MUWHHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA30OBAHU S POCCUMCKOM
OEJEPALINN
denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKACHHUE BBICIIIETO
o0OpazoBaHUs
"CAHKT-TIETEPBYPI'CKHI1 TOCYJIAPCTBEHHBI YHUBEPCUTET
ADPOKOCMMYECKOTI'O TIPUBOPOCTPOEHUA"

Kadenpa Ne 1

YTBEPXIAIO
PykoBonuTens HampaBieHUs

npod.,A.1me. ., JO1I.

(IOJDKHOCTB, Y4. CTEIICHb, 3BaHIE)

A.I'. Crenanos

/ (nuunmanyl, pamumnms)
’M‘X‘ :
- N
Cﬁ"—"‘i'" /v
C b, ot

(moanuck)
«22» nrons_ 2023 1

E—

PABOYAS ITPOTPAMMA JUCIHAITIMHBI

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

Kon HampaBnenust moaroTroBku/
CIIELIUATIbLHOCTH

09.03.03

HanmenoBanne HaIpaBJICHUA

[Tpuknagnas naGopmaTuka
HO,Z[I‘OTOBKI/I/ CIICINAJIBHOCTHU

HanmenoBanue WuaTenmnekryanbHble HHPOPMAITMOHHBIC CHCTEMBI U
HAITPpaBJICHHOCTHU TEXHOJIOTUHU
®dopma 00yueHus OYHas

Cankr-IletepOypr— 2023




Jluct cornmacoBaHus paboueil mporpaMMbl AUCHUTUINHBI

[Iporpammy cocraBui (a)

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

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

[Iporpamma onoOpena Ha 3aceganuu kageapst Ne 1

«21» utons 2023 r, npotokon Ne 06/2

3aeayrommii kadempoit Ne 1

.y

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

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

OtserctBennsiii 3a OIT BO 09.03.03(0
22.06.23 H.B. 3yeBa

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

3amecTHTeNb qUpEeKTOpa UHCTUTYTA Ne§ 1o Meronndeckoit pabote

2
\/\/}Q"/
JI011.,K.3.H.,JIOII. 220623 JI.B. PynakoBa

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



AHHOTaUs

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

JlucuurmivnHa HaleleHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIEIYIOIIUX KOMITETCHIIUNA:

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

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

ConepxaHue NUCHMILUIMHBI OXBAThIBAET KPYI BOIPOCOB, CBSI3aHHBIX C AHAIUTUYECKHM
OTHMCAaHUEM T€OMETPUUYECKUX 00BEKTOB; H3YUCHHEM CBOWCTB JIMHEWHBIX MTPOCTPAHCTB.

[IpenogaBanue AMCHUILIMHBI IpeAycMaTpuBaeT cienyromue ¢GopMbl OpraHu3alHuu
y4eOHOTO Tpolecca: JeKyuu, NpaKmuyeckue 3aHAmus, CaMOCmosmenvhas paboma
obyuarowe2ocs.

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

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

S3bIK 00yUYeHUS IO TUCIUIUTNHE KPYCCKHMA »



1. TlepedeHb MIAHUPYEMBIX PE3YIHTATOB O0yUEHUS MO JUCIHILTAHE

1.1. Tlenu npenomaBaHus TUCITUTITUHBI

JucuunnuHa sBISETCS Ba)XXHOM COCTaBHOM YAacThIO Kypca BBICIIEH MaTEMATHKH,
KOTOPBI JISKUT B OCHOBE BCEH CHUCTEMBI BBICHIETO 00pa30BaHUsI COBPEMEHHOTO CIEIHaluCcTa U
M3y4aeT MPOCTPAHCTBEHHBIE (OPMBI M KOJTHYECTBEHHBIC COOTHOIIEHUS OKPY)KAIOIIEro Hac
JNEUCTBUTEIHHOTO MHUpA.

N3yuenue naHHON AMCIUIUIMHBI MO3BOJIIET PA3BUTh MPOCTPAHCTBEHHOE MPEACTABICHUE
CTYJEHTa; CTUMYJIUPYET €ro BOOOpa)K€HHE; pa3BUBAET €ro CUETHbIE CIIOCOOHOCTH; MO3BOJIET
JEMOHCTPHUPOBATh IIENECYCTPEMIIEHHOCTh, OPTaHM30BAHHOCTh TMPU TPOBEACHUU 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
TaK)Ke ¥ 3JIEMEHTOM OOIIEeH KYIbTYPHI.

Matematuueckue METOJbl HCCIIEAOBAHUS, MOJEIMPOBAHUS, MPOECKTUPOBAHMUS,
OMMUPAIONIYIOCS HA JIAHHYIO TUCIUILUIMHY, UTPAIOT BCE OOJBIITYIO POJIh B COBPEMEHHOU HayKe
U TeXHUKE. B 3HaUNTENbHOM CTENeHN 3TO BHI3BAHO BCE YOBICTPSIOMIMMCS Pa3BUTHEM HAYKH U
TEXHHUKH, TJIABHBIM 0O0pa30M BBIYHCIUTEIHHON TEXHUKH U HH(POPMAIIMOHHBIX CHCTEM, a
TaKKe KOMIBIOTEpU3AIMEH TPAKTUUECKH BCeX 00JiacTel 3HaHWU. BO3MOKHOCTH yCIEeIIHOTO
WCIIOB30BAaHUSI MAaTEMAaTUKH JIJISl PEIICHUsS] KOHKPETHBIX 3a/1ay CYIECTBEHHO PaCIIUPSIIOTCS,
4TO, B CBOIO O4Yepeab, MPUBOAUT K HOBBIM TpeOOBaHUSAM, NPEIbIBISIEMBIM K
MaTeMaTHYeCKOMY 00pa30BaHUIO COBPEMEHHBIX CIEIMATMCTOB B OOJIACTH MaTEeMaTHYEeCKHX
METO/IOB.

B o0mactu BocmuTaHWS JIMYHOCTU LEJIbIO 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. TlepeueHb mIaHUPYEMBIX PE3YJILTATOB OOYUEHUS MO AUCLUUILIINHE, COOTHECEHHBIX C
IUTaHUpYEeMbIMH pe3ynbTrataMu ocBoeHus OIT BO.

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

Tabmuua 1 — [lepeyeHb KOMIETEHIIMNA U MHANKATOPOB X JOCTHKCHHS

Kareropus (rpymma) Kon u HaumeHoBaHue Kona u HamMeHOBaHWE UHIMKATOPA
KOMIICTCHIINHU KOMIICTCHIINHU JOCTUKECHUA KOMIICTCHIIUN

VYK-2.3.1 3HaTh BUJIBI PECYPCOB U
OTPaHUYEHUS JIJIs1 pEIICHHS TOCTABICHHBIX
3ajgau
YK-2.Y.1 ymeTs NpoBOIUTh aHAJIN3
MOCTaBJIEHHOW LeH U (POPMYIUPOBATD
3a[a4i, KOTOpbIe HEOOXOIUMO PELIUTD ISt
ee JIOCTH)KEHUS
ONTUMAJIbHbIE
YHuBepcalbHbIE VYK-2.Y.3 ymeTh BeIIBUTaTh
CIOCOOBI X . .
KOMIETEHIINU albTepHATUBHBIE BApHUAHTHI IEUCTBUHN C
peLIeHUs, UCXOS U3
[EJIbI0 BBIOOpA ONTUMAJIBHBIX CTIOCOO0B

VK-2 Cnocoben
OTIPEICIIATh KPYT
3aa4 B paMKax
IIOCTaBJICHHOHN IIEJIN
U BBIOMpAThH

fl[e)z;?)];ﬁ?(]ﬁlggM, pelIeHys 3aaa4, B TOM YHUCIIE C IIOMOIIBIO
UMEHOIUXCS 1M (POBBIX CPEACTB
pecypcoB u VYK-2.B.2 BnaageTr HaBbIKaMH BBIOOpA

N ONTHMATILHOTO CIIOCO0a PelICHHs 3a/1a4 C
OTpaHUYECHUM

Y4€TOM MMEIOIIUXCS YCIOBHH, PECYPCOB U
OTpaHUYECHUN

Oo6menpodeccuonansubie | OIIK-1 Ciocoben OITK-1.3.1 3HaTh OCHOBHI MATEMAaTHKH,




KOMIIETEHIIU U MPUMCHSITh
GCTGCTBGHHOHaquBIG
1 00IIENHKEHEPHBIC
3HaHHuA, METOAbI
MaTeMaTHYECKOTO
aHalu3a u
MOJICTTUPOBAHUS,
TEOPETUIECKOTO U
AKCIIEPUMEHTAIILHOTO
HUCCJICOOBAHUS B
npodeCCHOHAIBHON
JCATCIIBHOCTHU

(U3UKH, BBIYUCITUTEIBHON TEXHUKH U
POrPaMMHUPOBAHHUS

OIIK-1.VY.1 ymeTs pemaTh CTaHIApTHBIC
npodeccruoHaIbHbIE 33/1a4H C
NPUMEHEHHEM €CTECTBCHHOHAYYHBIX U
OOIICMHKEHEPHBIX 3HAHHI, METOIOB
MaTeMaTHYECKOTO aHAIIN3a U
MOJICTTUPOBAHUS

OIIK-1.B.1 Bnagets HaBLEIKAMU
TEOPETUIECKOTO U IKCIIEPUMEHTAIHLHOTO
HACCIIENOBAHUSA OOBEKTOB
po(heCcCHOHALHON IS TEIILHOCTH

2. Mecro nucuuminHsl B cTpykType OI1
JlvcuumHa He Oa3supyercs Ha 3HaHMAX, paHee NMPUOOPETEHHBIX CTYAEHTaMM IpHU

HN3YUCHHUU B BY3C KAKUX R105(s10) JUCHUIIINH.

