MMHUCTEPCTBO HAVKH U BBICIIIET'O OBPA30OBAHU S POCCUMCKOM

®EJIEPAITIHN

(benepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHUE BBICIIETO

o0OpazoBaHUs

"CAHKT-IIETEPBYPI'CKUI1 TOCY JAPCTBEHHBIN YHUBEPCUTET
ADPOKOCMHUYECKOTI'O ITPUBOPOCTPOEHIMA"

Kadenpa Ne 1
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JIOII.,K.T.H.,JTOII.
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(MHUIMANBL, (aMUIIHs)
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«29» Mag2023 T

PABOYAS [TPOTPAMMA JUCIAITJIMHBI
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(HaumeHOBaHHE JUCIMILTAHBI)
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SJICKTPOCUCTEM U MUTIOTAXKHO-HABUT'AIITUOHHBIX KOMIIJICKCOB
0O0€EBBIX JIETATEIIbHBIX arrapaTroB

HaumenoBanue Texnuueckas OKCILTyaTaliugd U pCMOHT aBHAlIUOHHBIX
HaIpaBJICHHOCTH AJIEKTPOCUCTEM U MUAJIOTAXKHO-HABUTAITMOHHBIX KOMIUIEKCOB
®dopma 00yueHus OYHas
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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) (TmoxmuCk, narta) (MHUIHATEL, (aMIIIHs)

[Iporpamma onoOpena Ha 3aceganuu kageapst Ne 1

«21» utons 2023 r, mpotokon Ne 06/2

3aeayrommii kadempoit Ne 1

£

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

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

OteercrBennbiit 3a OI1 BO 25.05.02(02)

JIOLL.,K.T.H., IO ' 29.05.23 H.A. OBUMHHUKOBA

(ZOMKHOCTB, y4. CTEIICHb, 3BaHKE) (momuch, nara) (MHUIMATBL, HaMUIHA)

3amecTuTenb AupekTopa HHCTUTyTa Nel mo Meroauveckoit pabore

29.05.23 B.E. Tapatyn

(ZOMKHOCTB, y4. CTEIICHb, 3BaHKE) (momuch, nara) (MHUIMANBL, HaMUINA)



AHHOTaUs

JucrunnuHa «MaTtemaTuka. AHaTUTHYECKas: TEOMETPHUS U JIMHEHHas anreOpa» BXOIUT B
00pa30oBaTeNbHYI0 MPOTPaMMy BBICIIETO OOpa30BaHHs — TMPOTPaMMYy CICHHUATUTETa TIO
HaIpaBJIeHUIO TOATOTOBKK/ crenuanbHOCTH 25.05.02 «TexHuveckas OJKCIUTyaTalus W
BOCCTAHOBJICHHE JJIEKTPOCUCTEM U MUIOTAKHO-HABUTAMOHHBIX  KOMILUIEKCOB  OOEBBIX
JIETAaTENBHBIX —anmapaToB » HampaBieHHOCTH «TexHuueckas »SKCIUTyaTallds W PEMOHT
ABUALIMOHHBIX 3JEKTPOCUCTEM M MUJIOTAXKHO-HABUTALMOHHBIX KOMILUIEKCOBY. JlucuurimHa
peanuzyetcst kadeapoit «Nel».

JlucuurinHa HareleHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIEIYIOIINX KOMITETCHIINNA:

VYK-1 «Cnoco0GeH oCymecTBIsATh KPUTHUECKHH aHalnW3 MPOOJIEMHBIX CHUTyalluid Ha
OCHOBE CUCTEMHOT0 MOJIX0Ia, BEIpabaThIBaTh CTPATETUIO JCHCTBUIN

OIIK-1 «Crioco6eH BBISBISATh €CTECTBEHHOHAYYHYIO CYIITHOCTh MPOOJIEM, BOZHUKAIOIINX
B Xxole TMpodeccCHOHANLHON MESITeNbHOCTH, W MPUMEHSITh COOTBETCTBYIOIMIMK (hU3UKO-
MaTeMaTUYECKHI anmapar s uX (popManu3anuu, aHaanu3a U BIPaOOTKH pereHU»

ConepxkaHue NUCHUILUIMHBI OXBATBIBAET KPYT BOIPOCOB, CBSA3AHHBIX C AHAIIUTUYECKUM
OTTMCAaHUEM T€OMETPUUYECKUX OOBEKTOB; M3YYCHHEM CBOMCTB JIMHEHHBIX TPOCTPAHCTB.

[IpenogaBanue AUCHUILIMHBI TPEAyCMATPUBACT CJEAyIOMHe (OPMBI OpPTaHU3AINH
ydeOHOrO  Tpollecca: JgeKyuu, NpaKkmuyeckue 3aHAMUSA, — CAMOCMOAMENbHAsL — paboma
obyuarnwe2ocs.

[TporpamMmmMoit AMCHUIUIMHBI TPEAYCMOTPEHBI CIEAYIOIINE BHUIBI KOHTPOJS: TEKYIIHI
KOHTPOJIb YCTIEBAEMOCTH, IIPOMEKYTOUHAS aTTecTaus B opMe IK3aMeHa.

OO6miasi TpyAOEMKOCTh OCBOCHHS AMCITUIUIMHBI COCTaBIseT 5 3adeTHBIX eauHuil, 180
YacoB.

SA3bIK 00y4YeHUS 10 AUCIUIUITMHE €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 BBICIIEH MaTeMaTHUKH, KOTOPBIM JIEKUT B OCHOBE BCEMl
CHCTEMBI BBICIIETO OOpa30BaHMs COBPEMEHHOTO CIICLUAINCTa W H3Y4aeT MPOCTPAHCTBEHHBIC
(GOpMBI U KOJTMYECTBEHHBIE COOTHOILLIEHUS OKPY>KAOILIEr0 HAC IeHCTBUTEIHHOIO MUPA.

N3ydyenne naHHOW OUCLUIUIMHBI MO3BOJISAET Pa3BUTh MPOCTPAHCTBEHHOE IIPEICTABICHHE
CTYJEHTa; CTUMYJIUPYET €ro BOOOpa)K€HHE; pa3BUBAET €ro CUETHbIE CIIOCOOHOCTH; MO3BOJIAET
JIEMOHCTPUPOBATh  IIEJICYCTPEMIICHHOCTh, OPraHU30BaHHOCTh IMPH MPOBEIECHHH OOJBIIETO
00beMa BBIYUCIICHUH; 00bEIUHSAET OOJIBIIMHCTBO PAaHHEE N3YICHHBIX TTOHSITHH.

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

Matematuueckue METOJbl HCCIIEAOBAHUS, MOJEIMPOBAHUS, MPOECKTUPOBAHMUS,
OIMPAIOIIYIOCS Ha JaHHYIO AMCLUUIUIMHY, UTPAIOT BCE OONBILIYIO POJIb B COBPEMEHHOM Hayke
U TeXHUKE. B 3HaUNTENbHOM CTENeHN 3TO BHI3BAHO BCE YOBICTPSAIOMIMMCS Pa3BUTHEM HAYKH U
TEXHHWKH, TJIABHBIM 0O0pa30M BBIYHCIUTEIBHON TEXHHKH W HH(POPMAIIMOHHBIX CHCTEM, a
TaK)Ke KOMIBIOTEpU3AIMEH TPAKTUUECKH BCeX 00JyiacTel 3HaHWU. BO3MOKHOCTH yCIEIIHOTO
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 o0macti BocmuTaHWs JIMYHOCTU MEJIbIO TMOATOTOBKH TO JAHHOW IWCIUTUIMHE
aBigercs (HopMHpOBaHHE CIIOCOOHOCTH JIOTUYECKHM BEPHO, ApryMEHTUPOBAHHO U SICHO
CTPOUTDH YCTHYIO U MUCbMEHHYIO PEUb.

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

1.3. IlepeueHb MIIaHUPYEMBIX PE3YJILTATOB OOYUEHUS MO AUCHUILIIMHE, COOTHECEHHBIX C
IUTaHUpYEeMbIMH pe3ynbTrataMu ocBoeHus OIT BO.

B pesynbrare u3yueHus AMCUMILIUHBI 0Oydarolmuiics AOHKEH 00JaJaTh CIETYIOIIUMU
KOMIIETCHIIMSIMU WM UX 4acTAMU. KOMIETeHIIMN U MHIUKATOPBI UX JTOCTHUKEHUS IPUBEACHBI B
Tabymue 1.

