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

YTBEPXIAIO
PykoBonuTens HampaBieHUs

I.T.H.,1ipod.

(IOJDKHOCTB, Y4. CTEIICHb, 3BaHIE)

B.A. ®etucos

(MHUIMANBL, paMUIIHs)
=
o
f/ _‘1;

e

(moxmucs)

«22» _noHsn 2023 T

PABOYAS [TPOTPAMMA JJUCLAITJIMHBI

«MaremaTrka. AHaTUTHYECKAsi TECOMETPUS U IMHEHHas anredpa»
(HaumeHOBaHUE JUCIMILIUHBI)

Kon HampaBnenus moaroTroBku/
CIIELIMAJIbHOCTH

27.03.03

HaumenoBanue HaIlpaBJICHUA

CucTeMHbIN aHAJIU3 U YIIPABIICHUE
MOATOTOBKH/ CIIELUATbHOCTH

TGOPI/ISI N MaTeMaTHYCCKUEC METOAbI CHUCTEMHOI'O aHaJIn3a U

Haumenosanue
YIPaBICHUS B TEXHUYECKUX, IKOHOMUYECKUX U COLUATBHBIX
HaAIpPaBJIEHHOCTH
CUCTeMax
®dopma 00yueHUs O4Has

Cankr-IlerepOypr— 2023




Jluct cornmacoBaHus paboueil mporpaMMbl AUCHUTUINHBI
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/A
[Mporpammy cocraBui (a) ’//f/}
JIOLEHT, K.T.H., JIOIL. /| / 21.06.23 10.C. PomanoBa
(ZOMKHOCTB, y4. CTEIICHb, 3BaHKE) (noxfucs, nara) (MHUIMANBL, haMUIHA)

[Iporpamma onobpena Ha 3acenanuu Kadenpor Ne 1

«21» utons 2023 r, mpoTtokos Ne 6/2

3aBenyrommii kageapoit Ne 1 %_,
1.¢3.-M.H.,JI01I. ﬁg 21.06.23 A.O. CMupHOB

=

(yu. Crenens, 3BaHue) (TmoxuCh, farta) (MHUTHANTEL, HaMUITHS)

OtercrBennsiii 3a OI1 BO 27.03.03(01)

JIo1.,J.T.H.,JO1I. { - 22.06.23 H.H. Maiiopos

(HOJKHOCTB, y4. CTETICHb, 3BaHHE) (moanuce, nara) (MHULHANTEL, (aMuITHs)

3amecTuTenp qupekTopa HHCTUTYTa Nel o meronndeckoit pabote

d / 22.06.23 B.E. Taparys

(OMKHOCTB, Y4. CTEIICHB, 3BAaHHE) (TmoxuCk, narta) (MHUIHATEL, (aMIIIHs)



AHHOTaUs

JucrunnuHa «MaTtemaTuka. AHaIUTHYECKas: TEOMETPHUS M JIMHEHHas anreOpa» BXOIUT B
o0pa3oBaTeNbHYI0 NpOrpaMMy BbICIIETO 0Opa3oBaHUsi — TMporpammy OakajaBpuaTa IO
HarpaBjeHUI0 MOATOTOBKK/ crienradbHOCTH 27.03.03 «CucTeMHBIN aHAW3 W YIPABJICHHE)
HarpaBjieHHOCTH «Teopust 1 MaTeMaTHYECKUE METO/bl CUCTEMHOIO aHaju3a U YIpPaBJICHUS B
TEXHUUYECKUX, SKOHOMUYECKUX U COLMANIbHBIX cucTeMaxy. JlucuuminHa peanusyercs kadenpoi
«Neol»,

JlucuuniuHa HaleaeHa Ha GOpMHUPOBAHKE Y BBITYCKHUKA CIEIYIOIINX KOMIETEHIIUHI!

VK-2 «CrnocobeH ompenensiTb Kpyr 3aj1ad B paMKax ITOCTAaBJICHHOM L€l M BHIOMpATh
ONTHUMAJIbHBIE CIIOCOOBI MX PEIICHUS, UCXOS U3 JIEHCTBYIOIIMUX MPABOBBIX HOPM, UMEIOIINXCS
PECYPCOB U OTPAHUYEHUI

OIIK-1 «Criocoben aHanmu3upoBaTh 3a1a49u MpodhecCuOHaATBHOM IS TEIIBHOCTH Ha OCHOBE
MOJIO’KEHUH, 3aKOHOB M METOJIOB B 00JIACTH €CTECTBECHHBIX HAYK M MATEMATUKI

CopepxaHue NUCHUIUIMHBI OXBaThIBA€T KPYT BOIPOCOB, CBS3aHHBIX C AHAJTUTHUYECKUM
OTHMCAaHUEM TE€OMETPUUECKUX O0BEKTOB; H3YUYCHHEM CBOWCTB JIMHEWHBIX MTPOCTPAHCTB.

[IpenogaBanue AMCUUIUIMHBI MpeAycMaTpuBaeT cienyromue ¢GopMbl OpraHU3alHiU
y4eOHOT0 MpoIiecca: JIEKIH, IPAKTUIECKHUE 3aHATHI, CAMOCTOSTENIbHAS paboTa 00yJaroerocs.

[IporpaMMoil NHUCHUIUIMHBI TPETYCMOTPEHBI CIEAYIOIIUE BUABI KOHTPOJIS: TEKYIIHMA
KOHTPOJIb YCTIEBAEMOCTH, IIPOMEKYTOUHAS aTTecTaus B opMe IK3aMeHa.

OO6miast TpyAOEMKOCTh OCBOCHHS AMCITUIUIMHBI COCTaBIseT 5 3adeTHBIX eauHuil, 180
YacoB.

SA3bIK 00y4YeHUS 110 AUCIUIUTMHE €PYCCKUHN »



1. TlepedeHb MIAHUPYEMBIX PE3YIHTATOB O0yUEHUS MO JUCIHILTAHE

1.1. Tlenu npenomaBaHus TUCITUTITUHBI

JuctumumHa «MaTeMaTuka. AHAIMTHYECKasi TeOMETPHUS U JIMHEWHas anredpay sBiseTcs
BOKHOM COCTaBHOM 4YaCThlO Kypca BBICIIEHM MaTeMaTHUKH, KOTOPBIMA JIEKUT B OCHOBE BCEM
CUCTEMBI BBICIIETO OOpa30BaHUs COBPEMEHHOTO CHEIUAINCTAa M U3YyYaeT MPOCTPAHCTBEHHBIC
(GOpMBI U KOJTMYECTBEHHBIE COOTHOILLIEHUS OKPY>KAOILIEr0 HAC IeHCTBUTEIHHOIO MUPA.

N3yuenue naHHON AMCIUIUIMHBI MO3BOJISET PAa3BUTh 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 MAaTeMaTHKa SIBISICTCS HE
TOJIbKO MOIIIHBIM CPEACTBOM PEIlIeHUs MPUKJIAJHbIX 3a/1a4 U YHUBEPCAIbHBIM S3bIKOM HayKH, HO
TaK)Ke ¥ 3JIEMEHTOM OOIIEeH KYIbTYPHI.

Matematuueckue METOJbl HCCIIEAOBAHUS, MOJEIMPOBAHUS, MPOECKTUPOBAHMUS,
OMMPAIONIYIOCS HA JIAHHYIO TUCIUILUIMHY, UTPAIOT BCE OOJNBIITYIO POJIh B COBPEMEHHOUN Hayke
U TeXHUKE. B 3HaUNTENbHOM CTENeHN 3TO BHI3BAHO BCE YOBICTPSIOMIMMCS Pa3BUTHEM HAYKH U
TEXHHUKH, TJIABHBIM 0O0pa3oM BBIYHCIUTEILHON TEXHUKH W HH(POPMAIIMOHHBIX CHCTEM, a
TaK)Ke KOMIBIOTEpU3AIMEH TPAKTUUECKH BCeX 0OJyiacTel 3HaHWU. BO3MOKHOCTH yCIIEIIHOTO
WCIIOIb30BAaHUSI MAaTEMAaTUKU JIJISl PEIICHUS] KOHKPETHBIX 3a/1ay CYIECTBEHHO PACIIUPSIIOTCS,
4TO, B CBOIO O4Yepeab, MPUBOAUT K HOBBIM TpeOOBaHUSAM, NPEIbIBISIEMBIM K
MaTeMaTHYeCKOMY 00pa30BaHUIO COBPEMEHHBIX CIIEIMATHCTOB 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 AUCHUILIIMHE, COOTHECEHHBIX C
IUTaHUpYeMbIMH pe3ynbTrataMu ocBoeHus OIT BO.

