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AHHOTaUs

JucrunnmHa «MaTtemaTuka. AHAIUTHYECKas: TEOMETPHUS | JIMHEHHas ainreOpa» BXOIUT B
00pa3oBaTelbHYI0 MPOrpaMMy BBICIIETO OO0pa3oBaHUS — NPOrpaMMmy CIEHHUATUTETa IO
HalpaBjeHUIO  MOArOTOBKHM/  crenuainbHocTH  25.05.03  «TexHudveckass  dKCIUTyaTarus
TPAHCIIOPTHOTO  Pagro000PYAOBAaHUS»  HAMPABICHHOCTH  «TeXHUYecKass  IKCIUTyaTanus
PaaMO3JIEKTPOHHOTO  O0OpPYAOBAHHUS a’pONOPTOB W BO3IYIIHBIX Tpacc». Jlucumrumnaa
peanu3zyercs kadenpoit «Nely.

JluciunmHa HareneHa Ha popMUpOBaHUE y BBITYCKHUKA CIIEIYIOUTUX KOMIIETEHITUMN |

VYK-1 «CrnocobeH ocCymiecTBIsATh KPUTUYECKHH aHaIu3 MPOOJEMHBIX CHUTyallud Ha
OCHOBE CHCTEMHOTO TI0JIX0/1a, BEIPAa0aThIBATh CTPATETHIO ACHCTBUI»

OIIK-1 «Croco0eH ucnoiib30BaTh OCHOBHEIC 3aKOHBI MATEMATHKH, €IMHUIIBI H3MEPEHUS,
dbyHIaMEHTAIbHBIC TTPUHITUIIBI K TEOPETHIECKUE OCHOBBI (DU3UKH, TEOPETUUECKON MEXaHUKH

Conepkanve NUCHMILUIMHBI OXBAaThIBAET KPYr BOIPOCOB, CBSI3aHHBIX C TEOpHUEH
KOMILUIEKCHBIX YHCEJI, CHUCTEMaMH JIMHCHHBIX YPaBHECHUM, JIMHCHHBIMU TPOCTPAHCTBAMHU,
BEKTOPHOU aireOpoil U aHATUTUYECKON TEOMETPHCH.

[IpenogaBanne AMCHUIUIMHBI MpEAyCMATpUBaeT Cienyromue QopMbl OpraHu3aluu
yu4eOHOro  TpoIlecca: JeKyuu, NPaKkmudeckue 3aHAmus, Ccamocmosmenvhas paboma
obyuaroue2ocs.

[IporpammMoit AMCHUIUIMHBI TPEAYCMOTPEHBI CIEAYIOIIME BHUABI KOHTPOJIS: TEKYIIUI
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHAsI aTTecTalus B (hopMe IK3aMeHa.

OO0mast TpyA0eMKOCTh OCBOCHUS JAWCIMILIUHBI COCTABISCT 4 3a4eTHBIX eAuHHIbI, 144
yaca.

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUH »



1. TlepedeHb IIAHUPYEMBIX PE3YJILTATOB O0YUYCHHS MO JUCIUTUINHE

1.1. Tlenu npenomaBaHus JUCITUTITHHBI

HucuummmHa «MareMaTtuka. AHATUTHYECKass TEOMETpUs H JIMHEWHas anreopay
SIBJIIETCS. BOKHOM COCTaBHOM YacCThIO Kypca BbICIIEH MaTeMaTUKU, KOTOPBIH JIEKUT B OCHOBE
BCEll cucTeMbl BBICHIETO OOpa30BaHUS COBPEMEHHOTO  CIEIHAINCTa U H3y4aer
MPOCTPAHCTBEHHbIE (OPMBI U  KOJIMYECTBEHHBIE COOTHOILIEHUS OKPY)KAIOIIEro Hac
JEACTBUTEIILHOTO MUpA.

W3ydyenne  gaHHOW  JUCHUIUIMHBI  TO3BOJSET  Pa3BUTh  MPOCTPAHCTBEHHOE
NPEJCTaBICHUE CTYJCHTa; CTUMYJIHPYET €ro BOOOpaXEHHE; pAa3BUBACT €ro CYETHHIC
CIIOCOOHOCTH; TMO3BOJIIET JIEMOHCTPUPOBATH LIEJICYCTPEMIEHHOCTh, OPraHU30BaHHOCTh INPHU
MIPOBEICHUH OOJIBIIETO 00hEMa BHIYHUCICHUH; 00BEINHACT OONBIIMHCTBO PaHHEEe U3yYCHHBIX
MOHSATHUH.

BaxHOCTh yKa3aHHBIX MOJIOKEHUI 00yCJIOBJIEHA TEM, YTO MaTeMaTHWKa SBJSIETCS HE
TOJIBKO MOIIHBIM CPEJICTBOM PEUICHUS IPUKIIAHBIX 33a]]a4 U YHUBEPCAJIbHBIM SI3bIKOM HAYKH,
HO TaKXe U 3JIEMEHTOM OOIIel KyIbTYpHI.

Matematuueckue METOAbl HMCCIEAOBAaHUSA, MOJCIUPOBAHMS, MPOSKTUPOBAHUSA,
OTMPAIOIIYIOCS HA JaHHYIO AUCIUILUIMHY, HTPAIOT BCEe OOJIBIIYIO POJIb B COBPEMEHHOI HayKe
U TeXHUKE. B 3HaYNTENbHOM CTEMEeHU 3TO BHI3BAHO BCE YOBICTPSIOIIUMCS Pa3BUTUEM HAYKH H
TEXHUKH, TJIABHBIM 0O0pa3oM BBIYMCIUTEIHHONH TEXHUKM W HH(OPMAIIMOHHBIX CHCTEM, a
TaKk)Xe KOMIBbIOTEpHU3AIMel MpakTUYecku BcexX obiactel 3HaHWN. BO3MOXKHOCTH YCHEIIHOTO
WCTIOJIB30BAHUSI MATEMATHKH IS PEIICHUS KOHKPETHBIX 3a/1a4 CYIIECTBEHHO PACIIMPSIOTCS,
4YTO, B CBOIO OdYepelb, MPUBOAUT K HOBBIM TpPEeOOBaHUSAM, TMPEABIBIAEMBIM K
MaTeMaTHYeCKOMY OOpa30BaHMUIO COBPEMEHHBIX CIEIHAIMCTOB B O0JIACTH MAaTEMaTHYECKHX
METO/IOB.

B oOnactn BocmHTaHWS JUYHOCTH UENBIO TOATOTOBKH IO JAHHOW TUCIMIUIMHE
aBigeTcs (HOpMHUpOBAHHE CIIOCOOHOCTH JIOTUYECKH BEPHO, ApryMEHTHUPOBAHHO M SICHO
CTPOUTH YCTHYIO M INCbMEHHYIO PEYb.

1.2. JlucuumiuHa BXOJIUT B COCTaB 0053aTeIbHON YacTU 00pa3oBaTEIbHON MPOTPAMMBbI
BeIcIero oOpasoBanus (nanee — OIT BO).

1.3. IlepeueHb MIAHUPYEMBIX PE3YJILTATOB OOYUEHUS MO AUCLUHUIIIMHE, COOTHECEHHBIX C
IUIaHUpyeMbIMH pe3ynbTratamu ocBoeHust OIT BO.

B pe3ynbrare M3ydeHus NUCLUILIMHBI 00ydYaroUuiics AODKEH 00janaTh CieTyOLUMU
KOMIICTCHIIMSIMY WJIH WX 9acTaMH. KOMIETeHIINY W WHIUKATOPHI MX JIOCTHKEHUS TIPUBEICHBI B
tabnure 1.

