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AHHOTaUs

JuctunnmHa «MaTtemaTuka. AHAIUTHYECKast TEOMETPHS | JIMHEHHAs anreOpay BXOIUT B
0o0pa3oBaTeNbHYI0 MPOTPaMMy BBHICIIErO OOpa3oBaHHS — WporpamMmy OakamsaBpuara IO
HarnpaBjaeHuto noarotoBku/ crnemuanbHocTH 09.03.01 «MHpOpMaTHka W BBIUHUCIUTEIBHAS
TEXHUKa» HamnpaBlIeHHOCTH «KoMmbIOTepHbIE TEXHOJOTMHM, CUCTEMBI W ceTu». [ucuurminna
peanmmu3yetcs kadenpoit «Nely.

JlucuurinHa HareleHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITCTESHITUH:

VYK-2 «CrnocobGeH ompenenarh Kpyr 3aja4 B paMKaxX IOCTaBJICHHOW 1M W BBIOMpaTh
ONTUMAJIFHBIC CIIOCOOBI MX PEIICHUs, UCXOI U3 NEHCTBYIOIMINX MPABOBBIX HOPM, HMEIOIIUXCS
PECYPCOB U OTPaHUUYCHUI»

OIIK-1 «Crnoco0GeH NpUMEHATh eCTECTBEHHOHAYYHBIE M OOIINEMH)KEHEpHBIC 3HAHUS,
METO/Ibl MATEMaTUYECKOTO aHaIM3a U MOJCIUPOBAHUS, TEOPETUUECKOTO U IKCIIEPUMEHTAIBHOTO
UCCJICIOBAHMSI B MPO(PECCHOHAITBHON IeATETHHOCTIY

CopepxaHue JTUCIUILUIMHBI OXBAaThIBA€T KPYr BOIMPOCOB, CBS3AHHBIX C Teopuen
KOMIUIEKCHBIX YHCEJ, CHUCTEMaMU JIMHEWHBIX YpaBHEHUW, JIMHEWHBIMU MPOCTPAHCTBAMHU,
BEKTOPHOH anre0pol U aHATUTHIECKON TeOMETPHCH.

[IpenogaBanue MUCIHUIUIMHBI MPEIyCMATPUBACT cleayronue (HopMbl OpraHU3aNUuN
yu4eOHOro Tpolecca: JeKyuu, HnpaKkmuyecKkue 3aHAmus, CcamocmosmenvHas paboma
obyuarowe2ocs.

[IporpaMMoil TUCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONINE BUABI KOHTPOIS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, TIPOMEKYTOUHAS aTTecTaus B JopMe IK3aMeHa.

OO0mas TpyA0€MKOCTh OCBOEHHS JUCUUIUIHHBI COCTaBIseT 5 3a4eTHbIX enuHuil,180
YacoB.

S13pIK 00OyUYeHUs O JUCIHUILTUHE KPYCCKUIA.



1. TlepedeHb IIAHUPYEMBIX PE3YJILTATOB O0YUYCHHS MO JUCIUTUINHE
1.1. Tlenu npenogaBaHus TUCITUTITUHBI

HucuummmHa «MareMaTtuka. AHATUTHYECKass TEOMETpUs H JIMHEWHas anreopay
SIBJIIETCS. BOKHOM COCTaBHOM YacCThIO Kypca BbICIIEH MaTeMaTUKU, KOTOPBIH JIEKUT B OCHOBE
BCell cucTeMbl BBICHIETO O0pa3oBaHUS COBPEMEHHOTO  CHEIMAINCTa M HM3y4aer
MPOCTPAHCTBEHHbIE (OPMBI U  KOJIMYECTBEHHBIE COOTHOILIEHHUS OKPY)KAIOIIEro Hac
JEACTBUTEIILHOTO MUpA.

W3ydyenne  gaHHOW  JUCHUIUIMHBI  TO3BOJSET  Pa3BUTh  MPOCTPAHCTBEHHOE
NPEJCTaBICHUE CTYJACHTa; CTUMYJIHMPYET €ro BOOOpakeHHE; pPAa3BUBAECT €ro CYETHHIC
CIIOCOOHOCTH; TMO3BOJIAET JEMOHCTPUPOBAThH LEICYCTPEMIECHHOCTh, OPraHU30BaHHOCTh INPHU
MIPOBEICHUH OOJIBIIETO 00hEMa BHIYHUCICHUH; 00BEINHACT OONBIIMHCTBO PaHHEEe U3yYCHHBIX
MOHSATHUH.

BaxHOCTh yKa3aHHBIX MOJIOKEHUI 00yCJIOBJIEHA TEM, YTO MaTEMaTUKa SIBJISETCS HE
TOJIBKO MOIIHBIM CPEJICTBOM PELICHUs MPUKIAIHBIX 337a4 U YHUBEPCAIbHBIM SI3bIKOM HAYKH,
HO TaKXe U 3JIEMEHTOM OOIIel KyIbTYpHI.

Matematuueckue METOAbl HMCCIEAOBAaHUSA, MOJCIUPOBAHMS, MPOSKTUPOBAHUSA,
OTMPAIOIIYIOCS HA JaHHYIO AUCIUILUINHY, UTPAIOT Bce OOJBIIYIO POJb B COBPEMEHHOW HAayKe
U TeXHUKE. B 3HaYNTENpHOM CTEMEeHU 3TO BHI3BAHO BCE YOBICTPSAIOIIMMCS Pa3BUTHEM HAYKH U
TEXHUKH, TJIABHBIM 0O0pa3oM BBIYMCIUTEIHHONH TEXHUKM W HH(OPMAIIMOHHBIX CHCTEM, a
TaKk)Xe KOMIBbIOTEpHU3AIMel MpakTUYecku BcexX obiactel 3HaHWN. BO3MOXKHOCTH YCHEIIHOTO
WCTIOJIb30BAHUSI MATEMATHKH JUIS PEUICHUS KOHKPETHBIX 33]a4 CYIIECTBEHHO PACIIUPSIIOTCS,
4YTO, B CBOIO OdYepelb, MPUBOAUT K HOBBIM TpPEeOOBaHUSAM, TMPEABIBIAEMBIM K
MaTeMaTHYeCKOMY OOpa30BaHMUIO COBPEMEHHBIX CIEIHAIMCTOB B O0JIACTH MAaTEMaTHYECKHX
METO/IOB.

B oOnactn BocmHTaHHS JUYHOCTH WENBIO IMOATOTOBKH I10 JaHHOW JUCHUIUIMHE
aBigeTcs (HOpMHUpOBAHHE CIIOCOOHOCTH JIOTUYECKH BEPHO, ApTryMEHTUPOBAHHO U SICHO
CTPOUTH YCTHYIO M INCbMEHHYIO PEYb.

1.2. JlucumminHa BXOIUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTEIbHOMN MPOTPaMMEI
BhIcIero oopazosanus (naiee — OIT BO).

1.3. TlepeueHp mIaHUPYEMBIX PE3yJILTATOB O0YUEHHS 110 AUCIUTUTNHE, COOTHECEHHBIX C
IUIaHUpyeMbIMH pe3yibTratamu ocBoeHust OI1 BO.

B pesynbraTe u3yueHus AMCUUILIMHBI OOYYarOUIUICS NOJKEH 00sagaTh CIEAYIOLUUMU
KOMIIETEHIIMSIMU MM UX YacTsAMH. KoMmmeTeHIIMM 1 WHAMKATOPBl UX JOCTHXEHUS MPUBEICHBI B
tabnurue 1.

Tabnuua 1 — IlepeyeHb KOMIETEHIIMHA U MHAMKATOPOB X JOCTHXKEHHUSI

Kareropus (rpynna) Konx n HanmeHoBaHue Konx n HanMeHOBaHME HHIMKATOpa
KOMIIETCHIIUH KOMIIETCHIIUU JOCTHKEHHS] KOMIIETEHIIUU

VK-2.3.1 3HaTh BUJIBI PECYPCOB U
VYK-2 Cnocoben peeyp
OTPaHUYEHUS IS pEIIeHHs] TOCTaBICHHbIX
OTIpeNieNATh Kpyr
3aJa4 B paMKax anat
pamKa VK-2.V.1 ymeTs NpoBOIUTE aHAJIN3
IIOCTABJIEHHOW LIEH .
U BLIGHDATE MOCTaBJIEHHOW LM U (POPMYJINPOBATH
P 3aJ]au, KOTOpPbIe HEOOXOJMMO PEIINUTh IS
ONTUMAJIbHBIE
YHuBepcanbHble ee IOCTH)KEHUs
CIocoObl UX
KOMIIETCHIIUU VK-2.V.3 ymeTs BoIABUTATH
pELIeHNUs, UICXOAs U3 . .
allbTepHATUBHBIE BAPUAHTHI IEHCTBUH C

EHCTBYIONTUX
A HI [[eJTbI0 BBIOOpA ONTUMAJIBHBIX CIIOCOOOB
MPaBOBBIX HOPM,

pelieHus 3aaa4, B TOM YHUCJIE C ITOMOIIBIO
MMEIOTIHNX CS

U(POBBIX CPENICTB
peCypcoB u

N VYK-2.B.2 B1asets HaBbIKaMu BBIOOpA

OTpaHUYEHUN

ONTHMAJIBHOTO CII0co0a pCeICHUs 3a4a4 C




Y4E€TOM MMEIOIIUXCS YCIOBHM, PECYPCOB U
OrpaHUYECHUN

OIIK-1 Cnocoben
PUMEHSTh
€CTECTBCHHOHAYYHBIC
1 OOIICHH)KEHEPHBIE
3HaHUS, METOIbI
MaTeMaTHYECKOTO
aHanm3a u
MO/ICIIMPOBAHHUS,
TEOPETUYECCKOTO H
OKCICPUMECHTAIBHOTO
UCCIICIOBaHHS B
npodecCHOHATLHOM
JIeSITeITbHOCTH

O6menpodeccrnoHanbHbIE
KOMIICTCHIINH

OIIK-1.3.1 3HaTh OCHOBBI MaTEMaTHKH,
(U3HUKY, BRIYUCITUTEIILHON TEXHUKU U
IpOrpaMMHUPOBAHUS

OIIK-1.V.1 ymers pemiars cTaHAapTHBIE
npo¢eCCHOHAIBHBIC 3a/1aUH C
MIPUMEHEHHUEM €CTECTBEHHOHAYYHBIX U
00111e-UHKEHEPHBIX 3HAHUH, METOIOB
MaTeMaTHYeCKOTO aHajiu3a 1
MOJCIIUPOBAHUS

2. Mecro nucuurinnbl B ctpykType OI1
Juctumuinaa He Oaswpyercs Ha 3HAHHSX, paHee MPHOOPETECHHBIX CTYJICHTAMH IPH

HN3YUCHHUU B BY3C KaKUX 0o JUCITUITINH.

3HaHus, MOTYYEHHBIE IPU W3YYCHUU MaTepuaia JaHHOW JUCHUIUIMHBI, UMEIOT Kak
CaMOCTOSTENIbHOE 3HAYE€HHE, TaK U UCIOJIB3YIOTCS IPU U3YUYEHUU IPYTUX TUCLMILIAH:
- Maremaruka. Teopusi BEpOATHOCTEN U MaTEMaTUYECKAs] CTATUCTHKA

3. OOBEM ¥ TPYTOEMKOCTh JTUCITUTUIAHBI
JlanHbie 00 00IIEeM OO0BbeMe JUCIUILIMHBI, TPYJOSMKOCTH OT/AEIBbHBIX BHUJOB Y4E€OHOMH
paboThI MO AUCHUILTHHE (M pacTpeie]IeHre 3TOH TPYAOEMKOCTH 10 CeMecTpaM) IPeACTaBICHbI B

Tadimue 2.

Tabmuna 2 — O0beM U TPYAOEMKOCTh JTUCIUILITTHBI

TpynoeMKocTb 1o
Bun yuebHoit paboTbl Bcero ceMecTpam
Nol
1 2 3
Oowan mpyooemKocmp OUCYUNIUHDL, 5/ 180 5/ 180
3E/ (uac)
U3 nux yacos npakmuyeckoii 0020MoeKu
AyoumopHnuie 3anamus, BCEro vac. 16 16
B TOM YHUCIIE:

nexiuu (JI), (dac) 8 8

npakTuueckue/cemunapckue 3anarus  (I13), 8 8

(gac)

naboparopsblie padboTsl (JIP), (dac)

KypcoBoii npoekT (pabdota) (KII, KP), (gac)

HK3aMeH, (Jac) 9 9
CamocmosamenvHnas paboma, Bcero (Jac) 155 155
Buo npomesxcymounoit ammecmayuu’ 3auer,
mudd. 3auger, sx3amen (3auer, Judd. 3auq, OK3. OK3.
DK3.%*%*)

4. ConepxaHue JUCITUTUTHHBI
4.1. PacnpeneneHue TPyI0EMKOCTH JUCIUILTHHBI IO pa3esiaM U BUAAM 3aHITHIA.
Paznenbl, TeMBbI TUCITUTITUHBI 1 KX TPYJOEMKOCTh TIPUBEEHBI B TaOIHUIIE 3.




Tabnuna 3 — Pa3ensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Pasgensl, TeMBI JUCLUITINHBI Jlexuun 113 (C3) JIP KI1 CPC
(uac) (uac) (gac) (uac) (gac)
Cemectp 2
Paznen 1. KomruiekcHble uucia u 1 1 25
MAaTpPUIIbI
Pazmen 2. CucTeMbl IMHEHHBIX 1 2 25
YpaBHEHUI
Pasnen 3. JIuneliHbIe IPOCTPAHCTBA 1 0 25
Pasnen 4. Bekropsl 1 2 20
Pasnen 5. IpsiMast Ha TUIOCKOCTH 1 1 20
Pasnen 6. IpsiMast ¥ TIOCKOCT B 1 2 20
POCTPAHCTBE
Paszen 7. KpuBble BTOpOTro mopsiika 2 0 20
Hroro B cemectpe: 8 8 155
Hroro: 8 8 0 0 155
[IpakTrueckass TOATOTOBKA 3aKJIIOYaeTCI B HEMOCPEICTBEHHOM  BBIMOJHEHUU
OOyJaroImUMHUCS  ONPENCICHHBIX  TPYAOBBIX  (YHKIWH,  CBSI3aHHBIX ¢ Oymymieu

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

4.2. CopnepxaHue pa3/iejoB U TEM JICKIIMOHHBIX 3aHSATHH.
ConeprkaHue pas/iesioB U TEM JICKITMOHHBIX 3aHATHI PUBEACHO B Ta0uIE 4.

