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AHHOTaUs

JucrunnuHa «MaTtemaTuka. AHaTUTHYECKas: TEOMETPHUS U JIMHEHHas anreOpa» BXOIUT B
o0pa3oBaTeNpHYI0 NpOrpaMMy BbICIIETO 00pa3oBaHUsi — TMporpammy OakajaBpuaTta IO
HampaBjeHuto moarotoBku/ cneruanbHocTH 27.03.01 «CrangapTu3ands W METPOJIOTHS
HanpaBneHHocTH «l{udpoBas merponmorus M craHgapTuzanus». JUCHUIUIMHA peanu3yercs
kadeapoi «Nel».

JlucuurmivuHa HaneleHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIEIYIOIIUX KOMITETCHIIUNI:

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

OIIK-1 «CriocobeH aHanu3upoOBaTh 33/1a41 MPO(PECCHOHATLHON AEATEIbHOCTH Ha OCHOBE
MOJIO’KEHUH, 3aKOHOB M METOJIOB B 00JIACTH €CTECTBEHHBIX HaYK M MAaTEMAaTHUKI»

OIIK-2 «CmocobeH ¢opmMyarpoBaTh 3afadyd MPO(ECCHOHANBHOM IEesTETbHOCTH Ha
OCHOBE 3HaHU MPOMUIBHBIX Pa3/Ie]IOB MAaTEMAaTHUYECKUX U €CTECTBEHHO-HAYUHBIX AUCIUILIAHY

ConepxkaHre NUCHMUILUIMHBI OXBATHIBAET KPYr BOIMPOCOB, CBSA3AHHBIX C AHATUTUYECKHUM
ONKMCAHUEM T€OMETPUUYECKUX 00BEKTOB; U3YUYEHHEM CBOMCTB JIMHEWHBIX TPOCTPAHCTB.

[IpenogaBanue AUCHUIUIMHBI TPEAyCMATPUBACT CJEAYIOMHEe (OPMBI OpPTaHU3AINH
y4eOHOTrO TMporiecca: JICKIIUH, TPAKTUHICCKUE 3aHATHS, CAMOCTOsATEIbHAs paboTa 00yJaromerocs.

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

OO0miasi 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

JuctumumHa «MaTeMaTuka. AHAIMTHYECKasi TeOMETPHUS U JIMHEWHas anredpay sBiseTcs
BOKHOM COCTaBHOM 4YacCThlO Kypca BBICIIEH MaTeMaTHUKH, KOTOPBIMA JIEKUT B OCHOBE BCEMl
CUCTEMBI BBICIIETO OOpa30BaHUs COBPEMEHHOTO CIHEIUAINCTAa M U3YyYaeT MPOCTPAHCTBEHHBIC
(GOpMBI U KOJTMYECTBEHHBIE COOTHOILLIEHUSI OKPY>KAIOIIIEr0 HAC IeHCTBUTEIHHOIO MUPA.

N3yuenue naHHON AMCIUIUIMHBI MO3BOJISET PAa3BUTh MPOCTPAHCTBEHHOE MPEACTABICHUE
CTYJEHTa; CTUMYJIUPYET €ro BOOOpaK€HHE; pa3BUBAET €ro CUETHbIE CIIOCOOHOCTH; MO3BOJISET
JEMOHCTPHUPOBATh IEJEYCTPEMIIEHHOCTh, OPTaHM30BAHHOCTh TMPU TPOBEACHUU OOJBIIETO
00beMa BBIYUCIICHUH; 00beIUHSAET OOJIBIIMHCTBO PAaHHEE N3YYCHHBIX TTOHSITHH.

BaxxHOCTh yKa3aHHBIX TOJIOKEHUH OOYCIIOBICHA TEM, YTO MAaT€MaTHKa SIBISICTCS HE
TOJIbKO MOIIHBIM CPEACTBOM PEIlIeHHUs MPUKJIAJHbIX 3a/1a4 U YHUBEPCAJIbHBIM S3bIKOM HayKH, HO
TaK)Ke U JIEMEHTOM OOIIEeH KYIbTYPHI.

MatemaTuueckue METOJbl HCCIEOBAHUS, MOJEIUPOBAHUS, MPOECKTUPOBAHMS,
OMMPAIONIYIOCS HA JIAHHYIO TUCIUILUIMHY, UTPAIOT BCE OOJBIITYIO POJh B COBPEMEHHOU Hayke
U TeXHUKE. B 3HaUNTENbHOM CTENeHN 3TO BHI3BAHO BCE YOBICTPSIOMIMMCS Pa3BUTHEM HAYKH U
TEXHUKH, TJIABHBIM 0O0pa30M BBIYMCIUTEILHON TEXHUKH W HH(QOPMAIIMOHHBIX CHCTEM, a
TaKKe KOMIBIOTEpU3AIMEH TPAKTUUECKH BCeX 00JiacTel 3HaHWN. BO3MOKHOCTH yCIIEIIHOTO
WCIIOb30BaHUSI MAaTEMATUKH JIJISl PEIICHUsS] KOHKPETHBIX 3a/1ay CYIIECTBEHHO PACIIUPSIIOTCS,
4TO, B CBOIO O4Yepeab, MPUBOAUT K HOBBIM TpeOOBaHUSAM, NPEIbIBISIEMBIM K
MaTeMaTHYeCKOMY 00pa30BaHUIO COBPEMEHHBIX CIIEIMATHCTOB B OOJIACTH MaTeMaTHYEeCKHX
METO/IOB.

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

1.2. JlucumrmuiiHa BXOJUT B COCTaB 00s3aTEIBHON YacTH 00pa30BaTEIHLHOM MTPOTrPAMMBI
BhICIIero oopazosanus (naiee — OIT BO).

1.3. IlepeueHb MIIaHUPYEMBIX PE3YJIHTATOB OOYUEHUS MO AUCHUILIINHE, COOTHECEHHBIX C
IUTaHUpYEeMbIMH pe3ynbTrataMu ocBoeHus OIT BO.

B pesynbrare u3yueHus AMCUMILIMHBI OOydarolmuiics AOHKEH 00JaJaTh CIETyIOIIUMHU
KOMIIETCHIIMSIMU WM UX 4YacTAMU. KOMIETeHIIMN U MHIUKATOPBI UX JTOCTUKEHUSI IPUBEACHBI B
Tabymue 1.

Tabmuna 1 — [lepeueHs KOMIETEHIMIA U MHAUKATOPOB UX JTOCTHXKEHUS

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

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

peLHeHI/IH, HUCXO0d U3
1IEJIBI0 BBIOOPA ONTUMAJIFHBIX CITOCOO0B

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

N ONTUMAIBFHOTO CTI0C00a pelieHus 3a/1a4 C
OTpaHUYCHUH

Y4E€TOM HMEIOIIUXCSl YCIOBUH, PECYPCOB U
OrpaHUYECHUN




OIIK-1 Cnocoben
aHAITU3UPOBATh
3aa4yu
npodeCcCHOHAIBHON
Ob6menpodeccnoHanbHbIE | N1eATEIHLHOCTH Ha
KOMITCTCHITHH
3aKOHOB U METOJIOB
B o0jactu
CCTCCTBCHHBIX HAYK

N MaTEMaTHUKHU

OCHOBE ITIOJIOKCHHUIA,

OIIK-1.3.1 3HaTh OCHOBHBIC ITOJIOJKCHMS,
3aKOHBI U METOJIbl €CTECTBEHHBIX HAYK U
MaTeMaTHKH

OIIK-1.Y.1 ymerb npuMeHATH 0a30BbIE
€CTECTBCHHOHAYYHBIC U MAaTEMaTHUYCCKHE
3HAHUS ISl pEUICHUs U aHAIM3a 3a/1a4
poeCCHOHATBHON JIEATETLHOCTH
OIIK-1.B.1 BrageTs HaBBIKAMH aHaIU3a
po(eCCHOHANIBHBIX 3aJ1a4 U UX PEIICHUN
Ha OCHOBE 0a30BBIX €CTECTBEHHOHAYYHBIX U
MaTEeMaTHYECKUX 3HAHUU

OIIK-2 Cniocoben
dbopmyIupoBaTh
3a/1a4mn
npodeCCHOHATbHON
JESITEIILHOCTH Ha
OCHOBE 3HAaHUU
PO MIEHBIX
pas3zenos
MaTEeMaTHYECKHUX U
€CTEeCTBEHHO-
HaYYHBIX
JVICITATUTHH

O6menpodeccrnoHanbHbIE
KOMIICTCHIINHU

OIIK-2.3.1 31HaTh TpoHUIbHBIC Pa3IeITbI
MaTCMAaTUYCCKUX U CCTCCTBCHHO-HAYYHBIX
JTUCIUTIIAH

2. Mecro nucummumHbl B cTpykType Ol
JucuumurHa He Oa3upyercss Ha 3HAHUAX, paHee MPUOOPETEHHBIX CTYAEHTaMH IpPU

HN3YUCHHUU B BY3€ KaKux-1100 JUCLIUITIINH.