Tabmuma 1 — I[lepeyeHs KOMITETEHIIMI ¥ UHIUKATOPOB UX JTOCTHKECHUS

Kon n
Kareropus (rpymnmna) Kon u HanMeHoBaHHe WHIMKATOpA
KOMIIETEHIIUH HarMCHOBAHHE JIOCTHIKEHHST KOMIIETEHIIMH
KOMIIETCHIIUHU
VK-1 Crnocoben
OCYIIECTBIISATh
KPUTHYECKHI
aHanu3 npobnemubix | YK-1.B.1 BnageTs HaBbIKaMU CUCTEMHOTO U
YHuBepcalbHbIC CUTYyaIliil Ha OCHOBE | KPUTHYECKOTO MBITIIICHUS; METOTUKAMU
KOMIICTCHIIUU CHCTEMHOTO MOCTAaHOBKH LIEJIH, OTIPEIENIEHHUsI CIOCOO0B
oX0/1a, ee JOCTHKEHHUS
BBIpa0aThIBATh
CTpaTETHI0
JencTBuit
OIIK-1 Cnocoben OIIK-1.3.1 3HaTh OCHOBHBIC 3aKOHBI
O6menpodeccuoHaabHbIE | UCMOIB30BATH MaTeMaTUKH, €IMHUIIBI U3MEPEHHUS,
KOMIICTCHIINHU OCHOBHBIE 3aKOHBI dbyHIaMeHTallbHbIE IPUHITUIIBI U
MaTeMaTUKH, TEOPETUICCKHE OCHOBBI (DU3HKH,




€IMHULIBI TEOPETUUYECKON MEXaHUKHU
U3MepeHus,
byHIaMeHTalIbHbIE
MIPUHIIHAIIBI |
TEOPETUYECKHE
OCHOBBI (PU3UKH,
TEOPETUUYECKOMN
MEXaHUKH

2. Mecro nucuurnHbl B cTpykType OI1
Jucnuniuna He Oa3upyercs Ha 3HAHUSX, paHee MPUOOPETEHHBIX CTYIEHTaMH IpH
M3Y4YEHUU B BY3€ KaKUX-THUOO JUCIUTIINH.
3HaHUs, MOJTYYEHHbIE IPU U3YYEHUU MaTepuana JaHHOM JUCUUIUIMHBIL, UMEIOT Kak
CaMOCTOATENIbHOE 3HAYEHHUE, TaK U UCIIOJIB3YIOTCS MPU U3YUYCHUU APYTUX AUCLUUILINH:
- Marematuka. Teopust BEpOSITHOCTEH U MaTEMATUUYECKAsl CTATUCTUKA

3. O0beM U TpyI0EeMKOCTb TUCIUTLIAHBI
Jannaple 00 o0meM oO0beMe TUCIUIUIMHEI, TPYIOSMKOCTH OTACIBHBIX BUIOB Y4EOHOM
paboThI 10 TUCIUILTHHE (M paclpeie]ieHue 3TOH TPYJAOEMKOCTH 110 CEMeCTpaM) IPEeACTaBICHbI B
Tabauie 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:

nexiuu (JI), (dac) 34 34

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

qac

naboparopusie pabotsl (JIP), (dac)

KypcoBoii npoekT (padota) (KII, KP), (yac)

HK3aMeH, (Jac) 45 45
Camocmoamenvnan paboma, Bcero (4ac) 31 31
Buo npomesxcymounoit ammecmayuu:. 3a4er,
mudd. 3auer, sx3ameH (3auer, Judd. 3auy, OK3. OK3.
OK3.%%)

*k
[IpuMeuaHue:  kaHAMAATCKHI SK3aMEH

4. ConepxaHue JUCITUTUTHHBI
4.1. PacnpeneneHue TPyJOEMKOCTH JUCIUILTAHBI IO pa3esiaM U BUAAM 3aHITHIA.
Pazensl, TeMBl TUCIUATIIMHBI U MX TPYJAOEMKOCTh TPUBEICHBI B TAOIHUIIE 3.

Ta6J'II/II_Ia 3- Pa3;[em>1, TCMbI JUCHUIINHBI, UX TDYOZOCMKOCTbH

Paznesbl, TeMbl JUCIIMITIHHBI Jlexunn | 113 (C3)) - JIP KT CPC
’ (gac) (gac) (dac) (gac) (dac)
Cewmectp 1
Paznen 1. KoMriekcHbIe 9nciia M1 MaTPHUIIBI 6 8 5
Paznen 2. Cuctemsbl TMHEHHBIX YpaBHEHUN 6 9 5




Pasnen 3. JIuneiinble nmpocTpaHcTBa

Paznen 4. BexTopbl

PaSI[eJ'I 6. HpHMaH 1 MJIOCKOCTBh B IPOCTPAHCTBC

5 0 5
6 8 4
Paznen 5. IIpsamas Ha NIOCKOCTH 4 4 4
4 5 4
3 0 4

Paznen 7. KpuBbie BTOporo nopsiaka

Hroro B cemecTpe: 34 34 31

Hroro 34 34 0 0 31

[IpakTuyeckas MOArOTOBKA 3aKIIOYAETCS B  HEMOCPEICTBEHHOM  BBINOJIHEHUH
OoOy4JaloIMMUCS  OMNpEeNeJeHHbIX  TPYAOBBIX  (YHKIUH,  CBSI3aHHBIX ¢  Oya;yulei
npodeCcCHOHATIBHOMN 1S TETbHOCTBIO.

4.2. CopnepskaHue pa3/ieioB U TeM JICKIIMOHHBIX 3aHITHH.
Copep:xanue pa3elioB U TeM JICKIIMOHHBIX 3aHITHI MIPUBEICHO B Ta0HIIE 4.

Tabmuna 4 — ConeprkaHue pa3esioB U TEM JICKIIMOHHOTO ITUKJIA
Howmep paznena Ha3BaHue u copepxanue pa3JenoB U TeM JEKIIMOHHbIX 3aHATUN

1. [TonsATHE KOMIIIIEKCHOIO YKcia. JlelcTBUS HAl KOMIUIEKCHBIMHA YUCIIAMU B
anrebpanveckoir ¢opme. JleiicTBUs HaJ KOMIUIEKCHBIMH YHCIAaMH B
Tpuronomerpuueckoii popme. @opmyna Myaspa. V3pneueHue KopHS H3
KOMILIEKCHOTO uncia. (2 gaca)
Ilonsatne marpunbl. JIuHeiHble omnepauuu Hajg Marpuuamu. JluHenHas
3aBUCUMOCTh W HE3aBUCUMOCTh MaTpull. TpaHCHOHMPOBAHHE MATPHUII.
YMHOXeHuEe MaTpull. MHOTOUJIEHBI OT KBaIpaTHBIX MaTpull (4 yaca)
2. Onpenenurenu u ux cpoiictsa. O0partHas MaTpuna. Pemenue npocreimmx
MAaTpuU4HbIX YypaBHEHUH. MaTpuuHblli METOJ PEIICHUS JMHEHHBIX
ypaBHeHUH. (2 Jaca)
Merox Kpamepa. Meton I'aycca. (2 gaca)
CoOcTBeHHbIE 4YMClIa U COOCTBEHHBIE BEKTOPBI KBaJAPATHBIX MaTpULl.
ODYHKIMK OT KBaAPATHBIX MaTpuIl (2 yaca)
3. Jluneitnple mnpoctpaHcTBa. OmpeneneHue U npuMmepbl. basuc u
KoopauHaThl.  JluHeliHble mpeoOpa3zoBaHMs. Marpuna  JIMHEHHOro
npeoOpa3zoBanus. (5 4acoB)
4. I'eomerprueckue BekTopsl. OCHOBHBIE ONpenencHus. JInHelHble onepanun
HaJl BeKTOopaMu. JInHeitHas He3aBUCUMOCTh BEKTOpOB. basuc. KoopauHatsl.
CucTeMbl KOOpAMHAT HA INIOCKOCTH M B IPOCTpaHCTBe (4 yaca)
CkansipHOe poM3BeIeHNE BEKTOPOB. BekTopHOE Mpon3BeieHEe BEKTOPOB.
CMeniaHHOE POM3BEIEHUE BEKTOPOB. (2 yaca)
S. VYpaBHeHMs] NpsIMON Ha IUIOCKOCTH. 3aJjaud HAa COCTaBJIEHHE ypaBHEHUI
npsiMoid. (2 Jaca)
Yros Mexay NpsSMBIMU Ha IJIOCKOCTH. PacCTOsTHUE OT TOYKHM 10 NMPSAMOU Ha
10cKOCTH. PaccrosiHue Mexay napauieIbHbIMU IPSIMBIMU. (2 daca)
6. YpaBHeHMsI IJIOCKOCTHU. 3a/1aHue MPsIMOM B MPOCTpaHCTBE. (2 yaca)
VYroa Mexy IIOCKOCTIMU. YTOJI MEXIy IPSIMBIMU B ITPOCTPAHCTBE. YTOJ
MEXIYy MNpsSMOMl M IUIOCKOCTBbIO. PaccTosiHME OT TOYKM 10 IMJIOCKOCTH.
PaccrosiHre mMexay mapajielbHBIMU IUIOCKOCTSIMH. PaccTosiHue oT TOUKH
JI0 TIPSIMOI B TIpOCTpaHcTBe. (2 vaca)
7. Onnunc. ['mnepbona. [Mapabona. IlonsipHoe ypaBHEHHE KPUBOH BTOPOTO
nopsiaka. KanoHnyeckue ypaBHeHUs: KpUBOM BTOpOro nopska (3 yaca)




Tabmuua 5 — [IpakTuyeckue 3aHATHS U UX TPYJOEMKOCTb

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHITHS
Tembl mpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTb MIPUBEICHBI B TAOIHIIE 5.

