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AHHOTaUs

JucrunnuHa «MaTtemaTuka. AHaIUTHYECKas: TEOMETPHUS U JIMHEHHas anreOpa» BXOIUT B
o0pa3oBaTeNbHYI0 NpOrpaMMy BbICIIETO 0Opa3oBaHUsi — TMporpammy OakajaBpuaTa IO
HampaBjeHuto  moaroToBku/  cmeruanbHOCTH  09.03.04  «[IporpammHas  WHXEHEPH»
HarpaBieHHOCTH «lIpoekTupoBaHHE MPOrpaMMHBIX CUCTEM». JIUCHUIIIMHA peaTu3yeTcs
Kadeapoi «Nel».

JlucuurinHa HaneleHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIEIYIOIINX KOMITETCHIIUNA:

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

OIIK-1 «Cnoco0GeH NpUMEHATh €CTECTBEHHOHAy4YHbIE M OOIIEMH)KEHEPHBIE 3HAHU,
METO/Ibl MATEMATHYECKOT0 aHAJIN3a U MOJICIMPOBAHUS, TEOPETUYECKOTO U HKCIIEPUMEHTAIILHOTIO
UCCJICIOBAHMSI B MPOPECCUOHAIBHOMN IEATEIHLHOCTIY

ConepxaHue NUCHMILUIMHBI OXBATBIBAET KPYI BOIIPOCOB, CBSI3aHHBIX C AHAIUTUYECKHM
OTHMCAaHUEM TE€OMETPUUECKUX O0BEKTOB; H3YYCHHEM CBOMCTB JIMHEWHBIX MTPOCTPAHCTB.

[IpenogaBanue AMCHUIUIMHBI MpeAycMaTpuBaeT cienyromue ¢GopMbl OpraHU3alHuU
y4eOHOTO Tpolecca: JeKyuu, NpaKmuyeckue 3auAmus, CaAMOCMOsAmenvHas paboma
ooyuarowe2ocs.

[IporpamMmmoil AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONINE BHUIbI KOHTPOJS: TEKYIIUI
KOHTPOJIb YCIIEBAEMOCTH, MPOMEXKYTOUHAs arTecTanus B (opMe IK3aMeHa.

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

OOmiasi TpyA0eMKOCTh OCBOEHUS JUCHUILIMHBI COCTaBIseT 5 3aueTHBIX enuHuil, 180
YacoB.

S3bIK 00yUYeHUs IO TUCIUIUTNHE KPYCCKHMA »



1. TlepedeHb MIAHUPYEMBIX PE3YIHTATOB O0yUEHUS MO JUCIHILTAHE

1.1. Tlenu npenomaBaHus TUCITUTITUHBI

JucnumumHa «MaTeMaTuka. AHAIMTHYECKasi TeOMETPHUS U JIMHEWHas anredpay sBiseTcs
BOKHOM COCTaBHOW 4YaCThlO Kypca BBICIIEH MaTeMaTHUKH, KOTOPBIM JIEKUT B OCHOBE BCEM
CHCTEMBI BBICIIETO OOpa30BaHMs COBPEMEHHOTO CIICLUAINCTa W H3Y4aeT MPOCTPAHCTBEHHBIC
(GOpMBI U KOJTMYECTBEHHBIE COOTHOILLIEHUS OKPY>KAOILIEr0 HAC IeHCTBUTEIHHOIO MUPA.

N3ydyenne naHHOW OUCLUIUIMHBI MO3BOJISET Pa3BUTh MPOCTPAHCTBEHHOE IIPE/ICTABICHHE
CTYJEHTa; CTUMYJIUPYET €ro BOOOpaK€HHE; pa3BUBAET €ro CUETHbIE CIIOCOOHOCTH; MO3BOJISET
JIEMOHCTPUPOBATh  IIEJICYCTPEMIICHHOCTh, OpPraHU30BaHHOCTh IMPH MPOBEIECHUH OOJBIIETO
00beMa BBIYUCIICHUH; 00bEIUHSAET OOJIBIIMHCTBO PAaHHEE N3YICHHBIX TTOHSITHH.

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

Matematuueckue METOJbl HCCIIEAOBAHUS, MOJEIMPOBAHUS, MPOECKTUPOBAHMUS,
OIMPAIOIIYIOCS Ha JaHHYIO AUCLUUIUIMHY, UTPAIOT BCE OONBILIYIO POJIb B COBPEMEHHOM Hayke
U TeXHUKE. B 3HaUNTENbHOM CTENeHN 3TO BHI3BAHO BCE YOBICTPSAIOMIMMCS Pa3BUTHEM HAYKH U
TEXHHUKH, TJIABHBIM 0O0pa30M BBIYHCIUTEILHON TEXHHKH W HH(POPMAIIMOHHBIX CHCTEM, a
TaKKe KOMIBIOTEpU3AIMEH TPAKTUUECKH BCeX 00JiacTel 3HaHWU. BO3MOKHOCTH yCIEeIIHOTO
WCIIOb30BaHUSI MAaTEMAaTUKU ISl PEIICHUs] KOHKPETHBIX 3a/1ay CYIECTBEHHO PACIIUPSIIOTCS,
4TO, B CBOIO O4Yepeab, MPUBOAUT K HOBBIM TpeOOBaHUSAM, NPEIbIBISIEMBIM K
MaTeMaTHYeCKOMY OOpa30BaHMIO COBPEMEHHBIX CIHEIMAIMCTOB B OOJACTH MaTeMaTHYECKUX
METO/IOB.

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

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

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

B pesynbrare u3yueHus AMCUMILIUHBI OOydarolmuiics AOHKEH 00JaJaTh CIETyIOIIUMU
KOMIIETCHIIMSIMU WM UX 4YacTsAMU. KOMIETEeHIIMN U MHIUKATOPBI UX JTOCTHUKEHUS TPUBEACHBI B
Tabymue 1.

Tabmuua 1 — IlepeyeHb KOMIETEHIIMNA U MHANKATOPOB MX JOCTHKCHHS

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

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

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

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

N ONTHMATILHOTO CIIOCO0a PelICHHs 3a/1a4 C
OTpaHUYECHUM

Y4€TOM MMEIOIIUXCS YCIOBHH, PECYPCOB U
OTpaHUYECHUN

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




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

(U3UKH, BBIYUCITUTEIBHON TEXHUKH U
POrPaMMHUPOBAHHUS

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

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

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

HN3YUCHHUU B BY3C KAKUX R105(s10) JUCHUIIINH.

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

3. O0BeM U TPYAOEMKOCTh JUCITUTLTHHBI
Jlanuple 00 o0memM o0beMe AMCHUIUIMHBI, TPYIOEMKOCTH OTACIBHBIX BHJIOB y4eOHOMU
paboTHI O AUCHMIUIMHE (M pacIpee]IeHue 3TOH TPYAOEMKOCTH 10 CEMECTpaM) MPEICTAaBICHBI B

Tadimue 2.

Ta6mmia 2 — O0beM U TPYJ0EMKOCTh JUCITUTIITUHBI

TpynoeMkocTs 110
Bun yuebnoit pabotbl Bcero ceMecTpam
Nel
1 2 3
Oowan mpyooemKkocma oucCyunIunbL, 5/ 180 5/ 180
3E/ (uac)
U3 Hux wacoe npaxmuyeckoil n0020moeKu
AyoumopHuie 3aHamus, BCEro Jac. 16 16
B TOM YHCIIE:
nexiuu (JI), (dac) 8 8
npaktuueckue/cemunapckue 3ansatus (113), 8 8
(gac)
nabopaTtopHubie padoTs (JIP), (uac)
KypcoBoii nmpoekT (pabota) (KII, KP), (gac)
9K3aMeH, (Jac) 9 9
CamocmosamenvHnas paboma, Bcero (dac) 155 155
Buo npomesxcymounoii ammecmayuu. 3a4er,
mudd. 3auger, sx3amed (3auer, Judd. 3auq, OK3. OK3.
DK3.*%*)

** o
HpI/IMeLIaHI/Ie . KaHJIUJAaTCKUHU 3K3aMCH

4. CopepxaHue AUCIUTUTUHBI
4.1. PacnpeneneHue TPyIOSMKOCTH JTUCIUIUIMHBI ITO pa3jieiaM U BUaM 3aHSATHIA.
Pa3nensl, TeMBl JUCHUTIIMHBI U KX TPYAOEMKOCTh MPUBECHBI B TaOIUIE 3.

