MUWHHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA30OBAHU S POCCUMCKOM
OEJEPALINN
(benepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHUE BBICIIETO
o0OpazoBaHUs
"CAHKT-TIETEPBYPI'CKHI1 TOCYJIAPCTBEHHBI YHUBEPCUTET
ADPOKOCMMYECKOTI'O TIPUBOPOCTPOEHUA"

Kadenpa Ne 1
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Jluct cornmacoBaHus paboueil mporpaMMbl AUCHUTUINHBI

[Iporpammy cocraBui (a)

JIO11.,K.T1.H., JTOII. ( 21.06.2023 N 1O. TTupoxenko

(OMKHOCTB, Y4. CTETICHB, 3BAaHHE) (moamuck, nara) (vHUIMANTEL, GamMuIns)

[Iporpamma onoOpena Ha 3aceganuu kageapst Ne 1

«21» utons 2023 r, npotokon Ne 06/2

3aeayrommii kadempoit Ne 1

.y

1.¢.-M.H.,JI0II. 21.06.2023 A.O. CmupHOB

(yd4. cTeneHb, 3BaHUE) (momuch, nara) (MHUIMATBL, haMUINA)

OtsercrBennsiii 3a OI1 BO 15.03.04(01)

22.06.23 H.B. PemernukoBa

(OMKHOCTB, Y4. CTEIICHB, 3BAaHHE) (moamuck, nara) (vHUIMANTEL, GaMuIns)

3amecTHTeNb qUpEeKTOpa MHCTUTYTA Ne3 1o Meronndeckoit pabote

22.06.23 H.B. PemernukoBa

(OMKHOCTB, Y4. CTETICHB, 3BAaHHE) (moamuck, nara) (vHUIMANTEL, GamMuIns)



AHHOTaUs

JucrunnuHa «MaTtemaTuka. AHaIUTHYECKas: TEOMETPUS U JIMHEHHas anreOpa» BXOIUT B
o0pa3oBaTeNbHYI0 NpOrpaMMy BbICIIETO 0Opa3oBaHUsi — TMporpammy OakajaBpuaTa IO
HaIpaBJeHUI0 MOAroTOBKK/ crneruaibHocTH 15.03.04 «ABTOMaTH3amMs TEXHOJOTUUECKHUX
MPOLIECCOB U MPOU3BOJICTBY HAMPABICHHOCTU «ABTOMATU3ALIMS TEXHOJIOIMUYECKUX MPOILIECCOB U
mpou3BOACTBY. luctumninuna peanusyercs kadeapoit «Nel».

JlucuurinHa HaneleHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIEIYIOIINX KOMITETCHIINNI:

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»

ConepxaHre NUCHMUILUIMHBI OXBATBIBAET KPYT BOIMPOCOB, CBSA3AHHBIX C AHATUTUYECKUM
OTTMCAaHUEM T€OMETPUUYECKUX OOBEKTOB; U3YYCHHEM CBOMCTB JIMHEHHBIX TPOCTPAHCTB.

[IpenogaBanue AUCHUIUIMHBI TPEAyCMATPUBACT CJEAYIOMHEe (OPMBI OpPTaHU3AINH
ydeOHOTO Tpollecca: JgeKyuu, NpaKkmuyeckue 3aHAMUSA, — CAMOCMOAMENbHAs — paboma
obyuarwe2ocs.

[IporpamMmmMoii AMCHUIUIMHBI TPEAYCMOTPEHBI CIEAYIONINE BHUIBI KOHTPOJS: TEKYIIHI
KOHTPOJIb YCTIEBAEMOCTH, IIPOMEKYTOUHAS aTTecTaIus B hopMe IK3aMeHa.

OO6mrast TpyAOEMKOCTh OCBOCHHS AMCITUIUIMHBI COCTaBIseT 5 3adeTHBIX eauHuil, 180
YacoB.

SA3bIK 00y4YEeHUS 110 AUCIUIUITMHE «PYCCKUHN »



1. TlepedeHb MIAHUPYEMBIX PE3YIHTATOB O0yUEHUS MO JUCIHILTAHE

1.1. Tlenu npenomaBaHus TUCITUTITUHBI

JuctummHa «MaTeMaTuka. AHAIMTHYECKasi TeOMETPHUS U JIMHEWHas anredpay sBiseTcs
BOKHOM COCTaBHOW 4YacCThlO Kypca BBICIIEH MaTeMaTHUKH, KOTOPBIM JIEKUT B OCHOBE BCEM
CHCTEMBI BBICIIETO OOpa30BaHMs COBPEMEHHOTO CIICLUAINCTA U HU3Yy4aeT MPOCTPAHCTBEHHBIC
(GOpMBI U KOJTMYECTBEHHBIE COOTHOILLIEHUS OKPY>KAIOILIEr0 HAC IeHCTBUTEIHHOIO MUPA.

N3ydyenne naHHOW OUCLUIUIMHBI MO3BOJISET Pa3BUTh MPOCTPAHCTBEHHOE IPE/ICTABICHHE
CTYJEHTa; CTUMYJIUPYET €ro BOOOpa)K€HHE; pa3BUBAET €ro CUETHbIE CIIOCOOHOCTH; MO3BOJIET
JIEMOHCTPUPOBATh IIEJICYCTPEMIICHHOCTh, OpPraHU30BaHHOCTh IMpPH MPOBEIECHUH OOJBIIETO
00beMa BBIYUCIICHUH; 00bETUHSAET OOJIBIIMHCTBO PAaHHEE N3YICHHBIX TTOHSITHH.

BaxxHOCTh yKa3aHHBIX TOJIOKEHUH OOYCIIOBICHA TEM, YTO MAaTeMaTHKa SIBISICTCS HE
TOJIbKO MOIIIHBIM CPEACTBOM PEIlIeHUs MPUKJIAJHbIX 3a/1a4 U YHUBEPCAIbHBIM S3bIKOM HayKH, HO
TaKXe U 3JIEMEHTOM OOIIel KyIbTypHI.

Matematuueckue METOJbl HCCIIEOBAHUS, MOJEIMPOBAHUS, MPOECKTUPOBAHMS,
OIMPAIOIIYIOCS Ha JaHHYIO AMCLUUIUIMHY, UTPAIOT BCE OONBIIYIO POJIb B COBPEMEHHOM 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 TPAKTUUECKH BCeX 00yiacTel 3HaHWU. BO3MOKHOCTH yCIEIHOTO
WCIIOIb30BAaHUSI MAaTEMAaTUKU JIJISl PEIICHUS] KOHKPETHBIX 3a/1ay CYIECTBEHHO PACIIUPSIIOTCS,
4TO, B CBOIO O4Yepeab, MPUBOAUT K HOBBIM TpeOOBaHUSAM, NPEIbIBISIEMBIM K
MaTeMaTHYeCKOMY OOpa30BaHMIO COBPEMEHHBIX CIEIMAIMCTOB B OOJACTH MaTeMaTHYECKUX
METO/IOB.

B o0mactu BocmuTaHWS JIMYHOCTU LEJIbIO TMOATOTOBKH TIO JAHHOW IWCIUTUIMHE
aBigercs (HopMHpOBaHHE CIIOCOOHOCTH JIOTUYECKHM BEPHO, ApryMEHTUPOBAHHO U SICHO
CTPOUTDH YCTHYIO U MUCbMEHHYIO PEUb.

1.2. JlucumrmiiHa BXOJUT B COCTaB 00s3aTEIBHON YacTH 00pa30BaTEIHLHOM MPOTrPaAMMBI
BhIcIIero oopazosanus (naiee — OI1 BO).

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

B pesynbrare u3yueHus AMCUMILIUHBI OOydarolmuiics AOHKEH 00JaJaTh CIEIyIOIIUMHU
KOMIIETCHIIMSIMU WM UX 4YacTsAMU. KOMIETeHIIMN U MHIUKATOPBI UX JTOCTHUKEHUSI IPUBEACHBI B
Tabymue 1.

Tabmuua 1 — IlepeyeHb KOMIETEHIIMNA U MHANKATOPOB X JOCTHKCHHS

Kareropus Kon u
Kon n HanMeHOBaHUE HHAMKATOPA AJOCTHKEHHUSI
(rpynma) HAalMEHOBAHUE
KOMIIETEHIINU
KOMIIETEHIINH KOMIIETEHIINH

VYK-2 Cnocoben
OTIPEACIIATh KPyT
3a7a4u B paMKax
IOCTaBJICHHOU IIETIU
U BBIOMpAThH

VYK-2.3.1 3HaTh BUJBI PECYPCOB U OTPAHUUYEHUS IS
peleH sl TOCTAaBIEHHBIX 33134
VYK-2.V.1 ymeTs NpoBOUTH aHAJIN3 [TOCTABJIEHHOU
1esnu 1 GopMyaupoBaTh 3a/1auu, KOTOpbIe
HEO0XOAUMO PELIUTh IS €€ JJOCTHKEHUS
ONTUMAJIbHBIE
YHuBepcanbHbIe CHIOCOGLL HX VYK-2.Y.3 yMeTh BbIIBUTaTh AJIbTEPHATUBHBIC
KOMIIETEHIIUU BapHUaHTHI ACUCTBHH C 1IeTbI0 BBIOOPA ONMTUMAIBHBIX
peLeHsl, UCXOAs U3
CIOCOOOB pelIeHUs 3a4a4, B TOM YHCJIE C IOMOIIBIO

JNEHUCTBYIOLIUX
Y U (POBBIX CPENICTB
MIPaBOBBIX HOPM,
i — VYK-2.B.2 Bnageth HaBbIKaMH BHIOOpA ONTUMATILHOTO
CCVDCOB I crioco0a perieHus 3a7a9 ¢ y4eTOM UMEIOITUXCS
pecyp . YCJIOBUM, pECYPCOB U OIrPaHUUYEHUI
OrpaHUYEHUN

2. Mecro nucummumHbl B cTpykType Ol




JucuumHa He Oa3upyercss Ha 3HAHUAX, paHee MPUOOPETEHHBIX CTYAEHTaMH IpPU
U3y4EHHH B By3€ KaKUX JIMOO AUCLUIUINH.

