIIK-1.V.1
JMHENUHBIX  ypaBHEHHI 2)  x=0,y=1 z=-2
METOJIOM l'aycca
X+y+z=-2 3) x=0,y=-1,2z=2
2x —y+3z=-10
—x+2y—z=35 4) x=0,y=-1,z=-2
11 | Beluuciuts -1 —6 VK-2.V.1
n (5 32)
2 -1y /1 -2 2 7 2
(1 2 ) (3 2 ) ) (1 0)
0 0
3y (=)
7 2
9 (G 5)
12 | dana matpuna 1) ayy YK-2.V.1
A_(an '1112) ) —aiz
\ay axp/
3) ap;
Eé anredpamdeckoe | 4)  —q,,
JIOIIOJTHEHUE Axq
paBHo. ..
13 | Marpuna A7t 1) At-AaxA-At VK-2.3.1
Ha3bIBaeTCsI  OOpaTHOM -1
2) Al-A=1
MaTpuIle A, eciu
3) Al1-A=4-A1=E

BBITIOJIHACTCS YCIIOBUC

4)

ATl-4=0




14 CKaJDIprIM 1) |& | | 5| arccos o VK-2.V. 1
NPOM3BEICHUEM  JIBYX .
S 2 al | b | ctg a
HCHYJICBBIX BEKTOPOB @
u b HaseiBaercs uwmcno, | 3)  |d ‘5| cosa
paBHoOE. .. .
4) ldl|b|tga
15 | Yemy paBHO cmemranHoe | 1) 0 YK-2.V.1
IPOU3BEICHHUE BEKTOPOB 2) 1
aba
3) -2
4) 2
16 | YpaBHeHue npsmoit, | 1) (x—a)+(y—b)=0 YK-2.3.1
MPOXOJAILIEH 4Yepe3 IBe 2) y-y1 _ x-x4
TOYKH MOKHO COCTABHTh yamyi o %t
1o GpopmyiIe. .. 3) A(x—x9)+B(y—y,) =0
4)  ¥y—yo =k(x—x0)
17 | F'eomerpuueckoe ™ecto | 1)  IlapaGomy YK-2.3.1
TOYEK, KOTOpBIE 2)  oxpyHOCTS
XapaKTePU3YIOT
SKCIeHTpHcHTET €& >1 3)  rumepGory
npecTaBIIsieT co0oi 4)  swmnc
18 c 1) nelcCTBUTEIBHON OCBIO YK-2.V.1
OtHomieHue ~—
4 2) acHUMITOTOM
Ha3bIBaeTCA. ..

3) DKCLIEHTPUCHUTETOM

4) (okaabHBIM PaguyCcoOM




19 | Haiitu ypaBHeHue | 1y x+l _ y-2 _ z—4 VK-2.V.1
3 -2 -4
NpsSMOM,  MPOXOIALIEH
uepes TOUKy | ) x+l _ytz  z+d
3 2 4
A(—1;2;4),
epre KYIAPHO 3) x—1 y—2 z—4
NEPIICHIUKYISPH = =
-3 -2 -4
IJIOCKOCTH
x+1 y+2 z+4
3x-2y-4z+1=0 o
20 | Onpenenutsb kakoe | 1) x2+y2-8x=0 VK-2.V.1
ypaBHEHUE JTUHUT L
2) x=--,/25—y?
COOTBETCTBYET ) 3 Y
napabozre... 3)  -2x2+3y2-4x+15y+4=0
4)  x+4y-2y*-5=0
21 | Pemuts cucremy | 1) x=0, y=1, z=-2 YVK-2.V.1
JUHEUHBIX  YpaBHEHUU 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 | BeruuciauThb YK-2.3.1
-1 -1y 4 -2 7 1
GG 2 |y (5o
-7 0
2 (5 o)
1 0
3y (; )
0o 1
9 (5 5)
23 | Mpsmoit y = -2x + 111) (0;3) YK-2.3.1