Tabmuua 1 — [lepeyeHb KOMIETEHIIMNA U MHANKATOPOB MX JOCTHKCHHS

Kareropus (rpymma) Kon u HaumeHoBaHue Kon u HauMeHOBaHWE UHIMKATOPA
KOMIICTCHIINHU KOMIICTCHIINHU JOCTUKECHUA KOMIICTCHIIUN
YK-1 Cniocoben
OCYILIECTBIIATD
kputndeckuit ananu3 | YK-1.B.1 BnageTs HaBbIKaMu CUCTEMHOTO
YHI/IBepcaﬂbHBIe HpO6HeMHBIX U KPUTUYCCKOI'0 MBIIJICHHWA; MCTOJJUKAMU
KOMIETEHIINU CUTyallMil HA OCHOBE | IIOCTAHOBKH LIEJIH, ONIpeAeTICHHUs ClIoco00B
CHUCTEMHOTO MOAXO0/a, | €€ JOCTUKEHUS
BBIPaOaTHIBATH

CTpaTEruIo NEUCTBUI

OIIK-1 Cnocoben
BBISIBIISITD
ectectBeHHOHay4HYI0 | OIIK-1.3.2 3HaTh OCHOBHBIE 3aKOHBI,
CYILITHOCTb MpOOJIeM, | TIOJIOKEHUSI M METObI BhICIIEH

Oo6menpodeccnoHanbHbIE
BO3HHUKAIONIUX B XOA€ | MATCMATUKH, METOAbI (bOpMaJ’II/I?)aI_[I/II/I

KOMIIETEHITNHN o
npodeCcCHOHATbHON MPUKJIAJAHBIX 3a7a4, BOZHUKAIONIUX B X0OJI€
JIESITENLHOCTH, U po(hecCHOHATLHON IEATEIIEHOCTH
MIPUMEHSTh

COOTBETCTBYIOIINI




busuKo-
MaTeMaTU4eCKUI
amnmapar AJis ux
dbopmanu3zanum,
aHajn3a U BEIPaOOTKHU
peLIeHU I

2. Mecro nucuuminHsl B cTpykType OI1
JucuunimHa He Oa3upyeTcs Ha 3HAHMSIX, paHee MPUOOPETEHHBIX CTYIEHTaMU NpPU
U3yYEHHUH B BY3€ KaKUX JIUOO AUCLUIUINH.
3HaHus, MOIYYEHHbIE IPU W3YyYEHUN MaTepuaia JTaHHOW JHCLMIUIMHBI, UMEIOT KaK
CaMOCTOSITENIbHOE 3HAYEHUE, TaK ¥ UCIIONIBb3YIOTCS IPU U3YUYEHUU APYTUX JUCLUILINH!
- Marematuka. Teopusi BEpOATHOCTEN U MaTeMaTUYECKasi CTATUCTUKA

3. O0BeM U TPYAOEMKOCTh JUCITUTLTHHBI
Jlanupie 006 o0memM o0beMe AMCHUIUIMHBI, TPYIOEMKOCTH OTAEIBHBIX BHJIOB y4eOHOU
paboThI IO AUCHMIUIMHE (M pacIpeie]IeHue 3TOH TPYAOEMKOCTH 10 CEMECTpaM) MPECTABICHBI B
tabmure 2.

Ta6mmia 2 — O0beM U TPYJ0EMKOCTh JUCITUTIITUHBI

TpynoeMkocTs 110

Bun yuebHoit paboTbl Bcero ceMecTpam
Nel
1 2 3

Oowan mpyooemKkocma oucyunIunbl, 5/ 180 5/ 180
3E/ (uac)
U3 Hux wacoe npaxmuyueckoil n0020moeKu
AyoumopHnuie 3anamus, BCETO 4ac. 68 68
B TOM YHCIIE:

nexiuu (JI), (dac) 34 34

1('IpaK)TI/I‘IeCKI/Ie/CeMI/IHapCKI/Ie saastus  (I13), 34 34

qac

nabopaTtopHubie padoTs (JIP), (uac)

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

9K3aMeH, (Jac) 54 54
CamocmosamenvHnas paboma, Bcero (dac) 58 58
Buo npomesicymounoii ammecmayuu: 3a4erT,
mudd. 3auger, sx3amed (3auer, Judd. 3auq, OK3. OK3.
DK3.*%*)

IIpumeuanue: " kanaunatckuii sKzamen
4. CopepxaHue AUCIUTUTUHBI
4.1. PacnpeneneHue TPYIOSMKOCTH JTUCIUIUIAHBI ITO pa3/ieiaM U BUaM 3aHSATHIA.
Pa3nensl, TeMBl AUCHUTIINHBI U MX TPYAOEMKOCTh MPUBEIEHBI B TaOIUIIE 3.

Ta6mmma 3 — Pa3nensl, TeMbI TUCIUIUIMHBI, HX TPYTOEMKOCTh

Paznensl, TeMBI JUCITUTUIHHEI Jlexmn I13 (C3) JIP KII CPC
(qac) (qac) (qac) (qac) (qac)
Cemectp 1
Pazmen 1. KommnekcHsle unciaa 1 3] 8 8
MaTpPHUIIBI
Pasnen 2. CucteMbl TMHEHHBIX 6 9 8
YpaBHEHUH
Pasnen 3. JIunelHbIE TPOCTPAHCTBA 5 0 8




Pasnen 4. Bekropsl 6 8 8
Pazpen 5. IlpsimMas Ha mIocKOCTH 4 4 8
Pasnen 6. IIpsamas ¥ IIIOCKOCTE B 4 5 8
POCTPAHCTBE

Paszen 7. KpuBbie BTOpOTo mopsiika 3 0 10
Hroro B cemecTpe: 34 34 58
HUroro: 34 34 0 0 58

IIpakTnyeckass MOATOTOBKA 3aKJIIOYAETCS B  HEMNOCPEACTBEHHOM  BBIIIOJHEHUU
oOydJaloImMMHUCs  OMNpEAeNeHHBIX  TPYOOBBIX  (DyHKUIMIA,  CBSI3aHHBIX C  Oynyiei
npodeCCHOHATIBHOMN 1A TETbHOCTBIO.

4.2. CopnepkaHue pa3IesioB U TEM JICKITMOHHBIX 3aHITHI.
Copep:xanne pa3elioB U TeM JICKIIMOHHBIX 3aHITHI MTPUBEACHO B TA0HIIC 4.

Tabnuna 4 — ConeprxaHue pa3JeNioB U TEM JEKIIMOHHOTO ITUKIIa
Howmep paznena HaszBanue u cogep>kanue pas3iesioB U TEM JICKIIMOHHBIX 3aHATHI

1. [ToHsiTHE KOMILIEKCHOTO yucha. J[elcTBUs HaJl KOMIUIEKCHBIMU YHCIIAMHU B
anreOpandeckoit ¢dopme. JlelicTBusS HaJ KOMIUIEKCHBIMH YHCIaMHU B
Tpuronomerpuueckoir popme. @opmyna Myaspa. M3pneueHue KopHs H3
KOMILUIEKCHOTO uncia. (2 gaca)
Ilonsatne marpuubl. JIMHEHHBIE oOllepaluy Hax MaTpulaMu. JIuHelHas
3aBUCUMOCTh W HE3aBUCHMOCTh MATpUL. TpaHCHOHMPOBAHHE MATPHIL.
YMHO)eHue MaTpull. MHOrOWIEHbI OT KBaJpaTHBIX MaTpull (4 yaca)
2. Onpenenurenu u ux cBoiictBa. O6paTHas Marpua. Permenue npocrenmmx
MATPUYHBIX YpaBHEHUW. MaTpUyHBII METOH pEIICHUsS JIMHEHHBIX
ypaBHeHHi. (2 Jaca)
Meron Kpamepa. Metox I'aycca. (2 gaca)
CoOcTBeHHBIE YHCIa U COOCTBEHHBIE BEKTOPHI KBAJPATHBIX MAaTpUIL.
DYHKIIUU OT KBaJIpaTHBIX MaTpHI] (2 yaca)
3. Jluneitnsle mpocTtpaHcTBa. OmpeneneHne W npumMepsl. basuc n
koopauHathl. JluHeWHble  mpeoOpa3oBaHus. Marpuiia  JIMHEHWHOTO
npeoOpa3oBaHus. (5 4acoB)
4, I'eomeTpuueckue BekTopsl. OCHOBHBIE OompeieneHus. JInHelHble onepanuu
HaJ BeKTopaMmu. JInHeitHas He3aBUCUMOCTh BeKTOpoB. basuc. KoopauHaTsl.
CucremMbl KOOPIMHAT HA TJIOCKOCTH M B IPOCTPAHCTRBE (4 yaca)
CkansipHO€E IPOM3BEIEHUE BEKTOPOB. BEKTOpHOE NpOU3BEAECHNE BEKTOPOB.
CwMmenraHHOe TPOU3BEICHNE BEKTOPOB. (2 yaca)
5. VYpaBHeHHsI NpsIMON Ha IUIOCKOCTH. 3aJaud Ha COCTaBJICHHE ypaBHEHUU
npsiMoit. (2 gaca)
VYron Mexay npsiMbIMU Ha TUIOCKOCTH. PaccTosiHue OT TOYKH 10 NPAMOM Ha
TIOCKOCTHU. PaccTosiHue Mex 1y napajuiebHbBIMU NPSIMBIMH. (2 yaca)
6. YpaBHEHHUsI TNIOCKOCTH. 3ajaHue IPSMOI B TpocTpaHCTBE. (2 yaca)
YTros MeXIy IIIOCKOCTAMHU. YTOJI MEXAY IPSIMBIMU B IIPOCTPAHCTBE. YTOI
MEXIy MNpsSMOM M IUIOCKOCTBIO. PaccTostHue OT TOYKM A0 IUIOCKOCTH.
PaccrosiHne Mexay napajiesbHBIMHU IUIOCKOCTSIMH. PaccTosiHue oT TO4Ku
710 TIPSIMOY B TIPOCTPaHCTBE. (2 yaca)




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

nopsiaka. KanoHnyeckne ypaBHeHHs KpUBOW BTOpOro nopsizika (3 vaca)