Ta6mmma 4 — ComepxaHue pa3aesioB U TeM JEKIIMOHHOTO UK

Howmep pasznena

HaszBanue u conep:xkanue pas3iesioB U TEM JEKIIMOHHBIX 3aHATHI

1.

ITonsTHE KOMIUIEKCHOTO Yncia. JledcTBUS Hal KOMIUIEKCHBIMM YHMCIIAaMU B
anreOpandeckoit ¢dopme. JlelcTBUS HaJ KOMIUICKCHBIMH YHCJIAaMU B
Tpuronomerpuueckoir popme. dopmyna Myaspa. M3pneueHue KopHs H3
KOMILIEKCHOTO YHCJIA.

[Tonstue martpunel. JIuHelHble onepanuu Haja marpuuamu. JIuHelHas
3aBUCUMOCTh M HE3aBUCHUMOCTh MATpHIl. TpPaHCIIOHUPOBAHUE MATPHII.
YMHOKeHHEe MaTpull. MHOTOYJIEHBI OT KBaJpaTHBIX MaTpull (4 gaca)

Onpenenurenu u ux cpoiictsa. ObpatHas MaTpuna. Pemenue npocreimmx
MaTpuU4HbIX YypaBHEHUH. MaTpuyHblli METOJ PEIICHUS JIUHEHHBIX
YPaBHEHUM.

Merton Kpamepa. Meron "aycca.

CoOcTBeHHbIE YHCla U COOCTBEHHbIE BEKTOPBI KBAJIPAaTHBIX MAaTpHII.
@DYHKIMY OT KBAJIPATHBIX MaTPHI]

JIuneiinple mpoctpaHcTBa. OmpeneneHue U npuMmepbl.  basuc u
KoopauHaThl. JIluHeliHble  mpeoOpa3oBaHusd. MaTpuna — JIHHEHHOTO
npeoOpa3oBaHusl.

I'eomerprueckue BekTopsl. OCHOBHBIE onpeneneHus. JInHelHple onepanun
HaJ BekTopamu. JIuneiiHas He3aBuCUMOCTh BeKTOpoB. basuc. Koopaunartsr.
CuctemMbl KOOPJIMHAT HA IIJIOCKOCTH U B IIPOCTPAHCTBE

CkansipHOE TIPOM3BEICHHE BEKTOPOB. BEeKTOpHOE NPOM3BEICHUE BEKTOPOB.
CMeIanHoe TPOU3BEJICHUE BEKTOPOB.

ypaBHeHI/IH HpﬂMOﬁ Ha ITJIOCKOCTH. 32[,[[3‘-11/1 Ha COCTaBJICHUC ypaBHeHI/Iﬁ




MPSIMO.

Yron Mexay npsiMbIMU Ha IUIOCKOCTH. PaccTosiHue OT TOUKH 10 IPSIMOW HA
IJIOCKOCTH. PaccTosiHMEe MeX 1y napajuielIbHbIMU MPSIMBIMU.

6. YpaBHEeHMsI IIIOCKOCTU. 3a7jaHKe PSIMON B IPOCTPAHCTBE.

Yron Mexny INIOCKOCTSAMU. YTOI MEXIy IPSIMBIMU B IIPOCTPAHCTBE. YTOJI
MEXIy MNpsSMOM M IUIOCKOCTBIO. PaccTossHME OT TOYKM [0 IUIOCKOCTH.
PaccrosHue Mexny nmapajiesIbHBIMU IUIOCKOCTSMH. Paccrosinue or To4ku
J10 NIPSIMOY B IIPOCTPAHCTBE.

7. Onnmunc. ['mnepbona. I[lapabona. IlonspHoe ypaBHEHHE KPHUBOH BTOPOTO
nopsiaka. KaHoHMYecKkHe ypaBHEHUs KPUBOM BTOPOrO MOps KA

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

Tabmuua 5 — [IpakTuyeckue 3aHATHS U UX TPYJOEMKOCTb

N3 Hux Ne
DOpMBIIPAKTH o
Ne . Tpynoem- | mpakTHYECKOM | pa3aena
i Templ IpakTUYECKUX 3aHATUI 4ECKHX KocTh, (4ac)| moarotosku, | aucw-
3aHATUN
(gac) JIMHBI
Cemectp 2
1. | MeiicTBus HaJ KOMILJIEKCHBIMU Pemenue
qrclaMu B alreOpandeckon 3a1a4
dbopme. Tpuronomerpuieckas
dhopMa KOMIUIEKCHOTO YHCIIA. 1 1
JleicTBUs HaJ KOMITJIEKCHBIMHU
YHCJIAMH B
TPUTOHOMETPHUYECKOU (opme
3. JluHeliHble onepanuu Hajl Pemenue
MaTpPULIAMHU. 3a1a4
TpaHcOHMpPOBaHUE MATPULL.
YMHOXEHNE MaTPUIL] 1 2
Brlunciienue onpenenurenei.
OOpatHas marpuna. Pemenue
MaTpUYHBIX YPABHEHMII.
6. Matpu4Hblii METOJ peLICHUS Pewenue
CUCTEM JIMHENHBIX YPaBHEHUM. 3a7a4
Meroa Kpamepa Merog 1 2
l'aycca
9. PasnosxeHne BEeKTOpPOB 110 Permenne
6a3ucy. Beruncnenue 3a1a4
KOOPJMHAT TOYEK B 001IeH 1 4
JIEKapTOBOM CUCTEME
KOOpJIMHAT.
10. CkansgpHO€E MPOU3BENECHNE Pemenue
BEKTOPOB 3a1a4 1 4
BexTopHOE u cMmemaHHoe
MIPOU3BEICHUS BEKTOPOB
13. VYpaBHeHUs IpsIMOiL Ha Pemenue 1 5
IJIOCKOCTH. 3a/1a4




15. [IpsiMast 1 MIIOCKOCTH B Pemenne 9 6
MIPOCTPAHCTBE 3a1au
Bcero: 8

4.4. JlabopatopHble 3aHATUS

Tembl 1a00paTOPHBIX 3aHATHIA U UX TPYJOEMKOCTb IPUBEICHBI B TAOIUIIE 6.
Tabmuua 6 — JlabopaTopHbIe 3aHATHS U UX TPYJOEMKOCTb

N3 Hux No
Ne TpynoeMKoCTb, | TPaKTUYECKOU | pa3aena
HaunmenoBanne 1abopaTtopHbIX padboT Py - | TP p
/o (gac) MOJATOTOBKH, | JMCIIHII
(gac) JIMHBI

Y4eOHbIM MJIaHOM HE MPEAYyCMOTPEHO

Bcero

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BBITIOJHEHUE KyPCOBOU PabOTHI
Y4eOHBIM MJIaHOM HE TPEIyCMOTPEHO

4.6. CamocrosTenbHas padoTa 00yJaronuxcs
Buiel camMocTosITeNnbHOM pabOThI U €€ TPYAOSMKOCTh ITPUBEICHBI B TaOIHUIE 7.

Tabmuua 7 — Bugsl caMocTosTenbHON PabOTHI M €€ TPYIOEMKOCTb

. Bcero, | Cemectp 1,
Bun camocrositensHOM paboTh
qac qac
1 2 3
W3yueHne TeOpeTHIecKoro Marepuasia
30 30
nucturaHbl (TO)
KypcoBoe npoextupoanue (KII, KP)
PacuetHo-rpaduueckue 3aganus (PI'3)
Brinonnenue pedepara (P)
[ToaroToBka K TEKyLieMy KOHTPOJIIO 30 30
ycneBaemoctu (TKVY)
Jomamaee 3amanue (J13) 30 30
KonTponbabie pabotsl 3a0uHnKoB (KP3) 30 30
IToaroToBka K MpOMEKyTOYHOU 35 35
atrecranuu (ITA)
Beero: | 155 155

5. IlepeueHb yueOHO-METOINYECKOTO OOECIICUEHUS
JUISL CAMOCTOSITETTLHOM PabOThI 00YUAIONINXCS IO TUCIUIUIMHE (MOJTYITIO)
Y4eOHO-MeTOInYeCKHe MaTepualibl ISl CaMOCTOSITENbHOW paboThl 00ydaromuxcs yKa3aHbl B

.. 7-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YICOHBIX W3aHUN

HepequL MEYAaTHBIX U 3JICKTPOHHBIX y‘Ie6HBIX W3IaHui NIpUBCACH B Ta6JII/II_[e 8.

Tabmuna 8— [lepedeHb MEYaTHBIX U MJICKTPOHHBIX YUCOHBIX M3IaHHMA




KomuectBo

SK3EMIULIPOB B
U gll_ﬂig)/ec bubnuorpadudeckas ccpuika OuomMoTeKe
(KpoMe AIIEeKTPOHHBIX
AK3EMILTSIPOB)
VK 514 BBK bexnemumiera JILA., Tlerpouu A.1O., Uybapos N.A. 200
22.151 642 COopHUK 3a7a4 110 aHATUTHYECKOH TEOMETPUH U
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m/book/71997 aHaIMTHYECKas reoMeTpust : yueOHoe mocobue / A. 1.
HoBuxos. — Mocksa : DU3MATIIUT, 2015. — 376 c.

https://e.lanbook.c | Maremaruka. 3aa4n MOBBINICHHON TPYIHOCTH IS OBC Jlaup
om/book/115483 CTYIICHTOB BY30B : yueOHoe nmocodue / 1. B. UBanos, O.
K. UBanosa, O. A. OkxyneBa, H. A. TomueHHHUKOBA ; TTO]
penaknueii . B. UBanoBa. — Cankt-lletepOypr : Jlans,
2019. — 156 ¢

Wenera, A. M. Jlunelinas anreOpa. AHaJIUTHUECKAS 9BbC Jlann
https://e.lanbook.c | reomeTpus : yuebHoe ocobue / A. M. Usnera, I1. 1.
om/book/152265 IMpunytkas, W. /1. Yepusix. — 5-e usj-e, ucnp. u 101 —
Hosocubupck : HI'TY, 2019. — 183 c..

https://e.lanbook.c | Beknemuines, /1. B. Kypc aHanuTu4eckoii reoMeTpuu U OBC Jlanp
om/book/58162 JIUHEHHOM anreOps! : yueouuk / J[. B. beknemures. —

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

448 c.
https://e.lanbook.c | T'eBopksin, I1. C. Beicinas maTemaruka. JInHeiHas OBC Jlanb
om/book/48192 anreOpa U aHaJTMTUYECKAsi TeOMETpus : yuyeOHOe mocodue

/TI. C. I'eBopksin. — MockBa : ®DUSMATIIUT, 2011. —

208 c.
https://urait.ru/bco | Jluneitnas anrebpa v aHATUTHYECKAst TEOMETPHS:
de/436467 y4eOHMK U NpakTHKyM st By30B / E. T'. [TnoTHuKOBa, A.

I1. UBanos, B. B. JlorunoBa, A. B. Mopo3oBa; noj
penakuueii E. I'. IInotHukoBoil. — Mockaa:
MzmarensctBo FOpaiit, 2019. — 340 ¢

https://urait.ru/bc | Caburos, U. X. Jluneiinas anre0pa u

0de/493221 aHAJIMTHYECKAsi TEOMETPHS: YueOHOe oco0ue JIIst
By30B / 1. X. Cabutos, A. A. Muxanes. - 2-¢ u3a.,
ucnp. u non. - Mocksa: M3garensctBo FOpaiit, 2022.

— 258 c.
https://urait.ru/bc | ITaxomoBa, E. I'. Jluneitnas anredpa u
00e/434042 aHanmuTH4yeckas reometpusi. COOpHUK 3a/1aHuil:

yaeOHoe mocodure /yis 0akajaBpuara U CrieluainTeTa



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

/ E.T. IlaxomoBa, C. B. PoskxoBa. - MockBa :
W3parensctBo FOpaiit, 2019. - 110 c.

https://urait.ru/bc | JIyosiruna, E. H. Jluneiinas aiareopa: yueOHOE
00de/430892 noco6wue ais By3oB / E. H. JIyosiruna, E. M.
BeuromoB. - 2-e u3a. - Mocksa : U3garenscTBo
FOpaiir, 2019. - 150 ¢

7. IlepeyeHb AMEKTPOHHBIX 00Pa30BaATEIbHBIX PECYPCOB
MH(POPMALIMOHHO-TEIEKOMMYHUKAIIMOHHOHN cetn « HTepHeT»

Ilepeuenn AIIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcoB UH(pOPMAIIMOHHO-
TEJIEKOMMYHHUKAIIMOHHON ceTH «MHTepHeT», HEOOXOOUMBIX JUIsI OCBOCHUS JUCLMILIMHBI
npuBezieH B Tabnuue 9.

Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX OO0pa30BaTEIbHBIX PECYpPCOB HH(POPMALUOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTn «HTepHEeT»
URL anpec HaumeHnoBanue

http://www.math-net.ru OO01IepOoCCUICKUIT MaTeMaTHIECKHIA TTOPTAI
http://e.lanbook.com/view | OBC «Jlanb»

8. Ilepeuenp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mpoOrpaMMHOTO 0OECHEUeHUs, HCIOIB3YEeMOTO0 TMPH OCYIIECTBICHUU
00pa30BaTeNILHOTO MpoLecca MO AUCLUIIUHE.
[lepedeHp UCTIONB3yEeMOT0 IPOTPAaMMHOTO obecniedeHus npeacrasieH B Tadumie 10.

Ta6mmma 10— [TepeyeHsr mporpaMmMHOTo o0ecrieueHus
Ne i/m HaumenoBanue
1. MicrosoftWindows
2. MicrosoftOffice
3. MathType
4. Wolfram Mathematica

8.2. IlepeucHb MH()OPMAITMOHHO-CIIPABOYHBIX CUCTEM,HCITOJIb3yEeMBIX pu
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPoliecca Mo AUCIUILTUHE

[lepeuens WCHONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEICTABICH B
Tabmmite 11.

