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AHHOTaUs

JuctunnmHa «MaTtemaTuka. AHAIUTHYECKast TEOMETPHS | JIMHEHHAs anreOpay BXOIUT B
0o0pa3oBaTeNbHYI0 MPOTPaMMy BBHICIIErO OOpa3oBaHHS — WporpamMmy OakamsaBpuara IO
HaIpaBJeHUIO0 MOATroTOBKK/ crneruanbHocTH 15.03.06 «MexaTpoHHKa W POOOTOTEXHUKA»
HanpaBieHHOCTH «[{upoBoii MHXHUHUPUHT POOOTOTEXHUYECKHX KOMIUIEKCOBY». JlMCIHIIITNHA
peanmmu3yetcs kadenpoit «Nely.

JucuuminHa HameneHa Ha (GOPMHUPOBAHKE Y BHITYCKHUKA CIICIYIOIIUX KOMIICTCHITUN |

VYK-2 «CrnocobGeH ompenensath Kpyr 3ajad B paMKax MOCTaBJIICHHOW 1M M BBIOWpaTh
ONTUMAJIFHBIC CIIOCOOBI MX PEIICHUs, UCXOI U3 NEHCTBYIOIMINX MPABOBBIX HOPM, HMEIOIIUXCS
pPECYpCOB U OTPAaHUUYECHUI»

OIIK-1 «CnocobGeH mpuMeHSTH (yHAAMEHTAIbHBIC 3HAHUS, MOJYYEHHBIE B OOJIACTH
MaTeMaTUYeCKUX M (WJIM) €CTECTBEHHBIX HAyK, M HCIIOJIb30BaThb HUX B MPOQPECCHOHATbHON
JIESATETLHOCTH

ConepxaHue NUCHMILUIMHBI OXBAThIBAET KPYr BOIPOCOB, CBSI3aHHBIX C AHAIMTUYECKHM
ONMCAaHUEM T'€OMETPUUYECKUX OOBEKTOB; U3YUCHHEM CBOMCTB JIMHEHHBIX TPOCTPAHCTB.

[IpenogaBanue AMCHUIUIMHBI MpeAycMaTpuBaeT cieayromue (OpMbl OpraHu3aliu
y4eOHOTO TIpolecca: JleKyuu, NpaKmuyeckue 3auAmus, Camocmosmenvhas paboma
obyuaroue2ocs.

[IporpamMmmMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONIME BHUIbI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHAsI aTTecTalus B (hopMe IK3aMeHa.

OO6miast TpyA0EMKOCTh OCBOCHHS AUCIUIUIMHBI COCTaBJsieT 4 3a4eTHBIX €IUHULbI, 144
yaca.

SA3bIK 00yUYeHUs 10 AUCIHUIUIMHE «PYCCKUI»



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

HucnummmHa «MareMaTuka. AHaATUTHYECKAst TEOMETPUS U JIMHEHHAs anreOpay sSBIsSETCS
BA)KHOM COCTAaBHOM 4YacThlO Kypca BBICIIEM MAaTeMaTHUKHU, KOTOPBIM JIEKUT B OCHOBE BCEH
CUCTEMBI BBICIIETO OOpa30BaHUs COBPEMEHHOI'O CHEIHAIMCTa U M3y4aeT MPOCTPAHCTBCHHBIE
(GbOpMBI U KOJTMYECTBEHHBIE COOTHOILLIEHHUS OKPYKAIOILIEro HAC IEHCTBUTEIILHOTO MUDA.

N3yuenue nanHOW JUCHUIUIMHBI MO3BOJISIET PAa3BUTh MPOCTPAHCTBEHHOE MPEACTABICHUE
CTYJEHTa; CTUMYJIUPYET €ro BOOOpa)K€HHE; pa3BHBAET €ro CUETHbIE CIIOCOOHOCTH; MO3BOJIET
JEMOHCTPUPOBATh IENEYCTPEMIIEHHOCTh, OPTaHM30BAHHOCTh IPU TPOBEACHUU OOJBIIETO
o0bema BhIYUCIICHUN; 00beAMHSIET OOJMBIIMHCTBO PaHHEE N3YUYEHHBIX TOHATUH.

BaxkHOCTh yKa3aHHBIX TOJOKEHUH OOYCIIOBJICHA TEM, YTO MaTeMaTHKa SIBIISIETCS HE
TOJIbKO MOIIHBIM CPEACTBOM PELIEHHUs MPUKIAIHBIX 33]]a4 U YHUBEPCAIbHBIM S3bIKOM HAYKH, HO
TaK)Ke€ U 2JIEMEHTOM OOIIEH KYIbTYpBHI.

MaremMatnueckre METOJbl HCCIEAOBAaHUA, MOJCIUPOBAHUSA, IPOCKTUPOBAHMS,
OMHPAIONIYIOCS Ha JAHHYIO JUCIHIUIMHY, UTPAIOT BCe OOJBIIYIO POJIb B COBPEMEHHOW HayKe
U TeXHUKE. B 3HaYNTENbHOM CTENeHn 3TO BHI3BAHO BCE YOBICTPSIOIIUMCS Pa3BUTUEM HAYKH U
TEXHWKH, TJIABHBIM 00pa30M BBIYHCIUTEILHON TEXHUKH W HH()DOPMAIIMOHHBIX CHCTEM, a
TaKk)ke KOMIBIOTEpHU3AIMel MpakTUYecku BcexX obiactel 3HaHWN. BO3MOXKHOCTH YCHEIIHOTO
WCIIOIB30BaHUSI MATEMATUKU VISl PEIICHUS KOHKPETHBIX 3aJ]1a4 CYIIECTBEHHO PACIIUPSIOTCS,
YTO, B CBOIO OdYepelb, MPUBOAUT K HOBBIM TpPEeOOBaHUSAM, TMPEABIBIAEMBIM K
MaTeMaTHIEeCKOMY O00pa30BaHUIO COBPEMEHHBIX CIEIUAIMCTOB B OOJACTH MATEMATHUECKUX
METO/OB.

B oOnactu BocnHTaHWS JUYHOCTH IEJIbIO TMOATOTOBKM IO JAHHOW JAUCIUIUIMHE
aBigeTcs (HOpMHUpPOBAHHE CIIOCOOHOCTH JIOTUYECKH BEPHO, ApryMEHTHUPOBAHHO M SICHO
CTPOUTDH YCTHYIO M MUCbMEHHYIO PEUb.

1.2. JlucuumiuHa BXOJIUT B COCTaB 0053aTeIbHON YacTH 00pa3oBaTeIbHON MPOTrPaAMMBbI
BeIcIero oOpasoBanus (nanee — OIT BO).

1.3. IlepeueHb IIAHUPYEMBIX PE3YJILTATOB OOYUEHUS MO AUCLUHUIIIMHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMH pe3ynbTratamu ocBoeHust OIT BO.

B pesynbrate u3yueHus AMCHUILIMHBI OOy4YaroOIIUNCA AOMKEH 00JalaTh CIeqyIOIUMU
KOMITETCHIIMSIMU WJIM UX 4acTsAMU. KOMITeTeHIIMM M UHIAMKATOPHI UX JOCTHKEHHS MPUBEJICHBI B
tabnure 1.

Tabmuna 1 — [lepeuenb KoMIeTeHIMI ¥ UHAUKATOPOB UX JTIOCTHIKEHUS

Karer opusit (rpynna) KO,Z[ 1 HAMMCHOBAHUC KOI[ U HAUMCHOBAHUC UHUKATOpA
KOMIICTCHIIN KOMIICTCHIIM JOCTHIXCHHA KOMIICTCHIIMH

VK-2.3.1 3HaTh BUJIbI PECYPCOB U
OTpaHUYEHUS JJIs1 PELIEHUS MOCTaBICHHbBIX
3a1a4
VYK-2.Y.1 ymeTs nNpoBOUTh aHAJIN3
MOCTaBJIEHHOU 11eNU U (hOpMYIHPOBATH
3aJ1a4M, KOTOpble HEOOXOIUMO PEIIUTD IS
€€ TOCTHKEHUS
ONTUMAJIbHBIE
YHuBepcanbHbIE VYK-2.Y.3 ymeTh BbIIBUTaTh
CIoco0bI UX . .
KOMIIETEHIIUH aJIbTEpHATUBHBIC BAPUAHTHI JEHCTBUH C
pEeILIeHus], UCXOAs U3
[IEJTBI0 BBIOOPA ONTUMAJIBHBIX CITOCOO0B

VYK-2 Cnocoben
ONPEAEIATH KpyT
3aJ1a4 B paMKax
IIOCTABJIEHHOW LN
U BbIOUpaTh

i;z;ziﬁiiﬁ;w[, pelIeHUs 3a/1a4, B TOM YHCJI€ C IOMOIIbIO
MMEFOIIHIXCS U(POBLIX CPENCTB
PECYPCOB 1 VK-2.B.2 BnaneTh HaBbIKaMHU BbIOOpa

o ONTUMAJIBHOTO CIIOCO0a peleHns 3a1a4 ¢
OrpaHHYEeHUI

YYETOM UMEIOLIUXCS YCIOBUM, PECYPCOB U
OrpaHUYEHUN

O6menpodeccuonansubie | OITK-1 Cnocoben OI1K-1.3.1 3HaeT OCHOBBI MAaTEMaTHKH,




KOMITCTCHITUH PUMEHSTh (bHU3UKH, BBIYUCTUTEILHON TEXHUKH U
€CTECTBEHHOHAYYHBIC | IPOrPAMMUPOBAHUS

U OOIICHH)KEHEPHBIC
3HaHUA, MCTO/bI
MaTeMaTHYECKOro
aHaJIM3a u
MOJICTTMPOBAHHMS B
podecCHOHATBLHOM
JIeSTEIbHOCTH

2. Mecro nucuumumnbl B cTpyktype Ol
Juctumiimaa He 6a3upyercs Ha 3HAHMSX, paHee MPUOOPETEHHBIX CTYACHTaAMH IPH
M3YYEHUHU B By3€ KaKUX-IHOO TUCIUILINH.
3HaHus, MOTYYEHHBbIE TIPU M3YYCHUU Marepuana JaHHOW JUCHUIUIMHBI, UMEIOT Kak
CaMOCTOSITeNIbHOE 3HAaUY€HUE, TaK U UCIIOJIb3YIOTCA MIPH U3YYCHUH IPYTUX AUCLUILINH:
- Maremaruka. Teopust BEpOATHOCTEN U MaTEMaTUYECKAs] CTATUCTHKA
3. O0BeM u TpyI0EeMKOCTh TUCITUIIAHBI
Jlaraple 00 00ImEeM oO0beMe TUCIUILUIMHBI, TPYJOSMKOCTH OTACIBHBIX BHJIOB y4eOHOU
paboThI 1O TUCHUIUIMHE (M pachpelelieHne 3TOH TPYJOEMKOCTH IO CEMeCTpaM) MPeICTaBICHbI B
tabnuue 2.

Tabnuna 2 — O0beM U TPYAOEMKOCTh AUCIUIIIINHBI

TpynoemMKkocTs 1o

Bun yuebnoit paboTbl Bcero ceMecTpam
Nol
1 2 3

Oowan mpyooemKkocmp OUCUUNIUHDL, 4/ 144 4/ 144
3E/ (uac)
U3 Hux yacos npakmuyeckoii L0020MoeKu
AyoumopHuie 3aHamus, BCEro Jac. 68 68
B TOM YHCIIE:

nekimu (J1), (dac) 34 34

1('IpaI()TI/I‘{eCKI/Ie/CeMI/IHapCKI/Ie 3anatus  (I13), 34 34

qac

naboparopusie pabotsl (JIP), (dac)

KypcoBoil npoekT (padota) (KII, KP), (4ac)

HK3aMeH, (Jac) 45 45
Camocmoamenvnan paboma, Bcero (4ac) 31 31
Buo npomesxcymounoit ammecmayuu:. 3a4er,
mudd. 3auer, sk3ameH (3auer, Judd. 3auy, OK3. OK3.
OK3.%%)

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH

4. CopneprxaHue JUCHUTUIMHBI
4.1. PacnpeneneHue TpyJI0EMKOCTH JUCIUILIMHBI IO pa3/jesiaM U BUAAM 3aHITHIA.
Paznenbl, TeMbl TUCHMIIMHBI U UX TPYIOEMKOCTh NPUBEIEHBI B Ta0nuLe 3.

Ta6mmma 3 — Pa3nensl, TeMbI TUCIUIUIAHBI, HX TPYT0EMKOCTh
Pazgensl, TeMBbI JUCITUTIIMHEI Jlekiun 113 (C3) JIP KII CPC
(dac) (dac) (qac) (dac) (qac)

Cewmectp 1




Pasnen 1. KoMmiuekcHble uncia u 6 8 4
MaTpPHLIBI

Paznen 2. CucteMbl THHEHHBIX 6 9 4
YpaBHEHUI

Pa3nen 3. Jluneiinesie npocTpaHcTBa 5 0 4
Paznen 4. BexTopbl 6 8 4
Paznen 5. Tlpsimast Ha MIJIOCKOCTH 4 4 5
Pazgen 6. IIpssMast 1 TIIIOCKOCTD B 4 5 5
MTPOCTPAHCTBE
Paznen 7. Kpusbie BTOporo nopsijaka 3 0 5
Hroro B cemecTpe: 34 34 31
Hroro: 34 34 0 0 31

IIpakTnyeckasd TMOATOTOBKA 3aKJIIOYAETCA B  HEMOCPEICTBEHHOM  BBIMOJIHEHUU
OOyJaloImUMUCS  ONPENCICHHBIX  TPYAOBBIX  (YHKIWH,  CBSI3aHHBIX ¢ Oymymieu

HpO(l)CCCI/IOHaJIbHOI;’I JACATCIIBHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JICKIIMOHHBIX 3aHATUH.
Conepxanue pa3esioB M TeM JICKIIMOHHBIX 3aHITHIA ITPUBEICHO B TAOIHIIC 4.

Tabmuna 4 — CopeprkaHue pa3esioB U TEM JICKIIMOHHOTO IHKJIA

Howmep pasznena

HaszBanue u conep:xanue pas3iesioB U TEM JEKIIMOHHBIX 3aHATHI

1.