3HaHMUsl, MOITYYECHHbBIE IPU U3YUYEHUU MaTepuaia JaHHOW TUCLUIUIMHBI, UMEIOT KaKk
CaMOCTOSITEJIBHOE 3HAYECHUE, TAK U HCIIONIB3YIOTCS IIPU U3YYEHUU APYTUX JUCLUILINH:
Maremaruka. Teopust BEpOATHOCTEN U MaTEMaTUYECKask CTATUCTUKA

3. OOBeM U TpyI0EeMKOCTb TUCITUTLIAHBI
Jlanubie 00 oOmieM 00beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BHIOB y4eOHOM
paboTHI 10 AUCHHUTUINHE (M paclpeeNeHIe 3TOH TPYIOEMKOCTH 110 CEMECTPaM) MPEACTABIICHBI B

Tadymue 2.
Tabmuua 2 — O6beM U TPYIOEMKOCTh TUCIUITUHBI
Paznensl, TeMBI JUCITUTITHHBI Jlexmn I13 (C3) JIP KII CPC
(qac) (qac) (qac) (qac) (qac)
Cemectp 1
Paznen 1. KommnekcHble yncna u 6 8 8
MAaTpPHUIIBI
Pasnen 2. CucteMbl TMHEHHBIX 6 9 8
ypaBHEHUI
Pasnen 3. JIuneliHbIe TPOCTPAHCTBA 5 0 8
Pasnen 4. BekTopsl 6 8 8
Pasnen 5. IpsimMast Ha TUIOCKOCTH 4 4 8
Pasnen 6. IIpsamasi U IIIOCKOCTE B 4 5 8
MPOCTPAHCTRE
Paszen 7. KpuBbie BTOpOTo mopsiika 3 0 10




Hroro B cemecTpe: 34 34 58

Uroro: 34 34 0 0 58

4. ConepxaHue JUCITUTUTIHBI
4.1. Pacnpeznenenue Tpy10€MKOCTH TUCHUIUIMHEI MO pa3/jenaM 1 BUIaM 3aHITHI.
Pazgenpl, TeMBbI TUCITUTIIIUHBI K KX TPYJAOEMKOCTh TPUBECHBI B TaOIUIIE 3.

Tabnuna 3 — Pa3ensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Paznensl, TeMBI JUCITUTUTHHEI Jlexmn I13 (C3) JIP KII CPC
(qac) (qac) (qac) (qac) (qac)
Cemectp 1

Pazmen 1. KommnekcHsle unciaa u 3] 8 8
MAaTPHITBI
Pasnen 2. CucteMbl IMHEHHBIX 6 9 8
ypaBHEHUI
Pasnen 3. JIunelHbIe TPOCTPAHCTBA 5 0 8
Pasnen 4. BekTopsl 6 8 8
Pazpen 5. IlpsimMas Ha mI0CKOCTH 4 4 8
Pazpnen 6. IlpsiMas 1 MI0CKOCTD B 4 5 8
MTPOCTPAHCTBE
Paznen 7. KpuBble BTOporo nopsijika 3 0 10
HUroro B cemectpe: 34 34 58
HUrtoro: 34 34 0 0 58

IIpakTnueckass MOATOTOBKA 3aKJIIOYAETC B  HENOCPEACTBEHHOM  BBIIIOJHEHUU
oOy4JalolmUMHUCs  OMNpEAENCHHBIX  TPYIOBBIX  (PyHKUMIA,  CBSI3aHHBIX C  Oynyiei
npo¢eCcCHOHATIBHOMN 1A TETbHOCTBIO.

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

Tabmuna 4 — ConeprkaHue pa3JeyioB U TEM JEKIIMOHHOTO ITUKIIA
Howmep paznena HaszBanue u conepkanue pas3iesioB U TEM JICKIIMOHHBIX 3aHATHI

1. [ToHsiTHE KOMILIEKCHOTO yucha. J[elcTBUs Hal KOMIUIEKCHBIMU YHCIIAMHU B
anreOpandeckoit ¢dopme. JlelicTBuS HaAJ KOMIUIEKCHBIMH YHCIaMHU B
Tpuronomerpuueckoir popme. @opmyna Myaspa. M3pneueHue KopHS 3
KOMIUIEKCHOTO Yncia. (2 gaca)
Ilonsatne marpuubl. JIMHEHHBIE oOllepaluy Hax MaTpuuaMu. JIuHelHas
3aBUCUMOCTh W HE3aBUCHMOCTh MATpUL. TpaHCIOHMPOBAHHE MATPHIL.
YMHO)eHue MaTpull. MHOrO4WwIeHbl OT KBaJpaTHBIX MaTpull (4 yaca)
2. Omnpenenurenu u ux cpoiictBa. OOpaTHast maTpuiia. Pemenue npocteimmx
MaTpuU4HbIX ypaBHEHUU. MaTpuyHblii METOX pEUICHUS JIMHEHWHBIX
ypaBHeHHiA. (2 Jaca)
Meron Kpamepa. Metox I'aycca. (2 gaca)
CoOcTBeHHBIE YHCIa U COOCTBEHHBIE BEKTOPBI KBAJPAaTHBIX MAaTpUIL.
DYHKIIMU OT KBaJIpaTHBIX MaTpHI] (2 yaca)
3. Jluneitnsle nmpocTtpaHcTBa. OmnpeneneHne W npumepsl. basuc u




koopauHathl. JluHeWHbIe  TpeoOpa3oBaHus. Marpuia  JIMHEHWHOTO
npeoOpa3oBaHus. (5 4acoB)

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

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

VYpaBHeHMsI NpsIMON Ha IUIOCKOCTH. 3aJaud Ha COCTaBJICHHME ypaBHEHUI
npsiMoit. (2 Jaca)

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

YpaBHEHMsI IITIOCKOCTHU. 3aaHKE IPSIMON B TPOCTPAHCTBE. (2 yaca)

VYTros MeXIy IMIIOCKOCTAMHU. YTOJI MEXAY IPSIMBIMU B IIPOCTPAHCTBE. YTOII
MEXIY MNpsSMOM M IUIOCKOCTBIO. PaccTosHMe OT TOYKM OO IUIOCKOCTH.
PaccrosiHne Mexay napajiesbHBIMHU IUIOCKOCTSIMH. PaccTosiHue oT TOYKH
710 TIPSIMOY B TIPOCTPaHCTBE. (2 yaca)

Ommurc. ['unep6ona. [Tapabona. IlonspHoe ypaBHEHHE KPUBOW BTOPOTO

nopsiika. KaHoHW4Yeckne ypaBHEHUs KPUBOM BTOPOTo mopsiaka (3 gaca)

Tabnuna 5 — [IpakTudeckue 3aHATHS U UX TPYJTOEMKOCTh

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHATH
TeMbl MpakKTUYECKUX 3aHATHH U UX TPYAOCMKOCTh IPUBEACHBI B TAOIHIIE 5.

N3 Hux Ne
DOpMBIITPAKTH o
Ne N Tpynoem- | mpakTH4eCKOH | pa3zaeina
i TeMbl NpakTUYECKUX 3aHATHI 9ECKHX KocTh, (4ac)| moaroToskH, | muci-
3aHATUN
(dac) JIUHBI
Cemectp 1
1. | HeiicTBus HaJ KOMILIEKCHBIMU Pemenue
YUCJIaMH B alre0pandecKoi 3a7a4 5 1
dopme. Tpuronomerpudeckast
dbopmMa KOMIUIEKCHOTO YHCIIA.
2. | JlelicTBUS HAJ KOMILJIEKCHBIMH Pemenue
qyciIaMH B 3a7a4 2 1
TPUTOHOMETPHUUYECKOU (hopme
3. JIunHeitHbIe onepanuu Hal Pemrenue
MaTpHULAMHU. 3a1a4 4 1
TpaHcnoHHpOBaHWE MATPHUII.
YMHOKEHUE MATPHI]
4. | BepluncieHue onpeneIuTenci. Pewmenne
O6parnas matpura. Pemenne 3a7a4 3 2
MaTpPUYHBIX YPABHCHUM.
5. MarpuuHblii METOI PELICHUS Pemenue
CUCTEM JIMHEHHBIX YPABHEHU. 3a1a4 3 2
Meron Kpamepa
6. Merton I'aycca Pemenune 3 2
3a1a4
7. Pa3nosxeHue BEKTOPOB 110 Pewmenne
0a3ucy. Beruncnenue 3a7a4 2 4
KOOpJMHAT TOYEK B 00IIei




JIEKapTOBOM CUCTEME
KOOPJMHAT.
8. CxanspHoe Mpou3BeICHUE Pemenue 2 4
BEKTOPOB 3aja4
9. BektopHoe u cMmenranHoe Pemenue 4 4
MIPOU3BEICHUS BEKTOPOB 3aja4
10. VYpaBHeHUs IPSIMON Ha Pemenue 5 5
TJIOCKOCTH. 3aja4
11. 3ajaun Ha TIPSIMYIO Ha Pemenue 5 5
TUIOCKOCTH 3ajau
12. [IpsiMast 1 MIIOCKOCTH B Pemenue 5 6
MIPOCTPAHCTBE 3aja4
Bcero: 34
4.4. JlabopaTopHbIe 3aHATHUS
TeMbl 1a00paTOPHBIX 3aHIATHI M KX TPYJOEMKOCTh IPUBEICHBI B TAOIHUIIE 6.
Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb
N3 Hux Ne
Ne HaunmenoBaHnue 1ab0paTopHBIX paboT TPyAOCMKOCT®, | MPAKTHHECKOM | pasaera
/o (qac) MOJATOTOBKH, | JHCIIHAI
(gac) JIUHBI

VY4eOHbIM MJIaHOM HE MPEAYyCMOTPEHO

Bcero

4.5. KypcoBoe MpoeKTUpOBaHKE/ BHITTOTHEHUE KYPCOBOW PabOThI
Y4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJarommuxCcs
Buapl camocTosiTennbHON paboThI M €€ TPYIOEMKOCTh MPUBEICHBI B TAOIHIIE 7.