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

Tabnuna 1 — [lepeueHs KOMIETEHIMIA U MHAUKATOPOB UX JTOCTHXKEHUS

Kareropus (rpymrma) Kon u Kon n HanmMeHoBaHMe HHIUKATOpA
HAaUMEHOBAHHE
KOMTIETCHIITNH JOCTUKCHHS] KOMITETEHITUU
KOMIIETEHIINH
YK-2.3.1 3HaTh BUJIBI PECYPCOB U
OTpaHUYEHUS JJIS PELIeHUS TTOCTAaBICHHBIX
YK-2 Cnocoben P LD
OTIPEICIISATh K anat
p pyr VK-2.V.1 yMeTb NpOBOANTH aHAIIN3
3aJa4 B paMKax o
. MOCTaBIICHHOM 1M U (POPMYIUPOBATH
MOCTaBIICHHOMW 1ETH
3aJja4i, KOTOpble HEOOXOIUMO PEIIUTD IS
Y BBEIOMPATH
€€ JIOCTH)KEHUS
ONTUMAJILHBIC
YHuBepcanbHbIe VK-2.Y.3 yMeTh BbIABUTATH

CIIOCO0OBI X o o
KOMIICTCHIINN aﬂbTepHaTI/IBHBIG BapI/IaHTI:I JCUCTBUU C

peLHeHI/IH, HUCXO0d U3
1IEJIBI0 BBIOOPA ONTUMAJIFHBIX CITOCOO0B

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

N ONTUMAIBFHOTO CTI0C00a pelieHus 3a/1a4 C
OTpaHUYCHUH

Y4E€TOM HMEIOIIUXCSl YCIOBUH, PECYPCOB U
OrpaHUYECHUN




OIIK-1 Cnocoben
AHATU3UPOBATH
3a7auu
npohecCHOHATBLHOM
O6menpodeccuoHaabHbIC | ACATEIHHOCTH HA
KOMIIETCHIINH OCHOBE TIOJIO’KEHUH,
3aKOHOB U METOJ/IOB
B o0nactu
€CTECTBEHHBIX HAYK
Y MaTeMaTUKH

OIIK-1.B.1 B1aneer HaBbIKaMH pPELICHUS
npogeCCHOHATBHBIX 3aJ]a4 Ha OCHOBE
0a30BbIX €CTECTBCHHOHAYYHBIX U
MaTEeMAaTHYECKUX 3HAHUN

2. Mecro nucuuminHsl B cTpykType OI1
JucuumunHa He 0asupyercs Ha 3HAHMAX, paHee NPUOOPETEHHBIX CTYAEHTaMM IpU

HN3YUCHHUU B BY3C KaKUX-1100 JUCHUIIINH.

3HaHUsl, MOITYYCHHbIE IPU U3YUYEHUU MaTepuaia JaHHOW TUCIUIUIMHBI, UMEIOT KaK
CaMOCTOATCIIBHOC 3HAYCHUEC, TAK U UCITOJIB3YIOTCA IMPU U3YUCHUUN APYTIUX JUCHUIIIINH:
Marematuka. Teopusi BEpOSATHOCTEN U MaTeMaTUYECKasi CTATUCTHKA

3. O0BeM U TPYAOEMKOCTh JUCITUTLTHHBI

Jlanubie 00 0oO0IIEM 00BbEME AMCITUILIMHBI,

TPYAOEMKOCTH OTIEIIBHBIX BUAOB y4eOHOM

paboTHI 10 AUCHHUIUIMHE (M paclpeeseHIe 3TOi TPYI0eMKOCTH 110 CEMECTpaM) NMpeACTaBICHBI B

tabnure 2.
Ta6mmia 2 — O06beM U TPYJ0EMKOCTh JUCITUTIITUHBI
TpynoeMkocTs 110
Bun yuebHoit paboTbl Bcero ceMecTpam
Nel
1 2 3
Oowan mpyooemKocma oucyunIunbl, 5/ 180 5/ 180
3E/ (uac)
U3 Hux wacoe npaxmuyueckoil n0020moeKu
Ayoumopnuie 3anamus, BCETO 4ac. 68 68
B TOM YHCIIE:
nexiuu (JI), (dac) 34 34
npaktuueckue/cemunapckue 3ansatus (113),
34 34
(gac)
nabopaTtopHubie padoTs (JIP), (uac)
KypcoBoii nmpoekT (pabota) (KII, KP), (uac)
9K3aMeH, (Jac) 54 54
CamocmosamenvHnas paboma, Bcero (dac) 58 58
Buo npomesxcymounoii ammecmayuu. 3auer,
mudd. 3auger, sx3amed (3auer, Judd. 3auq, 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 MPUBEICHBI B TaOIUIIE 3.

Tabmmma 3 — Pa3nensl, TEMbI TUCIUIUIMHBI, HX TPYTOEMKOCTh

Paznens1, TeMBbI JUCITUTLIMHEI Jlexun
(qac)

I13 (C3) JIP KII CPC
(qac) (qac) (qac) (qac)




Cewmectp 1

Pasnen 1. KoMmuekcHble uncia u 6 8 8
MAaTpPHUIIBI

Paznen 2. CHCTEMBI IMHENHBIX 6 9 8
ypaBHEHUI

Pazpen 3. JIunelinsie mpocTpaHcTBa 5 0 8
Pasnen 4. Bektopsl 6 8 8
Pasnen 5. [psiMast Ha TIOCKOCTH 4 4 8
Pasnen 6. IIpsamas ¥ IIIOCKOCTE B 4 5 8
MPOCTPAHCTBE
Paszen 7. KpuBbie BTOpOTo mopsiika 3 0 10
Hroro B cemectpe: 34 34 58
HUroro: 34 34 0 0 58

[IpakTueckass MNOATOTOBKA 3aKJIIOYAETCA B  HEMOCPEACTBEHHOM  BBINOJHEHUU
00yJaronuMucs  OMpPEACNICHHBIX  TPYAOBBIX  (GYHKIMHA,  CBSI3aHHBIX C  Oymymiei

npo¢eCcCHOHATIBHOMN 1A TETbHOCTBIO.

4.2. CopaepkaHue pa3/iesioB U TEM JICKITMOHHBIX 3aHSATHH.
Copep:xanne pa3elioB U TeM JICKIIMOHHBIX 3aHITHI MTPUBEACHO B Ta0HIIE 4.

Tabnuna 4 — ConeprkaHue pa3JeNioB U TEM JEKIIMOHHOTO ITUKIIa

Howmep paznena

HasBanue u copeprxanue pa3aenoB U TeM JEKIIMOHHBIX 3aHATHNA

1.

[ToHsiTHE KOMIUIEKCHOTO yucha. J[elcTBUs HaJl KOMIUIEKCHBIMU YHCIIAMHU B
anreOpandeckoit ¢dopme. JlelicTBusS HaJ KOMIUIEKCHBIMH YHCIaMHU B
Tpuronomerpuueckoir opme. @opmyna Myaspa. M3pneueHue KopHS H3
KOMIUIEKCHOTO Yncia. (2 gaca)

Ilonsatne marpuubl. JIMHEHHBIE oOllepauuy HaJx MaTpulaMu. JIuHelHas
3aBHCHUMOCTh M HE3aBUCUMOCTb MAaTpHl. TpaHCIIOHUPOBAaHWE MAaTPHLI.
YMHO)€eHue MaTpull. MHOrOWIEHbI OT KBaJpaTHBIX MaTpull (4 yaca)

Omnpenenurenu u ux cBoiictBa. OOpatHast maTpuiia. Pemenue npocteimmx
MAaTpU4HbIX ypaBHEHUU. MaTpuyHblii METOX pEUICHUS JIMHEHWHBIX
ypaBHeHUH. (2 yaca)

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

CoOcTBeHHBIE YHWCIa W COOCTBEHHBIE BEKTOPHI KBAApPATHBIX MATPHIL.
DYHKIIMU OT KBAJIpaTHBIX MaTpHIl (2 yaca)

Jluneitnsle mpocTtpaHcTBa. OmpeneneHne W npumMepsl. basuc n
koopauHathl. JluHeWHble  mpeoOpa3oBaHus. Marpuiia  JIMHEHWHOTO
npeoOpa3oBaHus. (5 4acoB)

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

CkansipHO€ TIPOM3BEICHNE BEKTOPOB. BEKTOpHOE MPOU3BEACHNE BEKTOPOB.
CwMmenraHHOe TPOU3BEICHNE BEKTOPOB. (2 yaca)

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

Yron Mexay npsiMbIMU Ha IUIOCKOCTU. PaccTosiHre OT TOYKH 0 NPAMON Ha




wiockocTu. PaccrosiHue Mexay napajuieabHbIMU NPSMBIMU. (2 yaca)

6. YpaBHEHMsI ITIOCKOCTU. 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. PaccTosHME OT TOYKH
710 IIPSIMOM B ITPOCTPAHCTBE. (2 yaca)

7. Onnmunc. ['mnepbona. [Tapabona. [lomspHoe ypaBHEHHWE KPHUBOW BTOPOTO

nopsiaka. Kanonnyeckne ypaBHeHHsI KpUBOW BTOpOro nopsizika (3 vaca)

Ta6muma 5 — [IpakTudeckue 3aHsITHS U UX TPYJ0EMKOCTh

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

N3 Hux Ne
DOpMBIITPAKTH .
No o Tpynoem- | mpakTU4eCKOM | paszjaena
wn Tembl mpakTUUECKUX 3aHATUN HeCKuX kocTh, (4ac)| moaroToski, | Aucwum-
3aHATUN
(dac) JIUHBI
Cemectp 1
1. | HeiicTBus HaJ KOMILIEKCHBIMU Pemenue
YUCJIaMH B alre0panvecKoi 3a7a4 2 1
dopme. Tpuronomerpudeckast
dhopma 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, Brluncnenne onpenenurenei. Pemrenue
OOpatHas marpuna. Pemenue 3a1aq 3 2
MATPUYHBIX YPABHECHUH.
5. Matpuusblii METOJ, peLICHUS Pewmenne
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. CxansipHO€ MPOU3BEICHUE Pemenue 2 4
BEKTOPOB 3a1a4
9. BektopHoe u cMmenranHoe Pemenue 4 4
MIPOU3BE/ICHUSI BEKTOPOB 3a1a4
10. VYpaBHeHUs PSIMON Ha Pemenue 2 5
TIJIOCKOCTH. 3a1a4
11. 3ajaun Ha TIPSMYIO Ha Pemenue 5 5
MIJIOCKOCTH 3a1a4