[lonsiTHE KOMILIEKCHOTO uKcia. JeldcTBUS HaJl KOMIUIEKCHBIMU YKCIaMU B
anrebpanveckoir (opme. JleiicTBHs HAJ KOMIUIGKCHBIMH YHCIAMH B
TpuroHomerpuueckoir popme. @opmyna Myaspa. U3BneueHue KOpHsS H3
KOMILIEKCHOTO uncia. (2 gaca)

[Tousitue matpunpl. JluHelHble omnepanuu Haja maTpuuamu. JluHelHas
3aBUCUMOCTh M HE3aBUCHUMOCTh MATpHIl. TpaHCIIOHUPOBAHWE MATPHII.
YMHOKeHHEe MaTpull. MHOTOYJIEHBI OT KBaJpaTHBIX MaTpull (4 gaca)

Onpenenurenu u ux cpoiictsa. O0patHas MaTpuna. Pemenue npocreimmx
MaTpu4HbIX YypaBHEHUH. MaTpuyHblli METOJ PEIICHUS JMHEHHBIX
ypaBHeHHH. (2 yaca)

Mertoa Kpamepa. Meton I"aycca. (2 yaca)

CoOcTBeHHbIE 4YMClIa U COOCTBEHHBIE BEKTOPBHI KBaJPATHBIX MaTpHLl.
DyHKIIUHU OT KBaJIpaTHBIX MaTpull (2 yaca)

Jluneitnple mnpoctpaHcTBa. OmpeneneHue U npuMmepbl. basuc u
KoopauHaThl.  JluHeliHble mpeoOpa3zoBaHMs. Marpuua  JIMHEHHOro
npeoOpa3zoBanus. (5 4acoB)

I'eomeTrpuueckue BekTopbl. OCHOBHBIE OmpeaeneHus. JInHeliHble onepanuu
HaJ BekTopamu. JInHeliHas He3aBUCUMOCTb BeKTOpoB. baszuc. KoopauHats!.
CuctemMbl KOOPIMHAT HA TJIOCKOCTH M B IPOCTpaHCTBE (4 yaca)

CkanspHoe pou3BeJicHNEe BEKTOPOB. BEKTOpHOE MPOU3BEICHNE BEKTOPOB.
CwMmeriaHHOe TPOU3BEICHNE BEKTOPOB. (2 yaca)

YpaBHeHHs] TIPSIMON Ha TIOCKOCTH. 3aJjaud HAa COCTaBJICHHE ypaBHEHUI
npsiMoit. (2 Jaca)

VYron Mexay NpsMbIMU Ha IUIOCKOCTH. PaccTosiHME OT TOUKM 10 IpsMOM Ha
iockocT. PaccrosiHne Mexay napauieabHbIMU OPsIMBIMU. (2 Haca)

YpaBHEHUsI IJIOCKOCTHU. 3a/1aHue MPsIMOM B MPOCTPAHCTBE. (2 yaca)

Yron Mexly TNIOCKOCTSIMH. YTOJI MEXKy NPSIMBIMU B MPOCTPAHCTBE. Y TOJ




MEXIy TPSIMOH W IJIOCKOCTHIO. PaccTossHME OT TOYKH /IO TUIOCKOCTH.
PaccrosiHrie Mexy mapaliebHBIMU TUIOCKOCTSMH. PaccTosiHue oT TOYKU
JI0 TIPSIMOY B IMPOCTPAHCTBE. (2 yaca)

7. Ommurc. ['unep6ona. [Tapabona. IlonsipHOoe ypaBHEHHE KPUBOW BTOPOTO

nopsaka. Kanonnueckue ypaBHeHus: KpuBOM BToporo nopsijka (3 gaca)

Tabmuua 5 — [IpakTuyeckue 3aHATHS U UX TPYJOEMKOCTb

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHSITHS
Tembl mpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEICHBI B Ta0uIIe 5.

N3 Hux Ne
DOpMBINPAKTH N
Ne . Tpynoem- | IpakTUYECKOH | pas3zeia
i Tembl IpakTUUECKUX 3aHATUN 4ECKHX KocTh, (uac)| moarotoku, | mucin-
3aHATAN
(gac) JIMHBI
Cemectp 1
1. | JelicTBUs HaJ KOMILICKCHBIMU Pemenue
YHUCJIaMHU B aJIreOpanvecKon 3aaq 9 1
dopme. Tpuronomerpuueckas
(dopMa KOMIUIEKCHOT'O YHCJIA.
2. | Jle¥icTBHS HaJ KOMILUIEKCHBIMH Pemenue
yHcllaMu B 3a1a4 2 1
TPUTOHOMETpUUYECKOU opme
3. JIuHeliHbIe Onepany Haj Pemenue
MaTpPULIAMH. 3a1a4 4 1
TpanciOHMpOBaHKWE MATPULL.
YMHOK€EHUE MaTpuLl
4. | BrpluucieHue onpeaenuTeseu. Pemenne
OO6parnas maTpura. Pemenue 3a7a4 3 2
MAaTPUYHBIX YPABHEHUM.
5. Matpu4Hblii METOJ pELICHUS Pewenue
CUCTEM JIMHEHHBIX YpaBHEHUH. 3a1a4y 3 2
Meton Kpamepa
6. Meton I'aycca Pemenue 3 2
3a/1a4
7. Pa3znoxxeHne BEKTOpOB 110 Pemenne
6a3ucy. Beruucinenue 3a1a4
KOOpJMHAT TOYEK B 001Iei 2 4
JIEKapTOBOI cucTteMe
KOOpJIMHAT.
8. CkansipHO€ TPOU3BEACHUE Permenne 9 4
BEKTOPOB 3a/1a4
9. BekTopHoe u cmenianHoe Pemenne 4 4
ITPOU3BENECHUS BEKTOPOB 3a/1a4
10. VYpaBHeHUs IpsAMOiL Ha Pemenue 9 5
IJIOCKOCTH. 3a/1a4
11. 3ajadn Ha IPSIMYIO Ha Pemenne 2 5
IJIOCKOCTH 3a/1a4
12. [Ipsimast 1 IOCKOCTH B Pemenue 5 6
IIPOCTPAHCTBE 3a/1a4
Bcero: 34




4.4. JlabopaTopHbIEC 3aHATHS

Tembl 1a00paTOPHBIX 3aHATHIA U UX TPYJOEMKOCTb IPUBEICHBI B TAOIHIIE 6.

Ta6ymia 6 — JlabopaTopHbIe 3aHIATHS U MX TPYJOEMKOCTh

Ne
/o

HanmenoBanne 1abopaTopHbIX padboT

TpynoemMKocTsb,
(gac)

N3 Hux Ne
PaKTHUYECKOH | pazzaena
MOJATOTOBKH, | JUCIIHIT
(dac) JINHBI

VY4eOHBIM [JITaHOM HE MPEAYCMOTPEHO

Bcero

4.5. KypcoBoe npoeKTHpOoBaHKE/ BEITIOTHEHNE KYPCOBOM pabOThHI

VY4eOHbIM MJIaHOM HE IPEIyCMOTPEHO

4.6. CamocrosTenbHas padboTa 00y4armuxcs
Bunel camocTosiTenbHON paboThl M €€ TPYAOEMKOCTh IPUBEIEHBI B TabIuLE /.

Tabmmua 7 — Bugsl caMocTosTeNnbHON PabOTHI M €€ TPYIOEMKOCTb

. Bcero, | Cemectp 1,
Bua camocrositensHOM paboThI
qac qac
1 2 3
W3yueHne TeOpeTHIecKoro Marepuasia
10 10
nucuuraHbl (TO)
KypcoBoe npoektuposanue (KI1, KP)
Pacuerno-rpadguueckue 3ananus (PI'3)
Brimonaenue pedepara (P)
[ToaroroBka K TEKyIeMy KOHTPOJIIO 8 8
ycneBaemoctu (TKVY)
Homamnee 3amganne (/13) 5 3)
KontposbHble paboTsl 3a04HHKOB (KP3)
IToaroToBKa K MpOMEKYTOYHOU 8 8
attecranuu (ITA)
Bcero: 31 31

5. [lepedyenn yueOHO-METOIUYECKOTO 00ECTICUCHUS
JUIS CAMOCTOSITENIbHON PaboThl 00yYaroImuXcs MO JUCUUIUIHHE (MOJTYJIIO)
Y4eOHO-METOAMYECKHE MaTepHalibl Il CaMOCTOSITENIbHON paboThl 00YyYaroIIMXCsl yKa3aHbl B
.. 7-11.

6. IlepeueHb MEUATHBIX M AJICKTPOHHBIX YICOHBIX M3IaHUHT
[lepeueHs meYaTHBIX U SJIEKTPOHHBIX YU4EOHBIX U3/IaHUH TIpUBeieH B Tabmuie 8.
Tabmuna 8— [lepedeHb MMEYaTHBIX U MJICKTPOHHBIX YUCOHBIX M3IaHHMA

KomtuectBo
SK3EMILISIPOB B
I
UR LHE) p/e c bubnuorpaduueckas ccpuika OHOMHOTEKE
Ilp (KpOMe 3JIEeKTPOHHBIX
HK3EMILISIPOB)
VJIK 514 BBK bexnemumena JILA., [lerposud A 1O., Uybapos UL A. 200




22.151 642 COOpHUK 3a7a4 110 aHATUTHYECKOH TEOMETPUH U

JUHEHHO# anrebpe: Yue6. mocooue / [Tox pexn. 1.B.

Bexnemumiena. — 2-e uza., nepepad. — M.: DUSMATIIAUT,

2006. — 496 c.

YK Kasakos A.fl, Makaposa M.B. Maremaruka. 50
517.521(075.8) Amnanuruueckas reomerpust: yue0. [Tocooue / CIIO.:

I'VAIIL 2019. - 51 c.
http://e.lanbook.co | bekiemumies, JI.B. Kypc aHanuTu4eckoil reoMeTpuH U OBC Jlanp
m/book/58162 JTUHEHHOHN anreOpsl. [DNeKTPOHHBIH pecypc] —

OnektpoH. naH. — CII6. : Jlans, 2015. — 448 c.
http://e.lanbook.co | bekmemumiepa, JI.A. COOpHUK 3a/1a4 [T0 aHATHTHIECKOM OBC Jlanp
m/book/72575 TCOMETPHH U JIMHEHHOH anreOpe. [DNeKTpOHHEIH pecypc|

/ JI.A. bexknemumesa, /[.B. bexnemumies, A.1O.

ITerpoBuy, U.A. Uybapos. — Dnextpon. nan. — CII6. :

Jlanb, 2016. — 496 c.
http://e.lanbook.co | Hosuxkos, A. Y. Hauana nuHelinoii anreGpsl u OBC Jlanp
m/book/71997 aHAJTUTUYECKAst TEOMETPHS : yueOHoe mocodue / A. Y.

Hosukos. — Mocksa : DUSMATIJINT, 2015. — 376 c.
https://e.lanbook.c | Maremaruka. 3a1a4n MOBBINICHHON TPYIHOCTH IS OBC Jlanp
om/book/115483 CTY/IEHTOB BY30B : yuebHoe mocobue / V. B. sanos, O.

K. UBanosa, O. A. OxyHeBa, H. A. TonueHHUKOBA ; OA

penaknueii . B. UBanoBa. — Cankt-lletepOypr : Jlans,

2019. — 156 ¢

Wenera, A. M. Jlunelinas anreOpa. AHaJIUTHUECKAS 9BbC Jlann
https://e.lanbook.c | reomerpus : yue6HOE mocodue / A. M. Usnesa, I1. U.
om/book/152265 [Mpunyrkas, W. /1. Yepusix. — 5-e u3a-e, ucop. u 101, —

HoBocubupck : HI'TY, 2019. — 183 c..
https://e.lanbook.c | Bexmemumies, /1. B. Kypc aHaauTHUeCKOM T€OMETPUH U OBC Jlanp
om/book/58162 JUHEHHOM anredps! : yueouuk / J{. B. beknemuries. —

13-e u3zn., ucnp. — Cankr-IlerepOypr : Jlanp, 2015. —

448 c.
https://e.lanbook.c | T'eBopksn, I1. C. Bricmas MaTematuka. JInHeiHas 3BC Jlanb

om/book/48192 anreOpa U aHaJTMTHYECKAasi TeOMETpus : yuyeOHoe mocodue
/I1. C. I'eBopksiH. — MockBa : DUIMATIIUT, 2011. —
208 c.

https://urait.ru/bco | Jluneitnas anreOpa 1 aHAIUTHYECKAsI TEOMETPHS:

de/436467 y4eOHUK U mpakTukyMm Jutst By30B / E. I'. [ImoTHHKOBa, A.
I1. UBanos, B. B. JlorunoBa, A. B. Mopo3oBa; noj
penakuuei E. I'. IlnoTHukoBOM. — MockBa:
MzmarensctBo FOpaiit, 2019. — 340 ¢

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

0de/493221 aHAJIMTHYECKast TeOMETPUs: yaeOHOe TocoOHe /ISt
By30B / U. X. CabutoB, A. A. Muxaies. - 2-¢ u31.,
ucnp. u gon. - Mocksa: UznarensctBo FOpaiit, 2022.
— 258 c.

https://urait.ru/bc | ITaxomona, E. I'. Jluneiinas anredpa u

0de/434042 aHanuTH4YeCcKas reomeTpusi. COOpHUK 3a1aHuUi:
yuebHoe rmocobue a1 OakanaBpuara u crieluaguTeTa
/ E. T'. IlaxomoBa, C. B. PoxkoBa. - Mocksa :
W3parensctBo FOpaiit, 2019. - 110 c.

https://urait.ru/bc | JIyosiruna, E. H. Jluneiinas anreOpa: yueOHOe

00e/430892 noco6ue st By30B / E. H. JIyGsiruna, E. M.

BeutoMoB. - 2-e u3f. - Mocksa : U3narenscTBo
IOpaiit, 2019. - 150 ¢



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

7. TlepedyeHb IEKTPOHHBIX 00Pa30BaATEIBHBIX PECYPCOB
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHOHU ceTn « HTepHeT»
[lepeuens AIIEKTPOHHBIX o0pa3oBaTeNbHBIX pecypcoB uH(pOPMaLMOHHO-
TEJIEKOMMYHUKAaMOHHON ceTu «/HTepHeT», HEOOXOAMMBIX MJIi OCBOCHMS JUCLMILIUHBI
npuBe/ieH B Tabsmie 9.

Tabmuma 9 — IlepedyeHb DJIIEKTPOHHBIX OO0pPa30BaTEIBHBIX PECYPCOB HMH(POPMAIIMOHHO-
TEJICKOMMYHHUKAIMOHHOMN ceTH « HTepHeT»
URL aapec HaumenoBanue
http://www.math-net.ru OO01IepOCCUICKIIT MATEMAaTHUECKUI OPTaT
http://e.lanbook.com/view | DBC «Jlaub»

8. Ilepeuenr HHPOPMALTMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp mpOrpaMMHOTO OOECHEYCHHS, HCHOIB3YeMOTO0 NpPH OCYIIECTBICHUU
00pa30BaTENILHOTO MPOoIEcca M0 JUCHUILIHHE.
[Tepeuenp uCmoNIB3yeMOro IPOrpaMMHOTO oOecrieueHHs npeicTaBieH B Tadbmuie 10.

Tabmuna 10— [lepeueHs mporpaMMHOT0 00€CIICUCHIS
NQ l'[/l'[ HaumenoBanue
MicrosoftWindows
MicrosoftOffice
MathType
Wolfram Mathematica

AlwiNE

8.2. IlepeueHp HH(OPMALIMOHHO-CITPABOYHBIX CHCTEM, UCIIOJIb3yEMBIX npu
OCYIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOIIecca MO UCIUILTHHE

[lepeyeHb HCMONB3YEeMbIX WH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEICTABICH B
Tabauie 11.

Tabnuua 11— IlepeyeHb HHPOPMALIMOHHO-CIIPABOYHBIX CUCTEM

Ne m/m HanmenoBanue

9BC Jlanub

9. MarepuanpHO-TeXHHYECKast 6a3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMON Ui  OCYILECTBIICHUS
00pa30BaTeILHOTO TpoIiecca Mo TUCITUTUIHHE, TIPECTaBIeH B Tabmuiel 2.

Tabnuna 12 — CoctaB MaTepralbHO-TEXHIUYECKON 0a3bl

Ne HaumeHoBaHMe cOCTaBHON 4acTu Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOM 0a3bl (pu HEOOXOMMOCTH)

1 JlexuiMOHHAS Ay AUTOPHUS

AyauTopus JUisl IPAKTUYECKUX 3aHATHI

10. OmeHo4HBIE CpeICTBA TS MPOBEICHUS TPOMEKYTOUHOMW aTTECTAIIMH
10.1. CocTaB OIIEHOYHBIX CPEACTBAJS TPOBEACHHSI IPOMEKYTOUHON aTTecTaIluu
00yJaromuXcs 1Mo JUCIHILINHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIsl MPOBEACHUS TPOMEKYTOUHOMN aTTecTaluu

By npomexyToO4HOM aTTecTalnun [lepedyeHp OLICHOYHBIX CPEACTB

Dk3ameH CnrcoK BOIPOCOB K 9K3aMEHY;



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

\ Tectsl.