3HaHMsl, MOITYYEHHbBIE IPU M3YUYEHUU MaTepuaia JaHHOW TUCLUIUIMHBI, UMEIOT Kak
CaMOCTOSITEJIBHOE 3HAYECHUE, TAK U HCIIONB3YIOTCS IIPU U3YYEHUU NPYTUX JUCLUILINH:
- Marematuka. Teopust BEpOATHOCTEN U MaTEMAaTUYECKAs CTATUCTUKA

3. OOBeM U TPyI0EeMKOCTh TUCITUTLIAHBI
Jlanubie 00 oOmieM 00beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BHIOB y4eOHOM
paboTHI 10 AUCHHUTUIHHE (M paclpeeNieHUe 3TOH TPYIOEMKOCTH [0 CEMECTpPaM) MPEACTABICHBI B
Tabymue 2.

Tabmuua 2 — O6beM U TPYIOEMKOCTh TUCIUIITUHBI

TpynoeMkocTs 110

Bun yuebHoit paboTbl Bcero ceMecTpam
Nel
1 2 3

Oowan mpyooemKkocmp oucyunIuHbsl, 5/ 180 5/ 180
3E/ (4ac)
U3 Hux yacos npakmuyueckoli R002Z0Mo6KU
AyoumopHnule 3anamus, BCETO 4ac. 68 68
B TOM YHUCIJIC:

nexiuu (JI), (dac) 34 34

?paK)TI/I‘IeCKI/Ie/CeMI/IHapCKI/Ie saastus  (I13), 34 34

qac

nabopaTtopHubie padoTs (JIP), (uac)

KypcoBoii nmpoekT (pabdota) (KII, KP), (gac)

9K3aMeH, (Jac) 54 54
Camocmosamenvnas paboma, Bcero (dac) 58 58
Buo npomesxcymounoii ammecmayuu. 3ayer,
mudd. 3auger, sx3amen (3auver, udd. 3au, OK3. OK3.
DK3.*%*)

** o
HpI/IMeLIaHI/Ie . KaHJIUJAaTCKUHU 3K3aMCH

4. CopepxaHue AUCIUTUTUHBI
4.1. PacnpeneneHue TPYIOSMKOCTH JTUCIUIUIMHBI ITO pa3/ieiaM U BUaM 3aHSATHIA.
Pa3nensl, TeMBl JUCHUTIIMHBI U MX TPYAOEMKOCTh MPUBEIEHBI B TaOIUIIE 3.

Tabmmma 3 — Pa3nensl, TeMbI TUCIUIUIMHBI, HX TPYTOEMKOCTh

Pa3pgensl, TeMBI JUCLUIIIAHBI Jlexmun I13 (C3) JIP KII CPC
(gac) (gac) (gac) (gac) (gac)
Cemectp 1
Pasnen 1. KoMmiaekcHble uncia u 6 8 8
MaTpPHUIIBI
Paznen 2. CucTeMbl THHEHHBIX 6 9 8
YpaBHEHUH

Pa3nen 3. JIuneiinbsle npocTpaHCcTBa

Pazpnen 4. Bextopbt

Pazpen 5. IlpsimMas Ha mI0ocKOCTH

A B OO
o1l | 0| O
oo Oo| ©Oo| o

Pa3nen 6. Ilpsimas 1 I0CKOCTH B
IIPOCTPAHCTBE




Paszen 7. KpuBble BTOpOTro mopsiika 3 0 10

Hroro B cemecTpe: 34 34 58

Utoro: 34 34 0 0 58

[lpakTHueckas TOATOTOBKA 3aKJIIOYAaeTCd B  HEMOCPEICTBEHHOM  BBINTOJHEHUH
Oo0y4yaromMUMHUCS  OMNpPENEeNEeHHBIX  TPYIOBBIX  (YHKUMHA,  CBA3aHHBIX C  Oy;ymien
npodeccHoHaTbHON AEATETFHOCTHIO.

4.2. CopneprxaHue pa3/ieioB U TeM JIEKIIMOHHBIX 3aHATHH.
ConeprxkaHue pa3iesioB U TEM JICKITMOHHBIX 3aHATHI MPUBEACHO B TaOIHIE 4.

Ta6mumma 4 — ConepxaHue pa3esioB U TeM JEKIIMOHHOTO UK
Howmep paspena HasBaHue u copepxanue pa3enoB U TeM JEKIIMOHHbIX 3aHATHN

1. [lonsiTHe KOMIIIEKCHOTO YKcia. JIeHWCcTBUS Hal KOMIUIEKCHBIMU YHCIIaMH B
anrebpanveckoii Qopme. JleicTBus Han KOMIUIGKCHBIMH YHCIAMU B
TpuroHoMmerpudeckoit popme. @opmyna Myaspa. M3BneueHue KOpHS U3
KOMILICKCHOTO Yncia. (2 yaca)
Ilonsatne marpuubl. JIMHEHHBIE oOllepaluy HaJx MaTpulaMu. JIuHelHas
3aBUCUMOCTh W HE3aBUCHMOCTh MATpuL. TpaHCIOHMPOBAHHE MATPHIL.
YMHO)eHue MaTpull. MHOrOWIEHbI OT KBaJpaTHBIX MaTpull (4 yaca)
2. Omnpenenurenu u ux cBoiictBa. OOpatHast maTpuiia. Pemenue npocteimmx
MAaTpuU4HbIX ypaBHEHUU. MaTpuyHblii METOX pEUICHUS JIMHEHWHBIX
ypaBHeHUH. (2 yaca)
Meton Kpamepa. Merox I"aycca. (2 gaca)
CobOcTBeHHbIE 4YHClIa U COOCTBEHHBbIE BEKTOPBHI KBaJIPATHBIX MAaTpHIL.
DYHKIMU OT KBAJIpaTHBIX MaTpHIl (2 yaca)
3. Jluneitnple mpoctpaHcTtBa. Omnpenenenne U npuMepbl. basuc wu
KoopauHaThl.  JluHeWHble mpeoOpazoBaHus. Marpuna — JIHHEHHOTO
npeoOpaszoBanus. (5 4acoB)
4. I'eomeTrprueckue BekTopbl. OCHOBHBIE OllpeneaeHus. JInHeliHble onepanun
HaJl BeKTOpaMu. JInHeiiHasg He3aBUCUMOCTh BEKTOPOB. bazuc. KoopauHarsl.
Cucrembl KOOPIMHAT HA MJIOCKOCTH M B MPOCTpaHCTBE (4 yaca)
CkanspHoe npou3BeAeHUE BEKTOPOB. BekTopHOE NMpon3BeIeHNE BEKTOPOB.
CMenianHOe TPOU3BeEICHNE BEKTOPOB. (2 yaca)
5. VYpaBHeHHsI NpsIMON HA IUIOCKOCTH. 3aJauyd HAa COCTaBJICHHE ypaBHEHUI
npsiMoit. (2 gaca)
Yron mexay npsiMbIMU Ha IUIOCKOCTU. PaccTosiHue OT TOYKH 10 NpAMOM Ha
wiockocTu. PaccrosiHue Mexay napajuieTbHbIMU NPSIMBIMU. (2 yaca)
6. YpaBHEHMsI ITIOCKOCTHU. 3aaHKE IPSIMON B TPOCTPAHCTBE. (2 yaca)
Yron Mexy IIIOCKOCTSIMH. YTOJI MEXKY NPSAMBIMU B MPOCTPAHCTBE. YTOJI
MEXIy MpsSMOM U IUIOCKOCTBIO. PaccTositHue OT TOYKM A0 IUIOCKOCTH.
PaccrosiHne mexny napamienbHbIMU INIOCKOCTAMU. PaccTosiHME OT TOYKH
710 IIPSIMOM B ITPOCTPAHCTBE. (2 yaca)
7. Onnmunc. ['mnepbona. [Tapabona. [lomspHoe ypaBHEHHWE KPHUBOW BTOPOTO
nopsiaka. Kanonnyeckne ypaBHeHHs KpUBOW BTOpOro nopsizika (3 vaca)

4.3. Tlpaktuueckue (CeMHUHAPCKUE) 3aHATHS



TeMbl IPaKTHUECKUX 3aHATHH U UX TPYJOEMKOCTh ITPUBEACHBI B TAOIUIIE 5.