3HaHUsl, MOITYYCHHbIE IPU U3YUYEHUU MaTepuaia JaHHOW TUCIUIUIMHBI, UMEIOT KaK
CaMOCTOATCIIBHOC 3HAYCHHUEC, TAK U UCITOJIB3YIOTCA IMPU U3YUCHUUN APYTIUX JUCHUIIIINH:
- Marematuka. Teopusi BEpOATHOCTEN U MaTeMaTUYECKasi CTATUCTUKA

3. O0BeM U TPYAOEMKOCTh JUCITUTLTHHBI
Jlanupie 006 o0meM o0beMe AMCHUIUIMHBI, TPYIOEMKOCTH OTACIBHBIX BHJIOB y4eOHOU
paboTHI O AUCHMIUIMHE (M pacIpee]IeHne 3TOH TPYAOSMKOCTH 10 CEMECTpaM) MPEICTABICHBI B

Tabimue 2.

Ta6mmia 2 — O0beM U TPYJ0EMKOCTh JUCITUTITUHBI

TpynoeMkocTs 110
Bun yuebHoit paboTbl Bcero ceMecTpam
Nel
1 2 3
Oowan mpyooemKkocma oucCyunIunbL, 5/ 180 5/ 180
3E/ (uac)
U3 Hux wacoe npaxmuyueckoil n0020moeKu
Ayoumopnule 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), (gac)
9K3aMeH, (Jac) 36 36
CamocmosamenvHnas paboma, Bcero (dac) 76 76
Buo npomesxcymounoii ammecmayuu. 3a4er,
mudd. 3auger, sx3amed (3auer, Judd. 3auq, OK3. OK3.
DK3.*%*)

4. ConepxaHue JUCITUTUTHHBI
4.1. Pacnipenenenuie TpyA0€MKOCTH JUCIMIUIMHBI IO pa3/iesiaM U BUJaM 3aHITHI.
Pazgenpl, TeMBbI TUCITUTIIIUHBI K KX TPYJAOEMKOCTh TPUBECHBI B TaOIUIIE 3.

Tabnuna 3 — Pa3ensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Jlexmun
(qac)

Pa3gensl, TeMBI JUCLUIIIAHGI

JIP
(qac)

KIT
(qac)

CPC
(qac)

I13 (C3)
(qac)




Cewmectp 1
Pasgen 1. KoMIiuiekcHble uncia u 6 8 12
MAaTpPHUIIBI
Paznen 2. Cuctembl TUHEWHBIX 6 9 12
ypaBHEHUI
Pasnen 3. Jluneitnbie mpocTpaHCTBA 5 0 12
Pasnen 4. Bektops! 6 8 10
Pasnen 5. [psiMast Ha TIOCKOCTH 4 4 10
Pasnen 6. Ipsamas U IIOCKOCTE B 4 5 10
MPOCTPAHCTBE
Paszen 7. KpuBbie BTOpOTo mopsiika 3 0 10
Hroro B cemecTpe: 34 34 76
HUroro: 34 34 0 76
[IpakThueckass TMOATOTOBKA 3aKJIOYAETCd B  HEMOCPEICTBEHHOM  BBINOJHEHUU
0o0yJaronuMucs  OMpPEACNICHHBIX  TPYAOBBIX  (GYHKIMHA,  CBSI3aHHBIX C  Oymymiei
po(hecCHOHATLHOM e TEIbHOCTHIO.
4.2. Coneprkanue pa3/iesioB U TEM JICKITMOHHBIX 3aHITHI.

Copep:xanne pa3elioB U TeM JICKIIMOHHBIX 3aHITHI MIPUBEACHO B TA0IHIIE 4.

Tabnuna 4 — ConeprkaHue pa3JesioB U TEM JEKIIMOHHOTO ITUKIIA

Howmep paznena

HasBanue u copeprxanue pa3ienoB U TeM JIEKIIMOHHBIX 3aHATHH

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
MaTpU4HbIX ypaBHEHUU. MaTpuyHblii METOX pEUICHUS JIMHEHWHBIX
ypaBHeHUH. (2 yaca)

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

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

Jluneitnsle mpocTtpaHcTBa. OmpeneneHne W npumMepsl. basuc n
koopauHathl. JluHeWHble  TpeoOpa3oBaHus. Marpuia — JIMHEHHOTO
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. 3aJaud Ha COCTaBJICHHE 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. PaccTostHMe OT TOYKM A0 IUIOCKOCTH.
PaccrosiHne mexny napamienbHbIMU INIOCKOCTAMU. PaccTosiHME OT TOYKH
710 IIPSIMOM B ITPOCTPAHCTBE. (2 yaca)

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

nopsiaka. Kanonnyeckne ypaBHeHHsI KpUBOW BTOpOro nopsizika (3 vaca)

Tabmuna 5 — [IpakTudeckue 3aHATHS U UX TPYJTOEMKOCTh

4.3. [IpakTrueckue (ceMHUHAPCKUE) 3aHATHS
TeMbl MpakKTUYECKUX 3aHATHH U UX TPYAOEMKOCTh IPUBEACHBI B TAOIHIIE 5.

N3 Hux Ne
DopMBITPaKTH N
No . Tpynoem- | mpakTH4eCKOM | paszjaena
wn Tembl MpakTUYECKUX 3aHATUN 4ECKUX kocTh, (4ac)| moaroToski, | Aucwum-
3aHATUN
(dac) JIUHBI
Cemectp 1
1. | JelicTBUs HaJ KOMILICKCHBIMHU Pemrenue
YHCIIaMU B aJIreOpandeckoi 3aga4 2 1
dbopme. Tpuronomerpuieckas
dbopMa KOMIUIEKCHOTO YHCIIa.
2. | Jle¥icTBus HaJ KOMIUICKCHBIMH Pemrenue
4yiCcIaMU B 3aga4 2 1
TPUTOHOMETPUIECKOH hopme
3. JIuHeliHbIe onepanuy Hax Pemenue
MaTpPULIAMHU. 3a1aqy 4 1
TpaHciOHMpPOBaHKUE MATPULL.
YMHOKEHUE MATPHI]
4. | BepluncieHue onpeneIuTenci. Pemenne
O6parnas matpura. Pemenne 3a7a4 3 2
MaTpUYHBIX YPABHCHUM.
5. MarpuuHblid METOI PELICHUS Pemenue
CUCTEM JIMHEMHBIX YPABHEHUM. 3a1a4 3 2
Meron Kpamepa
6. Meron I'aycca Pemenne 3 9
3a1a4
7. PaznoxeHue BEKTOpPOB 10 Pemenue
0azucy. Beruucnenmne 3aga4
KOOPJHMHAT TOYEK B 00IIEH 2 4
JIEKapTOBOM CUCTEME
KOOpJIMHAT.
8. CkanspHoe mpou3BeCHNE Pemenune 5 4
BEKTOPOB 3azaqy
9. BekropHoe u cMenanHoe Pewmenne 4 4
MIPOM3BEICHUS BEKTOPOB 3azaqy
10. VYpaBHEeHMs IPSAMOIL Ha Pemenue 2 5
MJIOCKOCTH. 3azaqy
11. 3aza4yu Ha IpSIMYIO Ha Pemenne 2 5
MJIOCKOCTH 3azaqy




12. [IpsiMast 1 MIIOCKOCTH B Pemenue 5 6
IPOCTPAHCTBE 3ajau
Bcero: 34
4.4, JlaGopaTopHble 3aHATUS
TeMbl 1a00paTOPHBIX 3aHATHI M KX TPYJOEMKOCTb ITPUBEICHBI B TabIHUIIE 6.
Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb
N3 Hux Ne

Ne TpynoemMKoCTh, | IPaKTUYECKOU | pa3zaeia
HaunmenoBanue 1abopaTopHbIX paboT PyA - | TP pasit
/o (qac) MOJATOTOBKH, | JHCIIHAI
(gac) JIUHBI
VY4eOHbIM MJIaHOM HE IPEAYCMOTPEHO
Bcero
4.5. KypcoBoe npoexktupoBanue/ BBIIOTHEHNE KypCOBOI paboThI
VY4eOHBIM MJIaHOM HE IPEAYCMOTPEHO
4.6. CamocrosTenbHas paboTa 00y4aronmxcs

Bupl camocTosiTennbHON paboThI M €€ TPYI0EMKOCTh MPUBEICHBI B TaOIHIIC 7.