10.2. B kauecTBe KpUTEpHUEB OIICHKH YPOBHSI CHOPMHUPOBAHHOCTH (OCBOCHHS)
KOMIIETCHIIMA OO0y4YaIONIUMUCS MPUMEHSETCS S-O0auThbHas MIKaia OIEHKA cPOpMHUpPOBAHHOCTU
KOMIIETEHIINM, KOTopas npuBeaeHa B Tabnuie 14. B Teyenune cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKajma ~ MOAYJBHO-PEUTHHTOBOM  CHUCTEMbl ~ YHUBEPCUTETa,  IpaBHUIa
UCIIOJIb30BaHUsl KOTOPOI, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMATHUBHBIM aKTOM
['YAIL
Ta6mmma 14 —Kpurepuu orieHkH ypoBHS CPOPMUPOBAHHOCTH KOMIIETEHITUN

Or1eHKa KOMITETEHITUH

XapakreprucTika chOpMUPOBAHHBIX KOMIIETEHIIMIA
5-0ayubHas mKana PAKTCp (bopmp

— oOyyaromuicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOrPAMMHBII
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIIEI0BATEIHLHO U TPAMOTHO €T0 M3JIaracr;

— ONMHpPasiCh Ha 3HAHWS OCHOBHOW W JOMOJHUTEIHHOU IJIUTEPATYpPHI,
TECHO NPHBS3bIBACT YCBOCHHBIC HAYYHBIC IMOJIOKCHHS C MPAKTHICCKON
JIESITCIIBHOCThIO HAIPABJICHHUS;

— yMeJ0 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMEBIC M HJICH;

— JIeJIaeT BBIBOALI H 000OIIECHHUS;

— cBOOOJIHO BJIaJICET CHCTEMOM CIIeNMaIN3UPOBAHHBIX TOHITHH.

«OTJIIMYHO»
<Ga4YTCHO»

— 00y4Jaronuiicst TBEpPIO YCBOMII IPOTPaMMHBINA MaTepuall, TPaMOTHO U
[0 CYIIECTBY U3JIaraeT e€ro, ONupasch Ha 3HAHUS OCHOBHOM
JTUTEPATYPHI;

— HE JIONYCKAEeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHHUS C TPAKTUYCCKOH JEATEIBHOCTHIO
HAIPABIICHUS;

— apryMEHTUPYET HAyIHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIECHHUS;

— BJIQJICET CHCTEMOM CIIeIMATN3UPOBAHHBIX TOHSATHH.

«XOpOLIO»
(Ga4YTCHO»

— oOyyaroluiicss yCBOWJI TOJbKO OCHOBHOW IPOrpaMMHBIA MaTepua,
II0 CYILIECTBY M3JIaraeT €ro, ONMpasCh Ha 3HAHUSA TOJBKO OCHOBHOM
JUTEPaTypHl,

— JIONyCKaeT HeCYIIECTBEHHbIE OIINOKU U HETOYHOCTH;

— UCIIBITBIBAECT 3aTPYAHEHUs B IPAKTHUYECKOM IPUMEHEHHH 3HaHUI
HallpaBJICHUS;

— cn1abo apryMeHTUpPYeT Hay4dHbIE MTOJIOKEHHUS;

— 3aTpyaHsieTcs B (GOpMYIMPOBAHUN BBIBOAOB M 0000OIIEHHUI;

— 9YaCTUYHO BJIAJECET CUCTEMON CIIENMAIM3UPOBAHHBIX OHITH.

«yZI0BJIETBOPUTEITLHOY
«BAYTEHO»

— oOyJaromuiicss HE YCBOWJI 3HAYUTEILHOH 4YacTH MPOrPaMMHOTO
MaTepuana;

— IOMyCKaeT  CYIIECTBEHHbIE  OMIMOKM W  HETOYHOCTH  TIpH
paccMOTpEeHHH MTPOOJIEM B KOHKPETHOM HaPaBIICHUY;

— UCTIBITBIBACT TPYAHOCTH B MPAKTHYECKOM MPUMEHEHUH 3HAHMIA,

— HE MOXET apryMEHTHPOBATh HAYYHBIE MOJTOKECHHUS;

— He QOpMYIHUPYET BHIBOAOB U 00001IIEHUI.

HCYIOBJICTBOPUTCIILHO»
«HEC 3a4YTCHO»

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WIH WHBIE MAaTEPHUATIBI.
Bomnpocsr (3agaun) ass 9K3aMeHa mpeIcTaBIeHb B Tabuie 15.

Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

No /it [Tepedens BOmpOCOB (3a71a9) TSI SK3aMeHA Koz
WHIHUKATOPA
YK-2.V.1
1 3aganue 1.
1) BbIUUCIUTH NPOU3BEICHHE KOMIUICKCHBIX YHCET B




anreOpanveckoit hopme 3anucu
(5 + 2i) = (6 + 5i)

Otset: 20+37i

2) BepHo in yTBepkacHuUe: «/leiicTBUTEIbHAS YacTh
MIPOU3BEICHUSI KOMIUIEKCHBIX YHCEI B anredpandeckoit popme
3aIlMCH PaBHA MTPOU3BEACHUIO JEHCTBUTEIBHBIX YaCTEN
COMHOXUTEIEH». OTBET apryMEeHTUPYUTE.
OrtBer: HesepHno (BepHBIM 0TBETOM SIBJISIETCH
yTBep:kaeHue: «JledicTBUTeJbHASI YACTh INPOM3BEAEHUS
KOMIUIEKCHBIX 4HceJl B ajredpamveckoil ¢opme 3anucu

BBIYHCJISIETCSA KaK pa3HOCTh Npou3BeIeHUst
AeHCTBUTEJbHBIX YAaCTell U NMPOU3BeeHUs] MHUMBIX YacTeil
COMHOKHTeEJIeH»).

3amanue 2.

1) BbIYHCIUTH MPOU3BEICHHE KOMIUICKCHBIX YHCET B
anreOpanveckoit hopme 3anucu
(7 —4i) = (1 + 30)

Otser: 19+17i

2) BepHo sn yrBepkacHuUE: «/leiicTBUTEIbHAS YacTh
MIPOM3BEICHUS KOMIUICKCHBIX YHCEI B alireOpanyeckoi popme
3aIIMCH BBIYMCIISIETCSA KaK Pa3HOCTh MPOU3BEACHUS
JICUCTBUTEIIBHBIX YACTEW U MPOU3BEICHUS MHUMBIX YacTei
coMHOxHUTeNeln». OTBET apryMEeHTUPYITE.
OtBer: BepHo (BepHBIM OTBETOM SIBJIIETCH YTBEp:KIeHHE:
«JleicTBUTEbHAST 4YaCcTh TMPOU3BEAEHUS KOMILIEKCHBIX
yuces B ajredpandeckoil (popme 3anucu BbIYHCISIETCH KAK
Pa3HOCTL TNPOM3BeJAeHUs] JAeHCTBUTEJIbHBLIX YacTeil u
NPOU3BEACHU MHMMBIX YacTeil COMHOKHUTEJIei»).

3agadue 3.
1) BbIYHCIUTD TPOU3BEICHUE KOMIUICKCHBIX YHCET B
anredpandeckoil popme 3anvcu
(7 + 4i) = (4 — 3i)

Otger: 40-5i

2) BepHo sn yTBepkacHuUE: «/leiicTBUTEIbHAS YacTh
NPOM3BEACHUS KOMITJIEKCHBIX YHCell B alireOpandeckoit popme
3aIIMCH BBIYUCIIAETCA KaK CyMMa IIPOU3BEICHUS
JIEMCTBUTEIIBHBIX YaCTEN U IPOU3BEACHUS MHUMBIX 4aCTEU
cOMHOXxHUTeNe». OTBET apryMeHTUpYITE.

OtBer: HeBepHo (BepHBIM OTBETOM SIBJISICTCSI YTBep:KACHHE:

«/leficTBUTE/IbHASL YACTh NMPOU3BEACHUS KOMILIEKCHBIX YHCe B

aJredpamyeckol (popMe 3alMHCH BBIYHCISCTCH KAaK Pa3HOCTH

NpOM3BeACHUs] JACHCTBUTENbHBIX 4YacTeil M IPOM3BEACHUS

MHHMMBIX YaCTeil COMHOKHMTeIe»).

3aganue 4.
1) BbYMCIUTH MPOM3BEICHNE KOMIUICKCHBIX YUCET B
asnreOpanyeckoit opme 3arucu




(9 — 4i) = (8 — 5i)

OtBet: 52-77i

2) BepHo su yTBepkacHuUe: «/leiicTBUTENbHAS YacTh
MIPOU3BEICHUSI KOMIUIEKCHBIX YMCEI B anredpandeckoit popme
3alMCH BBIYUCIISAETCS KaK IPOU3BEIEHUS MHUMBIX YacTel
COMHOXUTEINEH». OTBET apryMEeHTUPYUTE.
OrtBer: Hesepno (BepHBIM OTBETOM SIBJISIETCS
yTBep:kaeHue: «JledicTBUTeJbHAST YACTh INPOM3BEAEHUS
KOMILJIEKCHBIX 4YHcCeJ B ajredpamyeckoi ¢opme 3anucu

BBIYHCJISIETCSA KaK pa3HOCTh Npou3BeIeHUst
AeHCTBUTEJbHBIX YAaCTell U NMPOM3BeeHUs] MHUMbIX YacTeil
COMHOKHTeEJIEH»).

3amanue 5.

1) BbIYKCIUTH MPOU3BEACHHE KOMILICKCHBIX YHCET B
anreOpanveckoit hopme 3anucu
(9 +6i) (2 —7i)

OtBert: 60-51i

2) Bepuo nu yrBepxknaenue: «lIpou3BeneHre KOMIUICKCHBIX YHCENT
B ajredpanyeckoil popme 3amucu MOXKET OBbITh BBIUMCIIEHO I10
IIPaBWJIy BBIUMCIICHHUS IPOU3BEIEHUS MHOrowieHoB» OTBer
apryMEHTUPYNTE.

Otser: BepHo (IpH 3TOM HYKHO YYHTHIBATh, YTO 2= - 1)

3anaHue. OIIK-1.3.1
1) BbIYUCIUTD TPOU3BEICHNE KOMIUICKCHBIX YHCEL.
Z,= 5[cosg+i sin g) u Z;= 7(503? +1 si’ng)
T . . T .
OtBer: 35 (cos;—l— i sin ;) = 35i
2) BepHo nm yrtBepkacHHE: «Jlyisi BBIYMCICHUS TPOM3BEICHUS
KOMIUIEKCHBIX ~ 4YHCeNl ~ HeoOXOAMMO  3amucaTh UX B
anreOpandeckoM Bue». OTBET apryMEeHTHPYHTE.
OtBer: HeBepHO (BepHbIM OTBETOM SIBJISIETCSl YTBep:KIeHHe:
«I[IpH BBIYMCJIEHMU NPOU3BEIEHHSI KOMIUIEKCHBIX 4YHcel B
TPUTOHOMETPHYECKOMI (popme MOIYJIb pe3yJbTara
BBIYMCJISIETCS KaK MNpou3BeleHHe MOAyJeid MHOKUTesdei, a
apryMeHT 4Mcjia PpaBeH CyMMe apryMeHTOB COMHOKUTeIeil»).
3agaHue.
1) BbruuciuTh 4acTHOE KOMILJIEKCHBIX qucen B| VYK-2V.1

TPUTOHOMETPHYECKOH opMe 3amucHu.
T . . IT
Z, 10(0055 +isin 5)

Z, S(COSE—I—EZEHE)

OtBer: 2 (cosg—l- isin g) =+/3+i

2) Bepno nm yrtBepkacHue: «lIpu  BBIYMCIECHHH YacTHOTO
KOMIIJIEKCHBIX YUCEJ MOJYJIb U apIYMEHT pe3yJIbTaTa sBIISIOTCA




pe3yJbTaTaMy JICJICHUS MOAYIISL IEJIMMOTO Ha MOAYJIb JICITUTEIIS
U apryMeHTa JAeTuMOro Ha apryMeHT pgenutens». OTBer
obocHyiiTe.
OtBer: HeBepHo (BepHBIM OTBETOM SIBJISIETCSl YTBEp:KIeHHe:
«IIpH BBIYHCJIEHHH 4YACTHOTO KOMIUIEKCHBIX 4YHCeJ] MOIYJIb
pe3yJibTaTa fBJSETCsl Pe3yibTaTaM JieJIeHUus MOAYJIsl 1eJIMMOr0
HA MOIYJb AeJUTENsi, 2 apryMEHTOM - Pa3HOCTh apryMeHTa
JAeJTUTE]Isl U APTYMEHTA JIeJTUMOT0»).

Kak Ha3zpiBaercs (hopma 3armcu KOMIUIEKCHOTO YHCIIa, UMEIOIIAst
BUIl z=|z|-(cosQ+ising), Kak Ha3bIBAIOTCS B ATOW 3aIuCH |z| U ¢?
OtBer: @opMa 3anMCH KOMIJIEKCHOTO YU CJIa, MMEIOIIAs BT
z=|z|*(cos@+isin@), Ha3bIBaeTCs TPUTOHOMETPUUYECKOI, Ie |Z| —
MO/YJIb KOMILIEKCHOT0 YHCJIA, () — APTYMEHT KOMILIEKCHOTO

yuciaa

VK-2.3.1
VK-2.V.1

Pe3ynbrar kakoi onepanuu HaJl KOMIUIEKCHBIMU YHCIaMH MOYKET
OBITH 3alMCaH B BUE

|21] - [z2] (COS(@1tp2) + isin(prte2)) ?

OTtBeT: B TakoM Buae MoxkeT ObITH 3alIMCaHA ONlePanusi
YMHOKe€HHSI KOMIUIEKCHBIX YKcesl Z1 U Z2.

YK-2.3.1

Pe3yabTaT Kakoi onepanuy HaJl KOMIUIEKCHBIMH YHCIIAMH MOKET
OBITh 3amKcaH B BUJE |Z1|:|Z2|- (COS(@1-¢2) + iSiN(@1-¢2)) ?

OtBeT: B TakoM BH/Ie MOKeT ObITH 3aIIMCAHA ONepPaIUst
JeJIeHUsT KOMIUIEKCHBIX YHCeJT Z1 M Z2.

VK-2.3.1

3aganue 1.
1) KowmrmiekcHoe unciio Z 3aucano B alreOpandeckoi u B
TPUTOHOMETPHUECKOH opmax:

7 V3 1 L ™ T
—?+1§— (CGSE+LsmE)
Haiigure 12-10 crenens unciaa Z

OTtBet:1

2) Kakyro dpopmy 3anucu dncna Bbl ucnonb3oBanu? O0ocHyiiTe
CBOM BBIOOP
OrtBer: IIpn Bo3BeeHNH KOMILICKCHBIX YHCeJ B CTeNEHb OoJiee
PALMOHAJILHO MCII0JIb30BATH TPUTOHOMETPHUYECKYIO (hopmy
3allMCH U e CTBOBATH 110 CJIEAYIOLIEeMY PaBHJIY: IPH
BO3BEJACHMH KOMILJIEKCHOI0 YHCJIA B CTENEHb MOAYJIb YHCJIa
BO3BOJAUTCH B OTY CTeNeHb, API'YMEHT YMHOKAETCH Ha
M0KAa3aTe/ib CTeNeHH.
Eciin ke ncnonb3oBath ajaredpanyeckyro ¢gopmy 3anucu, To
He00X0MMO B IaHHOM cJiydae 12 pa3 yMHOKHMTH YHCJI0 CAMO HA
celst.