Ta6muma 5 — [IpakTudeckue 3aHsITHSI U UX TPYJT0EMKOCTh

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

N3 Hux Ne
DopMBITPaKTH N
No . Tpynoem- | mpakTH4eCKOM | paszjaena
wn Tembl MpakTUYECKUX 3aHATUN 4ECKUX kocTh, (4ac)| moaroToskn, | Aucwum-
3aHATUN
(dac) JIUHBI
Cemectp 1
1. | JelicTBUS HaJ KOMILICKCHBIMHU Pemrenue
YHCIIaMU B aJIreOpandeckoi 3aga4 2 1
dbopme. Tpuronomerpuieckas
¢dbopMa KOMIUIEKCHOTO YHCIIA.
2. | Jle¥icTBHs HaJ KOMIUICKCHBIMH Pemrenue
4yicIaMU B 3aga4 2 1
TPUTOHOMETPUIECKOH hopme
3. JIuHeliHbIe Oonepanuy Hax Pemenue
MaTpPULIAMHU. 3a1aqy 4 1
TpaHcCiOHMpPOBaHKUE MATPULL.
YMHOKXEHUE MATPHI]
4, Brrunciienune onpenenurenei. Pemrenue
OOpatnas marpuna. Pemenue 3a1aq 3 2
MATPUYHBIX YPABHECHUH.
S. Matpuusblii METOJ, peLICHUS Pemenue
CUCTEM JIMHEHHBIX YpaBHEHUH. 3a7a4 3 2
Meton Kpamepa
6. Meron I'aycca Pemenne 3 9
3a1a4
7. PaznoxxeHue BEKTOpPOB 10 Pemenue
0azucy. Beraucnenune 3aga4
KOOPJMHAT TOYEK B 00IIEH 2 4
JIEKapTOBOM CUCTEME
KOOpJIMHAT.
8. CkanspHoe pou3BeCHNE Pemenune 5 4
BEKTOPOB 3aza4y
9. BekropHoe u cMenanHoe Pemenne 4 4
MIPOU3BEICHUS BEKTOPOB 3azaqy
10. VYpaBHEeHMs IPSAMOIL Ha Pemenue 2 5
MJIOCKOCTH. 3azaqy
11. 3ajaun Ha TIPSMYIO Ha Pemenue 2 5
MIJIOCKOCTH 3a1a4
12. [IpsiMast 1 MIIOCKOCTH B Pemenue 5 6
MIPOCTPAHCTBE 3a1a4
Bcero: 34

4.4. JlabopaTopHBbIEC 3aHATHS




Tembl 1a00paTOPHBIX 3aHATHHA U UX TPYJOEMKOCTb IIPUBEACHBI B TaOIUIIE 6.

Ta6muia 6 — JlabopaTopHbIe 3aHIATHS U UX TPYTOEMKOCTh

Ne

wn HaunmenoBanme nabopatopHbix paboT

TpynoemMKocTs,
(qac)

W3 Hux Ne
IIPAKTUYECKOU | pas3zeina
MOATOTOBKH, | AMCIIMII
(gac) JIUHBI

VY4eOHBIM MJIaHOM HE MPEAyCMOTPEHO

Bcero

4.5. KypcoBoe nMpoeKTUpOBaHKE/ BHITTOTHEHUE KYPCOBOW PabOThI

Y4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

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

Tabmuia 7 — Buasl caMOCTOSITEIBHOM paOOTHI M €€ TPYIOEMKOCTD

. Bcero, | Cemectp 1,
Bun camocrositensHO# paboTh
qac qac
1 2 3
W3ydeHne TeopeTHuecKoro MmaTepuania
15 15
nucturiuabl (TO)
Kypcooe npoektuposanue (KII, KP)
PacuetHo-Tpaduueckue 3ananus (PI'3)
Brimonnenue pedepata (P)
[TonroroBka K TEKyIIeMy KOHTPOJIIO 15 15
ycneBaemoctu (TKYVY)
Jomamrnee 3aganue (/13) 13 13
KonTponbsabie paboTs! 3a0uHiK0B (KP3)
[ToaroroBka Kk MpOMEKYTOUHOMU 15 15
arrectanuu (I1A)
Bcero: 58 58

5. Ilepeuensb yueOHO-METOUIECKOTO 0OECIICYCHHUS
JUISL CAMOCTOSTEITLHON PabOThl 00YUYaAIOIMIUXCS 110 AUCITUTUTHHE (MOIYJTIO)
Y4eOHO-MeTOINYEeCKHe MaTepuallbl ISl CAaMOCTOSTENbHOW paboThl O0yJaromuXcs yKa3aHbl B

ma. 7-11.

6. IlepeueHb meyaTHBIX U AIEKTPOHHBIX YUEOHBIX U3TAHUIN
[lepeuyeHpb neUaTHBIX U SJEKTPOHHBIX y4eOHBIX M31aHUI MpHUBeIeH B TaOIuUIIEe 8.
Ta6muia 8— IlepeueHpb MeYaTHBIX W AIEKTPOHHBIX YUCOHBIX U3TaHUN

Mudp/
URL agpec

bubnuorpaduyeckas ccpiika

KonraectBo
SK3EMILTIPOB B
OuOImoTEKe
(KpoMe AIIEKTPOHHBIX

AK3EMILISIPOB)




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

nuHEHHOH anrebpe: Yueb. nocobue / Ilog 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) Amnanurnueckas reomerpust: yuaed. [Tocooue / CII6.:

I'VAIL 2019. - 51 c.
http://e.lanbook.co | beknemumes, /I.B. Kypc ananutudeckoil reoMmeTpuu 1 OBC Jlanb
m/book/58162 JUHEWHOH anreOpkl. [ DIeKTPOHHEIH pecypc] —

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

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

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

Jlanp, 2016. — 496 c.
http://e.lanbook.co | Horukos, A. V. Hauana nuneiHo# anre6pst u 9BC Jlans
m/book/71997 aHAJUTHYECKAs TeOMETpHS : yuebHoe mocodue / A. 1.

HogukoB. — Mocksa : DU3MATIINUT, 2015. — 376 c.
https://e.lanbook.c | Matemaruka. 3a1a4n OBBILICHHON TPYIHOCTH JUIS OBC Jlanb
om/book/115483 CTYIEHTOB BY30B : yueOHoe mocobue / Y. B. MBanos, O.

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

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

2019. — 156 ¢

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

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

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

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

om/book/48192

anrebpa v aHaTUTHIECKast TeOMETPHS : yaeOHOe Tocooue
/ I1. C. T'eBopksiH. — Mocksa : ®U3MATIJIUT, 2011. —
208 c.

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

Jluneiinas anreOpa u aHATUTHIECKAs TEOMETPHS:
y4eOHHUK U npakTukyMm st By30B / E. I'. [lmoTHHKOBa, A.
1. UBanos, B. B. Jlorunosa, A. B. Mopo3oBa; moj
penakuueii E. I'. IInotHukoBoit. — Mockaa:
MzmarensctBo HOpaiit, 2019. — 340 ¢

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

Caburos, U. X. Jluneitnas anre6pa u
aHATMTUYECKasi TEOMETpHUs: YIdeOHOe TocoOue 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

[TaxomoBa, E. I'. Jluneiinas anredpa u
aHanmuTH4yeckast reometpusi. COOpHUK 3a1aHUI:
yaeOHoe rmocobue /i 6akanaBpuara v CrielHaIuTeTa
/ E. T". ITaxomoBa, C. B. PoxxkoBa. - Mockaa :
WzparensctBo FOpaiit, 2019. - 110 c.

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

Jly6siruna, E. H. Jlunelinas anrebpa: yuebHoe
nocobue s By30B / E. H. JIy6saruna, E. M.
BeuTtomoB. - 2-¢ u3a. - Mocksa : M3natenbcTBo



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

IOpaiir, 2019. - 150 ¢

7. IlepeueHb 3IEKTPOHHBIX 00Pa30BaTENBHBIX PECYPCOB
MH()OPMAIIMOHHO-TEICKOMMYHHUKAIMOHHOM ceTH «/HTepHET»
[lepeuenn AIIEKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcoB UH(POPMALMOHHO-
TENICKOMMYHHUKAMOHHONW cetn «MHTepHeT», HEOOXOAWMBIX [UIi OCBOCHUS IUCIUIUINHBI
npuBezieH B Tabnuue 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O0pa30BATENBHBIX PECypcoB HH(OOPMAIMOHHO-
TEJICKOMMYHUKAIMOHHOU ceTH «HTepHET»
URL anpec HaumenoBanue
http://www.math-net.ru OO1IepOCCUICKUIT MaTEMAaTHYECKHIA TTOPTAal
http://e.lanbook.com/view | DBC «Jlaub»

8. Ilepeuens nH(POPMAITMOHHBIX TEXHOJIOTHUIA
8.1. [lepeyeHb MTPOrpaMMHOTO 0OECHEUEHUS, HCHOJIB3YEeMOr0 IPH OCYIIECTBICHUU
00pa3oBaTeNLHOTO MPOIiecca 10 AUCIUTUTHHE.
[lepedyeHpb UCTIONB3yEeMOTr0 MPOTPAaMMHOT0 obecrieueHus npeacrasieH B Tadmuure 10.

Ta6mmma 10— [Tepeyers mporpaMmMHOTO 0OeCIieueHUs
Ne /i HanmenoBanwue
MicrosoftWindows
MicrosoftOffice
MathType
Wolfram Mathematica

Ao nE

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

[lepeyeHb HCMONB3YeMBbIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM TNPEACTaBICH B
Tabymue 11.

Tabmuua 11- Ilepeyens HHPOPMALMOHHO-CITPABOYHBIX CUCTEM

Ne /i1 HaumenoBanue

9BC Jlanb

9. MarepuanbHO-TeXHUUYECKast 0a3za
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOOUMOM I  OCYILECTBIICHUS
00pa3oBaTeNLHOTO MpoIiecca M0 AUCIUILINHE, IPeACTaBIcH B Tabumel?2.