MPUHAJICKUAT TOYKA 2) (-1;3) YK-2.3.1
3) (2,3)
4) (=2;1)
24 | Ilpsmasy = —-2X + 5 1) tg(5) YK-2.3.1
obpa3yer ¢ 2) tg(-2)
MOJIOYKUTETBHBIM 3) arctg(-2)
Hanpasienuem ocu OX 4) tg (2
yIoJ o, paBHBIN:
25 | Yron Mexay npsiMeIME 1) teg= ‘ 15 VK-2.3.1
1+1+5
y=x+1 y=5%+3
onpeensercs o 2) tg@= ‘1:“15
dbopmyre: s
3 te= |1+1a=(—5]
3-5
4) tBe= ‘1+1a=5
26 | [lpu penieHUH CHCTEMBI 1) 5 3‘ VK-2.3.1
8 7
JMHENMHBIX  ypaBHEHHI
x;+3x, =5 n |13
{4x1 —7x,=8 no| 2y —7’|
OpaBuIly 3) g _3?|
Kpamepaonpenenurens
A MeeT BUL: 1 5
4) 4 8‘
27 | Pemmts CHCTEMY 1) (2;-1) YK-2.V.3
JUHEUHBIX  YpaBHCHUHU 2) mupaswio Kpamepa HEepuMEHUMO
{ X, +2x,=0 ol 3 @2
4x,+8x, =1
4 &1
npasuityKpamepa:
28 | Pemuth cucreMmy 1) (1;0;0) YK-2.3.1
JUHEWHBIX  YpaBHEHHIA 2) (0;1,0
meromom Kpamepa: 3) (0;0;1)




4) (1;0;1)
X1 + X2 — X3 = 0
le — X2 + X3 = 3
Xq— 2x2 + X3 = 2
29 | MokasarenpHas  (opma 1) ﬁei_T“ VK-2.V.1
KOMILIEKCHOTO YHCIIa am
. 2) 2e'z
= -1 + | umeeT BUL: o
3) V2e'z
4) 2e'z
30 | Moaynb KOMITJIEKCHOTO 1) 0 YK-2.V.1
qHciia Z = —i paBeH: 2) 1
3) 2
4 5
Wolfram Mathematica- 1. (1 2) OIIK-2.V.1
[IPOTpaMMHOE 3 4 )
obecrneuenue, 1 2 OIK-23.1
BKJIIOUYAIOIIEee OOJIBIIION 2. ( 4 3)
HabOp MaTeMaTUYECKHUX
GbyHKIUI B TOM YHCcIe 3. (2 1)
CHUCTEMY KOMITbIOTEPHOU 3 4
anreopsl, 1 3
4. ( 5 4)
Yto 03HA4AET 3anUCh
B 3TOU mporpamme?
m = {{1, 2},{3,4}}
Wolfram Mathematica- 1. 1 OIIK-2.V.1
POTrPaMMHOE i
obecredeHue, 2. 8 OHK-2.3.1
BKJTIOUatoIee O0JIbIION
HabOp MaTeMaTUYECKHUX 3. 2
GbyHKIUI B TOM YHCcIe )

CHUCTEMY KOMITbIOTEPHOU
anreopsl,

UYemy paseH
pe3ynbTaT



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

BBITIOJTHCHHSI
xomanael Det[m],
e

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

Wolfram Mathematica- 1. 0 OIIK-2.Y.1
IPOrpaMMHOE 5 1 OIK-2.3.1
obecneuenue,

BKJIIOUYAIOIIEee OOJIBIIION 3 2

Ha0bOp MaTeMaTUYECKHUX

GbyHKIUI B TOM 4HCcIe 4. -3

CHUCTEMY KOMITbIOTEPHOU
anreopsl,

3anuIunTe pe3ysbTar
BBITIOJITHEHMSI
KOMaH/1bl
MatrixRank[m],

rac

m = {{2, 1},{8,4}}.

[lepeyeHb TeM KOHTPOJBHBIX PAabOT MO AMCLUUIUIMHE OOYYAIOMIMXCS 3a04HOM (HOpMBI
0o0yd4eHwus1, mpeacTaBiieHbl B Tadsmie 19.