Tabnuna 7 — Bunbl caMocTosTeIbHOM paboThl U €€ TPYJ0EMKOCTh

Bun camocTositensHOM paboTh Bcero, uac Cemectp 1, uac
1 2 3
N3ydyeHne TeopeTUIecKoro MaTepuana
20 20
mucturuael (TO)
KypcoBoe npoextuposanue (KII, KP)
Pacuetno-rpaduueckue 3aganus (PI'3)
Brimonnenue pedepara (P)
[ToaroroBka K TeKyIiemMy KOHTPOJIIO 16 16
ycneBaemoctu (TKY)
Jlomaruee 3amanue (/13) 20 20
Kontponbabie paboTsl 3a0unnkoB (KP3)
IToaroroBka K IPOMEKYTOUYHOH aTTECTAL[UU 20 20
(IA)
Bcero: 76 76

5. Tlepeuenpb yueOHO-METOIUYECKOTO OOCCTICUCHHS
JUISL CAMOCTOSITENIbHON PabOoThl 00yUarOMUXCsl [0 TUCIUILIMHE (MOYIIIO)
VY4ebHO-MeTOIMUECKHE MaTepHalbl JUII CaMOCTOSTEIbHOM paboThl 00yYaroOmIMXCsl yKa3aHbI B

ma. 7-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUCOHBIX U3JAHUN
IlepedyeHb neyaTHBIX U SJIEKTPOHHBIX Y4EOHBIX M3/1aHUI TpUBEIEH B TaOIuIIE 8.
Tabmuua 8— [lepeyeHb MevyaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3AaHUI
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517.521(075.8) Ananurndeckas reomerpust: yued. [Tocobue / CII0.:
I'VAIIL 2019. =51 c.

http://e.lanbook.co | beknemumes, /I.B. Kypc ananutudeckoil reoMeTpuu 1 OBC Jlanp
m/book/58162 JMHENRHOHN anreOpsl. [DIeKTpOHHEIH pecypc] —
OnektpoH. naH. — CII6. : Jlans, 2015. — 448 c.

http://e.lanbook.co | beknemurera, JI.A. COOpHUK 3a1a4 [0 aHATUTHICCKOM 9BC Jlans
m/book/72575 TEOMETPHH U JTUHEHHOM anredpe. [DIeKTpOHHBIH pecypc]
/ J1.A. Bexnemumena, /I.B. bexnemumes, A.1O.
[etposuy, U.A. UybapoB. — Dnextpon. nan. — CIIO. :
Jlanb, 2016. — 496 c.

http://e.lanbook.co | Hosukos, A. Y. Hauana nuHelinoit anre6psl u OBC Jlanb
m/book/71997 aHAJUTHYECKas TeOMETpHS : yuebHoe mocodue / A. 1.
Hosukos. — Mocksa : ®DUSMATJINUT, 2015. — 376 c.

https://e.lanbook.c | MaTtematuka. 3aauu MOBBIIEHHON TPYAHOCTH IS OBC Jlanb
om/book/115483 CTYIEHTOB By30B : yueOHoe mocobue / Y. B. MBanos, O.
K. UBanosa, O. A. OxyneBa, H. A. TonueHHUKOBA ; O]
penaknueit Y. B. BanoBa. — CankTt-IletepOypr : Jlaus,
2019. — 156 ¢

Usnesa, A. M. Jluneiinas anrebpa. AHaIUTHUECKAS SBbC Jlann
https://e.lanbook.c | reomerpus : yae6Hoe nocodue / A. M. Usnesa, I1. 1.
om/book/152265 Ipunyrxkas, Y. 1. YepHsix. — 5-e u3a-e, UCIp. U J0I. —
Hosocubupck : HI'TY, 2019. — 183 c..

https://e.lanbook.c | Bexmemumies, /1. B. Kypc aHaauTHueckoi reoMeTpUn 1 9BC Jlanp
om/book/58162 TUHEHHOH anreOps! : yueOnuk / Jl. B. beknemuiies. —

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

448 c.
https://e.lanbook.c | T'eBopksn, I1. C. Bricmas Matematuka. JInHneitHas OBC Jlanb
om/book/48192 anredpa v aHATUTUYECKasi TEOMETpHUS : yueOHOE mocooue

/ I1. C. I'eBopksiH. — Mocksa : ®U3MATIJIUT, 2011. —

208 c.
https://urait.ru/bco | JIuneiinas anrebpa U aHAIUTHYECKAst TEOMETPHSL:
de/436467 yueOHuK U npakTukyM i By3oB / E. I. [lnotHukoBa, A.

I1. iBanos, B. B. Jlorunoga, A. B. Mopo3oBa; moj
penakuuei E. I'. InoTHukoBoil. — MockBa:
WznatensctBo IOpaiit, 2019. — 340 ¢

https://urait.ru/bc | Caburos, 1. X. Jluneiinas anreopa u

0de/493221 aHaJMTHYECKasi TeOMEeTpus: ydeOHOe TocoOue s
By30B / U. X. Caburos, A. A. Muxaies. - 2-¢ U31.,
ucnp. u aon. - Mocksa: U3narensctBo FOpaiit, 2022.

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

yuebHoe nocobue 1Jis 6akajaBpuaTa U CleluaInTeTa



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

/ E.T. IlaxomoBa, C. B. PoskkoBa. - MockBa :
WznarensctBo FOpaiit, 2019. - 110 c.

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

7. IlepeueHb 3IEKTPOHHBIX 00Pa30BaTENBHBIX PECYPCOB
MH()OPMAIIMOHHO-TEICKOMMYHHUKAIMOHHOM ceTH «/HTepHET»
[Tepeuenn AIIEKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcoB UH(POPMAIMOHHO-
TENICKOMMYHHUKAMOHHOW cetn «MHTepHeT», HEOOXOAWMBIX Ui OCBOCHUS IUCIUTUINHBI
npuBezieH B Tabnuue 9.

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

8. Ilepeuyens nH(POPMAITMOHHBIX TEXHOJIOTHUIA
8.1. Ilepeuenp nporpaMMHOro 00eCeYeHHsI, UCTIONIb3YEMOT0 IIPU OCYIIECTBICHUH
00pa3oBaTeNLHOTO MpoIiecca 1O AUCIUTLTHHE.
[lepedeHpb UCTIONB3yEeMOTr0 IPOTPAMMHOT0 obecrieueHus npeacrasieH B Tadnure 10.

Ta6mmma 10— [Tepeyers mporpaMmMHOTO oOecrieueHUs
Ne /i HaumenoBanue
1. MicrosoftWindows
2. MicrosoftOffice
3. MathType
4, Wolfram Mathematica

8.2.  Ilepeuenp nHGOPMALMOHHO-CIIPABOYHBIX CHCTEM,UCIIONB3YEMbIX TIPU
OCYIIECTBIICHUH 00pa30BaTEILHOTO MpoIiecca Mo AUCIUIIIHHE
[lepeyeHb HCMONB3YeMbIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM TNPEACTABICH B
Tabymue 11.

Tabmuua 11- Ilepeyens HHPOPMALMOHHO-CITPABOYHBIX CUCTEM

Ne /i1 HaumenoBanue

9BbC Jlann

9. MarepuanbHO-TeXHUYECKast 0aza
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Il  OCYILECTBIICHUS
00pa3oBaTeNLHOTO MpoIiecca M0 AUCIUILINHE, IPeCTaBIcH B Tabumel?2.