Ta6muma 3 — Pa3nensl, TeMbI IUCIUIUIMHBI, UX TPYIOEMKOCTh



Pazmensl, TeMBI JUCITUTUTHHEI Jlexmmn I13 (C3) JIP KII CPC
(qac) (qac) (qac) (qac) (qac)
Cemectp 1
Paszmen 1. KoMIuiekcHble urcia u 2 2 21
MAaTpPHIIBI
Pazgen 2. CuctemMbl TMHEIHBIX 1 2 21
ypaBHEHUI
Pasnen 3. JIunelHbIE TPOCTPAHCTBA 1 0 21
Paszen 4. Bekropbl 1 1 21
Pasznen 5. Ipsimasi Ha MIOCKOCTH 1 1 21
Pasnen 6. [lpsimasi 1 IIIOCKOCTD B 1 2 25
OPOCTPAHCTBE
Paszpen 7. KpuBsle BToporo nopsijika 1 0 25
Hrtoro B cemectpe: 8 8 155
Hroro: 8 8 0 0 155
[IpakTrueckass TOATOTOBKA 3aKJIIOYaeTCI B  HEMOCPEICTBEHHOM  BBITIOJHEHUU
Oo0y4yaromKUMHUCS ~ OMNpENEeNEeHHBIX  TPYIOBBIX  (YHKUMH,  CBA3aHHBIX C  Oy;ymien

popeCCHOHATILHOMN 1A TEITLHOCTBIO.

4.2. CopnepxaHue pa3/ie]ioB U TE€M JICKIIHOHHBIX 3aHATHH.
Coneprxanue pa3iesioB U TEM JICKIIMOHHBIX 3aHATHI MPUBEACHO B Ta0uIE 4.

Ta6mmia 4 — ConepxaHue pa3zesioB U TeM JEKIIMOHHOTO UK

Howmep pasznena

HasBanue u copepxanue pa3enoB U TeM JEKIIMOHHbBIX 3aHATUN

1.

[TonsiTne KOMIUIEKCHOTO yucha. JleicTBUSI Hal KOMIUIEKCHBIMU YHCIIAMHU B
anrebpamveckoii (opme. JleicTBUs HAI KOMIUIGKCHBIMH YHCIAMU B
TpuroHomerpudeckoir popme. @opmyna Myaspa. M3BneueHue KOpHS U3
KOMILJIEKCHOTO YHCJIA.

[Tousitue matpunpl. JIuHelHble omnepanuu Haja matpuuamu. JInHelHas
3aBUCHUMOCTh U HC3aBUCHUMOCTH ManI/II_I. TpaHCHOHHpOBaHI/Ie ManI/II_[.
YMHOXeHUE MaTpHIl. MHOTOUYJIEHBI OT KBaJIPATHBIX MAaTPHIL

Onpenenurenu u ux cBorictBa. O6paTHas Marpuia. Perenue npocreimmx
MATPUYHBIX YpaBHEHUWA. MaTpUyHBII METON PpEIICHUS JIMHEHHBIX
YPAaBHEHUM.

Meton Kpamepa. Meron I"aycca.

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

Jluneitnple mpoctpaHcTtBa. Omnpenenenne U npuMepbl. basuc wu
KoopauHaThl.  JluHeWHble mpeoOpazoBaHus. Marpuna — JIHHEHHOTO
npeoOpa3oBaHMsI.

I'eomeTrpuueckue BekTopbl. OCHOBHBIE OllpeeaeHus. JInHeliHble onepanun
HaJl BeKTOpaMu. JInHeiiHasg He3aBUCUMOCTh BEKTOpOB. bazuc. KoopauHarsl.
CucreMnl KOOpJAMHAT Ha IJIOCKOCTU U B IPOCTPAHCTBC

CkansipHOe TIpOM3BE/IeHNE BEKTOPOB. BEeKTOpHOE MPOU3BEACHNE BEKTOPOB.
CMelanHOe TIPOU3BEICHUE BEKTOPOB.

YpaBHeHUsI NPAMON Ha TJIOCKOCTH. 3aJayd Ha COCTABJICHUE YpPaBHEHMI




MPSMOM.

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

6. YpaBHEHMsI IIIOCKOCTH. 3aaHKe IPSIMON B TPOCTPAHCTBE.

Yron Mexy INIOCKOCTSIMH. 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.

7. Onnmunc. ['mnepbona. [Tapabona. [lomspHoe ypaBHEHHWE KPHUBOW BTOPOTO
nopsinka. KaHoHnueckue ypaBHEHUs KPUBOI BTOPOTO MOPSIIKA

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHATHS
Tembl mpakTUUECKHUX 3aHATUN U UX TPYILOEMKOCTh NPUBEICHBI B TAOIUIIE .

Tabnuna 5 — [IpakTudeckue 3aHATHS U UX TPYJTOEMKOCTb

N3 Hux Ne
DOpMBIITPAKTH o
Ne N Tpynoem- | mpakTU4eCKOH | pa3zaeina
i TeMbl NpakTUYECKUX 3aHATHI HECKHX KocTh, (4ac)| moaroToskH, | muci-
3aHATUN
(dac) JINHBI
Cemectp 1
1. | HeiicTBus HaJ KOMILIEKCHBIMU Pemenue
YUCJIaMH B alre0pandecKoi 3a7a4
dopme. Tpuronomerpudeckast
dbopmMa KOMIUIEKCHOTO YHCIIA. 1 1
JleicTBUs HaJ KOMILJIEKCHBIMHU
YUCJIaMH B
TPUTOHOMETPHUUYECKOU (hopme
2. JIuneitHpIe onepanuu Hal Pemrenue
MaTpHULAMHU. 3a1a4 1 1
TpancnoHHpOBaHUE MATPHII.
YMHOKEHUE MATPHI]
3. Brruncienue onpenenurenei. Pemrenue
Ob6parnas marpuia. Pemenue 3a1a4 1 2
MATPUYHBIX YPABHECHUH.
4. Matpuusblii METOJ, peLICHUS Pemenne
CHUCTEM JIMHEHHBIX YPaBHEHHUI. 3az1a4 1 2
Meroa Kpamepa. Meroa
l'aycca
5. PaznoxxeHue BEKTOpPOB 10 Pemenue
0azucy. Beraucnenne 3aga4
KOOPJMHAT TOYEK B 00IIEH
JIEKapTOBOM CUCTEME 1 4
KoopauHat. CKaJIsIpHOE
MPOU3BE/ICHUE BEKTOPOB.
BekropHoe u cMenanHoe
ITPOU3BEJICHNSI BEKTOPOB
6. YpaBHeHUs IPSIMON Ha Pemenue
IUIOCKOCTH. 3a/1auyl Ha MPSIMYIO 3a1a4 1 5)
Ha MJIOCKOCTH
7. IIpsiMas 1 MIIOCKOCTH B Pemenne 2 6
MIPOCTPAHCTBE 3a1a4




| Bceero:

4.4. JlabopaTopHbIE 3aHATHUS

TeMbl 1a00paTOPHBIX 3aHIATHI M UX TPYJOEMKOCTh IPUBEEHBI B TA0IHUIIE 6.

Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb

Ne
/o

HaumenoBanne mabopatopHbIX padboT

TpynoeMKoCTb,
(qac)

W3 Hux Ne
IIPAaKTUYECKOU | pas3zeia
MOATOTOBKH, | AMCIIMII
(gac) JIUHBI

VY4eOHBIM MJIaHOM HE MPEAyCMOTPEHO

Bcero

4.5. KypcoBoe npoeKkTupoBaHe/ BBIIOIHEHUE KYPCOBOW PabOTHI

VY4eOHbIM MJIaHOM HE MPEAYyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJarommuxCcs
Buapl camocTosiTenbHON paboThI M €€ TPYI0EMKOCTh MPUBEICHBI B Ta0IHIIE 7.