N3 Hux Ne
DOpMBINPAKTH N
No . Tpynoem- | mpakTH4EeCKOM | pazzaena
Wi TeMbl MpaKTUYECKUX 3aHATHI H4ECKHX kocTs, (dac)| moaroTosky, | aucwm-
3aHATHH
(dac) JIUHBI
Cemectp 1
1. | JelicTBUs HaJ KOMILICKCHBIMU Pemrenue
qrcliaMU B alireOpandeckoi 3amaq 9 1
¢dopme. Tpuronomerpuueckas
(dopmMa KOMIUIEKCHOTO YHCIIA.
2. | Jle¥icTBHs HaJ KOMILUICKCHBIMH Pemrenue
qucllaMu B 3a1a4 2 1
TPUTOHOMETPHUUYECKOU opme
3. JIuHeliHbIe Onepany Haj Pemenue
MaTpHULaAMH. 3aj1a4 9 1
TpaHciOHMpPOBaHKUE MATPULL.
YMHOXEHHE MaTpHIL
4. KonTponbnas padora Nel Pemenne 2 1
3ajau
5. | Boluncnenue onpenenurenei. Pemenne
OO6parnas maTpura. Pemenue 3a7a4 2 2
MAaTPUYHBIX YPABHEHMI.
6. MartpuuHbslii METOA pEeLICHUS Pewmenne
CHCTEM JIMHEHHBIX YPaBHEHUII. 3aja4 2 2
Merton Kpamepa
7. Meron lNaycca Pemenue 5 2
3a/1a4
8. KonrtponbHas pabora Ne2 Pemenue 3 2
3a/1a4y
9. Pa3noxeHnue BEKTOPOB 110 Pewenue
6azucy. Beruncnenue 3a7a4
KOOp/AMHAT TOYEeK B o01Iei 2 4
JIEKapTOBOM CUCTEME
KOOpJUHAT.
10. CkanspHOe Mpou3BeIeHNE Pemenne 9 4
BEKTOPOB 3aja4
11. BekTopHoe u cmenianHoe Pemenne 9 4
ITPOU3BENCHUS BEKTOPOB 3aja4
12. KonTponbnas padorta Ne3 Pemenue 9 4
3ajau
13. VYpaBHEeHMsI IPSAMOIL Ha Pemenue 9 5
MJIOCKOCTH. 3a/1a4y
14. 3aza4yu Ha MpSAMYIO Ha Pemenue 9 5
MJIOCKOCTH 3a/1a4y
15. [Ipsimast ¥ IIOCKOCTH B Pemenue 9 6
MIPOCTPAHCTBE 3a/1a4y
16. KonrtponsHas pabora Ne4 Pemenue 3 6

3a7a4




\ Bceero:

4.4. JlabopatopHble 3aHATUS

Tembl 1a00paTOPHBIX 3aHATUHN U UX TPYIOEMKOCTb IIPUBEACHBI B Ta0HIIe .

Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJOEMKOCTb

Ne
/o

HaunmenoBanne 1abopaTopHbIX padboT

TpynoemMKocTsb,
(dac)

N3 Hux Ne
IIPAaKTUYECKON | paszeiia
HOJArOTOBKH, | JUCLHII
(gac) JIMHBI

Y4eOHBIM MJIaHOM HE MPEAYyCMOTPEHO

Bcero

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BBITIOIHEHUE KypCOBOU PabOTHI

V4eOHBIM IJIAaHOM HE npeayCcCMOTpCHO

4.6. CamocrosrenbHas padoTa 00yJaronIuxcs
Buiel caMocTosITeNIbHOM paOOThI M €€ TPYAOSMKOCTh ITPUBEICHBI B TAOIHUIIE 7.

Tabnuna 7 — Bunbel caMmocTosTenbHON paboThI U €€ TPYAO0EMKOCTh

. Bcero, | Cemectp 1,
Bun camocrositensHOI paboTh
qac qac
1 2 3
W3yueHne TeOpeTHIecKoro MaTepuaia
9 9
nucturaHbl (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuetHo-rpaduueckue 3aganus (PI'3)
Brimonnenue pedepara (P)
[ToaroToBka K TEKyuieMy KOHTPOJIIO 8 8
ycneBaemoctu (TKVY)
Jomamraee 3amganue (/13) 8 8
Kontposabnble pabotsl 3a04HHKOB (KP3)
IToaroToBKa K MpOMEKYTOYHOU 6 6
atrecranuu (ITA)
Bcero: 31 31

5. IlepeueHb yueOHO-METOINYECKOTO OOECTIeUeHUS
JUISL CAMOCTOSITETTEHOM PabOThI 00YUAIONIUXCS IO TUCIUIUIMHE (MOJTYITIO)
Y4eOHO-MeTOInYeCKHe MaTepualibl ISl CaMOCTOSITENbHOW paboThl 00ydaromuxcs yKa3aHbl B

.. 7-11.

6. [lepeyeHb EUATHBIX M YICKTPOHHBIX YICOHBIX U3TaHUI
[lepeueHb meYaTHBIX U SJIEKTPOHHBIX YUEOHBIX U3/IaHUH TIpUBeieH B TabmuIle 8.
Tabmuna 8— [lepedeHb NMEYaTHBIX U MJICKTPOHHBIX YUCOHBIX M3IaHHMA

Mudp/
URL anpec

bubnuorpaduueckas ccpiika

KomtuectBo
AK3EMIUISIPOB B




onoImoTeKe

(KpoMme SIEKTPOHHBIX
AK3EMILTSIPOB)
VK 514 BBK bexnemumiera JILA., Tlerpouu A.1O., Uybapos N.A. 200
22.151 6542 COOpHHUK 3a7a4 110 aHATUTHYECKOH TEOMETPUH U

JUHEeHHOH anrebpe: Yueo. mocooue / [Tox pen. 1.B.

Bexnemuriesa. — 2-e us., nepepad. — M.: DUSMATIIUT,

2006. — 496 c.

YK KazakoB A.5l, Makaposa M.B. Maremaruxka. 50
517.521(075.8) Amnanuruueckas reomerpust: yue0. [Tocooue / CIIO.:

I'VAIIL 2019. - 51 c.
http://e.lanbook.co | beknemuries, J[.B. Kypc aHanuTHuecKoi TeOMETpUH U OBC Jlanb
m/book/58162 JIMHEHHOM aireOpsl. [IIEeKTPOHHbIH pecypc] —

OnektpoH. naH. — CII06. : Jlans, 2015. — 448 c.
http://e.lanbook.co | beknemuriera, JI.A. COOpHUK 3a1a4 M0 aHATUTHIECKOM SBC Jlaus
m/book/72575 rEOMETPHUH U JIMHEWHOH anrebpe. [DIeKTpoHHBIN pecypc]

/ J1LA. Bexnemurena, JI.B. bexnemumes, A.1O.

[MerpoBuy, U.A. UybapoB. — Dnekrpon. nqan. — CII0. :

Jlanb, 2016. — 496 c.
http://e.lanbook.co | HoBukos, A. 1. Havasa iuHeiHO# anreOps 1 OBC Jlanp
m/book/71997 aHaINTHYECKas FeOMeTpHs : yueOHoe mocodbue / A. 1.

HoBuxos. — Mocksa : DU3MATIIUT, 2015. — 376 c.
https://e.lanbook.c | Maremaruka. 3a1a4n MOBBINICHHON TPYIHOCTH IS OBC Jlanp
om/book/115483 CTYIICHTOB BY30B : yueOHoe nmocobue / 1. B. UBanos, O.