Tabnuna 12 — CoctaB MaTeprallbHO-TEXHIUYECKON 0a3bl

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

1 | JleknmonHas ayiuTopus

AyauTopus 1Sl IPaKTUYECKUX 3aHITHI



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

10. OueHouHbIE CPEACTBA ISl MPOBEICHUS TPOMEKYTOUHOH aTTecTaIlun
10.1. CocraB OIEHOYHBIX CPEJICTBIJIS TPOBEACHHS TIPOMEXYTOUYHOMN aTTeCTaIlK
o0yJaromuxcs Mo AUCHUILINHE MPUBECH B Tabmuie 13.
Ta6mmma 13 — CocTaB OIEHOYHBIX CPEJICTB JIJIsl TPOBEICHUSI IIPOMEXKYTOYHOM aTTeCTAIINKI

Bug npomexxyTouHOM arTecTanuu [lepeueHb OIIEHOYHBIX CPEJICTB
OKk3aMeH Crincok BOIpocoB / 33/1a4 K 9K3aMEHY;
TecTsl.
10.2. B xadecTBe kpuTepHueB OIIEHKH YPOBHS C(HOPMHUPOBAHHOCTH (OCBOCHHS)

KOMIIETEHIMI 00y4JaroMMuUCs MPUMEHSIETCS S-0apHas IIKana OLeHKU
c(hOopMUPOBAHHOCTH KOMIIETCHITUH, KOTOpasi mpuBecHa B Tabnuie 14. B TeueHue
ceMecTpa MOXeT Ucnoiab3oBarbes 100-0amnpHas mIKana MOy IbHO-PEHTHHIOBOM

CUCTEMbI Y HUBEPCUTETA, IPaBUJIa UCIIOJIb30BaHUS KOTOPOM, YCTaHOBIIEHbI
COOTBETCTBYIOIIMM JIOKAJIbHBIM HOpMaTUBHBIM akToM ['Y AL
Ta6mmma 14 —Kpurepun ornieHkn ypoBHs chOPMUPOBAHHOCTH KOMITETCHITUMA

OrleHKa KOMITETEHITUH

Xapaktepuctrka chopMUPOBAHHBIX KOMIIETEHITI
5-0aipHas mIKaia PAKTCP (bopvp

— oOyyJaronuiicss TIyOOKO W BCECTOPOHHE YCBOWJI MPOTPaMMHBII
MaTepHa;

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

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

— yMeJio 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTACMBIC UM HJICH;

— JIeJIaeT BBIBOJIBI U 000O0IIECHMS;

— cBOOOIHO BJIAJICET CHCTEMOH CTICIIMAIM3HUPOBAHHBIX MOHSITHH.

«OTJIMYHO»
(Ga4uTCHO»

— oOyyJaronuics TBEpI0 YCBOMII MPOTPAMMHBIN MaTepuai, TpaMOTHO U
110 CyH_IGCTBy usjgarac€t €ro, OHI/IpaHCI: Ha 3HaHUiA OCHOBHOI>'I
JIIATEPATYPEL,

— HE JIOMYCKAET CYIIECTBEHHBIX HETOUYHOCTEH;

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

— apryMeHTHPYET Hay4YHBIE IT0JIOKECHNUS,

— JIeJIaeT BBIBOALI M 000OIICHHS;

— BJIAJIEET CUCTEMOM CNEIMATU3UPOBAHHBIX MOHSITUH.

<«XOPOLLIOY
«GAUTEHO

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

— JIOMYCKaeT HeCYIIECTBEHHbIE OIIMOKU M HETOYHOCTH;

— UCHBITHIBAECT 3aTPYJHEHUS B IPAKTUYECKOM NPUMEHEHHUU 3HAaHUUI
HaIpaBJICHUS;

— cJ1abo apryMeHTHPYET HayYHbIE MOJIOKEHHUS;

— 3aTpynHsieTcs B GOpPMYJIUPOBAHUHN BBHIBOJOB M 00OOIICHU;

— YaCTUYHO BJa/Iee€T CUCTEMOM CIENMAIN3UPOBAHHBIX TOHSITHI.

«yZIOBJIETBOPUTEITHLHOY
«GAuTEHO

— o0ydJaromuiics He YCBOWJI 3HAYUTEIBHOM 4YacTH MPOrPaMMHOIO
MaTepuana;

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

— UCHBITHIBAET TPYAHOCTH B IIPAKTUYECKOM IPUMEHEHUY 3HAHUII;

— HE MOXET apryMEHTHPOBATh HAYYHBIC ITOJO0XKCHUS;

— He (OpPMYIUPYET BEIBOJOB M 0000IIECHHUH.

«HEYIOBJIETBOPUTEIIHLHO
«HE 3aYTCHO»

10.3. TuroBbie KOHTPOJIBHBIC 3aaHUS UIH HHBIC MaTCPUAIIBI.




Bomnpocs! (3agaun) 11 sK3aMeHa rpecTaBieHsl B Tadnuue 15.

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

Ne i/t

[Tepedenn BOmpoCcoB (3a1a4) Tl IK3aMeHa

Kon
WHJMKATOpa

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

2) Bepno mu yrBepxkaenue: «JlelicTBUTEIbHAS YaCcTh

3alMCH paBHA MPOU3BEACHUIO JEHCTBUTEIBHBIX YaCTEH
COMHOXMUTENEN». OTBET apryMEeHTUPYHTE.

3ananue 2.
1) Bp4HCINTD NPOU3BEICHUE KOMIUIEKCHBIX YHCEN B
anreOpanyeckoit popme 3anucu
(7 —4i) = (1 + 30)

2) BepHo 1u yTBepkacHuUe: «/lelicTBUTENbHAS YacTh

3alUCHU BBIYHUCIIAETCS KaK Pa3HOCTh MTPOU3BEICHUS
JICUCTBUTENIbHBIX YAaCTEW U MPOU3BEICHUS MHUMBIX YacTeil
COMHOXMUTeENEN». OTBET apryMEeHTUPYHTE.

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

2) Bepno mu yrBepxkaenue: «JlelicTBUTEIbHAS YaCcTh

3allMCH BBIUUCIISIETCSI KaK CyMMa MPOU3BEACHUS
JIEWCTBUTEIIBHBIX YACTEW U MPOU3BEICHUS MHUMBIX YaCTE
COMHOXUTEIEH». OTBET apryMeHTUPYUTE.

3amaunue 4.
1) BbluuCIUTH NPOU3BEACHNE KOMIUICKCHBIX YUCET B
anreOpanveckoit hopme 3anucu
(9 — 4i) = (8 — 5i)

2) Bepno mu yrBepxkaenue: «JlelicTBUTEIbHAS YaCcTh

3aIACU BBIYUCIISIETCS KaK IMPOU3BEICHUS MHUMBIX YacTeH
COMHOXMUTENEN». OTBET apryMEeHTUPYHTE.

NPOM3BEACHUS KOMITJICKCHBIX YHCeIN B alireOpandeckoit popme

MIPOU3BEICHUS KOMIUIEKCHBIX YHCEN B alireOpandeckoit popme

MPOM3BEICHUSI KOMIUIEKCHBIX YMCEN B anredpandeckoit popme

MPOM3BEICHUS KOMIUIEKCHBIX YMCEN B aaredpandeckoit popme

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




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

2) Bepno nu yrBepxacnue: «I[IpousBeeHne KOMIUICKCHBIX YHCEI
B anreOpanueckoi (opme 3armmcu MOXKeT OBITh BBIYHCICHO TI0
MpaBuJly BbIYUCICHUA TMPOUIBCACHHUS MHOT'OYJICHOB» OtBeT

apryMEeHTUPYUTE.

3amanue.
1) BBIYHCIUTH MPOU3BEACHHE KOMILICKCHBIX YMCEI.

Zl=5[cos§+ising) " Zz=7(c'os§+isin§)

2) BepHo nm yrtBepkaeHue: «Jlnsi BBIYHCICHUS TPOHM3BEICHUS
KOMIUIEKCHBIX ~ 4YucCell ~ HeoOXOAMMO  3amucatb HUX B
anreOpanyeckoM Bue». OTBET apryMeHTHpYHTE.

OIIK-1.B.1

3anaHue.

1) BbrauciuTh 4acTHOE KOMIUIEKCHBIX qrcen B
TPUTOHOMETPHUYECKOU (hOopMe 3aInCH.

Z, 10(005% + i sin g)

Z 5(005‘% + i zin g)

2) Bepuo au yrBepkacHue: «I[Ipy BBIYHUCIEHHH YaCTHOTO
KOMILJIEKCHBIX YHCEN MOJAYJb U ApTYMEHT PE3yJIbTaTa sIBISIOTCS
pe3ynbTaTaMu JeJIeHUs MOIYJIS JeIUMOr0 Ha MOAYJb JAeTUTEIs
U aprymMeHTa JeluMOro Ha apryMeHT jenurtens». OTBeT
obocHyiiTe.

OIIK-1.B.1

Kak Ha3eiBaetcs popma 3amucu KOMITJIEKCHOTO YUCIIa, MMEIOIIIast
BUIl z=|z|-(cosQ+ising), Kak HAa3bIBAIOTCS B ATOW 3amuCH |z| u ¢?

VK-2.3.1

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

|z1] - |z2| (cOS(at@2) + isin(@1t¢2)) ?

VK-2.3.1

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

YK-2.3.1

3ananue 1.
1) KowmrmiekcHoe unciio Z 3alicano B alreOpandecKoi u B
TPUTOHOMETPHUECKOHN opmax:

7 V3 1 L ™ T
—?+1§— (CGSE+Lsmg)
Haiinnre 12-10 crenens yucia Z

2) Kakyro ¢popmy 3amucu drcia Bbl HCmoib3oBanu? OO0CHYyiTe

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




CBOM BBIOOP

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

[ T . . I
Z=5+i5y3= 10(cos§+1 smg)
Haiinute 3-10 cTeneHs uncia 7

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

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

2 -2

/10 2y,

= —3)3‘(; _33)
2) Bribepute u3 crucka nupoBbie CPeACTBa, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JJIS PEIICHUS TaHHO! 3a1a4H.