Tabmuia 7 — Buasl caMOCTOSITEIBHOM paOOTHI M €€ TPYTIOEMKOCTh

N Bcero, | Cemectp 1,
Bun camocrositensHoi paboTh
qac qac
1 2 3
W3ydenue TeopeTuyeckoro Marepuaia
20 20
nucturuHbl (TO)
Kypcooe npoexruposanue (KII, KP)
Pacuetno-rpaduueckue 3aganus (PI'3)
Brimonnenue pedepata (P)
[TonroroBka K TEKyIIeMy KOHTPOJIIO 18 18
ycneBaemoctu (TKYVY)
Homamruee 3aganue (/13) 10 10
KouTtposbabie paboTsl 3a0unnkoB (KP3)
ITogroroBka kK IpOMEKyTOUYHON 10 10
arrectaruu (I1A)
Bcero: 58 58




Y4eOHO-MeTOINYEeCKHE MaTepuallbl ISl CAaMOCTOSTENbHOW paboThl 00yYaromuxcs yKa3zaHbl B

mar. 7-11.

6.

5. [lepeueHsb yueOHO-METOINYECKOTO 00ECTICUCHUS
JUISL CAMOCTOSTEILHON PabOThl 00YUYaAIOIMIUXCS 110 AUCITUTUTHHE (MOIYJTIO)

[lepevyeHb neYaTHBIX U JIEKTPOHHBIX YUCOHBIX M3IaHUIH
[lepeuyeHpb neUaTHBIX U SJEKTPOHHBIX y4eOHBIX M31aHUH MpHUBEICH B Tabmuie 8.
Ta6muia 8— IlepeueHb MeYaTHBIX W AJIEKTPOHHBIX YUCOHBIX U3aHUN

KommyectBo
SK3EMILISIPOB B
Ugll_ﬂigec bubnuorpadudaeckas ccpuika OuOIIMOTEKE
(KpoMe 371EeKTPOHHBIX
IK3EMIUTSIPOB)

VYK 514 BBK Bbexnemuresa JI.A., [lerposuy A.1O., Uybapos 1. A. 200
22.151b42 COOpHUK 3a7a4 110 aHATUTHYECKOH TEOMETPUH U

nHEHHOH anrebpe: Yueb. nocobue / Ilog pen. 1.B.

Bexnemuriepa. — 2-e usz., nepepad. — M.: DUSMATIIUT,

2006. — 496 c.
VK Kazakos A.fl, Makaposa M.B. Marematuka. 50
517.521(075.8) Amnanuruueckas reomerpust: yueo. [Tocooue / CIIO.:

I'VAIIL 2019. - 51 c.
http://e.lanbook.co | beknemures, J.B. Kypc aHaauTHUecKOMi TeOMETPUHN U OBC Jlanb
m/book/58162 JMHENRHOMN anreOpsl. [DIeKTpOHHEIHN pecypc] —

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

/ J1.A. Bexnemurena, J1.B. bexnemumes, A.1O.

[etposuy, U.A. UybapoB. — Dnextpon. nan. — CIIO. :

Jlanb, 2016. — 496 c.
http://e.lanbook.co | Hosukos, A. 1. Hauana nuHelinoit anreGpsl u OBC Jlanb
m/book/71997 aHaJMTU4ecKas reoMeTpus : yueOHoe nocodue / A. U.

Hosukos. — MockBa : DUSMATIJINUT, 2015. — 376 c.
https://e.lanbook.c | MaTtematuka. 3aauu MOBBIIIEHHON TPYAHOCTH IS OBC Jlanb
om/book/115483 CTYZACHTOB BY30B : yuebHoe mocodue / . B. Banos, O.

K. UBanosa, O. A. OxyneBa, H. A. TonueHHUKOBA ; TOA

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

2019. — 156 ¢

Usnesa, A. M. Jluneiinas anrebpa. AHaIUTHUECKAS SBbC Jlann
https://e.lanbook.c | reomerpus : yae6Hoe nocodue / A. M. UBnesa, I1. 1.
om/book/152265 Ipunyrxkas, Y. 1. YepHsix. — 5-e u3a-e, UCIp. U A0 —

Hosocubupck : HI'TY, 2019. — 183 c..
https://e.lanbook.c | Bexmemumies, /1. B. Kypc aHaauTHueckoi reoMeTpUuu 1 9BC Jlanp
om/book/58162 JTMHEHHOH anreOps! : yueOnuk / J1. B. beknemuiies. —

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

448 c.
https://e.lanbook.c | T'eBopksn, I1. C. Bricmas Matematuka. JInHneitnas OBC Jlanb

om/book/48192

anrebpa M aHATUTHYECKAs TEOMETPHUS : yueOHOe mocodue
/ I1. C. T'eBopksiH. — Mocksa : ®U3MATIJIUT, 2011. —
208 c.

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

Jluneiinas anreOpa U aHAIMTHYECKAst TEOMETPHS:
yueOHUK U npakTukyM i By3oB / E. I. [lnotHukoBa, A.
I1. iBanos, B. B. Jlorunogra, A. B. Mopo3oBa; moj



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

penakuueii E. I'. IInotHukoBoit. — Mockaa:
MzmarensctBo HOpaiit, 2019. — 340 ¢

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

0de/493221 aHaJTMTHYECKasi TeOMEeTpusi: ydeOHOe TocoOue s
By30B / U1. X. Caburos, A. A. Muxaies. - 2-¢ U31.,
ucnp. u joim. - Mocksa: U3narensctBo FOpaiit, 2022,

— 258 c.
https://urait.ru/bc | ITaxomoBa, E. I'. Jluneitnas anredpa u
00de/434042 aHanuTH4YeCKas reomeTpusi. COOpHUK 3a1aHuUi:

yuebHoe rnocobue a1 6akagaBpuaTa u CrlielualInTeTa
/ E.T. IlaxomoBa, C. B. PoskkoBa. - MockBa :
W3parensctBo KOpaiit, 2019. - 110 c.

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

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

Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX OOpa30BaTEIbHBIX PECYPCOB HH(POPMALUOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTu «HTepHeT»
URL anpec HanmenoBanmue
http://www.math-net.ru OO0mepoccuiickuii MaTeMaTHYeCKUii mopTa
http://e.lanbook.com/view | OBC «Jlaub»

8. Ilepeuenb MHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepeduenr mporpaMMHOTO OOECIIEUEHHUS, HCIOIB3YeMOTr0 TMPU OCYIIECTBICHUHI
00pa3oBaTeNLHOTO MpoIiecca M0 AUCIUIITUHE.
[TepedyeHs UCIOIB3yeMOro MPOrPaMMHOTO O0ecTiedeHus TIpeacTaBieH B Tabauiie 10.

Ta6muua 10— Ilepedens nporpaMMHOTo o0ecTIeYeHHS
Ne /i HaumenoBanue
MicrosoftWindows
MicrosoftOffice
MathType
Wolfram Mathematica

Ao e

8.2. [lepeuerr  WHGPOPMAIIMOHHO-CITPABOYHBIX CHUCTEM, WCTIONB3YEMBIX  TIPH
OCYIIECTBIIEHUU 00Pa30BaTEIHLHOTO MPOIIecca MO JUCIUILTNHE

[lepeyeHb WCMONB3YeMBbIX WHPOPMAMOHHO-CIIPABOYHBIX CHCTEM TIPEACTaBICH B
tabmuue 11.

Ta6muma 11— [lepeyersr nHOOPMAITMOHHO-CITPABOYHBIX CUCTEM

Ne i/t Hanmenosanmue

9BC Jlanp



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

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

Ta6mmma 12 — CoctaB MaTepuaibHO-TEXHUUECKOM 0a3bl

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

1 | JleknmonHas ayiuTopus

2 | Ayauropus Ais PaKTHUECKUX 3aHATUI

10. Onenounsble cpeacTBa A NPOBEIEHUS IPOMEXKYTOUHOHN aTTecTalluu
10.1. CocTaB OIICHOYHBIX CpPEACTB JMJIsi MPOBEIEHHUS TMPOMEXKYTOYHOH aTTecTaluu
00ydJaronuxcs Mo IMCIUILINHE TpUBeeH B Tadmmie 13.
Tabmuua 13 — CocTaB OIEHOYHBIX CPEACTB Il IPOBEICHHS IPOMEKYTOYHOHN aTTecTalluu
Bug npomexxyTouHOM arTecTanuu [lepeueHb OIIEHOYHBIX CPEJICTB
OK3aMeH Crincok BOpocoB / 33/1a4 K 9K3aMEHY;
TecTsl.

