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AHHOTaUs

JucrunnuHa «MaTtemaTuka. AHaTUTHYECKas: TEOMETPHUS U JIMHEHHas anreOpa» BXOIUT B
o0pa3oBaTeNbHYI0 NpOrpaMMy BbICIIETO 0Opa3oBaHUsi — TMporpammy OakajaBpuaTa IO
HampaBjeHut0  moAarotoBku/  crenuanbHOCTH  25.03.01  «TexHuueckass  dKCIUTyaTarus
JIeTaTeNbHBIX allapaToB W JIBUTaTejei» HaNmpaBICHHOCTH «JKCIUTyaTaluss M MCHBITAHUS
ABUAIIMOHHOW W KOCMUYECKOW TeXHUKW». Jlucuurumnaa peanusyercs kadeapoit «Nel».

JlucuurminHa HateleHa Ha (G OPMHUPOBAHKE Y BBITYCKHUKA CIEIYIOIINX KOMITETCHIIUNI:

YK-1 «CnocoGeH oCymiecTBIsATh MOUCK, KPUTUYSCKUNM aHajdu3 W CHUHTE3 WHpopMaiuu,
MPUMEHATHh CUCTEMHBIN MOAXO/ ISl PEIICHUS] ITOCTABJICHHBIX 3a7au»

VYK-2 «CrnocobOeH ompenensatb Kpyr 3a7ad B paMKaxX IOCTaBJICHHOHW €M W BBIOMpaTh
ONTUMAJIFHBIC CIIOCOOBI MX PEIICHUS, UCXOJs U3 NEHCTBYIOIIMX MPABOBBIX HOPM, UMEIOIIMXCS
pECYpPCOB 1 OTpaHUYECHUIN»

OIIK-1 «Cnoco0eH ucnoib30BaTh OCHOBHBIC 3aKOHBI MATEMATHKH, €AMHULIBI H3MEPEHUS,
dbyHIaMeHTallbHbIE MPUHIUIB U TEOPETUYECKHE OCHOBBI (DM3HUKH, TEOPETUYECKOW MEXaHUKH,
TUIPABJIVKHY, HIMEIOIINE OTHOIICHUE K TEXHUUECKOMY OOCTYKUBAHUIO BO3IYITHBIX CYJOBY

OIIK-4 «CrnocobeH MOHMMATh MPUHIMIBI PaOOTHI COBPEMEHHBIX HWH(OPMAITMOHHBIX
TEXHOJIOTHI U UCTIONIb30BaTh UX ISl pEIICHUS 3a/1a4 PO ecCHOHAIBHOMN NeATeThHOCTHY

ConepxaHue NUCHMILUIMHBI OXBAThIBAET KPYr BOIPOCOB, CBSI3aHHBIX C AHATIUTUYECKHM
OTHCAaHUEM TE€OMETPUUYECKUX 00BEKTOB; H3YYCHHEM CBOMCTB JIMHEWHBIX MTPOCTPAHCTB.

[IpenogaBanue AMCHUIUIMHBI IpeAycMaTpuBaeT cienyromue ¢GopMbl OpraHu3alHuu
y4eOHOTO Tpolecca: JeKyuu, NpaKmuyeckue 3auAmus, CaMOCMOosAmenvHas paboma
obyuarowe2ocs.

[IporpamMmmMoil AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONINE BHUIbI KOHTPOJS: TEKYIIUI
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHAs! aTTecTanus B GopMe 3K3aMeHa.

OOmiasi TpyAO0EMKOCTh OCBOEHUS JUCHIUILIMHBI 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, KOTOPBIM JIEKUT B OCHOBE BCEM
CUCTEMBI BBICIIETO OOpa30BaHUs COBPEMEHHOTO CHEIUAINCTAa M U3YyYaeT MPOCTPAHCTBEHHBIC
(GbOpMBI U KOJTMYECTBEHHBIE COOTHOILLIEHUS OKPY>KAIOILIEr0 HAC IeHCTBUTEIHHOIO MUPA.

N3yuenue naHHON AMCIUIUIMHBI MO3BOJIET PA3BUTh MPOCTPAHCTBEHHOE MPEACTABICHUE
CTYJEHTa; CTUMYJIUPYET €ro BOOOpaK€HHE; pa3BUBAET €ro CUETHbIE CIIOCOOHOCTHU; MO3BOJISET
JEMOHCTPHUPOBATh IEJEYCTPEMIIEHHOCTh, OPTaHM30BAHHOCTh TMPU TPOBEACHUU OOJBIIETO
00beMa BBIYUCIICHUH; 00beIUHSAET OOJIBIIMHCTBO PAaHHEE N3YYCHHBIX 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 OOIIeH KYIbTYPHI.

Matematuueckue METOJbl HCCIIEAOBAHUS, MOJEIMPOBAHUS, MPOECKTUPOBAHMUS,
OMHPAIONIYIOCS HA JIAHHYIO TUCIUILUIMHY, UTPAIOT BCE OOJBIITYIO POJIh B COBPEMEHHOU HayKe
U TeXHUKE. B 3HaUNTENbHOM CTENEeHN 3TO BHI3BAHO BCE YOBICTPSIOMIMMCS Pa3BUTHEM HAyKH U
TEXHUKH, TJIABHBIM 0O0pa30M BBIYHCIUTEILHON TEXHUKH W HH(POPMAIIMOHHBIX CHCTEM, a
TaKKe KOMIBIOTEpU3AIMEH TPAKTUYECKH BCeX 00yiacTel 3HaHWN. BO3MOKHOCTH yCIIEeIIHOTO
WCIIOIb30BAaHUSI MAaTEMAaTUKU JIJISl PEIICHUS] KOHKPETHBIX 3a/1ay CYIECTBEHHO PACIIUPSIIOTCS,
4TO, B CBOIO O4Yepeab, MPUBOAUT K HOBBIM TpeOOBaHUSAM, NPEIbIBISIEMBIM K
MaTeMaTHYeCKOMY 00pa30BaHUIO COBPEMEHHBIX CIIEIMATMCTOB B OOJIACTH MaTEeMaTHYEeCKHX
METO/IOB.

B o0mactu BocmuTaHWs JIMYHOCTU LEJIbIO TMOATOTOBKH TO JAHHOW IWCIUTUIMHE
aBigercs (HopMHpOBaHHE CIIOCOOHOCTH JIOTUYECKHM BEPHO, ApryMEHTHPOBAHHO U SICHO
CTPOUTDH YCTHYIO U MUCbMEHHYIO PEUb.

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

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

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

Tabnuna 1 — [lepeueHs KOMIETEHINIA U MHAUKATOPOB UX TOCTHXKEHUS

Kareropus (rpymma) Kon n Kon n HanmMeHoBaHMe HHIUKATOpA
HaMEHOBAaHUE
KOMIIETEHI[UNA JIOCTYKEHUS KOMITETEHIINN

KOMIIETEHIIU

VK-1 Criocoben

OCYIIECTBIISTh

HOUCK, KPUTHYECKUN

- KP VK-1.3.2 3HaTh METOIUKU CUCTEMHOI'O
aHAJIN3 U CUHTE3
YHuBEpcabHBIC MOAXO0/a IJIsl PEIICHHS TIOCTABJICHHBIX 3a71a4

nHGopMau
KOMIICTCHITUHN (opmaruy, VK-1.B.2 BiageTh HaBBIKAMHA CHUCTEMHOT'O

MIPUMEHSATH
. MOAXO0/a IJIsl PEIICHHS TIOCTABIICHHBIX 3a71a4
CUCTEMHLIN MMOIXO0M

AJI pECIICHUA
IIOCTABJICHHBIX 3a1a4

YK-2 Cnocoben YK-2.3.1 3HaTh BUIBI PECYPCOB U
OTIPENIeNATh KPYT OTpaHUYCHUS JIUISl PEIICHHSI TOCTABICHHBIX
YHuBepcanbHbIe 3ajaiBp aMK%X aad
. nocTtaBiicHHON e | YK-2.V.1 yMeVTL MPOBOJUTH AHAJIU3
U BBIOMpAThH MIOCTaBJICHHOW 1eNu U (hOpMyITHpOBATh
ONITUMAJTEHBIC 3aJ1au, KOTOPBIE HEOOXOUMO PEIINUTh IS

CoCO0BI UX €€ NJOCTUXKEHUS




peuieHus1, uCXoIs U3
JEUCTBYIOIUX
IIPaBOBBIX HOPM,
UMEIOLINXCSA
pecypcoB u
OTpaHUYECHUN

VK-2.Y.3 yMeTh BbIABUTATH
aIbTCPHATUBHBIC BAPUAHTHI ICUCTBUH C
1IETTBI0 BBIOOPA ONTUMAJILHBIX CITOCOO0B
penieHus 3aj1a4y, B TOM YUCJIE C TOMOIIBIO
u(pPOBBIX CPEACTB

YK-2.B.2 B1aneTs HaBBIKaMH BBIOOpa
ONTUMAJIBHOTO CTI0Cc00a pelieHus 3a/1a4 ¢
Y4E€TOM UMEIOIIUXCS YCTIOBUM, PECYPCOB U
OTpaHUYCHUN

OIIK-1 Cnocoben
UCTIOJTb30BaTh
OCHOBHBIC 3aKOHBI
MaTeMaTHKH,
CIMHUIIBI
U3MEpEHUs,
byHaamMeHTanbHbIC
TIPUHITATIBL |
Oo6menpodeccnoHaNbHBIE | TEOPETUIECKUE
KOMITCTECHIIHH OCHOBBI (PU3UKH,
TEOPETUYECKOUN
MEXaHUKH,
THJIPABIIUKH,
UMEIOIINE
OTHOIIICHHE K
TEXHUIECKOMY
00CITyKUBAHUIO
BO3YIIHBIX CY/IOB

OIIK-1.3.1 3HaTh OCHOBHBIE 3aKOHEI,
ITOJIOXKECHUSA U METOAbI BBICIIIEN
MaTeMaTHUKH, METOIbI (hopMalTh3aIuu
MPUKIIAAHBIX 3a/1a4, BOSHUKAIOIHUX B XOAC
poeCCUOHATBHON IEATETLHOCTH

OIIK-4 Cnocoben

HIOHHMAaTh
OPUHIUIBI pabOTHI
COBPEMEHHBIX

ObmenpodeccruonanbHbie | HHGOPMAIIMOHHBIX

KOMIICTCHIIHH TEXHOJIOTHH U

HUCIIOJIB30BaTh UX
JUTSL pEeIICHHs 33139
npohecCHOHATBLHOM
JICSATEIbHOCTH

OIIK-4.3.1 3HaTh anropuTMsbl pelIeHUs
MPUKJIAQJAHBIX 1 UHKEHEPHBIX 33734

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

HN3YUCHHUHU B BY3€ KaKUX oo JUCLUIIIINH.