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

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

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

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

c) Microsoft PowerPoint

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

2 =2
1 4 2
A= B=|—
(53 %e=(3 )
2. Bri6epuTte u3 cnimcka mudpoBbie CPeCcTBa, KOTOPHIE MOTYT

OBITH MPUMEHEHBI JJIs1 pEIICHUS JaHHOW 3aa9H.
a) Microsoft Access
b) Wolfram Mathematica
C) Microsoft PowerPoint

3agaunue 4.

VYK-2.3.1
VK-2.V.3




1. Haiitu matpuity C = 34 — 5B*, rie

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

3 -3
2. Bri6epute u3 cnimcka mudpoBbie CPeICcTBa, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JJIS PEIICHUS TaHHOH! 3a1a4H.
a) Microsoft Access
b) Wolfram Mathematica
C) Microsoft PowerPoint
3aganue 5.

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

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

3 -3

2. BriGepure u3 crincka uQpoBble cpeicTBa, KOTOPIE MOTYT
OBITH MPUMEHEHBI JJIs PEIICHUS JaHHOW 3aa9H.

a) Microsoft Access

b) Wolfram Mathematica

C) Microsoft PowerPoint

1. 3anumwure pe3ynpTaT AeHCTBUN HaJ MaTpPULIAMH.

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

A+ (-A)=
3. Tlpomomxute hopmyiny

7(A+B)=
4. Tlpomomxure hopmyny

5A-5B=
5. Tlpomomxute hopmyiny

2 x(4A)=

VK-2.3.1
OIIK-1.3.1

10.

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

2 5
0 -2 —4
A= B = —
2 % 5) (g 02')
2) BriOepure u3 cnmcka uQpOBbIe CPENCTBA, KOTOPBIE MOTYT

OBITH MPUMEHEHBI JJIs peleHus JaHHOoU 3aaaun. O0OCHYHTe
BbIOOp M (pPOBOTO CpescTBa
a) Microsoft Access

b) Microsoft PowerPoint

c) Wolfram Mathematica

3amaunue 2.

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




1) Haiitu npousBenenue Mmatpunl A = B, rie

L 4 3
A:(g 32 03)5':(1 —2)

3 0

2) Bribepute u3 cnucka mudpoBbie CPeACTBA, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JJIS PEIICHUS TaHHOH! 3a1a4H.

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

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

4 3
0 -2 =3y N
=G 5)3‘(2 §>
2) Bribepure u3 crircka UQGPOBBIE CPEICTBA, KOTOPBIE MOT'YT

OBITH IPUMEHEHBI JJIS PEIICHUS TaHHO! 3a1a4H.

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

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

0 -2 -3
a=( B = (1 —3)

2 —4 0 ) 3 0
2) BriGepuTte u3 cnucka nudpoBbie CpeaCcTBa, KOTOPbIE MOTYT OBITH
PUMEHEHBI [Tl PEIICHHS JaHHOM 3a1a4u.
a) Microsoft Access

b) Microsoft PowerPoint
C) Wolfram Mathematica

3amanue 5.
Haittu npoussenenne matpun A + B, 111€
2 3
4 -1 -4
a=( ) o= —2)
1 —4 0 2 0

2. BeiGepuTe U3 criucka MuQpoBbIe CPesICTBA, KOTOPBIE MOTYT OBITh
MIPUMEHEHBI JIsI PEIICHUS JaHHOMW 3a/1a4uH.

a) Microsoft Access

b) Microsoft PowerPoint

C) Wolfram Mathematica

11.

3amanue 1.

1) Haiitu onpenenurens 2-To MOPSIIKA MATPUIIBI
2 5

-3 7

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




2) OOocHYHTE KaK BBIYHCIUTH OIPEICIUTENh BTOPOTO MOPSAKA.

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

P
4 -5

2) OOocHYHTE KaK BBIYHCIUTH OIPEICIUTENh BTOPOTO MOPSAKA.

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

s ol

2) OOocHYHTE KaK BBIYHCIUTH OIPEICIUTENh BTOPOTO MOPSAKA.

3amaunue 4.
1) Haiitu onpenenurens 2-To MOPSIIKA MATPHUIIBI

s Sl
—-14 -8

2) OO0oCHYHTE KaK BBIYHUCIUTH OMPEICIUTEIh BTOPOTO MOPSIKA.

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

o 3l
10 3

2) OOocHYHTE KaK BBIYHCIUTH OIPEICIUTENh BTOPOTO MOPSKA.

YVK-2.V.1
1 2 -1
3agaHue: 1aHa MaTpuLa (3 1 2
4 -2 5
Haiinure anrebpandeckue TOMOTHEHUS:
1 . A 1 1
12. 2. A
4. A 23
13. Uemy paBeH OIpeAeuTeNb TPEYroJbHOW MaTPULIbI? VK-2.3.1




OO6o3HaunM Ay, A, ..., A, — CTPOKM MAaTPULBL U dy; A5 -
JCUCTBUTCIIBHBIC YHMCJIA.

Ecnu cymecTByeT Takoit HaboOp dmces, Cpeid KOTOPBIX €CTh XOTS-
OBl OOHO YUCJIO OTJIMYHOC OT HYJIA, U IPU 3TOM JIMHEeNHAas
KOMOHMHAIMSI CTPOK MAaTPHIIBI C 3TUMHU YHCIIaMHU paBHA HYJEBOI

e

OIIK-1.3.1

14. CTpOKE:
ad, +ad; + o +andn =0,
roe 0 = (0,0, ...,0).
Kaxk B 3TOM cityyae Ha3bIBalOTCSI CTPOKH MaTPULIbI?
[Mycts Matpuisl A 1 Al ynoBIeTBOPSIOT ycIoBUIO YK-2.3.1
15. A‘AT=A1TA=E, rne E — equHN4HAsA MaTPHIIA N -TO TOPAIKA.
Kaxk Ha3pIBatoTCs Takue MaTpuiibl?
3aganue 1. Haiitu maTpuny X u3 ypaBHeHust A = X = B, rae VK-2.V.1
(-1 2 _ (-7 —4 OIIK-1.V.1
A= (—2 5) B= (—17 —9)
3ananue 2. Haiitu matpuiy X u3 ypaBHenus A = X = B, rae
-1 2 -9 —4
a=( B=(
3 —4) 23 1{))
3ananue 3. Haiftu matpuny X u3 ypaBHeHus A = X = B, r1e
16. A— (—1 3 B— (—10 —7
2 —4) 14 12)
3anganue 4. Haiitn maTpuny X u3 ypaBHeHust A = X = B, rae
(1 =2 {9 6
4 _'(3 —7) B _'(29 19)
3ananue 5. Haiitu matpuny X u3 ypaBHeHus A = X = B, r1e
1 -3 14 5
a=( B=(
2 —8) 34 12)
Kaxk Ha3pIBaeTcs cucremMa areOpandeckux ypaBHEHUH, KOKI0€ U3 YK-2.3.1
1r. KOTOPBIX SIBISICTCS JTUHEHHBIM?
Kakue MeTozp! pereHus: CUCTEM JTMHEWHBIX alnreOpandeckux YK-2.3.1
18. i ? -
ypaBHEHUI BaM U3BECTHBI OIIK-1.3.1
CpaBHHUTE YCITOBUSI TPUMEHEHUS METOJIOB PELICHUS] CUCTEM OIIK-1.V.1
JUHENHBIX ypaBHEHUH. Kakoll METO peleH sl CUCTEMBI TMHENHBIX VK-2.V.3
19. anredpanvyeckux ypaBHEHUN MPUMEHSIIOTCS B TOM Cllydae, eciid
ONpPEIETUTENb MAaTPULIbI CUCTEMBI PaBEH HYIIO?
CpaBHHUTE YCTOBUSI TPUMEHEHUS METOJIOB PEIICHHS] CUCTEM OIIK-1.V.1
20 JUHENHBIX ypaBHEHUH. Kakoll METO peleHHs] CUCTEMBI TMHENHBIX YK-2.V.3

anredpanvyeckux ypaBHEHUN MPUMEHSIIOTCS B TOM Cllydae, eciid
MaTpHIa CUCTEMBI HE ABJISIETCS] KBaIPATHOM?




21.

IIpu kakoM ycI0BUM OJHOPOJHAS CUCTEMA JIMHEWHBIX YPaBHEHUN
MMEET HEHYJIEBOE pelieHue?

OIIK-1.3.1

22,

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

OIIK-1.3.1

23.

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

OIIK-1.3.1

24,

Urto Takoe BeKTOp?

VK-2.3.1
OIIK-1.3.1

25.

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

VYK-2.3.1

26.

[To kaxoit popmyre onpenesieTcsi CKaJIipHOE MPOU3BEICHHIE
BEKTOPOB?

OIIK-1.3.1

217.