12. [IpsiMast 1 MIIOCKOCTH B Pemenue 5 6
IPOCTPAHCTBE 3ajau
Bcero: 34
4.4. JlabopaTopHBbIEC 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHHA U UX TPYJOEMKOCTb IIPUBEACHBI B TaOIUIIE 6.
Tabmuna 6 — JlaboparopHble 3aHATHS U UX TPYJOEMKOCTb
W3 Hux Ne

No

wn HaunmenoBanue nabopatopHbix paboT

TpynoeMKocCTb,
(gac)

MPaKTUYECKOM | pa3zena
MOATOTOBKU, | JWCLHUII
(gac) JIUHBI

Y4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

Bcero

4.5. KypcoBoe nMpoeKTUpoBaHUE/ BHITTOTHEHUE KYPCOBOW PabOThI

Y4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

4.6. CamocrosiTenbHas paboTa 00yJaromuxcs
Bunsl camocTosiTensHON paboOThI M €€ TPYIOEMKOCTh MPUBEIEHBI B Tabnuue 7.

Tabmmia 7 — Buasl caMOCTOSITEIBHOM PaOOTHI M €€ TPYIOEMKOCTD

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

5. Tlepeuenb yueOHO-METOIUYECKOTO 0OCCTICUCHHS
JUISL CAMOCTOSITENIbHON PabOoThl 00yUaroMUXCsl 0 JTUCHUILIHHE (MOYIIIO)
VY4ebHO-MeTOIMYECKHEe MaTepHaibl JUII CaMOCTOSTEIbHOM paboThl 00y4aromIMXCsl yKa3aHbI B

ma. 7-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUCOHBIX U3JAHUN




[lepeuyeHb neUaTHBIX U SJEKTPOHHBIX y4eOHBIX M31aHUI MpHUBeIeH B TaOIuIIe 8.
Ta6muia 8— IlepeueHb MeYaTHBIX W AIEKTPOHHBIX YUCOHBIX U3aHUN

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

YK 514 BBK Bexnemumena JI.A., [Tlerposuu A.1O., Uybapos N.A. 200
22.151 642 COopHUK 337129 110 aHATUTHYECKON T€OMETPHH U

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

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

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

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

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

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

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

Jlanp, 2016. — 496 c.
http://e.lanbook.co | Horukos, A. V. Hauana nuneiHo# anre6pst u 9BC Jlans
m/book/71997 aHaJMTU4ecKas reoMeTpus : yueOHoe nocodue / A. U.

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

K. NBanoBa, O. A. OxyneBa, H. A. ToraeHHHKOBA ; IO

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

2019. — 156 ¢

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

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

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

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

om/book/48192

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

https://urait.ru/bco

JIuneliHas anre6pa 1 aHAJIUTUYCCKAasA r€OMCTPUA:

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. Jluneiinas anreOpa u

00de/493221 aHAJTUTHYCCKast TCOMETPHS: ydeOHOe TToco0ue st

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



http://e.lanbook.com/book/58162
http://e.lanbook.com/book/58162
http://e.lanbook.com/book/72575
http://e.lanbook.com/book/72575
http://e.lanbook.com/book/71997
http://e.lanbook.com/book/71997

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

00de/434042 aHanmuTHyeckas reometpusi. COOpHUK 3a1aHUI:
yaeOHoe rmocobue /i 6akanaBpuara v CrielHaIuTeTa
/ E.T. ITaxomoBa, C. B. PoxxkoBa. - MockBsa :
WzparensctBo FOpaiit, 2019. - 110 c.

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

7. IlepedyeHb AIEKTPOHHBIX 00Pa30BaATEILHBIX PECYPCOB
UH(POPMALIMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTn «HTepHeT»
[lepeuens 3IEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcos uH(pOpPMaLOHHO-
TEJIEKOMMYHHUKAIIMOHHONW ceTn «MHTepHeT», HEOOXOOUMBIX JUIsI OCBOCHHUS TUCHUILUIMHBI
npuBe/eH B Tadsmile 9.

Tabmuua 9 — IlepedyeHb SIEKTPOHHBIX OOpaA30BaTEIbHBIX PECYPCOB HH(POPMALUOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTu «HTepHeT»
URL anpec Hanmenosanmue
http://www.math-net.ru OO1IepOCCHICKUIT MaTEMaTHYECKHIA TTOPTAal
http://e.lanbook.com/view | OBC «Jlaubp»

8. Ilepeuenb HHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepeduenr mporpaMMHOTO OOECIIEUEHHUS, HCIOIB3YEeMOTr0 TMPU OCYIIECTBICHUHI
00pa3oBaTeNLHOTO MpoIiecca M0 AUCIUITUHE.
[TepedyeHs UCMOIB3yeMOTro MPOrPaMMHOTO OO0ecTiedeHus TIpeacTaBiieH B Tabmautie 10.

Ta6muua 10- Ilepedens nporpaMMHOTo o0ecTIieYeHHs
Ne /i HaumenoBanue
1. MicrosoftWindows
2. MicrosoftOffice
3. MathType
4, Wolfram Mathematica

8.2. [lepeuenr  wHGOPMAIIMOHHO-CITPABOYHBIX CHUCTEM, WCTIONB3YEMBIX  TIPH
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPOIIecca MO JUCIUILTNHE

[lepeyeHb WCMONB3YeMBIX WHPOPMANMOHHO-CIIPABOYHBIX CHUCTEM TIPEACTaBICH B
tabmuue 11.

Ta6muma 11— [lepeyersr nHOOPMAITMOHHO-CITPABOYHBIX CUCTEM

Ne /i1 HaumenoBanue

9BC Jlanp

9. MarepuanbHO-TeXHUYecKast 6a3a
CocrtaB MaTepualbHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOW [JII  OCYIIECTBIICHHS
00pa3oBaTeNbpHOTO MpoIiecca Mo TUCIUIUTHHE, TIPECTaBlIeH B Tabmuiel?2.

Ta6mmma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl

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



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

1 | JleknmonHas ayuTopus

2 | Ayauropus AJs PaKTHYECKUX 3aHATUI

10. Onenounsble cpencTBa A NPOBEIEHUS IPOMEXKYTOUHOHN aTTecTaluu
10.1. CocTaB OIICHOYHBIX CpPEACTB JMJIsi TPOBEIEHHUS TMPOMEXKYTOYHOH aTTecTaluu
00ydJaronuxcs mo IMCIUILIMHE TPUBeeH B Tabmmie 13.
Tabmuua 13 — CocTaB OIEHOYHBIX CPEACTB Il IPOBEICHHS IPOMEKYTOUHOM aTTeCTalluu
Bug npomexxyTouHOM arTecTanuu [lepeyeHb OIIEHOYHBIX CPEJICTB
OK3aMeH Crincok BOIpocoB / 33/1a4 K 9K3aMEHY;
TecTsl.

10.2. B xauecTBe KpUTEpHUEB OIEHKH YPOBHS CGHOPMHPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIINH 00Yy4JaloUMMHCA TPUMEHsAETCsl 5-0ajulbHas MIKajla OLIEHKH C(HOPMUPOBAHHOCTH
KOMITETCHIINH, KOTOpas npuBeeHa B Tabnuie 14. B TedeHne ceMecTtpa MOXKET MCIOJIb30BATHCS
100-0annpHast ~ mKama  MOAYJIBHO-PEUTHMHTOBOW  CHCTEMBI ~ YHUBEpCUTETa,  IpaBHia
HCIIOJIb30BAaHUsI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAaIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Ta6mmma 14 —Kpurepun ornieHkn ypoBHs ChOPMUPOBAHHOCTH KOMITETCHITUMA

OrleHKa KOMITETEHITUH

XapakTeprcTrKa c(hOPMUPOBAHHBIX KOMIIETEHLUIA
5-0aipHas mIKaia PAKTEp (op

— oOyuaronuiicss TJIyOOKO U BCECTOPOHHE YCBOMJI IPOTPaMMHBIN
MaTepuar;

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

— ONUPAsACh HA 3HAHUS OCHOBHOM W JIONOJHHUTEIBHON JMTEPaTypH,
TECHO IMPHBS3BIBAECT YCBOCHHBIC HAYYHBIE MOJIOKEHHSI C MTPAKTUYECKON
JIeATEIIbHOCTHIO HAIPaBIICHHUS;

— yMeJI0 0OOCHOBBIBACT U APTyMEHTHPYET BBIABUTAaEMbIC UM HJICH;

— JIeJIaeT BBIBOJBI U 0000IECHMS;

— cBOOOIHO BJIAJICET CUCTEMOM CIENUATM3HUPOBAHHBIX MOHSITHH.

«OTIIMYHO»
(Ga4uTCHO»

— o0yyJaronuics TBEpI0 YCBOMII MPOTPAMMHBIN MaTepuaj, TPaMOTHO U
M0 CYIIECTBY W3JaraeT €ro, OINUpasCh Ha 3HAHUS OCHOBHOM
JTUTEPaTypHI,

— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEN;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHYECKOW JESITEIBHOCTHIO
HaIpaBJICHUS,

— apryMEHTUPYET Hay4YHbIE MMOJIOKEHHUS;

— JIeJIaeT BBIBOJBI U 0000IIECHMS;

— BJIAJICET CUCTEMOM CIEIMATU3UPOBAHHBIX MOHSATHH.