Tabmuna 11— [lepeuens nHGPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

No /1t HanmenoBanue

9BC Jlanb

9. MarepuanbHO-TeXHUYECKas 6a3a
CocraB MaTepuHaTbHO-TEXHUYECKONW 0a3pl, HEOOXOAMMOW ISl  OCYIIECTBIICHUS
00pa3oBaTeNbpHOTO Mpoliecca Mo TUCIUIUIMHE, TIPeCTaBiIeH B Tabmuiel 2.

Tabmuna 12 — CocTaB MaTepHaIbHO-TEXHIUYCCKON 0a3hl

Ne HanmeHnoBaHMe cOCTaBHON 4acTH Howmep aynuropun
/I MaTepUuaIbHO-TEXHUYECKOUN 0a3bl (TIpu HEOOXOMMOCTH )

1 | Yuebnas aynuTopus s 3aHITHIA JIGKIIMOHHOTO THMA, 3aHATUH | yi. [actemo, 1. 15,



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

CEMHUHApCKOr0  THUMA, TPYNNOBBIX U  UHAWBUIYAJIbHBIX
KOHCYJIbTAllU{, TEKYIIErO0 KOHTPOJIL M  IIPOMEKYTOYHOMN
arrectauuu. OcHamenue: Crenuanu3upoBaHHas — MeOelb;
TEXHUYECKHE  CpeACTBa  OOydeHus,  CiIyxamue  JJis
npejcTaBieHus yueOHoW HMHpopManuu OOJIBLION ayJUTOPUH;
Ha0Op AEMOHCTPALIMOHHOTO 000PYIOBaHHS

2 | YuebHas ayauTopus JJid NPAKTHUECKUX 3aHATHM, 3aHaTui | yu. [acremno, 1. 15,
CEMHUHApCKOTO  THUMA, TPYNNOBBIX W  WHAWBHUIYAIbHBIX
KOHCYJIbTAllMi, TEKYyIIero KOHTPOJIS M IPOMEXKYTOUHOU
arrectauuu. OcHamenue: Crenuanu3upoBaHHas —MeOenb;
TEXHHYECKME  CpelacTBa  OOydeHus,  clyxamue  JJis
npeacTaBieHus yueOHoW uHGopMau OOJIBIION ayIUTOPUU;
NIEPEHOCHOM Habop AEMOHCTPALIMOHHOTO 000PY10BaHUS

10. OueHouHBIE CpeACTBA ISl POBEICHUS TPOMEKYTOUHOUN aTTECTAIINH
10.1. CoctaB OLEHOYHBIX CPEACTBAJISI MPOBEIACHHUS MPOMEKYTOUHONW AaTTecTalluu
00yJaromuxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CoctaB OIEHOYHBIX CPEACTB Il IPOBEICHHsI IPOMEKYTOYHOM aTTeCTaIlUH

Buza npomexyTo4HON arTecTanuu [lepedyeHp OLICHOUHBIX CPEACTB

DK3aMeH Cnucok BONpoCOB K 3K3aMEHY;
TecThl.

10.2. B kadyecTBe KpUTEpUEB OICHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHcs MpUMEHseTcsl 5-0ajuibHas IIKajla OLEHKU C(HOPMUPOBAHHOCTU
KOMIIETEHIIMM, KOTopas npuBeaeHa B Tabauie 14. B TeyeHune cemecTpa MOXKET MCIOJIb30BATHCS
100-0annpHast ~ mKajga ~ MOJAYJIBHO-PEUTHMHIOBOM  CHUCTEMbl ~ YHUBEpCUTETa,  IpaBHIa
UCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOUIMM JIOKAJIbHBIM HOPMATHUBHBIM aKTOM
I'VAIL
Tabmuna 14 —Kpurtepun onieHKH ypoBHS c()OPMHUPOBAHHOCTH KOMITETEHIIUI

Or11eHKa KOMITETEHITUH

Xapakreprucrrka chOpMUPOBAHHBIX KOMIIETEHIIAI
5-0ayutbHAs mIKaIa P P (bopup

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI MPOTPAMMHBII
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIIEI0BATEIHLHO U TPAMOTHO €T0 U3JIaraer;

— ONMHpasiCh Ha 3HAHHWS OCHOBHOW W JOMOJHUTEIHHOU IUTEPATYpHI,
TECHO TPUBS3LIBACT YCBOCHHBIC HAYYHBIC ITOJIOKCHHSI C MPAKTUICCKON
JESITEIIbHOCTHIO HAIPABJICHHS;

— yMeJio 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTAEMBIE UM UJIEH;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— cBOOOJTHO BJIAJICET CHCTEMOM CIIeMaTN3NPOBAHHBIX TOHSITHH.

«OTIIMYHO»
(Ga4YTCHO»

— 00yJaromuics TBEPI0 YCBOWII MPOTPAMMHBIN MaTepHaj, TPaMOTHO H
[0 CYIIECTBY W3JIaraeT €ro, ONUpasCh Ha 3HAHUS OCHOBHOU
JTUTEPaATyPHI;

— HE JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBACT YCBOCHHBIC 3HAaHUS C MPAKTHYCCKOH JESITEIHLHOCTHIO
HaIPaBIICHUS;

— apryMEHTUPYET HayYHbIC TTOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— BJIQJICET CHCTEMOU CIIeMAaTN3NPOBAHHBIX TTOHITHH.

«XOPOLLIO»
«BaYTEHO»




Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

— 00y4Jaromuiicss yCBOMJI TOJIBKO OCHOBHOM NMPOTPAaMMHBIN MaTepuall,
II0 CYHIECTBY M3JIaracT €ro, ONMpasch HAa 3HAHUSA TOJIBKO OCHOBHOMU
JUTEPATYPBI;

— JIONyCKaeT HeCYIIECTBEHHBIE OIIMOKN U HETOYHOCTH;

«yJIOBJIETBOPUTEIILHO) o
GAITCHOY — WCTBITHIBAET 3aTPYAHEHHUS B MPAKTUYECKOM IMPUMEHECHHHM 3HAHMM
HaIpaBJICHUS;
— cn1abo apryMeHTUPYeT HayYHbIC TTOJIOKEHNS,
— 3aTpyAHsieTcs B (OpMyITUPOBaHUN BBIBOJIOB M 000OIICHUI;
— YAaCTHUYHO BJIAJICET CUCTEMOM CIELIMATIN3UPOBAHHBIX OHSITUH.
— oOyJaromuiicss HE YCBOWJI 3HAYUTEILHOM 4YacTH MPOrpPaMMHOTO
Marepuaa;
— JIOIyCKAaeT  CYIIeCTBEHHbIE  OMMOKKM W  HETOYHOCTH  IIPH
«HEYIOBJIETBOPUTEIILHOY .
paccMOTpEeHHH MPOOJIeM B KOHKPETHOM HANPaBIICHUY;
«HE 3aYTEHOY

— UCTIBITHIBACT TPYAHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHMIA,
— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHS,
— He (hOPMYTUPYET BBHIBOJOB M 0000IIEHHUH.

10.3. TunoBble KOHTPOJIbHBIC 3a/IaHUS WM UHBIC MaTEPHAIIBI.
Bormpocsl (3agaun) nis sK3aMeHa IpeIcTaBlIeHbl B Tadimie 15.

Ta6muma 15 — Borpocs! (3agaun) 115 2K3aMeHa

Ne i/t

Kon

Ilepeuenp BOIPOCOB (3a1a4) A SK3aMeHa
p P (sana) 1 WMHJMKaTOpa

3aganue 1.

1) BbIYHCIUTD NPOU3BEICHUE KOMIUICKCHBIX YHCET B
anreOpanyeckoit popme 3armcu
(54 2i) = (6 + 5i)

OtBer: 20+37i

2) BepHo sn yTBepkacHuUE: «/leiicTBUTEIbHAS YaCcTh
NPOM3BEACHUS KOMITJIEKCHBIX YHCe B anreOpanyeckoi popme
3aIlMCH paBHA MMPOU3BEACHUIO JEHCTBUTEIbHBIX YaCTE
COMHOXMUTENEN». OTBET apryMEeHTUPYHTE.

OTBer:

yTBep:kaeHue: «JleidcTBUTe/JbHAST YaCcTh MPOU3BEACHUA
KOMILUIEKCHBIX 4HceJ B ajredpamveckod ¢opme 3anucu

BBIYHCJISETCH KakKk Pa3HoOCTh NPou3BeAeHUs
AEMCTBUTEJbHBIX YacTell U NMPOM3BEACHUS] MHUMBIX YacTel
COMHOIKHUTeJIe»).

3agadue 2.

1) BbruuciuTh NpoU3BeCHNE KOMIUICKCHBIX YUCENT B
anredpandeckoi popme 3anucu
(7 — 4i) = (1 + 3i)

Otset: 19+17i

2) Bepno mu yrBepxkaenue: «JleficTBUTEIbHAS YaCTh
MPOM3BEICHUST KOMIUIEKCHBIX YUCEIN B anredpandeckoit popme
3alMCH BBIUUCIISIETCS KaK PA3HOCTh MPOU3BEIACHUS
JIEWCTBUTEIIbHBIX YACTEW U MPOU3BEICHUS MHUMBIX YacTeu

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

Hegepno (BepHBIM 0TBETOM SIBJISIETCH




COMHOXUTENEH». OTBET apryMEeHTUPYUTE.

OtBer: BepHo (BepHBIM OTBETOM SIBJISIETCH YTBeEp:KIeHHUE:
«JlelicTBUTEJbHAS 4YacThb TMPOU3BEAEHUSA KOMILIEKCHBIX
yuces B ajredpandeckoil (popme 3anucu BbIYHCISETCH KAK
Pa3HOCTL TNPOM3BEeJAECHUS JAeHCTBUTEJIbHBIX YacTeil u
NMPOU3BeIeHUS] MHMMBbIX YacTell COMHOXKUTEJIeH).

3ananue 3.
1) BbuHCIUTD NPOU3BEICHUE KOMIUICKCHBIX YHCET B
anreOpanyeckoit popme 3arnucu
(7 + 4i) = (4 — 3i)

OrBer: 40-5i

2) Bepno nmu yrBepxkaenue: «JleficTBUTEIbHAS YaCTh
MPOM3BEICHUST KOMIUIEKCHBIX YUCEI B anredpandeckoit popme
3alMCH BBIUUCISETCA KaK CyMMa IPOU3BEICHUS
JICUCTBUTEIIBHBIX YAaCTEW M MPOU3BEICHUS MHUMBIX YacTei
coMHOxHUTeNen». OTBET apryMEeHTUPYITE.

OtBer: HeBepHO (BepHBIM OTBETOM SIBJSIETCH YTBep:KIeHHE:
«JleiicTBUTE/ILHASL YACTH NPOU3BEAEHNSI KOMILIEKCHBIX YHCe] B
ajnreopanyeckoid ¢Gopme 3anucH BBIYHCISAETCHA KaK Pa3HOCTH
Npou3BeleHUs1 eCTBUTEIbHBIX YacTeid M MNPOW3BeIeHUs
MHHUMBIX YaCTeil COMHOKHMTeJIe).

3ananue 4.
1) BbIYHCIUTD TPOU3BEICHUE KOMIUICKCHBIX YHCET B
anreOpanyeckoit popme 3armcu
(9 — 4i) * (8 — 5i)

OtBet: 52-77i

2) BepHo nu yrBepxkaeHue: «JleiicTBUTENbHAS YacTh
MIPOU3BEICHUS KOMIUIEKCHBIX YHCEN B alireOpanyeckoit popme
3alMCH BBIYUCIISAETCS KaK IPOU3BEIECHUS MHUMBIX YacTel
cOMHOXxHUTeNeN». OTBET apryMeHTUpYITE.

OTBerT: Hesepno (BepHBIM OTBETOM fABJIsIeTCS
yTBepaxaeHune: «J/leiCTBUTEJbHAS 4YACTh MNPOU3BEICHHUS
KOMILUIEKCHBIX 4MceJl B ajredpamyveckoid ¢opme 3anucu

BbIYMCJISCTCH KaK pa3HoOCTh Npou3BeeHUs!
NeHCTBUTEJbHBIX YACTeil U NMPOU3BeIeHUsI MHUMBIX YacTei
COMHOKUTEJICH»).

3ananue 5.

1) BbYMCIUTH MPOU3BEICHNE KOMIUICKCHBIX YUCET B
anreOpanyeckoit popme 3arucu
(94 6i)% (2 —7i)

OTtBert: 60-51i
2) Bepno nu yrBepxaenue: «I[IpousBeeHne KOMIUICKCHBIX YHCEI
B anreOpanueckoi (opme 3amucu MOKeT ObITh BBIUKCIEHO I10




MMpaBuJly BbIYUCICHUA MPOU3ZBCACHHUA MHOI'OYJIICHOBY OtBeT
apryMEeHTUPYWTE.