Tabnuna 12 — CoctaB MaTepralibHO-TEXHIUYECKON 0a3bl

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

1 | JleknmonHas ayiuTopus

Aynutopust Uil IPaKTUYECKUX 3aHITHI

10. Ouenounsle cpencTBa A NPOBEIEHUS IPOMEXKYTOUHOHN aTTecTaluu
10.1. CocTaB OIICHOYHBIX CPEICTBAJS MPOBEACHUS IMPOMEKYTOYHOH aTTeCTAllUU
00ydJaronuxcs mo IMCIUILIMHE TTpUBeeH B Tadmmie 13.
Tabmuua 13 — CocTaB OLEHOYHBIX CPEACTB ISl IPOBEICHHS TPOMEKYTOYHOM aTTeCTalluu



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

Bua npomexyTo4HOM arTecTanuu IlepedyeHb OLICHOYHBIX CPEACTB
OK3aMeH Crincok BOIpocoB / 33/1a4 K 9K3aMEHY;
TecTsl.

10.2. B kauecTBe KpUTEpHUEB OIEHKH YPOBHS CGHOPMHPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIINH 00y4JalomMMHCA NMPUMEHsAETCsl S-0ajuibHas IIKajla OLEHKH C(HOPMUPOBAHHOCTH
KOMITIETEHIINH, KOTOpas puBeeHa B Tabnuie 14. B TedeHne cemMecTtpa MOXKET MCIOJIb30BATHCS
100-0annpHast ~ mKama ~ MOAYJIBHO-PEUTHMHTOBOW  CHCTEMBI ~ YHUBEpCUTETa,  IpaBHia
UCIIOJIb30BaHUsI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Ta6mmma 14 —Kpurepun ornieHkn ypoBHs ChOPMUPOBAHHOCTH KOMITETCHITUMA

Or1eHKa KOMITETEHITUH

Xapaktepuctrka chOpMUPOBAHHBIX KOMITETEHITHI
5-0aipHas mIKaia PAKTCP (bopvp

— oOyyJaronuiics TIyOOKO W BCECTOPOHHE YCBOWJI IPOTPaMMHBII
MaTepHal;

— YBEpPEHHO, JIOTHYHO, ITOCIIEIOBATEIHLHO U TPAMOTHO €T0 M3JIaraer,

— ONMUpasiCh Ha 3HAHWS OCHOBHOM W JIOTIOMHHUTEIHHOW JIUTEPATYPHI,
TECHO MPHBS3BIBACT YCBOCHHBIC HAYYHBIE MOJIOKEHHSI C TPAKTUYCCKOMN
NeSITeTbHOCTHIO HAITPABIICHHS,

— yMeJ0o 000CHOBBIBAET U ApTYMEHTUPYET BBIIBUTACMBIC UM HJICH;

— JIeJIaeT BBIBOJBI U 0000IIECHMS;

— cBOOOHO BJIAJICET CHCTEMOM CIICIMATM3HUPOBAHHBIX MOHSITHHA.

«OTJIMYHO»
(Ga4uTCHO»

— oOyyJaronuics TBEpI0 YCBOMII MMPOTPAMMHBIN MaTepuai, TPaMOTHO U
110 CyH_IGCTBy usjgaract €ro, OHI/IpaHCI: Ha 3HaHUiA OCHOBHOI>'I
JIIATEPATYPEL,

— HE JIOMYCKAET CYIIECTBEHHBIX HETOUYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHYECKOW JIESITEIBHOCTHIO
HaHpaBHeHI/IH;

— apryMeHTHPYET Hay4YHBIE I1I0JIOKECHNUS,

— JIeJIaeT BBIBOALI M 000OIICHHS;

— BJIAJICET CUCTEMOM CNEIMATU3UPOBAHHBIX OHSITUH.

«XOPOLLIOY
«GAUTEHO

— 00y4Jarouuiicss yCBOMJI TOJIBKO OCHOBHOHM NPOrpaMMHBIN MaTepuall,
[0 CYUIECTBY M3JIaracT €ro, OMMpasCh HAa 3HAHUS TOJIBKO OCHOBHOM
JUTEPaTypPhl;

— JIOMYCKaeT HECYIIECTBEHHbIE OIIMOKU M HETOYHOCTH;

— UCHBITHIBAECT 3aTPYJHEHUS B IPAKTUYECKOM NPUMEHEHHUU 3HAaHUUI
HaIpaBJICHUS;

— cJ1abo0 apryMeHTHPYET HayYHbIE MOJIOKEHHUS;

— 3aTpynHsieTcs B GOpPMYJIUPOBAHUHU BBHIBOJOB M 00OOIICHU;

— YaCTUYHO BJa/Iee€T CUCTEMOM CIENMAIN3UPOBAHHBIX TOHSITHI.

«yZIOBJIETBOPUTEITHLHOY
«3AuTEHO

— o0ydJaromuiics He YCBOMJI 3HAYUTEIbHOM 4YacTH IPOrPaMMHOIO
MaTepuana;

— JIONYCKaeT  CYLIECTBEHHblE  OMMOKM W  HETOYHOCTU  IpHU
paccMOTpeHHH MPOOJIEM B KOHKPETHOM HaIpaBJICHUH;

— UCHBITHIBAET TPYAHOCTH B IIPAKTUYECKOM IPUMEHEHUH 3HAHUII;

— HE MOXET apryMEHTHPOBATh HAYYHBIC ITOJO0XKCHUS;

— He (OPMYIUPYET BEIBOJOB M 000OIIECHHUH.

«HEYIOBJIETBOPUTEIIHLHO
«HE 3aYTCHO»

10.3. TumoBbie KOHTPOJILHBIE 33aJJaHUS UITH UHBIC MATEPUATIBI.
Bormpocs! (3amaun) nis sKk3aMeHa mpeIcTaBlIeHbl B Tadmmie 15.

Tabnuna 15 — Borpocs! (3agaun) 1S 9K3aMeHa

Kon
WHNKATOpa

1. YK-1.B.1

Ne /it [Tepedenn BOmpoCcoB (3a1a4) T IK3aMeHa




Samanue 1.
1) BbruucIuTh NPOU3BEICHNE KOMIUICKCHBIX YUCET B
anreOpanveckoit hopme 3anucu
(54 2i) = (6 + 5i)

2) BepHo 1u yTBepkacHuUe: «/lelicTBUTENbHAS YacTh
MIPOU3BEICHUS KOMIUIEKCHBIX YHCEN B alireOpandeckoi popme
3aIlMCH PaBHA ITPOU3BEAECHUIO JEHCTBUTENBHBIX YaCTEN
COMHOXUTEIEH». OTBET apryMEeHTUPYUTE.

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

2) BepHo 1u yTBepkacHuUe: «/lelicTBUTENbHAS YacTh
MIPOU3BEICHUS KOMIUIEKCHBIX YHCEN B alireOpandeckoi popme
3aIUCH BBIYHUCIIAETCS KaK Pa3HOCTh MTPOU3BE/ICHUS
JIEUCTBUTENIbHBIX YACTEW U MPOU3BEICHUS MHUMBIX YacTeil
COMHOXMUTeENEN». OTBET apryMEeHTUPYHTE.

3amanue 3.
1) BbluuCIUTH NPOU3BEACHNE KOMIUICKCHBIX YUCET B
anreOpanveckoit hopme 3anucu
(7 + 4i) = (4 — 3i)

2) BepHo 1u yTBepkacHue: «/lelicTBUTENbHAS YacTh
MIPOM3BEICHUS KOMIUIEKCHBIX YHCEN B alireOpandeckoi popme
3alUCH BBIYHUCIIAETCS KaK CyMMa IPOU3BEICHUS
JIEUCTBUTENIbHBIX YACTEW U MPOU3BEICHUS MHUMBIX YacTeil
COMHOXMUTENEN». OTBET apryMEHTUPYITE.

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

2) Bepno mu yrBepxkaenue: «JlelicTBUTEIbHAS YacTh
IPOM3BEACHUS KOMITJICKCHBIX YHCEIN B alireOpandeckoit popme
3aMMCH BBIUUCISAETCA KaK POU3BEICHNS MHUMBIX 4acTel
COMHOXMUTENEN». OTBET apryMEeHTUPYHTE.

3amanue 5.
1) BbluuCIUTH NPOU3BEACHNE KOMIUICKCHBIX YUCET B
anreOpanveckoit hopme 3anucu
(9 + 6i) = (2 — 7i)

2) Bepno nu yrBepxaenue: «I[IpousBeeHne KOMIUICKCHBIX YHCEI




B ajredpanyueckoil popme 3amucu MOXKET OBITh BBIUYHCIICHO I10
MMpaBuJly BbIYUCIICHUA MPOUIBCACHUSA MHOT'OYJICHOB» OTBeTr

apryMEeHTUPYUTE.

3anaHue. YK-1.B.1

1) BbIYHCIUTH MPOU3BEACHUE KOMIUICKCHBIX YHCEIL.

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

2) BepHo nm yrtBepkacHue: «Jlis BBIYMCICHUS MPOM3BEICHUS
KOMIUIEKCHBIX ~ 4YHCell ~ HEeoOXOAMMO  3amucath HUX B
anreOpanveckom Bue». OTBET apryMeHTHPYHTE.

3anaHue. YK-1.B.1

1) BbruuciuTh YacTHOE KOMIUIEKCHBIX yucel B
TPUTOHOMETPUUYECKON (hopMe 3aInCH.

T . . IT

7. 10(cos—-+isin—)

- 3 3
- T . . T

Zy S(COSE +1i zin E)

2) Bepno nm yrtBepkaeHue: «lIpu BBIYMCICHHMH YacTHOTO
KOMIUIEKCHBIX YHCEJ MOJYJIb U apTyMEHT pe3yJibTara sSBISIOTCS
pe3yabTaTaMu ACJICHUS MOIYJS I€IMMOTO Ha MOJYJb JACIUTENS
U apryMeHTa JeIuMOro Ha aprymeHT pgenurteris». OTBer
oOocHyiite.