<«XOPOLLIOY
«BAYTEHO»

— oOyyJaronuiicss yCBOMJI TOJIbKO OCHOBHOW IPOTPaMMHBIA MaTepua,
o CymeCTBY H3JIaraCTt €ro, OIUpasdCb Ha 3HAHHUA TOJIBKO OCHOBHOU
JIIATEPATYPEL,

— JIOMYCKaeT HeCYIIECTBEHHbIE OIIMOKN M HETOYHOCTH;

— UCTIBITHIBACT 3aTPYJHEHUS B MPAKTUYECKOM MNPUMEHEHUU 3HaHUUN
HaITpaBJICHUA,

— cnab0 apryMeHTUPYeT Hay4YHbIE MTOJIOKEHUS;

— 3aTpynHsieTcs B GOpPMYJIUPOBAHUHU BBHIBOJOB M 00OOIICHU;

— YaCTUYHO BJIaJIC€T CUCTEMOH CelMaTU3UPOBAHHBIX MOHSITHIA.

«yZIOBJIETBOPUTEITHLHOY
«BAYTCHO»

— o0yyJaromuiics He YCBOWJ 3HAYUTEIbHOM 4YacTH IPOrPaMMHOIO
MaTepuana;

— JIONYCKaeT  CYLIECTBEHHblE  OMMOKM W  HETOYHOCTU  IpHU
paccMOTpEeHHH MTPOOJIEM B KOHKPETHOM HalpaBJICHUY;

— UCHBITHIBAET TPYAHOCTH B IIPAKTUUECKOM IPUMEHEHUY 3HAHUII;

— HE MOXET apryMEHTHPOBAaTh HAYUHBIE ITOJIOKEHUS;

— He (OpMYIUPYET BEIBOJOB M 0000IIECHHUH.

«HEYIOBJIETBOPUTEIIHLHO
«HE 3aUTCHO»




10.3. TunoBble KOHTPOJIbHBIC 33aHUS WIIK UHBIE MAaTEPUAIIbI.
Bomnpocs! (3agaun) 11 sK3aMeHa rpecTaBieHsl B Tadnuue 15.

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

Ne i/t

[lepeuenp BonpocoB (3a1au) AJis1 SIK3aMEHA

Kon
WHJMKATOpa

3amanue 1.
1) BbluuCIUTH NPOU3BEACHNE KOMIUICKCHBIX YUCET B
anreOpanveckoit hopme 3anucu
(54 2i) = (6 + 5i)

2) BepHo 1u yTBepkacHuUe: «/lelicTBUTENbHAS YacTh
MIPOM3BEICHUS KOMIUIEKCHBIX YHCEN B alireOpandeckoi popme
3aIlMCH PaBHA ITPOU3BEAEHUIO JEHCTBUTEINBHBIX YaCTEN
COMHOXUTENEH». OTBET apryMEeHTUPYUTE.

3ananue 2.
1) Bp4HCINTD NPOU3BEICHUE KOMIUIEKCHBIX YHCEN B
anreOpanyeckoit popme 3anucu
(7 —4i) = (1 + 3i)

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

3amanue 3.
1) BbluuCIUTH NPOU3BEICHNE KOMIUICKCHBIX YUCET B
anreOpanveckoit hopme 3anucu
(7 +4i) = (4 — 3i)

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

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

2) Bepno mu yrBepxaenue: «JlelicTBUTEIbHAS YacTh
NPOM3BEACHUS KOMITJICKCHBIX YHCeIN B alireOpandeckoit popme
3aMMCH BBIUUCISAETCA KaK MPOU3BEICHNS MHUMBIX 4acTeH
COMHOXMUTENEN». OTBET apryMEeHTUPYHTE.

VK-2.V.1

OIIK-1.B.1




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

2) Bepno nu yrBepxaenue: «I[IpousBeeHne KOMIUICKCHBIX YHCEI
B ayireOpandeckoil (hopMe 3amucu MOXKET OBITh BBIYHCIICHO 10
NPaBUIY BBIYUCICHUS TPOHM3BEACHUS MHOTOWICHOB» OTBeET

apryMEeHTUPYUTE.

3amaunue.
1) BblHUCIUTD TPOU3BEACHUE KOMIUICKCHBIX YUCEI.

Zy= 5[cosg+ i sing) u zZ,= 7[5035 +i si’ng)
2) Bepuo aum yrBepkacHHe: «JI7as BBIUMCICHUS TPOU3BEICHHUS

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

OIIK-1.B.1

3anaHue.

1) BbruuciuTh 4acTHOE KOMIUIEKCHBIX qrcen B
TPUTOHOMETPHUYECKOH (hopMe 3arucH.

Z, lﬂ(cosg +isin g)

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

2) Bepuo aum yrBepkacHue: «I[Ipy BBIYHUCIEHHH YaCTHOTO
KOMILJIEKCHBIX YHCEN MOJAYJb U ApTYMEHT PE3yJIbTaTa SIBISIOTCS
pe3ynibTaTaMu JeJIeHNs MOIYJS JeIUMOr0 Ha MOAY/b JAeTUTEIs
W aprymMeHTa JeluMOro Ha apryMeHT jenurtens». OTBer
obocHyiiTe.

OIIK-1.B.1

Kaxk Ha3piBaercst popma 3amucy KOMIUIEKCHOTO YHCia, HMEIOIIas
BUA z=|z|-(cos@+ising), Kak Ha3bIBAIOTCS B 3TOU 3amuCH |z| u ¢?

VYK-2.3.1

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

|z1] - |z2| (cOS(at@2) + isin(@it¢2)) ?

VK-2.3.1

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

VYK-2.3.1

3ananue 1.

1) KowmrmiekcHoe unciio Z 3alicano B alreOpandecKoi u B
TPUTOHOMETPHUECKOHN opmax:
V3 1 m T

Z=?+: 3= l(cosE+Lsmg)

Haiinurte 12-10 crenens uncna Z

VK-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:

. I~ m . . T
Z=5+4+i5/3= 10[5035 +i smg)
Haiinute 3-10 crenens yucna Z

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

3amanue 1.
1) Haiitu matpuny C = 44 + 3B%, rie

2 =2
1 0 2
A= B=|—
(_1 3 _3) ( 31 : 3>
2) BriOepute u3 crmcka nupoBbie CPEACTBA, KOTOPHIC MOTYT

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

3aganue 2.
1. Haiitu matpuny C = 44 — 5B%, rne

2 -2
14 2N,
=5 2e=(3 _‘2)
2. BriGepute u3 criicka mudpoBbIe CPEACTBA, KOTOPHIE MOTYT

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

c) Microsoft PowerPoint

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

2 -2
14 2N,
ER IV CIY
2. BriGepure u3 crincka uQpoBbie 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




3aganue 4.
1. Haiitu matpuny C = 34 — 5B%, rue

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

C) Microsoft PowerPoint

3aganue 5.
1. Haiitu matpuny C = 44 + 3B%, rue

a-(h 4 2e( )

3 -3
2. Bri6epute u3 cnimcka mudpoBbie CPecTBa, KOTOPHIE MOTYT
OBITH MPUMEHEHBI JJIS pEIICHUs TaHHO! 3a1a4H.
a) Microsoft Access
b) Wolfram Mathematica
C) Microsoft PowerPoint
1. 3anummTe pe3ynbTaT ACUCTBUN HAJ MaTPUIIAMH. VYK-2.3.1
A+0=...
2. 3anuimmTe pe3yabTaT ACHCTBUM HaJl MaTpUIlaMHU
A+ (-A)=
3. Tlponomxure Gpopmyiry
0.
7(A+B)=
4. Tlponmomxure hopMyy
5A-5B=
5. Tlponomxure Gpopmyiry
2 X(4A)=
3ananue 1.
1) Haiitu npousBenenue Matpuil A = B, rie YK-2.V.3
2 5
_ (0 -2 -4 _ B
IR )
10.

2) BriOepure U3 cnmcka uQpoBbIe CPECTBA, KOTOPBIE MOTYT
OBITH MPUMEHEHBI JJIs peIeHus JaHHOU 3aaaun. OOOCHYHTe
BBIOOp M (pPOBOTO CpescTBa

a) Microsoft Access

b) Microsoft PowerPoint




¢) Wolfram Mathematica

3aganue 2.
1) Haiitu npousBenenue matpun 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 TaHHO! 3a1a4H.

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

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

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

OBITH IPUMEHEHBI JJIS PEIICHUs TaHHO! 3a1a4H.

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

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

0 -2 -3
a=( B= (1 —3)

2 —4 0 ) —
2) Bribepure u3 crucka nudpoBbie CPEACTBA, KOTOPhIE MOTYT OBIThH
MMPUMCHCHBI JIs1 pCIICHUA I[aHHOI‘/JI 3aayu.
a) Microsoft Access

b) Microsoft PowerPoint
C) Wolfram Mathematica

3amanue 5.
Haiitu npoussenenue marpun A = B, rae
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 onpenenuTeib 2-ro MOpsIKa MaTPHUIIbI
2 5
-3 7
2) OOocHYHTE KaK BBIYHCIUTH OIPEICIUTENh BTOPOTO MOPSAKA.
3amanue 2.
1) Haiitu onpenenuTeib 2-ro MOpsIKa MaTPHUIIbI
2 Sl
4 -5
2) OO0OCHYHTE KaK BBIYHUCIIUTH OMPEICIUTEIh BTOPOTO MOPSIKA.
3ananue 3.
1) Haiitu onpenenuTeb 2-T0 MOPSIKa MaTPHUIIBI
-
11. 5 8
2) OO0oCHYHTE KaK BBIYHUCIIUTH OMPEICIUTEIh BTOPOTO MOPSIKA.
3ananue 4.
1) Haiitu onpenenuTeb 2-T0 MOPSIKa MaTPHUIIBI
e Sl
—14 -8
2) OOocHYHTE KaK BBIYHCIUTH OIPEICIUTENh BTOPOTO MOPSKA.
3amanue 5.
1) Haiitu onpenenuTeib 2-ro MOpsIKa MaTPHUIIbI
o 3
10 3
2) OOocHYHTE KaK BBIYHCIUTH OIPEICIUTENh BTOPOTO MOPSAKA.
YK-2.V.1
1 2 -1
3amanue: naHa matpuna { 3 1 2
4 -2 5
Haiinure anrebpandeckue AOMOTHEHUS:
1. Ap
12.
2. Ayp
3- ASZ
4. AZB
5- ASB




Uemy paBeH ONpeIeNnUTENb TPEYTrOJIbHON MaTpUIbl?