Otger: BepHo (IpH 3TOM HYKHO YYHTHIBATh, YTO  i2= - 1)

3aganue. OIIK-1.V.1
1) BbIYUCIUTD TPOU3BEICHNUE KOMIUICKCHBIX YHCEL.
a, = S{cusg + i sin E] n Z,= ?{cus;z+ i s:'n;—T]
T a - T -
OTBert: 35((‘05‘; + i sin E) = 35i
2) BepHo nm yrBepkaeHue: «Jlyisi BBIYMCICHUS TPOHM3BEICHUS
KOMIUIEKCHBIX ~ 4YuCell ~ HeoOXOAMMO  3amucaTb UX B
anreOpanyeckoM Buae». OTBET apryMeHTHPYUTE.
OtBer: HeBepHo (BepHbIM OTBETOM SIBJISIETCSl YTBep:KAeHMe:
«IIpn BBIYMCJIEHHMH NPOM3BeJCHUS KOMIUIEKCHBIX 4YHCel B
TPUTOHOMETPHYECKOM (popme MOIYJIb pesyJjbTara
BbBIYMCJISIETCH KaK Ipou3BeleHHe MOAYJeid MHOXKHUTeIeH, a
apryMeHT 4MCJIa paBeH CyMMe apryMeHTOB COMHOKHTeJIeil»).
3agaHue. OIlK-1.Y¥.1
1) BbruuciuTh 4acTHOE KOMILIEKCHBIX quce B
TPUTOHOMETPUUYECKON (hOopMe 3aIUCH.
g (14
10(cos—+1i sin—
Zy Lleos;+ising)
Z, S(cos=+izin-
T - - T o »
OtBer: 2 (EDSE +i smg) =3 +i
2) Bepuo nu ytBepxkaeHue: «lIpu BBIYMCICHHH YacTHOTO
KOMIUIEKCHBIX YHCET MOJIYJIb U apIryMEHT pe3yJbTaTa SIBISIOTCS
pe3yspTaTaMH AeJIEHUS MOAYJS ASIMMOrO Ha MOAYJIb IEIUTENs
U apryMeHTa JAeJuMOro Ha aprymeHT jenutens». OTer
oOocHyiiTe.
OtBer: HeBepHo (BepHbIM OTBETOM SIBJISIETCSl YTBep:KAeHHe:
«IIpn BBIYHCIEHHM 4YACTHOI0 KOMILUICKCHBIX 4YHCe]T MOIYJIb
pe3yJibTaTa fBJISeTCS Pe3yJibTAaTaM JieJIeHUs MOAYJIsl 1eJIMMOro
HAa MOAYJIb JEJHTEJsl, 3 apITYMEHTOM - Pa3HOCTb apryMeHTa
JIeJIUTENISI H APTYMEHTA JIeJIHMOT0»).
Kak HaszpiBaercs (hopMa 3arucu KOMIUIEKCHOTO YHCiIa, UMEoIas YK-2.3.1
BUA z=|z|-(cos@+ising), Kak Ha3bIBAlOTCS B ITOM 3amMCH [z| U @?
OtBer: ®opMa 3anMCcH KOMILIEKCHOI0 YHCJIA, MMEIOLIAs BH/L
z=|z|*(cos@+isin@), Ha3bIBaeTCs TPUTOHOMETPHUYECKOIA, I]1e |Z| —
MOAYJIb KOMIIJICKCHOT'O YHCJIa, () — APIYMEHT KOMILICKCHOI 0
yHciIa
Pesynbrar kakoi onepanuy HaJl KOMILIIEKCHBIMHA YUCIIAMHU MOKET YK-2.3.1

OBITH 3aIMCAH B BUJE
|Z1] - |Z2| (cOS(@1t@2) + isin(p1t@2)) ?




OTtBet: B TakoM Buae MoxkeT ObITH 3alIMCAHA ONlePalMs
YMHOKE€HHSI KOMIUIEKCHBIX YHce Z1 U Z2.

Pe3ynbrat kako# onepanuu HaJl KOMILUIEKCHBIMUA YUCIaMHU MOKET
OBITh 3amMcaH B Buje |Z1|:|Z2|- (COS(@1-92) + isin(Q1-¢2)) ?
OTtBet: B TakoM Buae MokeT ObITH 3alIMCAHA ONepPauusi
JAejJeHus] KOMILIEKCHBIX YHCeI Z1 U Z2.

VK-2.3.1

3ananue 1.
1) KowmrmiekcHoe Ynciio Z 3alicano B alreOpandecKoi u B

TPUTOHOMETPHYCCKOIT hopMax:
v 3 1 T T
g = ?-I- i E = 'L{cﬂsg-l—fs:'ng]
Haiinure 12-10 crenens yucia Z

OtBet:1

2) Kakyro ¢popMy 3ammucu 9uciia Bbl HCIobp30Bain? O00CHY#TE
CBOM BBIOOP
Ortsert: Ilpn Bo3BeAeHNH KOMILJIEKCHBIX YHCeJ B CTeNeHb 0oJiee
PalMOHAJIBLHO UCNO0JIb30BATh TPUTOHOMETpHYECKYI0 hopmy
3allMCH U 1eliCTBOBATH M0 CJIeAYIIEeMY NPaBUJLY: IPH
BO3Be/IeHUHM KOMILJIEKCHOI0 YHCJIAa B CTelleHb MOAYJIb YHMCJIa
BO3BOJUTCH B 3Ty CTelleHb, APTYMEHT YMHOKAETCS Ha
MOKa3aTelIb CTENEeHH.
Eciu ke ucnosib3oBath ajnredpanyeckyro ¢popmy 3anucu, To
Heo0X0UMO B TaHHOM cJy4yae 12 pa3 yMHOKMTH YUCJIO CAMO HA
ce0s.

3aganue 2.
1) KomruiekcHOE YnCIIo Z 3aIiCcaHo B anreOpanyecKon u B
TPUTOHOMETPHUECKOH opmax:
T w

Z=54+i3/3= 10(cos + isin )

Hatinure 3-10 crenens uncia Z
Ortsert: -1000

2) Kakyro dpopmy 3anucu dncna Bl ucnonb3opanu? O0ocHyiiTe
CBOM BBIOOP
OrtBer: IIpyn Bo3BeIeHNH KOMILICKCHBIX YHCeJ B CTelleHb OoJiee
PAlMOHAJIBLHO HUCIIOJIBL30BATH TPUTOHOMETPHUYECKYI0 Gopmy
3aNMCH U AefiCTBOBATH MO CJEeAYIOIeMY NpPaBuiIy: NPH
BO3BeleHNH KOMILJIEKCHOI0 YHCJIa B CTeleHb MOAYJIb YHCJIa
BO3BOJIMTCS B 3Ty CTelleHb, apDIYMEHT YMHOKAeTCsl HA
NnoKa3areJib CTeleHH.
Eciin ke ncnonb3o0Bath ajaredpanyeckyro ¢gopmy 3anucu, To
HEe00X0AMMO B IAaHHOM cJiy4ae 3 pa3a yMHOXKUTH YHUCJI0 CAMO HA
ceds1 (MJIM MCN0JIB30BAaTh (POPMYJIYy COKPAILLIEHHOI'0 YMHOKEHHUS)

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

3ananue 1.
1) Haiitu matpuny € = 44 + 3B" rze

VK-2.3.1
YK-2.¥.3




Ot1BeT:
10 -3 17
¢= (—m 21 -2 1J

2) BeibepuTe u3 criMcka nuppOBBIC CPEACTBA, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JUIsl pEIICHUs JaHHOU 3aJjauH.

a) Microsoft Access

b) Wolfram Mathematica

c) Microsoft PowerPoint
Otser: b) Wolfram Mathematica

3ananue 2.
1. Haiftu matpuny C = 44 — 5B rzie

2 —2
1 4 2
A=( ]B=(—1 4)
-1 3 —4
3 —3
OTtBert:

c=(s 5 1)

2. Brwibepute u3 cnmcka nupoBbie CPEACTBA, KOTOPHIE MOTYT
OBITH MPUMCHCHBI JJIA PCIHICHUA I[aHHofI 3aa4yu.
a) Microsoft Access
b) Wolfram Mathematica
c) Microsoft PowerPoint

Otrser: b)  Wolfram Mathematica

3ananue 3.
1. Haiitu matpuny C = 24 + 3B% rae

2 -2
a=(4 3 2e(a +)

—4 -3
OrtBer:
_{ 8 5 -8
€= (—m 18 —15}
2. Bri6epute u3 cnricka HUQpoBbIE CPeICTBA, KOTOPbIE MOTYT

OBITH MMPUMCHCHBI JIs1 pCHICHUSA I[aHHofI 3a1a4yu.
a) Microsoft Access
b) Wolfram Mathematica
C) Microsoft PowerPoint
Oteer: b)  Wolfram Mathematica
3aganue 4.
1. Haittu matpuny C = 34 — 5B, zie




3 -3
OrtBer:
—2 -9
C=
( 4 —6 6 )
2. Bribepure u3 crincka ugpoBbie CpeicTBA, KOTOPBIE MOTYT

OBITH IIPUMCEHCHBI JJIS pCHICHUA HaHHOfI 3aJa4u.

a) Microsoft Access

b) Wolfram Mathematica

C) Microsoft PowerPoint
Orser: b)  Wolfram Mathematica
3aganue 5.

1. Haiitu matpuny C = 44 + 3B% e

1 -2
1= 3 e 3)

—3
Ortser:
7 13 17
=
(— 14 24 -2 5}
2. Bribepure u3 crincka mudpoBbie CpeicTBa, KOTOPBHIE MOTYT

OBITH MPUMCHCHBI JJIA PCIHICHUA ,HaHHOfI 3aa4yu.
a) Microsoft Access

b) Wolfram Mathematica

C) Microsoft PowerPoint

Oteer: b)  Wolfram Mathematica

1. 3amummre pe3ynpTaT IeHCTBUN HaJl MAaTPUILIAMHU.

A+0=...
OtBer: A
2. 3anuiuTe pe3ynbTaT ACUCTBUIA HAJ MaTPUIIAMH

A+ (-A) =
OtBet: 0
3. Tpomomxwure hopmyry

7(A+B)=
OtBer: 7A+7B
4. Tlponomxure popmyiy

5A-5B=
Oteer: 5(A-B)
5. Ilpomomxute popmymy

2 X(4A)=
OTtBer: 8A

YK-2.3.1
OIIK-1.3.1

10.

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

o 2 5
A=(g _i ;‘] B=(D —z)

2 0

OIIK-1.V¥.1
VK-2.V.3




OTtBer:
-8 4 )

AB =
(14- 18
2) BeiOepure u3 criucka UQpoBbIe CPECTBA, KOTOPHIE MOT'YT

OBITH MPUMEHEHBI JJIs PEIICHUs JaHHOU 3a1aun. OO0CHYHTE
BbIOOp M (pOBOTO CpecTBa
a) Microsoft Access

b) Microsoft PowerPoint
c) Wolfram Mathematica

OtBet: K undgpoBbiM cpeacTBam, KOTOpPbie MOI'YT ObITh
NpUMeHEeHbI J1JI51 peleHnsi JaHHOoM 3a1a4u oTHocuTcess Wolfram
Mathematica- nporpammHoe odecneyeHne, BKIIOYAKOIIEE
00.1b1110ii HA0OP MaTeMaTHYeCKUX (DYHKIIMIA B TOM YHCJI€e
CHCTEMY KOMIIBIOTEPHOM ajiredpbl, OpUEHTHPOBAHHYIO HA
MOATr0TOBKY HHTEPAKTUBHBIX JOKYMEHTOB ¢ BHIYMCJICHUSIMU U
BH3YAJIbHBIM COINIPOBOKIEHUEM.

3aganue 2.
1) Hatitu npousBenenue Marpuil A * B, rjie

A=(G —2 _3) B= i —32)

1 3 0 —_—
OTtBerT:
AB = [_Tu _43]

2) BeiOepure u3 crrucka HuQpoBbie CPEACTBA, KOTOPbIE MOTYT
OBbITh IPUMEHEHBI JIJIs peIIeHUs JaHHOH 3a/1a4H.

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

OtBet: K undpoBbiM cpecTBam, KOTOPbie MOTYT ObITh
NMpUMeHEHBI JIJIM1 peleHus JaHHOoi 3axa4u oTHocuTcess Wolfram
Mathematica- nporpammHoe odecnieueHune, BKIOYaKOLIee
0016111011 HA0OP MaTeMaTHYeCKUX (PDYHKIIMIA B TOM YHCJIe
CHCTEMY KOMNbIOTEPHOI ajireopbl, OPUEHTHPOBAHHYIO HA
NMOAr0TOBKY HHTEPAKTUBHBIX JOKYMEHTOB C BHIYMCJICHUSIMH U
BU3YaJIbHBIM CONMPOBOKIEHUEM.

3agadue 3.
1) Haiitu npousBenenune Matpuil A * B, rae

A=(ﬂ —2 _3] B= 3 —33)

2 3 5 > o
OTBer:

6 6
AH:[lﬂ —3)

2) Bribepute U3 crricka 1u(poOBbIe CPEICTBA, KOTOPHIE MOT'YT



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

OBITH MPUMEHEHBI JJIs PEIICHUS JaHHOW 3a/1a4H.

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

OtBet: K undgpoBbiM cpeacTBam, KOTOpPbie MOI'YT ObITh
NpUMeHEeHbI JIJI51 peleHusl JaHHOo#| 3a1a4u oTHocuTcss Wolfram
Mathematica- nporpaMmmHoe odecneyeHnne, BKIIOYAKOIIEE
00.1b1110ii HA0OP MaTeMaTHYeCKUX (DYHKIIMIA B TOM YHCJI€e
CHCTEMY KOMIIbIOTEPHOM ajired0pbl, OpUEHTHPOBAHHYIO HA
NMOJAr0TOBKY HHTE€PAKTUBHBIX JOKYMEHTOB C BHIYMCJICHUSIMH U
BHU3YaJIbHBIM CONIPOBOKIEHHEM.

3ananue 4.
1) Haiitu npoussenenue Matpuil A * B, rae

a=(2 72 )= i —53)

2 —4 0 _—
OTtBer:

_/—11 6
AH_( 4 22)

2) BeibepuTte u3 crircka nu(poBbI€ CPENICTBA, KOTOPHIE MOTYT OBITh
MIPUMCHEHBI JIJISl PEIICHHMSI TAHHOW 3a1a4H.

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

OtBet: K ungpoBbiM cpeacrBam, KOTOpbie MOTYT ObITh
NMpUMeHEHbI J1JI51 peleHusl JaHHOoM 3a1a4u oTHocuTcess Wolfram
Mathematica- nporpammuoe o6ecneyenne, BKIIOYAKOIIEE
00,1b1110ii HA00pP MaTeMaTHYeCKUX (DYHKIIMIA B TOM YHCJIe
CHCTEMY KOMIIbIOTEPHOIi a/Ire0pbl, OPHEHTHPOBAHHYIO HA
MOATOTOBKY HHTEPAKTHBHBIX JOKYMEHTOB ¢ BLIYUCICHUSIMH U
BH3YaJbLHBIM CONPOBOKIEHHEM.