3HaHUsl, MOITYYECHHBIE IPU M3YUYEHUU MaTepuaia JaHHOW TUCLUIUIMHBI, UMEIOT Kak
CaMOCTOSITEJIBHOE 3HAYECHUE, TAK U HCIIONB3YIOTCS IIPU U3YYEHUU APYIUX JUCLUILINH:
- Maremaruka. Teopust BEpOATHOCTEN U MaTEMAaTUYECKAs CTATUCTUKA

3. OOBeM U TpyI0EeMKOCTh TUCITUTLIAHBI
Jlanubie 00 oOmieM 00beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BHUIOB y4eOHOM
paboTHI 10 AUCHHUTUINHE (M paclpeaeNieHUe 3TOH TPYIOEMKOCTH 110 CEMECTpaM) MPEACTABICHBI B
Tadymue 2.

Tabmuua 2 — O6beM U TPYIOEMKOCTh TUCIUIITUHBI

TpynoeMKoCTh 1o

Bu eO0HOI pPaboTHI Bcero
aya p cemMecTpam




Nel

1 2 3
Oowan mpyooemKkocma oucyunIunbl, 5/ 180 5/ 180
3E/ (uac)
M3 Hux uacoe npakmuyeckoil no020moeKu
AyoumopHhuvie 3anamus, BCETO 4ac. 16 16
B TOM YHCJIE:
nexuu (JI), (gac) 8 8
npaktudeckue/cemunapckue 3anarus  (113), 8 8
(dac)

naboparopusie padbots (JIP), (dac)

KypcoBoii mpoekT (padota) (KII, KP), (uac)

9K3aMeH, (Jac) 9 9
CamocmosamenvHnas paboma, Bcero (dac) 155 155
Buo npomesxxcymounoii ammecmayuu:. 3a4er,
mudd. 3auger, sk3amen (3auer, udd. 3au, JK3. JK3.
DK3.%%)

[IprMedanue:  KaHIIaTcKuii SK3aMeH
4. ConepxaHue JUCITUTUTHHBI
4.1. Pacnpeznenenue TpyI10€MKOCTH TUCLHUIUIMHEI MO pa3/jenaM 1 BUIaM 3aHITHIMA.
Pazgenpl, TeMBbI TUCITUTITUHBI M KX TPYJOEMKOCTh ITPUBEJICHBI B TabuIIe 3.

Tabnuna 3 — Pa3ensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh
[IpakTueckass MOATOTOBKA 3aKJIIOYaeTCd B  HEMOCPEACTBEHHOM  BBINOJHEHUU

Oo0y4yarolKUMHUCS  OMNpENEeNEeHHBIX  TPYIOBBIX  (YHKUMHA, CBA3aHHBIX C  Oy;ymiel
npodeccHoHaIbHON AEATETLHOCTHIO.

4.2. CopneprxaHue pa3/ieioB U TEM JIGKIIMOHHBIX 3aHATHH.
ConeprxkaHne pa3iesioB U TEM JICKITMOHHBIX 3aHATHI TPUBEACHO B TaOIHUIIE 4.

Pazpgensl, TeMBI JUCLUIIIAHBI Jlexmun I13 (C3) JIP KII CPC
(gac) (gac) (gac) (gac) (gac)
Cemectp 1

Pasmen 1. KoMIuiekcHble yrcia u 2 2 21
MaTpHIIbI
Pazgen 2. CuctemMbl TUHEIHBIX 1 2 21
YpaBHEHUH
Pasnen 3. JIuneliHbIe TPOCTPAHCTBA 1 0 21
Pasnen 4. Bekropsl 1 1 21
Pasnen 5. [psimasi Ha MIOCKOCTH 1 1 21
Pasnen 6. [lpsimast 1 IIIOCKOCTD B 1 2 25
IPOCTPAHCTBE
Paszpen 7. KpuBsle BToporo nopsjka 1 0 25
Hrtoro B cemectpe: 8 8 155
Hroro: 8 8 0 0 155

Ta6muma 4 — ConepxaHue pa3esioB U TeM JEKIIMOHHOTO UK
Howmep paspena HasBaHue u copepxaHue pa3enoB U TeM JIEKIIMOHHBIX 3aHATHN
1. [lonsTre KoMIIeKcHOro uyncna. JleicTBUs Hag KOMIUIEKCHBIMH YHCJIaMU B




anreOpandeckoit ¢dopme. JlelicTBuS HaJ KOMIUICKCHBIMH YHCIaMHU B
Tpuronomerpuueckoir popme. @opmyna Myaspa. M3pneueHue KopHS H3
KOMILIEKCHOT'O YHCJIA.

Ilonsatne marpuubl. JIMHEHHBIE oOllepauuy Hax MaTpuuaMu. JIuHelHas
3aBHCHUMOCTh M HE3aBUCUMOCTb MAaTpHl. TpaHCIIOHUPOBAaHWE MAaTPHLI.
YMHOxkEHUE MaTpUL. MHOrO4JIEHBI OT KBaJAPAaTHBIX MAaTPULL

Omnpenenurenu u ux cBoiictBa. OOpatHast maTpuiia. Pemenue npocteimmx
MaTpU4HbIX YypaBHEHUU. MaTpuyHblii METOX pEUICHUS JIMHEHWHBIX
YpaBHEHU.

Meton Kpamepa. Meron I"aycca.

CobOcTBeHHBIE 4YHClIa U COOCTBEHHBbIE BEKTOPBHI KBaJPATHBIX MAaTpHIL.
DYHKIMU OT KBAJIPATHBIX MaTPHI]

Jluneitnple mpoctpaHcTtBa. Omnpenenenne u  npuMepbl. basuc wu
KoopauHaThl.  JluHelHble mpeoOpazoBaHus. Marpuma — JIHHEHHOTO
npeoOpa3oBaHMsI.

I'eomeTpuueckue BekTopsl. OCHOBHBIE OompeeneHus. JInHelHble onepanun
HaJ BeKTopaMmu. JInHeitHas He3aBUCUMOCTh BeKTOpoB. basuc. KoopauHaTsl.
CuctemMbl KOOPIMHAT HA MIJIOCKOCTH U B IPOCTPAHCTBE

CkansipHoe mpou3BeieHHe BEKTOPOB. BekTopHOE Mpon3BeieHNE BEKTOPOB.
CMenaHHOE IPOU3BEIEHUE BEKTOPOB.

VYpaBHeHHsI NpsIMON Ha IUIOCKOCTH. 3aJaud Ha COCTaBJICHHE ypaBHEHUU
MPSMOM.

Yron mexay npsiMbIMU Ha IUIOCKOCTU. PaccTosiHue OT TOYKH 0 NpAMOM Ha
IJIOCKOCTH. PaccTosiHre Mex 1y napajieIbHbIMU NPSIMBIMU.

YpaBHEHMsI IIIOCKOCTH. 3aaHKe IPSIMON B TPOCTPAHCTBE.

Yron Mexy IIIOCKOCTSIMH. YTOJI MEXKY NPSAMBIMU B MPOCTPAHCTBE. YTOJI
MEXIy MpsSMOM U IUIOCKOCTBIO. PaccTositHMe OT TOYKM A0 IUIOCKOCTH.
PaccrosiHne mexny napamienbHbIMU INIOCKOCTAMU. PaccTosiHME OT TOYKH
J10 NIPSIMOY B IIPOCTPAHCTBE.

Onnmunc. ['mnepbona. [Tapabona. IlomspHoe ypaBHEHHWE KPHUBOW BTOPOTO
nopsinka. KaHoHn4eckue ypaBHEHUs KPUBOI BTOPOTO MOPSIIKA

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHATHS
TeMbl MpakTUYECKUX 3aHATHH U UX TPYAOEMKOCTh IPUBEACHBI B TAOIHIIE 5.

Tabmuna 5 — [IpakTudeckue 3aHATHS U UX TPYJTOEMKOCTh

N3 Hux Ne
DOpMBIITPAKTH o
Ne N Tpynoem- | mpakTH4eCKOH | pa3zaeina
TeMbl NpakTUYECKUX 3aHATHI YECKUX
/o . KOCTb, (4ac)| TMOJATOTOBKH, | IUCIIMII-
3aHATUN
(dac) JIUHBI
Cemectp 1
1. | HeiicTBus HaJ KOMILIEKCHBIMU Pemenue
YUCJIaMH B alre0pandecKoi 3a7a4
dopme. Tpuronomerpudeckast
dbopmMa KOMIUIEKCHOTO YHCIIA. 1 1
JlecTBUs HaJ KOMITJIEKCHBIMU
YUCJIaMH B
TPUTOHOMETPHUUYECKOU (hopme
2. JIuneitHpIe onepanuu Hal Pemrenue
MaTpHULIaMHU. 3a71a4 1 1
TpaHcnoHHpOBaHWE MATPHII.