10.2. B kauecTBe KpUTEpHUEB OIEHKH YPOBHS CHOPMHPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIINH 00Yy4JaloUMMHCA MPUMEHsAETCsl 5-0ajulbHas MIKajla OLEHKH C(HOPMUPOBAHHOCTH
KOMITETCHIINM, KOTOpas MpuBeeHa B Tabnuie 14. B TedeHne ceMecTpa MOXKET MCIOJIb30BAThHCS
100-0annpHast ~ mKama  MOAYJIBHO-PEUTHMHTOBOW  CHCTEMBI ~ YHUBEpCUTETa,  IpaBHia
UCIIOJIb30BAaHUsI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAQIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Ta6mmma 14 —Kpurepun orieHkn ypoBHs ChOPMUPOBAHHOCTH KOMITETCHITUMA

Or1eHKa KOMITETEHITUH

XapakTepucTUKa c(hOPMUPOBAHHBIX KOMIIETEHIUIA
5-0aipHas mIKaia PAKTEp (op

— oOyuaronuiicss TJIyOOKO U BCECTOPOHHE YCBOMJI IPOTPaMMHBIN
MaTepuat;

— YBEpPEHHO, JIOTUYHO, TTOCIIEIOBATEILHO M TPAMOTHO €r0 N3JIaracT;

— ONUPAsACh HA 3HAHUS OCHOBHOM W JIONOJHHUTEIBHON JMTEPATypH,
TECHO IMPHBS3BIBAECT YCBOCHHBIC HAYYHBIE MOJIOKEHHSI C MTPAKTUYECKON
JIeATEIIEHOCTHIO HAIPaBICHHUS;

— yMeJI0 0OOCHOBBIBACT U APTyMEHTHPYET BBIABUTAaEMbIC UM HJICH;

— JIeJIaeT BBIBOJBI U 0000IECHMS;

— cBOOOIHO BJIAJICET CHCTEMOM CIEIUATM3HUPOBAHHBIX MOHSITHH.

«OTIIMYHO»
(Ga4YTCHO»

— oOyyJaronuics TBEpI0 YCBOMII MMPOTPAMMHBIN MaTepuai, TPaMOTHO U
M0 CYIIECTBY W3JaraeT €ro, OINUpasCh Ha 3HAHWS OCHOBHOM
JTUTEPaTypHl,

— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEN;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHYECKOW JIESITEIBHOCTHIO
HaIpaBJICHUS,

— apryMEHTUPYET Hay4YHBIE MMOJIOKEHHUS;

— JIeJIaeT BBIBOJBI U 000O0IIECHMS;

— BJIAJICET CUCTEMOM CNEIUATU3UPOBAHHBIX MOHSITHH.

<«XOPOLLIOY
«BAYTEHO»

— oOyyJaronuiicss yCBOMJI TOJIbBKO OCHOBHOW IPOTPaMMHBIA MaTepua,
o CymecCTBYy H3JIara€Tt €ro, OIMUpasdChb Ha 3HAHHUA TOJIBKO OCHOBHOU
JIIATEPATYPEL,
«Y/IOBJIETBOPUTENIHHOY» | — JIOMYCKAaeT HEeCYIIeCTBEHHbIE OMUOKHA U HETOYHOCTH;

«BAYTCHO» — UCTIBITHIBACT 3aTPYJHEHUS B MPAKTUYECKOM MNPUMEHEHUU 3HaHUUN
HaITpaBJICHUA,
— cnab0 apryMeHTUPYeT Hay4YHbIE MTOJIOKEHUS;
— 3aTpynHseTcs B GOPMYJIUPOBAHUHU BBHIBOJOB M 0000IICHUH;




Or1eHKa KOMITETEHITUHN

5-0ayutpHad IKama

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITCTCHIIUIA

— YaCTU4YHO BJIaACCT CHUCTEMOM CIICIUAJIN3UPOBAHHBIX MOHSTHH.

«HEYIOBJIETBOPUTEIIHLHO
«HE 3aUTCHO»

Mmarepuaa;

— HE MOXKET apryMEHTHPOBATh HAYYHBIC TTOTOKCHUS;
— He QOpMYIHPYET BHIBOJAOB U 000OIICHUIA.

— o0yyaromuiicss He YCBOWJ 3HAYUTENIBHONM 4YacTH MPOrpaMMHOTO

— IONyCKaeT  CYIIECTBCHHBbIE  OIMMMOKA W  HETOYHOCTH  TPHU
paccMoTpeHHuH npo0sieM B KOHKPETHOM HaIlpaBJICHUH;
— UCIIBITBIBAET TPYAHOCTH B IPAKTUYECKOM IIPUMEHEHUH 3HAHUN;

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

Tabmuna 15 — Borpocs! (3agaun) 18 9K3aMeHa

Ne /it [Tepedens BOmpocoB (3a1a4) T IK3aMeHa Kon
WHMKATOpa
YK-2.V.1
3ananue 1. OIIK-1.V.1
1) BblHUCIUTD NPOU3BEICHNE KOMIUICKCHBIX YUCET B OIIK-1.B.1
anreOpanveckoit hopme 3anucu
(5+2i) (6 +5i)
2) BepHo 1u yTBepkacHuUe: «/lelicTBUTENbHAS YacTh
MIPOU3BEICHUS KOMIUIEKCHBIX YHCEN B alireOpandeckoi popme
3aIlMCH PaBHA ITPOU3BEAECHUIO JEHCTBUTEINBHBIX YaCTEN
COMHOXUTENEH». OTBET apryMEeHTUPYUTE.
3amanue 2.
1) BBIYHCIUTH MPOU3BEACHHE KOMIUICKCHBIX YHCET B
anreOpanveckoit hopme 3anucu
1 (7 —4i) = (1 +30)

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

3amanue 3.
1) BbruucIUTh NPOU3BEACHNE KOMIUICKCHBIX YUCET B
anreOpanveckoit hopme 3anucu
(7 +4i) = (4 —-3i0)

2) Bepno mu yrBepxkaenue: «JlelicTBUTEIbHAS YaCcTh
MIPOM3BEICHUS KOMIUIEKCHBIX YMCEN B auredpandeckoit popme
3allMCH BBIUUCIISIETCS KaK CyMMa MPOU3BEACHUS
JICWCTBUTEIIBHBIX YAaCTEW U MPOU3BEICHUS MHUMBIX YaCTel




COMHOXUTENEH». OTBET apryMEeHTUPYUTE.

3amganue 4.
1) BblHUCIUTH NPOU3BEICHNE KOMIUICKCHBIX YUCET B
anreOpanveckoit hopme 3anucu
(9 —4i) = (8 — 50)

2) BepHo 1u yTBepkacHuUe: «/lelicTBUTENbHAS YacTh
MIPOM3BEICHUS KOMIUIEKCHBIX YHCEN B alireOpandeckoi popme
3alMCH BBIYUCIISAETCS KaK IPOU3BENECHUS MHUMBIX YacTeil
COMHOXHUTENEH». OTBET apryMEeHTUPYUTE.

3ananue 5.
1) Bp4HCINTD NPOU3BEICHUE KOMIUIEKCHBIX YHCEN B
anreOpanyeckoit opme 3anucu

(9 +6i) = (2 —70)

2) BepHo nu yrBepxkaenue: «IIponsBeeHne KOMIUICKCHBIX YHCEI
B anreOpanueckoit (popme 3ammcu MOXKeT OBITh BBIYHCICHO TI0
IPaBWJIy BBIUUCIECHUSI NPOU3BENEHUS MHOrowieHoB» OTBeT

apryMEHTUPYUTE.

3anaHue. OIIK-1.B.1

1) BbIYKCIUTH MPOU3BEACHUE KOMIUICKCHBIX YHCEI.

Zy= 5(cosg+ i sing) U zZ,= ?(cosg +i sing)

2) BepHo nm yrtBepkacHUe: «Jlis BBIYMCICHUS NPOM3BEICHUS
KOMIUIGKCHBIX ~ YHCENl ~ HeoOXOAMMO  3amucarb UX B
anreOpanveckom Buae». OTBET apryMeHTHPYHTE.

3anaHue. OIIK-1.B.1

1) BbrauciuTh Y4acTHOE KOMILIEKCHBIX qucen B
TPUTOHOMETPUUYECKON (hOopMe 3aInCH.

T . . T

Z, 10(0035 +1sin 5)

= T . . T

Zy 5(COSE +1 zin E)

2) Bepno nm yrtBepkaeHue: «lIpu BBIYMCICHHH YacTHOTO
KOMIIJIEKCHBIX YUCEN MOJYJb U ApTYMEHT PE3yJIbTaTa SIBISIOTCS
pe3yabTaTaMu JIeJICHUs MOIYJIS JEIUMOr0 Ha MOJYJIb ACIUTENs
W aprymMeHTa [JeluMOro Ha apryMeHT penurens». OTBer
oOocHyiite.

Kak HazeiBaetcs popma 3amucu KOMITJIEKCHOTO YUCIIa, MMEIOIIIast YK-2.3.1

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




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

|21] - [z2] (COS(@1tp2) + isin(eite2)) ?

VYK-2.3.1

Pe3yanaT Kakou oncpanvu Hall KOMIIJICKCHBIMU YHUCJIaAMU MOIKET
OBITh 3amucaH B BUAIC |Z1]:|Z2| (COS(Q1-¢2) + iSin(@1-¢2)) ?