3ananue 2.
1) KowmrmiekcHOe YncIio Z 3aIicato B alreOpanyeckon U B
TPUTOHOMETPHUECKOH opmax:

" (= T . . T
Z=5+41i5/3= 10[cos§+1.sm§)

YK-2.V.1




Haiinute 3-10 cTeneHs uncia 7
Ortser: -1000

2) Kakyro ¢popmy 3amucu 4ncia Bl Hcnoib3oBain? O0ocHyiiTe
CBOM BBIOODP
OtBert: IIpu Bo3BeleHNH KOMILIEKCHBIX YHce] B CTeNeHb oJiee
PAIMOHAILHO CMOJIB30BATh TPUTOHOMETPUUYECKYIO (hopMy
3alUCH M 1eiicTBOBATH MO CJIe1yI0IeMy NPpaBuiIy: NpU
BO3BEJIeHUH KOMILIEKCHOT0 YK CJIa B CTeNeHb MOIYJIb YHCJIa
BO3BOMTCS B 3Ty CTelleHb, AprYMEHT YMHO:KaeTcsA Ha
NMoKa3aTejb CTeNeHH.
Ec/iu ke Mcnosib30BaTh ajredpanyeckyio gpopmy 3anucH, To
He00X0IMMO B JIAHHOM CJIy4ae 3 pa3a YMHOKMTb YHMCJI0 CAMO HA
ce0sl (MJIM UCIOJIBb30BATh (POPMYJTY COKPALEHHOT0 YMHOKEHHS)

3ananue 1.
1) Haiitu matpuny C = 4A + 3B, rae

2 -2
1 0 2
A:( )Bz(—l 3)
-1 3 -3 3 _3
OTBer:

C:(i& ;i 1;)

2) BeiOepuTe U3 crimcka HUPpPOBBIC CPEACTBA, KOTOPHIC MOTYT
OBITH IPUMEHEHBI JUIs PEICHHS JaHHOH 3a1auu.

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

Ortger: b) Wolfram Mathematica

3aganue 2.
1. Haiitu matpuny C = 44 — 5B, rie

2 -2
1 4 2
A:( )Bz(—l 4)
-1 3 —4 3 _3
OTBer:

c=(s % 5

2. BwiOepute u3 cnricka mupoBbIe CPEACTBA, KOTOPBIE MOT'YT
OBITH IPUMEHEHBI [Tl pEIIeHUs JaHHOW 3aJjauu.

a) Microsoft Access
b) Wolfram Mathematica

c) Microsoft PowerPoint

VK-2.3.1
VK-2.V.1




Oteer: b)  Wolfram Mathematica

3amanue 3.
1. Haiitu matpuny C = 24 + 3B?, rue

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

—4 -3

OTtBeT:

8 5 —8
C =

(— 10 18 -1 5)

2. Bri6epuTte u3 cnucka mugpoBbie CPeICcTBa, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JUIsl pEIICHUs JaHHOU 3aJauH.

a) Microsoft Access

b) Wolfram Mathematica

C) Microsoft PowerPoint

Oteer: b)  Wolfram Mathematica

3ananue 4.
1. Haiitu matpuny C = 34 — 5B, rie

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

3 -3
Ortger:
-2 5 -9
C =
( 4 -6 6 )

2. Bri6epute u3 ciricka @ poBbie CPeICTBA, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JUIsI pEIICHUs JaHHOU 3aJjauH.

a) Microsoft Access

b) Wolfram Mathematica

C) Microsoft PowerPoint

Oteer: b)  Wolfram Mathematica

3agadue 5.
1. Haiiru matpuny € = 4A + 3Bt rue
1 4 2 L -z
NI
Otser:
€= (—14 ;i —1275)
2. Bri6epute u3 crnricka u@poBbIe CPeICTBA, KOTOPbIE MOTYT

OBITH MPUMCHCHBI JIs1 pCHICHUSA IIaHHofI 3aayu.
a) Microsoft Access

b) Wolfram Mathematica

C) Microsoft PowerPoint

Oteer: b)  Wolfram Mathematica




1. 3anummTe pe3ynabTaT ACUCTBUN HaAJ MaTPUIIAMH. VYK-2.3.1
OIIK-1.3.1
A+0=...
OtBer: A
2. 3anummTe pe3yabTaT ACHCTBUN HAJl MAaTPHUIIAMHU
A+ (-A)=
OTtser: 0
3. Ilponomxwure dpopmyiry
9.
7(A+B)=
OtBer: 7A+7B
4. Tlpopomxute GhopMyiny
5A-5B=
OTtBer: 5(A-B)
5. Tlpomomxute Gpopmyiy
2 X(4A)=
OtBer: 8A
3amanue 1. OIIK-1.Y.1
1) Haiitu npousBeneHue MaTpuil A * B, rie YK-2.V.1
2 b5
0 -2 —4
a=( ) o= —2)
2 —4 § 2 0
OTtBerT:
_(—8 4
AB = (14 13)
2) Bribepute U3 crrcka 1(POBbIE CPEACTBA, KOTOPHIC MOT'YT
OBITH MPUMEHEHBI JJIS peIIeHus TaHHOH 3anaun. OOocHyiiTe
BbIOOp M (poBOTO CpencTBa
a) Microsoft Access
b) Microsoft PowerPoint
c) Wolfram Mathematica
10.

OtBet: K undpoBbiM cpecTBaM, KOTOpbie MOTYT ObITh
NMpUMeHEHBI JIJIM1 peleHus JaHHo 3axa4u oTHocuTcest Wolfram
Mathematica- nporpammHoe odecnieueHune, BKIOYAIOLIEe
0016111011 HA0OP MaTeMaTHYeCKUX (DYHKIIMIA B TOM YHCJIe
CHCTEMY KOMNbIOTEPHOI ajireopbl, OPUEHTHPOBAHHYIO HA
NMOAr0TOBKY HHTEPAKTHUBHBIX JOKYMEHTOB C BHIYMCJICHUSIMH 1
BU3YaJIbHBIM CONMPOBOKIEHUEM.

3aganue 2.
1) Haiitu npousBenenue Matpuit 4 = B, rjie

L 4 3
SRR

OTtBer:
AB — (—11 4 )

7 -3



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

2) Bribepute u3 cnrcka HuppoBbie CPEACTBA, KOTOPHIE MOTYT
OBITH IPUMEHEHBI [T PEIICHHS JAHHOH 3a1auu.

a) Microsoft Access

b) Microsoft PowerPoint

C) Wolfram Mathematica

OtBet: K undpoBbiM cpeacTBaM, KOTOPbie MOTYT ObITh
NpUMeHEeHbI [JIsl pellleHUus JaHHOM 3aaa4u oTHocuTcst Wolfram
Mathematica- nporpaMmmHoe odecneueHune, BKIOYAIOIIEe
00J1b11011 HA0OP MaTeMaTHYeCKHX GYHKIMH B TOM YHCJIe
CHCTEMY KOMNBLIOTEPHOI aJIredpbl, OPUEHTHPOBAHHYIO HA
MOJATr0TOBKY HHTEPAKTHUBHBIX JOKYMEHTOB ¢ BHIYHCJICHUSIMH U
BHU3YAJIbHBIM CONIPOBOKIEHUEM.

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

_ _ 4 3
R R
OTBer:

AB :Gg —63)

2) Bribepute U3 crrcka 1(POBbIE CPEACTBA, KOTOPHIC MOT'YT
OBITH IPUMEHEHBI JUIsl pEIICHUs JaHHOU 3aJjauH.

a) Microsoft Access

b) Microsoft PowerPoint

c) Wolfram Mathematica

Oteer: K uudpoBsiM cpeacTBaM, KOTOPbie MOI'YT ObITh
NpUMeHEHBI JIJIM1 peleHus 1aHHoM 3axa4u oTHocuTcess Wolfram
Mathematica- nporpammHoe odecnieueHune, BKJIOYAIOLIEe
0016111011 HA0OP MaTeMaTHYeCKUX (DYHKIMA B TOM 4YHCJIe
CHCTEMY KOMIIbIOTEPHOI aJIredpbl, OpMEHTHPOBAHHYIO HA
NMOAr0TOBKY HHTEPAKTHUBHBIX JOKYMEHTOB ¢ BHIYMCJICHUSIMU U
BU3YaJIbHBIM CONMPOBOKIEHUEM.

3aganue 4.
1) Haiitu npousBenenue Matpuil 4 * B, rie
4 5

0 -2 -3
A= ) 5= (1 %

2 -4 0 3 0
Otser:

_(—11 6

4B _( 4 22)

2) BribepuTte U3 civcka HU(QPOBBIE CPENICTBA, KOTOPHIE MOT'YT OBITh
IIPUMEHEHBI ISl pELICHMs] TaHHOW 3a/1auH.

a) Microsoft Access

b) Microsoft PowerPoint

C) Wolfram Mathematica

OtBet: K ungpoBbiM cpeacTBam, KOTOpbie MOTYT ObITh
NpUMeHeHbI /151 pelieHusl 1aHHoii 3aauu oTHocuTcss Wolfram



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

Mathematica- nporpaMmMmHoe o0ecneyeHne, BKIIOYAKOIIEe
00111101 HA0OP MaTeMaTHYeCKUX (DYHKIIMIA B TOM YHCJI€e
CHCTEMY KOMIIbIOTEPHOM ajiredpbl, OpUEHTHPOBAHHYIO HA
MOAr0TOBKY HHTE€PAKTUBHBIX JOKYMEHTOB ¢ BHIYMCJICHUSIMU U
BHU3YaJIbHBIM CONPOBOKIEHUEM.

3aganue 5.
Haiitn npousseaenue marpuil A4 * B, rae
2 3

4 -1 —4
A :( )B=(1 -2

1 —4 0 > 0
OTtBer:

-1 14

AB =

(—2 11)

2. BeiGepuTe U3 criucka nudpoBbIe cpesicTBa, KOTOPBIE MOTYT OBITh
MIPUMEHEHBI JIJIs1 PEIICHHSI TaHHOHW 3a]1a4uH.

a) Microsoft Access

b) Microsoft PowerPoint

C) Wolfram Mathematica

OtBet: K ungpoBbiM cpeacrBam, KOTOpbie MOTYT ObITh
NPUMEHEHBI VISl pellleHus1 JaHHOoM 3a1a4uu oTHOcuTcss Wolfram
Mathematica- nporpammHoe o6ecneyenne, BKIIOYAKOIIEE
001101 HA0Op MaTeMaTHYecKUX QYHKUMIA B TOM YHCIe
CHCTEMY KOMIIBIOTEPHOM ajiredpbl, OpUEHTHPOBAHHYIO HA
MOJAr0TOBKY HHTEPAKTUBHBIX JOKYMEHTOB ¢ BHIYMCJICHUSIMU U
BH3YaJbHBIM CONPOBOKIEHHEM.

11.

3aganue 1.

1) Haiitu onpenenutens 2-ro MOPsIKa MATPULLBI
2 5

-3 7
OTtBeT:29

2) OO0oCHYITE KaK BBIYHCIUTH OIPEICINUTEh BTOPOTO MOPSIKA.

Otser:

Jl1s TOro 4toObl BHIYUCIMTH ONpeAeMTe]b BTOPOro MOpsiaKa
He00X0IMMO M3 NMPOU3BEJAEHNUs IJIeMEHTOB IIABHOW ANAroHa In
BbIYECTh NPOM3BEACHHE JJICMEHTOB BTOpOH (110004HOIT)
ANATrOHAJIN

3aganue 2.

1) Haiitu onpeenuTenb 2-T0 MOPSIIKa MATPHUIIBI
2 3

s 5l

OrtBer: -22

2) OO0oCHYITE KaK BBIYHCIUTH OMPEICIUTEIh BTOPOTO MOPSIKA.
Ortser:

Jl1st TOro 4ro0bl BHIYMCINTH ONpee/iuTe/lb BTOPOro Mopsiaka
He00X0IMMO W3 NPOU3BEJCHHS 3JIEMEHTOB IIABHOI ANMAarOHaJIHN
BbIYECTh TMPOW3BeJleHHEe JJEeMEHTOB BTOPOii (M0004YHOI)

YK-2.V.1



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

AHATOHAJJIH

3amanue 3.

1) Haiitu onpenenuTelib 2-ro MOpsIKa MaTPHUIIbI
1 -3

5 &l

OtBer: 23

2) OO00CHYITE KaK BBIYHCIUTH OMPEACIUTEIh BTOPOTrO MOPSIKA.
Jis1 TOro 4To0bl BHIYMCJIUTH ONpe/eUTe/] b BTOPOro MOpPsiaKa
He00X0IMMO U3 NPOU3BeIeHHSs IJ1eMEHTOB IJIaBHOI JHATOHAIU
BbIYECTh IPOU3BeJAeHHE JJEMEHTOB BTOPoii (M000YHOI)
AUATOHAJIN

3aganue 4.
1) Haiitu onpenenuTeb 2-ro MOPsaKa MaTPHUIIbI

sl
OtBer: (

2) OO0oCHYHTE KaK BBIYHCIUTH OIPEICIUTENh BTOPOTO MOPSIKA.
Otser:

Ji1s1 TOro 4To0bl BHIYMCJIUTH ONpPeAeUTe/]Ib BTOPOro MOpsAKa
He00X0MMO U3 NPOU3BeJeHHs 3J1eMEHTOB IVIABHOH MAarOHAJIH
BbIYECTh INpPOM3BeleHHe JJIeMEHTOB BTOpPOH (M0004HOI)
AUATOHAJIN

3aganue 5.

1) Haiitu onpenenuTeb 2-ro MOPsaKa MaTPHUIIbI
5 2

|10 3|

OtBer: -5

2) OO60cCHYITE KaK BBIYHCIIUTH OMPEIEIUTEIh BTOPOTO MOPSIKA.
OTtBerT:

JIst TOro 4To0bl BLIYHCINTH ONpeIenTe/Ib BTOPOro Mopsiaka
HEe00X0UMO M3 MPOU3BEAEHHUS 3JIEMEHTOB IJIABHOI JTHATOHAJIH
BbIYECTh INPOU3BEJAEHHE JJEMEHTOB BTOPoil  (10004YHOI)
AHATOHAJIN

12.

1 2 -1
3ananue: naHa Matpuna { 3 1 2
4 -2 5
Haiinute anrebpandeckue TOMOTHEHUS:
1 . A 1 1
Orteer: 9
2 . A 12

OtBer: -7

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




3. ASZ

OtBer: -5
4. Ay

Otset: 10
5. Azz

OtBer: -5

13.

Uemy paBeH ONpeeIUTENb TPEYTOJbHON MaTPHULIbI?
OT1BerT:
IIpou3BeneHnIO 3JIEMEHTOB IJIABHOW IMATOHAJIM.

YK-2.3.1

14.

O6o3nauum Aj, A, ..., Ay — CTPOKU MATPULIBL U Ay; A3; ...; Oy -
JIEHCTBUTEIIbHBIE YUCIIA.
Ecnu cymecTtByeT Takoit Habop uuces, cpeid KOTOPBIX €CTh XOTs-
OBl OJTHO YUCJIO OTIMYHOE OT HYJISI, U IIPU 3TOM JIMHEHHAs
KOMOHMHAINS CTPOK MAaTPHIIBI C 3TUMHU YHUCIIAMH paBHA HYJIEBOM
CTpOKE:
ad, +ad; + o +andn =0,

rae 0 = (0,0, ...,0).
Kak B 3TOM ciryuae Ha3bpIBarOTCSl CTPOKU MaTpUIIbl?

Otser:

JluHeiHo 3aBUCHMBIE.

OIIK-1.3.1

15.

ITycth MaTpuibl A 1 A™ yI0BIETBOPSIOT YCIOBUIO
A'A1=A1TA=E, rne E — enuununas MaTpHIia n -Tro NOpsJIKa.
Kaxk Ha3pIBarOTCS TaKWe MaTPHUIIHI?

OtBer: Takne MaTpHIbl HA3LIBAKOTCS 00PATHLIMH MATPUIIAMH
110 OTHOLIEHHMIO APYT K ApYry (A — o6paTHasi k A, n A —
o6partHas K A™Y).

YK-2.3.1

16.

3ananue 1. Haiftu Mmatpuny X u3 ypaBHenus A = X = B, rie
4= (:; ;) B= (—_1?? :g)

OTBBT:l )

x=(23 5)

3ananwue 2. Halitu matpuity X u3 ypaBuenus A = X = B, r1e
a=(53 5 e=( %)

OTBer:

x=(5 2)

3a)1aHI/Iel3. H?flﬁTPI ManI/II_[i/ 6¥ 3 %’paBHeHI/ISI A=X =B, rne
4= (_2 —4) 5= (_14 Iz)

OTBer:

YK-2.V.1
YK-2.¥.3




/1 4
X = (_3 _1)
3aganue 4. Haiitu maTpuny X u3 ypaBHenust A * X = B, rne

A= (; :‘3) B= (299 169)

OTtBer:
x=(5 %)

3aganue 5. Haiitu maTpuny X u3 ypaBHenust A * X = B, rne
1 -3 14 5
A= B =
(2 —8) (34 12)
OTtBer:
(5 2
X= (—3 —1)

17.