YMHOKEHUE MAaTPHI]
3. | Bbruucnenue onpenenuTenci. Pemenue
O6parnas matpura. Pemenne 3a7a4 1 2
MaTpUYHBIX YPABHCHUM.
4, MarpuuHblid METOT PELICHUS Pemenue
CUCTEM JIMHENHBIX YPaBHEHUI. 3a71a4 1 2
Merton Kpamepa. Meron
I'aycca
5. PaznoxeHue BEKTOpPOB 10 Pemenue
0azucy. Beraucnenue 3aga4
KOOPJMHAT TOYEK B 00IIEH
JIEKapTOBOM CUCTEME 1 4
KoopauHat. CKaJsipHOE
MIPOU3BE/ICHUE BEKTOPOB.
BekropHoe u cMmenranHoe
MIPOU3BEJICHUSI BEKTOPOB
6. YpaBHeHUs IPSIMON Ha Pemenue
IUIOCKOCTH. 3a/1auyl Ha MPSIMYIO 3a1a4 1 5)
Ha TUIOCKOCTH
7. IIpsiMast 1 MIIOCKOCTH B Pemenue 2 6
IIPOCTPAHCTBE 3azaqy
Bcero: 8
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 HaumenoBanue nabopatopHbix padboT TpynOEMKOCTS, | MPaKTHECKOR | pasiena
/o (qac) MOJATOTOBKH, | JHCIIHAI
(gac) JIUHBI

VY4eOHbIM MJIaHOM HE MPEayCMOTPEHO

Bcero

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

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

Tabmuia 7 — Buasl caMOCTOSITEIBHOM PaOOTHI M €€ TPYIOEMKOCTh

N Bcero, | Cemectp 1,
Buna camocrositensHOM paboTh
qac qac
1 2 3
N3yueHnune TeopeTnuecKkoro Mareprania 31 31

nucturiuasl (TO)

Kypcooe npoektuposanue (KII, KP)

Pacuetno-rpaduueckue 3aganus (PI'3)




Brimonaenue pedepara (P)
[ToaroroBka K TeKyIieMy KOHTPOIIO 31 31
ycneBaemoctu (TKY)
Howmarraee 3aganue (/3) 31 31
KonTtposbabie paboTsl 3a0unnkoB (KP3) 31 31
IToaroroBka kK IpOMEKyTOUYHON 31 31
arrectaruu (I1A)

Bcero: 155 155

5. Tlepeuenb yueOHO-METOIUYECKOTO OOCCTICUCHHS

JUISL CAMOCTOSITENIbHON PabOoThl 00yUarOMUXCsl [0 TUCHUILUIHHE (MOJYIIIO)

Y4eOHO-MeTOAMYECKHE MaTepHalbl A CaMOCTOSATENbHONW paboThl OO0y4aromMXCs yKa3aHbl B

ma. 7-11.

6. IlepeueHb MEYATHBIX U ANEKTPOHHBIX YUCOHBIX U3JAHUN

IlepedyeHb neyaTHBIX U SJIEKTPOHHBIX Y4EOHBIX M3/1aHUI NTpUBEJIEH B TaOIuIIE 8.
Tabnuua 8— [lepeyeHb MevYaTHBIX U AJIEKTPOHHBIX YUYEOHBIX U3AAHUN

KommyectBo
SK3EMILISIPOB B
Ulg_ll_ngzll;/ec bubnuorpadudaeckas ccpuika OuOIMOTEKE
(KpoMe 371EeKTPOHHBIX
IK3EMIUTSIPOB)

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

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

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

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

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

Onekrpon. man. — CII6. : Jlans, 2015. — 448 c.
http://e.lanbook.co | beknemuiiera, JI.A. COOpHUK 3a1a4 M0 aHATUTHICCKOM 9BC Jlans
m/book/72575 TCOMETPHH U JIMHEHHOH anreOpe. [DNeKTpOHHEIH pecypc]

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

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

Jlanp, 2016. — 496 c.
http://e.lanbook.co | Horukos, A. V. Hauana nuneiHo# anre6ps! u 9BC Jlans
m/book/71997 aHAJUTHYECKAs TeOMETpHS : yuebHoe mocodue / A. 1.

HogukoB. — Mocksa : DU3MATIINUT, 2015. — 376 c.
https://e.lanbook.c | Matemaruka. 3aa4un OBBILICHHON TPYXHOCTH JUIS OBC Jlanb
om/book/115483 CTYIEHTOB BYy30B : yueOHoe mocobue / Y. B. MBanos, O.

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

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

2019. — 156 ¢

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

Hosocubupck : HI'TY, 2019. — 183 c..
https://e.lanbook.c | Bexnemues, /I. B. Kypc ananutudeckoii reoMmeTpuu u OBC Jlaus

om/book/58162

JIMHEHHOM anreopsl : yueOHuk / [. B. beknemuries. —
13-e uzn., ucnp. — Cankr-IlerepOypr : Jlanp, 2015. —



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

448 c.

https://e.lanbook.c | T'eBopksn, I1. C. Beicimas matemaruka. JInneitnas 9BC Jlans
om/book/48192 anrebpa M aHATUTHYECKAst TEOMETPHS : yueOHOe mocobue
/ I1. C. T'eBopksin. — Mocksa : ®U3MATIJIUT, 2011. —
208 c.
https://urait.ru/bco | Jluneitnas anreOpa 1 aHATUTHYECKAsI TEOMETPHS:
de/436467 yueOHUK U pakTHKyM it By30B / E. I'. IlnoTHHKOBa, A.

1. UBanos, B. B. JlorunoBa, A. B. Mopo3oBa; moj
penakuueii E. I'. IInotHukoBoit. — Mockaa:
MzmarenscTBo HOpaiit, 2019. — 340 ¢

https://urait.ru/bc | Caburos, U. X. Jluneiinas anrebpa u

00de/493221 aHAJTUTHYECKAst TCOMETPHS: ydeOHOe TToco0ue st
By30B / U. X. CabutoB, A. A. Muxaes. - 2-¢ u3J.,
ucnp. u non. - Mocksa: U3garensctBo FOpaiit, 2022.

— 258 c.
https://urait.ru/bc | ITaxomoBsa, E. I'. Jluneiinas aareOpa u
00de/434042 aHanmuTHuyeckas reometpusi. COOpHUK 3a1aHUI:

yaeOHoe rmocodue /i 6akanaBpuara v CrielHaIuTeTa
/ E.T. ITaxomoBa, C. B. PoxxkoBa. - MockBsa :
WzparensctBo FOpaiit, 2019. - 110 c.

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

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

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O0pa30BATENBHBIX PECypcoB HHOOPMAIMOHHO-
TEJICKOMMYHUKAIMOHHOU ceTH «HTepHET»
URL anpec Hanmenosanmue
http://www.math-net.ru OO0mepoccuiickuii MaTeMaTHYeCKUii opTa
http://e.lanbook.com/view | OBC «Jlaub»

8. Ilepeuenb HHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepeduenr mporpaMMHOTO OOECIEUEHHUS, HCIOIB3YeMOTr0 IPU OCYIIECTBICHUHI
00pa3oBaTeNLHOTO MpoIiecca M0 AUCIUITUHE.
[TepedyeHs UCIOIB3yeMOTr0 MPOrPaMMHOTO OOecTiedeHus TpeacTaBieH B Tabauiie 10.

Tabmuua 10— Ilepedens nporpaMMHOTo 00eCcTIeYeHHS
Ne /i HaumenoBanue
1. MicrosoftWindows
2. MicrosoftOffice
3. MathType
4, Wolfram Mathematica

8.2. Ilepeuenp WH(pOPMaITMOHHO-CIIPABOYHBIX CHCTEM,UCITOJTh3YEMBIX npu
OCYIIECTBIIEHUU 00Pa30BaTEIHLHOTO MPOIIecca MO JUCIUILTNHE



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

[lepeyeHp HCMONB3YeMbIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM TNPEACTaBICH B
Tabymue 11.

Tabmuua 11- Ilepeyens HHPOPMALMOHHO-CITPABOYHBIX CUCTEM

Ne i/t HanmenoBanmue

9BbC Jlann

9. MarepuanbHO-TeXHUUYECKast O0aza
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOOUMON I  OCYILECTBIICHUS
00pa3oBaTeNLHOTO MpoIiecca M0 AUCIUILTNHE, IPeACTaBIcH B Tabumel?2.

Tabmuna 12 — CoctaB MaTeprallbHO-TEXHIUYECKOH 0a3bl

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

1 JlekunoHHas aynuTopus

AyauTopus ISl IPaKTUYECKUX 3aHITUI

10. OueHouHBIE CpeACTBA ISl MPOBEICHUS TPOMEKYTOUHOH aTTecTaIluu
10.1. CoctaB OICHOYHBIX CPEACTBIUISI TPOBEICHUS IMPOMEKYTOYHOW AaTTECTAIMH
o0yJaromuxcs Mo AUCUUILINHE MPUBECH B Tabmuie 13.
Ta6mmma 13 — CocTaB OIEHOYHBIX CPEJICTB JIJIsl TPOBEICHUSI IIPOMEXKYTOYHOM aTTeCTAIINHI

Bua npomexyTo4HoM arrecTanuu IlepedyeHb OLICHOYHBIX CPEACTB

DK3aMeH Cnucok BOMpPOCOB K AK3aMEHY;
TecTsl.

10.2. B kayectBe KpUTEpUEB OIECHKH YpPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMITETCHIIMK O00YJaronMMHUCS TPUMEHSETCA S-0auibHasi IIKajga OIEHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIINI, KOTopas mpuBeaeHa B Tabnune 14. B TeueHne cemecTpa MOXKET UCIOIB30BaThCS
100-6ampHas ~ mKajga ~ MOAYJIBHO-PEUTHHTOBOM  CHUCTEMBbI  YHUBEpPCUTETa,  IIpaBUja
UCIIOJIb30BaHUSI KOTOPOH, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAIBHBIM HOPMATHUBHBIM aKTOM
['VAIL
Tabmuua 14 —Kpurepun olileHKH ypoBHSI CPOPMHUPOBAHHOCTH KOMITETEHIIUH

OreHKa KOMITETEHITUN

Xapakrepuctrka choOpMUPOBAHHBIX KOMITETEHITHI
5-0ayutpHad 1IKama PaKIep bopmrp

— oOyuaronuiicss TJIyOOKO M BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHa;

— YBEPEHHO, JIOTUYHO, [10CJIEI0BAaTEIbHO U TPAMOTHO €r0 U3J1araer;

— ONUPAsACh HA 3HAHUS OCHOBHOM W JONOJHUTEIBHOM JMTEPATYpHI,
TECHO IMPHBS3BIBAECT YCBOCHHBIC HAYYHBIE MOJIOKEHHSI C MTPAKTUYECKON
JeSITeIbHOCTHIO HAIIPABIICHHUS,

— yMell0 00OCHOBBIBAET M ApTyMEHTUPYET BbIIBUTAaEMbIE UM UJIEH;

— JIeJIaeT BBIBOALI M 000OIICHHUS;

— cBOOOHO BJIAICET CHCTEMOH CIEIUATM3HUPOBAHHBIX MOHSITHH.