K. UBanosa, O. A. OkxyneBa, H. A. ToiueHHUKOBA ; 1101

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

2019. — 156 ¢

Wenera, A. M. Jlunelinas anreOpa. AHaJIUTHUECKAS 9BbC Jlaun
https://e.lanbook.c | reomeTpus : yuebHoe ocobue / A. M. Usnera, I1. 1.
om/book/152265 IMpunyrkas, W. /1. Yepusix. — 5-e u3a-e, ucop. u 101, —

Hosocubupcek : HI'TY, 2019. — 183 c..
https://e.lanbook.c | Beknemuines, /1. B. Kypc aHanuTu4aeckoii reoMeTpuu U OBC Jlanp
om/book/58162 JIUHEHHOM anreOps! : yueouuk / J[. B. beknemures. —

13-e m3n., ucnp. — Canxr-IlerepOypr : Jlansb, 2015. —

448 c.
https://e.lanbook.c | T'eBopksin, I1. C. Beicinas maTemaruka. JInHeiHas OBC Jlanb

om/book/48192 anreOpa U aHaJTMTUYECKAsi TeOMETpus : yueOHOe mocodue
/ I1. C. T'eBopksin. — Mocksa : ®DUSMATJINUT, 2011. —
208 c.

https://urait.ru/bco | Jluneitnas anrebpa u aHATUTHYECKAst TEOMETPHS:

de/436467 y4eOHHK U IpakTHKyM 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 | Cabutos, U. X. Jluneiinas anrebpa u

0de/493221 aHAJMTUYECKasi TEOMETPUS: Y4eOHOe Toco0ue JIIst
By30B / . X. Cabutos, A. A. Muxaines. - 2-¢ u31.,
ucnp. u non. - Mocksa: M3gatensctBo FOpaiit, 2022.
— 258 c.

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

00e/434042 aHanmuTH4yeckas reomeTpusi. COOpHUK 3a1aHUi:

yaeOHoe mocodue /ytst 0akaiaBpuara U CrieluaInTeTa
/ E. T'. ITaxomoBa, C. B. PoxxkoBa. - Mockaa :
WznarensctBo IOpaiit, 2019. - 110 c.



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

https://urait.ru/bc | JIyosiruna, E. H. Jluneiinas aiareopa: yueOHOE
00e/430892 noco6ue ans By3oB / E. H. JIyosruna, E. M.

BeuromoB. - 2-e u3n. - Mocksa : U3garenscTBo
FOpaiir, 2019. - 150 ¢

7. IlepeueHb 31EKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHOHU ceTn « HTepHeT»
Ilepeuens DIIEKTPOHHBIX 00pa3oBaTeIbHbIX pecypcoB UH(pOpPMaLMOHHO-
TEJIEKOMMYHUKAaMOHHON ceTtu «/HTepHeT», HEOOXOAUMBIX JJIi OCBOCHHUS JIUCLUIUIMHBI
npuBe/ieH B Tabsmie 9.

Tabmuma 9 — IlepedeHb DJIIGKTPOHHBIX O0pa30BaTENBHBIX PECYPCOB HH(POPMAIMOHHO-
TEJICKOMMYHHUKAIMOHHOMN ceTn « HTepHeT»
URL aapec HaumenoBanue

http://www.math-net.ru OO01IepOCCHICKUIT MaTEMaTHYECKHIA TTOPTAI
http://e.lanbook.com/view | DBC «Jlaub»

8. Ilepeuenp HHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHMS, MCHOJIB3YEeMOTO MpPU OCYIIECTBICHHU
00pa30BaTENLHOTO MPOoIecca M0 JUCIUIIIHHE.
[Tepeuenp nUCMONIB3yeMOTr0 IPOrpaMMHOTO oOecTieueHHs npeacTabieH B Tabmuie 10.

Tabmuna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHIS

Ne i/t HaumenoBanue

He npenycmotpeno

8.2. [lepeuenn MH(POPMALOHHO-CITPABOYHBIX CUCTEM,UCII0JIb3yEMbIX pu
OCYIIECTBIICHHH 00pa30BaTEeILHOTO MpoIiecca Mo AUCIHUITTHHE

[lepeyeHp WCMONB3yeMBIX WH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEICTABICH B
Tabymue 11.

Tabnuna 11— [lepeuens nHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

No /1t HanmenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYeCKas 6a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa3oBaTeNbHOTO Mpoliecca Mo AUCHUIINHE, IPecTaBieH B Tabiauuel 2.

Tabmuna 12 — CoctaB MaTepralbHO-TEXHIUYECKON 0a3bl

Ne HanmeHnoBaHue cocTaBHON 4acTH Howmep aynuropun
n/m MaTepUaIbHO-TEXHUUECKOH 0a3bl (TIpu HEOOXOMMOCTH )
1 | YyeOHnas ayauropus 1jsl 3aHATUH JIEKIIMOHHOTO THIIA, 3aHATHH yin. T"acremno, a. 15,

CEMHUHAPCKOT0 TUIIA, TPYITIOBBIX U WHIUBUTYATbHBIX
KOHCYJbTAIUH, TEKYILIETO KOHTPOJIS U IPOMEKYTOUHOM
arrectaruu. OcHamenue: Crnienpanin3upoBaHHas MeOeb;
TEXHUYECKHE CPEJICTBA OOyUEHUS, CITyKaIIHe TSI
npecTaBieHus yueOHoi nHpopmanyu 60ab1I10M ayJUTOPHH;
Ha0Op JIEMOHCTPAIIMOHHOTO 000PYIOBAHMS

2 | YueOHas ayAuTOpHS IS IPAKTHUECKUX 3aHSATHH, 3aHATHIA ya. 'acrenno, 1. 15,
CEMHHAPCKOI'0 TUIA, TPYNIOBBIX U WHAMBUAYAJIBHBIX



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

KOHCYJIbTAI[UM, TEKYILIETO KOHTPOJISI U TPOMEKYTOUHOMN
arrecranuu. OcHamenue: Crenuanu3npoBaHHas MeOeb;
TEXHUYECKHUE CPEJICTBA OOyUEHUS, CIy>KaIHe JIs
npeacTaBiIeHus yueOHoM nHpopmauy O0IbIION ayAUTOPUH;
MIEPEHOCHOM HAbOP IEMOHCTPAIMOHHOTO 000pPYI0OBaHUS

10. Ouenounble cpencTBa s MPOBEACHUS TPOMEKYTOUHOM aTTeCTaIlN
10.1. CocTaB OIICHOYHBIX CPEIACTBAJS MPOBEACHUS TMPOMEKYTOYHOM aTTeCTAI[H
00ydJaronuxcs mo IMCUUILIMHE TTpUBeIeH B Tabnwuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JJIsl IPOBEACHHS POMEKYTOYHON aTTeCTaIlluu

Buj npomexxyTouHOM aTTecTanuu IlepeueHb OLICHOYHBIX CPE/ICTB

OK3aMeH Crrcok BONpOCOB K 3K3aMEHY;
TecTsl.

10.2. B kauecTBe KpUTEpPHUEB OIICHKH YPOBHSI CHOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIII OOYYaloUIMMHCS TPUMEHSETCs S-0ajulbHasi MIKajla OLEHKUA C(HOPMUPOBAHHOCTH
KOMIIETEHIIHIA, KOTopas npuBecHa B Tadumie 14. B TeueHne cemMecTpa MOXKET MCIOIb30BaThCS
100-6annpHast ~ mKajma ~ MOIYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCIIOJIB30BaHUSI KOTOPOM, YCTAHOBJICHBI COOTBETCTBYIOIIUM JIOKAJILHBIM HOPMATUBHBIM aKTOM
'YAIL
Tabmuna 14 —Kpurepuu onieHKH ypoBHS ¢hOPMUPOBAHHOCTH KOMIIETCHITHIA

Or11eHKa KOMITETEHIUI

Xapakrepuctrka chOpMUPOBAHHBIX KOMIIETEHIII
5-0ayutpHad mIKama paKTep (bopvmp

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBII
MaTepHa,

— YBEPEHHO, JIOTUYHO, MOCJIEI0BATEILHO U TPAMOTHO €r0 U3J1araeT;

— OMUPasiCh HAa 3HAHMUSI OCHOBHOM W JIOMOJIHUTEIHLHOW JIMTEpaTypHl,
TECHO MPUBS3LIBAET YCBOCHHBIC HAYYHBIE MOJIOKEHHSI C MPAKTUYECKON
JIeATEILHOCTBIO HAIIPABJICHUS,

— yMesio 000CHOBBIBAET U apTyYMEHTUPYET BBIJIBUTAEMBIE UM HJICH,

— JIeJIaeT BBIBOABLI U 00OOIICHHS;

— cBOOOJIHO BJIAJICET CUCTEMOM ClIelnaIN3uPOBAHHBIX TOHSITUH.

«OTIIMYHO»
<Ga4YTCHO»

— o0yyarouiicss TBEPI0 YCBOMI MPOTPaMMHBINA MaTepuas, TpaMOTHO U
M0 CYIIECTBY W3JIaraeT ero, ONupasch Ha 3HAHUS OCHOBHOMU
JTUTEPATYPHI;

— HE JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBAa€T YCBOCHHBIE 3HAaHUS C MPAKTHUYECKON AESITeThbHOCTHIO
HaTPABIICHUS;

— apryMEHTUPYET HAyIHBIC TTOJIOKEHUS,

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— BJIaJICET CUCTEMOM CIelUaIn3uPOBAHHBIX TOHSITUH.