Tabmuia 7 — Buasl caMOCTOSITEIBHOM paOOTHI M €€ TPYIOEMKOCTh

. Bceero, | Cemectp 1,
Bun camocrositensHoil paboTh
qac qac
1 2 3

W3ydenue TeopeTuyeckoro Marepuaia

31 31
nucturnHbl (TO)
Kypcosoe npoexruposanue (KII, KP)
Pacuetno-rpaduueckue 3aganus (PI'3)
Brimonnenue pedepata (P)
[TonroroBka K TEKyIIeMy KOHTPOJIIO 31 31
ycneBaemoctu (TKYVY)
Homamruee 3aganue (/13) 31 31
KonTtposbabie paboTsl 3a0unnkoB (KP3) 31 31
ITogroroBka k IpOMEKyTOUYHON 31 31
arrectaruu (I1A)

Beero: | 155 155

5. Tlepeuenpb yueOHO-METOIUYECKOTO OOCCTICUCHHS
JUISL CAMOCTOSITENIbHON PabOoThl 00yUarOMUXCsl [0 TUCHUILIMHE (MOYIIIO)
VY4ebHO-MeTOIMUECKHE MaTepHalbl JUII CaMOCTOSTEIbHOM paboThl 00y4aromMXCsl yKa3aHbI B

n.a. /-11.

6. IlepeueHb MEYATHBIX U ANEKTPOHHBIX YUEOHBIX U3JAaHUN
[lepeueHb MEYaTHBIX U 3JIEKTPOHHBIX YYEOHBIX M3IaHUI PUBEICH B TadmuIe 8.
Tabnuua 8— [lepeyeHb MevYaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3AAHUN

Mudp/
URL agpec

bubnuorpaduyeckas ccpiika

KomuectBo
DK3EMILLIPOB B




OnomoTeKe

(KpoMe 371EeKTPOHHBIX
IK3EMIUTSIPOB)
VYK 514 BBK Bbexnemuresa JI.A., [lerposuy A.1O., Uybapos H.A. 200
22.151b42 COOpHUK 3a7a4 110 aHATUTHYECKOH TEOMETPUH U

nrHEHHOH 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 | beknemumes, /I.B. Kypc ananutudeckoil reoMmeTpuu 1 OBC Jlanb
m/book/58162 JMHENRHON anreOpsl. [DIeKTpOHHEIH pecypc] —

OnektpoH. naH. — CII06. : Jlans, 2015. — 448 c.
http://e.lanbook.co | beknemuiera, JI.A. COOpHUK 3a1a4 [0 aHATUTHICCKOM 9BC Jlans
m/book/72575 TEOMETPHH U JTUHEHHOM anredpe. [DIeKTpOHHBIH pecypc]

/ J1LA. Bexnemumena, JI.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 aHAJUTHYECKas TeOMETpHs : yuebHoe mocodue / A. 1.

HoBukos. — Mocksa : ®DUSMATIJINUT, 2015. — 376 c.
https://e.lanbook.c | MaTtematuka. 3a7a4u MOBBIIIEHHON TPYAHOCTH IS OBC Jlanb
om/book/115483 CTYIEHTOB BY30B : yueOHoe mocobue / Y. B. MBanos, O.

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

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

2019. — 156 ¢

Usnesa, A. M. Jluneiinas anrebpa. AHaIUTHUECKAsS 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 aHaauTuueckoi TeOMETpUH U 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

anredpa v aHATUTUIECKasi TEOMETPHUS : yU4eOHOE Mocooue
/ I1. C. I'eBopksiH. — Mocksa : ®U3MATIJIUT, 2011. —
208 c.

https://urait.ru/bco

Jluneiinas anreOpa u aHATUTHIECKAs TEOMETPHS:

de/436467 yueOHUK U npakTukyM i By3oB / E. I. [lnotHukoBa, A.
I1. iBanos, B. B. Jlorunoga, A. B. Mopo3oBa; moj
penakuuei E. I'. InoTHukoBoil. — MockBa:
WznatensctBo IOpaiit, 2019. — 340 ¢

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

0de/493221 aHaJTMTHYECKasi TeOMEeTpus: ydeOHOe TTocoOue s
By30B / UI. X. Caburos, A. A. Muxaies. - 2-¢ U31.,
ucnp. u aon. - Mocksa: UznarensctBo FOpaiit, 2022.
— 258 c.

https://urait.ru/bc | ITaxomoBa, E. I'. Jluneitnas anredpa u

0de/434042 aHanuTHYeCKas reomeTpusi. COOpHUK 3aTaHuUi:

yuebHoe rnocobue A1 6akagaBpuaTa u CrieluaInTeTa
/ E.T. IlaxomoBa, C. B. PoskkoBa. - MockBa :
WznarensctBo FOpaiit, 2019. - 110 c.



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

https://urait.ru/bc | JIyosiruna, E. H. Jluneiinas aaredpa: yueOHOE
00de/430892 noco6wue ais By3oB / E. H. JIyosruna, E. M.
BeuromoB. - 2-e u3a. - Mocksa : 3garenscTBo
FOpaiir, 2019. - 150 ¢

7. IlepedyeHb AIEKTPOHHBIX 00Pa30BaATEIBHBIX PECYPCOB
UH(POPMALIMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTn «HTepHeT»
[lepeuenn 3IEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcos uH(pOpPMaLOHHO-
TEJIEKOMMYHHUKAIIMOHHONW ceTn «MHTepHeT», HEOOXOOUMBIX JUIsI OCBOCHHUS TUCHUILUIMHBI
npuBesieH B Tabymiie 9.

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

8. Ilepeuenb HHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepeduenr mporpaMMHOTO OOECIEUEHHUS, HCIOIB3YEeMOTr0 IPU OCYIIECTBICHUHI
00pa3oBaTeNLHOTO MpoIiecca M0 AUCIUIITHHE.
[TepedyeHs UCMOIB3yeMOTro MPOrPaMMHOTO oOecriedeHus peacTasieH B Tabauiie 10.

Ta6muua 10— Ilepedens nporpaMMHOTo 00eCTIeYeHHS
Ne /i HaumenoBanue
1. MicrosoftWindows
2. MicrosoftOffice
3. MathType
4, Wolfram Mathematica

8.2. Ilepeuenp MH(pOPMaITMOHHO-CIPABOYHBIX CHCTEM,UCITOJIh3YEMBIX npu
OCYIIECTBIIEHUU 00Pa30BaTEIHLHOTO MPOIIecca MO JUCIUILTAHE

[lepeyeHb WCMONB3YeMBbIX WHPOPMAMOHHO-CIIPABOYHBIX CHUCTEM TIPEACTaBICH B
Tabnure 11.

Ta6muma 11— [Mepeyersr nHOOPMAITMOHHO-CITPABOYHBIX CUCTEM

Ne i/t Hanmenosanmue

9BC Jlanb

9. MarepuanbHO-TeXHUYecKast 6a3a
CocraB MaTepuaIbHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOW [JIi  OCYIIECTBIICHHS
00pa3oBaTeNbLHOTO MpoIiecca Mo TUCIUIUTHHE, TIPECTaBlIeH B Tabmuiel 2.

Ta6mmma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl

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

1 JlekunoHHas aynuTOpUs

Aynutopust Uil IPaKTUYECKUX 3aHITHI

10. Omnenounsle cpencTBa sl MTPOBEACHHS TIPOMEKYTOUYHOMN aTTeCTaIlKI



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

10.1. CoctaB OIICHOYHBIX CPEICTBAJS MPOBEACHUS IMPOMEKYTOYHONH aTTECTAllUU
00ydJaronuxcs o IMCIUILINHE TTpUBeeH B Tadmmie 13.
Tabmuua 13 — CocTaB OIEHOYHBIX CPEACTB Il IPOBEICHHS IPOMEKYTOYHOH aTTeCTalluu
Bua npomexyTo4HOM arTecTanuu IlepedyeHb OLICHOYHBIX CPEACTB
DK3aMeH Crmcok BOIpoCoB / 3a/1a4 K 9K3aMEHY;
TecTsl.