«OTJIMYHO»
(Ga4YTCHO»

— o0yyJaromuiics TBEPI0 YCBOWII MPOTPaMMHBINA MaTepual, TPaMOTHO U
0 CYIIECTBY H3JIaraeT €ro, ONUpasch Ha 3HAHUS OCHOBHOU
JUTEPATYPHI;

«XOPOIILIOY — HE JIOMYCKAeT CYIMECTBEHHBIX HETOYHOCTEH;

«GaYTCHO» — YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTUYECKOH JESATEIbHOCTHIO
HaIPaBJICHUS;

— apryMEHTUPYET HAYIHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOJBI U 000OIIECHMS;




Or1eHKa KOMITETEHITUHN

5-0ayutpHad IKama

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITCTCHIIUIA

— BJIAJIEET CUCTEMOM CIIELIUATU3UPOBAHHBIX OHATUM.

— 00y4Jarouuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIN MaTepuall,
II0 CYHIECTBY M3JIaracT €ro, OMMpascCh HA 3HAHUSA TOJIBKO OCHOBHOMU
JUTEPATYPBI;

— JIONyCKaeT HeCYIIECTBEHHBIE OMIMOKN U HETOYHOCTH;

«YIIOBIIETBOPUTEITHHO .
GATTOHOY — HCIIBITBIBACT 3aTPyJHEHHUS B TNPAKTHUYECKOM NPUMEHEHUM 3HAHUH
HAarpaBJICHUS;
— ¢1a00 apryMEHTHPYET Hay4HBIE TIOJIOKCHHUS;
— 3aTpyaHseTcs B GOPMYIMPOBAHUN BHIBOJOB M 0000IICHMIA;
— YAaCTMYHO BJIJICeT CUCTEMON CIeMATN3UPOBAHHBIX MOHSITHA.
— oOyvaromuiics He YyCBOWJ 3HAYUTEIBHOW YacTH MPOTPAMMHOTO
Marepuana;
— JIOIYCKaeT  CYIIECTBEHHbIE  OMMOKM W  HETOYHOCTH  TpHU
«HEYNIOBIICTBOPUTEIIHLHO ]
paccMOTpeHHH MPOOJIEM B KOHKPETHOM HaIpaBJICHUH;
«HE 3a4YTEHO»

— HE MOXKET apryMEHTHUPOBATh HAyYHbIC OJI0KEHUS,;
— He (OpMYIHPYET BBIBOJAOB U 0000IICHHIA.

— UCHBITBIBACT TPYAHOCTHU B IMIPAKTUYCCKOM IIPUMCHCHHUN 3HaHI/II\/'I;

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

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

Ne i/ [Tepeuens BonmpocoB (3a1a4) sl FK3aMeHa Kozn
UHMKATOpa
YK-2.V.1
3ananue 1. OIIK-1.V¥.1
1) BBIYHCIUTH MPOU3BEACHHE KOMIUIEKCHBIX YHCET B OIIK-1.B.1
anreOpanveckoit hopme 3anucu
(54 2i) = (6 + 5i)
2) Bepno mu yrBepxkaenue: «JlelicTBUTEIbHAS YacTh
MPOM3BEICHUS KOMIUIEKCHBIX YMCEN B aaredpandeckoit popme
3allMCH paBHA MPOU3BEACHUIO JEHCTBUTEIBHBIX YaCTEH
COMHOXMUTENEN». OTBET apryMEeHTUPYHTE.
1.

3amanue 2.
1) BbruuCIUTH NPOU3BEICHNE KOMIUICKCHBIX YUCET B
anreOpanveckoit hopme 3anucu
(7 — 4i) = (1 + 3i)

2) Bepno mu yrBepxkaenue: «JlelicTBUTEIbHAS YacTh
MPOM3BEICHUSI KOMIUIEKCHBIX YMCEN B aluredpandeckoit popme
3aMMCH BBIUUCIAETCS KaK Pa3HOCTh IPOU3BEACHUS
JIEWCTBUTEIIbHBIX YACTEW U MPOU3BEICHUS MHUMBIX YaCTEN
COMHOXUTENEH». OTBET apryMEeHTUPYUTE.




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

2) BepHo 1u yTBepkacHuUe: «/lelicTBUTENbHAS YacTh
MIPOU3BEICHUS KOMIUIEKCHBIX YHCEN B alireOpandeckoi popme
3alUCH BBIYHUCIIAETCS KaK CyMMa IPOU3BEICHUS
JIEUCTBUTENIbHBIX YACTEW U MPOU3BEICHUS MHUMBIX YacTeil
COMHOXMUTeENEN». OTBET apryMEeHTUPYHTE.

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

2) Bepno mu yrBepxaenue: «JlelicTBUTEIbHAS YacTh
NPOM3BEACHUS KOMITJICKCHBIX YHCeIN B ayireOpandeckoit popme
3aMKMCH BBIUUCISAETCSA KaK IPOU3BEICHNS MHUMBIX 4acTeH
COMHOXMUTeENEN». OTBET apryMEeHTUPYHTE.

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

2) Bepno mu yrBepxkaenue: «IIpounsBereHne KOMIUICKCHBIX YHCEI
B anreOpanueckoi (opme 3ammcu MOXKeT OBITh BBIYHCIEHO TI0
IIPAaBWJIy BBIUMCIECHUSI NPOU3BEIEHUS MHOTroOwieHoB» OTBeT

apryMEeHTUPYUTE.

3amanue.
1) BBIYHCIUTH MPOU3BEACHHE KOMILICKCHBIX YMCEI.

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

2) BepHo nm yrtBepkacHue: «Jlis BBIYMCICHUS MPOM3BEICHUS
KOMIIJICKCHBIX qucell HGOGXOI[I/IMO 3arucaTrb nux B
anreOpandeckom Buae». OTBET apryMeHTHPYHTE.

OIIK-1.B.1

3ananue.

1) BbrauciuTh 4acTHOE KOMIUIEKCHBIX qrcen B
TPUTOHOMETPHYECKOH (hopMe 3arucHu.

Z, 10(005% +isin g)

- T . . T

Zy S(COSE +1i zin E)

2) Bepno nm yrtBepkaeHue: «lIpu BBIYMCICHHMH YacTHOTO
KOMIUIEKCHBIX YHMCEJ MOAYJIb M apIyMEHT PE3yJIbTaTa sBIISIOTCA

OIIK-1.B.1
OIIK-1.Y .2




pe3yabTaTaMu ACICHHUST MOIYJIS ICITHMMOTO Ha MOJYJb JCTHTEIIS
U aprymMeHTa JAeJuMOro Ha apryMeHT genurtens». OTBer
obocHyiiTe.

Kaxk Ha3pIBaercst hopma 3amicyu KOMIUIEKCHOTO YHCia, IMEIOIIas
BUA z=|z|-(cos@+ising), Kak Ha3bIBAIOTCS B 3TOU 3amuCH |z| u ¢?

VYK-2.3.1

Pe3ynbTar kakoi orneparuy HaJl KOMIUICKCHBIMU YHCIaMH MOXKET
OBITh 3aIIMCaH B BUIE

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

VYK-2.3.1

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

VYK-2.3.1

3amanue 1.
1) KommekcHoe yncio Z 3aucalo B aNreOpandeckon 1 B
TPUTOHOMETPUIECKOM opMax:

Z—Vﬁ _1_1 T
_?—Hi_ (r:osg

Haitinure 12-10 cTemneus uncna Z

+— 3 ]‘I
Lsm6)

2) Kakyro ¢popmy 3amucu ymcia Bbl Henoiab3oBann? O0ocHyiiTe
CBOM BBIOOP

3amanue 2.
1) KommuiekcHOe 4rcio Z 3amucato B areOpandeckon 1 B
TPUTOHOMETPUIECKOM opMax:

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

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

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

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

2 =2
1 0 2
a=( )B = (—1 3
-1 3 -3 3 _3
2) BriOepuTte u3 crrcka nu)poBbie CPEACTBA, KOTOPHIC MOTYT
OBITh MPUMEHEHBI JIJISI PEIICHUS TaHHOW 3a/1a4H.

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

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

VYK-2.3.1
VK-2.V.3




2 -2

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

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

¢) Microsoft PowerPoint

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

2 =2
1 4 2
A= B=|—
(2 3 2r-(2 1)

2. Bri6epuTte u3 cnimcka mudpoBbie CPeIcTBa, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JJIS PEIICHUS TaHHO! 3a1a4H.

a) Microsoft Access

b) Wolfram Mathematica

C) Microsoft PowerPoint
3aganue 4.

1. Haiitu matpuny C = 34 — 5BY, rae

1 -2
1 0 2
A= B=|—
(_2 3 _3) ( 31 —33>
2. Bri6epute u3 cnimcka mudpoBbie CPeICcTBa, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JJIS PEIICHUS TaHHOM 3a1a4H.
a) Microsoft Access
b) Wolfram Mathematica
C) Microsoft PowerPoint
3aganue 5.
1. Haiitu matpuny C = 44 + 3BY, rae
1 -2
1 4 2
a=( )B = (—1 4 )
-2 3 —4 3 _3
2. Bri6epute u3 cimcka mudpoBbie CPeICcTBa, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JJIS PEIICHUS TaHHO! 3a1a4H.
a) Microsoft Access
b) Wolfram Mathematica
C) Microsoft PowerPoint

1. 3anummTe pe3ynbTaT ACUCTBUN HAJ MaTPUIIAMH.

A+0=...
2. 3anuimmTe pe3yabTaT ACHCTBUN HaJl MaTpUIlaMHU

A+ (-A) =

YK-2.3.1
OIIK-1.3.1




3. Tlpomomxute hopmyiny

10.

7(A+B)=
4. Tlpopomxure hopmMyy
5A-5B=
5. Tlponomxure popmyiry
2 X(4A)=
3ananme 1. OIIK-1.Y.1
1) Haiitu npousBenenue Matpuil A = B, rie VK-2.V.3
2 5
0 -2 —4
a=( ) o= —2)
2 —4 5 2 0

2) Bribepure u3 crircka UQPOBBIE CPEICTBA, KOTOPBIE MOT'YT
OBITH MPUMEHEHBI JJIS pelieHus TaHHOH 3a1a4un. OOocHyiiTe
BBIOOP ITU(POBOTO CpeICTBA

a) Microsoft Access

b) Microsoft PowerPoint

c) Wolfram Mathematica

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

_ _ 4 3
RS

2) BribGepute u3 cnucka mudpoBbie CPeACTBA, KOTOPHIE MOTYT
OBITH MPUMEHEHBI JJIS pEIICHUS TaHHOM 3a/1a4H.