(XOPOLIO»
GaduTCHO»

— o0yyaronuiicss ycBOMWJI TOJIBKO OCHOBHOM NpPOrpaMMHBINA MaTepual,
[0 CYUIECTBY M3J1araeT €ro, OMMpasch Ha 3HAHUS TOJIBKO OCHOBHOM
JUTEPaTypPhI;

— JIONyCKaeT HeCYIIECTBEHHbIE OINOKU U HETOYHOCTH;

— HCTIBITBIBACT 3aTPyJHEHHsS B TMPAKTHUYECKOM NPUMEHEHHWU 3HAHUHN
HaIpaBJICHUS;

— cJ1ab0 apryMEeHTHPYET HayuHbIE MTOJI0KEHHUS,

— 3aTpyaHsieTcs B (OpMYIMPOBAHUN BBIBOJOB M 000OIICHHUI;

— YaCTUYHO BJIAJIe€T CUCTEMOM CIENMAIN3UPOBAHHBIX TOHITHH.

«YOOBJICTBOPUTCIIEHO»
(Ga4uTCHO»

— oOyyaromuiicss He YCBOWJI 3HAYUTENbHOM 4YacTh MpPOrpaMMHOrO
MarepHaa;

— JIOYCKaeT  CYLIECTBEHHbIE  OIIMOKM W  HETOYHOCTH  IpHU
paccMOTpeHHH pobsieM B KOHKPETHOM HalpaBlIeHUH;

«HEYIOBJIETBOPUTEIIHLHO
«HE 3aUTECHO»




Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHS,
— He (OopMYTUPYET BEIBOJOB M 0000IIEHUH.

— UCIIBITBIBACT TPYAHOCTU B IPAKTUYECKOM IIPUMEHEHUH 3HAHUM;

10.3. TunoBble KOHTPOJIbHBIC 33aHUS WK HHBIE MAaTePUAIIBI.
Bomnpocsr (3amaun) Asis dK3aMeHa mpecTaBiIeHbl B Tabauie 15.

Tab6muia 15 — Borpocs! (3agaun) 115 2K3aMeHa

1) BbYMCIUTH MPOU3BEICHNE KOMIUICKCHBIX YUCET B
anreOpanyeckoit popme 3arnnucu
(7 — 4i) = (1 + 3i)

OtBer: 19+17i

2) Bepno mu yTBepxkaenue: «JleficTBUTEIbHAS YaCTh
NPOM3BEACHUS KOMITJIEKCHBIX YHCeN B anredpanyeckoi popme
3aIIMCHU BBIYHCIIAETCS KaK PA3HOCTh ITPOU3BEICHUS
JIEMCTBUTEIIBHBIX YaCTEN U IPOU3BEACHUS MHUMBIX 4aCTEU
cOMHOXxHUTeNe». OTBET apryMeHTUpYITE.

OtBer: BepHo (BepHBIM OTBETOM SIBJISIETCH yTBep:KIeHHE:
«/leficTBUTEeIbHASL YACTh NPOU3BENACHHUS KOMILIEKCHBIX
yucesa B ajaredpanvyeckoi gopme 3anucu BbIYHCIAACTCH KAK
Pa3HOCTh TNPOM3BEACHUS JAeHCTBUTEJIbHBLIX 4YacTeil Wu
NMPOM3BeleHUs] MHUMBbIX YacTel COMHOMKUTeEJIE»).

3amaunue 3.
1) BbruuciuTh NpOM3BEICHNE KOMIUICKCHBIX YUCEN B

Ne /it [Tepedenn BOmpoCoB (3a71a4) sl SK3aMeHa Koz
MHJUKaTOpa
VYK-1.B.1
3amanue 1.
1) BbIYHCIUTH MPOU3BEACHHE KOMILICKCHBIX YHCET B
anreOpanveckoit hopme 3anucu
(54 2i)=* (6 + 5i)
Otset: 20+37i
2) BepHo su yTBepkacHuUE: «/leiicTBUTEIbHAS YaCcTh
MIPOM3BEICHUS KOMIUIEKCHBIX YHCEIN B anredpanyeckoil popme
3aIlMCH PaBHA MTPOU3BEACHUIO JEHCTBUTEIbHBIX YaCTEN
COMHOXMUTENEN». OTBET apryMEeHTUPYHTE.
Otser: Hesepno (BepHBIM OTBETOM AABJIAACTCSH
yTrBepaaeHne: «J/leiCTBUTEJbHAS 4YACTh MNPOU3BEICHHUSA
KOMIUIEKCHBIX 4HceJl B ajredopamveckoi ¢opme 3anucu
BbIYMCJISCTCH KaK Pa3HOCTH NPou3BeIeHUs
NeHCTBUTEJbHBIX YACTel U NMPOU3BeeHUs] MHUMBIX YacTeil
COMHOKUTeJICH»).
L 3agaHue 2.




anreOpanveckoit hopme 3anucu
(7 + 4i)* (4 —3i)

OrBer: 40-5i

2) Bepno mu yrBepxkaenue: «JleficTBUTEIbHAS YaCTh
MPOU3BEICHUST KOMIUIEKCHBIX YUCEI B anredpandeckoit popme
3aMKMCH BBIUUCISAETCA KaK CyMMa IPOU3BEACHUS
JICUCTBUTEIIbHBIX YACTEW U MPOU3BEICHUS MHUMBIX YacTe
COMHOXUTEIEH». OTBET apryMEeHTUPYUTE.

OtBer: HeBepHO (BepHBIM OTBETOM SIBJISIETCS yYTBEP KIECHHUE:
«/leiicTBUTE/ILHASL YACTh NPOU3BEACHNSI KOMILIEKCHBIX YHCes B
anredopanyeckoil ¢Gopme 3anucH BBIYHCIISAETCHA KaK Pa3HOCTb
NMPoN3BeleHUs1 eCTBUTENbHBIX 4YacTell M MNPOM3BeIeHUs!
MHHMBIX YacTell COMHOKMTeEJIe).

3ananue 4.
1) BbIYHCIUTH MPOU3BEICHHE KOMIUICKCHBIX YHCE B
anreOpanveckoit hopme 3anucu
(9 — 4i) # (8 — 5i)

OtBet: 52-77i

2) BepHo sn yTBepkacHuUE: «/lelicTBUTEIbHAS YaCTh
NPOM3BEACHUS KOMITJICKCHBIX YHCEN B anreOpandeckon popme
3aMKMCH BBIUMCISAETCSA KaK IPOU3BEICHUS MHUMbIX YacTel
COMHOXkHUTeNEN». OTBET apryMeHTUpPYHITE.

OTBer: Hesepno (BepHBIM OTBETOM fABJIsIeTCS
yTrBepaaeHne: «J/leiCTBUTEJbHAS 4YACTh MNPOU3BEICHHUSA
KOMIUIEKCHBIX 4HceJl B ajredopamveckoi ¢opme 3anucu

BBIYHMCJIAETCS Kak pa3HOCTh NPOU3BeNeHNUs
JAeCTBUTEJILHBIX YacTell M NMPOM3BeeHNs] MHUMbBIX YacTeii
COMHOKHTEJIEi»).

3aganue 5.

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

Orser: 60-51i

2) Bepno nu yrBepxacHue: «IIpousBeqeHne KOMIUICKCHBIX YHCEN
B anreOpanueckoil (hopMe 3ariucH MOKET OBbITh BBIYMCIICHO IO
NpPABUIy BBIYMCICHUS TMPOU3BEACHUS MHOTOWICHOB» OTBET

apryMEHTUPYWTE.

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

3amanue.
1) BBIYHCIUTH MPOU3BEICHHE KOMIUIEKCHBIX YHCEI.

a, = S{cusE -I—:'s:'n;] n i,= ?{cus;+ i s:'n;]

OIIK-1.3.1




OT1Ber: 35((‘05‘5 + i sin E) = 35i
2) BepHo nu yrBepaeHue: «Jlsl BBIYMCIEHUS NPOM3BEICHHS

KOMIUIEKCHBIX ~ 4YuCell ~ HeoOXOAMMO  3amucaTb UX B
anreOpanyeckoM Buae». OTBET apryMeHTHPYHTE.