Kak Ha3bpiBaeTcs cuctema anreOpanyeckux ypaBHEHUH, KaxK0e U3
KOTOPBIX SIBIISICTCS TUHEHHBIM?
OtBeT: cucTeMa JIMHEHHBIX YPABHEHHIA.

YK-2.3.1

18.

Kakue MeTo/bl perieHus CUCTEM JIMHEHHBIX alreOpandeckux
ypaBHEHU BaM U3BECTHBI?

OtBer: MeToabl pelIeHUs1 CHCTEM JIMHEHHBIX ajaredpanvecKux
ypaBHeHnuii: Mmerox Kpamepa, meron I'aycca, MeTox MAaTPpHYHBIX
ypaBHeHHIi (€ MCMOJIb30BAHHEM O0PATHOM MATPHUIIbI).

YK-2.3.1
OIIK-1.3.1

19.

CpaBHuUTE yCI0BUS IPUMEHEHUSI METO/I0B PELLIEHUS CUCTEM
JUHENHBIX ypaBHeHNH. Kakoil METO/ pelieHns CUCTEMBI IMHEMHBIX
anreOpanyecKnX ypaBHEHUH MPUMEHSIOTCS B TOM Clydae, €Clid
OIPEAEINTENb MaTPULIBI CHCTEMBI PABEH HYJIIO?

Oteer: Eciin MaTpuua cucremMsl He KBaapaTHas (T.e.
KOJIMYeCTBO HEU3BECTHBIX M KOJINYECTBO YPABHEHHII He
COBIIA/1210T), TO IPUMEHAETCH TOJIbKO METOJ MCCIEA0BAHUSA
CHCTEMBI JIMHEHHBIX YpaBHeHuil I'aycca, 1pyrue Meroasnl
(merox Kpamepa u MeTox MATPUYHBIX YPABHEHHM ) MOI'YT
NPUMEHATHLCS NPH YCJIOBHH, YTO MATPHLA CUCTEMBI
KBA/JIPaTHASA M ONpeJe/IMTe/ b e He PABEH HYJII0.

YK-2.¥.3

20.

CpaBHHUTE YCIOBUS TPUMEHEHHUS METOOB PEIICHUS CUCTEM
JUHENHBIX ypaBHEeHUU. Kakoil MeTo/ pelieHnsl CHCTEMbI TUHEHHBIX
anreOpanvecKux ypaBHEHHUM MPUMEHSIIOTCS B TOM ClIydae, ecliu
MaTpHIa CUCTEMBI HE ABJISIETCS] KBaIPATHOM?

Otser: Ecim MaTpuua cucremMbl He KBaJapaTHad (T.e.
KOJIMYeCTBO HEM3BECTHBIX M KOJIUYECTBO YPABHEHHUH He
COBIIAJIAK0T), TO NPUMEHSETCS TOJbKO METO UCCJIeIOBAHUS
CHCTEMBI JIMHEHHBIX YpaBHeHuil I'aycca, 1pyrue Meroasnl
(merox Kpamepa n MeTox MATPUYHBIX YPABHEHHM ) MOTYT
NMPUMEHATHCH MPHU YCJIOBUH, YTO MATPHULIA CHCTEMBI
KBaJIPpaTHAA U ONPeAe/INTe/Ib ee He paBeH HYJII0.

YK-2.¥V.3

21.

IIpn KaKOM yCIOBUM OJTHOPOJHAsI CHUCTEMA JIMHEHHBIX YPABHEHUN
MMEET HEHYJIEBOE pelleHue?

OtBeT: paHr MaTpuubl KO3QGUIMEHTOB 10JKeH ObITh MeHbIIIe
YHCJIa IepeMeHHbIX

OIIK-1.3.1

22.

Kaxk Ha3bIBaeTcs 1ByMepHas CHCTEMa KOOPAMHAT, B KOTOPOM

OIIK-1.3.1




KaXKIasi TOUKa Ha MJIOCKOCTH OIpeAeNsieTcs IByMs YHCIaMHU -
HOJIIPHBIM YIJIOM U MOJISIPHBIM pagnycom?
Otset: [loasipHas cucreMa KOOpAMHAT

23.

Kak Ha3pIBaeTcs cucTeMa KOOpJAMHAT, B KOTOPOH KaXk/1asi TOUKa B
HPOCTPAHCTBE onpeessiercs TpeMs uucinam - (I, 6, ¢), rae —
panuyc-BEeKTOp TOUKH, 6 U () — 3eHUTHBIN U a3UMYTAJIbHBINA YTIIBI
COOTBETCTBEHHO?

OTtBeT: cepuyeckas CHCTEeMa KOOPAMHAT

OIIK-1.3.1

24,

Urto Takoe BeKTOp?
OtBet: BekTOpOM Ha3bIBaeTCsl HANPABJIEHHbIH 0TPE30K

YK-2.3.1
OIIK-1.3.1

25.

Kaxk Ha3biBaeTcst BEKTOp, Ha4au0 KOTOPOIro COBIAIAET C €ro
KOHIIOM?

OTtBet: BekTop, HAYA/I0 KOTOPOr0 COBNAAAET C €r0o KOHI[OM,
Ha3bIBaeTCsl HYJIeBLIM BEKTOPOM.

VK-2.3.1

26.

[To kakoit popmyIie onpeaenseTcs CKaasIipHOE TPON3BEACHNE
BEKTOPOB?
OtBer: CkajnsipHoe Npou3Be/leHNe BEeKTOPOB onpe/eJisieTcs Mo

dopmyae lal = |b] = cosa

OIIK-1.3.1

217.

ITo xakoil popmyse BHIYUCIAETCS CKASIPHOE IPOU3BEACHHE

BEKTOPOB @ W b , eciii M3BECTHBI KOOPAUHATHI BEKTOPOB B
nekapToBoi cucteme (B cucreme : 0X, Oy, 0z)

OtBer: CkansipHoe Npou3BeleHHEe BEKTOPOB OMpeessieTcs 1Mo
dopmyne a b, +a,b, +a_b,

OIIK-1.3.1

28.

ITo xakoil popmyse BHIYUCIIAETCS BEKTOPHOE POU3BEICHHE
BEKTOPOB, €CJIM U3BECTHBI UX KOOPAMHATHI B IEKAPTOBON CUCTEME
koopauHart (X, Y, 2)?
OtBer: BekTOpHOE NpON3BeeHHE BEKTOPOB ONpPEAeIseTCs 10
dhopmyie
(Y
X M 5
Xn Va e

OIIK-1.3.1

29.

[To xakoii popmyrie onpenensieTcs MOAYyJIb BEKTOPHOTO
MIPOU3BE/ICHUS BEKTOPOB?
OtgBer: BesimunHa Mo1yjisi BEeKTOPHOIO NPOU3BeIeHUs

BEKTOPOB onpenesiercs mo gopmyue |l = |b| = sin(ab)

OIIK-1.3.1

30.

Uemy paBHO pacCTOSIHHE OT TOUKH /10 MPSIMOIt?
OTtBet: PaccTosiHre OT TOYKHM /10 IPSIMOM PABHO JJIMHE
NePrneHInKYJIsIpa, ONYIIEHHOT0 U3 JAHHOH TOYKH HA MPIAMYIO

OIIK-1.3.1

31.

3aganue 1. CocTaBUTh ypaBHEHHE NPSMONM MPOXOASIIEH uepes
x+2 y—9

Touky M (2,4) ¥ epIeHUKYISIPHONU TIPSIMOM —5 = —4

OtBer 3amucaTb B BHUAE YpPaBHEHHs MPSMOH C  YIJIOBBIM

K03 ULIEeHTOM

Otser:

¥y=-—1,25x+6,5

YK-2.¥.3




3aganue 2. CocCTaBUTh YpaBHEHUE MPSIMON MPOXOMSIIEH uepes
TOYKY M(1,—4) u MePHEHANKYIIPHON psIMO
—4x — 5y + 14 = 0.

OtBer 3ammcaTh B BHUJEC YypaBHEHUS TMPSMOM C  YIJIOBBIM
ko3 durmeHTOM

Oteert:

¥=1,25x—5,25

3aganue 3. CocTaBUTh YpaBHEHHE MPSIMOM MPOXOASIIEH uepes

. _x+16 y—9
touky M (—1,—3) u napaienbHOi IpIMOii 2 = =
OtBer 3amucaTb B BHUAE YpPAaBHEHHs MPsIMOH C  YIVIOBBIM
K03 uUIeHTOM
OrtBer:

¥y=1,25x—1,75

3amanne 4. CoCTaBUTh ypaBHEHHUE MPSMON MPOXOASAIICH uepes

touky M (1, —1) 1 nepneHIuKyasspHOi npsiMoit y = —5x + 2.
OtBer 3amucaTb B BHUAE YpaBHEHHs MPSAMOH C  YIJIOBBIM
KO3 hUIIIEeHTOM

OrtBer:

¥y=02x—1,2

3amanne 5. CoCTaBUTh ypaBHEHHUE IMPSMOM MPOXOASIICH uepes

. _x+1 y—6
Touky M (3,1) 1 neprneHuKyIIpHON MpsIMOd —— = —4
OtBer 3amucarh B BUJE YpPaBHEHUS TIPSIMON C  YIJIOBBIM
ko3 urmeHTOM
Otser:

¥y=-—1,25x+4,75

KakuMm ypaBHEHHEM ONMMCHIBAETCS IIOCKOCTh B IEKAPTOBBIX YVK-2.3.1
KoopauHaTax (X, Y, z)? OIIK-1.3.1
32. OtBeTt: B 1ekapTOBBIX KOOPAUHATAX YPABHEHHE MJIOCKOCTH
(KkaHOHHMYECKOoe YPaBHEHHE MJIOCKOCTH)
Ax+By+Cz+D=0
Chopmynupyiite  HeoOxoaumoe U jgoctratoyHoe  ycrmoBue | OIIK-1.3.1
napauieIbHOCTH MPSIMON U TIJIOCKOCTH.
Oteer:
33. Jasi Toro, 4To0bl MpsiMasi ¥ MJOCKOCTh ObUIM Mapajjie/ibHbI,
HEO0X0AUMO MW [J0CTATOYHO, 4YTOObI BEKTOP HOPMAJIM K
IUVIOCKOCTH ¥  HANPaBJSIOIIMA BEeKTOp MNpsAMOid ObLIH
nepneHIuKyJIsIPHbI.
Kakum ypaBHeHHMeM omnuchiBaeTcsi mnpsimMas, mnpoxozmsmas uepe3 | OIIK-1.3.1
TOYKY (X0, Yo, Zo) W UMEIOMIAs HAMPABJISIONINN BEKTOp C
2 koopaunatamu (I, m, n)?

OTtBeT: YpaBHeHHE NPAMOM, Mpoxoasilieil yepe3 Touky (Xo, Yo,

Z0) ¥ UMeEINAsi HANPABJSIIOIINNA BeKTOp ¢ Koopaunatamub (|,

X=X =¥ Z—I|
m, N) uMeeT BUJ {°=} 2o — 0

m n




35.

Kakum ypaBHEHHEM OMHICHIBACTCS MPSIMast, TPOXOIAIIAst Yepe3 JIBE
TOYKH (X1, Y1, Z1) ¥ (X2, Y2, Z2)?

OTBeT: YpaBHeHHe NPSIMOid, POXOAsiIel Yepe3 ABe TOYKH (X1,
X—X]_ — _}'—_}'1 — 2—2'1
Xy —x] ¥1—¥1 Z3—E)

Y1, Z1) ¥ (X2, Y2, Z2) ©IMeeT BUJL

OIIK-1.3.1

36.

Kakum 06pa3oM MOKHO 3a/1aTh IPSIMYIO C TIOMOIIBIO IBYX
MJIOCKOCTEM?

OTBeT: YpaBHeHHe JABYX IepeceKalouXcs MI0CKOCTel — 3T0
YPaBHEHHE NPSIMOI B MPOCTPAHCTBE

OIIK-1.3.1

37.

C nomo1ibro Kakoi popMyJibl MOKHO HAHTH yroi Mexay
IpsIMBbIMU?
OtBeT: yroia Me:xay NpsiMbIMH MOKHO HAWTH U3 (POPMYJIbI

) +g — —

Cos¢@ = |ﬂ__|'*|T_|l, rae ity M fi; — HANpPaBJIsSIOIIMe BEKTOPbI
1 z

NMPAMBIX

OIIK-1.3.1

38.

Hopwmaib k mockoctu umeet koopauHatel (A, B, C); koopauHaThI
HaMpaBJIoIIEero Bekropa npsmoii (I,m,n)/

C nomo1ibio Kakoil popMyIibl MOKHO HAMTH yroa Mexay NpsiMoi 1
IJIOCKOCTBIO?

OtBeT: yrosa Me:xkay nNpsiMoOi M IJIOCKOCTHI0 MOKHO HAWTH U3

(phopmybl

. |Al + Bm + Cn|
sing =

VA2 + B2+ C2 V1?2 + m? +n?

OIIK-1.3.1

39.

ITo xakoil popmyse MOKHO ONPEAEIUTh PACCTOSIHUE OT TOUKH J10
MJIOCKOCTH?

OTtBer: PaCcTosiHMe OT TOUYKH /10 MJIOCKOCTH PABHO
A}.'D _H_UD T CZD +D
VAT+BE+C?
(Xo, Yo, Zo) KOOPAMHATHI TOUKH

,r1e (A, B, C)- xoopiuHaThl HOpMaJH K IIOCKOCTH;

OIIK-1.3.1

40.

Hanuinte kaHOHUYECKOE YPaBHCHUEC SJIIUIICA.
OtBer: Kanonuueckoe YPaBHEHHUE 3JUIMIICA HMEECT BU/I
x2 },2

T A
n_2+f12

OIIK-1.3.1

41.

Hanumure kaHoHHYEeCKOe ypaBHEHUE TUIIEPOOPHI.

OtBer: KanHoHN4YecKoe ypaBHeHHE THNEPO0JIbI HMeeT BUJL
Xz y?

Ak pz

OIIK-1.3.1

42.

Hanummure kaHoHUYECKOe ypaBHEHUE MapaboIibl.
OTtBer: KaHoHM4YecKkoe ypaBHeHHE MapadoJbl UMeeT BHJL
y? =2px

OIIK-1.3.1

43.

Wolfram Mathematica- nmporpamMHoe obecnieueHne, BKIIIOYAOIee

OIIK-23.1




00JIb1101 HAOOP MaTeMaTHYECKUX QYHKIIUNA B TOM YHCIIC CUCTEMY
KOMITBIOTEPHO anreOpHl,

YTo 03HaYaeT 3anuch B 3TOUM nporpamme?
m = {{1, 2},{3,4}}

OtBeT: MaTpuua U3 2-X CTPOK, (; i)

YK-2.¥.3

44,

Wolfram Mathematica- mporpamMmmuoe obecrieueHre, BKIHOYAIOIIee
Oopol Habop MareMaTHYecKNX (QYHKIHUN B TOM YHCIIE CUCTEMY
KOMITBIOTEPHO# areOpsl,

Kak OyjaeT BoITJIAIETh MaTpHIlA (1 2

3 4) B mannoi

nporpamme?
OtBer:

m = {{1, 2},{3,4}}

VK-2.V.3

45,

Wolfram Mathematica- mporpamMmmHuoe obecrieueHne, BKIHOYAOIICe
OoubIol HAOOp MaTeMaTHYECKUX (DYHKIIMHA B TOM YHCIIE CUCTEMY
KOMIIBIOTEPHOM anreopsl,

3anuiInTe pe3yIbTaT BeIMOIHEHHS KoManasl Det[m],
rgem = {{2, 2},{3,4}}.