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

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

4 3
0 -2 -3
a=( ) B= (0 —3)
2 3 5 2 0
2) BriOepure U3 cnrcka uQpoBbIe CPENCTBA, KOTOPBIE MOTYT

OBITH PUMEHEHBI JJIs PEIICHUS JaHHOW 3aauH.

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

3amaunue 4.




1) Haiitu npousBenenue Matpuil A = B, rie

4 5
0 -2 -3
A= B = —
5% -1 )
2) BriGepuTte u3 cnucka nudpoBbie CpeacTBa, KOTOPbIE MOTYT OBITH
IPUMEHEHBI JUIS PeIIeHHs JaHHOH 3a1auu.
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 JJIsI PEIICHUS JaHHOW 3a7a4H.

a) Microsoft Access

b) Microsoft PowerPoint

C) Wolfram Mathematica

11.

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

2) OO0OCHYHTE KaK BBIYHUCIIUTH OTMPEICIUTEIh BTOPOTO MOPSIKA.

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

i
4 -5

2) OO0OCHYHTE KaK BBIYHUCIIUTH OMPEICIUTEIh BTOPOTO MOPSIKA.

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

5 ol

2) OO0OCHYHTE KaK BBIYHUCIIUTH OMPEICIUTEIh BTOPOTO MOPSIKA.

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

s Sl
—-14 -8

2) OO0OCHYHTE KaK BBIYHUCIIUTH OMPEICIUTEIh BTOPOTO MOPSIKA.

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




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

o 3
10 3

2) OO0OCHYHTE KaK BBIYHUCIIUTH OTMPEICIUTEIh BTOPOTO MOPSIKA.

12.

1 2 -1
3aganue: nana matpuna { 3 1 2

4 -2 5
Haiinure anrebpandeckue TOMOIHEHUS:
1 . A 1 1

AlZ

o ~ w D
I
[
w

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

13.

Uemy paBeH OnpeIenuTeNb TPEYTroJIbHON MaTpuIlbl?

YVK-2.3.1

14.

O6o3nauuM A4, A,, ..., A,, — CTPOKH MATPUIIBL U @y; Az ... ; Oy -
JIEHCTBUTEIIbHBIC YHCIIA.
Ecnu cymecTByeT Takoit HabOp dmcen, Cpeid KOTOPBIX €CTh XOTS-
OBl OJTHO YKCJIO OTIUYHOE OT HYJIS, U TIPH 3TOM JIMHEHHAs
KOMOHMHAIMSI CTPOK MATPHIIBI C 3TUMHU YHCIIaMHU paBHA HYJEBOI
CTpOKE:
ad, +ad; + o +andn =0,

rae 0 = (0,0, ...,0).
Kak B 3TOM cityyae Ha3bIBalOTCSI CTPOKH MaTPUILIbI?

OIIK-1.3.1

15.

ITycTh MaTpuisl A 1 A yIOBIETBOPSIOT YCIOBHIO
A'At=A1TA=E, rue E — exunnunas MaTpHILa N -TO MOPsJIKa.
Kak Ha3pIBalOTCS Takue MaTpUILbI?

VYK-2.3.1

16.

3ananue 1. Halitu matpuity X u3 ypaBuenust A = X = B, rie
A= (:; é) B= (—_177 :g)
3aganue 2. Haiitn maTpuny X u3 ypaBHeHust A = X = B, rae
=3 Z)e=(z )

3ananue 3. Halitu matpuily X u3 ypaBHenust A = X = B, rie

a=( ) =0l )

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




3ananue 4. Halitu matpuily X u3 ypaBHenust A = X = B, rae
(1 =2 (9 6
A= (3 —7) B= (29 19)

3ananue 5. Halitu matpuily X u3 ypaBHenust A = X = B, rie

A= (;. :g) B= (;i 152)

Kaxk Ha3pIiBaeTcs cucrema areOpandeckux ypaBHEHUH, KaKI0€ U3 YK-2.3.1
1. KOTOPBIX SIBISICTCS TUHEHHBIM?

Kakune MeToapl peleHns CUCTEM JIMHEHHBIX alnre0pandecKux YK-2.3.1
18. YPaBHEHU BaM U3BECTHBI? OIIK-1.3.1

CpaBHUTE yCI0BHS IPUMEHEHMSI METOI0B PELLIEHUS CUCTEM OIIK-1.V.1

JMHENHBIX ypaBHeHUH. Kakoi MeTo1 pelieHusi CUCTEMbI JTMHEUHBIX YK-2.V.3
19. anreOpanyecKnX ypaBHEHUH PUMEHSIOTCS B TOM clydae, eciii

OTIpeeNIUTENb MaTPUIIbl CUCTEMbI paBEH HYJIO?

CpaBHUTE yCIOBHS IPUMEHEHNSI METOI0B PELLIEHUSI CUCTEM OIIK-1.V.1

JMHENHBIX ypaBHeHUH. Kakoi MeTo1 peleHusi CUCTEMbI JTMHEUHBIX YK-2.V.3
20. anreOpanyecKrX ypaBHEHUH PUMEHSIOTCS B TOM clydae, eciiu

MaTpuIila CUCTEMbI HE ABJISIETCS KBaAPATHOM?

[Ipu kakoM ycI0BUM OJHOPOJHAS CUCTEMA JIMHEWHBIX YPaBHEHUN OIIK-1.3.1
21 MMEET HEHYJIEBOE pelieHue?

Kak Ha3piBaeTCsi JByMepHas cuctemMa KOOpAHHAT, B KOTOPOH OIIK-1.3.1
22. Ka)KJlas TOUYKa Ha TUIOCKOCTU OMPEAEIAETCS IBYMs YMCIaMU -

MOJIIPHBIM YTJIOM U MOJISIPHBIM pagnycom?

Kak Ha3piBaeTcs cucremMa KOOpAUHAT, B KOTOPOM KaXK/1asi TOUKa B OIIK-1.3.1
23 IPOCTPAHCTBE onpeaenseTcs Tpems ynuciamu - (I, 6, ¢), rue r—

: paanyc-BEKTOp TOUYKU, 6 U (¢ — 3€HUTHBIN U a3UMYTaIbHBIN YIJIbI

COOTBETCTBEHHO?

UYro Takoe BeKTOp? YK-2.3.1
24. OITK-1.3.1

Kaxk Ha3pIiBaeTCsl BEKTOP, HAYAJIO0 KOTOPOTO COBMAAAET C €r0 YK-2.3.1
25. KOHIIOM?
5 ITo xakoii popmyiie onpenenseTcs CKaIIpHOE TPOU3BEICHNE OIIK-1.3.1

6. BEKTOPOB?
[To kakoit popmyIe BEIYUCIACTCS CKATSIPHOE IPON3BEACHUE OIIK-1.3.1
—

27. BEKTOPOB @ W b , €Cll U3BECTHBI KOOPANHATHI BEKTOPOB B

nekaptoBoi cucreme (B cucreme : 0X, Oy, 0z)




ITo xakoii popMysie BEIYUCISIETCS BEKTOPHOE MMPOU3BEACHUE OIIK-1.3.1
BEKTOPOB, €CJIM U3BECTHBI MX KOOPAMHATHI B IEKAPTOBON CUCTEME
28. koopauHart (X, Y, 2)?
Mo kakoit popmyre onpenensercss MOAYJIb BEKTOPHOTO OIIK-1.3.1
29. MIPOU3BEJCHUS BEKTOPOB?
30. UeMy paBHO pacCTOSIHHE OT TOYKH 0 MPAMOWA? OIIK-1.3.1
3aganue 1. CocraBuTh ypaBHeHUE mpsMoM mnpoxoxasmed uepe3 | OIIK-1.V.1
. L oxt2 y—9
TOUKy M (2,4) 1 nepneHauKyIIpHON MpsIMOo y = -
OtBer 3amMcaTh B BUJE YypaBHEHUS TMPSMOMl C  YIJIOBBIM
K03 uUIneHTOM
3ananue 2. CocTaBUTh ypaBHEHUE NPSIMOH IPOXOIALIEH uepe3
TOYKY M(1,—4) 51 NEPIEHAUKYIIAPHON IPsIMOi
—4x —5y+14=0.
OtBer 3amMcaTh B BHJE YpPaBHEHUS MPSMOM C  YIJIOBBIM
ko3 urmeHTOM
3aganue 3. CocTaBUTh YpaBHEHHE NPSIMON MNPOXOASIIEH uepes
. L x+16 y—9
31. TouKy M (—1,—3) u napamuieabHON IpsIMO 2 = =
OtBer 3amMcaTh B BUJE YypaBHEHUS TMPSMOMl C  YIJIOBBIM
K03 uUImeHTOM
3ananue 4. CocTaBUTh ypaBHEHUE NPSIMOH MPOXOIsALIEH uepe3
TouKy M (1,—1) u nepneHAUKYISIpHON npsAMoit y = —5x + 2.
OtBer 3amMcaTh B BUJE YypaBHEHUS TMPSMOMl C  YIJIOBBIM
K03 uUIneHTOM
3amanue 5. CocTaBUTh ypaBHEHUE NPSIMOH MPOXOIsALIEH uepe3
. _x+1 y—6
TouKy M (3,1) 1 neprneHIuKyIIpHON MPAMON —5 = —4
OtBer 3amMcaTh B BHUJE YpPaBHEHUS MpPSMOM C  YIJIOBBIM
ko3 urmeHTOM
Kakum ypaBHEHHEM OMUCHIBAETCS MIJIOCKOCTh B IEKAPTOBBIX YK-2.3.1
32. KoopauHaTax (X, Y, z)? OIIK-1.3.1
Chopmymupyiite  HeobOxomumoe u  jgocratounoe  ycnosue | OIIK-1.3.1
33. NapajuIeIbHOCTH MIPSIMON U TUIOCKOCTH.
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, TPOXOISLIas 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?

C moMotipio Kakoi (GopMysIbl MOXKXHO HANTH YTOJl MEXIY OIIK-1.3.1
3r7. npsIMbIMU?

Hopwmais k iockoctu umeet koopaunatsl (A, B, C); koopauHaTe OIIK-1.3.1

HanpaBJIoEero Bekropa npssmoii (I,m,n)/
38. C nomo1bio Kakoil popMyITbl MOKHO HAMTH yro MEXIy NMpsIMOM U

IIJIOCKOCTBIO?