OtBer: HeBepHO (BepHBIM OTBETOM SIBJISIETCH YTBep:KIeHHE:
«[Ipu BBIYMCJIEHUHM TNPOU3BEAEHHS] KOMILUIEKCHBIX YHCEJ B
TPUTOHOMETPHYECKOI dopme MOAYJIb pe3yjabTarta
BBIYMCJISAETCS KAaK INpPOU3BeleHHe MOAYyJell MHOXKUTeJed, a
apryMeHT Y CJIa PABeH CyMMe apryMEeHTOB COMHOKUTeJIei»).

3amanue.

1) Berumcnutsb JacTHOE KOMIIJIEKCHBIX quCell B
TPUTOHOMETPUYECKOH (hopMe 3amucu.

Z, 1ﬂ[cas§+ i s:'ng]

m . . m
Z; 5(cos-+izing)
OtBer: 2 (msg +isin E) =3 +i
2) Bepuo nu ytBepxkaeHue: «lIpy BBIYMCICHHHM 4YacTHOTO
KOMIUICKCHBIX YHCEIl MOJYJIb U apTyMEHT Pe3yibTaTa SBIISIOTCS
pe3yabTaTaMu JeJICHUs] MOIYJIS ACTUMOrO Ha MOAYJIb JICITUTEIIs
¥ apryMeHTa JeIUMOro Ha apryMeHT nJenutens». OTBer
obocHyiiTe.
OtBer: HeBepHO (BepHBIM OTBETOM SIBJISIETCSl YTBep:KIAeHHE:
«[IpH BBIYHCIEHHMM YACTHOI0 KOMILIEKCHBIX YHCEJ MOIY.Ib
pe3yabTaTa siBIseTcs pe3yabTaTaM JeJeHHs] MOIYJIsl AeJTHMOro
HAa MOAYJb JEJUTEe]Isl, 2 apryMeHTOM - Pa3HOCTb apryMeHTta
NeJUTEI H APTYMEHTa 1eJTHMOT0»).

YK-1.B.1

Kaxk Ha3piBaercst popma 3anmmucy KOMIUIEKCHOTO YHCIIa, HMEIOIIast
BUA z=|z|-(cos@+ising), Kak Ha3bIBAlOTCSA B 3TOU 3amucH |z| u ¢?

OtBer: ®opMa 3anHCH KOMILUIEKCHOT0 YMCJIA, HMEIOIIAS BU
z=|z|*(cos@+isin@), Ha3bIBaeTCs1 TPUTOHOMETPHUYECKOI, I1e |Z| —
MOAYJ1b KOMILUIEKCHOTO YHCJIA, () — APTYMEHT KOMILJIEKCHOI0
yHCcIa

OIIK-1.3.1

Pe3ynpTaT Kakoil onepanuu HaJl KOMIJIEKCHBIMUA YUCIIAMH MOYKET
OBITH 3alIMCaH B BUJIC

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

Otset: B TakoM Buae MO:KeT ObITh 3aNIMCAHA ONlePALMS
YMHOKe€HHSI KOMIUIEKCHBIX YKcesl Z1 U Z2.

YK-1.B.1

Pe3ynpTaTr Kakoil onepanuy HaJ KOMIUIEKCHBIMU YHCIIAMHA MOXKET
OBITH 3ammcaH B BUIE |Z1]:Z2|- (COS(@1-¢2) + iSin(p1-92)) ?
Oteer: B TakoM Buae MOKeT ObITh 3aNIMCAHA ONlePALHS
JAeJeHUs KOMILUICKCHBIX Yice Z1 U Z2.

OIIK-1.3.1

3ananue 1.
1) KowmrmiekcHoe unciio Z 3aicano B alreOpandeckoi u B
TPUTOHOMETPHUECKOH opmax:

YK-1.B.1




'-.-"E i ] w . &
Z= ?+ ki L{cusE+. slng]
Haiinnre 12-10 crenens yucia Z

OTtBet:1

=

2) Kakyro ¢popmy 3amucu yncia Bl Hcnoib3oBain? O0ocHyiiTe
CBOM BBIOODP
OtBert: IIpu Bo3BeleHNH KOMILIEKCHBIX YHce] B CTeNeHb oJiee
PAlMOHAJIBHO UCIO0JIB30BATH TPUTOHOMETPUUYECKYI0 opMy
3alUCH M 1eificTBOBATH MO CJIe1YI0OIeMy NPpaBuiIy: NpU
BO3Be/leHHH KOMILIEKCHOI0 YHCJIa B CTelleHb MOAYJ/Ib YHCJIa
BO3BOMTCS B 3Ty CTelleHb, AprYMEHT YMHO:KaeTcsA Ha
NMoKa3aTeJib CTeNeHH.
Ec/iu ke Mcnosib30BaTh ajredpanyeckyio gpopmy 3anucH, To
He00X0MMO B IAHHOM cJy4dae 12 pa3 yMHOKMTH YHCJI0 CAMO HA
celst.

3ananue 2.
1) KomruiekcHOe YUCi0 Z 3aucaHo B aredpanveckoii u B
TPUTOHOMETPHUYECKOU (hopMax:
T w

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

Hatinure 3-10 crenens uncia Z
Ortsert: -1000

2) Kakyro dopmy 3anucu uncia Bbl ucnonb3oBanu? O0ocHyiiTe
CBOM BBIOOP
OrtBer: Ilpn Bo3BeIeHNN KOMILICKCHBIX YHCeJ B CTeleHb OoJiee
PALMOHAJIBHO HCII0JIB30BATH TPUTOHOMETPUYECKYIO (hopMy
3allMCH M AelCTBOBATD M0 CJleyIoleMy NpaBujy: Npu
BO3BeICHUHM KOMIICKCHOTO YHMCJIA B CTeNeHb MOAYJIb YHC/Ia
BO3BOJUTCSA B 3Ty CTeNeHb, APTYMEHT YMHOKAETCHA Ha
NOKAa3aTeJIb CTeNeHH.
Eciiu e ncnosib30Bath anredpanyeckyro Gpopmy 3anmucH, To
HEe00X0IMMO B JAHHOM cJIy4ae 3 pa3a YMHOKHTH YHCJI0 CAMO HA
ceds1 (MJIM MCNI0JIb30BAaTh (POPMYJIY COKPAILIIEHHOT0 YMHOKEHHUS)

3aganue 1.
1) Haiitu matpuny € = 44 + 3B" rze
2 —2
10 2y,
a=(2, 3 5)B=|—1 3
—3
OtBeT:
(10 -3 17
C_(—m 21 —21)

2) BriGepuTe U3 crimcka HUQPpPOBBIE CPEICTBA, KOTOPHIE MOTYT
OBITH IPUMEHEHBI [Tl pEIIeHUs JaHHOW 3aJjauu.

a) Microsoft Access

b) Wolfram Mathematica

OIIK-1.3.1




c) Microsoft PowerPoint
Otser: b) Wolfram Mathematica

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

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

c=(s 5 1)

2. BpiOepute u3 cnucka nupoBbie CPEACTBA, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JUIsl pEIICHUs JaHHOU 3aJauH.
a) Microsoft Access
b) Wolfram Mathematica
c) Microsoft PowerPoint

Otrser: b)  Wolfram Mathematica

3aganue 3.
1. Haiitu matpuny C = 24 + 3B ‘. roe

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

—4 -3
OrtBer:
_( 8 5 -8
€= (—m 18 —15}
2. Bri6epute u3 crnricka 1M@poBbIe CPeICTBA, KOTOPHIE 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 € = 34 — 5B%, rzie

1 -2
a=(5 3 2e-( 5)

-3
OTtBer:
-2 5 -9

€= ( 4 -6 6 )
2. BriOepure u3 crincka udpoBbie cpesicTBa, KOTOPHIE MOTYT
OBITH IPUMEHEHBI [Tl pEIIeHUs JaHHOW 3aJjauu.

a) Microsoft Access

b) Wolfram Mathematica

C) Microsoft PowerPoint

Oteer: b)  Wolfram Mathematica

3aganue 5.