3anaHue 5.
Haiitu npoussenenue marpun 4 * B rie

2 3
4 -1 —4

A= E=11 -2

¢ D e=(i =)
OrtBer: | 14
AB = (—z 11)
2. Boibepute U3 ccka HU(ppoBbIe CPeICcTBA, KOTOPbIE MOTYT OBIThH
IIPUMEHEHBI JIJIS1 pELIEHMs] TaHHOM 3a/1a4H.
a) Microsoft Access
b) Microsoft PowerPoint

C) Wolfram Mathematica

OtBer: K undpoBbiM cpeacrsam, KOTOpbie MOTYT ObITh
NpUMEeHEHDI [JIsl pellleHus1 JaAHHOH 3aaa4uu oTHocuTcess Wolfram
Mathematica- nporpaMmMHoe oGecneuenne, BKIOYAIOIIEe



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

00J1b1I011 HAOOp MaTeMaTHUYeCKHX QYHKIHMH B TOM YK cJIe
CHCTEMY KOMNBLIOTEPHOI aJredpbl, OPUEHTUPOBAHHYIO HA
MOJATr0TOBKY HHTEPAKTHUBHBIX JOKYMEHTOB ¢ BHIYHCJIEHUSIMH U
BHU3YAJIbHBIM CONIPOBOKIEHUEM.

11.

3ananue 1.

1) Haiitu onpenenuTeib 2-ro MOpsIKa MaTPHUIIbI
2 5

-3 7

OtBert:29

2) OO0ocHYHTE KaKk BBIYHCIUTH OIPE/ICINUTENh BTOPOTO MOPSIKA.

Oteert:

Jlst Toro 4roObl BHIYUCIMTH ONpe/euTe]lb BTOPOro Mopsiaka
HeO0X0UMO U3 NMPOW3BeJEHUs 3JI€eMEHTOB IVIABHOM IMATOHAIU
BbIYeCTh INpPOM3BelleHHe JJeMEHTOB BTOpPOH (M0004HOI)
AUATOHAJHN

3aganue 2.

1) Haiitu onpenenuTeb 2-ro MOPsiIKa MaTPUIIBI
2 3 ‘

i s

OrtBer: -22
2) OO0oCHYHTE KaK BBIYHCIUTH OIPEICIUTENh BTOPOTO MOPSIKA.

Otsert:

J1s TOro 4ro0bl BBIYMCJIMTH ONpeleJuTe]b BTOPOro MOpPsiAKa
He0o0X0IMMO U3 NMPOU3BEAeHHUS IJI€MEHTOB IIaBHOM IHATOHAIH
BbIYECTh MNPOM3BEACHHE JJICMEHTOB BTOpOH (110004HOIN)
ANArOHAJIN

3amaunue 3.

1) Haiitu onpeenuTenb 2-T0 MOPSIIKa MATPHUIIBI
1 —3‘

s

OtBer: 23

2) OO0oCHYWHTE KaK BBIYHCIUTH OMPEICIUTENh BTOPOTO MOPSIKA.

Ortser:

Jl1st TOro 4ro0bl BLIYHMCJINTH ONpele/iuTe/lb BTOPOro Mopsiaka
He00X0IMMO M3 NPOU3BEJCHHUS JJIEMEHTOB IVIABHON ANArOHAJIHN
BbIYECTh IPOM3BEJeHUE JJIEMEHTOB BTOPOil  (M0004HOI)
AAATOHAJIN

3aganue 4.

1) Haiitu ompenenuTens 2-ro MopsiIKa MaTPUILBI
7 + ‘

‘ —14 -8

Ortser: 0

VK-2.V.1
OIIK-1.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

2) OO00CHYITE KaK BBIYHCIUTH OMPEICIUTEIh BTOPOTO MOPSIKA.

OTtBer:

Jis1 TOro 4To0bl BHIYMCJIUTH ONpPeEeUTe/] b BTOPOro MOpsiaKa
HeO0XO0UMO U3 NMPOU3BeeHHUs 3JIEMEHTOB IIABHOM JANATOHAJIH
BbIYECTh IPOU3BeJAeHHE JJEMEHTOB BTOPoOil (1M000UYHOI)
AMATOHAJIN

3amanue 5.
1) Haiitu onpenenutelib 2-ro MOpPsIKa MaTPHUIIbI
o 3l

10 3

OtBer: -5
2) OO60cHYITE KaK BBIYHCIHTD OMPEIEIUTEb BTOPOrO MOPSIIKA.

OrtBer:

Jl1st TOro 4ro0bl BHIYHMCJINTH ONpele/InTe/lb BTOPOro MopsiaKa
Heo0X01MMO M3 NMPOU3BeAeHHUs 31eMEHTOB IIABHOM IHATOHAIHU
BbIYeCTh MpPOM3BeJAeHHE JJIeMEHTOB BTOpOH (110004HOIN)
AUATOHAJIN

YK-2.V.1
1 2 -1
3aganue: naHa matpuua | 3 1 2
4 —2 5
Haiinute anredpandeckue JOMOITHEHUS:
OtBeT: 9
12. OtBet: -7
3. Ay
Oteert: -5
4. A:E
OtBet: 10
5. Az
OtBer: -5
Yemy paBeH onpenenuTeb TPEYrodbHON MaTPHITHI? YK-2.3.1
13. OtBet: onpeaeuTe/ b TPEYroJabHOM MATPUIIBI PaBeH
NMpou3BeIeHUIO0 )JIEMEHTOB IIABHOM TUATOHAJIM.
O6o3HaunM Ay, Ay, .oy A, — CTPOKH MATPHUIIBI B @y Qg vuei Oy - OIIK-1.3.1
14 JIEMCTBUTEIIbHBIE YHCIIA.

Ecnu cymecTByeT Takoit HaboOp uncen, Cpean KOTOPHIX €CTh XOTS-
OBl OJTHO YUCJIO OTIMYHOE OT HYJISI, U TIPH STOM JIMHEHHAS
KOM6I/IHaIII/I$[ CTPOK MaTpulhbl C 3STUMH YUCJIAMU paBHA HyneBoﬁ




CTpOKE:
a, 4, + a,A, +--+a, A, =0,
rge 0 = (0,0,..,0).
Kak B 3TOM cily4ae Ha3bIBalOTCS CTPOKUA MAaTPHUIIBI?

OtBer: Takue cTPOKM MATPHUIIBI HA3LIBAKOTCS JIMHEHHO
3aBHCHMBbIMH

15.

ITycTh MaTpuibl A 1 A yIOBIETBOPSIOT YCIOBHIO
A'A1=A1TA=E, rae E — eaunnunas MaTpHILa N -ro NOpsJIKa.
Kak Ha3pIBatOTCS Takue MaTPUILbI?

OtBer: Takne MaTpUIbl HA3BIBAKTCH 00PATHLIMUA MATPULIAMH
110 OTHOLIEHHIO APYT K Apyry (A — oOpatHasi k A, u A —
o0parnas k A™Y).

YK-2.3.1

16.

3ananue 1. Haittu matpuny X u3 ypapaenust A * X = B, rue
(-1 2 =7 —4

4= (—2 5) 5= (—1? —9)

Otser:
12

x= [_3 _1)

3ananue 2. Haiitu matpuny X u3 ypaBHenus 4 = X = B, rne
-1 2 (=9 —4

A_(E —4} B_(zz'. 10)

Otger:
_(5 2

xX= (—z —1)

3anmanue 3. Haiitu matpuny X u3 ypapaenust A * X = B, rue

-1 3 —-10 -7
A= B=
( 2 —4} ( 14 12)

Otser:
1 4

xX= (_3 _1)

3ananue 4. Haittu matpuiy X u3 ypaBaenust A * X = B rne
1 =2 /9 6

4= (3 —?] 5= (29 19)

Otser:
_ {5 4

X = (_2 _1)

3ananue 5. Haiitu matpuny X u3 ypaBHenus 4 # X = B rne
_f1 -3 _ {14 5

4= (2 —8) 5= (34 12)

Ortser:
_(5 2

xX= (—3 —1)

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

17.

Kak HazpIBaeTcs cuctemMa anredpanyecKkux ypaBHEHUH, KaKI0€e U3
KOTOPBIX SIBISIETCS TUHEHHBIM?

Otser: Takas cucrema ypaBHeHHMI HA3bIBA€TCH CHCTEMOM
JIMHEHHBIX ajiredpanvyecKux ypaBHeHU

VK-2.3.1

18.

Kaxkue meToap! pemieHus: CHCTeM JTMHEHHBIX aare0pandecKux
ypaBHEHU BaM U3BECTHBI?

VK-2.3.1
OIIK-1.3.1




OtBer: MeToabl pelieHUsI CHCTEM JIMHEHHbIX aJredpandyeckKux
ypaBHeHuii: meron Kpamepa, merox I'aycca, meTox MaTpH4YHBIX
YpPaBHeHHii (¢ HCNOJIb30BAHNEM 00PATHOM MAaTPHULIbI).

19.

CpaBHUTE YCIOBUS TPUMEHEHHUS METOJIOB PEIICHUS CUCTEM
JIMHEWHBIX ypaBHeHUH. Kakoi MeTo/1 perieHrs CUCTEMbI JIMHEHHBIX
anreOpanvdecKuxX ypaBHEHUN IPUMEHSIOTCS B TOM CITydae, €Cliu
OTIpeIeNIUTENb MaTPUIIbI CHCTEMBI paBEH HYJIIO?

Oteer: Eciu onpegeanreb MATPULBI CHCTEMbI PaBEH HYJIIO,
TO NPUMEHSAETCH TOJAbKO METO/ UCCJIeI0BAHUSA CHCTEMBI
JIMHeHHBIX YypaBHeHuiil ['aycca, npyrue metoabl (MeTO/x
Kpamepa u MeToa MATPUYHBIX YPABHEHHI) MOI'YT
NPUMEHATBLCS NPH YCJIOBHH, YTO MATPUIIA CHCTEMbI
KBaJpaTHas U ONpeJe/IMTe/b e¢ He PAaBEH HYJII0.

OIIK-1.V.1
YK-2.¥.3

20.

CpaBHuTE yC0BHS IPUMEHEHHS] METO0B PEILIEHUS CUCTEM
JIMHEHHBIX ypaBHEeHUN. Kakoil MeTO peIIeHNs] CUCTEMBI JIMHENHBIX
areOpanyecKux ypaBHEHUH IPUMEHSIOTCS B TOM cllydae, €Clid
MaTpHlla CUCTEMBI HE SIBJISIETCS KBaJpaTHON?

Otser: Eciim MaTpuua cucremMbl He KBaJapaTHad (T.e.
KOJINYeCTBO HEM3BECTHBIX U KOJIUYECTBO YPABHECHUI He
COBIIAJAI0T), TO MPUMEHSAETCS TOJbKO METO UCCJIeIOBAHUS
CHCTeMbI JIMHEHHBbIX YpaBHeHu#i ["aycca, npyrue MeToabl
(metrox Kpamepa u MeTox MATPUYHBIX YPABHEHH ) MOI'YT
NPUMEHATHCS MPH YCJIOBHH, YTO MATPHLA CHCTEMBI
KBAa/IpaTHAsl U ONpeeJIUTe/Ib ee He PABEH HYJII0.

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

21.

[Tpu kaKOM yCIIOBUHU OJTHOPOJHAS CUCTEMA TUHEHHBIX YPaBHEHUIA
UMEET HEHYJIEBOE pelieHue?

OtBer: OgHOpOAHAS CHCTEeMAa JIMHEHHBIX YPABHEHUI HMeeT
HEeHYJIeBOe pellleHHe TOI/1a U TOJIbKO TOr1a, KOrjaa eé paHr
MEeHbIIIe YHCJIA HEM3BECTHDIX.

OIIK-1.3.1

22.

Kaxk Ha3bIBaeTcs 1ByMepHas CHCTEMa KOOPAMHAT, B KOTOPOM
KaKJasi TOUYKa Ha MJIOCKOCTH OINPENETSAETCS IBYMS YHCIaMHU -
MOJIIPHBIM YTJIOM U MOJSIPHBIM pagnycom?

OtBer: Takas cucTeMa KOOPAMHAT HA3BIBACTCH MOJIAPHOM
CHCTEMOI KOOPAMHAT.

OIIK-1.3.1

23.

Kaxk Ha3bIBaeTcs cuctemMa KOOpJAUHAT, B KOTOPOH Kaxaasi TOUKa B
POCTPAHCTBE OIpeeseTcs TpeMs ynciaamu - (I, 6, @), Tae r—
paanyc-BeKTOp TOUYKHU, 6 U ¢ — 3€HUTHBIN U a3UMYTaJIbHBIN YTIIbI
COOTBETCTBEHHO?

OtBer: Takas cucreMa KOOPAUHAT Ha3bIBaeTcs cepudeckoi
CHCTEMOI KOOPJAUHAT.

OIIK-1.3.1

24,

Yro Takoe BeKTOp?
OT1BeT: BekTOpOM Ha3bIBAETCH HANPABJICHHBIN 0TPE30K.

YK-2.3.1
OIIK-1.3.1

25.

Kak Ha3bIBaeTCs BEKTOP, HAYAJI0 KOTOPOTO COBITAIACT C €r0
KOHIIOM?

OtBer: BekTOp, HAYaJI0 KOTOPOr0 COBNAAET C €r0 KOHIIOM,
HA3bIBaETCs HYJI€BbIM BEKTOPOM.

YK-2.3.1

26.

ITo kakoit popmyie onpeaensercs CKaasipHOe TPOU3BEACHNE
BEKTOPOB?
OtBer: CkajnsipHoe NpOU3BeleHHEe BEKTOPOB onpee/isieTcs mo

OIIK-1.3.1




dopmyae lal = |b| = cosa

217.

[To kakoit popmyIie BEIYUCISAETCS CKATSIPHOE POU3BEACHUE

BEKTOPOB @ M b , €CIIM M3BECTHBI KOOPMHATHI BEKTOPOB B
nekaptoBoi cucteme (B cucreme : 0X, Oy, 0z)

OTtBer: CrajsipHoe npousBeleHHe BEKTOPOB onpeessieTcsi 1mo
dopmyne a b, +a,b, +a_ b,

OIIK-1.3.1

28.