Tabmuma 5 — [IpakTudeckue 3aHsITHS U UX TPYJT0EMKOCTh

N3 Hux Ne
DOpMBIITPAKTH o
Ne N Tpynoem- | mpakTU4YeCKOH | pa3zaeia
wn Tembl mpakTUUECKUX 3aHATUN HecKuX KOCTb, (4ac)| moxroToBKu, | mucmuI-
3aHITHIA
(dac) JIUHBI
Cemectp 1
1. | HeiicTBus HaJ KOMILIEKCHBIMU Pemenue
YUCJIaMH B alre0pandecKoi 3a7a4 2 1
dopme. Tpuronomerpudeckast
dhopmMa KOMIUIEKCHOTO YHCIIA.
2. | JlelicTBUS HaJ KOMILJIEKCHBIMH Pemenue
qyciIaMH B 3a7a4 2 1
TPUTOHOMETPHUUYECKOU (hopme
3. JIunHeitHpIe onepanuu Hax Pemrenue
MaTpPUIIAMHU. 3a1a4 4 1
TpaHcnoHHpOBaHWE MATPHII.
YMHOKEHUE MATPHI]
4, Brlunciienne onpenenurenei. Pemrenue
OOpatnas marpuna. Pemenue 3a1aq 3 2
MATPUYHbBIX YPABHECHUH.
5. Matpuusblii METOJ, peLICHUS Pemenne
CUCTEM JIMHEHHBIX YpaBHEHUH. 3a1a4 3 2
Meton Kpamepa
6. Merton I'aycca Pemenune 3 2
3azaqy
7. Pa3nosxeHune BEKTOPOB 10 Pemenue
0a3ucy. Beruncnenue 3a7a4
KOOpJAMHAT TOUYEK B 001 2 4
JIEKapTOBOM CUCTEME
KOOpJIMHAT.
8. CxansipHO€ MPOU3BEICHUE Pemenue 2 4
BEKTOPOB 3a1a4
9. BektopHoe u cMmenranHoe Pemenue 4 4
MIPOU3BEICHUSI BEKTOPOB 3a1a4
10. VYpaBHeHUs PSIMON Ha Pemenue 5 5
TJIOCKOCTH. 3a1a4
11. 3ajaun Ha IPSMYIO Ha Pemenue 5 5
MIJIOCKOCTH 3a1a4
12. [IpsiMast 1 MIIOCKOCTH B Pemenue 5 6
MIPOCTPAHCTBE 3a1a4
Bcero: 34
4.4. JlabopaTopHBbIEC 3aHATHSI
Tembl 1a00paTOPHBIX 3aHATUN U UX TPYAOEMKOCTh PUBEICHBI B TAOIHUIIE 6.
Ta6muia 6 — JlabopaTopHbIe 3aHIATHS U UX TPYTOEMKOCTh
N3 Hux Ne
Ne TpynoeMKocTsb, N
wn HaunmenoBanme nabopatopHbix paboT (uac) MPaKTHYECKOM | pa3jaena
MOJNTOTOBKH, | JAVCIIMII




| | | (qac) | nmmbI

Y4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

Bcero

4.5. KypcoBoe mpoeKTHpOoBaHKEe/ BHITIOTHEHUE KyPCOBOU PabOTHI
Y4eOHBIM IJIAHOM HE IPEAYCMOTPEHO

4.6. CamocrosrenbHas paboTa 00y4aronmxcs
Buapl camocTosiTenbHON paboOThI M €€ TPYI0EMKOCTh IMPUBEICHBI B TA0IHIIE 7.

Tabnuna 7 — Bunbl caMocToATeIbHOM paboThl U €€ TPYJ0EMKOCTh

. Bceero, | Cemectp 1,
Bun camocrosiTensHO#M paboThI

qac qac
1 2 3

W3ydenune TeopeTuyecKoro Marepuaia 15 15
nucturuHbl (TO)
Kypcosoe npoexruposanue (KII, KP)
PacuerHo-Tpaduueckue 3ananus (PI'3)
Brimonaenue pedepara (P)
[TonroroBka K TeKyuemMy KOHTPOJIIIO 15 15

ycneBaemoctu (TKY)

Jomamnee 3aganue (/3) 15 15

Koutposbabie paboTsl 3a0unnkoB (KP3)

ITogroroBka kK IpOMEKyTOUYHON

arrecraiuu (ITA) 13 13

Bcero: 58 58

5. Tlepeuenpb yueOHO-METOIUYECKOTO OOCCTICUCHHS
JUISL CAMOCTOSITENIbHON PabOoThl 00yUYaroMUXCsl [0 TUCHMILIHHE (MOJYIIIO)
Y4eOHO-MeToAnYeCKHe MaTepuallbl ISl CAMOCTOSITENIbHOW paboThl O0yJaromuXxcs yKa3aHbl B
n.a. 7-11.

6. IlepeueHb MEYATHBIX U ANEKTPOHHBIX YUEOHBIX W3JAHUN
IlepedyeHb neyaTHBIX U SJIEKTPOHHBIX Y4EOHBIX M3/1aHUI NTpUBEIEH B TaOIuIIE 8.
Tabmuua 8— [lepeyeHb Me4YaTHBIX U AJIEKTPOHHBIX YUYEOHBIX U3TAHUI

KommyectBo
SK3EMIUISIPOB B
Ulg_ll_ngzl;/ec bubnuorpadudeckas ccpiika OuOIOTEKE
(KpoMe 371EeKTPOHHBIX
IK3EMIUTSIPOB)
YK 514 BBK Bexnemumena JI.A., [Tlerposuu A.1O., Uybapos U.A. 200
22.151 642 COopHUK 3a71a9 110 aHATUTHYECKON T€OMETPHH U
TUHEeHHO# anrebpe: Yue6. mocooue / [lon pen. 1.B.
Bexnemumiesa. — 2-e u3g., nepepad. — M.: DU3MATIINT,
2006. — 496 c.
YIK Kazakos A.fl, Makaposa M.B. Maremaruka. 50
517.521(075.8) Amnanurnyeckas reomerpus: yue6. [Tocooue / CIIO6.:




I'VAIL 2019. - 51 c.

http://e.lanbook.co | beknemures, J.B. Kypc aHaauTHUeCKOMi T€OMETPUHN KU OBC Jlanb
m/book/58162 JUHEWHOH anreOphl. [ DIeKTPOHHEIH pecypc] —

OnektpoH. naH. — CII6. : Jlans, 2015. — 448 c.
http://e.lanbook.co | bekmemuriepa, JI.A. COOpHHUK 3a/1a4 [T0 aHATUTHIECKOM OBC Jlanb
m/book/72575 TCOMETPHH U JIMHEHHOH anreOpe. [DNeKTPOHHEIH pecypc]

/ J1.A. Bexnemumena, J1.B. bexinemumes, A.1O.

ITerpoBuy, U.A. Uybapos. — Dnektpon. nad. — CII6. :

Jlanp, 2016. — 496 c.
http://e.lanbook.co | Horukos, A. V. Hauana nuneiHo# anre6ps! u 9BC Jlans
m/book/71997 aHaJMTUYecKas reoMeTpus : yueOHoe nocodue / A. U.

HogukoB. — Mocksa : DU3MATIINUT, 2015. — 376 c.
https://e.lanbook.c | MaTemaruka. 3aa4n OBBILICHHON TPYIHOCTH JUIS OBC Jlanb
om/book/115483 CTYZACHTOB BY30B : yuebHoe mocodue / . B. Banos, O.

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

penakuueit Y. B. BanoBa. — Cankt-IletepOypr : Jlaus,

2019. — 156 ¢

Usnesa, A. M. Jluneiinas anrebpa. AHaIUTHUECKAS SBbC Jlann
https://e.lanbook.c | reomeTpus : yuebHoe ocobue / A. M. Usnesa, I1. 1.
om/book/152265 [Mpunynxas, U. [. YepHsix. — 5-e u3a-e, ucnp. u oM. —

HoBocubupck : HI'TY, 2019. — 183 c..
https://e.lanbook.c | Bexnemues, /I. B. Kypc ananutudeckoii reoMmeTpuu u 9BC Jlaus
om/book/58162 TUHEHHOH anreOps! : yueOnuk / Jl. B. beknemuiies. —

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

448 c.
https://e.lanbook.c | T'eBopksn, I1. C. Beicmas 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
de/436467

Jluneitnas anreOpa ¥ aHATUTUYECKAs TCOMETPHSL:
y4eOHHUK U npakTukyM st By30B / E. I'. [lmoTHHKOBa, A.
I1. iBanoB, B. B. Jlorunoga, A. B. Mopo3oBa; moj
penakuueii E. I'. IInotHukoBoit. — Mockaa:
M3marenscTBo HOpaiit, 2019. — 340 ¢

https://urait.ru/bc
0de/493221

Caburos, U. X. Jluneitnas anre6pa u
aHATMTUYECKasi TEOMETpHUs: YdeOHOe mocoOue Jist
By30B / U. X. CabutoB, A. A. Muxaes. - 2-¢ u3J.,
ucnp. u non. - Mocksa: U3gatensctBo FOpaiit, 2022.
— 258 c.

https://urait.ru/bc
00de/434042

[Taxomoga, E. I'. Jluneiinas anredpa u
aHanmuTHyeckas reometpusi. COOpHUK 3a1aHUI:
yaeOHoe rmocobue /i 6akanaBpuara v CrielHaIuTeTa
/ E. T". ITaxomoBa, C. B. PoxxkoBa. - Mocksa :

Wz parensctBo FOpaiirt, 2019. - 110 c.

https://urait.ru/bc
0de/430892

Jly6siruna, E. H. Jlunelinas anrebpa: yuebHoe
nocobue 11 By30B / E. H. Jly6saruna, E. M.
BeuTtomoB. - 2-¢ u3a. - Mocksa : M3natenbcTBo
HOpaiit, 2019. - 150 ¢

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


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

Tabmuma 9 - IlepedyeHb OJIEKTPOHHBIX O0pa30BaTENbHBIX PECYPCOB HMH(POPMAIIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTu «HTepHeT»

URL anpec HaunmenoBanue
http://www.math-net.ru OO1IepOCCHICKUIT MaTEMaTHYECKHIA TTOPTAT
http://e.lanbook.com/view | OBC «Jlaubp»

8. Ilepeuens nHPOPMAITMOHHBIX TEXHOJIOTHUIA
8.1. [lepeyeHbp mTPOrpaMMHOTO 0OECHEUEHUS, HCHOJIB3YEeMOr0 IPH OCYIIECTBICHUU
00pa3oBaTeNLHOTO MpoIiecca 10 AUCITUTITHHE.
[lepedyeHpb UCTIONB3yEeMOTr0 IPOTPAMMHOT0 obecrieueHus npeacrasieH B Tadmuure 10.