[To xakoii popMyie MOKHO ONIPEACIIUTH PACCTOSTHUE OT TOYKHU JI0 OIIK-1.3.1
39. IJIOCKOCTH?
40. Hanumure kaHOHMYECKOE ypaBHEHUE IUIMIICA. OIIK-1.3.1
41. Hanummure kaHOHUYECKOE ypaBHEHUE TUIIEPOOPEHI. OIIK-1.3.1
42. Hanummure kaHOHUYECKOE ypaBHEHUE MapadOIIbL. OIIK-1.3.1

Bomnpocs! (3agaun) muis 3adera / nud¢. 3auera npencrabieHsl B Tadnure 16.

Ta6muia 16 — Boripocs! (3amaun) nist 3auera / audd. 3adera

Ne i/t

[Tepeuens BonpocoB (3axav) myist 3a4deta / nudd. 3auerta

Kon
WHMKATOpa

Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO

[lepeyeHp Tem Uii KypCOBOTO TPOEKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOTHI
MpeICTaBJICHBI B Tabymie 17.
Tabmuua 17 — IlepeueHb TeM 7151 KypCOBOTO MPOEKTUPOBAHMS/BHIIOJTHEHUSI KYPCOBOM pabOThI

No i/ [IpumepHSIii nepedeHb TeM sl KypCOBOTO MPOEKTHPOBAHNUS/BBITOTHEHHS
B KypCOBOH paboThI
Y4eOHBIM IIIAaHOM HE MTPEAYCMOTPEHO
BOHpOCBI AJig IIPOBCACHUA HpOMG)KyTO‘IHOﬁ arrecCralluu B BUAC TCCTUPOBAHUA

MpeICTaBJICHBI B TaOsmie 18.

Ta6muma 18 — [IpumepHsIii TepedeHb BOIPOCOB ISl TECTOB

No . Kon
[IpumepHBIii TepeueHb BOMPOCOB ISl TECTOB
/11 WHJIMKaTOpa
TuoBoN BapuaHT TECTOB
1 cemectp
1 | [ana maTpuna 1) as VK-2.V.1
2) -a
12
_(all alz)
Az1 A2/




Eé anrebpamueckoe | 3)  ay;
JIOIIOJTHEHUE Ass
4) —ay
paBHo. ..
U3 npuBeIEHHBIX diq ay2 VK-2.V.1
a a
MAaTpHI] 0OpaTHbIE 1) | 921 422
0 as
CYIIECTBYIOT Y
MaTpHIL. .. 0 0 ag
2) {0 0 aj
0 0 ai;
411 a2 A3
3) | 0 axp az
0 0 dszz
37 33 Q43
4) (‘121 33 ‘123)
0 0 0
Kakum metomom moxuo | 1)  TI'. Kpamepa YK-2.3.1
CIINUTh CHCTEMY,
P 4 2) K. ®.Taycca
ONPEAETUTEND OCHOBHOMU
MATpHIIBI KOTOPOii paBeH 3) ¢ moMoIIbI0 00paTHON MATPHUIIHI
HYJIO 4)  moOBIM CIOCOOOM
Cucrema copmectHa | 1)  Ooubiie 1 YK-2.3.1
TOTJa U TOJBKO TOTHQ, | 2) PaHT MAaTPHIIBI CHCTEMbI paBCH
KOTJa. .. paHry pacuIMpeHHON MaTPHIIBI
CHCTEMBI
3) panr pasen 0
4)  panr paseH |
Jlist BEKTOpOB & W b | 1) BekTOpBI MEpHEHNKYISIPHEL VK-2.V.1
BBIIIOJIHSIFOTCS. YCIIOBHS: 2) BEKTOPHI MapauIeIIbHbI OIIK-1.3.1
3) BEKTOpPbI MapayUiejbHbI U HE MOTYT

4)

JIe)KaTh Ha OTHOU MPSAMO

BEKTOPBI JIEKAaT Ha OJHOM MPSIMOU




Torjga....

HJIN MapaJljICJIbHBI

BekropHoe 1) xomnmHeapHo#t mmockoctH, B | YK-2.3.1
IIPOU3BEIEHNE BEKTOPOB KOTOPOM JIe)KaT epeMHOKaeMble
=
d@u b — 510 BEKTOP... BEKTOpa
2)  TepHeHAUKYISPHBIA TUIOCKOCTH,
B KOTOPOH JIexar
MEPEMHO’KAEMbIE BEKTOPBI
3) Hynesoi
4) coBmamalmui ¢ OJHHM U3
MEePEMHOKAEMBIX BEKTOPOB
PaccTositHuEe OT TOYKHM 10 1) |Axq+Byo+C| VK-2.3.1
Z2ip2a2402
IIJIOCKOCTH MOXHO VAZ+B2VAZ+C OIIK-1.3.1
BbIYHCJINTH 1o 2) AyA,+B{B,+C, 0,
2 2 2. 2 2 2
popmyie... JA1+31+CIJA2+BZ+C2
A S
VA%+BZ+(C?
4) |Am+Bn+cCp|
VA*+B=+C = /m*+n-+p
I'eomerpuueckoe wmecto | 1)  rumepOomoi OIIK-1.3.1
TOYEK IJIOCKOCTH, CyMMa
2) mapabosoi
pacCcTOSIHUM OT KaXXKI0u
U3 KOTOpBIX [JI0 JABYX 3)  OKpyxKHOCTbIO
J@HHBIX ~ TOYEK OTOM | 4)  symmcom
IJIOCKOCTH ecTh
BEJIMYMHA TOCTOSHHAS,
Ha3bIBaeTCH. ..
Haiitu ypaBHCHHE 1) x+1 _ y-2  z—4 OIIK-1.V.1
- o o -3 2 4
psAMOi,  mpoxonsueit
qepes TOYKY 2) x+l  y+2  zt4
3 2 4
A(-1;2;4),

HEePIEeHIUKYISIPHO




TUIOCKOCTH 3)
-3 -2 -4
3X-2y-4z+1=0
+1 +2  z+a
4 ===
10 | Pemmwmth cucremy | 1) x=0,y=1,z=-3 OIIK-1.V.1
JMHENUHBIX  ypaBHEHHI 2)  x=0,y=1 z=-2 OIIK-1.V.2
METOJIOM l'aycca
X+y+z=-2 3) x=0,y=-1,2z=2
2x —y+3z=-10
—x+2y—z=35 4) x=0,y=-1,z=-2
11 | Beluuciuts 1) (—1 —6) VK-2.V.1
7 2
OIlK-1.Y.2
2 -1y /1 -2 2 7 2
(1 2)(3 2) ) (1 0)
0 0
3y (=)
7 2
9 (G 5)
12 | dana matpuna 1) ayy YK-2.V.1
A_(an '1112) ) —aiz
Az1 QAzz/
3) ap;
Eé anredpamdeckoe | 4)  —q,,
JIOIIOJTHEHUE Axq
paBHo. ..
13 | Marpuna A7t 1) At-AaxA-At VK-2.3.1
Ha3bIBaeTCsI  OOpaTHOM -1
2) Al-A=1
MaTpuIle A, eciu
3) Al1-A=4-A1=E

BBITIOJIHACTCS YCIIOBUC

4)

ATl-4=0




14 | CxanstpabiM 1) |,§||5| aArccos a OIIK-1.V.1
NPOM3BEICHUEM  JIBYX .
L 2) |f1'||b| ctg a
HCHYJICBBIX BEKTOPOB @
u b HaseiBaercs uwmcno, | 3)  |d ‘5| cosa
paBHoOE. .. .
4) |dl|bltga
15 | Yemy paBHO cmemranHoe | 1) 0 YK-2.V.1
IIPOU3BEJICHUE BEKTOPOB ) 1 OIIK-1.Y.2
aba
3) -2
4) 2
16 | YpaBHeHue npsmoit, | 1) (x—a)+(y—b)=0 YK-2.3.1
MPOXOJAILIEH 4Yepe3 IBe 2) y-y1 _ x-x4
TOYKH MOKHO COCTABHTh yamyi o %t
1o GpopmyiIe. .. 3) A(x—x9)+B(y—y,) =0
4)  ¥y—yo =k(x—x0)
17 | F'eomerpuueckoe ™ecto | 1)  IlapaGomy YK-2.3.1
TOYCK, KOTOpbIC 2)  oxpyHOCTS
XapaKTePU3YIOT
SKCIeHTpHcHTET €& >1 3)  rumepbory
npecTaBIIsieT co0oi 4)  swmnc
18 c 1) nelcCTBUTEIBHON OCBIO YK-2.V.1
OtHomieHue ~—
4 2) acHUMITOTOM
Ha3bIBaeTCA. ..

3) DKCLIEHTPUCHUTETOM

4) (okaabHBIM PaguyCcoOM




19 | Haiitu ypaBHeHue | 1y x+l _ y-2 _ z—4 VK-2.V.1
3 -2 —4
NpsSMOM,  MPOXOIALIEH
uepes TOUKy | ) x+l _ytz  z+d
3 2 4
A(-1;2;4),
epre KYIAPHO 3) x—1 y—2 z—4
HEePIEHIUKYIISAPH = =
-3 -2 -4
TTOCKOCTH
x+1 y+2 z+4
3x-2y-4z+1=0 o
20 | Ompenenuth kakoe | 1) x2+y2-8x=0 OIIK-1.V.1
ypaBHEHUE JTUHUH )
2) x=--,/25—y?
COOTBETCTBYET ) 3 Y
napabozre... 3)  -2x2+3y2-4x+15y+4=0
4)  x+4y-2y*-5=0
21 | Pemuts cucremy | 1) x=0, y=1, z=-2 OIIK-1.¥.1
JUHEUHBIX  YpaBHEHUU 2)  x=0,y=-1, z=2
METOJIOM l'aycca
x +.}T + z= 2 3) X:0, y:1, Z:2
2Zx —y+3z=10
—x+2y—z=-5 4) x=0,y=-1, z=3
22 | BeIYUCIUTD YK-2.3.1
-1 -1y 4 -2 7 1 OIIK-1.3.1
GG 2| v (G
-7 0
2 (7 o)
1 0
3 ()
0 1
v (5 7)
23 | Mpsmoit y = -2x + 111) (0;3) YK-2.3.1