Kak Ha3eiBaetcs popma 3amucu KOMITJIEKCHOTO YUCIIa, MMEIOIIIast OIIK-1.3.2

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

Pe3ynbrar kakoy onepanuy HaJl KOMIUIEKCHBIMY YUCIaMU MOKET OIIK-1.3.2

OBITH 3aIIMCaH B BHUE

|z1] - [z2| (COS(@at@2) + isin(p1t¢2)) ?

Pe3ynbrar kakoy onepanuy HaJl KOMIUIEKCHBIMY YUCIaMU MOKET OIIK-1.3.2

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

3ananue 1. YK-1.B.1

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

Z=?+: 3= 1(6’0564—131’.’13)

Haiinnre 12-10 crenens yucia Z

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

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




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

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

3ananue 1.
1) Haiitu matpuity C = 44 + 3B*, rae
2 =2
1 0 2
A= B=|-
(_1 3 _3) ( 31 —33>
2) BriOepute u3 crricka nu)poBbie CPEACTBA, KOTOPHIC MOTYT
OBITh MPUMEHEHBI JIJISI PEIICHUS TaHHOW 3a/1a4H.

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

3ananue 2.
1. Haiitu matpuity C = 44 — 5B*, rie

2 -2
14 2N,
(3 2= 1)
2. BriGepute u3 criicka mudpoBbIe CPEACTBA, KOTOPHIE MOTYT

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

¢) Microsoft PowerPoint

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

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

C) Microsoft PowerPoint

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

1 -2
1 0 2
A= B=|—
(_2 3 _3) ( 31 —3 3>
2. Bri6epuTe u3 cnimcka mudpoBbie CPEeICTBA, KOTOPHIE MOTYT

YK-1.B.1




OBITH MPUMEHEHBI JJIs PEIICHUS JaHHOW 3aa9H.
a) Microsoft Access
b) Wolfram Mathematica
C) Microsoft PowerPoint

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

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

3 -3

2. BriGepure u3 crincka uQpoBble CpeicTBa, KOTOPIE MOTYT
OBITH MPUMEHEHBI IS PEIICHUS JaHHOW 3aauH.

a) Microsoft Access

b) Wolfram Mathematica

C) Microsoft PowerPoint

1. 3anumwure pe3ynapTaT AeHCTBUN HaJ MaTpPULIAMH.

A+0=...
2. 3anumuTe pe3yibTaT ASHCTBUM HAJ MaTpULIAMH

A+ (-A)=
3. Tlponomxure popmyiry

7(A+B)=
4. Tlpopomxure hopmMyy

5A-5B=
5. Tlpomomxute hopmyiny

2 x(4A)=

OIIK-1.3.2

10.

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

2 5
0 -2 —4
A= B = —
2 % 5) (g 02>
2) BriOepure u3 cnmcka uQpoBbIe CPECTBA, KOTOPBIE MOTYT

OBITH MPUMEHEHBI JJIs pelieHus JaHHOU 3aaaun. O0OCHYHTe
BBIOOp M (pPOBOTO CpescTBa
a) Microsoft Access

b) Microsoft PowerPoint

¢) Wolfram Mathematica

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

5 4 3
e LR ()

3 0

YK-1.B.1




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

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

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

G De(s )

2) Bribepure u3 crircka UQpOBBIE CPEICTBA, KOTOPBIE MOT'YT
OBITH MPUMEHEHBI JJIS PEIICHUs TaHHO! 3a1a4H.

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

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

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

a) Microsoft Access

b) Microsoft PowerPoint

C) Wolfram Mathematica

3amanue 5.
Haiitn npousseaenue marpuil A = B, rae
2 3
a=(7 0D B:(l —2)
2 0
2. BeibepuTte u3 ciricka MUQPPOBBIE CPEICTBA, KOTOPHIE MOTYT OBITh
MPUMEHEHBI JIJIS PEIICHHS TAaHHOW 3aJIauH.
a) Microsoft Access

b) Microsoft PowerPoint
C) Wolfram Mathematica

11.

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

2) OO0OCHYHTE KaK BBIYHUCIIUTH OMPEICIUTEIh BTOPOTO MOPSIKA.

3amaunue 2.

YK-1.B.1




1) Haiitu onpenenuTeb 2-T0 MOPSIKa MaTPHUIIBI
2 3 |
4 -5

2) OO0OCHYHTE KaK BBIYHUCIIUTH OMPEICIUTEIh BTOPOTO MOPSIKA.

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

5 ol

2) OO0OCHYHTE KaK BBIYHUCIUTH OTMPEICIUTEIh BTOPOTO MOPSIKA.

3ananue 4.
1) Haiitu onpenenuTeb 2-To MOPSIKa MaTPHUIIBI

s Sl
—-14 -8
2) OO6ocHyiTE KaK BEIYHCIUTD OMPEICIUTENb BTOPOTO NOPSAKA.
3aganue S.
1) Haiitu onpenenurens 2-To MOPSIIKA MATPUIIBI
5 2|
|10 3

2) OO0oCHYHTE KaK BBIYHUCIIUTH OMPEICIUTEIh BTOPOTO MOPSIKA.

YK-1.B.1
1 2 -1
3ajanue: 1aHa MaTpula (3 1 2
4 -2 5
Haiinure anrebpandeckue AOMOTHEHUS:
1. Ap
12. 2. Ay
4. AZS
13 UeMy paBeH onpeaeauTenb TPEyroJbHOM MaTpULbI? OIIK-1.3.2
O6o3HauuM Ay, A, ..., A, — CTPOKM MATPULBL U dy; A3; .. Q- OIIK-1.3.2
14. NeICTBUTENbHBIEC YHCIIA.

Ecnu cymecTByeT Takoii Habop ymces, Cpeu KOTOPBIX €CTh XOTS-
OBl OZJHO YUCJIO OTVIMYHOE OT HYJIS, U IPHU ITOM JIMHEHHas




KOMOHMHAIMSI CTPOK MATPHIIBI C 3TUMHU YHCIIaMHU paBHA HYJEBOI
CTpOKE:
ad, +ad; + o +andn =0,
rae 0 = (0,0, ...,0).
Kak B 3TOM cityyae Ha3bIBalOTCSI CTPOKH MaTPUILIbI?

ITycTh MaTpuisl A 1 A yIOBIETBOPSIOT YCIOBHIO OIIK-1.3.2
15. A'At=A1TA=E, rue E — exunnunas MaTpHILa N -TO MOPsJIKa.
Kak Ha3bIBatOTCS Takue MaTpUILbI?
3ananue 1. Halitu matpuily X u3 ypaBHenust A = X = B, rie
-1 2 -7 —4 VYK-1.B.1
A= ( ) B = ( ) .B.
—2 5 —17 —9
3aganue 2. Haiitn maTpuny X u3 ypaBHeHust A = X = B, rae
-1 2 -9 —4
a=(5 ) =% )
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
3aganue 4. Haiitn maTpuny X u3 ypaBHeHust 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
1 -3 14 5
A= B =
2 -8 34 12
Kak Ha3pIBaeTcs cucremMa ajaredpanueckux ypaBHEHHM, KaX10€ U3 OIIK-1.3.2
1. KOTOPBIX SIBIISECTCS JTMHEHHBIM?
Kaxkue MeTozpl pemieHus: CHCTeM JTHHEHHBIX aare0pandecKux
18. ypaBHEHUI BaM U3BECTHBI? OIIK-1.3.2
CpaBHHUTE YCITOBUSI TPUMEHEHUS METOJIOB PEILICHHS] CUCTEM VYK-1.B.1
JUHENHBIX ypaBHEHUH. Kakoll METO peleH s CUCTEMBI TMHENHBIX
19. anredpanvyeckux ypaBHEHUN MPUMEHSIIOTCS B TOM cllydae, eclid
ONpPEeIETUTENb MAaTPULIbI CUCTEMBI PaBEH HYIIO?
CpaBHHUTE YCITOBUSI TPUMEHEHUS METOJIOB PEILICHUS] CUCTEM OIIK-1.3.2
JUHENHBIX ypaBHeHUH. Kakoll METO pelieHHs] CUCTEMBI TMHEHHBIX
20. anredpanvyeckux ypaBHEHUN MPUMEHSIIOTCS B TOM cllydae, eciid
MaTpHIa CUCTEMBI HE ABJISIETCS] KBaIPATHOM?
21 IIpy kKakOM yCITOBUM OJTHOPOAHASA CUCTEMA JTUHEUHBIX YPaBHEHUH OIIK-1.3.2

MMEET HEHYJIEBOE pelIeHue?




22,

Kak Ha3piBaeTCsi JByMepHas cucteMa KOOpAHHAT, B KOTOPOH
KaxKJad TO4YKa Ha IMJIOCKOCTU OMPCACIIACTCA ABYMS YUCIIaMU -
MOJIIPHBIM YTJIOM U MOJISIPHBIM pagnycom?

OIIK-1.3.2

23.

Kaxk Ha3pIBaeTcs cucremMa KOOpAUHAT, B KOTOPOH Ka)kaas TOUKa B
NPOCTPAHCTBE OIpeeIisseTcs TpeMs unciamu - (I, 6, ¢), rae r—
pamuyc-BeKTOpP TOYKH, 6 U () — 3CHUTHBIA U a3UMYTaJTbHBIN YIIIbI
COOTBETCTBEHHO?