[To kakoi popMyJie BEIYKCISIETCS] BEKTOPHOE MTPOU3BEICHHE
BEKTOPOB, €CITH U3BECTHBI HX KOOPIUHATHI B ICKAPTOBOU CHCTEME
koopauHart (X, Y, 2)?
OtBeT: BekTopHOE Npou3BeIeHe BEKTOPOB OIpe/e/IsieTcsi Mo
dhopmyie
i j ok
X1 M &5
X, Vo Zo

OIIK-1.3.1

29.

ITo xakoil popmyse onpenensieTcss MOay/b BEKTOPHOTO
IPOU3BEAECHUS BEKTOPOB?
OtBer: BesimunHa MOy ISl BEKTOPHOIO NPOM3Be/ICHUS

BEKTOPOB onpejesiercs o gopmyJe |al = |b| + sin(ab)

OIIK-1.3.1

30.

Uemy paBHO pacCTOSIHUE OT TOUKH /10 PSAMOIt?
OTtBet: PaccTosinue OT TOUKH /10 IPSAMOM PABHO JJIHHE
NneprneHInKyJIspa, ONMyeHHOr0 U3 IAHHOH TOYKH HA NPAMYIO.

OIIK-1.3.1

31.

3amanve 1. CocTaBUTh ypaBHEHUE MPSAMON MPOXOAAIIeH uepes
x+2 y—9

Touky M(2,4) v nepreHIuKyISPHON PAMOiA T .

OtBer 3amMcarb B BUJE YPaBHEHUS TMPSAMOM C  YIJIOBBIM

K03 pULIEHTOM

OTtBer:

¥y=-—1,25x+6,5

3ananue 2. CocTaBUTh ypaBHEHHUE NPSIMOM MNPOXOJAIIed uepes
TOUKY M(1,—4) u TEPIIEHINKYIIAPHOM npsIMOi
—4x —5y+14 =10,

OtBer 3amucaTb B BHUAE YpPaBHEHHs MpPSMOH C  YIJIOBBIM
K03 pULIEHTOM

OrBer:

¥=1,25x—5,25

3ananue 3. CocCTaBUTh ypaBHEHHE NPAMOM NPOXOJAIIEH uepes

. L xt+1l6 y—9
touky M(—1,—3) u napawiensHo mpsIMoit . = py
OtBer 3ammcath B BWJAC YpPaBHEHHs TMPSIMOW C  YIJIOBBIM
K03 ULIHEHTOM
OrtBer:

¥y=1,25x—1,75

3amanne 4. CoCTaBUTh ypaBHEHHE TMPSMON MPOXOIAIICH depes
touky M(1,—1) u nepreHauKyIApHON npsiMont ¥ = —5x + 2,

OIIK-1.V.1




OtBer 3amMcaTh B BHUJE YypaBHEHUS TMPSMOM C  YIJIOBBIM
K03 uUIIeHTOM

Otsert:

¥y=02x—-1,2

3aganue 5. CocTaBUTh YpaBHEHHE MPSIMOM MPOXOASIIEH uepes

. Lx+1 y—6
touky M(3,1) u nepreHIUKyISIPHON MPAMOiA — - i
OtBer 3ammcaTth B BHJE YPaBHEHHs MPSIMOM C  YIJIOBBIM
K03 uUImeHTOM
OrtBer:

¥y=—1,25x+4,75

32.

Kakum ypaBHEHHEM OMUCHIBAETCS TNIOCKOCTh B IEKAPTOBBIX
KoopauHaTax (X, Y, 2)?

Otget: B 1ekapTOBBIX KOOPANHATAX YPABHEHHUE MJIOCKOCTH
(KaHOHMYeCKoe YPaBHeHHE IJIOCKOCTH)
Ax+By+Cz+D=0

VK-2.3.1
OIIK-1.3.1

33.

Chopmynupyiite  HeoOXOAMMOE W JOCTATOYHOE  YCIIOBHE
NapauIeIbHOCTH MPSIMOU U TIJIOCKOCTH.

Otser:

st Toro, 4To0bl MpsiMasi ¥ MJIOCKOCTh ObLIM Mapajljie/ibHbI,
HEO0X0UMO U [JA0CTATOYHO, 4YTOObI BEKTOP HOPMAJIU K
IVIOCKOCTM W HANPABJSAKIIMHA BEeKTOpP NpPAMOd ObLIM
nepneHIuKyJIsIPHbI.

OIIK-1.3.1

34.

KakuMm ypaBHEHHEM ONKCHIBACTCS IpsiMas, MPOXOMAIAs uepe3
TOYKY (X0, Yo, Z0) ¥ WMEIOIAs HANPABISIIOUIMA BEKTOp C
koopaunaatamu (I, m, n)?

OTBer: YpaBHeHUe NPSIMOM, MPOXOAsiled Yepe3 TOUYKY (Xo, Yo,

20) 1 MMeIOIIasi HANIPABJISIIOIIMIT BeKTOp ¢ KoopauHatamub (I,

X~ F—¥ E—Z
m, N) uMeeT BUJ {°=}”= 0

m n

OIIK-1.3.1

35.

KakuM ypaBHEHHEM OIUCHIBAETCS MPsIMasi, IPOXO/ISIIast Yepes IBe
TOUKH (X1, Y1, Z1) ¥ (X2, Y2, Z2)?

OtBet: YpaBHeHue NPSIMOii, IPOXOAsilIell Yepe3 ABe TOYKH (X1,
r—x _ ¥Y¥ _ z—Zy

*2—X%) ¥z—¥ 23—

Y1, Z1) 1 (X2, Y2, Z2) ©MeeT BUJ

OIIK-1.3.1

36.

Kakum 006pa3oM MOKHO 3a/1aTh IPSIMYIO C TIOMOIIBIO IBYX
IJIOCKOCTEMN?

OtBer: YpaBHeHHE ABYX NepeceKalMXCH MJIOCKOCTEH — 3TO
YPaBHEHHE NPSAMOM B IPOCTPAHCTBE

OIIK-1.3.1

37.

C nomolpio Kakor (opMyIibl MOKHO HAaUTH YroJ MEXKIY

IpsIMBIMU?

OtBer: yros Mexay nNpsiMbIMH MOKHO HAWTH U3 (pOpMYJIbI
ay+ag

|ﬂ__|'i|T_|l’ rae iy M i, — HAMPaBJISAIOIINE BEKTOPbI
1 Z

Cos@ =

NPSIMBIX

OIIK-1.3.1




38.

Hopmais k mmockoctr umeet kKoopauHatsl (A, B, C); koopauHaTe OIIK-1.3.1
HarpasJsroero Bekropa npsmoi (I,m,n)/

C moMoIipIo Kakoi GopMyIsibl MOKHO HAUTH YTOJI MEXITY TIPSIMOU U
MJIOCKOCTBIO?

OTBeT: YyroJ Me:kay npsiMmoi v mJI0CKOCTbI0 MOKHO HAWTH U3

(popmybl

. |Al + Bm + Cn|
sing =

,,“."}12 _|_32 + o V"!f + me + nZ

39.

[To kakoit popmyIie MOKHO ONPEAESIUTh PACCTOSIHUE OT TOUYKH 10 OIIK-1.3.1
IJIOCKOCTH?

OtBer: PaCcTosiHUE OT TOYKH 10 IIOCKOCTH PABHO
| Axcg +Byg + Czy+D |
VAR CT
(Xo, Yo, Zo) KOOPAMHATHI TOUKH.

, e (A, B, C)- xoopauHaThl HOpMaH K IJIOCKOCTH

40.

Hanummure kaHOHMYECKOE ypaBHEHUE AJUIMIICA. OIIK-1.3.1

OtBer: KanoHH4yecKoe ypaBHEHHE YJLIMIICA HMEET BH/I
2 2

x ¥

az b2

41.

Hanumure kaHoHMYECKOE ypaBHEHUE rUnepOopsbl. OIIK-1.3.1

OtBer: KanoHH4Yeckoe ypaBHeHHEe rUNepO0JIbI HMeeT BUJ
2z Z

X ¥ 1

a® b?

42,

Hanummure kaHoHNYeCKOe ypaBHEHHE Mapadoibl. OIIK-1.3.1
OtBer: KanoHu4eckoe ypaBHeHHEe Mapado/ibl HMeeT BU/
y:=2px

Bompocsr (3amaun) s 3aueta / qudd. 3auera npejpacraBieHsl B Tadbmuie 16.

Tabnuua 16 — Borpocs! (3a1aun) ams 3adeta / qudd. 3auera

Ne i/m [Tepeuens BompocoB (3aga4) ans 3a4dera / qudd. 3adera

Kon
WHJUKATOpa

Y4eOHBIM MJIAHOM HE IPETYyCMOTPEHO

[lepeuenp TeM [ KypCOBOTO MPOEKTHUPOBAHUS/BBIIIOJHEHUS KypCOBOM pabOThI

MpeICTaBIeHbI B Ta0nuie 17.
Tabnuna 17 — Ilepeyens TeM Juisi KypcOBOTO IPOEKTUPOBAHMSI/BBIIIOIHEHUSI KYPCOBOM pabOThI

Ne i/t

[TpuMepHBIii IepedeHb TeM Il KypCOBOT'O MPOEKTUPOBAHUS/BBITTOIHEHHS
KypcOBOIl pabOThI

Y4eOHbIM IJIAHOM HE MPEAYCMOTPEHO

BOHpOCLI AJid IIPOBCIACHUA HpOMC)KYTOLIHOI‘/’I arrecrtallun B BHUAC TCCTUPOBAHUA

IpeJICTaBICHBI B Ta0wmIe 18.

Tabmuma 18 — [IpumepHBIii IepedeHb BOITPOCOB ISl TECTOB

Ne
/i

Kon

[TprMepHBIii TepeueHb BOIPOCOB ISl TECTOB
UHIMKaTopa

TunoBoi BapuaHT TECTOB
1 cemectp
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p Ortser: 3)
(Muactpykius: IlpounTtaiiTe TEKCT, BBIOEPUTE
NPaBUWIBHBIA OTBET M 3alUIIUTE apTyMEHTHI,
000CHOBBIBAIONIHE BEIOOP OTBETA)
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Otset: 3)
(Muctpykuus: IIpounTtaiiTe TeKCT, BBHIOEpPHTE
NPaBUIBHBIA OTBET M 3alUIINTE apTyMEHTHI,
000CHOBBIBAIOLIHE BEIOOP OTBETA)
Kakum meromom | 1) T. Kpamepa YK-2.3.1
MOKHO eIINUTh
P 2) K.®.Taycca
CUCTEMY,
OTIPeIeNHTEINh 3) ¢ moMomIbI0 00PaTHON MaTPHUIIBI
OCHOBHOH ~ MaTpHIbl |  4)  j06bIM CLIOCOGOM

KOTOpO paBeH HYIIO

OrtBer: 2)

(Uuctpykuus: Ilpountaiite Tekcrt, BbIOEpUTE




[IPaBUJIBHBIM OTBET W 3AlMIIUTE APTYMEHTHI,

000CHOBBIBAIOIIHE BEIOOP OTBETA)

Cucrema coBmectHa | 1)  Goubiie 1 YK-2.3.1
TOT/Ia U TOJIBKO TOTZA, | 2)  PaHr MAaTPHUIbI CHCTEMbI PaBeH
KOTJa. .. PaHry paciIiMpeHHO MaTpPHIIbI
CUCTEMBI
3) panr pasen 0
4)  panr paseH |
OrtBer: 2)
(Unctpykuus: IlpountaiiTe TekcT, BbIOEpUTE
NPaBUIBHBI OTBET M 3alUIINTE apTyMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
JI71si BEKTOpOB @ 1 b | 1) BeKTOpHI MepneHMKYISPHEI YK-2.V.1
BBITOTHSIOTCS 2) BEKTOPbI MapajLIeIbHbI OIIK-1.3.1
YCIOBHS: 3) BeKTOpBl HE MOTYT JIe)KaTh Ha OIHON
IPSAMOM
by by b 4) BeKTOpBI JIeKAT Ha OJHOW TNPAMOIi
Qx Ay Az OtBer:2) 4)
roraa.... (Muctpykuus: IlpounTaiite TEKCT, BBIOEpHUTE
NPaBUJIbHBIE BAPHAHTHI OTBETOB W 3aIUILIUTE
apryMEHTHI, 000CHOBBIBAIOIIHE BBIOOD
OTBETOB)
BexTopHoe 1)  KoIMHeapHOW IUIOCKOCTH, B koTopoit | YK-2.3.1
IPOM3BEICHUE JIeKAT MEPEMHOKAEMBIE BEKTOPA
BEKTOPOB d I B — 510 2) TepNeHIHKYJISPHbI IJIOCKOCTH, B
KOTOpPO# JIeskaT IepeMHOKaeMble
BEKTOP. .. BEKTOpPbI
3)  wHynesoi
4)  coBmaaaroIIHii c OHUM nu3

NEPCMHOKACMBIX BEKTOPOB

OtBet: 2)




(Muctpykuus: IIpounrtaiiTe TeKkcT, BbHIOEpHTE

IIPaBUJIBHBIM OTBET U 3AlMIIUTE APTYMEHTHI,

000CHOBBIBAIOIIINE BHIOOP OTBETA)