Ta6mmia 10— [Tepeyers mporpaMmMHOTO oOecrieueHus
Ne /i HaumenoBanue
MicrosoftWindows
MicrosoftOffice
MathType
Wolfram Mathematica

Hlwin e

8.2. Ilepeuenp WH(POPMaITMOHHO-CIIPABOYHBIX CHCTEM,UCITOTh3YEMBIX npu
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPOIIecca MO JUCIUILTNHE

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

Ta6muma 11- [lepeyersr nHOOPMAITMOHHO-CITPABOYHBIX CUCTEM

Ne i/t Hanmenosanmue

9BbC Jlann

9. MarepuanbHO-TeXHUUYECKast 0a3za
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMON Ui  OCYILECTBIICHUS
00pa3oBaTeNLHOTO MpoIiecca M0 AUCIUILTNHE, IPeACTaBIcH B Tabuiel?2.

Tabnuna 12 — CoctaB MaTeprallbHO-TEXHIUYECKON 0a3bl

No HanmeHnoBaHue coCTaBHOM 4acTh Howmep aygutopuu
n/m MaTepUaIbHO-TEXHHUUECKOH 0a3bl (TIpu HEOOXOMMOCTH )

JlekunoHHas aynuTopus

AyauTopus ISl IPaKTUYECKUX 3aHITUI

10. OueHouHBIE CPEeACTBA ISl MPOBEICHUS TPOMEKYTOUHOHN aTTecTaI[u
10.1. CoctaB OICHOYHBIX CPEACTBIUISI TPOBEICHUS IMPOMEKYTOYHOW AaTTECTAIMH
o0yJaromuxcs Mo AUCHUILIINHE MPUBECH B Tabmuie 13.
Ta6mmma 13 — CocTaB OIEHOYHBIX CPEJICTB JIJIsl TPOBEICHUSI IIPOMEXKYTOYHOM aTTeCTAIINHI

Bua npomexyTo4HoOM arrecTanuu IlepedyeHb OLICHOYHBIX CPEACTB

DK3aMeH Cnucok BOMPOCOB K AK3aMEHY;
TecTsl.

10.2. B kayecTBe KpUTEpUEB OICHKH YpPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMITETCHIIMN O00YJaronMMHUCS TPUMEHSETCA S-0auibHasi MIKajga OIEHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIIN, KoTopas mpuBeaeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIB30BaThCS
100-6ammpHas ~ mKajga ~ MOAYJIBHO-PEUTHHTOBOM  CHUCTEMBbI ~ YHUBEpPCUTETa,  IIpaBUja



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

HCIIOJIb30BaHUA KOTOpOﬁ, YCTAHOBJICHBI COOTBCTCTBYIOIIHUM JIOKAJIbHBIM HOPMATHUBHBIM AKTOM

['VAIL

Tabmuua 14 —Kpurepun olileHKH ypoBHSI CPOPMHUPOBAHHOCTH KOMITETEHIIUH

Or1eHKa KOMITETEHITUI

5-0ayutpHas mKama

XapakTeprcTrKa ChOpMUPOBAHHBIX KOMITCTCHITHIA

— oOyyJaronuiics TIyOOKO W BCECTOPOHHE YCBOWJ MPOTPaMMHBII
MaTepua;

— YBCPCHHO, JIOTUYHO, IMOCICAOBATCIBHO U I'PAMOTHO €ro U3J1aract,

— ONMUpAsCh HA 3HAHUS OCHOBHOW W JIOTIOJHHUTEIBHON JIMTEPATYypH,

«OTJIMYHOY O
GATTCHON TECHO MPUBS3BIBAET YCBOCHHBIC HAYYHBIC MTOJIOKEHHUS C MPAKTHICCKOM
JIeSATEeIbHOCTBIO HAIIPABICHUS;
— yMeJo 000CHOBBIBAET U apTYMEHTHUPYET BBIIBUTACMBIC UM HJICH;
— JIeJIaeT BBIBOALI M 00OOIICHHUS;
— CBOOOJTHO BJIQJICET CUCTEMOM CIIeMAIM3UPOBAHHBIX TTOHSITHIA.
— oOyyJaronuics TBEpI0 YCBOMII MMPOTPAMMHBIN MaTepuai, TPaMOTHO U
MO0 CYHIECTBY M3JaraeT €ro, OINUpasCh Ha 3HAHUS OCHOBHOM
JTUTEPaATYPHL;
ODOLLOY — HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEH;
P — YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHYECKOW JICSITEIBHOCTHIO
«3a4TCHOY
HaIlpaBJICHUS;
— apTyYMEHTHUPYET Hay4IHBIC MTOJIOKCHHUSI;
— JIeJIaeT BBIBOALI M 00OOIICHHS;
— BJIAJIEET CUCTEMOM CIIELUATIM3UPOBAHHBIX OHSATUH.
— 00y4Jaronuiicss yCBOMJI TOJIBKO OCHOBHOHM NPOrpaMMHBIN MaTepuall,
MO CYIIECTBY M3JlaraeT €ro, ONMHUpasCh Ha 3HAHUS TOJHBKO OCHOBHOM
JUTEPaTypHI,
— JIONYCKaeT HEeCYIIECTBEHHBIE OMMUOKN U HETOYHOCTH,
«YIOBJIETBOPUTEIILHOY .
GAUTeHOY — UCTIBITHIBACT 3aTPYJHEHUS B MPAKTUYECKOM NPHUMEHEHUU 3HAHUUN
HaIlpaBJICHUS;
— c1abo apryMeHTUPYeT HayIHBIC TTOJIOKEHUS,
— 3aTpynHseTcs B GOpPMYJIUPOBAHUHU BBHIBOJOB M 00OOIICHU;
— YaCTHYHO BJIAJCET CUCTEMOM CIIeMAIM3UPOBAHHBIX TOHITHH.
— oOyyaromuiicss HE YCBOWJI 3HAYUTEIBHONH 4YacTH MPOrPaMMHOTO
MaTepHaa;
— JIOIYCKAaeT  CYIIECTBEHHbIE  OMMOKM W  HETOYHOCTH  IIPH
«HEYJIOBJICTBOPUTEILHOY i
paccMoTpeHur mpo0iaeM B KOHKPETHOM HaIlPaBJICHUU;
«HE 3a4YTECHO»

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

10.3. TumoBbie KOHTPOJILHBIE 3aJJaHUS WX UHBIC MATCPUATIBI.
Bormpocs! (3amaun) nist sK3aMeHa mpeIcTaBlIeHbl B Tadmie 15.

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

Ne i/ [Tepeuyens BonmpocoB (3a1a4) 715l HK3aMeHa Kon
WHNKATOpa
YVK-2.V.1
3amanue 1.
1) BBIYHCITUTH MPOU3BEACHHE KOMIUIEKCHBIX YHCET B
anreOpanyeckoit popme 3anucu
1. (5+2i)=(6 +5i)

3amganue 2.

1) BbluuCIUTH NPOU3BEACHNE KOMIUICKCHBIX YUCET B
anreOpanveckoit hopme 3anucu




(7 —4i) = (1 +3i)

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

3amaunue 4.
1) BblHUCIUTH NPOU3BEICHNE KOMIUICKCHBIX YUCET B
anreOpanveckoit hopme 3anucu
(9 — 4i) = (8 — 5i)

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

3amanue.
BBI4uCcInTh MpOU3BEICHINE KOMIICKCHBIX YHCEIT.

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

VK-2.V.1

3ananue.
Beraucnuthb 4acTHOE KOMIUIEKCHBIX qrcen
TPUTOHOMETPHUYECKOH (hopMe 3arucHu.

Z, 10(005% +isin g)

Z, S(COSE—I—izinE)

B

VK-2.V.1

Kak HaszpiBaercs (hopma 3amnucu KOMIUIEKCHOTO YK CIa, UMEIoIast

BUA z=|z|-(cos@+ising), Kak HA3bIBAIOTCS B 3TOU 3amuCH |z| u ¢?

VYK-2.3.1

Pe3ynbrar kakoi omneparuy HaJl KOMIUICKCHBIMU YHCIaMH MOXKET
OBITh 3aIIMCaH B BUIE

|21] - |z2| (cOS(@a1+¢2) + isin(@1+¢2)) ?

VYK-2.3.1

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

YK-2.3.1

3amanue 1.
1) KommuekcHoe yncino Z 3amucaHo B aNreOpandeckon 1 B
TPUTOHOMETPUIECKOU opMax:

P V3 1 1 ™, T
_?—Hi_ (Cosg—l—Lsmg)
Haiinute 12-10 crenens yucia Z

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




2) Kakyro ¢popmy 3amucu ymcia Bel Hcnoiab3oBann? OO0ocHyiiTe
CBOM BBIOOP

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

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

2) Kakyio ¢popmy 3amucu drcia Bbl Hcmoib3oBanu? O0ocHyiTe
CBOI1 BBIOOD

Samanue 1.
1) Haiitu matpuiyy C = 44 + 3B*, rae

2 -2
10 2y,
=3 2e-(a3)
2) Bribepute u3 crucka nupoBbie CPEACTBa, KOTOPHIE MOTYT

OBITH MPUMEHEHBI JJIS PEIICHUS TaHHO! 3a1a4H.
a) Microsoft Access
b) Wolfram Mathematica
¢) Microsoft PowerPoint

3amanue 2.
1. Haiitu matpuny C = 44 — 5BY, rae

2 -2
1 4 2
A= B=|—
(_1 3 _4) ( 31 : 3>
2. Bribepute u3 cnucka nuppoBbie CPeACTBa, KOTOPHIE MOTYT

OBITH MPUMEHEHBI U1 pEIICHUS JaHHOW 3aauH.
a) Microsoft Access
b) Wolfram Mathematica

c) Microsoft PowerPoint

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

2 -2
14 2N,
= 5 e (o _43)
2. BriGepure u3 crincka uQpoBble cpeicTBa, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JUIS PEIICHNS JaHHOH 3a1a4H.
a) Microsoft Access
b) Wolfram Mathematica

C) Microsoft PowerPoint

VYK-2.3.1
VK-2.V.3




3ananue 4.
1. Haiitu matpuity C = 34 — 5B*, rie

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

3 -3
2. Bri6epuTte u3 cnimcka mudpoBbie CPeIcTBa, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JJIS PEIICHUs TaHHO! 3a1a4H.
a) Microsoft Access
b) Wolfram Mathematica
C) Microsoft PowerPoint
3aganue 5.