Yro BeruuCIseTCS B JaHHOM ciaydae? Kakue orpaHndeHus
HAJIOKEHBI Ha 3Ty OICPaLnio?

Otgert: 2. Brruncisaercs onpenennTesb MAaTPULIBL.
Matpuia 10oKkHa ObITh KBaJIpaTHasl.

OIlK-1.3.1

46.

Wolfram Mathematica- mporpamMmmuoe obecrieueHre, BKIHOYAIOIIEe
00mb11101 HA0Op MaTEMaTHYECKUX (QYHKIIMM B TOM YUCIIE CUCTEMY
KOMIBIOTEPHOIT anredpsl,

3anumure PE3YJIbTAT BBIIIOJIHCHHUA KOMAaHAbI
MatrixRank[m],

rrem = {{2,2},{3,4}}.
Yro BeIUHKCIIAETCS B JaHHOM ciydae? Kakue orpaHndeHus

HAJIOXKEHBI HA 3Ty OINepanui?
OTBeT: 2, BBIUUCISIICA PAHT MaTPHULIbI

OIIK-1.3.1

47.

Wolfram Mathematica- mporpamMmmHuoe obecrieueHre, BKIHOYAIOIICe
OoubII0i Habop MaTeMaTHYeCKUX (PYHKIUIT B TOM YHCIIE CUCTEMY
KOMIIBIOTEPHOM anreopsl,

3amnumure PE3yJIbTaT BBIIOJIHCHUA KOMAaHAbI
MatrixRank[m],

raem = {{2,1},{8,4}}.
UYro BbIYMCIHISIETCS B JaHHOM ciydae? Kakue orpaHndyeHus

HaJIOKEHBI Ha 3Ty OlEepaluio?
OTBeT: 2, BBIYUCISIICSA PAHT MaTPUIIbI

OIlK-1.3.1



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

Bompocsr (3amaun) nis 3avera / aud . 3adera npeacTaBieHsl B Tabnuie 16.
Tabmuna 16 — Bonpocs! (3agaun) nns 3adera / qudd. 3adyera

Kon

Ne /i Ilepeuenr BopocoB (3agad) mJid 3a4eTa / Iu . 3a4ycTra
P p ( A )H A (b(b HHIWKaTOopa

Y4eOHBIM NJIJAHOM HE IPESYCMOTPEHO

[lepeyenp TeM Jii KypCOBOTO IPOEKTUPOBAHUS/BBIIIONHEHUS KypCOBOH paboThI
MpeACTaBICHBI B Ta0mwmIe 17.
Tabmuua 17 — IlepeueHp TeM 7151 KypCOBOTO MPOSKTUPOBAHMS/BHIIOTHEHUS! KYPCOBOM paboThI

No 11/ [TpuMmepHBIii epedeHb TeM AJ1 KypCOBOTO IPOEKTUPOBAHMS/BBIIOITHEHUS
- KypCcOBOI1 pabOThI

Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO

Bonpockl i1 npoBeneHUs IPOMEXYTOUYHOM aTTecTallMd B BHJE TECTHUPOBAHUSA
npezcTaBieHsl B Tabmuie 18.

Tabmuna 18 — [IpuMepHbIi IepeYeHb BOIPOCOB /IS TECTOB

No . Kon
[IpumepHBIii TepeueHb BOMPOCOB ISl TECTOB
/11 WHJUKATOpa
TuII0BOM BapuaHT TECTOB
1 cemectp
1 | Mana matpuna 1) as YK-2.V.1
2)  -agp
11 Qy2
A= Qz1 Q2 /'
3) ap
Eé anredpanveckoe
JIOTIOJIHEHUE Ay 4)  —ax
PaBHO. .. Ortgert: 3)
(MHCTPYKIUS: [Ipounraiite TEKCT,
BBHIOGpUTE  TPAaBWIBHBIA  OTBET U
3aMnuIIuTe apryMEHTHI,
00OCHOBBIBAIOLINE BHIOOP OTBETA)
2 | U3 npuBeéHHBIX di1 dp2 VK-2.V.1
a a
MaTpul] 0OpaTHbIE 1)) 21 22
0 dao
CYILIECTBYIOT Y
MaTpHII. . . 0 0 aj
2) [0 0 a3
0 0 a;;

d17 42 A3
3) | 0 az az
0 0 dsgg




Q3

yq i3
4) |azy @z az;
0 0 0
OTtBer: 3)
(mHCTpYKIMS: [TpounTaiiTe TEKCT,
BEIOCpPUTE MPABUIIHHBINA OTBET U

3aIUIIATE apIYMEHTHI,

000CHOBBIBAIOIIIE BHIOOP OTBETA)

Kakum meTonom MoxHO
pelnTh CUCTEMY,
ONpPEETUTENb OCHOBHOM
MaTpHUIIbl KOTOPOU paBeH

HYJIIO

1) T.Kpamepa

2) K. ®.Taycca

3) ¢ MOMOIIBI0 OOPATHON MATPHIIBI
4)  m00bIM CITOCOOOM

OrtBer: 2)

(nacTpykuus: [IpounTaiite TEKCT,
BBIOEPHTE TPABUIBHBIN OTBET U
3aIUIIUTE apTyMEHTEHI,

000CHOBBIBAIOIIIKE BHIOOP OTBETA)

YK-2.3.1
VK-2.V.3

Ycranosure

COOTBETCTBHC

Marpuna CJIY Merton
peleHus
CI1y

A) Kpamepa

1) Marpuna
pa3zmepa 3x4

2)  Onpenenurens
MaTpHLbl =5

3) Onpenenurens
Matpunsl =0

(uacTpykums: Ilpounraiite TEKCT,

b) I'aycca

B) O6parHoit
MaTpHIbI

ycTaHOBUTE cooTBeTCcTBUs Mexay CIIY
U METOJaMH PELICHHUS], 3alIUILIUTE
apryMeHTbl, 000CHOBBIBAIOIIKE BBIOOD

OTBETA)

Ortser: 1b, 2A, 2B, 2B, 3b

VK-2.B.2

3amanne 4. CocTaBUTH
ypaBHEHUE npsAMOit
MPOXOISIICH yepes
touky M(1,—1) u
NepHEeHANKYIAPHON
npsiMort ¥ = —5x + 2,
OtBer 3anucaTh B BUJIE
ypaBHEHUs NPSIMOHA C

OrtBer:
y=02x-1,2
([aiiTe pa3BepHYTHII OTBET.)

YK-2.B.2




YTJIOBBIM

KoduUIeHTOM
Bri6epute BEPHYIO | A) CJIOKUTH VK-2.B.2
MOCIIe0BATEIHHOCTh B) c10XuTh MHUMBIE YaCTH
JIEUCTBUI npu | B) Bo3BecTH B KBagpar
BBIYMCIICHUU Moayis | I') cJI0KMTH AeHCTBUTEIbHbIC YACTH
CYMMBI IByX | /1) u3BjieYb KOpeHb
KOMIUIEKCHBIX YHCEL. OrtBert:
('B) A(bB))/l
Cucrema copmectHa | 1)  OGoubiie 1 VK-2.3.1
TOrJa W TOJBKO TOTJA, | 2)  paHr MaTPHIIBI CUCTEMbI paBCH
Korja... paHry paciupeHHON MaTPUIIBI
CUCTEMBI
3) panr pasen 0
4)  panr paseH |
Ortgert: 2)
(uactpykuus: Ilpounraiite TEKCT,
BbIOEpHTE PABUWIIbHBIA OTBET U
3aMUIIUTE APTYMEHTHI,
000CHOBBIBAIOIIIKE BHIOOP OTBETA)

JUis BektopoB & u b | 1) BEKTOPBI IICPICHIMKYIISPHBI VK-2.V.1
BBITIONHSFOTCS YCIIOBHS 2) BEKTOPHI APaILICIbHbI OIIK-1.3.1
3) BEKTOpHI MapasuIeIbHbI

by _ by _ b, 4) BEKTOpHI JICKAT Ha OJHON MpPSIMOK

ay ay Az Oteer: 3) u 4)

roraa.... (ITpouwnraiite TEKCT, BbIOEpUTE
NpaBUJIbHBIE  BapHaHTBl  OTBETa M|
3aIUIIINATE apryMEHTHI,
00OCHOBBIBAIONIME  BBIOOP  OTBETOB)

BexTopHoe 1) kommuHeapHoW TwiockoctH, B | YK-2.3.1

IMPOU3BCACHUC BEKTOPOB

a v b — 310 BEKTOD. ..

KOTOpOI)’I JICKAT MEPEMHOKACMBIC
BCKTOpa

2) NepHeHAMKYISIPHBIA IUIOCKOCTH,
B KOTOpOH JIexaT
MEPEMHOKAEMbIE BEKTOPBI

3) HyneBoW




4) coBmamalOmUi ¢ OJHUM W3

MNEPCMHOKACMBIX BEKTOPOB

OTtBer: 2)
(MHCTpYKLMSL: [Ipounraiite TEKCT,
BbIOEpUTE  TMPaBWIBHBIA  OTBET U
3aMUIInTe apryMEHTHI,
000CHOBBIBAIOIINE BHIOOP OTBETA)
10 | PaccrosiHue OT TOYKHU 10 1) |Axg+Byo+C]| VK-2.3.1
21R2+/A21 (2
IIJIOCKOCTH MOXHO VAZ+B2VAZ+C OIIK-1.3.1
BbIYHCIINTD 1o 2) A A +B B, +C 65
popmyie... JA%+B%+C%-JA%+B%+CZZ
—
VA*+BZ+C?
4) |[Am+Bn+Cp|
VAS+B+C = /m +n-+p
OTtBert: 3)
(MHCTpYKLMSL: [Ipounraiite TEKCT,
BblOEpUTE  MPABWIBHBIA  OTBET U
3aMuIInTe apryMeHTHlI,
00OCHOBBIBAIOLINE BHIOOP OTBETA)
11 | I'eomerpuueckoe MecTo | 1)  rumepOooit OIIK-1.3.1
TOYEK INIOCKOCTU, CyMMa .
2)  mapaboJoii
PacCTOSHUM OT KaXI0M
U3 KOTOpBIX [0 JABYX 3)  OKpyKHOCTBIO
JTAaHHBIX  TOYEK  JTOM 4) 3 ITAIICOM
IJIOCKOCTH eCTh
OtBert: 4)
BEJIMYMHA IIOCTOSHHAS,
(MHCTPYKIUS: [Ipounraiite TEKCT,
Ha3bIBAETCH. ..
BHIOEpUTE  TPAaBWIBHBIA  OTBET U
3aMnuIuTe apryMEeHTHI,
000CHOBBIBAIOIINE BEIOOP OTBETA)
12 | Haiitu ypaBHEHHE x+1 _ y-2 _ z—4 OIIK-1.3.1
VD 3 =757
NpSMOM,  IPOXOIALLEH -




3 2 4
A(-1;2;4),
e x—1 y—2 z—4
PIEHIUKYIISIPHO 3) = =
-3 -2 -4
IJIOCKOCTH
- xtL_y+z_ z+s
3X-2y-4z+1=0 4) —~ =5 =
OtBer: 1)
(MHCTpYKLMSL: [Ipounraiite  TeKcT,
BbIOEpUTE  TPABWIBHBIA  OTBET |
3aIUIINTE apryMeHTHI,
000CHOBBIBAIOIIIE BHIOOP OTBETA)
13 | Pemuth cuctemy | 1) x=0,y=1,z=-3 OIIK-1.3.1
JUHEUHBIX  YpaBHEHUU 2)  x=0,y=1,2=-2
METOJIOM l'aycca
X+y+z=-2 3) x=0,y=-1,2z=2
2x —y+3z=-10
—x+2y—z=25 4) x=0,y=-1,2z=-2
OtBet: 1)
(MHCTpYKLMSL: [Ipounraiite TEKCT,
BbHIOEpUTE  NPAaBWIbHBIMA  OTBET U
3aMuIInTe apryMEHTHI,
000CHOBBIBAIOIINE BBIOOP OTBETA)
14 | Berauciuthb 1) (—1 —6) YK-2.V.1
7 2
2 -1y (1 -2 o (7 2
(1 2)(3 2) ) (1 0)
0 0
3 (G =)
7 2
9 (L )
Otger: 1)
(MHCTPYKLMS: [Ipounraiite TEKCT,
BHIOEpUTE  TPAaBWIBHBIA  OTBET U
3aMuIInTe apryMEHTHI,

000CHOBBIBAIOIINE BBIOOP OTBETA)




15 | ana maTpuia 1)  a,, YVK-2.V.1
YK-2.V.3
A_(all alz) 2) —1z
\az; @/
3) ap;
Eé anrebpamieckoe | 4)  —ay,
JIOTIOJIHEHNE Ay
OTtBer: 2)
paBHoO...
(MHCTPYKIHS: [IpounTaiite TEKCT,
BEIOGpUTE  TPAaBWIBHBIA  OTBET U
3aIHIIUTE apryMEHTHI,
000CHOBBIBAIOLINE BHIOOP OTBETA)
16 | Marpuua ATM 1) At-A=A-ATt VK-2.3.1
Ha3bIBaCTCSl  OOpaTHOM .
2) A -A=+1
MaTpuLe A, eciu
“1.a_a-a4-1—
BBITIOJTHSIETCS YCIIOBUE 3) A A=A-A"=E
4y Al-A=0
OTtBert: 3)
(MHCTPYKIIHS: [IpounTaiite  Tekcr,
BHIOGpUTE  TPAaBWIBHBIA  OTBET U
3aIHIINTE apryMEHTHI,
00OCHOBBIBAIOLINE BHIOOP OTBETA)
17 CKaﬂﬂpHBIM 1) |a| ‘5‘ arccos o OIIK-1.3.1
MPOU3BEICHUEM  JBYX

HEHYJIEBBIX BEKTOPOB 4

-y

u b HaspBaercs 4ucio,

paBHOE...