10.2. B kayecTBe KpUTEpUEB OIECHKH YpPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMITETCHIIMN 00YyJaronMMHUCS TPUMEHSETCA S-0auibHasi MIKajga OIEHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIINI, KOTopas mpuBeaeHa B Tabnune 14. B TeueHne cemMecTpa MOXXET UCIOIB30BaThCSA
100-6ampHas ~ mKajga ~ MOAYJIBHO-PEUTHHTOBOM  CHUCTEMBbI  YHUBEpPCUTETa,  IIpaBUja
UCIIOJIb30BaHUSI KOTOPOH, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAIBHBIM HOPMATHUBHBIM aKTOM
'VAIL
Tabmuua 14 —Kpurepuu olieHKH ypoBHSI CQOPMHUPOBAHHOCTH KOMITETEHIIUH

OreHKa KOMITETEHITUHN

XapaktepucTrka chopMUPOBAHHBIX KOMITCTCHITUI
5-0ayuipHad 1IKama PaKIep (bop

— 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
JesITebHOCTHIO HAIIPABIICHHUS,

— yMeJ10 00OCHOBBIBAET M ApTyMEHTUPYET BbIIBUTAaEMbIE UM UJIEH;

— JIeJIaeT BBIBOALI M 000OIICHHS;

— cBOOOHO BJIAJICET CHCTEMOM CIEIHUATM3HUPOBAHHBIX MOHSITHH.

«OTJIIMYHO»
(Ga4YTCHO»

— o0yyJaromuiics TBEPI0 YCBOWIJI MPOTPaMMHBINA MaTepual, TPaMOTHO U
M0 CYIIECTBY H3JaraeT €ro, ONHUpPasCh Ha 3HAHUS OCHOBHOWU
JIUTEPaTypHhI;

— HE JIOITYCKAET CYIIECTBEHHBIX HETOUHOCTEM;

— YBA3BIBACT YCBOCHHBIC 3HAHUS C NPAKTUYECKOW JESATEIbHOCTHIO
HaIpaBJICHUS;

— apryMEHTUPYET HAYYHBIE TTOJIOKEHHUS;

— JIeJIaeT BBIBOJBI U 0000IIECHMS;

— BJIAJICET CUCTEMOM CIIELIMATIM3UPOBAHHBIX OHSITUH.

(XOPOLIO»
(Ga4YTCHO»

— oOyyJaronuiicss yCBOWJI TOJIBKO OCHOBHOW IPOTPaMMHBIA MaTepua,
10 CYIIECTBY HM3JaraeT €ro, OMMpasch Ha 3HAHUS TOJIBKO OCHOBHOH
JUTEPATYPHL;

— JIOIyCKaeT HeCYIIECTBEHHBIE OMMOKN U HETOYHOCTH;

— HCTBITHIBACT 3aTPYIHEHHUS B TPAKTHYECKOM NPUMEHCHHH 3HAHHN
HAarpaBJICHUS;

— cnabo apryMeHTUPYeT Hay4YHbIE MTOJIOKEHUS;

— 3aTpyaHseTcs B (OpMYIMPOBAHUN BBIBOJOB M 0000IICHMIA;

— YaCTHUYHO BJIAICET CUCTEMOH CIICIMATH3UPOBAHHBIX MOHATHH.

«yZI0BJIETBOPUTEIIHHOY
«BAYTEHO»

— oOyyJaronuiicss HE YCBOWJI 3HAYUTEIBHOM YacTH MPOrPaMMHOTO
MaTepHaa;

— JIOIYCKaeT  CYIIECTBEHHbIE  OMIMOKM W  HETOYHOCTH  TpHU
paccMoTpeHuH npo0sieM B KOHKPETHOM HallpaBJICHUH;

— UCTIBITHIBAET TPYAHOCTH B IPAKTUYECKOM MPUMEHEHUU 3HAHUII;

— HE MOXET apryMEHTHPOBAaTh HAYYHBIE ITOJOKEHUS;

— He (OPMYIHPYET BHIBOJAOB H 0000IICHHIA.

«HEYIOBJIETBOPUTEIILHO
«HE 3a4TEHO»

10.3. TunoBble KOHTPOJILHBIC 3a/1aHUS WM UHBIE MaTePHAIIBI.
Bompocsr (3agaun) asis sK3aMeHa mpeacTaBieHsl B Tabmuie 15.

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




Ne i/t

[lepeuens BonpocoB (3a1au) AJis1 SK3aMEHA

Kon
WHMKATOpa

3ananue 1.
1) Bp4HCINTD NPOU3BEICHUE KOMIUIEKCHBIX YHCEN B
anreOpanyeckoit popme 3anucu
(5+2i) = (6 + 5i)

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

3amanue 2.
1) BbluuCIUTH NPOU3BEACHNE KOMIUICKCHBIX YUCET B
anreOpanveckoit hopme 3anucu
(7 — 4i) = (1 + 3i)

2) Bepno mu yrBepxaenue: «JlelicTBUTEIbHAS YaCcTh
MPOM3BEICHUS KOMIUIEKCHBIX YHCEN B auredpandeckoit popme
3aMMCH BBIUUCISAETCS KaK PA3HOCTh IPOU3BEACHUS
JIEWCTBUTEIIBHBIX YACTEW U MPOU3BEICHUS MHUMBIX YacTE
COMHOXUTENEH». OTBET apryMeHTUPYITE.

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

2) Bepno mu yrBepxkaenue: «JlelicTBUTEIbHAS YaCcTh
MPOM3BEICHUSI KOMIUIEKCHBIX YMCEN B aaredpandeckoit popme
3aMKMCH BBIUMCISAETCSA KaK CyMMa MPOU3BEACHUS
JIEWCTBUTEIIBHBIX YAaCTEW U MPOU3BEICHUS MHUMBIX YaCTE
COMHOXUTEIEH». OTBET apryMeHTUPYITE.

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

2) BepHo 1u yTBepkacHuUe: «/lelicTBUTENbHAS YacTh
MIPOU3BEICHUS KOMIUIEKCHBIX YHCEN B alireOpandeckoi popme
3alMCH BBIYHUCIISAETCS KaK IPOU3BEIECHUS MHUMBIX YacTeil
COMHOXUTEIEH». OTBET apryMeHTUPYUTE.

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

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




(9 +6i)=(2—-7i)

2) BepHo nu yrBepxkaenue: «IIponsBeeHne KOMIUICKCHBIX YHCEI
B ayireOpanydeckoil (hopMe 3amucu MOXKET OBITh BBIYHCIICHO 10
MpaBWJIy BBIUMCICHHUS] TPOU3BENEHUS MHOTOwieHoB» OTBeT

apryMEHTUPYUTE.

3amaunue. OIIK-1.B.1

1) BBIYHCITUTH MPOU3BEICHUE KOMILICKCHBIX YHCEI.

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

2) BepHo nm yrtBepkacHue: «Jlis BBIYMCICHUS TPOM3BEICHUS
KOMIUIGKCHBIX ~ YHCENl ~ HeoOXOAMMO  3amucatb UX B
anreOpanveckom Buae». OTBET apryMeHTHPYHTE.

3amaunue. OIIK-1.B.1

1) BbIuuCIUTH 4acTHOE KOMILIEKCHBIX yucen B
TPUTOHOMETPHUUECKOHN opMe 3aIUCH.

mw . . T

7. 10(cos—-+isin-)

1 3 3
_ i3 . . T

Z S(COSE + i zin E)

2) Bepno nm yrtBepkacHue: «lIpu  BBIYMCICHHH YacTHOTO
KOMILJIEKCHBIX YHCEN MOJYJb U ApTYMEHT Pe3yJIbTaTa SIBISIOTCS
pe3yabTaTaMu JIeJICHUs MOIYJIS JEIUMOr0 Ha MOJYJIb ACIUTENs
U apryMeHTa JAeluMOro Ha aprymeHT genurteis». OTBer
oOocHyiite.

Kaxk HaspIiBaetcs popmMa 3amucu KOMIJIEKCHOTO YKCIIa, UMEIOIIast YK-2.3.1

BUA z=|z|-(cos@+ising), Kak Ha3bIBAIOTCS B 3TOU 3amuCH |z| u ¢

Pe3ynbTaT Kakoi onepanuu HajJ KOMIUIEKCHBIMHA YHCIIaMH MOYKET VYK-2.3.1

OBITh 3allMCaH B BUJIC

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

Pe3ynbrar kakoi onepanuy HaJl KOMIUIEKCHBIMY YUCIaMU MOKET YK-2.3.1

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

Samanue 1. VK-2.V.1

1) KommuekcHoe yncio Z 3amucaHo B areOpandeckon 1 B VK-2.B.2

TPUTOHOMETPUIECKOU opMax:
P Vi o1 1 m
=5 +1 2= (cos 3

Haitinure 12-10 cTemneus uncna Z

+— 3 ]‘I
151716)

2) Kakyro ¢popmy 3amucu ymcia Bbl Hcnoiab3oBamn? O0ocHyiiTe
CBOM BBIOOP

3amanue 2.