Tabmuua 19 — IlepeyeHb KOHTPOJIBHBIX paboOT

No /it ITepeyeHb KOHTPOJIBHBIX PadbOT

He npenycmorpeno

10.4. Meroauueckue  Marepuaibl,  ONpPENCNSIONIMEe  MPOLEAYyphl  OLICHUBAHUS
UH/IMKATOPOB, XapaKTepU3YIOIIMX H3Tanbl (HOPMUPOBAHMS KOMIIETEHLMH, COAEpKarcs B
JOKAJIbHBIX HOpMaTuBHbIX akTax [YAII, pernameHTUpyOIIMX MOPAJOK W IPOLEAYPY
IIPOBE/ICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U IIPOMEKYTOUHON aTTeCTalMi 00yJaroIuXcs
I'VAIL

11. Meroauveckre ykazaHus A1 00y4YaIOIIUXCs 0 OCBOCHUIO AUCITUTUTHHBI

[lenpr0 MUCIHUIUIMHBI SBISETCS — IMONYYCHHE CTYICHTaAMH HEOOXOAMMBIX 3HAHUH,
YMEHUU W HAaBBIKOB B 00JIACTH aHAIMTHYECKOW T€OMETPUHU U JIMHEWHOU anreOphl, pa3BUTHE
MIPOCTPAHCTBEHHOTO TMPEJICTABICHHS CTYJACHTA; BOOOPaKEHUS; JOTHYECKMX H  CUYETHBIX
CIIOCOOHOCTEH; OpPraHW30BaHHOCTH TIPU TPOBEICHUU OONBIIET0O OOBEMa BBIYUCICHUN;
WCIOJIb30BAHUS MAaTEMAaTUKU ISl PEIICHUS KOHKPETHBIX 3a1a4, 00ecleuyeHHe OCHOBBI IS
MPUMEHEHUS] MaTeMaTHYEeCKHX METOJIOB HCCIICOBAHUS, MOJAEIUPOBAHUS, POCKTUPOBAHUS,
ONMHUPAIONIYIOCS Ha JaHHYI0 JAUCHUILIUHY, KOTOpPBIE UIpPAlOT BCE OOMNBIIYI0 pOJIb B
COBPEMEHHOI HAYKE U TEXHUKE.

11.1. Meroanyeckre ykazaHUs A OOyYaroOIIUXCS IO OCBOCHHUIO JIEKIIMOHHOTO
MaTepuaia



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

OcHOBHOE Ha3HaYEHUE JIEKIIMOHHOTO MaTepHalia — JIOTUUECKH CTPONHOE, CUCTEMHOE,
riy0oKoe W SCHOE M3JI0kKeHHe yueOHoro marepuania. HazHaueHue COBpEMEHHOH JIEeKLHUU B
pamMKax TUCIUIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO MH(GOPMAIUIO TIO TEME, a B OCBOCHHH
(dbyHIaMeHTaIbHBIX MPOOJeM AUCUUIUIMHBI, METOJOB HAyYHOIO TIIO3HAHUSA, HOBEHIINX
JOCTHKEHHUI HayIHOU MBICTH. B yaeOHOM mpoliecce JeKIUs BRIOIHSIET METOAO0IOTHIECKYIO,
OpraHW3alMOHHYI0O W HWH(popManuoHHYIO0 GyHKIUH. Jlekmust pacKpbiBaeT TOHSATHHHBIN
anmapaT KOHKPETHOW oOnacTh 3HaHWS, €€ TpoOJeMbl, JaeT IeIbHOE MPEACTaBICHHE O
JUCLUIIIIMHE, TOKA3bIBAET B3aUMOCBSA3b C IPYTUMH TUCLHUILUINHAMH.

[TnarupyemMble pe3yabTaThl IPU OCBOSHUU 00YUYAIONTUMUCS JIGKIIMOHHOTO MaTepuana;

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

— TOJIy4€HHUE OIbITa TBOPUECKON pabOThl COBMECTHO C IIPETOAaBaTEIIEM;

— pa3BUTHE MNPOQPECCHOHANBHO-IETIOBBIX  KauecTB, JIOOBU K TpPEeaOMeTy H
CaMOCTOATENILHOI'O TBOPYECKOTO MBILIJIEHUSI.