YVK-2.3.1

13.
O6o3naunM Ay, A, ..., Ay — CTPOKU MATPULBL U @1} A3} -} Oy - YK-2.V.1
JIEHCTBUTEIIbHBIC YHCIIA.
Ecnu cymecTtByer Takoil Habop 4ucen, cpeid KOTOPIX €CTh XOTsI-
OBl OJTHO YKCJIO OTIUYHOE OT HYJIS, U TIPH 3TOM JIMHEHHAs
KOMOHMHAIMSI CTPOK MATPHIIBI C 3TUMHU YHCIIaMHU paBHA HYJEBOI
14. CTpOKE:
{I1A1 ‘I‘ az.:qz ‘I‘ rae ‘I‘ -:ImAm = 0,
rae 0 = (0,0, ...,0).
Kak B 3TOM cityyae Ha3bIBatOTCSA CTPOKH MaTPHUIIbI?
Iycts Matpuisl A u Al ynoBneTBopsIoT ycnoBuio YK-2.3.1
15. | A‘A1=A1A=E, rne E — equHNYHAS MAaTPUIIA N -TO MOPSIKA.
Kaxk Ha3pIBatoTCs Takue MaTpuiibl?
3ananue 1. Halitu matpuiy X u3 ypaBHenus A + X = B, r1e VK-2.V.1
(-1 2 _ ( -7 —4
A"(—z 5) B=17 —9)
3ananue 2. Haiitu Mmatpuny X u3 ypaBHenus A * X = B, rae
-1 2 -9 —4
a=( B=(
3 —4) 23 10)
3aganue 3. Haiitn maTpuny X u3 ypaBHeHus 4 * X = B, r1e
16. A= (—1 3 B — (—10 -7
2 —4) 14 12)
3ananue 4. Haiitu matpuny X u3 ypaBHenus A4 = X = B, rne
1 -2 9 6
a=( B=(
3 —7) 29 19)
3ananue 5. Halitu matpuiy X u3 ypaBHenus A4 = X = B, rne
A—(l —3) B_(14 5)
2 —8 34 12
Kak Ha3pIBaeTcs cucremMa ajaredpanyeckux ypaBHEHHM, KaX10€ U3 YK-2.3.1
1. KOTOPBIX SIBIISETCS JTMHEHHBIM?
Kakune MeToapl peleHns: CUCTEM JIMTHEHHBIX alnre0pandecKux YK-2.3.1
18. YPaBHEHU BaM U3BECTHBI?
CpaBHUTE YCIOBUSI IPUMEHEHHUS METOIOB PELIEHUS CUCTEM
JMHEWHBIX ypaBHeHUH. Kakoi MeTo1 perieHusi CUCTEMbI JTMHEUHBIX YK-2.V.3
19. anreOpanvdecKuxX ypaBHCHU IPUMEHSIIOTCS B TOM Cllydae, eclid

OTIpeeNIUTENb MaTPHUIIbl CUCTEMbI paBEH HYJO?




CpaBHuUTE yCJIOBUS IPUMEHEHHS] METO/IOB PEILICHUSI CUCTEM

JUHENHBIX ypaBHEHUH. Kakoll METO peleH s CUCTEMBI TMHENHBIX VK-2.V.3
20. anredpanvyeckux ypaBHEHUN MPUMEHSIIOTCS B TOM Cllydae, eciid
MaTpHUIla CUCTEMBI HE SIBIISICTCS KBaJAPATHON?
IIpy kakOM yCITOBUM OJTHOPOAHASA CUCTEMA JTMHEUHBIX YPaBHEHUI
21. MMeEET HEHYJIEBOE penieHue? VK-2.V.1
OIIK-1.B.1
Kak Ha3piBaeTCsi JByMepHas cucteMa KOOpAHHAT, B KOTOPOH
22. Ka)KJlas TOUYKa Ha TUIOCKOCTU OMPEAEIAETCS IBYMs YMCIaMU - VK-2.V.1
MOJIIPHBIM YTJIOM U MOJISIPHBIM pagnycom?
Kak Ha3pIBaeTcs cucteMa KOOpJIMHAT, B KOTOPOM KaXk/ias TOUKa B
23 IPOCTPAHCTBE onpeaenseTcs Tpems ynuciamu - (I, 6, ¢), rue r— YK-2.3.1
: paanyc-BEKTOp TOUYKU, 6 U (¢ — 3€HUTHBIN U a3UMYTaIbHBIN YIJIbI
COOTBETCTBEHHO?
UYro Takoe BeKTOp? YK-2.3.1
24,
5 Kaxk Ha3pIiBaeTCsl BEKTOP, HAYAJI0 KOTOPOTO COBMAAAET C €r0 YK-2.3.1
5. KOHLIOM?
5 I[To kakoit popmyre onpenesieTcsi CKaJipHOE MPOU3BEICHHIE YK-2.3.1
6. BEKTOPOB?
[To kakoit popmyIe BEIYUCIAETCS CKATSIPHOE TIPOU3BEACHUE YK-2.3.1
—
27. BEKTOPOB @ U b , €CllM M3BECTHBI KOOPAMHATHI BEKTOPOB B
nekaptoBoi cucreme (B cucreme : 0X, Oy, 0z)
I[To xakoii popmMysie BEIYUCISIETCS BEKTOPHOE MPOU3BEACHUE YK-2.3.1
BEKTOPOB, €CIIM U3BECTHBI UX KOOPJUHATHI B ICKAPTOBOI cucTeMe
28. koopauHart (X, Y, 2)?
29 ITo kakoit popmyIe onpenensercss MOAYJIb BEKTOPHOTO YK-2.3.1
' MIPOU3BEJCHUS BEKTOPOB?
30. UeMy paBHO pacCTOSIHUE OT TOYKH 0 MPAMOA? YK-2.3.1
3aganue 1. CocTaBuUTh ypaBHEHHE MPSIMON MPOXOASIIEH uepes
. L, xXt2 _ y-9 YK-2.V.1
TOuKy M (2,4) 1 nepneHIuKyYISIpHON NpAMOit —5 = —4
OtBer 3ammcaTh B BHAE YpaBHeHUs npsmoil ¢ ymioBeiM | OIIK-1.B.1
31. K03 PUIIIEHTOM

3ananue 2. CocTaBUTh ypaBHEHUE NPSIMOH MpOXOIsALIEH uepe3
TOUYKY M(1,-4) U NIEPIEHIUKYIIIPHOU psIMON
—4x — 5y +14=0.

OTBer 3amMcaTh B BHUAE YPaBHEHUs MPSMOW C  YIJIOBBIM




ko3 urmeHTOM

3aganue 3. CocTaBUTh YpaBHEHHE MNPSIMOM MPOXOASIIEH uepes

. L x+16 y—9
Touky M (—1,—3) u napaieabHON mpsiMOn : = =
OtBer 3amMcaTh B BHUJE YpPaBHEHUS MPSMOM C  YIJIOBBIM
ko3 urmeHTOM

3aganue 4. CocTaBUTh YpaBHEHHE NPSIMOM MPOXOASIIEH uepes
touky M (1, —1) u mepneHauKyISIpHOM psiMoit v = —5x + 2.
OtBer 3amMcaTh B BHUJE YpPaBHEHUS MpPSMOM C  YIJIOBBIM
ko3 urmeHTOM

3aganue 5. CocTaBUTh YpaBHEHUE NPSIMOM MPOXOASIIEH uepes
. _x+1 y—6

Touky M (3,1) u neprneHANKYIAPHON TPSIMON — = Y

OtBer 3ammcaTh B BHUAC YpaBHEHHUS TIPSIMOW C  YIJIOBBIM

K03 uUImeHTOM

Kakum ypaBHEHHEM ONUCHIBAETCA MJIOCKOCTh B AEKAPTOBBIX YK-2.3.1
32. KoopauHaTax (X, Y, 2)?
Chopmynupyiite  HeoOXoaMMOE W JOCTATOYHOE  YCIIOBHUE YK-2.V.1
33. NapauIeTbHOCTU MPSIMOU U TUIOCKOCTH.
OIIK-1.B.1
Kakum ypaBHEHHEM OIHUCHIBACTCA MpsMas, MNPOXOAAIIas uepes YK-2.V.1
TOYKY (Xo, Yo, Zo) M HWMEKOINAs HAMPABISIOMNANA BEKTOp C
34. xoopaunaramu (I, m, n)? OIIK-1.B.1
Kaknum ypaBHEHHEM OMUCHIBAETCS TIPsIMast, TPOXOSIAast uepe3 IBe YK-2.V.1
35. TOYKH (X1, Y1, Z1) ¥ (X2, Y2, Z2)?
OIIK-1.B.1
Kakum 006pa3om MOXKHO 3a7aTh IPSIMYIO C TIOMOIIBIO IBYX YK-2.V.1
36. MJIOCKOCTEH?
OIIK-1.B.1
C noMoI1bio Kakoi popMyJIbl MOKHO HAHTH yroil MEXIY YK-2.V.1
3r. NPSAMBIMH?
OIIK-1.B.1
Hopwmais k mmockoctr umeet kKoopauuatsl (A, B, C); koopauHaTel VK-2.V.1
HarpasJsroIIero Bekropa npsmoit (I,m,n)/
38. C nmoMoripio Kakoi (GopMysIbl MOXKXHO HaUTH yros mexay npsmor u | OIIK-1.B.1
IJIOCKOCTBIO?
I[To kakoit popmyse MOKHO ONPENENUTh PaCCTOSHUE OT TOYKHU 0
30, MJIOCKOCTH? YK-2.V.1
OIIK-1.B.1

40.