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

1 -2
a=(4 4 2e=( %)

3 -3

2. BriGepure u3 crincka uQpoBbie cpeicTBa, KOTOPBIE MOTYT
OBITH MPUMEHEHBI JJIs PEIICHUS JaHHOW 3aauH.

a) Microsoft Access

b) Wolfram Mathematica

C) Microsoft PowerPoint

1. 3anumwure pe3ynapTaT AeHCTBUN HaJ MaTpPULIAMH.

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

A+ (-A)=
3. Tlpomomxute hopmyiny

7(A+B)=
4. Tlpomomxute hopmyny

5A-5B=
5. Tlpomomxute hopmyiny

2 x(4A)=

VK-2.3.1

10.

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

2 5
0 -2 —4
A= B=|0 -2
R R
2) BriOepure u3 cnmcka uQpoBbIe CPECTBA, KOTOPBIE MOTYT
OBITH MPUMEHEHBI JJIs peieHus JaHHOoU 3aaaun. O0OCHYHTe
BbIOOp M (pOBOTO CpescTBa

a) Microsoft Access
b) Microsoft PowerPoint

¢) Wolfram Mathematica

YK-2.V.3




3ananue 2.
1) Haiitu npousBenenue Mmatpunl A = B, rie

L 4 3
A:(g 32 03)5':(1 —2)

3 0

2) Bribepute u3 cnucka mudpoBbie CPeACTBA, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JJIS pEIICHUs TaHHOM 3a1a4H.

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

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

G De(s )

2) Bribepure u3 crircka UQpPOBBIE CPEICTBA, KOTOPBIE MOT'YT
OBITH IPHUMEHEHBI JJIS PEIICHUS TaHHOH! 3a1a4H.

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 = (1 —3)

2 —4 0 ) 3 0
2) BriGepuTte u3 crucka nudpoBbie CpeaCcTBa, KOTOPbIE MOTYT OBITH
NPUMEHEHBI [T PEIICHHS JaHHOM 3a1a4u.
a) Microsoft Access

b) Microsoft PowerPoint
C) Wolfram Mathematica

3ananue 5.
Haittu npoussenenne matpuu A + B, 111€
2 3
a=(7 0D B:(l —2)
2 0
2. BeiGepuTe U3 criucka MuQpoBbIE CPesICTBA, KOTOPBIE MOTYT OBITh
IPUMEHEHBI JUIsl pEIICHUs JaHHOM 3a1a4n.
a) Microsoft Access

b) Microsoft PowerPoint
C) Wolfram Mathematica




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




Uemy paBeH ONpeIeNnUTENb TPEYTrOJIbHON MaTpUIbl?

YVK-2.3.1

13.
O6o3naunM Ay, A, ..., Ay — CTPOKH MATPULIBL U @y; @3; - j Oy - VK-2.3.1
JIEHCTBUTEIIbHBIC YHCIIA.
Ecnu cymecTtByer Takoil Habop uucen, cpeid KOTOPBIX €CTh XOTsI-
OBl OJTHO YKCJIO OTIUYHOE OT HYJIS, U TIPH 3TOM JIMHEHHAs
KOMOHMHAIMSI CTPOK MATPHIIBI C 3TUMHU YHCIIaMHU paBHA HYJEBOI
14. CTpOKE:
ad, +ad; + o +andn =0,
roe 0 = (0,0, ...,0).
Kak B 3TOM cityyae Ha3bIBalOTCSI CTPOKH MaTPHUILIbI?
ITycTh MaTpuisl A 1 A yIOBIETBOPSIOT YCIOBHIO YK-2.3.1
15. A'A1=A1TA=E, rue E — exunnunas MaTpHILa N -TO MOPsJIKa.
Kak Ha3pIBalOTCS Takue MaTpUILbI?
3ananue 1. Halitu matpuity X u3 ypaBHenust A = X = B, rie YK-2.V.1
-1 2 -7 —4
=05 5 2= (57 Do)
-2 5 —-17 -9
3aganue 2. Haiitn maTpuny X u3 ypaBHeHust A = X = B, rae
-1 2 -9 —4
A= 5) =0 %)
3 —4 23 10
3ananue 3. Halitu matpuily X u3 ypaBHenust A = X = B, rie
16. A= (—1 3 ) B — (—10 —7)
2 -4 14 12
3ananue 4. Haiitu matpuity X u3 ypaBHenus A = X = B, rae
1 -2 9 6
1= 35) 2= 10)
3 -7 29 19
3aganue 5. Halitn maTpuny X u3 ypaBHeHust A = X = B, rae
A—(l —3) B_(l-‘-l 5)
2 -8 34 12
Kak Ha3pIBaeTcs cucremMa ajaredpandeckux ypaBHEHHM, KaX10€ U3 YK-2.3.1
17 KOTOPBIX SIBIISETCS JTMHEHHBIM?
Kakue MeTozp! pereHus: CHCTEM JTMHEWHBIX alnre0pandeckux YK-2.3.1
18. ypaBHEHUI BaM U3BECTHBI?
CpaBHHUTE YCITOBUSI TPUMEHEHUS METOJIOB PEILICHUS] CUCTEM YK-2.V.3
JUHENHBIX ypaBHeHNUH. Kakoil METO peleHHs] CUCTEMBI TMHEMHBIX
19. anredpanvyeckux ypaBHEHUN MPUMEHSIIOTCS B TOM Cllydae, eclid

OIPEAEINTEND MaTPULIBI CUCTEMBI PAaBEH HYJIO?




20.

CpaBHuTE yCI0BHs IPUMEHEHHSI METOA0B PEIICHUS CUCTEM
JVHENHBIX ypaBHeHUH. Kakoll METO pelieHHs] CUCTEMBI TMHENHBIX
areOpanyeckux ypaBHEHUH IPUMEHSIOTCS B TOM clIydae, €Cliu
MaTpHUlla CUCTEMBI HE SIBIISIETCS KBaJpaTHON?

VYK-2.V.3

21.

IIpy kakOM yCITOBUM OJTHOPOAHASA CUCTEMA JTMHEUHBIX YPaBHEHUI
MMEET HEHYJIEBOE pelIeHue?

VK-2.3.1

22,

Kak Ha3piBaeTcs qByMepHas CUCTEMA KOOPAUHAT, B KOTOPOI
Ka)K7asi TOYKa Ha IJIOCKOCTH ONPEAEIAETCS IBYMS YHCIAMHU -
HOJIIPHBIM YTJIOM U MOJISPHBIM paguycom?

YVK-2.3.1

23.

Kak Ha3piBaeTcs cuctemMa KOOpAMHAT, B KOTOPOM KaXk/asi TOUKa B
IPOCTPAHCTBE OIpeaesseTcs TpeMs unciaamu - (I, 0, ¢), rae r—
pannyc-BeKTOp TOUKH, 6 U ¢ — 3eHUTHBIN U a3UMYTaJIbHBINA YTIIbI
COOTBETCTBEHHO?

YVK-2.3.1

24,

UYrto Takoe BeKTOp?

VYK-2.3.1

25.

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

YK-2.3.1

26.

[To kaxoit popmyre onpenesieTcsi CKaJipHOE MPOU3BEICHHIE
BEKTOPOB?

VK-2.3.1

217.

[To kakoit popmyIe BEIYUCIACTCS CKATSIPHOE TPOU3BEACHUE

i
BEKTOPOB @ W b , €Cll U3BECTHBI KOOPANHATHI BEKTOPOB B
nekaptoBoi cucreme (B cucreme : 0X, Oy, 0z)

VK-2.3.1

28.

[To kaxoit popmyIe BEIYUCIISETCS BEKTOPHOE MTPOU3BEICHHE
BEKTOPOB, €CJIM NU3BECTHBI MX KOOPAUHATHI B IEKAPTOBON CUCTEME
koopauHart (X, Y, 2)?

YK-2.3.1

29.

[To xakoii popmyiie onpenenseTcs MOAYyJIb BEKTOPHOTO
IIPOU3BEIECHUS BEKTOPOB?

VK-2.3.1

30.

Uemy paBHO pacCTOSIHUE OT TOUKH 10 NPSAMOI?

VK-2.3.1

31.

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

TOUKy M (2,4) 1 nepreHIuKYIIPHON NPAMON —5 = —4

OtBer 3amMcaTh B BHUJE YpPaBHEHUS MpPSMOM C  YIJIOBBIM

ko3 urmeHTOM

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

OtBer 3amMcaTh B BUJE YypaBHEHUS TMPSMOMl C  YIJIOBBIM
K03 uUIneHTOM

VK-2.3.1




3aganue 3. CocTaBUTh YpaBHEHUE MPSIMON MNPOXOASIIEH uepes
x+16 _ y—9

—4 -5

OtBer 3amMcarb B BHJE YPaBHEHHS TMPSMOM C  YIJOBBIM
K03 uUIneHTOM

TOuKy M (—1,—3) u napauieabHON IpsIMO

3ananue 4. CocTaBUTh ypaBHEHUE NpPSIMOH MpOXOIsALIe uepe3
TouKy M (1,—1) u nepneHAUKYISIpHON npsAMoil y = —5x + 2.
OtBer 3amMcaTh B BUAEC YpaBHEHUS MPSAMOM C  YIJIOBBIM
K03 uUImeHTOM

3amanue 5. CocTaBUTh ypaBHEHUE NPSIMOH IPOXOIALIEH uepe3
. _x+1 y—6

TouKy M (3,1) 1 neprneHIuKyIIpHON NMPAMON —5 = —4

OtBer 3amMcaTh B BHUJE YpPaBHEHUS MPSMOM C  YIJIOBBIM

ko3 urmeHTOM

Kakum ypaBHEHHEM OMUCHIBAETCS MIJIOCKOCTh B IEKAPTOBBIX YK-2.3.1
32. KoopauHaTax (X, Y, z)?