— TOSIBJICHHE HEOOXOIMMOT0 WHTEpeca, HEOOXOIMMOTO /i CaMOCTOSITEIIbHON
paboTsI;

— MOJY4YEHUE 3HAHMI O COBPEMEHHOM YPOBHE pa3BUTUS HAyKH U TEXHUKH U O
MIPOTHO3€ UX Pa3BUTHsI Ha ONMKalIIne Tobl;

— HAy4YUTHCS METOIUYECKU 00OpabarhiBaTh MaTepuan (BBLACISATH TJIABHBIE MBICTH U
MOJIOKEHUS, NPUXOAUTh K KOHKPETHBIM BBIBOJAM, IMOBTOPSATh HMX B  Pa3IMYHBIX
hopmMyTUpOBKax);

— TOJIy4€HHE TOYHOTO MOHMMAHHUSI BCEX HEOOXOAMMBIX TEPMUHOB U TTOHSITHIA.

JIeKUMOHHBIA MaTepuagl MOXKET CONPOBOXKAATHCA JAEMOHCTpAllUel ClIalgoB |
WCIOJIb30BAaHUEM PAa3/IaTOYHOTO MaTepualia TpHU MPOBEICHUH KOPOTKHX IUCKYyCCHUH 00
0COOCHHOCTSIX MPUMEHEHHUS OT/AETbHBIX TEMATUK I10 IUCHUIUIMHE.

CrpyKTypa NpeaoCcTaBieHUs JEKIHOHHOTO MaTepraa:
— Ornpeznenennss MaTeEMaTUYECKUX TEPMHUHOB.
—  ®opMynupoBKa TEOPEMBI.
— Jloka3arenbCTBO TEOPEMBI.
— HMmmoctpupyroniye npuMepsl.

11.2. Meroauyeckue  yKazaHus JUId  OOYYaIOUIMXCS MO  MPOXOXKICHUIO
MPAaKTUYECKUX 3aHITUN

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

[lenpt0 TPaKTUYECKOTO 3aHATHS I OOYYalomIerocsl sBJISCTCS  NPUBUTHE
oOyuJarolemMcsi yMEHUU U HAaBBIKOB MTPAKTUYECKON JACSITENLHOCTH 110 U3y4aeMOW JUCIUILTHHE.

[Tnanupyembie pe3ynbTaThl IPH OCBOCHHUH O00YUYaOIIEMCsl MPAKTUICCKUX 3aHITHIHA:

— 3aKperieHue, YriyOJIeHue, paclIupeHue W JeTalIu3alus 3HAHUW MPU PEUICHUN
KOHKPETHBIX 3a]1a4;

— pa3BUTHE TI03HABATEIBHBIX CIIOCOOHOCTEH, CaMOCTOATEIBHOCTH MBIIIJICHUS,
TBOPYECKON aKTUBHOCTH;

— OBJIAJICHUE HOBBIMH METOJAMHU W METOJMKAMHU HM3YyYEHHUs KOHKPETHOW y4ueOHOI
JUCITATLINHEL;

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

— o0OecrneveHne parmoOHAIBLHOTO COYETaHUsI KOJUICKTUBHON M MHAMBUAYATbLHON (popM
oOy4eHwUS.



@OyHKIUY TPAKTUYECKUX 3aHATUH:

— IIO3HaBaTeNbHAas;

— pa3BUBAIOILAS;

— BOCHHTATEJIbHAS.

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

— O3HAaKOMUTEJIbHBIE, IPOBOJUMBIE C LEIBI0 3aKpeIUIEHUsT U KOHKpPETH3aluu
M3Y4EHHOI'0 TEOPETHUUECKOI0 MaTepUaa;

— aQHAIUTHUYECKUE, CTaBAILIUME CBOEH LENbI0 TOJyyeHHuEe HOBOM uHpopmanuu Ha
OCHOBE ()OpMaATM30BAHHBIX METO/IOB;

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

@opMbl OpPraHU3alMU MPAKTUYECKUX 3aHIATHH ONpenensoTcs B cCOOTBETCTBUHM CO
cneuu(pUIecKUMA OCOOCHHOCTSAMHU y4eOHOM NUCIUIUIUHBI U 1eisaMu o0ydeHust. OHU MOTYT
MIPOBOJIUTHCS:

— B UHTEpakTUBHOW (opme (pemieHne CUTYAlMOHHBIX 3a7ay, 3aHATHA T10
MOJEIIMPOBAHNIO  pEaJbHBIX YCIOBHUM, [EJOBBIE WIPHl, WIPOBOE MPOEKTHUPOBAHUE,
MMUTALMOHHBIE 3aHATHS, BBIC3JHBIE 3aHATHS B OpraHMU3alUM (IIPEANpUATHS), NEJI0Bas
ydueOHas urpa, poJyieBass Wrpa, IICHXOJOTMYECKHH TPEHWHT, KEWC, MO3TOBOH IITypM,
I'PYNIOBBIE TUCKYCCUH);

— B HE UHTEPAKTUBHOMN (popme (BBIMIOJIHEHUE YIPAXKHEHHH, pelIeHre TUIOBbIX 3ajad,
pellieHre CUTYallMOHHBIX 3a/1a4 U IPYroe).

Metoauka MpoBeIeHHs MPAKTUYECKOTO 3aHATHS MOXET OBbITh pa3iMyHOU, MPU 3TOM
BaYKHO JOCTHKEHHUE O0IIEH 1enH JUCIUIUINHBI.

TpebGoBaHUs K TPOBEICHUIO TPAKTUYECKUX 3AHITHI

[IpakTuyeckne 3aHATHA HAYMHAIOTCA C 3allCH B OKypHaJl MpenoJaBaTels
IIPUCYTCTBYIOIUX CTYACHTOB. 3aTeM OOBSABIAETCS TeMa MPAKTUUECKUX 3aHATHH.

[IpenoaBaTens YMTaeT yCJIOBHE 3aJaydl M IpeljiaraeT CTYIACHTaM CaMOCTOSITENBHO
PELUTh 3aJa4dy, UCIIOJIb3Ys 3HAHUS, [TOJIy4YCHHbIE CTYIAEHTOM Ha JeKIUH. CTyAEeHT, KOTOPBbII
MEPBBIM PELIWI 3ajauy, BBI3BIBAETCS K JOCKe. B ciyyae ecinu CTYAGHT NMpPaBUIIBHO PEIInI
3ajady, OH noisydaer 5 OamnoB. Eciu cTyseHT pemiaer 3ajady ¢ MOMOIIBIO IIPEnoiaBaTes,
To momyyaer 4 Oamna. 3areM, B KOHIIE CEMECTpa, OLCHKH CTYJICHTOB (BKJIIOYasi OLEHKY
MOCEIIAeMOCTH) TepeBoaATcs B OOHyChl (kadecTBO) or 0 g0 S5 OaymmoB. DTH OOHYCHI
N00aBIAIOTCS K 0011eii cymMMe 0a/uIoB B paMKaX MOJYJIbHO-PEHTHHIOBOM CHCTEMBI.

CryneHTtaM BbIIaeTCsl JIOMAalllHEE 3a/JlaHue B BUJE 3a/ad, KOTOpbIE OHM CHAIOT B
YCTaHOBJIEHHBIE CPOKH.

11.3. Meroanyeckre  yKazaHus JUId  OOYYaIOUIMXCS MO  MPOXOXKICHUIO
CaMOCTOSATEIILHON PaboThI

B xo7ie BBINONHEHUS CaMOCTOSITEIBHON paboOThl, 00YJaIOLIHIiCs BBIMOIHSAET paboTy 1Mo
3aJJaHHUIO U TIPU METOAMYECKOM PYKOBOJICTBE MPEIIOIaBaTellsl, HO 0€3 ero HemoCpeACTBEHHOTO
YUYaCTHSL.

Jlist oOyyaromuxcst o 3a04Hoi (popme 0O0ydeHHUs, CaMOCTOSITeNIbHAsT paboTa MOXKET
BKJIIOYATh B C€0s1 KOHTPOJILHYIO PaboTYy.

B mporiecce BBITIOTHEHUSI CAaMOCTOSATEIBHOU palboThI, y 0Oydaromerocs GopMupyercs
1esecooOpa3Hoe TUTAaHUpOBaHWE pabodero BPEeMEHH, KOTOpOE TO3BOJIIET UM pPa3BHBATh
YMEHHUSI M HaBBIKM B YCBOGHMHM M CHUCTEMAaTH3aIlMM MPUOOpETaeMbIX 3HAHH, 0OecreunBaeT
BBICOKUH YpOBEHb YCIEBACMOCTH B IEPHOA OOYYCHHS, IOMOTAeT IIOJIyYUTh HABBIKH
MOBBIIIEHUS MPO(PECCHOHATBHOTO YPOBHSL.