Hanumure kaHOHMYECKOE ypaBHEHUE IUIMIICA.




41.

Hanummure kaHoHNYeCcKOe ypaBHEHHE TUIIEPOOPHI.

YK-2.V.1

OIIK-1.B.1

42.

HanumuTe kaHOHMYECKOE YpaBHEHUE MapaloIIbl.

VK-2.3.1

43.

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

UTto 03HauaeT 3amuch B 3TOU nporpamme?

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

VK-2.3.1

44,

Wolfram Mathematica- mporpamMmmHuoe obecrieueHre, BKIFOYAIOIIee
Oosb1ol HAO0Op MareMaTHYecKuX (YHKIHUN B TOM YHUCIIE CUCTEMY
KOMITHIOTEPHOU anreOphl,

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

VYK-2.3.1

45.

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

3anumuTe pe3yabTaT BhIMoNHeHNs: KoMaHael  Det[m], rae

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

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

VK-2.3.1

46.

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

3anuIimTe pe3yabTaT BhIMOTHEeHUs: koMauael  MatrixRank[m],

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

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

VK-2.3.1

47.

Wolfram Mathematica- mporpamMmmHoe obecrieueHre, BKIHOYAOIICe
00JIb1101 HAOOp MaTeMaTUYECKUX (QYHKIIMA B TOM YHCIIC CHCTEMY
KOMITBIOTEPHOH anreopHl,

3anuIimTe pe3yabTaT BhIMOoTHEeHUs: koManael  MatrixRank[m],

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

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

VK-2.3.1

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

Bormpocsr (3amaun) nis 3avera / qud . 3aduera npeacTaBieHsl B Tadnuie 16.

Ne mi/mm [Tepeuens BonpocoB (3amav) myist 3adeta / nudd. 3auerta

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

‘ Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO

[lepeuenr TeM [ KypCOBOTO MPOEKTUPOBAHUS/BBIIIOIHEHUSI KYpCOBOM paboThI
MpeICTaBICHBI B Ta0wmie 17.
Ta6mmma 17 — [lepedyens TeM i1 KypCOBOTO MPOSKTUPOBAHMSI/BBITIOJIHEHHSI KyPCOBOM paOOTHI

Ne i/t

KYpPCOBOM pabOTHI

[IpumepHbIi IepeyeHb TEM I KypCOBOTO POSKTHPOBAHNUS/BBITIOTHEHUS

Y4eOHBIM IIIaHOM HE MPEIYCMOTPEHO

Bompocsl 11 IpoBeIEHMS NPOMEXYTOYHOM arTecTalvMd B BHJE TECTUPOBAHUSA
MpeICTaBJICHBI B TaOymie 18.

Ta6mmma 18 — [IpumepHsIii TepedeHb BOIPOCOB ISl TECTOB

peuuTh CUCTEMY,
OIIpEIEIIUTEND OCHOBHOU

MaTpHULIbI KOTOPOH paBEH HYJIIO

2) K. ®.Taycca

3) ¢ oMok 00paTHOM

Ne ITpuMepHBIH TTepeueHb BOIIPOCOB JJISI TECTOB Koz
/11 pumep p p a WHJIMKaTOpa
TumoBoil BapuaHT TECTOB
1 cemectp
1 | Jlana maTpuna 1) as YK-2.V.1
2)  -ay;
%11 Qg2
A_ (az 1 sz )
3) ap
Eé anreOpandeckoe
JIOTIOJIHEHHE A5 PaBHO... 4)  —ap
2 | U3 npuBEeEHHBIX MATPUIL d11 dq2 VYK-2.V.1
o0paTHbIE CYIIECTBYIOT Y 1) {21 422
0 az
MaTpHil. ..
0 0 ajs
2) (0 0 a,s
0 0 dzz
a1 A1z A3
3) ( 0 ap ﬂz3)
0 0 dsz3
@17 Q33 Qg3
4) (‘121 33 ‘123)
0 0 0
3 | Kakum  meromom  moxso | 1) T'. Kpamepa YK-2.3.1




MaTpHUILIBI

4)  moObIM CIIOCOOOM
CucremMa CcOBMeECTHa TOraa M 1)  Gonbme 1 YK-2.3.1
TOJILKO TOTJa, KOTJA. .. 2)  paHTr MaTpPHUIlbl CUCTEMBI
PaBEH paHry pacLUIMPEHHOU
MaTpHIIbl CHCTEMBI
3) panr pasen 0
4)  panr pasen |
JIIst  BEKTOPOB a u b | 1) BeKTOpBI MEePIEHIUKYIAPHBI YK-2.V.1
BBITIOJTHAIOTCS YCJIOBUSL: 2) BEKTODBI NapaJUIENbHBI
3) BEKTOpbI TapajuleibHbl W HE
by _ by _ by MOT'YT JIE)KATh Ha OJHOM NPAMOU
Ax Ay Qg 4) BexkTOpHI JEXar Ha  OXHOM
Torza.... NPSMOU WIIH MApaIIeIbHbI
BekropHoe npousseneHue 1) kommuHeapHOW MwiockoctH, B | YK-2.3.1
— )
BEKTOPOB @ ¥ b — 3TO KOTOpOH Jiexar
BEKTOP. .. nepeMHOXKaeMbIe BEKTOpa
2)  mepIeHAUKYISPHBINA
IUIOCKOCTH, B KOTOPOH JIe)KaT
NepPEMHOXKAEMbI€ BEKTOPHI
3) Hynesoi
4)  coBmamalOUIMii C OJHUM U3

MEPCMHOKACMBIX BEKTOPOB




7 | PaccrosiHue OT TOYKH [0 1 |Axq+Byo+C| VK-2.3.1
21 R2\A21 (2
IUIOCKOCTH MOJKHO BBIYHCIIMTH VAZ+B2VA%+C
o ¢popMmyIe. .. 2) A"A,+B,B,+C,C,
JA§+B§+CIZ-JA§+B§+C§
3) |dxg+Byy+Czy+D|
VA +B2+(C?
4) |Am+Bn+Cp|
VASHBEHCE /miin4p
8 | I'eomerpuueckoe mecto Touek | 1)  rumepOoIOit YK-2.3.1
IUIOCKOCTH, CyMMa PacCTOSHHI 2) apaGoroii
i TIOU
OT KaXJIOW U3 KOTOPBIX J0 JIBYX
JAHHBIX TOYEK DTOM TUIOCKOCTH 3)  OKPYKHOCTBIO
eCTh BENMYMHA TOCTOAHHALA, | 4)  syurcoM
Ha3bIBACTCH. ..
9 | Haiitu ypaBHEHHE TIPSMOM, 1) x+1 _y-2 z—4 YK-2.3.1
MPOXOIAIIEH  4Yepe3  TOYKY -3 2 4
A(—1; 2; 4), nepreHUKYISIPHO 2) xtl _ y+2 _ zt4
3 2 4
IUIOCKOCTH
3x-2y-4z+1=0 3) -1 _y-2_z4
-3 -2 -4
x+1 _y+2 _ztd
4) -3 -2 -4
10 | Peute cuctemy JsmHedHbIX | 1) x=0,y=1,z=-3 YK-2.3.1
ypaBHeHHH MetonoMm [I'aycca 2)  x=0,y=1, 2= - 2
x+y+z=-2
2x —y+3z=-10 3) x=0,y=-1,z=2
—x+2y—z=5

4)

x=0,y=-1,z=-2




11 | Beraucauth -1 -6 YK-2.V.1
n (5 7)
2 —1y (1 -2 2y (7 2
1 )G ) (i o)
0O 0
3 ()
7 2
v (G 5)
12 | dana matpuna 1) Ay YK-2.V.1
Az(all alz) 2) _aIZ
A1 A/
3) ag
Eé anredpandeckoe 4 —ay,
JOTIOJIHEHUE A5, PABHO...
13 | Marpuna A™!  maseBaetca | 1) Al-Ax A-A71 VK-2.3.1
oOpatHoit wmatpune A, eciau ) Al-Ax1
BBITIOJIHSIETCSI YCIIOBUE
3) Al-A=4-41=E
4 Al-4=0
14 | CkamsipHbIM ~ NIPOM3BEICHHEM | 1) |,;I'||,g_,'| Arccos YK-2.3.1
JBYyX HEHYJIEBBIX BEKTOPOB d .
. 2) |-:'1'|‘b‘ ctga
U b  Ha3pIBaeTcs  4YHCIIO,
paBHoe. .. 3) |ﬁ'||3| cosa
4)  |dl|bltge
15 | Yemy paBHo  cmemannoe | 1) O YK-2.V.1
NIPOM3BEICHUE BEKTOPOB ) 1
dba
3) -2