1) KowmrmiekcHoe YncIio Z 3alicano B alreOpandecKoi u B
TPUTOHOMETPHUECKOHN opmax:

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

2) Kakyro ¢popmy 3amucu ymcia Bel Hcnoiab3oBann? O0ocHyiiTe
CBOM BBIOOP

3ananue 1.
1) Haiitu matpuity C = 44 + 3B*, roe
2 =2
1 0 2
A= B=|—
(_1 3 _3) ( 31 —33>
2) BriOepuTte u3 cnrcka nupoBbie CPEACTBA, KOTOPHIC MOTYT
OBITh MPUMEHEHBI JIJISI PEIICHUS TaHHOW 3a/1a4H.

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

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

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

OBITH IPUMEHEHBI JJIS pEIICHUS TaHHOH! 3a1a4H.
a) Microsoft Access
b) Wolfram Mathematica

¢) Microsoft PowerPoint

3aganue 3.
1. Haiitu matpuity C = 24 + 3B*, rae
2 -2
14 2y,
(s 3 2= 1)
2. BriGepure u3 crincka uQpoBbie cpeicTBa, KOTOPHIE MOTYT

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

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

VK-2.3.1
YK-2.V.3




1 -2
1 0 2
=5 B[ )

2. BriGepure u3 crincka uQpoBbie cpeicTBa, KOTOPBIE MOTYT
OBITH MPUMEHEHBI JJIs PEIICHUS JaHHOW 3aauH.

a) Microsoft Access

b) Wolfram Mathematica

C) Microsoft PowerPoint

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

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

3 -3

2. BriGepure u3 crincka uQpoBbie cpeicTBa, KOTOPIE MOTYT
OBITH MPUMEHEHBI JJIsI pEIICHUS JaHHOW 3aauH.

a) Microsoft Access

b) Wolfram Mathematica

C) Microsoft PowerPoint

1. 3anumwure pe3ynpTaT AeHCTBUN HaJ MaTpPULIAMH.

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

A+ (-A) =
3. Tlponomxure Gpopmyiry

7(A+B)=
4. Tlpopomxure hopMyy

5A-5B=
5. Tlpomomxute hopmyiy

2 x(4A)=

VK-2.3.1
OIIK-1.3.1

10.

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

2 5
0 -2 —4
A= B=|0 -2
R R
2) BriOepure u3 cnucka HuQpoBbIe CPENCTBA, KOTOPBIE MOTYT
OBITH MPUMEHEHBI JJIs peieHus JaHHOoU 3aaaun. O00CHYHTe
BBIOOp M (pPOBOTO CpescTBa

a) Microsoft Access
b) Microsoft PowerPoint

¢) Wolfram Mathematica

3amanue 2.
1) Haiitu npousBenenue Mmatpunl A = B, rie

OIIK-1.V.1
YK-2.V.3




4 3

A:(g —32 —03)32(1 —2)

3 0

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

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

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

4 3
0 -2 =3y N
=G ()
2) Bribepure u3 crimcka U pOBBIE CPEICTBA, KOTOPBIE MOT'YT

OBITH MPUMEHEHBI JJIS PEIICHUS TaHHOH! 3a/1a4H.

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

3ananue 4.
1) Haiitu npousBeneHue Matpuil A = B, rie
4 5
0 -2 -3
A= B={1 -3
e e o)
2) BeiGepuTte u3 criicka mudpoBbIe CPEACTBA, KOTOPHIE MOTYT OBITh
MMPUMCHCHBI JIs1 pCIICHUA HaHHOﬁ 3aayu.
a) Microsoft Access

b) Microsoft PowerPoint
C) Wolfram Mathematica

3amanue 5.
Haiitn npouseaenue marpuil A = B, rae
2 3
a=(7 0D B:(l —2)
2 0
2. BeibepuTe u3 ciricka MUQPPOBBIE CPEICTBA, KOTOPHIE MOTYT OBITh
MPUMEHEHBI JIJISl PEIICHHSI TAHHOM 3aJ1a4H.
a) Microsoft Access

b) Microsoft PowerPoint
C) Wolfram Mathematica

11.

3amanue 1.

1) Haiitu onpenenurens 2-To MOPSIIKA MATPUIIBI
2 5

-3 7

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




2) OO0oCHYHTE KaK BBIYHUCIUTH OMPEICIUTEIh BTOPOTO MOPSIKA.

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

i
4 -5

2) OO0OCHYHTE KaK BBIYHUCIIUTH OMPEICIUTEIh BTOPOTO MOPSIKA.

3ananue 3.
1) Haiitu onpenenuTeb 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) OOocHYHTE KaK BBIYHCIUTH OIPEICIUTENh BTOPOTO MOPSAKA.

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

o 3
10 3

2) OO0OCHYHTE KaK BBIYHUCIIUTH OMPEICIUTEIh BTOPOTO MOPSIKA.

VYK-2.V.1
1 2 -1
3ajaHue: 1aHa MaTpula (3 1 2
4 -2 5
Haiinure anrebpandeckue AOMOTHEHUS:
l . A 1 1
12. 2. Ay
4. A 23
Yemy paBeH onpenenuTenb TPEYroabHON MaTPHIIbI? YK-2.3.1

13.




O6o3HauuM A4, A,, ..., A,; — CTPOKU MATPUIIBL U @q; A3 ...
JEHCTBUTEIIBHBIC YUCIIA.

Ecnu cymecTByeT Takoii Habop umces, Cpeu KOTOPBIX €CTh XOTS-
OBbI OZJHO YUCIJIO OTVINYHOE OT HYJISA, U IIPU ITOM JIMHEHHas
KOMOUWHAIMSI CTPOK MATPHIIbI C ’TUMHU YMCIIaAMHU paBHA HYJIEBOM

@y -

OIIK-1.3.1

14. CTpOKE:
tIlAl + a.zAz + e + amAm = O,
roe 0 = (0,0, ...,0).
Kak B 3TOM cityyae Ha3bIBatOTCSA CTPOKH MaTPHUIIbI?
Iycts Matpuisl A 1 A ynoBneTBOpsIOT ycnoBuio YK-2.3.1
15. | A‘A1=A1A=E, rne E — equHNYHAS MAaTPHIIA N -TO MOPSIKA.
Kaxk Ha3pIBatoTCs Takue MaTpuilbl?
3ananue 1. Halitu matpuity X u3 ypaBHenust A = X = B, rie VK-2.V.1
-1 2 -7 —4 OIIK-1.V¥.1
a=( B=(
—2 5) —17 —9)
3ananue 2. Halitu matpuily X u3 ypaBHenust A = X = B, rie
-1 2 -9 —4
a=( B=(
3 —4) 23 10)
3aganue 3. Haiitn maTpuny X u3 ypaBHeHust A = X = B, rae
16. _ (—1 3 _ (—10 -7
A= B =
2 —4) 14 12)
3ananue 4. Halitu matpuily X u3 ypaBHenust A = X = B, rie
1 -2 9 6
a=( B=
3 —7) 29 19)
3ananue 5. Haiitu matpuity X u3 ypaBHeHus A = X = B, rae
1 -3 14 5
a=( B=
2 —8) 34 12)
Kak Ha3pIBaeTcs cucremMa ajaredpanueckux ypaBHEHHM, KaX10€ U3 YK-2.3.1
1. KOTOPBIX SIBIIACTCS JIMHEHHBIM?
Kakune MeToapl pemeHns: CUCTEM JIMTHEHHBIX alnre0pandecKux YK-2.3.1
18. i ? OITK-1.3.1
ypaBHEHUN BaM U3BECTHBI? 3.
CpaBHUTE yCI0BHS IPUMEHEHHSI METOI0B PELLIEHUS CUCTEM OIIK-1.V.1
JMHENHBIX ypaBHeHUH. Kakoi MeTo1 penieHrsi CUCTEMbI JTMHEUHBIX YK-2.V.3
19. anreOpanvdecKuxX ypaBHCHUI IPUMEHSFOTCS B TOM Cllydae, eclid
OTIpeeNIUTENb MaTPHUIIbl CUCTEMbI paBEH HYJO?
CpaBHUTE yCI0BHS IPUMEHEHHSI METOI0B PELLIEHUS CUCTEM OIIK-1.V.1
JIMHENHBIX ypaBHeHUH. Kakoi MeTo1 penieHrsi CUCTEMbI JTMHEUHBIX YK-2.V.3
20. anreOpanvdecKuxX ypaBHCHU IPUMEHSIOTCS B TOM Cllydae, eclid

MaTpuIila CUCTEMbI HE ABJISIETCS KBAJAPATHOM?