VK-2.3.1

3amanue 1.
1) KommuekcHoe yncio Z 3ammucaHo B areOpandeckon 1 B
TPUTOHOMETPUIECKOU hopMax:

—

Z_-.,fS ,1_1 T
_?—HE_ [cosg

Haiinnre 12-10 creneHs yucia Z

" " TE
+1 smg)

2) Kakyio ¢popmy 3amucu grcia Bbl Hcmoib3oBanu? O0oCHyiTe
CBOI1 BBIOOD

3ananue 2.
1) KowmrmiekcHOe YncIIo Z 3alicano B alreOpandecKoi u B
TPUTOHOMETPHUECKOHN opmax:

[ T , . I
Z=5+1iby3= 10((:05§ +1i smg)
Haiinute 3-10 cTeneHs uncia 7

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

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

3ananue 1.
1) Haiitu matpuny C = 44 + 3BY, rne

2 -2
10 2y,
=g 2e-(a3)
2) Bribepute u3 crrcka 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 — 5B%, rie

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

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

b) Wolfram Mathematica

VK-2.3.1
YK-2.V.3
OIIK-2.3.1




c) Microsoft PowerPoint

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

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

-4 -3
2. Bri6epuTte u3 cnimcka mudpoBbie CPeCcTBa, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JJIS PEIICHUS TaHHO! 3a/1a4H.
a) Microsoft Access

b) Wolfram Mathematica
C) Microsoft PowerPoint

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

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

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

1. Haiitu matpuny C = 44 + 3B%, rne

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

3 -3

2. BriGepure u3 crincka uQpoBble cpeicTBa, KOTOPIE MOTYT
OBITH MPUMEHEHBI JJIs pEIICHUS JaHHOW 3aauH.

a) Microsoft Access

b) Wolfram Mathematica

C) Microsoft PowerPoint

1. 3anumwure pe3ynpTaT A€HCTBUN HaJ MaTpPULIAMH.

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

A+ (-A)=
3. Tlpomomxute hopmyiy

7(A+B)=
4. Tlpomomxure hopmyny

5A-5B=
5. Tlpomomxute hopmyiny

2 x(4A)=

VK-2.3.1
OIIK-1.3.1




10.

Samanue 1.
1) Haiitu npousBenenue Matpuil A = B, tae

5
O

2) Bribepure u3 crircka U pOBBIE CPEICTBA, KOTOPBIE MOT'YT
OBITH MPUMEHEHBI JIS pelleHus TaHHOH 3a1a4un. OOocHyiiTe
BBIOOP ITU(POBOTO Cpe/ICTBA

a) Microsoft Access

b) Microsoft PowerPoint

¢) Wolfram Mathematica

3amanue 2.
1) Haiitu npousBenenue matpunl A * B, rae

L 4 3
A:(g 32 03)5':(1 —2)

3 0

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

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

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

G )

2) Bribepure u3 crircka UQpPOBBIE CPEICTBA, KOTOPHIE MOT'YT
OBITH MPUMEHEHBI JJIS PEIICHUs TaHHOH! 3a1a4H.

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

3ananue 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 nupoBbie CpeacTBa, KOTOPbIE MOTYT OBITH
NPUMEHEHBI JUTsI PeIICHHs TAHHOM 3a/1a4uu.
a) Microsoft Access

b) Microsoft PowerPoint
C) Wolfram Mathematica

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




3amanue 5.
Haittu npoussenenne matpuu A = B, T1e
2 3
A:(‘; :1 _04) B=(1 —2)
2 0
2. BriGepuTte u3 criucka udpoBbie CPEACTBA, KOTOPHIE MOTYT OBITh
MMPUMCHCHBI JIs1 pCIICHUA HaHHOﬁ 3aayu.
a) Microsoft Access

b) Microsoft PowerPoint
C) Wolfram Mathematica

11.

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

2) OOocHYHTE KaK BBIYHCIUTH OIPEICIUTENh BTOPOTO MOPSKA.

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

-
4 —5

2) OOocHYHTE KaK BBIYHCIUTH OIPEICIUTENh BTOPOTO MOPSAKA.

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

5 5l

2) OO0oCHYHTE KaK BBIYHUCIIUTH OMPEICIUTEIh BTOPOTO MOPSIKA.

3ananue 4.
1) Haiitu onpenenuTenb 2-T0 MOPSIKa MaTPHUIIBI

e
—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 MOPSAKA.

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




12.

1 2 -1
3aganue: naHa matpuua { 3 1 2

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

Alz

o ~ w DN
T
)
u

YK-2.V.1

13.

UeMy paBeH onpeaeauTenb TPEyroJbHOM MaTpULbI?

VK-2.3.1

14.

O6o3nauuM Ay, A,, ..., Ay — CTPOKU MATPULIBI U @y; @y wn; Oy -
JIEHCTBUTEIIbHBIC YHCIIA.
Ecnu cymecTByeT Takoit HabOp 4nces, Cpeid KOTOPBIX €CTh XOTS-
OBl OJTHO YKCJIO OTIUYHOE OT HYJIS, U TIPH 3TOM JIMHEHHAs
KOMOHMHAIMSI CTPOK MATPHIIBI C 3TUMHU YHCIIaMHU paBHA HYJEBOI
CTpOKE:
a;A; +a A + -+ and, =0,

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

OIIK-1.3.1

15.

ITycTth MaTpuisl A 1 A yIOBIETBOPSIOT YCIOBHIO
A'A1=A1TA=E, rue E — equnnunas MaTpHILa N -To MOPsJIKa.
Kak Ha3pIBalOTCS Takue MaTpUILbI?

VYK-2.3.1

16.

3aganue 1. Haiitu maTpuny X u3 ypaBHenus 4 * X = B, r1e
4= (j_ g) B= (—_1?7 :g)

3aganue 2. Haiitn maTpuny X u3 ypaBHeHus 4 * X = B, r1e
=5 2) r=( o)

3aganue 3. Haiitn maTpuny X u3 ypaBHeHus 4 * X = B, r1e
2= 2) =0 )

3ananue 4. Halitu matpuity X u3 ypaBHenus A * X = B, r1e
4= @ :g) B= (299 169)

3ananue 5. Halitu matpuiy X u3 ypaBHenus A # X = B, r1e

A= @ :3) B= @i 152,)

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




Kaxk Ha3pIiBaeTcs cucrema areOpandeckux ypaBHEHUH, KOKI0€ U3 YK-2.3.1
17. KOTOPBIX SIBJISIETCS INHEHHBIM?
Kakue MeTozp! pemeHus: CHCTEM JTMHEWHBIX alnreOpandeckux YK-2.3.1
18. ypaBHEHUI BaM U3BECTHBI? OIIK-1.3.1
CpaBHHUTE YCITOBUSI TPUMEHEHUS METOJIOB PEIICHHS] CUCTEM OIIK-1.V.1
JMHENHBIX ypaBHEHUH. Kakoll METO pelIeHHs] CUCTEMBI TMHEMHBIX YK-2.V.3
19. anredpanvyeckux ypaBHEHUN MPUMEHSIIOTCS B TOM Cllydae, eciid
OIIPEAEINTEND MaTPULIBI CUCTEMBI PABEH HYJO?
CpaBHHUTE YCITOBUSI TPUMEHEHUS METOJIOB PEILICHUS] CUCTEM OIIK-1.V.1
JUHENHBIX ypaBHeHUH. Kakoll METO penieH sl CUCTEMBI TMHEHHBIX YK-2.V.3
20. anredpanvyeckux ypaBHEHUN MPUMEHSIOTCS B TOM cllydae, eciid
MaTpHUlla CUCTEMBI HE SIBIISIETCSA KBaJpaTHON?
5 IIpy kakOM yCITOBUM OJTHOPOAHASA CUCTEMA JTUHEUHBIX YPaBHCHUH OIIK-1.3.1
L. MMEET HEHYJIEBOE pelIeHue?
Kak Ha3piBaeTcs qByMepHas CUCTEMA KOOPAUHAT, B KOTOPOI OIIK-1.3.1
22. KaXK7asi TOUKa Ha MJIOCKOCTH OINpEAeseTCs IByMs YHCIaMH -
HOJIIPHBIM YTJIOM U MOJISPHBIM paguycom?
Kak Ha3piBaeTcs cuctemMa KOOpAMHAT, B KOTOPOM KaXk/asi TOUKa B OIIK-1.3.1
IPOCTPAHCTBE OIpeaeseTcs TpeMs unciaamu - (I, 0, ¢), rae r—
23. pannyc-BeKTOp TOUKH, 6 U ¢ — 3eHUTHBIN U a3UMYTaJIbHBINA YTIIbI
COOTBETCTBEHHO?
Yro Takoe BeKTOp? YK-2.3.1
24. OITK-1.3.1
5 Kaxk Ha3pIiBaeTCsl BEKTOP, HAYAJIO0 KOTOPOTO COBMAAAET C €r0 YK-2.3.1
5. KOHIIOM?
26 I[To kaxoit popmyre onpenensieTcs: CKaJIipHOE MPOU3BEICHHIE OIIK-1.3.1
' BEKTOPOB?
I[To xakoii popMyIie BEIYUCISAETCS CKAIIPHOE MPOU3BEACHUE OIIK-1.3.1
—
27. BEKTOPOB @ U b , €CllM M3BECTHBI KOOPAMHATEI BEKTOPOB B
nekaproBoi cucteme (B cucreme : 0, 0y, 0z)
[To kakoit popmyIe BEIYUCIISETCS BEKTOPHOE MTPOU3BEICHNE OIIK-1.3.1
o8 BEKTOPOB, €CJIM U3BECTHHI MX KOOPAMHATHI B IEKAPTOBOW CUCTEME
' koopauHart (X, Y, z2)?
29 [To xakoii popmysie onpenenseTcs MOAyIb BEKTOPHOTO OIIK-1.3.1

IIPOU3BEECHUS BEKTOPOB?