1. Haiitu matpuny C = 44 + 3B, rze

1 -2
a=(h 4 2= 4

—3
Ortser:
7 13 17
=
(— 14 24 -2 5}
2. BriGepure u3 crincka mudpoBbie cpesicTBa, KOTOPHIE MOTYT

OBITH IIPUMCEHCHBI JJIs pCHICHUA ,HaHHOfI 3a1a4u.
a) Microsoft Access

b) Wolfram Mathematica

C) Microsoft PowerPoint

Oreer: b)  Wolfram Mathematica

1. 3anummre pe3ynbTaT AICUCTBUHN HaJ MAaTPUIIAMH. VYK-1.B.1
A+0=...
OTtBet: A
2. 3anumuTe pe3yibTaT NeHCTBHIA HAJ MAaTPUIIAMU
A+ (-A) =
OtBet: 0
3. Tpomomxwure hopmyry
9.
7(A+B)=
Otser: 7A+7B
4. Tlpomomxute popmymiy
SA-5B=
OTtBet: 5(A-B)
5. Ilpomomxute hopmyiny
2 X(4A)=
Otser: §A
3agandue 1. OIIK-1.3.1
1) Haiitu npousBenenue Matpuil A * B, rae
2 5
o -2 —4
a=( ) B= (n —z)
2 4 5 5 0
Oteer:
_ /8 4
AB = (14.- 13)
10. 2) Bribepure U3 ciicka 1(POBbIC CPEICTBA, KOTOPHIE MOTYT

OBbITH MPUMEHEHBI JJIs pellleHus JaHHOH 3ai1aun. O0ocHyiiTe
BbIOOD LK(poBOrO CcpencTBa
a) Microsoft Access

b) Microsoft PowerPoint
c) Wolfram Mathematica

OtBet: K ungpoBbiM cpeacTBam, KOTOpbie MOTYT ObITh
NpUMeHeHbI /ISl pelleHusl 1aHHoii 3aaa4uu oTHocutcss Wolfram




Mathematica- nporpaMmMmHoe o0ecneyeHne, BKIIOYAKOIIEe
00111101 HA0OP MaTeMaTHYeCKUX (DYHKIMA B TOM UM CJIe
CHCTEMY KOMIIbIOTEPHOM ajredpbl, OpUEHTHPOBAHHYIO HA
MOAr0TOBKY HHTE€PAKTUBHBIX JOKYMEHTOB ¢ BHIYMCJICHUSIMU U
BHU3YaJIbHBIM CONPOBOKIEHUEM.

3amanue 2.
1) Haiitu npousBenenue marpuit A * B, rje

- 2 et )

1 3 0 o
OTtBer:
AB = [_;1 _4"3]

2) Beibepute u3 crircka nu(ppoBbIe CPEACTBA, KOTOPHIE MOT'YT
OBITH IPUMEHEHBI [T pEIICHUs JaHHOW 3aJauu.

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

OtBet: K nndpoBbiM cpeacTBaM, KOTOPbIe MOI'YT ObITh
NpUMeHEeHbI [JIsl pellleHUus JaHHOH 3aaa4u oTHocuTcss Wolfram
Mathematica- mporpammHoe odecneuenue, BKIIOYAOIIEE
00J1b1I011 HA0OP MaTeMaTHYeCKHX (GYHKIMH B TOM YHCJIe
CHCTEMY KOMIIBIOTEPHOM aJredpbl, OpUEHTHPOBAHHYIO HA
NMOATOTOBKY HHTEPAKTHBHBIX JOKYMEHTOB € BbIYUCIEHUSIMH U
BH3YAJIbHBIM CONPOBOXKIEHUEM.

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

A=(ﬂ —2 _3] B= 3 —33)

2 3 5 5 0
OtBeT:
—6 6O
AB = [13 —3)

2) Bribepure U3 crricka 1U(POBbIE CPEICTBA, KOTOPHIE MOT'YT
OBITH MPUMEHEHBI JIJIs peIIeHUs JaHHOH 3a/1a4H.

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

OtBer: K undpoBbiM cpeacrsam, KOTOpbie MOTYT ObITh
NPUMEHEHbI IS peleHust JaHnHoi 3agaun orHocutces Wolfram
Mathematica- nporpaMmmHoe odecnieueHune, BKJIOYAIOIIee
00/1b1110i HA0OP MaTeMaTHYeCKUX (PDYHKIIMIA B TOM YHCJI€e
CHCTEMY KOMITIbIOTEPHOI aJIredpbl, OpMEHTHPOBAHHYIO HA
NMO/ATOTOBKY HHTEPAKTHUBHBIX JOKYMEHTOB ¢ BHIYUCIEHUSIMH U
BU3YaJIbHBIM CONPOBOKIEHUEM.



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

3aganue 4.
1) Haiitu npousBenenue Matpui A * B, rie

A=(ﬂ —2 _3) B= j —53)

2 —4 0 3 0
OTtBer:

_/—11 6
AH_( 4 22]

2) BeiGepuTte u3 crincka nudpoBbie CPEACTBA, KOTOPHIE MOT'YT OBITH
MPUMEHEHBI JIJISl PEIICHHSI TAHHOW 33 1a4H.

a) Microsoft Access

b) Microsoft PowerPoint

c) Wolfram Mathematica

OtBet: K undgpoBbiM cpeacTBam, KOTOpPbie MOI'YT ObITh
NpUMeHEeHbI JIJI51 peleHnsi JaHHOo# 3a1a4u oTHocuTcess Wolfram
Mathematica- nporpammHoe o6ecneyenne, BKIIOYAKOIIEE
00.1b1110ii HA0OP MaTeMaTHYeCKUX (DYHKIIMIA B TOM YHCJI€e
CHCTEMY KOMIIBIOTEPHOM ajiredpbl, OpUEHTHPOBAHHYIO HA
MOAr0TOBKY HHTEPAKTUBHBIX JOKYMEHTOB ¢ BHIYMCJICHUSIMU U
BH3YaJbHBIM CONPOBOKIEHHEM.

3agaHue 5.
Hatitu npousBenenue Marpuil A = B, ryie

2 3
4 -1 —4

A= E=11 -2

¢ D e=(i =)
OrtBer: L 14
AaB = (—2 11)
2. BoibepuTte U3 cucka HUQppoBbie CpeicTBa, KOTOPbIE MOTYT OBITh
IIPUMEHEHBI JUUISl pPELICHMs] JTaHHOW 3a/1a4H.
a) Microsoft Access
b) Microsoft PowerPoint

C) Wolfram Mathematica

OtBet: K undpoBbiM cpecTBam, KOTOPbie MOTYT ObITh
NpUMeHEHBI [JIsl pellleHUus JaAaHHOH 3aaa4yu oTHocuTcss Wolfram
Mathematica- nporpaMmmHoe o0ecneyeHne, BKIIOYAKOIIEE
001611011 HA0OP MaTeMaTHYeCKUX (DYHKIIMIA B TOM YHCJIe
CHCTEMY KOMNbIOTEPHOI ajireopbl, OPUEHTHPOBAHHYIO HA
NMOAr0TOBKY HHTEPAKTUBHBIX JOKYMEHTOB C BHIYMCJICHUSIMH U
BU3YaJIbHBIM CONMPOBOKIEHUEM.

11.

3ananue 1.

1) Haiitu onpeaenuTens 2-ro MOpsIKa MATPUILBI
2 5

-3 7

OtBer:29

2) OO0oCHY#TE KaK BBIYHCIUTH OMPEICIUTEh BTOPOTO MOPSIKA.

YK-1.B.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

OTtBerT:

Jst TOro 4to0bl BHIYUCIUTH OMpeleuTe] b BTOPOro MOpsiaKa
Heo0XO0UMO U3 NMPOM3BeeHUs 3JIeMEHTOB IJIABHOM JANATOHAJIH
BbIYECTh IPOU3BeJeHHE JJEMEHTOB BTOPoil (1M000UYHOI)
AMATOHAJIN

3amanue 2.

1) Haiitu onpenenutelib 2-ro MOPsIKa MaTPHUIIbI
2 3 ‘

o e

OtBer: -22
2) O06o0cHYyiTE KaK BBIYHCIHTD OMPEIEIUTEb BTOPOTO MOPSIIKA.

OrtBer:

J1st TOro 4ro0bl BHIYHMCINTH ONpele/IuTe/Ib BTOPOro MOpsaKa
Heo0X0IMMO M3 NMPOU3BeAeHHUSs 3J1eMEHTOB IIABHOM IHATOHAIHU
BbIYeCTh MPOM3BeJAeHHE JJIeMEHTOB BTOpOH (110004HOIN)
ANATrOHAJIN

3aganue 3.

1) Haiitu onpenenuTeib 2-ro MOpsaKa MaTPHUIIbI
1 —3‘

s s

OtBet: 23

2) OO0oCHYHTE KaK BBIYHCIIUTH OIPEICIUTENh BTOPOTO MOPSIKA.

Otsert:

J1s TOro 4ro0bl BHIYMCJIMTH ONpeJeJuTe]b BTOPOro MOpPsiAKa
He00X0IMMO M3 NMPOU3BEAeHHs IJIeMEHTOB IIABHOW ANAroHaIn
BbIYECTh NPOM3BEACHHE JJICMEHTOB BTOpOH (110004HOIN)
ANATrOHAJIN

3aganue 4.
1) Haiitu onpeenuTenb 2-T0 MOPSIIKa MATPHUIIBI

s ol
—14 -8
OtBert: (

2) OO0oCHYWHTE KaK BBIYHCIUTH OIPEICIUTENh BTOPOTO MOPSIKA.