2) I&I‘E‘ctga

3) |ﬁ'||3\cosa

.
4) |al|bltge

OtBert: 3)

(MHCTPYKIUS: IIpounraiite TEKCT,
BHIOEpUTE  TPAaBWIBHBIA  OTBET U
3aIUIINATE apryMEHTHI,

000CHOBBIBAIOIINE BEIOOP OTBETA)




18 | Yemy paBHO cmemranHoe | 1) O YK-2.V.1
NPOM3BEICHUE BEKTOPOB 2) 1
aba
3) -2
4) 2
Otger: 1)
(MHCTPYKIHS: [IpounTaiite TEKCT,
BBIOCpUTE  TNPAaBWIBHBIA  OTBET H
3aIUIIATE apryMEHTHI,
000CHOBBIBAIOIINE BHIOOP OTBETA)
19 | VpaBuenwue npsmoit, | 1) (x—a)+(y—Db)=0 VK-2.3.1
MPOXOJIAIIECH 4Yepe3 IBe 2) y-y1  x—x1
TOYKH MOYKHO COCTAaBHUTb Y2ty
o gopmyze... 3) Alx—xg) +B(y —v) =0
4 y—yo =klx—x0)
Otger: 1)
(uactpyknmst:  [IpounTaiite  TekcT,
BBIOCpUTE TPABWIBHBI  OTBET U
3aMUIINTE apryMEHTHI,
000CHOBBIBAIOIIME BBIOOP OTBETA)
20 | T'eomerprueckoe wmectro | 1)  IlapaGomy YK-2.3.1

TOYEK, KOTOpBIE
XapaKTEepU3yIOT
AKCUEHTpUCHTET €& >1

npescTaBisieT co0oit

2)  OKPYXHOCTh
3) rumepbony

4)  smawrnc

OTger: 2)

(MHCTPYKLMS: [Ipounraiite TEKCT,
BHIOEpUTE  TPAaBWIBHBIA  OTBET U
3aIUIINATE apryMeHTHI,

000CHOBBIBAIOIINE BEIOOP OTBETA)




21 ¢ 1) neiCTBUTENBHOM OCHIO VK-2.V.1
OtHoweHne ~—
2) acHMNTOTOM
Ha3bIBAETCH. .. 3
) 9KCIEHTPHCUTETOM
4) (okaIbHBIM PaguyCcOM
OtBet: 3)
(MHCTpYKLMSL: [Ipounraiite  TeKcT,
BbIOEpUTE  MPaBWIBHBIA  OTBET U
3aIUIINTE apryMeHThI,
000CHOBBIBAIOIINE BBIOOP OTBETA)
22 | Haiitn ypaBHeHHE | 1) x+l _y-2 __z—4 VK-2.V.1
3 -2 -4
NpsAMOM,  MPOXOIAILIEH YK-2.V.3
x+1 y+2 Z+4
yepes TOUKY |  2) = =
3 2 4
A(-1;2;4),
x—1 yv—2 z—4
HEepPIEHIUKYIISPHO 3) = =
-3 -2 -4
IUIOCKOCTH
4 x+1  y+2  zt+4
3x-2y-4z+1=0 ) 3 > 4
OtBer: 1)
(unctpykuust:  IlpounTaiite  Tekcr,
BbIOEpUTE TPAaBWIBHBI  OTBET U
3aMUIINTE apryMEHTHI,
000CHOBBIBAIOLIHE BEIOOP OTBETA)
23 | Onpenenutsb kakoe | 1) xZ+y?-8x=0
ypaBHEHHUE JIMHUU 1 VYK-2.B.2
2) =--,/25—y2
COOTBETCTBYET 3
napabore... 3)  -2x%+3y%-4x+15y+4=0
4)  x+4y-2y*-5=0
OtBer: 4)
(MHCTPYKIHS: [Ipounraiite TEKCT,
BbIOEpUTE  TMPABWIBHBIA  OTBET U
3aITUTIINATE apryMEHTHI,

00OCHOBBIBAIOLINE BHIOOP OTBETA)




24 | Pemuts cucremy | 1) x=0,y=1, z=-2 OIlK-1.3.1
JUHEHUHBIX  YpaBHEHUMU 2)  x=0,y=-1, z=2
METOJIOM l"aycca
x+y+z=2 3) x=0, y:]., =2
2Zx —y+3z=10
—x+2y—z=-5 4)  x=0,y=-1,z=3
Otger: 4)
(MHCTPYKIHS: [IpounTaiite TEKCT,
BbIOEpUTE  MPaBWIBHBIA  OTBET U
3aMuIIuTe apryMeHTHlI,
000CHOBBIBAIOIINE BHIOOP OTBETA)
25 | Berauciauthb YK-2.3.1
-1 -1y (4 -2 7 1 OIIK-1.3.1
)G 2) v (5
-7 0
2 (5 o)
1 0
3y (; =)
0 1
9 (5 7)
OtBert: 2)
(MHCTPYKIUS: [Ipounraiite TEKCT,
BBHIOEpUTE  NPAaBWIBHBIM  OTBET U
3aMnuIIuTe apryMeHTHI,
000CHOBBIBAIOIINE BBIOOP OTBETA)
26 | Ipsmoii y = -2x + 1]1) (0;3) YK-2.3.1
NPUHAIIEKUAT TOUYKA 2) (-1;3) OIIK-1.3.1
3) (2:3)
4) (2;9)
OtBet: 2) u 4)
(MHCTPYKLMS: [Ipounraiite TEKCT,
BbIOEpUTE  TNpaBWIbHBIE OTBETHl U
3aMuIInTe apryMEHTHI,
00OCHOBBIBAIOLINE BHIOOP OTBETA)
27 | llpsmasy = -2X + 5 1) tg(5) YK-2.3.1




obpasyer ¢ 2) tg(-2) OIIK-1.3.1
MOJIOKHUTETHHBIM 3) arctg(-2)
Hanpasienuem ocu OX 4) tg(2)
yTOJl 0, paBHbIM: OrtBert: 2)
(MHCTpYKLMSL: [Ipounraiite  TeKcT,
BbIOEpUTE  TPABWIBHBIA  OTBET |
3aMuIIuTe apryMeHTHI,
000CHOBBIBAIOIIIME BHIOOP OTBETA)

28 | Yrom MexIy mpsMbIME 1) tgg= |1i_1ﬂ55 VK-2.3.1
y=x+1 y=5+3 OIIK-1.3.1
OIIpEeNEIseTCs o 2) tge= |1i_2ﬂ15
dopmyure: 3) tzo= ‘11_15;2}

9 ee =

Otger: 1)
(unctpykumsi:  IIpoumraiite  Tekcr,
BbIOEpUTE TMpPaBWIbHBIL  OTBET U
3aMUIINTE apryMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)

29 | Ilpn pemieHHH CUCTEMBI 1) g §| OIIK-1.3.1
JUHEHUHBIX  YpaBHEHUMU
{x1—|—3x2:5 o 2) 1 3‘

4x, —7x, =8 4 -7

MIPaBHITY Kpamepa 3) 5 3 ‘

onpenenuTens A HMeeT 8 7

BU/I; 2) i g|
OtBert: 2)
(MHCTPYKIHS: [Ipounraiite TEKCT,
BbIOEpUTE  TMPABWIBHBIA  OTBET U
3aMnuIuTe apryMEHTHI,

00OCHOBBIBAIOLINE BHIOOP OTBETA)




30

Pemrs CUCTEMY

JIMHENHBIX

{xl—l-sz:O
4x; +8x, =1

YpaBHEHUH

110

npasuiry Kpamepa:

1) (2-1)
2) upawio Kpamepa HEenpuMEHUMO
3 1.2
4) 21
OTger: 2)

[Ipounraiite

(MHCTpYKLMSL: TEKCT,

BHIOGpUTE  NPAaBWIBHBIM  OTBET U

3aIIUIIMTC ApPTYMCHTHI,

000CHOBBIBAIOIINE BBIOOP OTBETA)

VK-2.V.3

31

Pemuts CUCTEMY

JMHEWHBIX  ypaBHEHHM

metoaoM Kpamepa:

Xy +x;—x3=0
2x;—x;+x3=3
X1 — 2x;+x3=2

1) (10,0
2) (0;1,0)
3) (06;0;1)
4) (1,0;1)
Otgert: 4)

[IpounTaiite

(MHCTPYKIIHS: TEKCT,

BHIOGpUTE  TPAaBWIBHBIA  OTBET U

3aIUIINATE apryMeHTHlI,

00OCHOBBIBAIOLINE BHIOOP OTBETA)

YK-2.B.2

32

[TokazarenbHast  ¢opma
KOMIUIEKCHOTO YHCIIa

z=-1+iumeer BUn:

_—3m

1) V2e' =z
2) -\Eei%ﬂ
3) '\.Eeig?n

4) +f2e"z
OTger: 2)

[Ipounraiite

(MHCTpYKLMSL: TEKCT,

BbIOEpUTE  NPABWIBHBIA ~ OTBET U

3allUIIUTC APTYMCHTHI,

00OCHOBBIBAIOLINE BHIOOP OTBETA)

VK-2.V.3

33

Mopayne KOMIIJIEKCHOTO

4pca Z = —| paBeH:

1) 0
2) 1
3) 2
4) 5
OtBert: 2)

[Ipounraiite

(MHCTPYKIHS: TEKCT,

BbIOEpUTE  TMPABWIBHBIA  OTBET U

YK-2.¥.3




3aIUILINATE apryMeHTHI,

000CHOBBIBAIOIINE BBHIOOP OTBETA)

34 | Wolfram Mathematica- 1 (1 2)
IPOTrpaMMHOE 3 4 i
o0OecrieyeHue, 1 2 OIK-2.3.1
BKITIOYAOIIEe OOJIBIION 2. ( 4 3)
Ha0Op MaTeMaTHYECKUX
(GYHKIMA B TOM YHUCIIE 3. (2 1)
CUCTEMY KOMIIBIOTEPHOU 3 4
anreopsl, 1 3
4. (
2 4)
Yto o3HayaeT 3anuch | Orser: 1)
B OTOM Iporpamme? (uHCTpYKIWMS: [IpounTaiiTe TEKCT,
BEIOCpPUTE MPABUIIHHBINA OTBET U
m= {{1, 2}, {3, 4—}} 3aIUIIUTE apTyMEHTHI,
00OCHOBBIBAIOLINE BHIOOP OTBETA)
35 | Wolfram Mathematica- 1. 1
POTPaMMHOE )
obecredeHue, 2. 8 OIK-2.3.1
BKJTIOYAOIIEe OOJIBIION
Ha0Op MaTeMaTHYCCKUX 3. 2
(GYHKIUH B TOM YHUCIIe 4 -2
CHCTEMY KOMITBIOTEPHOM -7
anre6pe, Otsert: 3)
Yemy paBeH
(uactpykuus: Ilpounraiite TEKCT,
pe3yJabTar N
BBEIOCpPUTE MPABUIIHHBINA OTBET U
BBITTOJTHCHHIA 3aIUIITUTE APTYMEHTHI,
komanasl  Det[m], 060CHOBBIBAONINE BHIOOP OTBETA)
rae
m = {{2, 2},{3,4})?
36 | Wolfram Mathematica- 1. 0
obccnescne, 2.1 OK-2.3.
BKJTIOUaroIee O0bIIOoi 3 2
HabOp MaTeMaTUYECKHUX
GbyHKIMI B TOM Yncie 4. -3
CHUCTEMY KOMIIBIOTEPHOMN
Orser: 3)

anreopsl,

3anuIunTe pe3ybTar
BBITIOJIHEHHUS
KOMaH/Ibl
MatrixRank[m],

(uactpykuus: [Ipounraiite TeKCT,
BbIOEpUTE MPAaBUWIBbHBIN OTBET U
3aIUIIATE apPTYMEHTHI,
000CHOBBIBAIOIINE BEIOOP OTBETA)



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

rac

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

CucreMa OlLIEHUBAaHUS TECTOBBIX 3a/IaHUM:

1 Tun) 3amanne KOMOMHUPOBAHHOTO THMA C BBIOOPOM OJIHOTO BEPHOTO OTBETA U3 HYETHIPEX
MPEJIOKEHHBIX U 000CHOBAaHUEM BbIOOpA CUMTAETCS BEPHBIM, €CJIH MPaBUIIbHO yKa3aHa nudpa
U TIpUBEIEHBl KOHKPETHBIE apryMEHTHI, HCHOJb3yeMble Tpu BbIOOpe oTBeTa. lloiHoe
COBIAaJIEHUE C BEPHBIM OTBETOM OlLIEHHUBaeTCs | GalljioM, HEBEPHBIA OTBET WM €r0 OTCYTCTBHE —
0 6amnos.

2 tun) 3agaHue KOMOMHHMPOBAHHOI'O THMAa C BHIOOPOM HECKOJBKHUX BAapUaHTOB OTBETa W3
IPEUIOKEHHBIX U Pa3BEPHYTHIM OOOCHOBAaHMEM BBIOOpA CUMTAETCS BEPHBIM, €CIHM MPABUIBHO
yKa3zaHbl UGPHl U MPUBEACHBI KOHKPETHbIE apryMEHTHI, UCIOJIb3yeMble MPH BbIOOPE OTBETOB.
[TonHOE coBmageHNe C BEPHBIM OTBETOM OIIEHHMBAeTCs | OaiioM, eciau JONyIIeHbI OIIMOKH WU
OTBET OTCYTCTBYeT — 0 Oasios.

3 tum) 3amaHue 3aKpPBITOTO THIIA HA YCTAHOBJIGHHWE COOTBETCTBUSI CUMTAETCS BEPHBIM, €CIU
YCTaHOBJIEHBl BCE COOTBETCTBUS (MO3ULIMU W3 OJHOTO CTOJNOIA BEPHO COMOCTaBIEHBI C
MO3ULIMSIMU Apyroro ctojiona). [lomHoe coBnazeHue ¢ BEpHBIM OTBETOM OIleHUBaeTcs 1 OamioM,
HEBEPHBIN OTBET WM ero oTcyTcTBHE — () 6ayioB

4 tun) 3amaHue 3aKPBITOTO THIA HA YCTAHOBJICHHE IMOCIEIOBATEILHOCTH CUMTACTCS BEPHBIM,
€CJId TPaBUIBHO yKa3aHa Bcd TocienoBaTenbHOCTh Ludp. IlonmHoe coBmameHue ¢ BEpHBIM
OTBETOM OIleHUBaeTcs | Gayiom, eciv JOMyIIeHb OIMOKHU UM OTBET OTCYTCTBYET — () Gayios.

5 Tun) 3amaHue OTKPBITOTO THUIIA C PA3BEPHYTHIM OTBETOM CUMTAETCS BEPHBIM, €CIIU OTBET
COBIMAZAET C OSTAIOHHBIM 10 COACPXKAHUIO M ToyHOTe. llpaBMIBHBIA OTBET 3a 3aJaHue
OlLicHUBAETCs B 3 Oasuia, €Clii JOMyIIeHa OIHa OIIMOKa \ HETOUYHOCTH \ OTBET NMPABUIIbHBIN, HO HE
HOJHBIN - 1 6as, ecnu gomyineHo Oosiee 1 ommOKK \ OTBET HENPaBUIIbHBIN \ OTBET OTCYTCTBYET
— 0 6aoB.

[lepeueHb TeM KOHTPOJIBHBIX PabOT MO MUCHUIUIMHE OOYYaIOIUXCs 3a09HON (hOPMBI
o0ydeHus1, Ipe/ICTaBICHbI B Ta0mie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboT

No /it [TepeyeHb KOHTPOJIBHBIX PaObOT

He npenycmorpeno

10.4. Meroauueckue  Marepuaibl,  ONpEAENsIoUIMe  MPOLEAyphl  OLICHWBAHUS
MHAMKATOPOB, XapaKTepU3YIOLIUX JTanbl (OPMUPOBAHUS KOMIETEHLUH, COJAEp)Karcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernameHTHpYyOIIMX NOPSAAOK M MPOLEAYPY
IIPOBEJEHUS TEKYLIEr0 KOHTPOJISl YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTecTali 00y4aroIuxcs
I'VAIL

11. Meroauyeckue yKa3aHus A1 00y4JaOIIUXCs IO OCBOCHUIO JUCITUTUTHHBI

Lenbl0 TUCHMIIMHBI SBISETCS — IMOJNYYEHUE CTYACHTAaMH HEOOXOTUMBIX 3HAHMHU,
YMEHHUI ¥ HaBBIKOB B OOJIACTH aHAJMTUYECKOW M€OMETPUH U JIMHEWHOH anreOphl, pa3BUTHE
MIPOCTPAHCTBEHHOTO TMPEJCTABICHHS CTYJEHTa; BOOOpa)KEHUS; JIOTMYECKMX M  CUETHBIX
CIIOCOOHOCTEH; OpPraHW30BAaHHOCTH TPU TMPOBEACHUU OOJIBIIET0 O00BheMa BBIYHCIICHUI,
WCTOJIb30BAHUSI MAaTEMAaTHKHU JJISl PELIeHUsT KOHKPETHBIX 3ajay, o0ecriedeHue OCHOBBI IS
MPUMEHEHUS] MaTeMaTHYEeCKHX METOJIOB HCCIEAOBaHUS, MOJEIUPOBAHUS, MPOEKTHPOBAHMUS,
ONHUPAIOLIYIOCS HA JAaHHYI JMCHUUIUIMHY, KOTOpBIE UIpaioT Bce OOJBIIYI0 pPOJIb B
COBPEMEHHOU HayKe U TEXHUKE.