30. UeMy paBHO pacCTOSIHUE OT TOYKH 0 MPSAMOA? OIIK-1.3.1

3aganue 1. CocraBuTh ypaBHeHUE mpsiMoM mnpoxoxasmed uepe3 | OIIK-1.V.1

. L oxt2 y—9

Touky M (2,4) v neprneHANKyYIIPHON TPsIMON — = Y

OtBer 3amucaTh B BHUAEC YpaBHEHHUS TPSAMOW C  YIJIOBBIM

ko3 urmeHTOM

3aganue 2. CocTaBUTh YpaBHEHHE NPSIMOM MPOXOASIIEH uepes

TOYKY M(1,—4) u MepIeHIUKYISIPHON psIMOi

—4x — 5y + 14 = 0.

OtBer 3amMcaTh B BUJE YypaBHEHUSA TMPSMOMl C  YIJIOBBIM

K03 uUImeHTOM

3ananue 3. CocTaBUTh ypaBHEHUE NpPSIMOH MpOXOIsALIEH uepe3

. L x+16 y—9

31. Touky M (—1,—3) u napauienbHOI nMpsiMoit : = =

OtBer 3amMcaTh B BUJE YypaBHEHUS TMPSMOMl C  YIJIOBBIM

K03 uUImeHTOM

3ananue 4. CocTaBUTh ypaBHEHUE NpPSIMOH IPOXOIALIEH uepe3

Touky M (1, —1) u nepneHuKyIsIpHOM mpsiMoil v = —5x + 2.

OtBer 3amMcaTh B BUJE YypaBHEHUS TMPSMOMl C  YIJIOBBIM

K03 uUIneHTOM

3amanue 5. CocTaBUTh ypaBHEHUE NPSIMOH MpOXOIsALIEH uepe3

. L x+l y—6

Touky M (3,1) u neprneHAuKyYIApHON psSMOn — = —

OtBer 3amucaTh B BHUAEC YpaBHEHHUS TPSAMOW C  YIJIOBBIM

ko3 urmeHTOM

Kakum ypaBHEHHEM OMUCHIBAETCS MIJIOCKOCTh B IEKAPTOBBIX YK-2.3.1
32. KoopauHaTax (X, Y, z)? OIIK-1.3.1

Chopmynupyiite  HeoOxomumoe u  jgocratounoe  ycnosue | OIIK-1.3.1
33. napasIebHOCTH MPSMON U MIIOCKOCTH.

Kakum ypaBHeHuHeM omnuchiBaeTca mnpsmas, npoxonsamas uepe3 | OIIK-1.3.1

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

Kakum ypaBHEHHEM ONUCBIBAETCS MpsiMast, TPOXOIALIas UEPE3 JIBE OIIK-1.3.1
35. TOUKH (X1, Y1, Z1) U (X2, Y2, Z2)?

Kakum 00pa3oM MOXKHO 33/1aTh MPSAMYIO C IIOMOUIBIO IBYX OIIK-1.3.1
36. IIJIOCKOCTEN?
37. C moMortipio Kakoi (opMysIbl MOXKXHO HANTH YTOJl MEXIY OIIK-1.3.1

OpsIMBbIMU ?




38.

Hopwmais k iockoctu umeet koopaunatsl (A, B, C); xoopauHaTe
HanpaBJIoEero Bekropa npsmoit (1,m,n)/

C nomo1bio Kakoil popMyITbl MOKHO HAMTH yrol MEXIy MPsIMOM U
MJIOCKOCTBIO?

OIIK-1.3.1

39.

I[To xakoii popMyIie MOKHO ONIPEACIIUTH PACCTOSTHUE OT TOYKHU JI0
MJIOCKOCTH?

OIIK-1.3.1

40.

Hanumure kaHOHMYECKOE ypaBHEHUE IUIMIICA.

OIIK-1.3.1

41.

Hanumure kaHoHMYECKOe YpaBHEHUE TUIIEPOOPBI.

OIIK-1.3.1

42.

Hanumure kaHOHMYECKOE YpaBHEHUE MapaloIIbl.

OIIK-1.3.1

43.

Wolfram Mathematica- mporpamMmmuoe obecrieueHre, BKIHOYAIOIIee
Oosb1ol HAO0Op MareMaTHYecKUX (YHKIHUN B TOM YHUCIIE CUCTEMY
KOMIThIOTEPHOU anreOphl,

UTto 03HauaeT 3amuch B 3TOU nporpamme?

m = {{1, 23,{3,43)

OIIK-1.3.1

44,

Wolfram Mathematica- mporpamMmmuoe obecrieueHre, BKIFOYAIOIIee
Oosb10l HAOOp MareMaTHYecKUX (PYHKIHUN B TOM YHUCIIE CUCTEMY
KOMITHIOTEPHOU anreOphl,

Kak Oyner BoIrIsiieTh MaTpuia (; i) B nannoii nporpamme?

OIIK-1.3.1

45.

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

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

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

Uro Beluncisiercsa B JaHHOM citydae? Kakue orpannyeHus
HaJIOKEHBI Ha ATy ONEparnio?

OIIK-1.3.1

46.

Wolfram Mathematica- mporpamMmmuoe obecrieueHre, BKIFOYAIOIIee
Oosb1Iol HA0Op MareMaTHYecKUX (PYHKIUN B TOM YHUCIIE CUCTEMY
KOMITHIOTEPHOU anreOphl,

3anuimre pe3yabTaT BhIMOIHEeHUs koMauapl  MatrixRank[m],

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

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

OIIK-1.3.1

47.

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

3anuIimTe pe3yabTaT BhIMOTHEeHUs: koMaHael  MatrixRank[m],

OIIK-1.3.1



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

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

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

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

Ne i/t

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

Kon
WHMKATOpa

Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO

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

No i/ [TpuMepHBIiA TepeueHb TeM ISl KyPCOBOTO MTPOSKTHPOBAHMS/BBITIOTHCHHUS
- KypCOBO# paboThI
yeOHBIM IJIAHOM HE MPEAYCMOTPEH
Yuebd aHOM HE IIPEAYCMOTPEHO
Bompocsl 11 IpOBeIEHMsS NPOMEXYTOYHOM arTecTalvMd B BHJIE TECTUPOBAHUSA

MpeICTaBICHBI B TabmwuIe 18.

Tabmmma 18 — [IpumepHsIii TepedeHb BOIPOCOB ISl TECTOB

Ne . Kon
[TpumepHBIii TepedeHb BOITPOCOB ISl TECTOB
/11 WHJIMKaTOpa
TuoBoN BapuaHT TECTOB
1 cemectp
1 | dana maTpuna 1) ay VK-2.V.1
2)  -ap
A:(all alz)
Qz; Qzz/
3) ay
Eé anredpandeckoe
JIOTNIOJIHEHHUE A 55 PABHO. .. 4)  —ax
2 | U3 mpuBen€HHBIX MaTPHIL di1  dq2 VK-2.V.1
a a
oOpaTHbIE CYIIECTBYIOT y 1) 21 22
0 as
MAaTpHIL. . .
0 0 dj3
2) 0 0 daz
0 0 ai;
a1 A1z A3
3) ( 0 apxp axy
0 0 dsz3




@17 Q33 Qg3
Uy GOapz Qz3
0 0 0

Kakum  metomom  moxuHo | 1) TI'. Kpamepa YK-2.3.1
peuInTh CHCTEMY
| 2) K. ®.Taycca
OIIpEIEIIUTEND OCHOBHOU
MaTpHILbI KOTOPOU paBEeH HYIIO 3)  crnomompio 0OparHO#
MaTpPHIIbI
4)  moObIM CIIOCOOOM
Cucrema coBmecTHa Torma u | 1)  Oousbmie 1 YK-2.3.1
TOJIBKO TOT/Ia, KOT/IA. .. 2)  paHTr MaTpPHUIlbl CUCTEMBI
paBEH paHTy pacIIUPEHHON
MAaTpPHIIbI CHCTEMBI
3) panr pasen 0
4)  panr pasen |
JIIst  BEKTOPOB a 1 b | 1) BeKTOpBI MEePIEHIUKYIAPHBI YK-2.V.1
BBIIOJTHSIOTCS YCIIOBHSL: 2) BEKTOPBI MapaljIeIbHbI OIIK-1.3.1
3) BEKTOpHI TMapaulelibHbl W HE
by by b MOT'YT JIeKaTh Ha OJTHOM MPSIMO
Ax Ay Qg 4) BEKTOpBI  JIe)KaT Ha  OJHOM
Torza.... NPSMOU WIIH MApaIeIbHbI
BekropHoe npousseneHue 1) kommuHeapHOW MuiockoctH, B | YK-2.3.1
— o
BEKTOPOB @ ¥ b — 3T0 KOTOpOU JIexKaT
BEKTOD. .. HepeMHOYKaeMbIe BEKTOpa
2)  TepIeHAUKYISPHBINA
IUIOCKOCTH, B KOTOPOM JIe)KaT
MIEPEMHOKAEMbIC BEKTOPBI
3) Hynesoi
4)  coBmAmalOUIMii C OJHHM U3