OIIK-1.3.2

24,

Urto Takoe BeKTOp?

OIIK-1.3.2

25.

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

OIIK-1.3.2

26.

[To kaxoit popmyre onpenesiercs: CKaJipHOE MPOU3BEICHHIE
BEKTOPOB?

OIIK-1.3.2

217.

I[To xakoii popMyIie BBIYUCISAETCS CKATIIPHOE MPOU3BEACHUE

i
BCKTOPOB @ U b , eClli U3BECTHBI KOOPJANHATHI BEKTOPOB B
nekaptoBoi cucreme (B cucreme : 0X, Oy, 0z)

OIIK-1.3.2

28.

I[To xakoii popmysie BEIYUCISIETCS BEKTOPHOE MPOU3BEACHUE
BCKTOPOB, €CJIN U3BCCTHBI UX KOOPAUHATHI B ,Z[GKapTOBOI\/'I CHUCTEMC
koopauHart (X, Y, 2)?

OIIK-1.3.2

29.

ITo kakoit popmyre onpenenseTcss MOAYJIb BEKTOPHOTO
MPOU3BEJCHUS BEKTOPOB?

OIIK-1.3.2

30.

Uemy paBHO pacCTOSIHUE OT TOUKH 10 NPSAMOI?

OIIK-1.3.2

31.

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

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

OtBer 3amMcaTh B BHUJE YpPaBHEHUS MPSMOM C  yIJIOBBIM

ko3 urmeHTOM

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

OtBer 3amMcaTh B BHUJE YpPaBHEHUs MPSMOM C  YIJIOBBIM
ko3 urmeHTOM

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

—4 -5

OtBer 3amMcarb B BHJE YPaBHEHHS IMPSMOM C  YIJIOBBIM
K03 uUImeHTOM

TOuKy M (—1,—3) u napauieabHON IpsIMO

3ananue 4. CocTaBUTh ypaBHEHUE NpPSIMON IPOXOIALIEH uepe3
TouKky M (1,—1) u NepneHAUKyYIsSIpHON npssMoil y = —5x + 2.

YK-1.B.1




OtBer 3ammcaTh B BHUAC YpaBHEHHUS TIPSIMOW C  YIJIOBBIM
K03 uUImeHTOM

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

TouKy M (3,1) 1 neprneHIuKyIsIpHON MPAMON —5 = —4

OtBer 3amMcaTh B BHJE YpPaBHEHUS MpPSMOM C  YIJIOBBIM

ko3 urmeHTOM

KakxnMm YPaBHCHHUEM OIMUCBIBACTCA ITJIOCKOCTE B JC€KAPTOBBIX

32. KoopauHaTax (X, Y, z)? OIIK-1.3.2

Chopmymupyiite  HeoOxomumoe u  jgocrarounoe  yciosue | OIIK-1.3.2
33. napasIeIbHOCTH MPSMON U MIIOCKOCTH.

Kakum ypaBHeHHeM omnuchiBaeTcs mpsiMas, npoxojsmas yepe3 | OIIK-1.3.2

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

Kakum ypaBHEHHEM ONUCBIBAETCS MpsiMast, IPOXOIALIas UEPE3 JIBE OIIK-1.3.2
35. TOUKH (X1, Y1, Z1) U (X2, Y2, Z2)?

Kakum 00pa3oM MOXKHO 33/1aTh MPSAMYIO C IIOMOUIBIO IBYX OIIK-1.3.2
36. IIJIOCKOCTEN?

C moMotipio Kakoi (opMysIbl MOXKXHO HANTH YToJl MEXIY OIIK-1.3.2
3r7. npsIMbIMU?

Hopwmais k iockoctu umeet koopaunatsl (A, B, C); koopauHaTe OIIK-1.3.2

HanpasJISoEero Bekropa npsmoii (1,m,n)/
38. C nomo1bio Kakoil popMyITbl MOKHO HAMTH yrol MEXIy NMPsIMOM U

MJIOCKOCTBIO?

[To xakoii popMyIie MOKHO ONPEACIUTH PACCTOSTHUE OT TOYKHU JI0 OIIK-1.3.2
39. IJIOCKOCTH?
40. Hanumure kaHOHMYECKOE ypaBHEHUE IUIMIICA. OIIK-1.3.2
41. Hanummure kaHOHUYECKOE ypaBHEHUE TUIIEPOOPEHI. OIIK-1.3.2
42. Hanummure kaHOHUYECKOE ypaBHEHUE MTapadOoIIbl. OIIK-1.3.2

Bomnpocs! (3agaun) muis 3adera / nud¢. 3auera npencrabieHsl B Tadnuie 16.
Ta6muia 16 — Boripocs! (3amaun) nist 3auera / audd. 3adera
Kon
Ne ni/m [lepeuens BompocoB (3aa4) ans 3a4dera / audd. 3auera
P P (sana) 1 e WHMKATOpa
Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO




[lepeyeHp Tem Uii KypCOBOTO TPOEKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOThI
MpeICTaBICHBI B TabmwuIe 17.
Tabmuua 17 — IlepeueHb TeM 7151 KypCcOBOTO MPOEKTUPOBAHMS/BHIIOJTHEHUSI KYPCOBOM pabOThI

Ne o/ [IpumepHbIi IepeyeHb TEM I KypCOBOT'O POSKTHPOBAHNUS/BBITIOTHEHUS
3 KYpPCOBOM pabOTHI

Y4eOHBIM IIIaHOM HE MPEIYCMOTPEHO

Bompocsl 11 IpoBeIEHMS MPOMEXYTOYHOM arTecTalMd B BHJE TECTUPOBAHUSA
MpeACTaBICHBI B TabwuIe 18.

Ta6muma 18 — [IpumepHbIii TepedeHb BONPOCOB ISl TECTOB

No . Kon
[IpuMepHBIif TepeyeHb BOMIPOCOB JIJ1s1 TECTOB
/11 WHJIMKaTOpa
TuUII0BOM BapuaHT TECTOB
1 cemectp
1 | Jlana maTpura 1) a OIIK-1.3.2
2) "z
Az(all alz)
Qz1 Ayt
3) an
Eé anredbpanveckoe
JIOTIOJIHEHUE Asy 4)  —ay
paBHO...
2 | U3 npuBeIEHHBIX 411 412 VK-1.B.1
a a
MaTpul] 0OpaTHbIE 1) 21 22
0 a3

CYILLIECTBYIOT Y

MaTpHIL. .. 0 0 ap
2) D 0 323
D 0 333
417 dgz A3
3) ( 0 az; az
0 0 dsz3
17 @35 Gy3
4) (au a3 ‘123)
0 0 0
3 | Kakum meromom moxuo | 1)  I'. Kpamepa OIIK-1.3.2
peLInTh CHCTEMY,

2) K. ®.Taycca
ONPEAETUTEND OCHOBHOM

MATDHITBI KOTOPOH paBeH 3) ¢ moMomIbI0 00pPaTHOW MaTPHUIIBI

HYII0 4)  a106BIM CITOCOGOM




Cucrema copmectHa | 1)  Ooubiie 1 OIIK-1.3.2
TOTJa U TOJBKO TOT HT MaTPHIIbl CUCTEMBI paBEH
orja OJIbKO TOrha, | 2 a a cHucTe aBe
Korja... paHTy pacIMpEeHHON MaTPHIIbI
CHCTEMBI
3) panr pasen 0
4)  panr pasen |
=
JUist BEKTOpOB @ U b 1) BEKTOpBI MEPICHIUKYIISPHBI
BBIIIOJIHSFOTCS. YCIIOBHUS: 2) BEKTOpHI MapajIeIbHbI OIIK-1.3.2
3) BEKTOpHI MapauieIbHbBI U HE MOTYT
by by, b, JIe)KaTh Ha OTHOW MPSAMOM
Ax Ay G 4) BEKTOpHI JIeKAT HA OJHON MPSIMOIA
roraa.... WJTU TIapaJIJIeIIbHBI
Bekropnoe 1) kommuHeapHoW — iockoctd, B | OIIK-1.3.2
IIPOU3BE/IEHNE BEKTOPOB KOTOPOM JIe)KaT epeMHOKaeMble
—
d u b — 10 BEKTOD. .. BCKTOpa
2)  TepHeHAUKYISPHBIA TUIOCKOCTH,
B KOTOPOHU JIexar
MEPEMHO’KAEMbIE BEKTOPBI
3) Hynesoi
4)  coBmamaroUIMii C OJHUM U3
NEePEMHOXKAEMBIX BEKTOPOB
Paccrosiaue ot TOYKH 70 1 |Axq+Byg+C| OIlK-1.3.2
) VAZ+B2VAZ+C?
TUIOCKOCTH MO>KHO
BBIUNCIIUTD o 2) A" A, +BB,+C, C,
dbopmyre... JA%+B§+C§-JA%+B§+C§
3) |Axg+Byg+Czy+D|
-2 "%
VA*+B?+(?
Am+Bn+C
4) | i