MPUHAJICKUAT TOYKA 2) (-1;3) OIIK-1.3.1
3) (2,3)
4) (=2;1)

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

Hanpasienuem ocu OX 4) tg (2
yIoJ o, paBHBIN:

25 | Yron Mexay npsiMeIME 1) teg= ‘ 15 VK-2.3.1

1+1+5
y=x+1 y=5%+3 OIIK-1.3.1
onpeensercs o 2) tg@= ‘1:“15
dbopmyre: s
3 te= |1+1a=(—5]
3-5
4) tBe= ‘1+1a=5
26 | [lpu penieHUH CHCTEMBI 1) 5 3‘ OIIK-1.V.1
8 7
JMHENMHBIX  ypaBHEHHI
X1 + 3x2 =5 2 1 3
{4x1 —7x, =8 o | 2| —?|
npaBUily 3) g _3?|
Kpamepaonpenenurens
A MeeT BUL: 1 5
4) 4 8‘

27 | Pemmts CHCTEMY 1) (2;-1) OIIK-1.V.1
JVHEHHbIX  ypaBHEHWH 2) mnpaswio Kpamepa nenpumennmo | YK-2.V.3
{ X +2x,=0 o 3) (1;2)

4x,+8x, =1
4 &1
npasuityKpamepa:

28 | Pemuth cucreMmy 1) (1;0;0) OIIK-1.V¥.1
JUHEWHBIX  YpaBHEHHIA 2) (0;1,0
meromom Kpamepa: 3) (0;0;1)




4) (1,0;1)
X1 +x2_X3:O
le—xz +X3:3
xl—zxz +X3:2

_—3T
29 | IlokazarenbHas  ¢opma 1) VZels OIIK-1.V.1
KOMIUIEKCHOTO YuCiia 3w
. 2) 2e'z
= -1 + | umeeT BUL: o
3) V2e'z
4) +J2e"z
30 | Moaynb KOMITJIEKCHOTO 1) 0 OIIK-1.V.1
qHciia Z = —i paBeH: 2) 1
3) 2
4 5

[TepeyeHr TeM KOHTPOIBHBIX PAOOT MO AUCIUIUIMHE OOYYaIOIIMXCS 3a0YHOM (OpPMBI
oOydeHus1, IpeCTaBIeHbI B Ta0uie 19.

Ta6muma 19 — [lepeyeHb KOHTPOIBHBIX PadbOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PAOOT
1 Komnuiekcuble uncna u Matpunbl. CHCTEMBI TMHEWHBIX YpaBHEHUH.
2 [Ipsimas Ha miockoctu. 1IpsiMasi ¥ IIIOCKOCTH B IPOCTPAHCTBE.

10.4. Meroaunueckue MaTepHuabl, OTIPEIETISIONINE MIPOIIETYPhI OLICHUBAHUA
UH/IMKATOPOB, XapaKTEpU3YIOIIUX dSTambl (HOpPMUPOBAHHUS KOMIIETCHLMH, COIEpKarcs B
JOKAJIbHBIX HOpMaTUBHBIX akTax [YAIIL, pernaMeHTUpyIOIMX MOPAIOK U TPOUEAYPY
IPOBEICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHON aTTeCTAllMU 00yJaroIuXCs
['VAIL

11. Meroauueckue yKazaHus sl 00y4aroMXCsl 10 OCBOCHUIO AUCHUIUINHBI

N3yuenne 1aHHON AUCUUILIMHBI HAPaBJIE€HO HAa ()OPMUPOBAHUE YMEHUI 1 HAaBBIKOB B
00JIaCTH aHAJUTUYECKONH T'€OMETPUH U JIMHEHHON anreOpbl, pa3BUTHE MPOCTPAHCTBEHHOIO
NPEJCTAaBICHUS CTYIEHTa; BOOOPaKEHUS; JIOTMUECKUX H CUETHBIX CIIOCOOHOCTEH;
OpPraHU30BaHHOCTH TPH NPOBEAECHUH OOJNbIIET0 00bEMa BBIYHUCICHUH; HCHOIB30BAHUS
MaTeMaTUKU JUIsl PElIeHUs] KOHKPETHBIX 3a/jad, OOECleYeHHE OCHOBBI JUIsl MPUMEHEHMs
MaTeMaTHYECKHX METO/I0B UCCIIEIOBaHMS, MOJIETIMPOBaHUS, IIPOEKTUPOBaHMUS,
ONHUPAMOLIYIOCS Ha JaHHYK JUCLHUIUIMHY, KOTOpbIE€ HIpPAlOT BCe OONBLIYIO pOib B
COBPEMEHHOM HayKe U TEXHHUKE.

11.1. Meroauyeckue yka3zaHds I OOYYAIOIIMXCS IO OCBOCHHIO JIEKIIMOHHOTO
MaTtepuana




OcHOBHOE Ha3HAaYEHUE JICKIIUOHHOTO MaTepHalia — JIOTUUECKH CTPONHOE, CUCTEMHOE,
riy0oKoe W SCHOE M3JI0kKeHHe yueOHoro marepuania. HazHaueHue COBpEMEHHOH JIEeKLHUU B
pamMKax TUCIUIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO MH(GOPMAIUIO TIO TEME, a B OCBOCHHH
(dbyHIaMeHTaIbHBIX MPOOJeM AUCUUIUIMHBI, METOJOB HAyYHOIO TIIO3HAHUSA, HOBEHIINX
JOCTHKEHHUI HayIHOU MBICTH. B ydaeOHOM mpoliecce JeKIUs BRIOTHSIET METOAOJIOTHIECKYIO,
OpraHW3alMOHHYI0O W HWH(popManuoHHYIO0 GyHKIUH. Jlekmust pacKpbiBaeT TOHSATHHHBIN
anmapaT KOHKpPETHOW oOnacTh 3HaHWS, €€ TpoOJeMbl, JaeT IEeIbHOE MPEICTaBICHHE O
JUCLUIIIIMHE, TOKA3bIBAET B3aUMOCBSA3b C IPYTUMH TUCLHUILUINHAMH.

[TnarupyemMble pe3yabTaThl IPU OCBOSHUU 00YUYAIONTUMUCS JIGKIIMOHHOTO MaTepuana;

— IOJYYEHUE COBPEMEHHBIX, IEJOCTHBIX, B3aWMOCBA3aHHBIX 3HAaHWW, YPOBEHb
KOTOPBIX ONPENENISECTCS LEIEBOM YCTAHOBKOM K KaXK10M KOHKPETHOU TEME;

— TOJIyYEHHUE OIbITa TBOPUECKON pabOThl COBMECTHO C IIPETOAAaBaTEIIEM;

— pa3BUTHE MNPOQPECCHOHANBHO-IETIOBBIX  KAauecTB, JIOOBU K TpPEeaMeTy H
CaMOCTOATENIHOI'O TBOPYECKOTO MBILIJIEHUSI.

— TIOSIBJICHHE HEOOXOIMMOr0o WHTEpeca, HEOOXOIMMOTO /il CaMOCTOSITENbHON
paboTsI;

— MOJYy4YEHUE 3HAHMI O COBPEMEHHOM YPOBHE pa3BUTUS HAyKH U TEXHUKU U O
MIPOTHO3€ UX Pa3BUTHsI Ha OJMKailne Tofbl;

— HAy4YUTHCS METOJIUYECKU o0OpabarhiBaTh MaTepuai (BBLACHATH TJIABHBIE MBICTH U
MOJIOKEHUS, TPUXOAUTh K KOHKPETHBIM BBIBOJAM, TMOBTOPSATh HMX B  Pa3IMYHBIX
hopmyTUpOBKax);

— TOJIy4€HUE TOYHOTO MOHUMAHHUSI BCEX HEOOXOAMMBIX TEPMUHOB U TTOHSITHIA.

JIeKUMOHHBIA MaTepuagl MOXKET CONPOBOXKAATHCA JAEMOHCTpAllUel ClIalgoB |
WCIOJIb30BAaHUEM PAa3/IaTOYHOTO MaTepualia TpHU MPOBEICHUH KOPOTKHX IUCKYyCCHUH 00
O0COOCHHOCTSIX MPUMEHEHHUS OT/AEIbHBIX TEMATUK I10 IUCHUIUIMHE.

CrpyKTypa NpeaoCcTaBieHUs JEKIHOHHOTO MaTepraa:
— Ormpeznenennss MaTeEMaTUYECKUX TEPMHUHOB.
—  ®opMynupoBKa TEOPEMBI.
— Jloka3arenbCTBO TEOPEMBI.
— HMmmoctpupyroniye npuMepsl.

11.2. Meroauyeckue  yKazaHus JUId  OOYYaIOUIMXCS MO  MPOXOXKICHUIO
MPAaKTUYECKUX 3aHITUN

[IpakTudeckoe 3aHATHE SBISETCS OJHOW M3 OCHOBHBIX (POpPM OpraHu3anuu y4eOHOTro
mporecca, 3aKJIIOYAIOIICHCSs B BBIMOJHEHWHW OOYYAIOMUMHKCS TIOA  PYKOBOJCTBOM
mpernojaBaTeliss KOMIUIEKCa y4eOHBIX 3aaHuil C IENbI0 YCBOCHUS HAYyYHO-TEOPETHUUCCKHX
OCHOB Y4Ye€OHOW JHWCIMIUIMHBI, TMPUOOPETCHHs] YMEHUW W HABBIKOB, OIBITA TBOPYECKOMN
JIeSITEILHOCTH.

[lenpt0 MPaKTUYECKOTO 3aHATHS 711 OOYYalOlIerocsl  sBJISICTCS  NPUBUTHE
oOyuJarolemMcsi yMEHUU U HAaBBIKOB MTPAKTUYECKON JACSITENLHOCTH 110 U3y4aeMOW JUCIUILTHHE.

[Tnanupyembie pe3ynbTaThl IPH OCBOCHHUH O00YYaOIIEMCsI PAKTUICCKUX 3aHITHIHA:

— 3aKperieHue, YriyOJIeHue, paclIupeHue W JeTalIu3alus 3HAHUW MPU PEUICHUN
KOHKPETHBIX 3a]1a4;

— pa3BUTHE TI03HABATEIBHBIX CIIOCOOHOCTEH, CaMOCTOATEIBHOCTH MBIIIJICHUS,
TBOPYECKON aKTUBHOCTH;

— OBJIAJICHUE HOBBIMH METOJAMHU W METOJMKAMHU HM3YyYEHHUs KOHKPETHOW y4ueOHOI
JUCITATLINHEL;

— BBIpa0OTKa CHOCOOHOCTH JIOTHYECKOTO OCMBICICHHS TOJNYYEHHBIX 3HAHWMA IS
BBITTIOJTHEHUS 3a/IaHUM;

— o0OecrneveHne parmoOHAIBLHOTO COYETaHUsI KOJUICKTUBHON M MHAMBUAYATbLHON (popM
oOy4eHwUS.