ChopmynupyiiTe  HEOOXOIUMOE W  JIOCTAaTOYHOE  YCJIOBHE YK-2.3.1
33. napasIeIbHOCTH MPSMON U MIIOCKOCTH.

Kakum ypaBHEHHEM OMNHUCHIBAE€TCA TMpsMasi, MPOXOJIAIIAs Yepe3 YK-2.3.1

TOYKY (X0, Yo, Zo) M HMEIOMIAs HAMPAaBIAIONINN BEKTOp C
34. xoopaunaramu (I, m, n)?

Kakum ypaBHeHHEM onuchIBaeTCs MpsiMas, mpoxosmias yepes3 1se | YK-2.3.1
35. TOUKH (X1, Y1, Z1) U (X2, Y2, Z2)?

Kakum 00pa3oM MOXKHO 33/1aTh MPSAMYIO C IIOMOUIBIO IBYX YK-2.3.1
36. IIJIOCKOCTEN?

C moMoripio Kakoi (opMyIIbl MOXKXHO HANTH YTOJl MEXIY YK-2.3.1
3r7. npsIMbIMU?

Hopwmainb k mitockoctu umeet koopaunatsl (A, B, C); koopaunater | YK-2.3.1

HanpaBJISoEero Bekropa npsmoit (I,m,n)/
38. C nomo1bio Kakoil popMyIbl MOKHO HAMTH yrol MEXIy NMPsIMOM U

MJIOCKOCTBIO?

[To xakoii popMysie MOKHO ONIPEACIIUTH PACCTOSTHUE OT TOYKHU JI0 YK-2.3.1
39. IJIOCKOCTH?
40. Hanumure kaHOHMYECKOE ypaBHEHUE IUIMIICA. YK-2.3.1
41. Hanummre kaHOHUYECKOe ypaBHEHHE TUIIEPOOPHI. YK-2.3.1




42.

Hanummure kaHoHNYecKoe ypaBHEHHE 1apadoibl.

VYK-2.3.1

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

Ne i/t

[Tepeuens BonpocoB (3amav) 1yist 3adeta / nudd. 3auerta

Kon
WHMKATOpa

Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO

[lepeyeHnp Tem Uii KypCOBOTO TPOEKTUPOBAHUS/BBINOIHEHHUS KypCOBOH pabOThI
MpeICTaBICHBI B Tabmwuie 17.
Tabmuua 17 — IlepeueHb TeM 7151 KypCcOBOTO MPOEKTUPOBAHMSI/BHIIOJTHEHUSI KYPCOBOM pabOThI

No i/ [IpumepHSIii nepedeHb TeM sl KypCOBOTO MPOESKTHPOBAHNS/BBITOTHEHHS
- KypCOBOH paboThI
Y4eOHBIM IIIaHOM HE MPEIYCMOTPEHO
BOHpOCBI AJid IIPOBCACHUA HpOMG)KyTO‘IHOﬁ arrecCralluu B BUAC TCCTUPOBAHUA

MpeACTaBICHBI B Tabmwuie 18.

Tabmmma 18 — [IpumepHsIii TepedeHb BOIPOCOB ISl TECTOB

Ne . Kon
[TpuMepHBIil TepedeHb BOMTPOCOB JIJIs1 TECTOB
/11 WHJIKaTOpa
TuoBoN BapuaHT TECTOB
1 cemectp
1 | [ana maTpuna 1) as VK-2.V.1
2)  -ap;
Az(all alz)
a a )
21 22 3 ay
Eé anredbpanveckoe
JOIIOTHEHHE Aga 4)  —az
paBHO...
2 | U3 npuBeIEHHBIX diq ay2 VK-2.V.1
MaTpul] 0OpaTHbIE 1) {821 Q22
0 a3
CYILIECTBYIOT Y
MaTpHILI. ... 0 0 ag
2) {0 0 aj
0 0 ai;
a1 Aapz 4Ap3
3) ( 0 az; ar
0 0 dszz
@17 Q3 Qg3
4) (au (CF! ‘123)
0 0 0




Kakum merogom moxuo | 1)  I'. Kpamepa VK-2.3.1
eIIUTh cCHCTEM
P Y 2) K. ®.Taycca
ONpeAeUTEIb, OCHOBHOM
MATDHITB! KOTOPOii paBeH 3) ¢ moMoIIEI 00PATHOW MATPHIIBI
HYJIXO 4)  moObIM CIIOCOOOM
Cucrema coBmecTHa | 1)  Gombiie 1 YK-2.3.1
TOrJa M TOJBKO TOTHA, | 2)  paHr MaTPHIIBI CHCTEMbI PaBEH
KOTJa. .. paHTy paciIMpeHHON MaTPUIIBI
CUCTEMBI
3) panr pasen 0
4)  panr pasen |
=
Jlnst BekTopoB d u b 1) BeKTOpPHI HEPICHANKYIISPHEI VK-2.V.1
BBITIOJTHAIOTCS YCJIOBUS: 2) BEKTOPbI NapaJUIC/IbHBI
3) BEKTOpBI MapauieIbHbBI U HE MOTYT
by _ by _ b, JIeKaTh HA OJTHOM MPsAMOi
Ax Ay Qg 4) BeKTOpHI JIeXKAT Ha OJHOW MPSIMOi
rorja.... WJIY TIapAILICIIbHBI
BekropHoe 1) xomnmHeapHo#t mmrockoctH, B | YK-2.3.1
IIPOU3BEIEHNE BEKTOPOB KOTOPOM JIe)KaT epeMHOKaeMble
—
d@u b — 510 BEKTOP. .. BEKTOpa
2)  TepHeHAUKYISPHBIA TUIOCKOCTH,
B KOTOpOH JIe)Kar
MEPEMHO’KAEMbIE BEKTOPBI
3) Hynesoi
4) coBmamalmuUi ¢ OJHHM U3

MEPCMHOKACMBIX BEKTOPOB




7 | PaccTostHuEe OT TOYKH JI0 1) |Axg+Byg+C| VK-2.3.1
Z1p2A21 2
IIJIOCKOCTH MOXHO VAZ+BZVAZ+C
BBIYUCIIUTD o 2) A;-A,+B B, +C,C,
bopmyre. .. JA§+3§+cf- JA§+B§+CZZ
3) |Axg+Byg+Czy+D|
VA*+B?+(?
4) |Am+Bn+Cp|
VAS+BE+C =/ m +n +p
8 | I'eomerpuueckoe wmecto | 1)  rumepbosoi YK-2.3.1
TOYEK IJIOCKOCTH, CyMMa .
4 2)  mapaboJoi
pacCTOsIHUN OT KaXI0H
M3 KOTOPBIX JIO JBYX 3)  OKPYKHOCTBIO
JQHHBIX  TOYEK  OTOH | 4)  symmmcom
IIJIOCKOCTH eCTh
BEJIMUMHA IIOCTOSHHAS,
Ha3bIBACTCA. ..
9 | Haiitu ypaBHEHHE 1) x+1 _ y-2  z—4 VK-2.3.1
NpSMOM,  MPOXOIALIEH -3 2 4
uepes TOYKY 2) x+1 _ y+2  zt+4
3 2 4
A(-1;2;4),
NEPIEHIUKYIIPHO 3) x-1 _y-2 _z—4
-3 -2 -4
IJIOCKOCTH
3x-2y-4z+1=0 g) Eorfz_zn
-3 -2 -4
10 | Pemuts cucremy | 1) x=0,y=1,z=-3 VK-2.3.1
JTMHEWHBIX aBHEHMI
P 2)  x=0,y=1,7=-2
METOJIOM l'aycca
x+}’+Z:—2 3) X:0,y:-1,Z:2
2x —y+3z=-10
—x+2y—z=35 4) x=0,y=-1,2z=-2




11 | Beluuciuts -1 —6 VK-2.V.1
D (5 %)
2 -1y /1 -2 2 7 2
(1 2 ) (3 2 ) ) (1 0)
0 0
3 ()
7 2
9 (G )
12 | dana matpuna 1) ayy YK-2.V.1
A:(an '1112) 2) Az
Az1 QAzz/
3) ap;
Eé anredpamdeckoe | 4)  —q,,
JIOIIOJTHEHUE Axq
paBHo. ..
13 | Marpuna A7t 1) At-AaxA-At VK-2.3.1
Ha3bIBaeTCsI  OOpaTHOM _
2) Al-A=1
MaTpuILe A, eciu
BBIMOJTHAETCS YCIOBHE 3 A'-A=A-A'=E
4) A1-A=0
14 CKaJ'ISIpHBIM l) |& | | E_;| arccos o YK'2.3.1
NPOU3BEJCHUEM  JIBYX .
.| 2 |.:5:'||b| ctga
HCHYJICBBIX BEKTOPOB @@
u b HaseiBaetcs uucio, | 3) |ﬁ'|‘5|cosa’
paBHoOE. .. .
4) |dl|bltga
15 | Yemy paBHO cmemranHoe | 1) 0 YK-2.V.1
IPOU3BEICHUE BEKTOPOB 2) 1
aba
3) -2




4 2

16 | YpaBHeHue npsmoit, | 1) (x—a)+(y—>b)=0 YK-2.3.1
MPOXOJIAIIECH 4Yepe3 IBe 2) y-y1  x—x
TOYKH MOKHO COCTaBHTBH Yoy xE
no ¢opmyse... 3) Alx—x)+Bly—y,) =0
4)  ¥y—yo =k(x—x0)
17 | F'eomerpuueckoe ™ecto | 1)  IlapaGomy YK-2.3.1
TOYEK, KOTOpBIE 2)  oxpysHOCTS
XapaKTePU3YIOT
JKCIeHTpucHTeT & >1 3)  rumepGory
npescTaBisieT co0oi 4)  swmnc
18 c 1) AelCTBUTEIBHON OCBIO YK-2.V.1
OtHomieHue ~—
a 2) acuMNTOTOMH
HA3bIBACTCA. .. 3) IKCIEHTPUCHTETOM
4) (oKaIbHBIM PATHYCOM
19 | Haiitn YpaBHEHHE | 1) x+l  y-2  z—4 VK-2.V.1
3 -2 -4
NpsAMOM,  MPOXOIAIICH
uepes TOUKY | 2) xtl _y+z _ ztd
3 2 4
A(-1;2; 4),
HEePIICHIUKYIISIPHO 3) _oyr_zd
pIICHKYIIID — -5 -
IUTOCKOCTH
5 x+1  y+2  z+4
3X-2y-4z+1=0 3 - 4
20 | OnpenenuTs kakoe | 1)  xZ+y2-8x=0 VK-2.3.1
ypaBHECHHUE JIMHAN .
2) x=--,25—9y2
COOTBETCTBYET 3

napadore. ..