21.

IIpy kakOM yCITOBUM OJTHOPOAHASA CUCTEMA JTMHEUHBIX YPaBHEHUH
MMEET HEHYJIEBOE pelIeHue?

OIIK-1.3.1

22,

Kak Ha3piBaeTcs [ByMepHas CUCTEMA KOOPAUHAT, B KOTOPOI
Ka)Kasi TOYKa Ha MJIOCKOCTH ONPEAEIAETCS IBYMS YHCIAMHU -
HOJIIPHBIM YTJIOM U MOJISIPHBIM paguycom?

OIIK-1.3.1

23.

Kak Ha3piBaeTcs cuctemMa KOOpAMHAT, B KOTOPOM KaXk/asi TOUKa B
IPOCTPAHCTBE OIpeaeseTcs TpeMs unciaamu - (I, 0, ¢), rae r—
pannyc-BeKTOp TOUKH, 6 U ¢ — 3eHUTHBIN U a3UMYTaJIbHBINA YTIIbI
COOTBETCTBEHHO?

OIIK-1.3.1

24,

UYrto Takoe BeKTOp?

VYK-2.3.1
OIIK-1.3.1

25.

Kaxk Ha3piBaeTcst BEKTOp, Ha4aja0 KOTOPOTO COBMAAAET C €ro
KOHIIOM?

VK-2.3.1

26.

I[To xakoii popmysie onpenenseTcs CKaIIpHOE TPOU3BEICHNE
BEKTOPOB?

OIIK-1.3.1

27.

[To kakoit popmyIe BEIYUCIAETCS CKATSIPHOE TIPOU3BEACHUE

i
BEKTOPOB @ W b , €Cll U3BECTHBI KOOPANHATHI BEKTOPOB B
nekaproBoit cucteme (B cucreme : 0, Oy, 0z)

OIIK-1.3.1

28.

[To kakoit popmyIe BEIYUCIISETCS BEKTOPHOE MTPOU3BEICHHE
BEKTOPOB, €CJIM U3BECTHBI MX KOOPJAUHATHI B IEKAPTOBON CUCTEME
koopauHart (X, Y, z)?

OIIK-1.3.1

29.

ITo kakoit popmyIe onpenensercss MOAYJIb BEKTOPHOTO
MPOU3BEJCHUS BEKTOPOB?

OIIK-1.3.1

30.

UeMy paBHO pacCTOSIHHE OT TOYKH 0 MPSAMO?

OIIK-1.3.1

31.

3aganue 1. CocTaBuUTh ypaBHEHUE NPSIMOM MPOXOASIIEH uepes
x+2 y—9

TOUKy M (2,4) 1 nepneHuKyIIpHON MpsIMO y = -
OTBer 3amucaTh B BUAEC YpPaBHEHUs IPSAMOH C  YIJIOBBIM

K03 uUImeHTOM

3ananue 2. CocTaBUTh ypaBHEHUE NPSIMOH IpOXOIsALIe uepe3
TOYKY M(1,—4) 51 NEPIEHAUKYJIAPHON IPsIMOi
—4x —5y+14=0.

OTBer 3amMcaTh B BHUAEC YpPaBHEHUS MPSAMOH C  YIJIOBBIM
K03 uUImeHTOM

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

—4 -5

OtBer 3amMcaTh B BHUJE YpPaBHEHUS MPSMOM C  YIJIOBBIM
ko3 urmeHTOM

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

OIIK-1.V.1




3ananue 4. CocTaBUTh ypaBHEHUE NPSIMOH IPOXOIALIEH uepe3
TouKy M (1,—1) u nepneHAuKYISIpHON npsMoit y = —5x + 2.
OtBer 3amMcaTh B BHUAEC YpaBHEHUS MPSAMOA C  YIJIOBBIM
K03 uUImeHTOM

3amanue 5. CocTaBUTh ypaBHEHUE NPSIMOH MPOXOIsALIE uepe3

. _x+1 y—6

TouKy M (3,1) 1 neprneHIuKyIIpHON NMPAMON —5 = —4

OtBer 3ammcaTh B BUJE YypPaBHEHUS TMPSMOH C  YIJIOBBIM

ko3 urmeHTOM

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

Chopmymupyiite  HeoOxomumoe u  jgocratounoe  ycnosue | OIIK-1.3.1
33. napayieIbHOCTH MPSMON U MIIOCKOCTH.

Kakum ypaBHeHueM omnucbiBaeTca mnpsmas, npoxonsamas uepe3 | OIIK-1.3.1

TOYKY (X0, Yo, Zo) M UMEIOMIAs HAMPAaBIAIONINN 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?

C moMortipio Kakoi (opMysIbl MOXKXHO HANTH YTOJl MEXIY OIIK-1.3.1
3r7. npsIMbIMU?

Hopwmais k tockoctu umeeT koopaunatsel (A, B, C); koopauHaTe OIIK-1.3.1

HanpaBJIoEero Bekropa npsmoit (I,m,n)/
38. C nomo1bio Kakoil popMyITbl MOKHO HAMTH yrol MKy MPsIMOH U

MJIOCKOCTBIO?

I[To xakoii popMyIie MOKHO ONIPEACIIUTH PACCTOSTHUE OT TOYKHU JI0 OIIK-1.3.1
39. IJIOCKOCTH?
40. Hanumure kaHOHMYECKOE ypaBHEHUE IUIMIICA. OIIK-1.3.1
41. Hamnummre kaHOHUYECKOe ypaBHEHHUE TUIIEPOOPHI. OIIK-1.3.1
42. Hamnummre kaHOHWYECKOe ypaBHEHHE TTapaOoITbl. OIIK-1.3.1

Bomnpocs! (3agaun) muis 3adera / nud¢. 3auera rnpeacTaBieHsl B Taduuie 16.




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

Kon

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

Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO

[lepeyeHnp TeMm Uii KypCOBOTO IPOEKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOTHI
MpeICTaBICHBI B TabmwmIe 17.
Tabmuua 17 — IlepeueHb TeM 7151 KypCcOBOTO MPOEKTUPOBAHMSI/BHIIOJTHEHUSI KYPCOBOM pabOThI

No 1/ [IpumepHSIii nepedeHb TeM sl KypCOBOTO MPOESKTHPOBAHNS/BBITOTHEHHS
B KypCOBO# paboThI

Y4eOHbIM MJIaHOM HE IPEyCMOTPEHO

Bompocel st mpoBeneHUsS TPOMEKYTOYHOM aTTECTAllMM B BHJE TECTHPOBAHHUS
npeICTaBICHEI B Ta0nwmie 18.

Tabnuua 18 — [IpumepHbIii IepeueHb BOIIPOCOB ISt TECTOB

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

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




ONPEAEIUTEND OCHOBHOMU

MaTpHIbl KOTOPOH paBeH

3)

C TIOMOUIbIO OOPATHON MaTPULIBI

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

MEPCMHOKACMBIX BEKTOPOB




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

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

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

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

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

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

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

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




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




4 2

16 | YpaBHeHue npamoit, | 1) (x—a)+(y—b)=0 YK-2.3.1
MPOXOJIAIIECH 4Yepe3 IBe 2) y-y1  x—x
TOYKH MOKHO COCTaBUTH Yoy xE
1o ¢opmysre... 3) Alx—x)+Bly—y,) =0
4)  ¥y—yo =k(x—x0)
17 | F'eomerpuueckoe ™ecto | 1)  IlapaGomy YK-2.3.1
TOYEK, KOTOpBIE 2)  oxpysHOCTS
XapaKTePU3YIOT
JKCIeHTpucHTeT & >1 3)  rumepGory
npescTaBisieT co0oi 4)  swmnc
18 c 1) AelCTBUTEIBHON OCBIO YK-2.V.1
OtHomieHue ~—
a 2) acuMNTOTOMH
HA3bIBACTCA. .. 3) IKCIEHTPUCHTETOM
4) (oKaIbHBIM PATHYCOM
19 | Haiitn YpaBHEHHE | 1) x+l  y-2  z—4 VK-2.V.1
3 -2 -4
NpsAMOM,  MPOXOIAIICH
uepes TOUKY | 2) xtl _y+z _ ztd
3 2 4
A(-1;2;4),
HEePIICHIUKYIISIPHO 3) _oyr_zd
PHEHHKYIIp — -5 -
IUTOCKOCTH
5 x+1  y+2  z+4
3x-2y-4z+1=0 3 5 4
20 | OnpenenuTs kakoe | 1)  xZ+y2-8x=0 OIIK-1.V.1
ypaBHECHHUE JIMHAN .
2) x=--,25—9y2
COOTBETCTBYET 3

napadore. ..