VAS+B=+C S m=+n+p




8 | I'eomerpuueckoe wmecto | 1)  rumepbosoi OIIK-1.3.2
TOYEK IJIOCKOCTH, CyMMa 2)  mapabomoii
pacCcTOsIHUK OT KaXXI0H
A3 KOTOPBIX JO JBYX 3)  OKpYXKHOCTBIO
J@HHBIX ~ TOYEK OTOH | 4)  spmumcom
IJIOCKOCTH ecTh
BCJINMYHMHA TIIOCTOAHHAA,
Ha3bIBACTCH. ..
9 | Haiitu ypaBHEHHE 1) x+1 — y—2 — z—4 OIIK-1.3.2
NpsAMOM,  MPOXOIAIICH -3 2 4
gepes TOYKY 2) x+1 _ y+2 _ z+4
A(=1;2; 4), 3 2 4
MEePIEHINKYIISIPHO 3) x_—31 _ y_—22 _ Z_—:
TUIOCKOCTH
3x-2y-4z+1=0 4) x__J;l — 3’__22 — z__+:
10 | Pemmwmth cucremy | 1) x=0,y=1,z=-3 OIIK-1.3.2
JUHEUHBIX  YpaBHEHUU 2)  x=0,y=1,2=-2
METOJIOM l'aycca
X+y+z=-2 3) x=0,y=-1,2z=2
2x —y+3z=-10
—x+2y—z=5 4) x=0,y=-1,z=-2




11 | Beluuciuts 1) (—1 —6) OIIK-1.3.2
7 2
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 OIIK-1.3.2
A:(an '1112) 2) Az
Az1 QAzz/
3) ap;
Eé anredpamdeckoe | 4)  —q,,
JIOIIOJTHEHUE Axq
paBHO...
13 | Marpuna A7t 1) At-AaxA-At VK-1.B.1
Ha3bIBaeTCsI  OOpaTHOM _
2) Al-A=1
MaTpuILe A, eciu
BBIMOJTHAETCS YCIOBHE 3 A'-A=A-A'=E
4) A1-A=0
14 CKaJ'ISIpHBIM l) |& | | E_;| arccos o OHK'1.3.2
NPOU3BEJCHUEM  JIBYX .
.| 2 |.:5:'||b| ctga
HEHYJICBBIX BEKTOPOB @@
u b HaseiBaercs umcno, | 3)  |d ‘5| cosa
paBHoOE. .. .
4) |dl|bltga
15 | Yemy paBHO cmemranHoe | 1) 0 OIIK-1.3.2
IPOU3BEICHUE BEKTOPOB 2) 1
aba
3) -2




4 2

16 | YpaBHeHue npsmoit, | 1) (x—a)+(y—>b)=0 YK-1.B.1
MPOXOJIAIIECH 4Yepe3 IBe 2) y-y1  x—x
TOYKH MOKHO COCTaBUTH Yoy xE
1o ¢opmysre... 3) Alx—x)+Bly—y,) =0
4)  ¥y—yo =k(x—x0)
17 | F'eomerpuueckoe ™ecto | 1)  IlapaGomy OIIK-1.3.2
TOYEK, KOTOpBIE 2)  oxpysHOCTS
XapaKTePU3YIOT
JKCIeHTpucHTeT & >1 3)  rumepGory
npescTaBisieT co0oi 4)  swmnc
18 c 1) AelCTBUTEIBHON OCBIO OIlK-1.3.2
OtHomieHue ~—
a 2) acuMNTOTOMH
HA3bIBACTCA. .. 3) IKCIEHTPUCHTETOM
4) (oKaIbHBIM PATHYCOM
19 | Haiitn YpaBHEHHE | 1) x+l  y-2  z—4 OIlK-1.3.2
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 5 4
20 | OnpenenuTs kakoe | 1)  xZ+y2-8x=0 OIIK-1.3.2
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-1.B.1
JVHEUHBIX  ypaBHEHHMU 2)  x=0,y=-1, z=2
METOA0M l'aycca ’ ’
x +.}T + z= 2 3) X:0, y:1, Z:2
2Zx —y+3z=10
—x+2y—z=-5 4) x=0,y=-1, z=3
22 | Beruuciauth OIIK-1.3.2
-1 -1\ 4 -2 7 1
GG 2 |y (5o
-7 0
2 (5 o)
1 0
3 ()
0o 1
9 (5 )
23 | Mpsmoit y = -2x + 111) (0;3) OIlK-1.3.2
MPUHAJICKUAT TOUKA 2) (-1;3)
3) (2:3)
4) (-2;1)
24 | Ilpsimassy = —-2X + 5 1) tg((®) OIIK-1.3.2
obpasyer ¢ 2) tg(-2)
MOJIOYKUTETBHBIM 3) arctg(-2)
HanpaBieHueM ocu OX 4) tg(?@
YTOJI 0., PaBHBIN:
25 | Yron Mexay npsMbIMU ) tge= ‘ 1-5 OIIK-13.2
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‘ OIIK-1.3.2
8 7
JUHEUHBIX  YpaBHEHUU
X1 + 3x2 =5 2 1 3
{4x1 —7x, =8 o | 2y —7|
MIpaBUIy 3) g _3?|
Kpamepaonpenenurennb
A MeeT BUL: 1 5
4) 4 8‘
27 | Pemuthb CHCTEMY 1) (2;-1) OIlK-1.3.2
JUHEHHBIX  YpaBHEHH 2) mpaswio Kpamepa HempruMeHHMO
x;1+2x,=0 3) (1,2
4x,+8x, =1 o
' 4 21
npaswityKpamepa:
28 | Pemnth CHCTEMY 1) (1;0;0) OIIK-1.3.2
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“ OIlK-1.3.2
KOMILIEKCHOT'O YHCIIa am
. 2) V2e's
Z=-1+ 1 umeer BUL: o
3) V2e'z
4) V2e'z
30 | Monynb KOMIUIEKCHOTO 1) 0 OIlK-1.3.2




qucia Z = —i paBeH: 2) 1
3) 2
4) 5

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

Ta6muma 19 — [lepedeHb KOHTPOIBHBIX PadbOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. Meroaunueckue MaTepHuabl, OTIPEIEISIONINE MIPOIIETYPhI OLICHUBAHUA
UH/IMKATOPOB, XapaKTEpU3YIOIIMX dSTanmbl (HOPMUPOBAHHUS KOMIIETCHLUH, COIEpKarcs B
JOKAJIbHBIX HOpMaTuBHBIX akTtax [ YAIIL, pernaMeHTUpyIOIIMX MOPANOK U TPOUEAYPY
IPOBEICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHON aTTeCTallMi 00yJaroIuXCs
['VAIL

11. Meroauueckue yKazaHus sl 00y4aroMXCsl 10 OCBOCHUIO UCHUIUINHBI

N3yuenne 1aHHON AUCUUILIMHBI HAPaBJIE€HO HAa (P)OPMUPOBAHUE YMEHUI 1 HAaBBIKOB B
00JIaCTH aHAJUTUYECKONH T'€OMETPUH U JIMHEHHON anreOpbl, pa3BUTHE MPOCTPAHCTBEHHOTO
NPEJCTAaBICHUS CTYIEHTa; BOOOpPaXEHUS; JIOTMUECKUX H CUETHBIX CIIOCOOHOCTEH;
OpPraHU30BaHHOCTH TPH NPOBEAECHUH OOJNBIIET0 O00bEMa BBIYHUCICHUH; HCHOIB30BAHUS
MaTeMaTHKU JUIsl PElIeHUs] KOHKPETHBIX 3a/ad, OOECleYeHHWE OCHOBBI JUIsl IMPUMEHEHMS
MaTeMaTUYECKUX METOIOB UCCIIEIOBAHMS, MOJIETTMPOBaHUS, IIPOEKTUPOBAHMUS,
ONHUPAIOLIYIOCS Ha JaHHYK JUCLHUIUIMHY, KOTOpbIE€ HIpPAlOT BCe OONBLIIYI0 pOJb B
COBPEMEHHOM HayKe U TEXHHUKE.

11.1. Meroauyeckue yka3zaHds I OOYYAIOIIMXCS IO OCBOCHHIO JIEKIIMOHHOTO
MaTtepuaina

OCHOBHOE Ha3HA4YEHHE JICKIIMOHHOTO MAaTe€pHalla — JIOTMYECKH CTPOMHOE, CUCTEMHOE,
riy0oKoe M SICHOE M3J0XKEeHHe yueOHoro marepuana. HazHaueHue COBpEMEHHOH JIEKIUHU B
paMKax JUCLUIUIMHBI HE B TOM, YTOOBI MOJIYYHUTh BCIO MH(POPMALMIO IO TEME, & B OCBOCHUU
GbyHIaMEHTAIBHBIX TPOOJIeM IUCHUUIUIMHBL, METOJOB HAYYHOTO IIO3HAHUS, HOBEHIINX
JOCTHKEHUH HayuyHO! MbICIH. B yueOHOM Iporecce JIeKIHs BBIMOIHAET METO10JIOTHYECKYIO,
OpPraHU3alMOHHYI0 M WHGOpMaNMOHHYIO (yHKIUH. JleKuus pacKpblBaeT TNOHATHUHHBINA
anmapar KOHKPETHOW oOyacTH 3HaHus, €€ HpoOJeMbl, JaeT IEeJIbHOE HPEJCTaBICHHUE O
JUCLUIUIMHE, TOKA3bIBAET B3aUMOCBS3b C JPYTMMH JUCLUILIMHAMM.

IInanupyemble pe3yabTaThl P OCBOEHUH 00y4YalOUIMMUCS JIKIIMOHHOTO MaTepuaa;

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

— TOJY4EHHUE OIbITa TBOPUECKON PabOThI COBMECTHO C MPENOAaBaTENIEM;

— pa3BUTHE MPO(ECCHOHATBHO-AETIOBbIX KAauecTB, JIIOOBM K TpPEIAMETYy H
CaMOCTOATEIIBHOI'O TBOPYECKOI0 MBILIJICHUS.