PaccrosiHue OT TOUYKH 1) |Axg+Byg+C| VK-2.3.1
Az R A2 2
N0 TUIOCKOCTH MOYKHO VAS+BVA+C OIlK-1.3.1
BBIUKCIIUTD o 2) Ay -As+B) Bty Co
[ [
bopmyie. .. \Jlﬂf+ﬂf+cf-u|ﬂ§+ﬁ'§+c§
3) |A$u+B}’u+CZu+D|
VAZ+BZ+C2
4) |Am+Bn+Cp|
VAT BT 40T m 4nt 47
Otget: 3)
Huctpyknus: [Ipouunraiite TEKCT, BBIOEpUTE
b
MPABWJIBHBI OTBET W 3AIUIIUTE apTyMEHTHI,
000CHOBBIBAIOIIUE BBIOOP OTBETA)
I'eomeTpuueckoe 1)  rumepOooit OIIK-1.3.1
MECTO TOYECK .
2)  mapaboJoit
IJIOCKOCTH, CyMMa
paccTosHuit or| 3)  OKPYKHOCTBIO
KQKJIOH M3 KOTOPBIX |  4) L IHICOM
I0  JABYX  JaHHBIX
. | OtBer: 4)
TOYCK ITOH
IUIOCKOCTH ects | (MuaCTpyKIMs: TIpounTtaiiTe TEKCT, BHIOEpUTE
BEJIMYMHA MIPABWJIBHBI OTBET W 3aIlUIIUTE apTyMEHTHI,
HOCTOSTHHAS, 000CHOBBIBAIOIIUE BBIOOP OTBETA)
Ha3bIBaCcTCA. . .
Haiitu yPaBHEHHUE 1) x+1  y-XI z—4 OIIK-1.V.1
-3 2 4

IPSIMOH, MPOXOIALIEH




y+2 Z+4

qyepes TOUKY 2) — -
3 2 4
A(—1;2;4),
x—1 y—2 z—4
NepHeHIUKYIISIPHO 3) =: =
-3 -2 —4
IUIOCKOCTH
3x-2y-4z+1=0 4 T===
OrBer: 1)
(Muactpykius: IlpounTtaiite TEKCT, BBIOEPUTE
IIPABWIbHBIM OTBET U 3alUIIUTE apryMEHTHI,
000CHOBBIBAIOIIHNE BEIOOP OTBETA)
10 | Pemmth cucremy | 1) x=0,y=1,z=-3 OIIK-1.V.1
JIMHEHHBIX YPaBHEHHUU 2)  x=0,y=1,z=- 2
METOZIOM l'aycca
2x —y + 3z =-10
—x4+2y—z=5 4) x=0,y=-1,2z=-2
Otger: 1)
(Muctpykuus: IIpountaiiTe TEKCT, BBIOEPHUTE
[IPaBWIbHBIM OTBET W 3alMIIUTE apryMEHTHI,
000CHOBBIBAIOLIHE BEIOOP OTBETA)
11 | Beruucnuth -1 -6 YK-2.V.1
D (7 2)
2 -1y /1 -2 2 72
G 2G5 2 Lo
o 0
3y ()
7 2
9 (G )
Otget: 1)

(Muctpykuus: IlpounrtaiiTe TeKcT, BbIOEpHUTE
MIPaBUJIBHBIN OTBET W 3AlMIIATE APTYMEHTHI,

000CHOBBIBAIOIIUE BBIOOP OTBETA)




12 | dana matpuna 1) s, YK-2.V.1
[0y Gy 2) —ap
A_(“:i “::)'
3) Qu
E€ anreGpanueckoe 4)  —ay
JIOTIOJIHEHHUE Asy
OrtBer: 2)
paBHoO...
(Muactpykius: IlpounTtaiiTe TEKCT, BBIOEPUTE
IIPABWJIbHBIM OTBET U 3alMIIUTE apryMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
13 | Marpuua ATl 1) At-axA-at VK-2.3.1
Ha3bIBAETCSl 0OpaTHOI ) Al-Az1
Matpue A, eciau
“1.4—a4.4-1—
BBIMTOTHAETCS YCIIOBUE 3 A A=4-4"=E
4 At-4=0
Ortser: 3)
(Muctpykuus: IIpounrtaiiTe TeKCT, BBHIOEpHTE
[IPABWIbHBIM OTBET W 3alUIIUTE apryMEHTHI,
000CHOBBIBAIOLIHE BEIOOP OTBETA)
14 CKaﬂprHI)IM 1) |c_£| |E| ArCCOS o OIIK-1.V.1
MIPOU3BEIEHUEM JBYX -
2) lal |b| cte a
HEHYJIEBBIX BEKTOPOB
d u b HaseBaeTCA 3) |E||E| cos
YHCIIO, PABHOE. ..
4) |c_£||b|tga:
Otget: 3)
(Muctpykuus: IlpounrtaiiTe TeKcT, BbIOEpHUTE
IIPABWIBHBII OTBET M 3alMIIUTE apryMEHTHI,
000CHOBBIBAIOIIUE BBIOOP OTBETA)
15 | Yemy pasio | 1) O YK-2.V.1




CMEIIaHHOE 2) 1
IPOM3BEACHUE
P 3) -2
BEKTOPOB
=77 = 4 2
aba )
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2) aCHUMIITOTOM




Ha3bIBACTCH. .. 3) JIKCIEHTPUCUTETOM
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20 | Onpenenuts  kakoe | 1)  x +y-8x=0 OIIK-1.V.1
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COOTBETCTBYET 3
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21 | Pemuts cucremy | 1) x=0,y=1, z=-2 OIIK-1.V.1

JIMHEUHBIX YPaBHEHUU

METOJIOM l'aycca

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




xt+yt+z=2
2 —y+3z=10
—x+2y—z=-5

3) x=0,y=1, z=2
4) x=0,y=-1,2z=3
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22

Brauciautb

)63

OtBet: 2)

(Muctpykuus: IIpounrtaiiTe TEKCT, BBIOEPHUTE
IIPABWIBHBIM OTBET M 3alMIIUTE apryMEHTHI,

000CHOBBIBAIOLIHE BEIOOP OTBETA)

VK-2.3.1
OIIK-1.3.1

23

Kaxkas n3 TOYEK
JEKUT HA MPSMOH y =

—2X +1?

1) ©:3)

2) (-1;3)

3) (23)

4) (2,5

Otget: 2) 4)

(Muctpyknus: IlpouunTaiite TEeKCT, BBIOEpHUTE
IIPaBUJIBHBIE BAapUaHThl OTBETOB U 3AIMUIINTE
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VK-2.3.1
OIIK-1.3.1

24

[Mpsmasty = 2x + 5

obpazyer ¢

1) w9
2) 19(-2)

YK-2.3.1
OIIK-1.3.1




IIOJIOXKUTCJIIBHBIM
HaIlpaBJICHUEM OCH
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ypaBHEHHIA 3) (1,2
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KOMIUIEKCHOTO YHCTIa 2) 1
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4) 5
OrtBer: 2)

Wnctpykuus: Ilpounrtaiite Tekct, BbIOEpUTE




[IPaBUJIBHBIM OTBET W 3AlMIIUTE APTYMEHTHI,

000CHOBBIBAIOIIHE BEIOOP OTBETA)

Kaxoii meToj 1) OIIPEICTUTENb | 2) Kpamepa OIIK-1.VY.1
PEILEHUsI CHCTEMBI CHCTEMBI PaBEH 6 VK-2.¥.3
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(ITpounTaiiTe TEKCT M 3aNMILIUTE PA3BEPHYTHIN
000CHOBAHHBII OTBET).

OHeHI/IBaHI/Ie TECCTOBBLIX 3a]:[aHI/II\/'IZ

- 3amaHue KOMOWHHPOBAHHOTO THIIA C BBIOOPOM OJIHOTO BEPHOTO OTBETA M3 YETHIPEX
MIPEIOKEHHBIX 1 00OCHOBAaHUEM BBIOOpA CUMTAETCS BEPHBIM, €CIIM MPABUIBLHO yKa3aHa Iudpa
U TpHUBEICHBl KOHKPETHBIC apryMEHTHI, HCIOJb3yeMble TpU BbIOOpPe oTBeTa. I[lojHOE
COBIIAZICHHEC C BepHI)IM OTBETOM OILICHUBACTCS 1 6aJ'IJ'IOM, HeBepHBIfI OTBECT UJIN €T0 OTCYTCTBI/IG —
0 6am10B.

- 33}13HI/I€ KOM6I/IHI/IpOBaHHOFO THIIA C BI)I60pOM HCCKOJIBKHUX BapI/IaHTOB OTBCTA U3
NPE/UIOKEHHBIX U Pa3BEPHYTHIM OOOCHOBAHHMEM BBIOOpA CUMTACTCS BEPHBIM, €CIIHM MPAaBUIBHO
yKa3zaHbl IUGPH U MPUBEACHbI KOHKPETHBIE apTyMEHTHI, HCIIOJIb3yeMbIe IIPU BHIOOPE OTBETOB.



ITonHOC COBIIAACHUEC C BCPHBIM OTBCTOM OLCHUBACTCA 1 63HHOM, CCJIn JOMMYIICHLL OIIMOKK HIIN
OTBET OTCYTCTBYET — () O6asoB.

- 3agaHue 3aKphITOTO THIIA HA YCTAHOBJICHHE COOTBETCTBUSI CUHMTAETCSl BEPHBIM, €CIU
YCTaHOBJIEHBI BCE COOTBETCTBUS (MTO3MLIMH M3 OJHOTO CTOJOLA BEPHO COIOCTABICHBI C
NO3ULMSAMH Apyroro ctojbua). [lonHoe coBmaaeHne ¢ BEpHBIM OTBETOM OlleHUBaeTcs 1 6amiom,
HEBEPHBII OTBET WM ero oTcyTcTBUE — 0 OayuioB

- 3a):[aHHe OTKPBITOT'O TUIIA C PA3BCPHYTBIM OTBECTOM CUHUTACTCA BCPHBIM, €CJIM OTBCT COBIIAAACT
C JTAJOHHBIM MO COAEPKaHMIO M MOJHOTE. [IpaBHBHBINA OTBET 3a 3aJaHHE OICHUBAETCS B 3
Oayia, eciM JIOMyIIeHa OjHA OmKMOKa \ HETOYHOCTh \ OTBET NPaBHIbHBIA, HO HE MOJHBINA - 1
Oat, eciu omyiieHo oosee 1 ommOKu \ OTBET HeNpaBUWIIBHBIH \ 0TBET OTCYTCTBYET — O OAILIOB.

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCUUIUIMHE OOYYAIOUIMXCS 3a04HON (HOpMBI
00yd4eHus1, mpeacTaBlIeHbI B Ta0ymie 19.

Tabmuna 19 — [lepedeHb KOHTPOIBHBIX PadOT

Ne /i ITepeueHb KOHTPOJIBHBIX PabOT

He npenycmotpeno

10.4. Meroauueckue  Marepuaibl,  ONpPEACIAIOIIME  HPOLEIypbl  OLIEHUBAHMS
UH/IMKATOPOB, XapaKTEpU3YIOIIUX dSTanbl (HOPMUPOBAHHS KOMIIETCHIUH, COAEp)KaTcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernameHTUpyOIIMX NOPAAOK M MPOLERYPY
NPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH M MIPOMEKYTOUHON aTTeCTalMy 00yJaroIInuXCs
I'VAIL

11. Meroauueckue yKazaHus sl 00yJarONIMXCsl 0 OCBOCHHUIO JUCIUTUTHHBI

Llesnpt0 TUCHMIIMHBL SBISETCS — IOJIY4YE€HHE CTYACHTaMH HEOOXOTUMBIX 3HAHMH,
YMEHUI U HaBBIKOB B 00JaCTH aHATUTHYECKOW T€OMETPUH U JIMHEHHOH anreOphl, pa3BUTHE
IIPOCTPAHCTBEHHOT'O IPEJCTABICHUS CTYJEHTA; BOOOPAKEHMsI, JIOTMYECKUX M  CUETHBIX
CIIOCOOHOCTEH; OpPTraHW30BaHHOCTH IPU TIPOBEACHHH OOJBIIET0 O0bEMa BBIYHCIICHHI,
UCTOJIb30BaHUSI MaTEMAaTHKHU JJIsl PELIeHHsT KOHKPETHBIX 3ajay, oOecriedeHue OCHOBBI IS
MPUMEHEHUSI MaTeMaTH4YECKUX METOJIOB HCCIIEIOBAHUS, MOJEIUPOBAHUS, POCKTUPOBAHNUS,
ONUPAIOLIYIOCS HA JaHHYK JUCLUUIUIMHY, KOTOpbIE HIpaloT Bce OOJbIIYI0 poib B
COBPEMEHHOU HayKe U TEXHUKE.

11.1. Meroanyeckue yka3zaHUs s OOYYarOIIUXCS MO OCBOEHHUIO JIEKIIMOHHOTO
MaTtepuana

OcCHOBHOE Ha3HA4YEHHUE JIEKIIMOHHOIO MaTepHuala — JOIMYECKH CTPOMHOE, CUCTEMHOE,
riy0oOKoe M SCHOE M3JI0KEeHHe ydyeOHoro Marepuana. Ha3HaueHue cCOBpEeMEHHOH JieKIHU B
paMKax JUCIUIUIMHBI HE B TOM, YTOOBI MOJIYUYUTh BCIO MH(POPMALIMIO 110 TEME, a B OCBOCHUU
(GyHIaMEHTaJIbHBIX MPOOJEM JAUCHUUIUIMHBI, METOJOB HAyYHOI'O II03HAHUS, HOBEHIINX
JOCTHKEHUH HayyHOH MbICiIU. B yueGHOM mporiecce JIeKIUs BBITOIHAET METOJ0JI0THUECKYIO,
OpPraHM3allMOHHYI0 U HWH(pOpMalUKWOHHYIO GYHKIUU. Jlekuus packpblBaeT MHOHSITUHHBIN
amnmapar KOHKPETHOW oOyiacTH 3HaHus, €€ mnpoOieMbl, JaeT ILeJbHOe NpEeACTaBICHUE O
JTUCLUIUIMHE, TIOKa3bIBAET B3AUMOCBS3b C JPYTUMHU JUCIUILTUHAMM.

IInanupyemble pe3yabTaThl IPH OCBOEHUH 00yYalOMKUMUCS JIEKIIMOHHOTO MaTepuaa;

— MOJIyYEHUE COBPEMEHHBIX, IEJIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAaHUH, YPOBEHb
KOTOPBIX ONPEIENSIETCS LIEIEBOM YCTAHOBKOM K Ka)K/10M KOHKPETHOHM TEME;

— TOJY4YEHHUE OIbITAa TBOPUYECKONU PabOTHI COBMECTHO C MPENOAaBaTeNIEM;

— pa3BUTHE MPO(ECCHOHATBHO-AEIOBbIX KauecTB, JIIOOBU K TpeAMETy H
CaMOCTOSITEJILHOTO TBOPYECKOT'O MBILLICHHUS.