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

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

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

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

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

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

HanpaBieHueM ocu OX 4) tg(2)
YIOJ o, paBHBIN:
25 | Yron Mexay npsMbIMU ) tge= ‘ 1-5 VK-23.1
1+1+5
y=x+1y=5+3 OIIK-1.3.1
onpenensercs mo| 2) tge= ‘1:,,15




bopmyre:

3—(-5)

3 twe= |1+1a={—5}
3-5
4) o= ‘1+1=«5
26 | Ilpy pemieHMM CHCTEMEI 1) 5 3‘ OIIK-1.Y.1
8 7
JUHEUHBIX  YpaBHEHUU
X1 + 3x2 =5 2 1 3
{4x1 —7x, =8 o | 2y —7|
MIpaBUIy 3) g _3?|
Kpamepaonpenenurennb
A MeeT BUL: 1 5
4) 4 8‘
27 | Pemuthb CHCTEMY 1) (2;-1) OIIK-1.¥.1
JUHEHHBIX  YpaBHEHH 2) mpaswmio Kpamepa nempumenumo | YK-2.V.3
x;1+2x,=0 3) (1,2
4x,+8x, =1 o
' 4 21
npaswityKpamepa:
28 | Pemnth CHCTEMY 1) (1;0;0) OIIK-1.V.1
JMHEHHBIX  ypaBHEHHIA 2) (0;1;0)
meroom Kpamepa: 3) (0;0;1)
4) (1;0;1)
Xy +x;—x3=0
2x;—x;+x3=3
X1 — 2x;+x3=2
29 | MokasarenpHass  (opma 1) ﬁei_T“ OINK-1.V.1
KOMILIEKCHOT'O YHCIIa am
. 2) V2e's
Z=-1+ 1 umeer BUL: o
3) V2e'z
4) V2e'z
30 | Monynb KOMIUIEKCHOTO 1) 0 OIIK-1.V¥.1




qucia Z = —i paBeH: 2) 1
3) 2
4) 5

[TepeyeHr TeM KOHTPOIBHBIX PAOOT MO AUCIUIUIMHE OOYYaIOIIMXCS 3a0YHON (OpPMBI
oOydeHus, mpecTaBiIeHbl B Tabwuie 19.

Ta6mmma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PAOOT
1 Komnuiekcuble uncna u Matpunbl. CHCTEMBI TMHEWHBIX YpaBHEHHH.
2 [Ipsimas Ha miockoctu. 1IpsiMas ¥ IIIOCKOCTH B IPOCTPAHCTBE.
10.4. Metoauueckie  MaTepuabl, OIIpEeAEHAIONE  IPOLEAYphl  OLICHUBAHUSA

UH/INKATOPOB, XapaKTepU3YIOIIUX HSTanbl (HOPMUPOBAHMS KOMIIETCHLMH, COAEpXKarcs B
JOKAJIbHBIX HOpMaTuUBHBIX akTax [YAII, pernameHTHpYyOIIMX MOPAJOK W IHPOLEAYPY

MIPOBEJICHUS TEKYLIEr0 KOHTPOJISL YCIIEBAEMOCTH U MPOMEXYTOUHOM aTTecTaly 00yJaromuxcs
I'VAIL

11. Meroauueckue yKazaHus sl 00y4aroMXCsl 10 OCBOCHUIO UCHUIUINHBI

[lenpl0 TUCHMIIMHBL SBISETCS — IOJYyYEHUE CTYAEHTaMH HEOOXOJUMBIX 3HAHMUH,
YMEHUH U HaBBIKOB B 00JIaCTH aHAIMTHUYECKON reOMETpUU W JIMHEHHOW anreOpbl, pa3BUTHE
IIPOCTPAHCTBEHHOTO TMPEJCTABICHHS CTYIEHTAa; BOOOpa)K€HUS; JIOTMYECKMX M  CUETHBIX
CIOCOOHOCTEH; OpPraHW30BAaHHOCTH IPH MPOBEACHUU OOJbIIero 00beMa BBIYMCICHHIA;
WCIOJIb30BAHUSI MAaTEeMaTUKU Il PELICHUS KOHKPETHBIX 3ajad, 00ecIieYeHHe OCHOBBI IS
IIPUMEHEHHUsT MAaTEMaTH4YECKMX METOJIOB HMCCIIEIOBAHUS, MOACIUPOBAHUSA, IIPOCKTUPOBAHHUS,
ONUPAOLIYIOCS HA JaHHYI JUCLHUIUIMHY, KOTOpBIE HWIPAIOT BCe OONBIIYI0O pOJb B
COBPEMEHHOI HAYKE U TEXHUKE.

11.1. Meroanyeckne ykazaHUs A OOyYarOIIUXCA IO OCBOCHHUIO JIEKIIMOHHOTO
MaTepuaia

OCHOBHOE Ha3HA4YEHHUE JIEKIMOHHOTO MaTepHalla — JOIMYECKH CTPOHHOE, CUCTEMHOE,
riy0oKoe M CHOE U3J0XkKeHue ydeOHoro marepuana. HazHaueHue cOBpEeMEHHOH JIEKLUHU B
paMKax JUCIUIUIUHBI HE B TOM, YTOOBI MOJIYYHUTh BCIO MH(POPMAIIMIO MO TEME, a B OCBOCHUHU
(GyHIAMEHTAJIBHBIX NpoOJEeM JUCLUIUIMHBL, METOAOB HAy4YHOTO IIO3HAHUS, HOBEHIINX
JOCTIKEHUH HayuyHOH MbICIH. B ydaeOHOM mporiecce JIeKIKs BBIMOIHIET METOI0JIOTHIECKYIO,
OpraHU3alMOHHYI0O W HWH(popManuoHHYIO0 GyHKIUH. Jlekmust pacKpbiBaeT TOHSATHHHBIN
anmapar KOHKPETHOW oOiacTH 3HaHus, €€ mpoOJeMbl, JaeT IeIbHOE MpPEICTaBICHHUE O
JUCLIUILINHE, IOKA3bIBACT B3AUMOCBSA3b C JPYTUMH JUCLUILUIMHAMMU.

[Inanupyemble pe3yabTaThl IPH OCBOSHUH 00YYaIONIMMUCS JIGKIIMOHHOTO MaTepuaa;

— IOJIyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUU, YPOBCHb
KOTOPBIX OIPEAENISECTCS LEIEBOM YCTAHOBKOM K KaXK10M KOHKPETHOU TEME;

— TOJY4Y€HHUE OIbITa TBOPUECKON PabOThl COBMECTHO C IPENOAaBaTENIEM;

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

— TOSBJICHME HEOOXOIMMOIro MHTEpeca, HEOOXOOUMOro JJsi CaMOCTOSITEIbHOMN
paboTsI;

— IOJIyYE€HUE 3HAHUU O COBPEMEHHOM YPOBHE DAa3BUTUS HAyKM U TEXHUKH U O
IIPOTHO3€ UX Pa3BUTHS Ha OIMDKaMIINeE TOMbI;




— HAYUUThCA MCTOAUYCCKU O6p2163.TBIBaTb MaTcpuall (BBII[GJIHTI: TJIaBHBIC MBICIIM U
MOJIOKEHUS, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, MOBTOPATh HX B  Pa3IMYHBIX
(bopmMyIHpOBKax);

— MOJIy4€HHE TOYHOTO MOHUMAaHHMSI BCEX HEOOXOAUMBIX TEPMUHOB U MOHSTHH.

JIeKUMOHHBIA MaTepuag MOXKET CONPOBOXKAATHCA JAEMOHCTpAllUe ClIalgoB |
WCIOJIb30BAaHUEM PAa3/IaTOYHOTO MaTepHalia TpHU MPOBEISCHUH KOPOTKHX IHCKYyCCHUH 00
O0COOCHHOCTSIX MPUMEHEHHUSI OT/AETbHBIX TEMATUK 10 IUCHUIUIMHE.