[To kakoit popmyIe BEIYUCIAETCS CKATSIPHOE TPOU3BEACHUE

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

OIIK-1.3.1

28.

[To kakoit popmyIe BEIYUCIIAETCS BEKTOPHOE MTPOU3BEICHNE
BEKTOPOB, €CJIM U3BECTHBI MX KOOPAMHATHI B IEKAPTOBON CUCTEME
koopauHart (X, Y, z2)?

OIIK-1.3.1

29.

[To xakoii popmysie onpenenseTcs MOAyJIb BEKTOPHOTO
IIPOU3BEIEHUSI BEKTOPOB?

OIIK-1.3.1

30.

Uemy paBHO pacCTOSIHUE OT TOUKH 10 NPSAMOI?

OIIK-1.3.1

31.

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

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

OtBer 3amMcaTh B BHJE YpPaBHEHUS MPSMOM C  YIJIOBBIM

ko3 urmeHTOM

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

OtBer 3amucaTh B BHUAE YpPaBHEHUS MPSIMOM C
K03 uUIneHTOM

YIJIOBBIM

3ananue 3. CocTaBUTh ypaBHEHUE NPSIMOH MPOXOIsALIEH uepe3
x+16 _ y—9

—4 -5
B BHJAEC YpPaBHEHHUS MpsIMOW C YIJIOBBIM

TouKy M (—1, —3) u napasuiesbHON IpsAMOI

OrBeT 3amnmcarhb

OIIK-1.V.1




ko3 urmeHTOM

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

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

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

OtBer 3amMcarb B BHJE YPAaBHEHHS TMPSMOM C  YIJOBBIM

K03 uUImeHTOM

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

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

Kakum ypaBHeHHEM onuchiBaeTcs mnpsimMasd, npoxoxsmas uepe3 | OIIK-1.3.1

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

Kakyum ypaBHEHHEM OMUCHIBAETCS TIPsIMast, TPOXOSINAast uepe3 IBe OIIK-1.3.1
3. TOUKH (X1, Y1, Z1) 1 (X2, Y2, 22)?

Kakum 006pa3om MOXKHO 3a7aTh IPSIMYIO C TIOMOIIBIO IBYX OIIK-1.3.1
36. MJIOCKOCTEM?

C nmomol1pio Kakoi (hopMyITbl MOXKHO HAWTH yroJl MEXKITY OIIK-1.3.1
3r. NPSAMBIMH?

Hopwmans k mmockoctr umeet kKoopauuatsl (A, B, C); koopauHaTel OIIK-1.3.1

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

MJIOCKOCTBIO?

I[To kakoit popmyse MOKHO ONPENETUTh PaCCTOSHUE OT TOYKHU 10 OIIK-1.3.1
39. IJIOCKOCTH?
40. Hanummre kaHOHUYECKOE YpaBHEHUE AJUTUIICA. OIIK-1.3.1
41. Hanumure kaHoOHMYECKOe YpaBHEHUE TUIIEPOOPBI. OIIK-1.3.1
42. Hanummure kaHOHUYECKOE ypaBHEHUE MapadOoIIbl. OIIK-1.3.1

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




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

Kon

Ne i/t Ilepeuens Bompocos (3amay) st 3adera / nudd. 3adera
p p (3anas) andd WHMKATOpa

Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO

[lepeyeHp Tem Uii KypCOBOTO IPOEKTUPOBAHUS/BBINOIHEHHUS KypCOBOH pabOThI
MpeICTaBJICHBI B Tabymie 17.
Tabmuua 17 — IlepeueHb TeM A7l KypCOBOTO MPOEKTUPOBAHMS/BHIIOJTHEHUSI KYPCOBOM pabOThI

No i/ [IpumepHSIii nepedeHb TeM ATl KypCOBOTO MPOEKTHPOBAHNS/BBITTOTHEHHS
B KypCOBO# paboThI

Y4eOHbIM MJIaHOM HE IPEyCMOTPEHO

Bompocel st mpoBeneHUsS TPOMEKYTOYHOM aTTECTAllMM B BHJE TECTUPOBAHHUS
MpeJICTaBICHBI B Ta0nwmie 18.

Tabnuua 18 — IIpumepHbIii IepeueHb BOIIPOCOB ISl TECTOB

Ne [TIpumepHBIil EpedeHb BOMPOCOB 7151 TECTOB Kon
/11 pHMEp P p a WHJIMKaTOpa
TuoBoN BapuaHT TECTOB
1 cemectp
1 | [ana maTpuna 1) as VK-2.V.1

2) -ag
(@11 Qa2
A_(a21 azg). 3
) @y
Eé anredpanveckoe
JOIIOTHEHHE Aga 4)  —az
paBHO. ..
2 | U3 npuBeIEHHBIX diq ay2 VK-2.V.1
MAaTpHI] 0OpaTHbIE 1) | 321 322
0 a3
CYIIECTBYIOT Y
MaTpHIL. ... 0 0 ag
2) {0 0 aj
0 0 ai;
411 A12 A3
3) ( 0 az; ar
0 0 dszz
33 Q2 Qg3
4) (‘121 3 ‘123)
0 0 0
3 | Kakum meromom moxuo | 1)  TI'. Kpamepa YK-2.3.1
CIINTh CHUCTEMY,
P 4 2) K. ®.Taycca




ONPEAEIUTEND OCHOBHOMU

MaTpHILbl KOTOPOX paBeH

3)

C TIOMOUIbIO OOPATHON MaTPULIBI

4)  moObIM CIIOCOOOM
HYJTIO
UCTEM BMECTH JIBIII -2.3.
Cucrema coBMmectHa | 1 6obie 1 YK-2.3.1
TOTJa U TOJBKO TOTJ HT MaTPHIIbl CUCTEMBI paBEH
orja OJIbKO TOrha, | 2 a a cHucTe aBe
KOTJa. .. paHTy paclIMpEeHHON MaTPUIIBI
CUCTEMBI
3) panr pasen 0
4)  panr pasen |
=
Jlist BekTopoB d u b 1) BEeKTOpPHI HEPICHANKYIISPHEI VK-2.V.1
BBIIIOJIHSFOTCS. YCIOBHS: 2) BEKTOpHI MapajIeIbHbI OIIK-1.3.1
3) BEKTOpBI MapauieIbHbBI U HE MOTYT
by by, b, JIe)KaTh Ha OTHOW MPSAMOi
Ax Ay Qg 4) BeKTOpHI JIeXKAT HA OJHOW MPSIMOi
rorza.... WJIY TTapaJijieIbHbI
BekropHoe 1) xomnuHeapHo#t  miockoctH, B | YK-2.3.1
MIPOU3BEIEHHE BEKTOPOB KOTOPOM JIe)KaT epeMHOKaeMble
—
d u b — 10 BEKTOD. .. BCKTOpa
2)  TEepHeHAUKYISPHBIA TUIOCKOCTH,
B KOTOPOH JIexar
MEPEMHO’KAEMbIE BEKTOPBI
3) Hynesoi
4)  coBmamarOUIMii C OJHUM U3

MECPCMHOKACMBIX BEKTOPOB




7 | PaccrositHME OT TOYKH 110 l) |Axg+Byg+C| VK-2.3.1
TIJIOCKOCTH MOYHO VAZ+B2VAZ+C? OIIK-1.3.1
BBIYHCIIUTH 1o 2) A;-A,+B B, +C,C,
bopmyre. .. JA§+3§+cf- JA§+B§+CZZ

3) |Axg+Byg+Czy+D|
VA*+B?+(?
4) |Am+Bn+Cp|
VAS+BE+C =/ m +n +p

8 | I'eomerpuueckoe wmecto | 1)  rumepbosoi OIIK-1.3.1
TOYEK IUIOCKOCTH, CyMMa .

4 2)  mapaboJoi
pacCTOsIHUN OT KaXI0H
M3 KOTOPBIX JIO JBYX 3)  OKPYKHOCTBIO
JQHHBIX  TOYEK  OTOH | 4)  spmumcom
TUIOCKOCTH eCTh
BEJIUYMHA ITOCTOSHHAS,
Ha3bIBACTCH. ..