MeroauyeckuMH ~ MaTepHallaMH, HANpaBISIONUMH  CaMOCTOSATENBHYIO  paboTy
00y4aOIUX CSISBIISIIOTCS:



— y4eOHO-METOAMYECKUI MaTepuall o AUCLUUILINHE.

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

Texkymuil KOHTpPOJIb YCIIEBAEMOCTH IPEAyCMATPUBACT KOHTPOJIb KAuyeCTBA 3HAHUU
00y4aroIuxcs, OCYIIECTBISIEMOr0 B TEUEHHE CEMECTPA C LEJIbI0 OLICHUBAHUS X0Jja OCBOCHHUS
JUCLUIUINHEL.

B Tteuenume cemectpa B cucreme aumcraHiuoHHoro oOyuenus ['YAII B dopwme
TECTHPOBAaHUSl TPOBOJATCA JBE IPOBEPOUYHbIE pabOThI IO pEIIeHUIO 33hady MU OJIUH
TEOPETUUYECKUI onpoc (MepeueHb BOMPOCOB JUIsl TECTOB pa3MelleH B «baHke BOIPOCOB» B
cucreme quctaHimonHoro ooyuenus ['Y AIT).

Pe3ynbpTaThl TEKyIIEro KOHTPOJIS yCIEBAEMOCTH OyIyT yUYUTHIBATHCS IPH MPOBEACHUN
MPOMEXYTOUYHON arrecTani (IpH  UCIOJB30BaHUU  OATbHO-PEUTHHTOBOW  CHCTEMBI
OLICHUBAHMsI, KXl BUJ KOHTpPOJI OLIEHMBAeTCs B Oauiax, U3 KOTOPBIX (hopMupyercs
UTOTOBBIN PE3YIIBTAT).

11.5. Meroauyeckne  yKazaHus JUId  OOYYaIOUIMXCS MO  MPOXOXKICHUIO
MPOMEKYTOYHOM aTTECTALINH.

[IpomexxyTounass — aTrectalust OOyYalOIUXCs  IpelycMaTpUBaeT  OLIGHUBaHHE
MPOMEKYTOUHBIX U OKOHYATEIBHBIX Pe3yJbTaToOB 00y4eHHUs MO auciurmiinae. OHa BKIIOYAET
B ce0st:

— 9K3aMeH — ¢opMa OLEHKM 3HAaHUM, MOIYy4EeHHBIX OOy4arolMMCs B IIpolecce
U3Y4YeHHs] BCEH JUCHUIUIMHBI WJIM €€ YacTH, HaBBIKOB CaMOCTOSITENbHONM paboThl,
CMOCOOHOCTH TPUMEHSTh MX Ul pelIeHHs MPAaKTUYEeCKUX 3ahady. DK3aMeH, Kak MpaBuiIo,
MPOBOJUTCS B MEPUOJ PK3aMEHAIMOHHOW CECCHUU M 3aBEPIIACTCS aTTECTAllMOHHOW OLIEHKOU
«OTJINYHOY, «XOPOLIO», «yIOBIETBOPUTEIBHOY, «HEYIOBIETBOPUTEILHO.

Cucrema OLIEHOK MpU MPOBEACHUM MPOMEXKYTOUHON aTTECTAl[MM OCYLIECTBIISIETCS B
cooTBeTCTBUHM ¢ TpeOoBaHusMu Ilonoxxkenuii «O TekymieM KOHTpOJE YCIEBAEMOCTH U
MPOMEXKYTOUYHOU arrectannu cTyaeHTOB ['YAII, oOyvaronuxcsi mo mporpamMmam BBICIIETO
obpazoBanusi» U «O MOAYIBbHO-PEUTHHTOBOM CHUCTEME OLIEHKM KadecTBa yueOHOH paboThI
ctyaeHToB B 'Y AID».



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