4)

16 | YpaBueHue npsmoi, | 1) (x—a)+(y—b)=0 VK-2.3.1
MPOXOJAIIECH Yepe3 NIBE TOUKH y—y1 x4
2) ——=—-
MOKHO COCTaBHTh o Y2y 2ma
hopmyre... 3) A(x—xp) +B(y—y,) =0
4)  y—yo =k(x—xp)
17 | l'eomerpuueckoe mecto Touek, | 1)  IlapaGomy YK-2.3.1
KOTOpbIE XapaKTePHU3YIOT 2)  oxpysHOCTS
SKCUEHTPUCUTET € >]
TpecTaBIseT coboit 3)  rumepGomy
4)  smunc
18 € 1) nelcCTBUTEIBHON OCBIO YK-2.V.1
OTHoOlIEHHE  ~— Ha3bIBAETCH...
4 2) acHUMIITOTOMH
3) OIKCIEHTPUCHTETOM
4) (oKambHBIM PATHYCOM
19 | Haiitu ypaBHeHHME IPAMOH, 1) x+¥l _y-2  z—4 VK-2.V.1
3 -2 -4
MPOXOIAIIEH  4Yepe3  TOYKY
A(—1; 2; 4), nepneHMKyYISpHO | 2) x_;l — }:2 — 214
IUTOCKOCTH
x—1 y—2 z—4
3x-2y-4z+1=0 ) S T T
5 x+l _ y+2 _ z+4
-3 -2 4
20 | Ompenenuts Kakoe ypaBHenue | 1)  x2+y2-8x=0 VK-2.3.1
JTMHUH COOTBETCTBYET .
2) Xx=--,/25—y?

napadore. ..




3)  -2x243y?%-4x+15y+4=0
4)  x+4y-2y2-5=0
21 | Pemmute cuctemy smHedHBIX | 1) x=0, y=1, z=-2 YK-2.3.1
ypaBHeHHH MetonoMm [I'aycca 2)  x=0,y=-1, 2=2
x+y+z=2 , ,
2x—y+3z=10 3) x=0,y=1,1z=2
—x+2y—z=-5
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[lepeyeHb TeM KOHTPOJBHBIX PAadOT MO AMCLUUIUIMHE OOYYAIOIIMXCS 3a04HOM (HOpMBI

00y4eHus1, TpeICTaBJICHBI B Ta0ymie 19.

Tabmuua 19 — I[lepeueHb KOHTPOJIBHBIX paboOT

| Nen/m |

IlepeueHb KOHTPOIBHBIX PabOT
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\ He npenycmorpeno

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

11. Meroauueckue yKazaHus sl 00y4aroMXCsl 10 OCBOCHUIO AUCHUIUINHBI

[lenpt0 TUCHMIIMHBL SBISETCS — IOJYYEHHE CTYAEHTaMH HEOOXOJUMBIX 3HAHMUH,
YMEHUH U HaBBIKOB B 00JIaCTH aHAIMTHUYECKON reOMEeTpUU U JIMHEHHOW anreOpbl, pa3BUTHE
IIPOCTPAHCTBEHHOI'O MPEJCTABICHHS CTYIEHTAa; BOOOpa)KE€HMS; JIOTMYECKMX U  CUETHBIX
CIOCOOHOCTEH; OpPraHW30BAaHHOCTH IPH MPOBEACHUU OOJbIIero 00beMa BBIYMCICHHIA;
UCIOJIb30BAHUS MaTEMaTUKU I PELICHHUsS KOHKPETHBIX 3aJad, 00ecleyeHHe OCHOBBI IS
IIPUMEHEHHSI MaTEMaTUYECKMX METOJIOB HMCCIIEOBAHUS, MOJAEIUPOBAHUS, IIPOECKTUPOBAHNUS,
ONHUPAIOLIYIOCS Ha JaHHYK JUCLHUIUIMHY, KOTOpbIE€ HWIPAIOT BCe OONBLIIYI0 pOJb B
COBPEMEHHOM HayKe U TEXHHUKE.

11.1. Meroauyeckue yka3zaHds i1 OOYYAIOIIMXCS IO OCBOCHHIO JIEKIIMOHHOTO
MaTtepuana

OCHOBHOE Ha3HA4YEHHE JICKIIMOHHOTO MaTe€pHalla — JJOTMYECKH CTPOHHOE, CUCTEMHOE,
riy0oKoe M ICHOE M3J0XKEeHHe yueOHoro marepuana. HazHaueHue COBpEMEHHOM JIEKIUMHU B
paMKax JUCLUIUIMHBI HE B TOM, YTOOBI MOJTYYHUTh BCIO MH(POPMALMIO IO TEME, & B OCBOCHUU
¢dbyHIaMEHTAIBHBIX TPOOJIeM JMCUUIUIMHBL, METOJOB HAYYHOTO TIO3HAHUS, HOBEHIINX
JOCTHKEHUH HayuyHO! MbICIH. B yueOHOM Iporecce JIeKIHs BBINOIHAET METOI0JIOTHYECKYIO,
OpPraHU3alMOHHYI0 M WHGOpMANMOHHYIO (yHKIUH. JleKuus pacKpblBaeT TNOHATHUHHBINA
anmnapar KOHKPETHOW oOyacTH 3HaHus, €€ HpoOJeMbl, JaeT IEeJIbHOE HPEJCTaBICHHUE O
JUCLUILIMHE, I0Ka3bIBAET B3aUMOCBS3b C JPYTUMH JUCLIUILIMHAMMU.

IInanupyemble pe3yabTaThl 1P OCBOEHUH 00yYalOUIMMUCS JIKIIMOHHOTO MaTepuaa;

— IOJIyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAaHUH, YPOBEHb
KOTOPBIX ONPENENISCTCS LEJIEBOM YCTAHOBKOM K KaXK10M KOHKPETHOU TEME;

— TOJY4Y€HHUE OIbITa TBOPUECKONW PabOThI COBMECTHO C IPENOAaBaTENIEM;

— pa3BUTHE MPO(ECCHOHAIBHO-AEIOBbIX KauecTB, JIIOOBM K INpeAMETy W
CaMOCTOSITEIILHOTO TBOPYECKOI'O MBIILUICHHUS.

— TOSBJICHHE HEOOXOIMMOIro MHTEpeca, HEOOXOOUMOro JJsl CaMOCTOSITEIbHOMN
paboTsI;

— IOJIyYE€HUE 3HAHUU O COBPEMEHHOM YPOBHE DAa3BUTUS HAyKHM U TEXHUKH U O
MIPOTHO3€ UX Pa3BUTHS Ha OIKANIINE TOJIBI;

— HAY4HUTBhCS METOAMYECKH 00padaThiBaTh MaTepual (BBLACIATH IJIaBHBIE MBICIU U
MIOJIOKCHHSA, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPATh HMX B  Pa3iIM4YHBIX
¢bopmyIHpOBKax);

— TOJY4YE€HUE TOYHOTO TOHUMAaHUS BCEX HEOOXOAUMBIX TEPMUHOB U MOHITHH.

JIeKUMOHHBIA MaTepuag MOXKET CONPOBOXKAATHCA JAEMOHCTpAllUel ClIalgoB |
MCTOJB30BAHUEM DAa3/aTOYHOI0 MaTepuana MpU TPOBEICHHUM KOPOTKHX JHUCKYyCcCHH 00
0COOEHHOCTSIX IPUMEHEHHUS OTJEIIbHBIX TEMATHK M0 JUCLUIUIMHE.

CrpyKTypa npeaocTaBieHMs JEKIHOHHOIO MaTepuaa:
— Omnpenenenns MaTeMaTHYECKAX TEPMUHOB.
—  ®opMynupoBKa TEOPEMBI.
— Jloka3arenbCTBO TEOPEMBI.
— HMmmoctpupyronime npuMepsl.




11.2. Meroanyeckue  yKazaHus JUId  OOYYaIOUIMXCS MO  MPOXOXKICHUIO
MPAKTUYECKUX 3aHITUN

[IpakTryeckoe 3aHsATHE SBISAETCS OAHOH M3 OCHOBHBIX ()OPM OpPraHU3ALUHU Y4eOHOTO
mpouecca, 3akjloYarolielics B BBIIOJHEHUH OOY4YaIOUUMHUCS TOJl PYKOBOJCTBOM
nperojiaBaTensi KOMIUIEKCa YYeOHBIX 3aJaHUi C IIeTbI0 YCBOEHHUS HAyYHO-TEOPETHUECKUX
OCHOB Y4eOHOH IUCHMIUIMHBL, NPUOOPETEHHs] YMEHMH M HaBBIKOB, OIbITA TBOPYECKOI
NESTENBHOCTH.

llenpto MpakTHYECKOro 3aHATHS JUId  OOydarollerocs SBIsIeTCS IPUBHUTHE
o0yJaroiemMcsi yMEHUU U HABBIKOB MIPAKTUYECKON ACSITELHOCTH 110 U3y4aeMOW JUCIUILTHHE.