MEPCMHOKACMBIX BEKTOPOB




7 | PaccrossHME OT TOYKHM [0 1) |Axq+Byy+C| VK-2.3.1
21p2 4212
IJIOCKOCTH MOYHO BBIYHMCIIUTH VAZ+B2VA?+C OIIK-1.3.1
o gopmyze... 2) A4, +B,B,+C,C,
|4z +BiecE [a3eBzicE
VAZ+BZ+ (2
4) |Am+Bn+Cp|
VAS+B=+C*/m*+n-+p
8 | 'eomerpuueckoe mecto Touek | 1)  rumepbosIoi OIIK-1.3.1
MJIOCKOCTH, CyMMa PacCTOSTHUN 2) Sos10ii
napabomoit
OT KaXJI0W U3 KOTOPBIX J0 JIBYX
JAHHBIX TOYEK ATOU IJIOCKOCTHU 3)  OKpYXKHOCTBIO
€CTh  BENMYMHA TOCTOSIHHAS, |  4)  symmcom
Ha3bIBACTCH. ..
9 | Haiittu ypaBHEHWE MpPSIMOIA, 1) x+1 _ y-2  z—4 OIIK-1.V.1
MPOXOIAIIEH  4Yepe3  TOYKY —3 2 4
A(—1; 2; 4), nepneHauKyISIPHO 2) x+l _ y+2  z+4
3 2 4
IJIOCKOCTH
3x-2y-4z+1=0 gy TL_yz_z4
-3 -2 —4
X+l ytz_ z+s
4) -3 -2 -4
10 | Pemute cucremy JmHedHbIX | 1) x=0,y=1,z=-3 OIIK-1.V¥.1
ypaBHeHHi MetogoMm ['aycca 2)  x=0,y=1 z=-2
x+y+z=-2
2x —y+3z=-10 3) x=0,y=-1,z=2
—x+2y—z=>5

4)

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




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




4)

16 | YpaBHeHwue npsmoit, | 1) (x—a)+(y—b)=0 VK-2.3.1
MPOXOJIAIIECH Yepe3 NIBE TOUKH y—y1 x4
2) ——=—-
MOKHO COCTaBHTh o Y2y 2ma
hopmyre... 3) A(x—xp) +B(y—y,) =0
4)  y—yo =k(x—xp)
17 | l'eomerpuueckoe mecto Touek, | 1)  IlapaGomy YK-2.3.1
KOTOpbIE XapaKTePHU3YIOT 2)  oxpysHOCTS
SKCUEHTPUCUTET € >]
TpecTaBIseT coboit 3)  rumepGomy
4)  smunc
18 € 1) nelcCTBUTEIBHON OCBIO YK-2.V.1
OTHoOlIEHHE  ~— Ha3bIBAETCH...
4 2) acHUMIITOTOMH
3) OIKCIEHTPUCHTETOM
4) (oKambHBIM PATHYCOM
19 | Haiitu ypaBHeHHME IPAMOH, 1) x+¥l _y-2  z—4 VK-2.V.1
3 -2 -4
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28 | Pemuth CcHCTEMY  JIMHCHHBIX 1) (1;0;0) OIIK-1.V.1
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[lepeyeHb TeM KOHTPOJBHBIX PAadOT MO AMCLUUIUIMHE OOYYAIOIIMXCS 3a04HOM (HOpMBI

00y4eHus1, TpeICTaBJICHBI B Ta0ymie 19.

Tabmuua 19 — I[lepeueHb KOHTPOJIBHBIX paboOT

| Nen/m |

IlepeueHb KOHTPOIBHBIX PabOT
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\ He npenycmorpeno

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

11. Meroauueckue yKazaHus sl 00y4aroMXCsl 10 OCBOCHUIO AUCHUIUINHBI

[lenpt0 TUCHMIIMHBL SBISETCS — IOJYYEHHE CTYAEHTaMH HEOOXOJUMBIX 3HAHMUH,
YMEHUH U HaBBIKOB B 00JIaCTH aHAIMTHUYECKON reOMEeTpUU U JIMHEHHOW anreOpbl, pa3BUTHE
IPOCTPAHCTBEHHOT'O MPEJCTABICHHS CTYIEHTa; BOOOpaKE€HMS; JIOTMYECKMX M  CUETHBIX
CIOCOOHOCTEH; OpPraHW30BAaHHOCTH IPU MPOBEACHUU OOJbIIero o0beMa BBIYMCICHHIA;
UCIOJIb30BAHUS MAaTEMaTUKU I PELICHHUsS KOHKPETHBIX 3aJad, 00ecleyeHHe OCHOBBI IS
IIPUMEHEHHSI MAaTEMaTUYECKMX METOJIOB MCCIIEOBAHUS, MOJAEIUPOBAHUS, IPOEKTUPOBAHNUS,
ONHUPAIOLIYIOCS Ha JaHHYK JUCLHUIUIMHY, KOTOpbIE HIpPAlOT BCe OONBIIYIO poOib B
COBPEMEHHOM HAyKe U TEXHHUKE.

11.1. Meroauyeckue yka3zaHds i1 OOYYAIOIIMXCS IO OCBOCHHIO JIEKIIMOHHOTO
MaTtepuana

OcCHOBHOE Ha3HA4YEHHUE JICKIIMOHHOTO MaTe€pHalla — JIOTMYECKH CTPOMHOE, CUCTEMHOE,
riy0oKoe M ICHOE M3J0XKEeHHe yueOHoro marepuana. HazHaueHue COBpEMEHHOM JIEKIUMHU B
paMKax JUCLUIUIMHBI HE B TOM, YTOOBI MOJTYYHUTh BCIO MH(POPMALMIO IO TEME, & B OCBOCHUU
(dbyHIaMEHTAIBHBIX TPOOJIeM AUCUUIUIMHBL, METOJOB HAYYHOTO IIO3HAHUS, HOBEHIINX
JOCTHKEHUH HayuyHO! MbICIH. B yueOHOM Iporecce JIeKIHs BBINOIHAET METOI0JIOTHYECKYIO,
OpPraHU3alMOHHYI0 M WHGOpMANMOHHYIO (yHKIUH. JleKuus pacKpblBaeT TNOHATHUHHBINA
anmnapar KOHKPETHOW oOyacTH 3HaHus, €€ HpoOJeMbl, JaeT IEeJIbHOE HPEJCTaBICHHUE O
JUCLUILIMHE, T0KA3bIBAET B3AUMOCBS3b C JPYTMMH JUCLIUILIMHAMM.

IInanupyemble pe3yabTaThl 1P OCBOEHUH 00yYalOUIMMUCS JIKIIMOHHOTO MaTepuaa;

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

— TOJY4Y€HHUE OIbITa TBOPUECKONW PabOThI COBMECTHO C IPENOAaBaTENIEM;

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

— TOSBJICHHE HEOOXOIMMOIro MHTEpeca, HEOOXOOUMOro JJsl CaMOCTOSITEIbHOMN
paboTsI;

— IOJIyYE€HUE 3HAaHUU O COBPEMEHHOM YPOBHE DAa3BUTUS HAYKM W TEXHUKH U O
MIPOTHO3€ UX Pa3BUTHS Ha OIKANIINE TOJIBI;

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

— TOJy4EeHUE TOYHOTO TOHUMAaHUS BCeX HEOOXOAUMBIX TEPMUHOB U MOHITHH.

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

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




11.2. Meroanyeckue  yKazaHus JUId  OOYYaIOUIMXCS MO  MPOXOXKICHUIO
MPAKTUYECKUX 3aHITUN

[IpakTryeckoe 3aHsATHE SBISAETCS OAHOM M3 OCHOBHBIX ()OPM OpPraHU3ALUHU Y4eOHOTO
mpouecca, 3akjloYarolieiics B BBIIOJHEHUH OOY4YaIOUUMHUCS TOJ  PYKOBOJACTBOM
npernojiaBaTeNsi KOMIUIEKCa YYeOHBIX 3aJaHUi C IIeTbI0 YCBOEHHUS HAyYHO-TEOPETHUYECKUX
OCHOB Y4eOHOH IUCIHMIUIMHBL, MPUOOPETEHHs] YMEHUH M HaBBIKOB, OIbITA TBOPYECKOI
NESTEIBHOCTH.

llenpto MpakTHYECKOro 3aHATHS JUId  OOydarollerocs SBIsIeTCS IPUBHUTHE
oOyuJaroiemMcsi yMEHUU U HABBIKOB MTPAKTUYECKON ACSITEILHOCTH 110 H3y4aeMOW JUCIUILTHHE.