9 | Haiitu ypaBHEHHE 1) x+1 _ y-2  z—4 OIIK-1.V.1
NpSMOM,  MPOXOIALIEH -3 2 4
qepes TOYKY 2) x+l _ y+2  z+4

3 2 4
A(—1;2;4),
NEPIEHIUKYIIPHO 3) x-1 _y-2 _z—4
-3 -2 -4
MIJIOCKOCTH
3x-2y-4z+1=0 g) Eorfz_zn
-3 -2 -4

10 | Pemuts cucremy | 1) x=0,y=1,z=-3 OIIK-1.¥.1
JUHEHHBIX  ypaBHEHUU 2)  x=0,y=1,z=-2
METOJIOM l'aycca

x+}’+Z:—2 3) X:0,y:-1,Z:2
2x —y+3z=-10
—x+2y—z=35 4) x=0,y=-1,z=-2




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




4 2

16 | YpaBHeHue npamoit, | 1) (x—a)+(y—b)=0 YK-2.3.1
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 YK-2.3.1
TOYEK, KOTOpBIE 2)  oxpysHOCTS
XapaKTePU3YIOT
JKCIeHTpucuTeT & >1 3)  rumepGory
npeJcTaBisieT co0oi 4)  swmnc
18 c 1) AelCTBUTEIBHON OCBIO YK-2.V.1
OtHomieHue ~—
a 2) acuMNTOTOMH
HA3bIBACTCA. .. 3) IKCIEHTPUCHTETOM
4) (oKaIbHBIM PATHYCOM
19 | Haiitn YpaBHEHHE | 1) x+l  y-2  z—4 VK-2.V.1
3 -2 -4
NpsAMOM,  MPOXOIAIICH
uepes TOUKY | 2) xtl _y+z _ ztd
3 2 4
A(-1;2;4),
HEePIICHIUKYIISIPHO 3) _oyr_zd
PHEHHKYIIp — -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.V.1
ypaBHECHHUE JIMHAN .
2) x=--,25—9y2
COOTBETCTBYET 3

napadore. ..




3)  -2x%+3y2-4x+15y+4=0
4)  x+4y-2y*-5=0

21 | Pemnth cucremy | 1) x=0, y=1, z=-2 OIIK-1.V.1
JVHEUHBIX  ypaBHEHHMU 2)  x=0,y=-1, z=2
METOA0M l'aycca ’ ’

x+y+z=2 3) x=0, y:1, =2
2Zx —y+3z=10
—x+2y—z=-5 4) x=0,y=-1,z=3
22 | Bpluuciautb YK-2.3.1
-1 -1y 4 -2 7 1 OIIK-1.3.1
G )G 2) v (5
-7 0
2 (5 o)
1 0
3y (; )
0 1
9 (5 5)

23 | Mpsmoit y = -2x + 111) (0;3) YK-2.3.1

MPUHAJICKUAT TOUKA 2) (-1;3) OIIK-1.3.1
3) (23)
4) (=2;1)

24 | Ilpsimassy = —-2X + 5 1) tg(5) YK-2.3.1
obpasyer ¢ 2) tg(-2) OIIK-1.3.1
MOJIOYKUTETBHBIM 3) arctg(-2)

HanpaBieHueM ocu OX 4) tg(2)
YIOJ o, paBHBIN:
25 | Yron Mexay npsMbIMU ) tge= ‘ 1-5 VK-23.1
1+1+5
y=x+1y=5+3 OIIK-1.3.1
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.Y.1
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) OIIK-1.¥.1
JUHEHHBIX  YpaBHEHH 2) mpaswmio Kpamepa nempumenumo | YK-2.V.3
x;1+2x,=0 3) (1,2
4x,+8x, =1 o
' 4 21
npaswityKpamepa:
28 | Pemnth CHCTEMY 1) (1;0;0) OIIK-1.V.1
JMHEHHBIX  ypaBHEHHIA 2) (0;1;0)
merooM Kpamepa: 3) (0;0;1)
4) (1;0;1)
Xy +x;—x3=0
2x;—x;+x3=3
X1 — 2x;+x3=2
29 | lokasarenpHass  (opma 1) ﬁei_T“ OINK-1.V.1
KOMILIEKCHOT'O YHCIIa am
. 2) V2e's
Z=-1+ 1 umeer BUL: o
3) V2e'z
4) V2e'z
30 | Monynb KOMIUIEKCHOTO 1) 0 OIIK-1.V¥.1




qucia Z = —i paBeH: 2) 1
3) 2
4) 5

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

Ta6muma 19 — [lepedeHb KOHTPOIBHBIX PadbOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. Meroandeckue MaTepHAIIb, ONPEICIISIONTIE TIPOIEYPhl OLICHUBAHUS
MH/IMKATOPOB, XapaKTEPU3YIOIIUX dTarbl (OPMUPOBAHUS KOMIIETCHIIUH, COIEpKATCS B
JIOKJIbHBIX HOpMAaTUBHBIX akTax ['Y All, pernaMeHTUpYIONIMX TOPSAOK U IPOUEAYPY
MPOBCACHU TCKYIICTO KOHTPOJIA YCIICBACMOCTU U HpOMG)KyTO‘IHOﬁ arrecraluu
obyuaroruxcst 'Y ATL

11. Meroanyeckue yka3zaHus Ui 00y4JaroImuXcst 10 OCBOSHHUIO TUCIUILITUHBI

N3yuenne 1aHHON AUCUUILIMHBI HAPaBJIEHO HAa ()OPMUPOBAHUE YMEHUI 1 HaBBIKOB B
00JIaCTH aHAJUTUYECKONH T'€OMETPUH U JIMHEHHON anreOpbl, pa3BUTHE MPOCTPAHCTBEHHOTO
NPEJCTAaBICHUS CTYIEHTa; BOOOpPaKEHUS; JIOTMUECKUX H CUETHBIX CIIOCOOHOCTEH;
OpPraHU30BaHHOCTH TPH NPOBEAECHUH OOJNBIIET0 O00bEMa BBIYMUCICHUH; HCHOIB30BAHUS
MaTeMaTHKU JUIsl PElIeHHs] KOHKPETHBIX 3a/ad, OOECleYeHHE OCHOBBI JUIsl NMPUMEHEHMS
MaTeMaTHYECKUX METO/I0B UCCIIEIOBaHMS, MOJIEIUPOBaHUS, IIPOEKTUPOBAHMS,
ONUPAIOLIYIOCS Ha JaHHYK JUCLHUIUIMHY, KOTOpbIE€ HIPAlOT BCe OONBIIYI0 poOJb B
COBPEMEHHOM HayKe U TEXHHUKE.

11.1. Meroauyeckue yka3zaHds i1 OOYYAIOIIMXCS IO OCBOCHHIO JIEKIIMOHHOTO
MaTtepuana

OCHOBHOE Ha3HA4YEHHE JICKIIMOHHOTO MAaTe€pHalla — JIOTMYECKH CTPOMHOE, CUCTEMHOE,
riy0oKoe M SICHOE M3JI0KEeHHEe ydeOHoro marepuaia. HazHaueHue COBpEMEHHOH JIEKIUHU B
paMKax JUCLUIUIMHBI HE B TOM, YTOOBI MOJTY4YHUTh BCIO MH(OPMALMIO IO TEME, 3 B OCBOEHUU
GbyHIaMEHTAIBHBIX TPOOJIeM IUCHUUIUIMHBL, METOJOB HAYYHOTO IIO3HAHUS, HOBEHIINX
JOCTHKEHUH HayuyHO! MbICIH. B yueOHOM mporecce JIeKIHs BBIMOIHAET METOI0JIOTHYECKYIO,
OpPraHU3alMOHHYI0 M WHGOpMaNMOHHYIO (yHKIUH. JleKuus pacKpblBaeT TNOHATHUHHBINA
anmapar KOHKPETHOW oOyacTH 3HaHus, €€ HpoOJeMbl, JaeT IEeJIbHOE HPEJCTaBICHHUE O
JUCLUIUIMHE, TOKA3bIBAET B3aUMOCBS3b C JPYTMMH JUCLUILIMHAMM.

IInanupyemble pe3yabTaThl 1P OCBOEHUH 00y4YalOUIMMUCS JIEKIIMOHHOTO MaTepuaa;

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

— TOJY4Y€HHUE OIbITa TBOPUECKONH PabOThI COBMECTHO C IPENOAaBaTENIEM;

— pasBUTHE MPO(ECCHOHATBHO-AETIOBbIX KAauecTB, JIIOOBM K TpPEIAMETy H
CaMOCTOATEIIBHOI'O TBOPYECKOI0 MBILITICHUS.

— NOSABJICHME HEOOXOIMMOro HHTEepeca, HEOOXOOUMOIo HJsl CaMOCTOSITEIbHOMN
paboTHI;

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




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

— TOJy4YeHHEe TOYHOTO TIOHUMAaHHUSI BCEX HEOOXOUMBIX TEPMUHOB U TTOHSITHH.

JIeKUMOHHBIA MaTepuag MOXKET CONPOBOXKAATHCA JAEMOHCTpAllUel ClIalgoB |
WCIOJIb30BAaHUEM PAa3/IaTOYHOTO MaTepHalia TpHU MPOBEISCHUH KOPOTKHX IHCKYyCCHUH 00
0COOEHHOCTSIX MPUMEHEHHS OT/ICIBHBIX TEMATHK 1O JUCITUTIIINHE.

CTpyKTypa OpeJIoOCTaBICHUS JEKIIMOHHOI0 MaTepHaia:

— Omnpenenenns MaTeMaTHYECKUX TEPMUHOB.
—  ®opMynupoBKa TEOPEMBI.

— Jloka3arenbCTBO TEOPEMBI.