CrpyKTypa NpeaocTaBieHus JEKIIMOHHOTO MaTepraa:
— Omnpenenenrs MaTeMaTHYECKUX TEPMUHOB.
—  ®opMynupoBKa TEOPEMBI.
— Jloka3arenbCTBO TEOPEMBI.
— HMmmoctpupyronme npuMepsl.

11.2.  Meroanyeckue  yKazaHus JUId  OOYYaIOUIMXCS MO  MPOXOXKICHUIO
MPAaKTUYECKUX 3aHITUN

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

llenpto MpakTHYECKOro 3aHATHS JUId  OOydarollerocs SBIsIeTCS IpPUBHUTHE
oOyuJaromemMcsi yMEHUU U HABBIKOB MTPAKTUYECKON ACSITENLHOCTH 110 U3y4aeMOW JUCITUILTHHE.

[Inanupyemble pe3yabTaThl IPU OCBOEHUHU O0YyYaIOLIEMCs MPAKTUYECKUX 3aHATHI:

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

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

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

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

— olecreyeHne pallMOHAIBHOIO COYETaHUS KOJUIEKTUBHON M MHIAUBUAYAIbHOU (opM
oOy4eHwUs.

QOyHKIUY TPAKTUYECKUX 3aHATUH:

— II03HaBaTeJbHAas;

— pa3BUBaIOILAs;

— BOCIIUTATEJIbHAS.

[To xapakTepy BBINOJHIEMBIX OOYYArOMIMMCS 3aJaHUNA M0 MPAKTUYECKUM 3aHATUSIM
MOAPA3ACIIAOTCS Ha!

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

— aQHAIUTHUYECKUE, CTaBAILIUE CBOEH MENbI0 TOJydyeHHWE HOBOM uHpopmanuu Ha
OCHOBE (hOpMaATM30BAHHBIX METO/IOB;

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

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

— B UWHTEpaKTUBHOW (Qopme (pemieHne CUTYallMOHHBIX 3aJad4, 3aHSATUS [0
MOJIETMPOBAHUIO  PEaJbHBIX YCIOBUM, [I€IOBBIE WUIPbI, HUIPOBOE IPOEKTHPOBAHHUE,
MMUTAIMOHHbIE 3aHSATHS, BBIC3JIHbIE 3aHATHS B OpraHu3aluu (MPeArnpHUsATHs), eI0Bas



yueOHas wurpa, pojieBasi Wrpa, ICHXOJOTHYECKUH TPEHHMHI, Keic, MO3roBOM IITYypM,
TPYIIIOBBIE TUCKYCCHH);

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

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

TpebGoBaHUs K TPOBEICHUIO TPAKTUYECKUX 3AHITHI

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

[IpenoaBaTens YMTaeT yCJIOBHE 3aJaydl M IpeJiaraeT CTYIACHTaM CaMOCTOSITENBHO
peLuTh 3aJa4dy, UCIIOJIb3ys 3HAHUS, [TOJIy4YCHHbIE CTYJAEHTOM Ha JeKIUHU. CTyAeHT, KOTOPBbII
MEPBBIM PELIWI 3ajauy, BBI3BIBACTCS K JOCKe. B ciyyae eciM CTYAGHT NPaBUIIBHO PEIInI
3ajady, OH noisydaer 5 OamioB. Eciu cTymeHT pemiaer 3ajady ¢ IMOMOIIBIO IIpEnojiaBaTers,
To momyyaer 4 Oamna. 3areM, B KOHIIE CEMECTpa, OLCHKH CTYJIEHTOB (BKJIIOYAsi OLEHKY
MOCEIIAeMOCTH) TepeBoaATcs B OoHyChl (kadecTBO) or 0 g0 S5 OamoB. DTH OOHYCHI
N00aBIAIOTCS K 0011ei cymMMe 0a/uIoB B paMKaX MOJYJIbHO-PEHTHHIOBOM CHCTEMBI.

CryneHtaM BbIIaeTCsl JIOMAalllHEE 3a/JlaHue B BUJE 3a/ad, KOTOpbIE OHM CHAIOT B
YCTaHOBJICHHBIE CPOKH.

11.3.  Meroauyeckue  yKazaHus Ui OOYYAIOMUXCA 1O  MPOXOXKIACHHUIO
CaMOCTOSITENIbHON PabOTHI

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

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

B mporiecce BBITIOTHEHUSI CAaMOCTOSATEIBHOU paboThI, y 00ydaromerocs GopMupyercs
1esiecooOpa3Hoe TUTAaHUpOBaHWE pabodero BPEeMEHH, KOTOpOE TO3BOJISIET UM pPa3BHBATh
YMEHHS U HaBBIKM B YCBOCHHUU M CHUCTEMATH3AIMH MPHOOpETaeMbIX 3HAHUWM, oOecredynBaeT
BBICOKMH YpOBEHb YCIEBACMOCTH B TMEPHOA OOYYCHHS, IOMOTAeT IOJIyYUTh HABBIKH
MOBBIIECHUS TPOGECCHOHATHHOTO YPOBHSI.

MeroaudeckuMH ~ MaTepHallaMH, HANpaBISIONUMH  CaMOCTOSATENBHYIO  paboTy
00yUaIOIIUX CSISBIISIIOTCS:

— y4eOHO-METOAMYECKUI MaTeprall IO AUCIUTUINHE.

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

Texkymuil KOHTpPOJIb YCIIEBAEMOCTH IPEAyCMATPUBACT KOHTPOJIb KAuyeCTBA 3HAHUU
00y4aroIuXxcsi, OCYIIECTBISIEMOr0 B TEUEHHUE CEMECTpPA C IIeJIbI0 OLICHUBAHMSI XOJa OCBOCHUS
JTUCIUTITUHBL.

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

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

11.5. Meroauyeckue  yKazaHus JUId  OOYYalOUIMXCS MO  MPOXOXKICHUIO
MPOMEKYTOYHOM aTTECTALINH.



[TIpomexxyTounass — aTrectamust OOyYalOIUXCs  IpelycMaTpUBaeT  OLIGHUBAHHE
MIPOMEXYTOUHBIX U OKOHYATEIbHBIX PE3y/IbTaTOB O0yueHus Mo AucuuiinHe. OHa BKIIOYAeT
B ceOst:

— 9Kk3aMeH — (opMa OLEHKM 3HaHUH, MOJIyYEHHBIX OOy4aroUmIMMcsi B IIpolecce
M3yYeHHUs] BCEM JUCHUIUIMHBI WJIM €€ YacTH, HAaBBIKOB CaMOCTOSITENIbHOW paboThl,
CIIOCOOHOCTH TMPHUMEHSITh MX JAJS pElleHUs MPAKTUYECKUX 3ajad. DK3aMeH, Kak MpaBUIIO,
IIPOBOJUTCS B NEPUOJ IK3aMEHALMOHHOM CECCUU U 3aBEpLIACTCS aTTECTALlMOHHOM OLEHKOU
«OTIUYHO», «XOPOIIO», «yJAOBIECTBOPUTEIBHOY, «HEYJOBIETBOPUTEIBLHO.

Cucrema OLEHOK NpU NPOBEACHUM ITPOMEXYTOUYHOM aTTECTAl[MM OCYLIECTBIISIETCS B
coOTBEeTCTBUU C TpeOoBanusmu [lomoxkeHnii «O TEKyIeM KOHTPOJIE YCIIEBAEMOCTH |
MIPOMEXYTOUHOW aTTecTanuu cryaeHToB I'YAII, oOydarommxcss Mo mporpaMMaM BBICIIETO
obpazoBanus» u «O MOAYILHO-PEUTHHTOBON CHCTEME OIEHKH KadecTBa ydeOHOH paboThI
ctynentoB B 'Y AIDy.



Jluct BHECEHUsI U3MEHEHUH B pabouyro MporpaMmy JUCHUTUTMHBL

[Hata BHEceHus
W3MEHCHHH U
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Iloanuce BHECHIETO
W3MEHCHHS

ConeprxaHne N3MEHEHHUH W JOTTOTHEHUI

Jara 1 Ne

MPOTOKOJIA
3aceaHus
kadeapbl
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