@OyHKIUY TPAKTUYECKUX 3aHATUH:

— IIO3HaBaTeNbHAas;

— pa3BUBAIOILAS;

— BOCIMTATEJIbHAs.

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

— O3HAaKOMUTEJIbHBIE, IPOBOJUMBIE C LEIBI0 3aKpeIUIEHUsT U KOHKpPETH3aluu
M3Y4EHHOI'0 TEOPETHUUECKOI0 MaTepUaa;

— aQHAIUTHUYECKUE, CTaBAILIUE CBOEH MLENbI0 TOJyYyeHHWE HOBOM HHpoOpMmanuu Ha
OCHOBE ()OpMaATM30BAHHBIX METO/IOB;

— TBOpPUYECKHE, CBS3aHHBIE C  TOJYYCHHEM HOBOH HMHPOpPMALUMU  IyTEM
CaMOCTOSITENIbHO BEIOPAHHBIX MOAXO0/I0B K PEIICHHIO 3a/1a4.

@opMbl OpPraHU3alMU MPAKTUYECKUX 3aHIATHH ONpenensioTcs B cCOOTBETCTBUHM CO
cnenu(pUIecKUMA OCOOCHHOCTSAMHU y4eOHOW NUCIUIUTUHBI U 1ensiMu o0ydeHus. OHU MOTYT
MIPOBOJIUTHCS:

— B UHTEpakTUBHOW (opme (pemieHne CUTYAllMOHHBIX 3a7ay, 3aHATHA T10
MOJEIIMPOBAHNIO  pEAJbHBIX YCIOBHUM, [JEJIOBBIE WIPHl, WIPOBOE MPOEKTHUPOBAHUE,
MMUTALMOHHBIE 3aHATHS, BBIC3HBIE 3aHATHS B OpraHM3alUM (IIPEANPUATHS), NEJI0Bas
ydueOHasi urpa, poJyieBass Wrpa, IICHXOJOTMYECKHH TPEHWHT, KEWC, MO3TOBOM IITypM,
I'PYNIOBBIE TUCKYCCHH);

— B HE UHTEPAKTUBHOMN (popme (BBIMOJIHEHUE YIPAXHEHHH, pelIeHre TUIOBbIX 3ajad,
pellieHre CUTYallMOHHBIX 3a/1a4 U JIPYroe).

Metoauka MpoBeIeHHs MPAKTUYECKOTO 3aHATHS MOXET OBbITh pa3iMyHOU, MPU 3TOM
BaYKHO JOCTHKEHUE O0IIEH e JUCIUIUINHBI.

TpebGoBaHUs K TPOBEICHUIO TPAKTUYECKUX 3AHITHI

[IpakTuyeckne 3aHATHA HAYMHAIOTCA C 3alHCH B OKypHal MperojaBaTels
MPUCYTCTBYIOIIUX CTYACHTOB. 3aTeM OOBSABIAETCS TeMa MPAKTUUECKUX 3aHATHH.

[IperoaBaTens YMTaeT ycJIOBHE 3aJaydl M IpeliaraeT CTYIACHTAM CaMOCTOSITENBHO
peLuTh 3aa4dy, UCIIOJIb3ys 3HAHUS, [TOJIy4YCHHbIE CTYAEHTOM Ha JeKIUH. CTyAeHT, KOTOPbII
MEPBBIM PELIWI 3ajauy, BBI3BIBACTCS K JOCKe. B ciyyae ecinM CTYACHT NMpPaBUIBHO PEIInI
3ajady, OH noisydaer 5 OamnoB. Eciu cTymeHT pemiaer 3ajady ¢ MOMOIIBIO IIpEnoiaBaTers,
To monyyaer 4 Oamna. 3areM, B KOHIIE CEMECTpa, OLCHKH CTYJICHTOB (BKJIIOYAasi OLEHKY
MOCEIIAeMOCTH) TepeBoaATcs B OOHyChl (kadecTBO) or 0 g0 S5 OammoB. DTH OOHYCHI
N00aBISAIOTCS K 0011ei cymMMe 0ajuIoB B paMKaX MOYJIbHO-PEHTHHIOBOM CHCTEMBI.

CryneHtaM BbIIAeTCsl JOMAalllHEE 3a/JlaHue B BUJE 3a/ad, KOTOpPbIE OHM CHAIOT B
YCTaHOBJICHHBIE CPOKH.

11.3. Meroanyeckre  yKazaHus JUId  OOYYaIOUIMXCS MO  MPOXOXKICHUIO
CaMOCTOSATEIILHON PaboThI

B xo7ie BBINONHEHUS CaMOCTOSITEIBHON paboOThl, 00YJaIOLIHIiCs BBIMOIHSAET paboTy 1Mo
3aJJaHHUIO U TIPU METOAMYECKOM PYKOBOJICTBE MPETIOIaBaTellsl, HO 0€3 ero HemoCpeACTBEHHOTO
YUYaCTHSL.

Jlist oOyyaromuxcst o 3a04Hoi (popme 0O0ydeHHUs, CaMOCTOSITeNIbHAsT paboTa MOXKET
BKJIIOYATh B C€0s1 KOHTPOJILHYIO PaboTYy.

B mporiecce BBITIOTHEHUSI CaMOCTOSATEIBHOU palboThI, y 0Oydaromerocs GopMupyercs
1esiecooOpa3Hoe TUTAaHUpOBaHWE pabodero BPEeMEHH, KOTOpOE TO3BOJIIET UM pPa3BHBATh
YMEHHUSI M HaBBIKM B YCBOGHMHM M CHUCTEMaTH3aIlMM MPUOOpETaeMbIX 3HAHHM, 0OecreunBaeT
BBICOKMH YpOBEHb YCIEBACMOCTH B IEPHOA OOYYCHHS, IOMOTAeT IOJyYUTh HABBIKH
MOBBIIIEHUS MPO(PECCHOHATBHOTO YPOBHS.

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



— y4eOHO-METOAMYECKUI MaTepuall o AUCLUUILINHE.

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

Texkymuil KOHTpPOJIb YCIIEBAEMOCTH IPEAyCMATPUBACT KOHTPOJIb KAuyeCTBA 3HAHUU
00yJaroImuxcs, OCYIIECTBIIEMOr0 B TEUEHHE CEMECTPA C LEJIbI0 OLICHUBAHUS X0J]a OCBOCHHUS
JUCLUIUINHEL.

B Tteuenume cemectpa B cucreme aumcraHiuoHHoro oOyuenus ['YAII B dopwme
TECTHUPOBAaHUS TPOBOJATCA JBE IPOBEPOUYHbIE padOThI IO pEIIeHUI0 33hady MU OJIUH
TEOPETUUYECKUH Onpoc (MepeyeHb BOMPOCOB JUIsl TECTOB pa3MelleH B «baHke BOIPOCOB» B
cucremMe quctaHimonHoro ooyuenus ['Y AIT).

Pe3ynpTaThl TEKyIIEro KOHTPOJIS yCIEBAEMOCTH OyIyT yUYUTHIBATHCS PH MPOBEACHUN
MPOMEXYTOUYHOH arrecTari (IpH  HUCIOJB30BaHUU  OATbHO-PEUTHHTOBONW  CHCTEMBI
OLICHUBAHMsI, KaXJbli BUJ KOHTpPOJI OLIEHUBAeTCid B OauiaX, U3 KOTOPBIX (hopMupyercs
UTOTOBBIN PE3YIIBTAT).

11.5. Meroauyeckne  yKazaHus JUId  OOYYaIOUIMXCS MO  MPOXOXKICHUIO
MPOMEKYTOYHOM aTTECTALINH.

[TIpomexxyTounass — aTrectalst OOyYaloIUXCs  IpelycMaTpUBaeT  OLICHUBAHHE
MPOMEKYTOUHBIX U OKOHYATEIBHBIX Pe3yJbTaTOB 00y4eHHUs MO auciurinae. OHa BKIIOYAET
B ce0st:

— 9K3aMeH — ¢opMa OLEHKM 3HAaHUM, MOIYy4EeHHBIX OOy4arolMMCs B IIpolecce
M3Y4YEeHUs] BCEH JUCHUIUIMHBI WJIM €€ YacTH, HaBBIKOB CaMOCTOSITENbHONH paboThl,
CIOCOOHOCTH HPUMEHSTh MX Ul pelIeHHs MPAaKTUYEeCKUX 3ahady. DK3aMeH, Kak MpaBuiIo,
MPOBOJUTCS B MEPUOJ PK3aMEHAIMOHHOW CECCHUU M 3aBEPIIACTCS aTTECTAllMOHHOW OLIEHKOU
«OTJINYHOY, «XOPOLIO», «yIOBIETBOPUTEIBHOY, «HEYIOBIETBOPUTEILHO.

Cucrema OLIEHOK MpU MPOBEACHUM MPOMEXKYTOUHON aTTEeCTAl[MM OCYLIECTBIISIETCS B
cooTBeTCTBUHM ¢ TpeOoBaHusMu IlonoxkeHuii «O TekymieM KOHTpOJE YCIEBAEMOCTH U
MPOMEXKYTOUYHOU arrectannu cTyaeHTOB ['YAII, oOydaronuxcsi mo mporpamMmam BBICIIETO
obpazoBanus» U «O MOAYIBHO-PEUTHHIOBOM CHUCTEME OLIEHKM KadecTBa yueOHOH paboThI
ctyaeHToB B 'Y AID».



Jluct BHeceHUs U3MEHEHUN B pabouyro IporpaMmMy TUCIUILIMHBI

[Hata BHEceHuUs
W3MEHCHHI 1
JIOTIOTHECHHHM.

Iloanuce BHeCHIETO
W3MCHCHHS

ConeprxaHne N3MEHEHHUH W JOTTOTHEHUI

Jara 1 Ne

MPOTOKOJIA
3aceaHus
kadeapbl
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