— HMmmoctpupyronme npuMepsl.

11.2.  Meroanyeckue  yKazaHus JUId  OOYYaIOUIMXCS MO  MPOXOXKICHUIO
MPAaKTUYECKUX 3aHITUN

[IpakTryeckoe 3aHsATHE SBISAETCS OAHOM M3 OCHOBHBIX ()OPM OpraHU3ALUHU Yy4eOHOTO
mpouecca, 3akiloYarolielics B BBIIOJHEHUH OOY4YalOUUMHUCS TOJ PYKOBOJACTBOM
npernoiaBaTeNsi KOMIUIEKCa Y4YeOHBIX 3aJaHUi C IIeTbI0 YCBOEHHUS HAyYHO-TEOPETHUECKUX
OCHOB Y4eOHOI IUCIHMIUIMHBL, NPUOOPETEHHs] YMEHUH M HABBIKOB, OIbITA TBOPYECKOI
NESTENBHOCTH.

llenpto MpakTHYECKOro 3aHATHS JUId  OOydarollerocs SBIsIeTCS IPUBHUTHE
oOyuJaroiemMcsi yMEHUU U HABBIKOB MTPAKTUYECKON ACSITENFHOCTH 110 U3y4aeMOW JUCIIUILTHHE.

[Inanupyemble pe3yabTaThl IPU OCBOEHUHU O0YYaIOLIEMCs MPAKTUYECKUX 3aHATHI:

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

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

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

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

— olecrieyeHrne pallMOHAIBHOIO COYETaHUS KOJUIEKTUBHON M MHIAMBUAYAIbHOU (opM
oOy4eHwUs.
QOyHKIUY TPAKTUYECKUX 3aHATUH:

— IIO3HaBaTeJbHAs;

— pa3BUBaIOILAs;

— BOCIIUTATEJIbHAS.

[To xapakTepy BBINOJHIEMBIX OOYYArOMIMMCS 3aJaHUNA MO0 MPAKTUYECKUM 3aHATHUSIM
MOAPA3AEIIAOTCS Ha!

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

— AQHAIMTHUYECKUE, CTaBAILIUME CBOEH MENbI0 TOJy4yeHHWE HOBOM uHpopMmanuu Ha
OCHOBE ()OpMaTM30BAHHBIX METO/IOB;

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

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

— B HWHTEpaKTUBHOW (Qopme (pemieHne CUTYallMOHHBIX 3a]ad4, 3aHSATUS 110
MOJIETTMPOBAHUIO  pEaJbHBIX YCIOBUHM, [I€IOBBIE WUIPbl, HUIPOBOE IPOEKTUPOBAHHUE,
MMUTAIMOHHbIE 3aHSATHS, BBIC3JIHbIE 3aHATHS B OpraHu3aluu (MPEeANnpHUsATHs), 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 MpernoJaBaTels
MPUCYTCTBYIOIUX CTYACHTOB. 3aTeM OOBSABIAETCS TeMa MPAKTUUECKUX 3aHATHH.

[IpenoaBaTens YMTaeT yCJIOBHE 3aJaydl M IpeJiaraeT CTYIACHTaM CaMOCTOSITENBHO
peLUTh 3aJa4dy, UCIIOJIb3ys 3HAHUS, [TOJIyYCHHbIE CTYAEHTOM Ha JeKIUH. CTyAEeHT, KOTOPbII
MEPBBIM PELIWI 3ajauy, BBI3BIBACTCS K JOCKe. B ciyyae eciM CTYAGHT NPaBUIIBHO PEIInI
3ajady, OH noisydaer 5 OamioB. Eciu cTymeHT pemiaer 3ajady ¢ IMOMOIIBIO IIpEnojiaBaTers,
To monyyaer 4 Oamna. 3areM, B KOHIIE CEMECTpa, OLCHKH CTYJIEHTOB (BKJIIOYasi OLEHKY
MOCEIIAeMOCTH) TepeBoaATcs B OoHyChl (kadecTBO) or 0 g0 S5 OayoB. DTH OOHYCHI
N00aBIAIOTCS K 0011eii cymMMe 0ajuIoB B paMKaX MOJIYJIbHO-PEHTHHIOBOM CHCTEMBI.

CryneHTtaM BbIIaeTCsl JIOMAalllHEE 3a/JlaHue B BUJE 3a/ad, KOTOpPbIE OHM CHAIOT B
YCTaHOBJICHHBIE CPOKH.

11.3.  Meroauyeckue  yKazaHus Ui OOYYAIOMUXCA 1O  MPOXOXKIACHHUIO
CaMOCTOSITENIbHON PabOTHI

B xoz€ BBIMOTHEHUS CaMOCTOSTENHHOM pabOThI, O0YJAFOIITHIICS BBITIOJIHSIET padoTy 1O
3aJJaHUIO U TIPU METOAMYECKOM PYKOBOJICTBE MPEIoiaBaTelis, HO 6€3 ero HemoCpeACTBEHHOTO
YUYaCTHSL.

Jlnst oOydaronuxcsi mo 3a04HOU (opme 0O0Yy4eHHUs, CaMOCTOATENbHAs paboTa MOXKET
BKJIIOYATh B C€0S1 KOHTPOJIBHYIO PaboTYy.

B mporiecce BBITIOTHEHUSI CAaMOCTOSATEIBHOU paboThI, y 00ydaromerocs GopMupyercs
1esiecooOpa3Hoe TUTAaHUpOBaHWE pabodero BPEeMEHH, KOTOpOE TO3BOJISIET UM pPa3BHBATh
YMEHHS U HaBBIKM B YCBOCHHUU M CHUCTEMATH3AIMH MPHOOpETaeMbIX 3HAHUWH, oOecredynBacT
BBICOKMH YpOBEHb YCIEBACMOCTH B IEPHOJA OOYYCHHS, IOMOTAeT IIOJyYUTh HABBIKH
MOBBIIIECHUS TPOGECCHOHATHHOTO YPOBHSI.

MeroaudeckuMH ~ MaTepHallaMH, HAMpaBISIONUMH  CaMOCTOSATENBHYIO  paboTy
00y4aIOIIUX CSISBIISIIOTCS:

— y4eOHO-METOAMYECKUI MaTeprall 0 AUCIUTUINHE.

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

Texkymuil KOHTpPOJIb YCIIEBAEMOCTH IPEAyCMATPUBACT KOHTPOJIb KAuyeCTBA 3HAHUU
00y4aroIuxcsi, OCYIIECTBISIEMOr0 B TEUEHHUE CEMECTpa C IIeJIbI0 OLIEHUBAHMSI XOJa OCBOCHUS
JTUCIUTITUHBL.

B Tteuenume cemectpa B cucreme aucraHiuoHHoro oOyuenus ['YAII B dopwme
TECTHPOBAaHUS TPOBOJATCA JBE IPOBEPOUYHbIE pabOThI IO pEIIeHHI0 337ady WU OJIUH
TEOPETUYECKHil ompoc (MmepedyeHb BOMPOCOB JUIsl TECTOB pa3MelieH B «baHke BOIMPOCOB) B
cucremMe quctaHimonHoro ooyuenus ['Y AIT).

Pe3ynbTarhl TEKyIEro KOHTPOJIS YCIEBAEMOCTH OyIyT YUUTHIBATHCS MIPU MPOBEACHUN
MPOMEXYTOUYHON  arrecTanui (IPH  HUCIOJB30BaHUU  OANbHO-PEUTHHTOBOW  CHUCTEMBI
OLICHUBAHMUSI, KKIBIH BUJ KOHTPOJIA OLEHUBAeTCsl B Oaiiax, U3 KOTOPBIX (opMUpYETCs
UTOTOBBIN PE3YIIBTAT).

11.5. Meroauyeckue  yKazaHus JUId  OOYYalOUIMXCS MO  MPOXOXKICHUIO
MPOMEKYTOYHOM aTTECTALINH.



[TIpomexxyTounass — aTrectamust OOyYalOIUXCs  IpelycMaTpUBaeT  OLIGHUBAHHE
MIPOMEXYTOUYHBIX U OKOHYATEIbHBIX PE3yIbTaTOB 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 IIEPUOJ IK3aMEHALMOHHOM CECCUU U 3aBEpLIACTCS aTTECTALlMOHHON OLEHKOU
«OTIUYHO», «XOPOIIO», «yJAOBIECTBOPUTEIBHOY, «HEYJOBIETBOPUTEIBLHO.

Cucrema OLEHOK NpU NPOBEACHUM ITPOMEXYTOUYHOM aTTECTAl[MM OCYLIECTBIISIETCS B
COOTBETCTBUU C TpeOoBaHusmu [lomoxkeHnii «O TEKyIeM KOHTPOJIE YCIEBAEMOCTH |
MIPOMEXYTOUHOW aTTecTanuu cryaeHToB I'YAII, oOydarommxcss Mo mporpaMMaM BBICIIETO
obpazoBanus» 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