[Inanupyemble pe3yabTaThl IPU OCBOCHUHU 00YUaIOLIEMCs MPAKTUYECKUX 3aHATHI:

— 3aKpervieHHe, YriIyOJieHHe, pacUuIMpeHHe M JeTalu3als 3HAHWH NpH pelIeHUuN
KOHKPETHBIX 33]1a4;

— pa3BUTHE TII03HABATEJBHBIX CIIOCOOHOCTEH, CAMOCTOSATEIBHOCTH MBIIUICHUS,
TBOPUYECKON aKTUBHOCTH;

— OBJIAJICHUE HOBBIMH METOJaMU WU METOJAMKAMH HM3yYeHHUs KOHKPETHOW yueOHOil
TV CLUTIIINHBI;

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

— obecrieyeHne palMOHAIBHOIO COYETAHUS KOJUIEKTUBHON M MHIAMBUAYAIbHOU (opM
oOy4eHMUs.

@OyHKIUY TPAKTUYECKUX 3aHATUH:

— IO3HaBaTeJbHAs;

— pa3BUBaIOILAs;

— BOCHHTATEIbHAS.

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

— O3HAaKOMUTEJIbHBIE, IPOBOJUMBIE C LEIBI0 3aKpEIUIEHUsT W KOHKpPETH3aluu
M3Y4EHHOI'O TEOPETHUUECKOI0 MaTepUaa;

— QHAIUTHUYECKUE, CTaBAILIUME CBOEH MENbI0 TOJyYyeHHWE HOBOM uHpopmanuu Ha
OCHOBE ()OpMaATM30BAHHBIX METO/IOB;

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

@opMbl OpraHU3alMU MPAKTUYECKUX 3aHIATHH ONpenensoTcs B cCOOTBETCTBUHM CO
crneuu(pUIecKUMA OCOOCHHOCTSAMHU y4eOHOM NUCIUIUTUHBI U 1ensiMu o0ydeHus. OHU MOTYT
MIPOBOJIUTHCS:

— B UHTEpakTUBHOW (opme (pemieHne CUTYAlMOHHBIX 3a7ay, 3aHATHA T10
MOJIETIMPOBAHUIO  PEaJbHBIX YCIOBUHM, [I€IOBBIE WUIPbl, HUIPOBOE IPOEKTUPOBAHUE,
MMUTAIMOHHbBIC 3aHSATHS, BBIC3JIHbIE 3aHATHS B OpraHu3aluu (MPeArnpUsATHs), eI0oBas
yueOHas wurpa, pojieBasi Wrpa, ICHXOJOTHYECKUH TPEHHMHI, Keic, MO3rOoBOM IITYypM,
TPYIIIOBBIE TUCKYCCHH);

— B HE MHTEPAaKTUBHOU (popMe (BBIMOTHEHHUE YIPAKHEHUH, pEIIeHnEe THUIOBBIX 3a/ad,
pellIeHne CUTYallMOHHBIX 3a/1a4 U JPYroe).

MeTtoauka nMpoBeACHUS MPAKTHUECKOTO 3aHSATHSI MOXKET OBbITh Pa3IMYHON, MPU ITOM
Ba)XHO JIOCTHIKEHHE OOIIEH 1eTH TUCIUIIIUHBI.

TpeboBanust K MPOBEACHUIO MPAKTUYCCKUX 3aHITHIA

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

[IpenonaBaTens ynTaeT yCIOBHE 3aJa4d M NpPEAaraeT CTYJECHTaM CaMOCTOSTEIbHO
pelnTh 3a7a4y, UCTOJb3ys 3HaHUs, MOJYyUYEHHbIE CTYJEHTOM Ha JeKuuH. CTyAeHT, KOTOPBI
IIEPBBIM PELINJ 3aJady, BbI3BIBAETCS K JOCKE. B ciydae ecinm CTyleHT NMPaBWIBHO PEIIMII



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

CryneHTaM BBIIAeTCS JOMAIlIHEE 3a/laHWe B BUIEC 3aJa4, KOTOPHIE OHH CHA0T B
YCTaHOBJICHHBIE CPOKH.

11.3.  Meroauyeckue  yKazaHus JUIsI  OOYYAlOMUXCA 1O  MPOXOXKIACHHUIO
CaMOCTOSITENTbHON PabOTHI

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

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

B mporiecce BBITIOTHEHUSI CaMOCTOSATEIBHOU palboThI, y 00ydaromerocs GopMupyercs
1esiecooOpa3Hoe TUTAaHUpOBaHWE pabodero BPEeMEHH, KOTOpOE TO3BOJIIET UM pPa3BHBATh
YMEHHS U HaBBIKM B YCBOCHHUU M CHUCTEMATH3AIlMHM MPHOOpETaeMbIX 3HAHUH, oOecreunBaeT
BBICOKMH YpOBEHb YCIEBACMOCTH B TMEPHOA OOYYCHHS, IOMOTAeT IOJIyYUTh HABBIKH
MOBBIIECHUS TPOGECCHOHATHHOTO YPOBHSI.

MeroauyeckuMH ~ MaTepHallaMH, HANpaBISIONIUMH  CaMOCTOSATENBHYIO  paboTy
00yJaromuUXCs SIBJISTFOTCS:

— y4eOHO-METOAMYECKUI MaTeprall 0 AUCIUTUINHE.

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

Texkymuil KOHTpPOJIb YCIIEBAEMOCTH IPEAyCMATPHUBACT KOHTPOJIb KAauyeCTBA 3HAHUU
00yJaroImuxcs, OCYIIECTBIIEMOr0 B TEUEHHE CEMECTPA C LEJIbI0 OLICHUBAHUS X0Jja OCBOCHHUS
JUCLUIUINHBI.

B Tteuenume cemectpa B cucreme aumcraHimoHHoro oOyudenus ['YAII B ¢opme
TECTHPOBAaHUS TIPOBOJATCA JBE IPOBEPOUHbIE pabOThI IO pEIIeHUI0 33hady WU OJIUH
TEOPETUUYECKUI Onpoc (MepeueHb BOMPOCOB JUIsl TECTOB pa3MelleH B «baHke BOIPOCOB» B
cucremMe quctaHimonHoro ooyuenus ['Y AIT).

Pe3ynbpTaThl TEKyIIEro KOHTPOJIS yCIEBAEMOCTH OyIyT yUYUTHIBATHCS IPH MPOBEACHUN
MPOMEXKYTOUHOH arrecTanmuu (IpU  HUCIHOJIB30BAaHUU  OaNTbHO-PEHTHHTOBOM  CHCTEMBI
OLICHUBAHMsI, KaXbli BUJ KOHTpPOJI OLIEHUBAeTCid B OauiaX, U3 KOTOPBIX (hopMupyercs
UTOTOBBIN PE3YIIBTAT).

11.5. Meroauyeckue  yKazaHus JUId  OOYYalOUIMXCS MO  MPOXOXKICHUIO
MPOMEKYTOYHOM aTTECTALINH.

[IpomexyTouHass arrecranus OOy4arOMMXCS TMPEIyCMaTpPUBAeT  OIICHUBAHHE
MIPOMEXYTOUHBIX U OKOHYATEIbHBIX PE3ylbTaTOB 00yueHus Mo AucuurinHe. OHa BKIIOYAeT
B ceOst:

— 9Kk3aMeH — (opMa OLEHKH 3HaHUH, MOJIyYEHHBIX OOy4arouIMMcsi B IIpolecce
M3Y4YeHMs] BCEH JUCHUIUIMHBI WJIM €€ YacTH, HaBBIKOB CaMOCTOSITENbHONH paboThl,
CIIOCOOHOCTH TPUMEHSITh MX JJIsl PEIICHUs MPAKTUYECKUX 3aaad. DK3aMEH, KakK MPaBUIIO,
MPOBOJUTCS B MEPUOJ PK3aMEHAIIMOHHOW CECCHUU M 3aBEPIIAETCS aTTECTAllMOHHOW OIIEHKOU
COTIUYHOY, «XOPOIIO», KyAOBIECTBOPUTEIBHOY, «HEYJOBICTBOPUTEIHHO.

Cucrema OLIEHOK MpU MPOBEACHUM MPOMEXKYTOUHON aTTEeCTAl[MM OCYLIECTBISIETCS B
cooTBeTCTBUM ¢ TpeOoBanusMu [lomoxennii «O TeKylleM KOHTPOJE YCIEBAEMOCTH U
MPOMEXKYTOUYHOU arrectannu cTyaeHTOB ['YAII, oOydaronuxcs mo mporpamMmam BBICIIETO
obpazoBanusi» U «O MOAYIbHO-PEUTHHIOBOM CHUCTEME OLIEHKM KadecTBa yueOHOH paboThI
ctyaeHToB B 'Y AID».



Jluct BHeceHUs U3MEHEHUH B pabouyro IporpaMmMy JUCIUTUIMHBI

[Hata BHEceHuUs
W3MEHCHHH 1
JIOTIOTHECHHHM.

Iloanuce BHeCHIETO
W3MCHCHHS

ConeprxaHne U3MEHEHHUH W JOTTOTHEHUI

Jara 1 Ne

MPOTOKOJIA
3aceaHus
kadeapbl

ITonmuce
3aB.
kaeapoit