3)  -2x%+3y2-4x+15y+4=0
4)  x+4y-2y%-5=0
21 | Pemnth cucremy | 1) x=0, y=1, z=-2 YK-2.3.1
JVHEUHBIX  ypaBHEHHMU 2)  x=0,y=-1, z=2
METOA0M I'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 -1\ 4 -2 7 1
( 1 1 ) (3 2 ) 1) (—',7' Cl)
-7 0
2 (57 o)
1 0
3 ()
0o 1
9 (5 )
23 | Mpsmoit y = -2x + 111) (0;3) YK-2.3.1
MPUHAJICKUAT TOUKA 2) (-1;3)
3) (2:3)
4) (-2;1)
24 | Ilpsimassy = —-2X + 5 1) tg((®) YK-2.3.1
obpasyer ¢ 2) tg(-2)
MOJIOYKUTETBHBIM 3) arctg(-2)
HanpaBieHueM ocu OX 4) tg(?@
YTOJI 0., PaBHBIN:
25 | Yron Mexay npsMbIMU ) tge= ‘ 1-5 VK-23.1
1+1s5
y=x+1y=5+3
onpenensercs mo| 2) tge= ‘1:,,15




bopmyre:

3—(-5)

3 twe= |1+1a=(—5}
3-5
4) o= ‘1+1=«5
26 | Ilpy pemieHMM CHCTEMEI 1) 5 3‘ VK-2.3.1
8 7
JUHEUHBIX  YpaBHEHUU
X1 + 3x2 = 5 2 1 3
{4x1 —7x, =8 wo| 2|, —?|
MIpaBUIy 3) g _3?|
Kpamepaonpenenurennb
A MeeT BUL: 1 5
4) 4 8‘
27 | Pemuthb CHCTEMY 1) (2;-1) YK-2.V.3
JUHEHHBIX  YpaBHEHH 2) mpaswio Kpamepa HempruMeHHMO
X1 +2x, =0 3) (1,2
4x,+8x, =1 o
' 4 21
npaswityKpamepa:
28 | Pemnth CHCTEMY 1) (1;0;0) YK-2.3.1
JMHEHHBIX  ypaBHEHHIA 2) (0;1;0)
meroom Kpamepa: 3) (0;0;1)
4) (1;0;1)
Xy +x;—x3=0
2x;—x;+x3=3
X1 — 2x;+x3=2
29 | lokasarenpHass  (opma 1) ﬁei_T“ VK-2.3.1
KOMILIEKCHOT'O YHCIIa am
. 2) V2e's
Z=-1+ 1 umeer BUL: o
3) V2e'z
4) +J2e'z
30 | Monynb KOMIUIEKCHOTO 1) 0 YK-2.3.1




qucia Z = —i paBeH: 2) 1
3) 2
4) 5

[TepeyeHr TeM KOHTPOIBHBIX PAOOT MO AUCIUIUIMHE OOYYaIOIIMXCS 3a0YHON (OpPMBI
oOydeHus1, IpeCTaBIeHbI B Ta0uie 19.

Ta6mmma 19 — [lepedeHb KOHTPOJIBHBIX PadbOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. Meroaunueckue MaTepHuabl, OTIPEIETISIONINE MIPOIIETYPhI OLICHUBAHUA
UH/IMKATOPOB, XapaKTEpU3YIOMIUX dSTanbl (HOpPMUPOBAHHUS KOMIIETCHLMH, COIEpKarcs B
JOKAJIbHBIX HOpMaTuBHBIX akTtax [YAIIL, pernaMeHTUpYyIOIIMX MOPAIOK U TPOUEAYPY
IPOBEICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHON aTTeCTallMU 00yJaroIuXcs
['VAIL

11. Meroauueckue yKazaHus sl 00y4aroMXCsl 0 OCBOCHUIO JUCHUIUINHBI

N3yuenune 1aHHON AUCUUILIMHBI HAPaBIEHO Ha ()OPMUPOBAHUE YMEHUI 1 HAaBBIKOB B
00JIaCTH aHAJUTUYECKONW T'€OMETPUH U JIMHEHHON anreOpbl, pa3BUTHE MPOCTPAHCTBEHHOTO
NPEJCTAaBICHUS CTYIEHTa; BOOOpPaKEHUS; JIOTMUECKUX H CUETHBIX CIIOCOOHOCTEH;
OpPraHU30BAaHHOCTU TPH NPOBEAECHUH OONBIIET0 O00bEMa BBIYMUCICHUH; HCHOIB30BAHUS
MaTeMaTUKU JUIsl PELIeHUs] KOHKPETHBIX 3a/ad, OOECIEeYeHHE OCHOBBI JUIsl NMPUMEHEHMS
MaTeMaTHYECKUX METO/I0B HCCIIEN0BAHMS, MOJIEJIMPOBaHUS, IIPOEKTUPOBAHMS,
ONHUPAIOLIYIOCS Ha [JaHHYK JUCLHUIUIMHY, KOTOpBbIE€ HIPAlOT BCe OONBIIYI0 poOib B
COBPEMEHHOM HayKe U TEXHHUKE.

11.1. Meroauyeckue yka3zaHds I OOYYAIOIIMXCS IO OCBOCHHIO JIEKIIMOHHOTO
MaTtepuana

OCHOBHOE Ha3HA4YEHHUE JICKIIMOHHOTO MaTe€pHalla — JIOTMYECKH CTPOHHOE, CUCTEMHOE,
riy0oKoe M ICHOE M3J0XKEeHHe yueOHoro marepuana. HazHaueHue COBpEMEHHOH JIEKIUHU B
paMKax JUCLUIUIMHBI HE B TOM, YTOOBI MOJIYYHUTh BCIO MH(POPMALMIO IO TEME, a B OCBOCHUU
byHIaMEHTAIBHBIX TPOOJIeM JMCLUUIUIMHBL, METOJOB HAYYHOTO IIO3HAHUS, HOBEHIINX
JOCTHKEHUH HayuyHO! MbICIH. B yueOHOM Iporecce JIeKIHs BBINOIHAET METO10JIOTHYECKYIO,
OpPraHU3alMOHHYI0 M WHGOpMANMOHHYIO (yHKIUH. JIeKuus pacKpblBaeT TMOHATHUHHBINA
anmapar KOHKPETHOW oOyiacTH 3HaHusA, €€ HpoOJeMbl, JaeT IEeJIbHOE HPEJCTaBICHHUE O
JUCLUILIMHE, TOKA3bIBAET B3aUMOCBS3b C JPYTMMH JUCLIUILIMHAMM.

IInanupyemble pe3yabTaThl 1P OCBOEHUH 00y4YalOUIMMUCS JIEKIIMOHHOTO MaTepuaa;

— IIOJIy4YE€HUE COBPEMEHHBIX, LEJOCTHBIX, B3aMMOCBA3AaHHBIX 3HAaHUW, YPOBECHBb
KOTOPBIX ONPENENISCTCS LEJIEBOM YCTAHOBKOM K KaXK10M KOHKPETHOU TEME;

— TOJY4Y€HHUE OIbITa TBOPUECKONH PabOThI COBMECTHO C IPENOAaBaTEIEM;

— pa3BUTHE MPO(ECCHOHAIBHO-AEIOBbIX KauecTB, JIIOOBM K IpeAMETy W
CaMOCTOATEIIBHOI'O TBOPYECKOI0 MBIILIJICHUS.

— NOSABJICHME HEOOXOIMMOIo HHTEepeca, HEOOXOOUMOIo HJsl CaMOCTOSITEIbHOMN
padoTHI,

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




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

— TOJy4YeHHEe TOYHOTO TIOHUMAaHHUSI BCEX HEOOXOUMBIX TEPMUHOB U TTOHSITHH.

JIeKUMOHHBIA MaTepuag MOXKET CONPOBOXKAATHCA JAEMOHCTpAllUe ClIalgoB |
WCIOJIb30BAaHUEM PAa3/IaTOYHOTO MaTepHalia TpHU MPOBEISCHUH KOPOTKHX IHCKYyCCHUH 00
0COOEHHOCTSIX MPUMEHEHHS OT/ICTBHBIX TEMATHK 110 JUCITUTIIINHE.

CTpyKTypa OpeJIoOCTaBICHUS JEKIIMOHHOI0 MaTepHaia:

— Omnpenenenrs MaTeMaTHYECKUX TEPMUHOB.
—  ®opMynupoBKa TEOPEMBI.

— Jloka3arenbCTBO TEOPEMBI.

— HMmmoctpupyronme npuMepsl.