11.1. Meroanyeckue yka3zaHHUs s OOYYarOIIUXCS MO OCBOCHHUIO JIEKIIMOHHOTO
MaTrepuaia

OcHOBHOE Ha3HAYEHHUE JIEKIIMOHHOIO MaTrepHuaa — JOIMYECKH CTPOHHOE, CUCTEMHOE,
ri1y0ooKoe M CHOE U3J0XKeHue ydyeOHoro marepuana. HazHaueHue coBpeMEHHOH JeKIUM B
paMKax JUCIUILIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO MHPOPMALIMIO 110 TEME, a B OCBOCHHU
(GbyHIaMEHTaJIbHBIX NpPoOJIeM JUCLUUIUIMHBL, METOAOB HAY4YHOTO IO3HAHMS, HOBEHMIINX
JTOCTHXKEHHUM HaydyHOUM MbIcTU. B yueOHOM Mpo1iecce JIEKIUs BBITOIHIET METO0JIOTMYECKYIO,
OpPraHU3alMOHHYI0 M HWHGOpMALMOHHYIO (YHKIMM. JIeKuus pacKpblBaeT MNOHITUHHBIN
amnmapar KOHKPETHOW oOyiacTh 3HaHus, €€ NpoOJeMbl, JAaeT IeIbHOE NPEACTaBICHUE O
JUCLIUILINHE, I0KA3bIBAET B3AUMOCBS3b C APYTUMH JUCLIUILUIMHAMHU.

[Inanupyemble pe3yabTaThl IPH OCBOSHUH 00yYaIOMMMUCS JIEKIIMOHHOTO MaTepHraa;

— IOJIyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAaHUN, YPOBCHb
KOTOPBIX OIPENENSIETCS LIEJIEBOM YCTAHOBKOM K Ka)KJ10M KOHKPETHOM TEME;

— IOJY4Y€HHUE OIbITa TBOPUYECKON pabOThl COBMECTHO C IIPENOAABATEIIEM;

— pa3BUTHE MPO(ECCHOHANBHO-AEIOBbIX KauecTB, JIIOOBM K IpeAMETy H
CaMOCTOSITEJILHOTO TBOPYECKOI'O MBIILUICHHS.

— TOSIBICHME HEOOXOIUMOro HHTEpeca, HEOOXOAMMOTO JUIS CaMOCTOSATEIBHOM
paboTsr;

— IOJIyYEHUE 3HAHUH O COBPEMEHHOM YPOBHE pAa3BUTUS HAYKH M TEXHUKH U O
IIPOrHO3€ UX Pa3BUTHUS Ha OJDKaIINe TO/bI;

— HAYYHUTBHCS METOAWYECKH 00pabaThiBaTh MaTepHai (BBLACIATH TJIABHBIE MBICTH H
MOJIOKEHUS, TPUXOJUTb K KOHKPETHBIM BBIBOJAM, IOBTOPSTH HX B  Pa3IUYHBIX
(bopMyIUpoBKax);

— TOJYYEeHHE TOYHOTO MOHUMAaHUS BCEX HEOOXOIMMBIX TEPMUHOB U ITOHITHH.

JICKUMOHHBI MaTepual MOXET CONPOBOXKIATHCS JAEMOHCTpAalUEd CIIaijoB H
UCIOJIb30BAHUEM DAa3/aTOYHOIO MaTepuana IpU NPOBEICHUM KOPOTKHX JHUCKycCUl 00
0COOEHHOCTSIX IPUMEHEHHUS OTACIBHBIX TEMATHK O JUCIUTUINHE.

CrpyKTypa npefocTaBieHusl JEKIUNOHHOIO MaTepuara:
— Omnpenenenns MaTeMaTUYECKUX TEPMUHOB.
—  @®OopMyIHpOBKa TEOPEMBIL.
— J10oKa3areinbCTBO TEOPEMBI.
— Hnmoctpupyromue npuMepsl.

11.2. Meroaudeckue  ykazaHUs JUISI  OOydYalOMUXCS 1O  MPOXOXKICHUIO
MIPAKTUYECKUX 3aHATUN

[IpakTrueckoe 3aHsATHE SBISETCS OAHOM M3 OCHOBHBIX ()OPM OpPraHH3alUU Y4eOHOTO
mpolecca, 3akIIOYarolielics B BBIIMOJHEHUH OOYYAIOUIUMHCS TOJl PYKOBOJICTBOM
MpenoaBaTeliss KOMIUIEKCa YYEOHBIX 3aJaHUN C 1EJbI0 YCBOCHHUS HAyYHO-TECOPETUUYECKUX
OCHOB Y4eOHOH JUCIMIUTUHBI, MPUOOPETEHHS YMEHUW M HABBIKOB, OIBITAa TBOPYECKOU
JIESITESILHOCTH.

[lenpto MpakTHYECKOTO 3aHATHS Mg OOydYarolierocss SBJsIeTCS IPUBHUTHE
oOydJaroriemMcsi yMEHUH U HaBBIKOB MPAKTUUECKON JEATEILHOCTH 10 U3y4aeMOM TUCIUILINHE.

[Tnanupyemblie pe3yiabTaThl MPU OCBOSHUHU 00yYaroIeMcsl MPAKTUIECKUX 3aHSITHIA:

— 3aKpervieHue, yriayOjeHue, paciIupeHre W JeTaau3amnus 3HaHUN TMPU PEIICHUN
KOHKPETHBIX 3a]1a4;

— pa3BUTHE T[O3HABATEIBHBIX CIIOCOOHOCTEH, CaMOCTOSITEIBHOCTH  MBIILICHUS,
TBOPYECKON aKTUBHOCTH;

— OBJIQJICHUE HOBBIMH METOJAaMH M METOJIMKAMHU H3y4YeHUsS KOHKPETHOH ydeOHO
JUCLMIUINHBI;

— BBIpA0OTKa CIOCOOHOCTH JIOTMYECKOTO OCMBICICHUS TOJIYYCHHBIX 3HAHUHN IS
BBITIOJIHCHUS 3aJaHMUIL;



— o0ecreyeHre paloHaIbHOTO COYETaHUs KOJUICKTUBHON U MHIUBUAYAIbHOU GopM
oOy4eHHUS.

@yHKINUY TPAKTUYECKUX 3aHATUN:

— IIO3HABAaTEJIbHAS;

— pa3BHBaOILAs;

— BOCIIUTATEJIbHAs.

Ilo xapakTepy BBINOJHAEMBIX OOYYarOIIUMCS 3aJaHUM 10 MPAKTUYECKUM 3aHATUAM
MOJIPa3IeNISAIOTCA Ha!

— O3HAKOMUTEIIbHBIE, IPOBOAMMBIE C II€JbI0 3aKpPEIUICHUsT M KOHKPETU3alUH
M3Yy4EHHOI'0 TEOPETUYECKOr0 MaTepuaa,;

— QHAJUTHYECKHE, CTaBAIIME CBOCH IENbI0 TOJIy4YeHHE HOBOW HH(popManuu Ha
OCHOBE (hOpPMATH30BAHHBIX METOJIOB;

— TBOPYECKHE, CBSI3aHHbIE C  IOJIY4EHHEM HOBOM  MHpOpMaLuu  IyTeM
CaMOCTOSITENTbHO BEIOPAHHBIX ITOAXO0/0B K PEIICHHIO 3a]1a4.

@opMbl OpraHu3alMM MPAKTUYECKUX 3aHATUH ompenesstorcs B cOOTBETCTBUH CO
cienu(pUIecKUMU OCOOCHHOCTSAMHU y4eOHOW NUCIMIUIMHBI U 1ensiMu o0ydeHus. OHU MOTYT
IIPOBOJIUTHCSL:

— B UHTepakTUBHOW (opme (pemieHne CUTYAllMOHHBIX 33734, 3aHATHSA 110
MOJICIIMPOBAHUIO  PEaJbHBIX  YCIOBHH, JIEIOBBIE WIPBI, WIPOBOEC MPOCKTHPOBAHUE,
MMUTALMOHHBIE 3aHATHs, BbIC3/HbIE 3aHATHS B OpraHu3aluu (MpeanpuarTusi), AeaoBas
ydeOHasi urpa, pojeBas Urpa, ICHUXOJOTHYSCKUNW TPCHHWHT, KEWC, MO3TOBOH IITYpM,
IPYIIOBBIE TUCKYCCUH);

— B HE MHTEPAKTUBHOHN (hopMme (BBHIMOTHEHHE YIIPA)KHEHUH, pelIeHNe THIIOBBIX 33134,
peleHe CUTYAIllMOHHBIX 331249 U IPYToe).

Mertoauka NpoBeaSHUs MPAKTUUYECKOTO 3aHATHS MOXKET OBITh PA3JIMYHOM, MPU ITOM
BaXHO JIOCTHIKECHHE OOIIEH e TUCIUTUIHHEL.

TpeboBaHust K NPOBEACHUIO IPAKTUYECKUX 3aHITUN

[IpakTueckue 3aHATHA HAYMHAIOTCS C 3a0UCH B OKypHaAl IperojaBaress
MPUCYTCTBYIONUX CTYACHTOB. 3aT€M OOBSBISETCS TEMA MPAKTHYECKUX 3aHSATHIA.

[IpenonaBaTens yuTaeT yciaOBHE 3aJayd U MpeularaeT CTYAEHTaM CaMOCTOSITEIbHO
pemuTh 3a7a4dy, UCIIONb3Ys 3HAHUS, MTOJyYeHHbIE CTYCHTOM Ha JIeKnuu. CTyIeHT, KOTOPBIH
NEPBBIM PELIWI 3a7auy, BbI3BIBAETCS K JOCKE. B ciydae eciu CTyAEeHT NpaBWIBHO PELIMI
3aady, OH moirydaer 5 OamnoB. Eciu cTyneHT pemaer 3amaqy ¢ MOMOIIBIO MPETOAaBaTes,
To mosyyaer 4 Oamna. 3areM, B KOHLIE CEMECTpa, OLEHKH CTYJIEHTOB (BKJIIOYasi OLEHKY
MOCEIIAeMOCTH) TepeBoaATCS B OOHYCHl (kadecTBO) oT O g0 5 OaminoB. OTu OOHYCHI
N00aBIAIOTCS K 0011el cymMMe 6a/uIoB B paMKaX MOJYJIbHO-PEHTHHIOBOM CHCTEMBI.

CryneHTtaM BbIIaeTCs JIOMallHEe 3aJaHhe B BUAE 3a/a4, KOTOPhIE OHH CIAIOT B
YCTAHOBJICHHBIE CPOKH.

11.3. Meroanyeckue  yKazaHuss Ui OOy4yarOIIMXCSl 1O  MPOXOXKJEHHIO
CaMOCTOSITENIbHOM paboThI

B xo7ie BbINONHEHUS cCaMOCTOSTEIbHON paboThl, 00y4JarolIHiics BBINOJIHAET paboTy 1o
3aJJaHHUIO W TIPU METOAMYECKOM PYKOBOJICTBE MIPEIOIaBaTels, HO 0€3 ero HermoCcpeACTBEHHOTO
y4acTus.

Jlia oOyuaromuxcst Mo 3a04Hoil popme oOyueHusi, caMocTosATeIbHasE paboTa MOKET
BKJIIOYATh B ce0s1 KOHTPOJIbHYIO paboTy.

B mporiecce BBIMOTHEHUST CAaMOCTOATENBLHON paboThI, y oOydJaromerocs GopmMupyercs
1esecoobpa3Hoe IUIaHUpOBaHHE pabouero BpPEeMEHH, KOTOpOE IO3BOJIAET UM pa3BHBATh
YMEHHUSI ¥ HaBBIKA B YCBOSHHH M CHUCTEMAaTH3allMH NMPUOOpETaeMbIX 3HAHHWU, 00ecrieunBaeT
BBICOKUH YpOBEHb YCIEBAa€MOCTH B IMEPUOA OOYYEHHs, IOMOIaeT IOJyYUTh HaBBIKU
MOBBIIIEHUS TPO(PECCHOHATEHOTO YPOBHHI.



MeToauyeckuMl ~ MaTepuaiaMy, HAMpPaBISIOMIMMUA  CaMOCTOSITENbHYIO — paboTy
00yJarOIUX CASBIISIOTCS:
— y4eOHO-METOAMYECKUI MaTeprall 0 JUCLIUILINHE.

11.4. Meroaudeckue yKazaHUS JUIsl OOYYAIOIIUXCS IO MPOXOXKICHHUIO TEKYIIETO
KOHTpOJISL YCIIEBAEMOCTH.

Texkymuil KOHTpOJIb YCIIEBAEMOCTH IIPEAYCMATPUBAECT KOHTPOJb KadecTBa 3HAHUMU
00y4aroIuxcsi, OCYIIECTBISIEMOr0 B TEUEHUE CEMECTpPa C 1IeJIbI0 OLIEHUBAHUS X0/1a OCBOCHUS
JUCLUIUINHBL.

B Tteuenue cemectpa B cucreme auctaHmuoHHoro oOyuenus ['YAII B dopme
TECTUPOBAHUS IPOBOAATCA JBE IPOBEPOUYHBbIE pPAOOTHI IO PEIICHUIO 33Jady M OJUH
TEOpEeTUYECKHil onpoc (rmepeueHb BOMPOCOB Ui TECTOB pa3MelleH B «baHke BOIPOCOB» B
cucreme quctanimonHoro ooyyenus ['Y AIT).

Pe3ynbTarhl TEKyIIEro KOHTPOJIS YCIEBAEMOCTH OyIyT YUUTHIBATHCS MIPU MPOBEACHUN
MPOMEXKYTOUHOM  aTTecTanMd (IpU  HMCHOJb30BAaHUM  OAJbHO-PEHTHUHTOBOM  CHCTEMBI
OLICHUBAHMUSI, KKIBIA BUJ KOHTPOJIS OLEHUBAeTcs B Oayuiax, M3 KOTOPBIX (GopMuUpyeTcs
WTOTOBBIN PE3YIILTAT).

11.5. Meroaudeckue  ykazaHUs UL OOydYalOmUXCS 1O  MPOXOXKICHUIO
IIPOMEKYTOUYHOM aTTECTALUU.

[IpomexyTouHas arrecranus OOy4aromMXcs IMpeaycMaTpUBaeT  OLICHUBAHUE
MIPOMEXKYTOUHBIX M OKOHYATEIIbHBIX PE3yJbTaTOB 00ydeHUs 1o aucuuruimHe. OHa BKIIOYAET
B ce0st:

— 9K3aMeH — ¢opMa OLEHKM 3HAHUH, MOITYYEHHBIX OOy4aromuMCs B TIpOIEcCe
M3Y4YeHHUsS] BCEH JUCIHUIUIMHBI WJIM €€ YacTH, HABBIKOB CaMOCTOSITENBHON paboThl,
CIIOCOOHOCTH TPUMEHSTHh WX IS PEIICHUsS MPAKTUYSCKUX 3a7ad. DK3aMeH, KaK IMPaBHIIO,
MIPOBOJIUTCS B MEPUOJ IK3aMEHALIMOHHOM CECCUM W 3aBEPIIAETCS aTTECTAMOHHOM OLIEHKOM
COTIUYHOY, «XOPOIIO», KyJAOBIETBOPUTEIHHOY, KHEYIOBICTBOPUTEIHLHOY.

Cucrema OLEHOK IPU NPOBEIECHUU MPOMEXKYTOUHOW aTTECTALMU OCYIIECTBIISIETCS B
coorBeTcTBUM ¢ TpeOoBanusMu [lonoxxenuit «O TeKymeM KOHTPOJE YCIIEBAEMOCTH U
MPOMEXYTOUHOM arrectanuu cTyaeHToB ['YAIIL, oOywarommxcs mo mporpammam BBICIIETO
oOpazoBanus» u «O MOAYIHHO-PEUTUHTOBON CHUCTEME OIEHKH KauecTBa y4yeOHOW pabOoThI
cTyneHToB B 'Y AID.



Jluct BHeceHUs U3MEHEHUH B pabouyio MporpaMmy TUCIUIUIMHbI

JlaTta BHECEeHUS
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanucek BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