— NOSABJICHME HEOOXOIMMOro HHTEepeca, HEOOXOOUMOIo HJsl CaMOCTOSITEIbHOMN
paboTHI;

— IIOJyY€HUE 3HAHMM O COBPEMEHHOM YPOBHE pa3BUTUS HAyKU U TEXHUKU U O
MIPOTHO3€ UX Pa3BUTHS Ha OIIKAMIINE TOJIBI;




— HAy4YUTHCS METOIUYECKU o0OpabarhiBaTh MaTepuan (BBLACISATH TJIABHBIE MBICTH U
MOJIOKEHUS, TPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HMX B  Pa3IMYHBIX
(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/ICIBHBIX TEMATHK 110 JUCITUTIIINHE.

CTpyKTypa OpeJIoOCTaBICHUS JEKIIMOHHOI0 MaTepHaia:

— Omnpenenenrs MaTeMaTHYECKUX TEPMUHOB.
—  ®opMynupoBKa TEOPEMBI.

— Jloka3arenbCTBO TEOPEMBI.

— HMmmoctpupyronme npuMepsl.

11.2.  Meroauyeckue  yKazaHus JUId  OOYYalOUIMXCS MO  MPOXOXKICHUIO
MPAaKTUYECKUX 3aHITUN

[IpakTHyeckoe 3aHATHE SBISAETCS OAHOH M3 OCHOBHBIX ()OPM OpraHU3ALUHU Yy4eOHOTO
mpouecca, 3akjloYarolieiics B BBIIOJHEHUH OOY4YaIOUUMHUCS TOJ  PYKOBOJACTBOM
nperoiaBaTensi KOMIUIEKCa YYeOHBIX 3aJaHUi C IIeTbI0 YCBOEHUS HAyYHO-TEOPETHUECKUX
OCHOB Y4eOHOH IUCIHMIUIMHBL, NPUOOPETEHHs] YMEHUH M HaBBIKOB, OIbITA TBOPYECKOI
NESTENBHOCTH.

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

[Tnanupyemble pe3yabTaThl IPU OCBOEHUHU O0YyYaIOLIEMCs MPAKTUYECKUX 3aHATHI:

— 3aKpervieHHe, YriIyOJeHHe, pacluIMpeHHe M JeTalu3alus 3HAHWH NpH pelIeHUN
KOHKPETHBIX 33]1a4;

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

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

— BbIpa0OTKa CIIOCOOHOCTH JIOTUYECKOTO OCMBICICHHUSI MOJYYCHHBIX 3HAHUH IS
BBITTIOJTHEHUS 3aJIaHUM;

— olecrieyeHne palMoOHAIBHOIO COYETaHUS KOJUIEKTUBHON M MHIAUBUAYAIbHOU (opM
oOy4eHHUS.

@yHKIUY IPAKTUYECKUX 3aHATHH:

— II03HaBaTeJbHAas;

— pa3BUBaIOILAs;

— BOCIIUTATEJIbHAS.

[To xapakTepy BBINOJHIEMBIX OOYYArOMIMMCS 3aJaHHUNA MO0 MPAKTUYECKUM 3aHATHUSIM
MOAPA3ACIIAOTCS Ha!

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

— aQHAIUTHUYECKUE, CTaBAILIUME CBOEH MLENIbI0 TOJy4yeHHWE HOBOM HHpoOpMmanuu Ha
OCHOBE ()OpMaATM30BAHHBIX METO/IOB;

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

@opMbl OpPraHU3alMU MPAKTUYECKUX 3aHIATHH ONpenensioTcs B COOTBETCTBUHM CO
cneuu(pUIecKUMU OCOOCHHOCTSAMHU y4eOHOM NUCHUIUTUHBI U 1ensiMu o0ydeHus. OHU MOTYT
MIPOBOJIUTHCS:

— B HWHTEpaKTUBHOW (Qopme (pemieHne CUTYallMOHHBIX 3aJad4, 3aHsATUS [0
MOJIETIMPOBAHUIO  pEaJbHBIX YCIOBUM, [€IOBbIE HUIPbI, HUIPOBOE IPOEKTHPOBAHHUE,
MMUTAIMOHHbIE 3aHATHS, BBIC3JIHbIE 3aHATHS B OpraHu3aluu (MPeArnpusTHs), eI0Bas



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

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

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

TpebGoBaHUs K TPOBEICHUIO TPAKTUYECKUX 3AHITHI

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

[IperoaBaTens YMTaeT ycJIOBHE 3aJaydl M IpeljiaraeT CTYIACHTaM CaMOCTOSTENBHO
peLuTh 3aJady, UCIIOJIb3Ys 3HAHUS, [TOJIy4YCHHbIE CTYIAEHTOM Ha JeKIUH. CTyAEeHT, KOTOPbII
MEPBBIM PELIWI 3ajauy, BBI3BIBACTCS K JOCKe. B ciyyae eciM CTYACHT NpPaBUIBHO PEIInI
3ajady, OH noisydaer 5 OamnoB. Eciu cTyfeHT pemiaer 3ajady ¢ MOMOIIBIO IIpenoiaBaTeds,
To momyyaer 4 Oamna. 3areM, B KOHIIE CEMECTpa, OLCHKH CTYJICHTOB (BKJIIOYAsi OLEHKY
MOCEIIAeMOCTH) TepeBoaATcs B OOHyChl (kadecTBO) or 0 g0 S5 OammoB. 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€ BBIMOTHEHNS CaMOCTOSTENHHOM pabOThI, 00YJAFOIITHIICS BBITIOJIHSET padoTy 1O
3aJJaHUIO U TIPU METOAMYECKOM PYKOBOJICTBE MPEIoiaBaTelisi, HO 6€3 ero HemoCpeACTBEHHOTO
YUYaCTHSL.

Jlnst oOydaronuxcsi mo 3a04HOi (Gopme 0O0Yy4eHHUs, CaMOCTOATENbHAs paboTa MOXKET
BKJIFOYATh B C€0S1 KOHTPOJIBHYIO PaboTYy.

B mporiecce BBITIOTHEHUSI CaMOCTOSATEIBHOU paboThI, y 00ydaromerocs GopMupyercs
1esiecooOpa3Hoe TUTAaHUpOBaHWE pabodero BPEeMEHH, KOTOpOE TO3BOJISIET UM pPa3BHBATh
YMEHHS U HaBBIKM B YCBOCHUU M CHUCTEMATH3AIMHM MPHUOOpETaeMbIX 3HAHUWI, oOecreynBaeT
BBICOKMH YpOBEHb YCIEBACMOCTH B IEPHOA OOYYCHHS, IOMOTAeT IOJIyYUTh HABBIKH
MOBBIIIECHUS TPOGECCHOHATHHOTO YPOBHSI.

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

— y4eOHO-METOAMYECKUI MaTeprall 0 AUCIUTUINHE.

11.4. Meroauyeckue yKazaHWs Il OOYYAIOIIMXCS IO MPOXOKICHUIO TEKYIIETO
KOHTpOJISL YCIIEBAEMOCTH.

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

B Tteuenume cemectpa B cucreme aumcraHiuoHHoro oOyudenus ['YAII B dopme
TECTHPOBAaHUSI TIPOBOJATCA JBE IPOBEPOUYHbIE pabOThI IO pEIIeHUI0 33hady MU OJIUH
TEOPETUYECKHil ompoc (mepedyeHb BOMPOCOB JUIsl TECTOB pa3MelieH B «baHke BOIMPOCOB) B
cucreme quctaHimonHoro ooyuenus ['Y AIT).

Pe3ynbTarhl TEKyIIEro KOHTPOJIS YCIEBAEMOCTH OyIyT YUUTHIBATHCS MIPU MPOBEACHUN
MPOMEXYTOUYHON  arrecTani (IpH  HUCIOJIB30BaHUU  OAaTbHO-PEUTHHTOBOW  CHCTEMBI
OLICHUBAHMUSI, KKIBIH BUJ KOHTPOJIA OLIEHUBAeTCsl B Oaiiax, U3 KOTOPBIX (GopMUpPYETCS
UTOTOBBIN PE3YIIBTAT).

11.5. Meroauyeckue  yKazaHus JUId  OOYYalOUIMXCS MO  MPOXOXKICHUIO
MPOMEKYTOYHOM aTTECTALINH.



[TIpomexxyTounass — aTrectamust OOyYalOIUXCs  IpelycMaTpUBaeT  OLIGHUBAHHE
MIPOMEXYTOUHBIX U OKOHYATEJIbHBIX PE3ylbTaTOB O0yueHus Mo AucuuiinHe. OHa BKIIOYAeT
B ceOst:

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

Cucrema OLEHOK NpU NPOBEACHUM ITPOMEXYTOUYHOM aTTECTAL[MM OCYLIECTBIISIETCS B
coOTBETCTBUU C TpeOoBanusmu [lomoxkeHnii «O TEKyIeM KOHTPOJIE YCIIEBAEMOCTH |
MPOMEKXYTOUHOW aTTecTtanuu cryaeHToB ['YAII, obydaronmxcss Mo mporpaMMaM BBICIIETO
obOpazoBanus» u «O MOAYILHO-PEUTHHTOBON CHCTEME OIEHKH KadecTBa ydeOHOH paboThI
ctynentoB B 'Y AIDy.



Jluct BHeceHUs U3MEHEHUN B pabouylo IporpaMmMy JUCIUIUIMHBI

[Hata BHEceHuUs
W3MEHCHHI 1
JIOTIOTHECHHHM.

Iloanuce BHeCHIETO
W3MCHCHHS

ConeprxaHne N3MEHEHHUH W JOTTOTHEHUI

Jara 1 Ne

MPOTOKOJIA
3aceaHus
kadeapbl

ITonmuce
3aB.
kaeapoit