11.2.  Meroanyeckue  yKazaHus JUId  OOYYaIOUIMXCS MO  MPOXOXKICHUIO
MPAaKTUYECKUX 3aHITUN

[IpakTryeckoe 3aHsATHE SBISAETCS OAHOM M3 OCHOBHBIX ()OPM OpraHU3ALUHU Yy4eOHOTO
mporecca, 3akiloYarolielics B BBIIOJHEHUH OOY4YaIOUUMHUCS TOJ PYKOBOJACTBOM
npernojiaBaTeNsi KOMIUIEKCa YYeOHBIX 3aJaHUi C IIeTbI0 YCBOEHHUS HAyYHO-TEOPETHUECKUX
OCHOB Y4eOHOH IUCIMIUIMHBL, NPUOOPETEHHs] YMEHUW M HaBBIKOB, OIbITA TBOPYECKOI
NESTENBHOCTH.

llenpto MpakTHYECKOro 3aHATHS JUid  OOydarollerocs SBIsIeTCS IpPUBHUTHE
oOyuJarolemMcsi yMEHUH U HABBIKOB MTPAKTUYECKON ACSITELHOCTH 110 H3y4aeMOW JUCITUILTHHE.

[Inanupyemble pe3yabTaThl IPU OCBOEHUHU O0YyYaIOLIEMCs MPAKTUYECKUX 3aHATHI:

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

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

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

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

— olecreyeHne palMoOHAIBHOIO COYETaHUS KOJUIEKTUBHON M MHIAMBUAYAIbHON (opM
oOy4eHwUs.
QOyHKIUY TPAKTUYECKUX 3aHATUH:

— IIO3HaBaTeJbHAs;

— pa3BUBaIOILAs;

— BOCIIUTATEJIbHAS.

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

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

— AQHAIMTHUYECKUE, CTaBAILIUME CBOEH MENbI0 TOJy4yeHHWE HOBOM uHpopMmanuu Ha
OCHOBE (hOpMaTM30BAHHBIX METO/IOB;

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

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

— B HWHTEpaKTUBHOW (Qopme (pemieHne CUTYallMOHHBIX 3a]ad4, 3aHSATUS 110
MOJIETIMPOBAHUIO  PEaJbHBIX YCIOBUM, [I€IOBBIE WUIPbI, HUIPOBOE IPOEKTUPOBAHHUE,
MMUTAIMOHHbBIC 3aHATHS, BBIC3JIHBIE 3aHATHS B OpraHu3aluu (MPEeANnpHUsATHs), eI0Bas



yueOHas wurpa, pojieBass Wrpa, ICHXOJOTHYECKUH TPEHHMHI, Keic, MO3roBOM IITYypM,
TPYIIIOBBIE TUCKYCCHH);

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

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

TpebGoBaHUs K TPOBEICHUIO TPAKTUYECKUX 3AHITHI

[IpakTuyeckne 3aHATHA HAYMHAIOTCA C 3allCH B OKypHal MpenojaBaTels
IPUCYTCTBYIOIIUX CTYACHTOB. 3aTeM OOBABIAETCS TeMa MPAKTUUECKUX 3aHATHH.

[IperoaBaTens YMTaeT ycJIOBHE 3a7ayd M IpeljiaraeT CTYIACHTAM CaMOCTOSITENBHO
peLuTh 3aJady, UCIIOJIb3ys 3HAHUS, [TOJIy4YCHHbIE CTYIEHTOM Ha JeKIUH. CTyAeHT, KOTOPbII
MEPBBIM PELIWI 3ajauy, BBI3BIBACTCS K JOCKe. B ciyyae ecinu CTYAGHT NPaBUIIBHO PEIInI
3ajady, OH noisydaer 5 OamioB. Eciu cTymeHT pemiaer 3aiady ¢ MOMOIIBIO IIpenoiaBaTers,
To momyyaer 4 Oamna. 3areM, B KOHIIE CEMECTpa, OLEHKH CTYJICHTOB (BKJIIOYAsi OLEHKY
MOCEIIAeMOCTH) TepeBoaATcs B OOHyChl (kadecTBO) or 0 g0 S5 OayoB. DTH OOHYCHI
N00aBIAIOTCS K 0011ei cymMMe 0ajuIoB B paMKaX MOJYJIbHO-PEHTHHIOBOM CHCTEMBI.

CryneHTtaM BbIaeTCsl JIOMAalllHEE 3a/JlaHue B BUJE 3a/ad, KOTOpbIE OHM CHAIOT B
YCTaHOBJICHHBIE CPOKH.

11.3.  Meroauyeckue  yKazaHus Ui OOYYAIOMUXCA 1O  MPOXOXKIACHHUIO
CaMOCTOSITENIbHON PabOTHI

B xoz¢e BBIMOTHEHUS CaMOCTOSTENHHOM padOThI, 00YJAFOIITHIICS BBITIOJIHSET padoTy 1O
3aJJaHUIO U TIPU METOAMYECKOM PYKOBOJICTBE MPEIoiaBaTelisi, HO 6€3 ero HemoCpeACTBEHHOTO
YUYaCTHSL.

Jlnst oOydaronuxcsi Mo 3a04HOU (opme 0O0y4eHHUs, CaMOCTOATENbHAs paboTa MOXKET
BKJTIOYATh B C€0s1 KOHTPOJIBHYIO PaboTYy.

B mporiecce BBITIOTHEHUSI CAaMOCTOSATEIBHOU paboThI, y 00ydaromerocs GopMupyercs
1esiecooOpa3Hoe TUTAaHUpOBaHWE pabodero BPEeMEHH, KOTOpOE TO3BOJISIET UM pPa3BHBATh
YMEHHS U HaBBIKM B YCBOCHHUU M CHUCTEMATH3AIlMHM MPHOOpETaeMbIX 3HAHWH, oOecreynBaeT
BBICOKMH YpOBEHb YCIEBACMOCTH B IEPHOA OOYYCHHS, IOMOTAeT IOJIyYUTh HABBIKH
MOBBIIECHUS TPOPECCHOHATHHOTO YPOBHSI.

MeroauyeckuMH ~ MaTepHallaMH, HAMpaBISIONIUMH ~ CaMOCTOSATENBHYIO  paboTy
00y4aIOIIUX CSISBIISIIOTCS:

— y4eOHO-METOAMYECKUI MaTeprall 0 AUCIUTUINHE.

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

Texkymuil KOHTpPOJIb YCIIEBAEMOCTH IPENyCMATPHUBACT KOHTPOJIb KAuyeCTBA 3HAHUU
00y4aroIuXcsl, OCYIIECTBISIEMOr0 B TEUEHHUE CEMECTpPA C IIeJIbI0 OLIEHUBAHMSI XOJa OCBOCHUS
JTUCHUTUTUHBL.

B Tteuenume cemectpa B cucreme aucraHiuoHHoro oOyuenus ['YAII B dopwme
TECTHPOBAaHUS TPOBOJATCA JBE IPOBEPOUHbIE padOThI IO pEIIeHHI0 33hady MU OJIUH
TEOPETUYECKHil onmpoc (mepedyeHb BOMPOCOB JUIsl TECTOB pa3MelieH B «baHke BOIMPOCOB) B
cucremMe quctaHimonHoro ooyuenus ['Y AIT).

Pe3ynbTarhl TEKyIEro KOHTPOJIS YCIEBAEMOCTH OyIyT YUUTHIBATHCS MIPU MPOBEACHUN
MPOMEXYTOUYHOH  arrecTani (IPH  UCIMOJB30BaHUU  OANBbHO-PEUTHHTOBOW  CHCTEMBI
OLICHUBAHMUSI, KKIBIH BUJ KOHTPOJIA OLIEHUBAeTCsl B Oaiiax, U3 KOTOPBIX (GopMUpPYETCS
UTOTOBBIN PE3YIIBTAT).

11.5. Meroauyeckue  yKazaHus JUId  OOYYalOUIMXCS MO  MPOXOXKICHUIO
MPOMEKYTOYHOM aTTECTALINH.



[IpomexxyTounass — aTrectalust OOyYaloIUXcs  IpelycMaTpUBaeT  OLIGHUBAHHE
MPOMEXYTOUYHBIX U OKOHYATEJIbHBIX PE3y/lbTaTOB O0yueHus Mo AucuuiinHe. OHa BKIIOYAeT
B ceOst:

— 9Kk3aMeH — (opMa OLEHKM 3HaHUH, MOJIyYEHHBIX OOy4arouMMcsi B IIpolecce
M3yYeHHUs] BCEM JUCHUIUIMHBI WJIM €€ YacTH, HAaBBIKOB CaMOCTOSITENIbHOW paboThl,
CIIOCOOHOCTH TMPHUMEHSITh MX JAJS pElleHUs MPAKTUYECKUX 3ajad. DK3aMeH, Kak MpaBUIIO,
IIPOBOJUTCS B IEPUOJ IK3aMEHALMOHHOM CECCUU U 3aBEpLIACTCS aTTECTALlMOHHOM OLEHKOU
«OTIUYHO», «XOPOIIO», «yJAOBIECTBOPUTEIBHOY, «HEYJOBIETBOPUTEIBLHO.

Cucrema OLEHOK NpU NPOBEACHUM IPOMEXYTOUHOM aTTECTAl[MM OCYLIECTBIISIETCS B
COoOTBETCTBUU C TpeOoBanusmu [lonmoxkeHnii «O TEKyIeM KOHTPOJIE YCIEBAEMOCTH |
MPOMEXYTOUHOW aTTecTtanuu cryaeHToB I'YAII, obydarommxcs Mo mporpaMMaM BBICIIETO
obOpazoBanus» u «O MOAYIHLHO-PEUTHHTOBON CHCTEME OIIEHKH KadecTBa ydeOHOH paboThI
ctynentoB B 'Y AIDy.



Jluct BHeceHUs U3MEHEHUN B pabouylo IporpaMmMy JUCIUIUIMHBI

[Hata BHEceHuUs
W3MEHCHHI 1
JIOTIOTHECHHHM.

Iloanuce BHeCHIETO
W3MCHCHHS

ConeprxaHne N3MEHEHHUH W JOTTOTHEHUI

Jara 1 Ne

MPOTOKOJIA
3aceaHus
kadeapbl

ITonmuce
3aB.
kaeapoit