[Inanupyemble pe3yabTaThl IPU OCBOEHUHU 00YyYaIOLIEMCs MPAKTUYECKUX 3aHATHI:

— 3aKpervieHHe, YriIyOJeHHe, pacUuIMpeHHe M JeTalu3als 3HAHWH NpH peIIeHUN
KOHKPETHBIX 33]1a4;

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

— OBJIaJICHUE HOBBIMH METOJaMHU WU METOJAMKAMH HM3y4eHHUs KOHKPETHOM yueOHOil
TV CLUTIIINHBI;

— BBIpa0OTKa CIIOCOOHOCTH JIOTUYECKOTO OCMBICICHUSI MOJNYYCHHBIX 3HAHUH IS
BBITTOJTHEHUS 3aJIaHUM;

— obecreyeHrne pallMoOHAIBHOIO COYETAHUS KOJUIEKTUBHON M MHIAMBUAYAIbHOU (opM
oOy4eHwUs.

QOyHKIUY TPAKTUYECKUX 3aHATHH:

— IIO3HaBaTeJIbHAs;

— pa3BUBaIOILAs;

— BOCIMTATEIbHAS.

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

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

— aQHAIUTHUYECKUE, CTaBAILIUME CBOEH MENIbI0 TOJyyeHHWE HOBOM uHpopmanuu Ha
OCHOBE (OpMaTM30BAHHBIX METO/IOB;

— TBOpPYECKHE, CBS3aHHBIE C  TOJY4YCHHEM HOBOH  HMHPOpPMAaLUU  IyTeM
CaMOCTOSITENIbHO BEIOPAHHBIX IMOAXO0/I0B K PEIICHHIO 3a/1a4.

@opMbl OpPraHU3alMU MPAKTUYECKUX 3aHIATHH ONpenensioTcs B COOTBETCTBUHM CO
cnenn(PUIecKUMU OCOOCHHOCTSAMHU y4eOHOW MUCIUIUTUHBI U 1ensiMu o0ydeHus. OHU MOTYT
MIPOBOJIUTHCS:

— B UHTEpakTUBHOW (opme (pemieHne CUTYAIlMOHHBIX 3a7ay, 3aHATHA T10
MOJIETMPOBAHUIO  PEaJbHBIX YCIOBUM, [€IOBBIE WUIPbl, HUIPOBOE IPOEKTUPOBAHHUE,
MMUTAIMOHHbIE 3aHATHS, BBIC3JIHbIE 3aHATHS B OpraHu3aluu (MPEeANnpHUsATHs), eI0Bas
yueOHass wurpa, pojieBasi Wrpa, ICHXOJOTHYECKUH TPEHHMHI, Keic, MO3roBOM INTYypM,
TPYIIIOBBIE TUCKYCCHH);

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

MeTtoauka nMpoBeACHUS MPAKTHUECKOTO 3aHATHSI MOXKET OBbITh Pa3WYHON, NMPU ITOM
B)XHO JIOCTHIKEHHE OOIIEH 1eTH TUCIUIIIMHBIL.

TpeboBanust K MPOBEACHUIO MPAKTUYCCKUX 3aHITHIA

[IpakTnueckue 3aHATHS HAUYUHAKOTCA C 3allUCHM B JKypHAJI MPENoJaBaTelIs
MPUCYTCTBYIOIIUX CTYACHTOB. 3aTeM OOBSIBISCTCS TeMa MPAKTHUECKUX 3aHSATHH.

[IpenonaBaTenp ynTaeT yCIOBHE 3aJa4d M IpPEAaraeT CTYJEHTaM CaMOCTOSTEIbHO
pelnTh 3a7a4y, UCTOJb3ys 3HaHUs, MOJYyUYEHHbIE CTYJEHTOM Ha JeKuuu. CTyAeHT, KOTOPBI
IIEPBBIM pELINJ 3aJady, BbI3bIBAETCS K JOCKE. B ciydae ecnu CTyleHT NMPaBWIBHO PEIIMII



3a/aqy, OH Mmoyiydaer 5 6amioB. Eciu CTyIeHT peliaer 3a/1ayy ¢ MOMOIIBIO MPENOoJaBaTeNs,
To monyyaer 4 Oamna. 3areM, B KOHIIE CEMECTpa, OICHKH CTYIEHTOB (BKJIIOYas OLEHKY
MOCEIAEMOCTH) TepeBoasATCS B OoHychl (kadectBo) or O mo 5 OamioB. DTu OGOHYCHI
M00AaBIISFOTCS K 00IIe cymMMe 0aioB B paMKaX MOYJbHO-PEUTHHTOBON CUCTEMBI.

CryneHTaM BBIIAeTCA JOMAIlIHEE 3a/laHWe B BUIE 3aJa4, KOTOPHIE OHH CHAOT B
YCTaHOBJICHHBIE CPOKH.

11.3.  Meroauyeckue  yKazaHus JUIsI  OOYYAlOMUXCA 1O  MPOXOXKIACHHUIO
CaMOCTOSITENTbHON PabOTHI

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

Jlnst obydaronuxcsi mo 3a04HOU (Gopme 0O0y4eHHUs, CaMOCTOATENbHAs paboTa MOXKET
BKJIIOYATh B C€0s1 KOHTPOJILHYIO PaboTYy.

B mporiecce BBITIOTHEHUSI CaMOCTOSATEIBHOU palboThI, y 00ydaromerocs GopMupyercs
1esiecooOpa3Hoe TUTAaHUpOBaHWE pabodero BPEeMEHH, KOTOpOE TO3BOJISIET UM pPa3BHBATh
YMEHHS U HaBBIKM B YCBOCHHUU M CHUCTEMATH3AIlMHM MPHOOpETaeMbIX 3HAHUH, oOecreunBaeT
BBICOKMH YpOBEHb YCIEBACMOCTH B TMEPHOA OOYYCHHS, IOMOTAeT IOJIyYUTh HABBIKH
MOBBIIECHUS TPOGECCHOHATHHOTO YPOBHSI.

MeroauyeckuMH ~ MaTepHallaMH, HAMpaBISIONUMH  CaMOCTOSATENBHYIO  paboTy
00y4aromUXCsl SIBISTFOTCSI:

— y4eOHO-METOAMYECKUI MaTeprall 0 AUCIUTUINHE.

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

Texkymuil KOHTpPOJIb YCIIEBAEMOCTH IPEAyCMATPHUBACT KOHTPOJIb KAauyeCTBA 3HAHUU
00yyJaroImuxcs, OCYIIECTBISIEMOr0 B TEUEHHE CEMECTPA C LEJIbI0 OLICHUBAHUSA X0Jja OCBOCHHUS
JUCLUIUINHBL.

B Tteuenume cemectpa B cucreme aumcraHimoHHoro oOyudenus ['YAII B ¢opme
TECTHUPOBAaHUSl TIPOBOJATCA JBE IPOBEPOUHbIE padOThI IO pEIIeHUI0 337ady MU OJIUH
TEOPETUUYECKUH onpoc (MepeueHb BOMPOCOB JUIsl TECTOB pa3MelleH B «baHke BOIPOCOB» B
cucreme quctaHimonHoro ooyuenus ['Y AIT).

Pe3ynbpTaThl TEKyIIEro KOHTPOJIS yCIEBAEMOCTH OyIyT yUYUTHIBATHCS IPH MPOBEACHUN
MPOMEXYTOUHOH arrecTanmuu (IpU HUCIOJIB30BAHUU  OaNTbHO-PEHTHHTOBOM  CHCTEMBI
OLICHUBAHMsI, KaXbli BUJ KOHTpPOJI OLIEHUBAeTCAd B OauiaX, U3 KOTOPBIX (hopMupyercs
UTOTOBBIN PE3YIIBTAT).

11.5. Meroauyeckue  yKazaHus JUId  OOYYalOUIMXCS MO  MPOXOXKICHUIO
MPOMEKYTOYHOM aTTECTALINH.

[IpomexyTrouHass arrecranus OOy4arOMIMXCS TMPEIyCMaTpPUBAeT  OIICHUBAHHE
MIPOMEXYTOUHBIX U OKOHYATEIbHBIX PE3ylbTaTOB 00yueHus Mo AucuurinHe. OHa BKIIOYAeT
B ceOst:

— 9Kk3aMeH — (opMa OLEHKH 3HaHUH, MOJIyYEHHBIX OOy4arouIMMcsi B IIpolecce
M3Y4YeHMs] BCEH JUCHUIUIMHBI WJIM €€ YacTH, HaBBIKOB CaMOCTOSITENbHONH paboThl,
CIIOCOOHOCTH TPUMEHSITh MX JJIsl PEIICHUs MPAKTUYECKUX 3aqad. DK3aMEH, KakK MPaBUIIO,
MPOBOJUTCS B MEPUOJ HPK3aMEHAIMOHHOW CECCHUU M 3aBEPIIACTCS aTTECTAllMOHHOW OLIEHKOU
COTIUYHOY, «XOPOIIO», KyJAOBIECTBOPUTEIBHOY, «HEYJOBICTBOPUTEIHHO.

Cucrema OLIEHOK MpU MPOBEACHUM MPOMEXKYTOUHON aTTEeCTal[MM OCYLIECTBIISIETCS B
cooTBeTCTBUM ¢ TpeOoBanusMu [lomoxennii «O TeKyIleM KOHTPOJE YCIEeBAEMOCTH U
MPOMEXKYTOUYHOU arrectannu cTyaeHTOB ['YAII, oOydaronuxcsi mo mporpamMmam BBICIIETO
obpazoBanusi» U «O MOAYIBbHO-PEUTHHIOBON CHUCTEME OLIEHKM KadecTBa yueOHOH paboThI
ctyaeHToB B 'Y AID».
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