— MOsIBJIECHHE HeoOXOIUMOro HHTepeca, HeoOXOIUMOro sl CaMOCTOSITEIbHOM
paboTHI;




— IOJIyYEHUE 3HAHUI O COBPEMEHHOM YPOBHE pAa3BUTUS HAYKH M TEXHUKH H O
IIPOTHO3€ UX Pa3BUTHS Ha OJDKaIINe TO/bI;

— HAYYHUTBHCS METOAMYECKH 00pabarhiBaTh MaTepHal (BBIACHATH TJIaBHBIC MBICIH U
MIOJIOKEHUS, TPUXOJUTb K KOHKPETHBIM BBIBOJAM, IIOBTOPSTb HX B  PA3IUYHBIX
hopmMyIUpOBKax);

— TOJY4YEeHHE TOYHOTO MOHUMAHUS BCEX HEOOXOMMbIX TEPMUHOB U MOHITHH.

JIeKIMOHHBI MaTepual MOKET COIpPOBOXKIATbCA JEMOHCTpaUuend CIaiJ0B U
UCIOJIb30BAHUEM PAa3aTOYHOIO MaTepuana IpU TNPOBEICHUM KOPOTKHX JHUCKycCUl 00
0COOEHHOCTSIX TPUMEHEHHUS OTACIbHBIX TEMATHK MO JUCLIUTUINHE.

CrpyKTypa npefocTaBieHys JEKIHOHHOIO MaTepuara:
— Omnpenenenns MaTeMaTUYECKUX TEPMUHOB.
—  DOopMyIMpPOBKA TEOPEMBI.
— JloKa3arenbCTBO TEOPEMBI.
— HMnmoctpupyroiue npumepsl.

11.2. Meroaudeckue  ykazaHUs Uil OOydYalOmUXCS 1O  MPOXOXKICHUIO
IIPaKTUYECKUX 3aHATUN

[IpakTnueckoe 3aHsATHE SABISETCS OAHOM U3 OCHOBHBIX (hOpM OpraHU3aluy y4eOHOTo
Iporecca, 3aKJIIOYarolleicss B BBINOJIHEHUM OOYdYalOUIMMHUCA IOJ PYKOBOJCTBOM
IpenojaBaTeliss KOMIUIEKCa y4eOHBIX 3aJlaHui C I1IeJIbI0 YCBOEHHUS HAayYHO-TEOPETUUYECKHX
OCHOB Yy4YeOHOM JMCUMIIMHBI, NPUOOPETEHHs] YMEHHH M HaBBIKOB, OIIbITa TBOPYECKOMH
NEeSATEIbHOCTH.

Ilenpt0  MpakTUYECKOrO  3aHATHS sl oOydarouierocs — sBISeTCS  NPUBUTHE
00ydJaromemMcsi YMEHUI U HaBBIKOB MTPAKTHYECKON JCATEIIEHOCTH 110 H3y4aeMOM TUCIIUIUIHHE.

[Tnanupyemble pe3yabTaThl P OCBOEHUH 00y4aroIIeMcs IPaKTUYECKUX 3aHATHI:

— 3aKpeIvieHue, yriiyOJeHHe, pacluIMpeHHe M JeTaau3alus 3HaHUA I[pU pelleHUH
KOHKPETHBIX 3a/a4;

— pa3BUTHE II03HABATEJbHBIX CIIOCOOHOCTEH, CaMOCTOATENBHOCTH MBIIUICHNUS,
TBOPUYECKON aKTUBHOCTH;

— OBJIAJICHUE HOBBIMH METOJIaMHU U METOJMKAMH HM3YyY€HUS KOHKPETHOW yueOHOM
JTUCIUIINHBL,

— BbIpa0OTKa CIIOCOOHOCTH JIOTHYECKOTO OCMBICIEHUS MOJYYEHHBIX 3HAHUM JUIs
BBITIOJTHEHUS 3a1aHUH;

— olecreyeHne palvoOHAIBHOTO COYETaHUs KOJUIEKTUBHON M MHAUBUAYAIBHON (GopM
oOy4eHwus.
QOyHKINY TPAKTUYECKUX 3aHATUN:

— II03HaBaTEJIbHAs;

— pa3BUBAIOLLAs;

— BOCIHTATEIIbHAS.

ITo xapakTepy BBINOJHSAEMBIX OOYYarOIIUMCS 3aJaHUM MO MPAKTUYECKUM 3aHATUSAM
MTOAPA3ACIIAOTCS Ha!

— O3HAaKOMUTEIIBHBIE, IPOBOJUMBIE C LEIbI0 3aKpEIUICEHUs U KOHKpPETH3aluu
HU3y4YEHHOI'0 TEOPETUYECKOr0 MaTepuaa;

— aQHAIUTHUYECKUE, CTaBAILIUME CBOEH MEIbl0 TMOJyYyeHHE HOBOM uH(pOpManuu Ha
OCHOBE (JOpMaTM30BaHHBIX METOJIOB;

— TBOpPYECKHE, CBSI3aHHBIE C  TOJY4YEHHEM HOBOH  HMHpOpMaLuM  MyTeMm
CaMOCTOSITENTbHO BEIOPAHHBIX MOAXO0JIOB K PEIICHHUIO 3a/1a4.

@opMBI OpraHu3aluy IMPAKTHYECKUX 3aHIATHI Ompenenstorcss B COOTBETCTBUU CO
cneun(puIecKUMU OCOOCHHOCTSAMHU y4eOHOM TUCHMIUIMHBI U ensiMu o0ydyeHus. OHU MOTYT
MIPOBOJIUTHCS:



— B UHTepakTUBHOH (opme (pelieHue CHUTYallMOHHBIX 3a/ad, 3aHATUS 10
MOJICJIMPOBAHUIO  PEAJbHBIX  YCIOBUM, JE€JOBbIE WIPbI, MIPOBOE IMPOEKTUPOBAHUE,
MMUTALUOHHBIE 3aHATHS, BBIE3JHBIE 3aHATUS B OpraHu3auuu (IPEeanpusTHs), AeIoBast
yuebHas wurpa, poJjieBass MIrpa, IICHUXOJOTMYECKHMH TPEHMHI, Kelc, MO3roBOH IUTYpM,
I'PYNIIOBBIE TUCKYCCHH);

— B HE UHTEpPaKTUBHON (hopMe (BBIIOJHEHHE YIPAXKHEHUH, pellIeHne TUIOBBIX 3ajad,
pelleHre CUTYallMOHHbIX 33J1a4 U JIPyroe).

Metoauka MpOBEACHHS MPAKTHYECKOTO 3aHATHS MOXKET OBITh PAa3JIMYHOM, MPU ITOM
BaXXHO JIOCTHKEHHE OOILEeH eI JUCIUIUIMHBL.

TpeGoBaHwust K MPOBEACHUIO IPAKTUYCCKUX 3aHITUH

[IpakTuyeckne 3aHATHA HAYUMHAIOTCA C 3alHCH B OKypPHalI MpenojaBaTess
MPHUCYTCTBYIONIUX CTYACHTOB. 3aTeM OOBSBISETCS TeMa MPAKTHYECKUX 3aHSATHI.

[IperoaBaTens YMTaeT yCIOBHE 33Ja4Yd U MpPEUIaraeT CTYACHTaM CaMOCTOSITEIbHO
peIuTh 33a7a4uy, HCIIONIb3Ys 3HAHUS, MTOJTyYCHHBIC CTYACHTOM Ha JieKiuu. CTyIeHT, KOTOPBIA
MEPBBIM PELIWI 3a7ady, BBI3BIBACTCA K JOCKE. B ciydae eciu CTyIEeHT NMpaBHJIBHO PELIHII
3ajady, OH moisydaer 5 OayioB. Eciu cTyneHT pemiaer 3aaquy ¢ MOMOIIBIO MPETOaaBaTes,
To mosy4yaeT 4 Oasuta. 3aTeM, B KOHIIE CEMECTpa, OLIEHKH CTYICHTOB (BKJIIOYAs OIICHKY
MOCeIaEMOCTH) TepeBoasATcs B OoHychl (kadectBo) or O nmo 5 OamioB. DT OOHYCHI
N00aBJIAOTCS K 001Iel cymme 0ayioB B paMKaxX MOJYJIbHO-PEHTUHIOBOI CHCTEMBI.

CryneHTaM BBbIIAeTCsS JIOMAlIHEE 3aJaHHEe B BUJC 3alla4, KOTOPbIE OHU CHAIOT B
YCTaHOBJICHHBIE CPOKH.

11.3. Meroanyeckne  yKazaHus Ui OOYYaIOMIMXCS 1O  MPOXOXKICHHIO
CaMOCTOSITENIbHON PabOTHI

B Xo07€ BBIMOHEHUS] CaMOCTOSITETILHON pabOThI, 00YJaOUIHIACS BHIIOIHSAET paboTy 1Mo
3aJJaHUIO U IPU METOAMYECKOM PYKOBOJICTBE IIPEIoiaBaTels, HO 0€3 ero HenocpeACTBEHHOrO
y4acTusl.

Jlns oOyuaromuxcst 1Mo 3aoyHoi opme 00ydeHus, caMoCTOsATeNbHAs paboTa MOXKET
BKJIFOYATh B CeOSI KOHTPOJIBHYIO paboTy.

B nporuecce BBINMONTHEHUS] CAMOCTOSATENIBHOM paboThl, Y oOydaromierocs GopMHUpYyeTCst
1enecooOpa3Hoe IUIAHUPOBaHHWE pabodyero BPEMEHM, KOTOpOE€ IO3BOJIIET UM pa3BUBaTh
YMEHHUS U HAaBBIKM B YCBOGHMM M CUCTEMAaTH3allMU NMPUOOpETaeMbIX 3HaHUU, oOecrieuynBaeT
BBICOKMI ypOBEHb YCHEBAEMOCTH B TMepuoj OOydYyeHHUs, IOMOTraeT IOJYYUTh HaBBIKU
MOBBIIIEHUS MPO(PECCHOHAIBHOTO YPOBHH.

MeTtoauyeckuMi ~ MaTepualiaMy, HANpaBISIONIMMU  CaMOCTOSITENIbHYIO — paloTy
00y4aroImuX CASIBISIOTCS:

— y4eOHO-MEeTOAMUYECKUI MaTepuall o AUCLUILINHE.

11.4. Meroanyeckue yka3aHus JUIsl OOy4aroIUXCsS MO IMPOXOXKIAECHUIO TEKYILIEro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuii KOHTpPOJIb YCIIEBA€MOCTH MpEeAyCMAaTpPHBAET KOHTPOJb KayecTBa 3HAHUH
00yyaroluXxcsl, OCYIECTBISIEMOIO B TEUEHNE CEMECTPA C IIeJIbI0 OLIEHUBAHUS XOJa OCBOEHUS
JUCLUTUIAHBL.

B Teuenne cemectpa B cucteme auctaHiuoHHoro obOyudenus ['YAII B ¢opme
TECTUPOBAHUS TPOBOAATCS JIB€ MPOBEPOUYHBbIE pPabOThl IO PEUICHHWI0 33aJady M OAMH
TEOpEeTUYECKHil onpoc (repeueHb BOMPOCOB I TECTOB pa3MelleH B «baHke BOMpocoB» B
cucremMe quctaHimonHoro ooyuenus I'Y AIT).

Pe3ynbTarhl TEKyIEro KOHTPOIS YCIEBAEMOCTH OyIyT YUUTHIBATHCS MIPU MPOBEACHUN
MPOMEXYTOUHOW arrecTaudud (IpU  MCIOJIB30BaHUM  OalbHO-PEHTHHIOBOM  CHCTEMBI
OLICHMBAHMSI, KKIBIH BUJ KOHTPOJIA OIEHUBAeTCs B Oamiiax, U3 KOTOPBIX (opMUpPYETCs
UTOTOBBIH pe3ysbTar).



11.5. Meroauyeckue  yKazaHUs I OOYYArONIUXCS 1O  MPOXOXKICHUIO
IIPOMEKYTOUYHOM aTTECTALUU.

[IpomexyTouHas arrecrauus OOy4yarOHmMXcs IMpeaycMaTpUBaeT  OLICHUBAaHUE
MIPOMEXYTOUYHBIX U OKOHYATEIHHBIX PE3YJIbTATOB 00y4deHMs 1Mo nuciuiuimae. OHa BKIIIOYAET
B ce0st:

— 9Kk3aMeH — (opMa OLIGHKH 3HAaHWH, MOJYYCHHBIX OOYy4alOUIMMCS B TIPOIECCEe
W3Y4YeHHUs] BCEH JUCIHUIUIMHBI WJIA €€ YacTH, HaBBIKOB CaMOCTOSITENIbHONH paboThl,
CIIOCOOHOCTH TPHMEHSATh WX JUISl PEIICHUsS MPAKTUYECKUX 3aJad. JK3aMeH, KaK IMpaBuUIIo,
MIPOBOAMTCS B MEPUOJ dK3aMEHAIMOHHON CECCHM M 3aBEpIIaeTCs aTTEeCTAI[MOHHOM OLIEHKON
COTIUYHOY, «XOPOIIO», KyJAO0BIETBOPUTEIHHOY, KHEYIOBICTBOPUTEIHHO.

Cucrema OLEHOK MPU MPOBEACHUU MPOMEKYTOUHOM aTTeCTallMd OCYIIECTBISETCS B
cooTBeTCTBUM ¢ TpeOoBanumsMu [lomoxennit «O TeKylieM KOHTPOJE YCIIEBAeMOCTH H
MMPOMEXKYTOUHOU arrectannu cTyAeHTOoB ['YAII, oOydaronmuxcst mo mporpaMMaM BBICIIETO
obpazoBanus» U «O MOAYJIBHO-PEUTHHTOBOM CHUCTEME OLEHKH KadyecTBa Y4eOHOH paboThI
ctyaeHToB B 'Y AID».



Jluct BHECeHUsI U3MEHEHUH B pabouyro MporpaMmy AUCHUTUINHBI
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CopaeprxaHue U3MEHEHUH U JOTIOTHEHUI
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