Otser:

Jl1s TOro 4ro0bl BBIYMCJIMTH ONpeleJuTe]b BTOPOro MOpsiaAKa
He00X0IMMO M3 NMPOU3BEAEHNs IJIeMEHTOB IIABHOW JANAroHaIn
BbIYeCTh NPOM3BEJACHHE JJIEMEHTOB BTOpOH (110004HOIN)
JANATOHAJIN

3amanue 5.
1) Haiitu onpenenuteb 2-ro MOPsIKa MaTPHUITBI

o 3l
10 3

OtBer: -5




2) OO0ocHYHTE KaK BBIYHCIUTH OIPEICIUTENh BTOPOTO MOPSIKA.

Oteert:

Jl1st TOro 4To0bl BHIYMCIUTH ONpele/inTe/Ib BTOPOro Mopsiaka
HeO0X0UMO U3 NMPOW3BeJEHUS 3JI€eMEHTOB IVIABHOM IMATOHAIHU
BbIYECTh MNpPOU3BeJeHHEe 3JIeMEHTOB BTOPOid (MO00YHON)
AUATOHAJIN

OIIK-1.3.1
1 2 -1
3ananue: nana matpuna | 3 1 2
4 -2 5
Haiinure anrebpandeckue 1OMOTHEHUS:
1. Ay
OrtBet: 9
2. Ay
12. Oteert: -7/
3. Az
Otgert: -5
4. Ay
OrtBer: 10
5. Az
Oteert: -5
Uemy paBeH onpenenuTeab TPEYroJbHON MaTPUILIbI? VK-1.B.1
13. OTBeT: onpeaeuTe/ b TPEYroJabHOM MATPUIIBI PaBeH
NMPOM3BeIeHUI0 3JIEMEHTOB IJIABHOM IMATOHAJIN.
O6o3HauuM Ay, As, .., A, — CTPOKH MATPULIBI K €Ly; Oo; ;O - OIIK-1.3.1
JNIEWCTBUTEIILHBIC YHCIIA.
Ecnu cymecTtByeT Takoit Habop uuces, cpeiu KOTOPBIX €CTh XOTs-
OBl OJHO YUCJIO OTJIMYHOE OT HYJISI, U TIPU ATOM JIMHEHHas
KOMOHMHAINS CTPOK MATPHIIBI C STUMHU YHUCIIAMH paBHA HYJIEBOM
14. CTpOKE:
CI1J£11. + ﬂ:}l: +-- CI:lr1"£1:l1'1 = ﬂf
rge 0 =(0,0,..,0).
Kak B 3TOM ciryuae Ha3bpIBatOTCSl CTPOKU MaTpUIIbI?
Otser: Takue CTPOKH MaTPHUIIbI HA3BIBAKOTCSH JUHEHHO
3aBMCHUMbBIMH
IIycTs MaTpuisl A u A y0BIETBOPSIOT YCIOBHIO VK-1.B.1
15 A'‘At=AYA=E, rne E — enununynas MaTpHIia n -To MOPsJIKa.

Kak Ha3pIBalOTCS TaKue MaTPUILBI?
OtBer: Takue MaTpUIBI HA3BIBAIOTCHA 00PAaTHBIMHM MATPHIAMH
110 OTHOIIEHHIO APYT K ApYry (A — oOparnass K A, u A —




obpaTHasi K A™?).

3amanue 1. Halitu matpuiy X u3 ypaBuenus 4 = X = B e OIIK-1.3.1
-1 2 -7 —4
A= BE=
(—2 5) (— 17 —9)
Otser:
1 2
xX= (—3 —1)
3ananue 2. Haittu matpuny X u3 ypaBuenust 4 * X = B rue
-1 2 -9 —4
Aa= B =
( 3 —-’-1-} ( 23 1 l:l)
Otser:
{5 2
X= (—z —1)
3ananue 3. Haittu matpuny X u3 ypaBHenust 4 # X = B rue
-1 3 —-10 -7
A= B=
16 ( 2 - 4-} ( 14 12 )
' Otser:
/1 4
X = (_3 _1)
3ananue 4. Haiitu matpuny X u3 ypasHenus 4 # X = B rnue
1 -2 9 6
A= BE=
(3 —?) (29 19)
OrtBer:
{5 4
xX= (—z —1)
3ananue 5. Haittu matpuny X u3 ypasaenust 4 * X = B rue
1 -3 14 5
A= BE=
(2 —S) (34 12)
OrtBer:
{5 2
X= (—3 —1)
Kak Ha3pIiBaeTcs cuctema aaredpanyeckux ypaBHeHui, kaxaoe uz | YK-1.B.1

17. KOTOPBIX SIBJISIETCS JINHEHHBIM?

Oteer: Takas cucreMa ypaBHeHUIl HA3bIBAETCH CHCTEMOM

JIMHEHHBIX a/Ire0pan4ecKux ypaBHeHUH

Kakue MeTonibl perieHus CucTeM JIMHEHHBIX alre0pandyeckux OIIK-1.3.1
YPaBHEHHUI BaM U3BECTHBI?

18. OtBer: MeToabl pelieHHs] CUCTEM JIMHEHHBIX ajJredpanyeckux
ypaBHenuii: meron Kpamepa, merox I'aycca, MeToa MaTpH4HBIX
ypaBHeHHIi (€ MCMOJIb30BAHHEM OOPATHOM MATPHUIIbI).
CpaBHuTE yC10BHs MIPUMEHEHHSI METOJIOB PELIECHUS CUCTEM YK-1.B.1
JMHENHBIX ypaBHEHUN. Kakoil MeTO pelIeHNsI CHCTEMBbI JTMHENHBIX
anreOpanyeckux ypaBHEHUH PUMEHSIOTCS B TOM clydae, €Cliu
OTIpeeNUTENb MaTPHUIIbl CUCTEMBI paBEH HYJIO?

19.

OtBet: Ecam onpeaesnresib MATPULLI CHCTEMbI PABEH HYJIIO,
TO NMPHUMEHSETCSI TOJBKO METO/ HCCICAOBAHUSA CHCTEMBbI
JIMHeHbIX ypaBHeHuil ['aycca, apyrue meroabl (MeTo
Kpamepa n MeToa MATPHYHBIX YPABHEHHUI) MOTYT
NPUMEHATbCS NPH YCJI0BHH, YTO MATPUIIA CHCTEMbI




KBa/IPaTHAasl M ONpe/ieJIMTe/Ib ee He paBeH HYJII0.

20.

CpaBHUTE YCIOBHUS TPUMEHEHUSI METOAOB PEUICHUSI CUCTEM
JIMHEWHBIX ypaBHeHUH. Kakoi MeTo/1 perieHrs CUCTEMbI JIMHEHHBIX
anreOpanvdecKuxX ypaBHEHUN IPUMEHSIOTCS B TOM CITydae, €Cliu
MaTpHlla CUCTEMbI He SIBJISIETCA KBaJApPaTHOU?

OtBer: Eciim MaTpuna cucremMbl He KBaJpaTHad (T.e.
KOJINY€CTBO HEM3BECTHBIX U KOJIUYECTBO YPABHEHUI He
COBNA/IAI0T), TO NPUMEHsIeTCS TOJIbKO MeTO/1 CCiIeI0BaAHUS
CHCTeMbl JIMHeHHBbIX YpaBHeHuii ["aycca, npyrue MeToabl
(metoa Kpamepa u MeTo MATPUYHBIX YPABHEHUI1) MOTYT
NMPUMEHATHLCS MPH YCJIOBHH, YTO MATPULIA CHCTEMBI
KBA/IPaTHAasl M OlNpe/ie/INTe/Ib ee He paBeH HYJII0.

OIIK-1.3.1

21.

[Ipu KakoM yCIOBHM OJTHOPOJHASI CUCTEMA JTUHEHHBIX YpaBHEHUN
MMEET HEHYJIEBOE penieHue?

OtBer: OgHOpOAHAS CHCTEMA JIMHEHHBIX YPABHEHUI NMeeT
HEHYJIeBOe pellleHHe TOr/Ia U TOJAbKO TOr1a, KOrjaa eé panr
MeHbllIe YHCJIA HEM3BeCTHDIX.

YK-1.B.1

22.

Kak Ha3zpiBaeTcs AByMepHas cucTeMa KOOpArHAT, B KOTOPO
Kaxxaasd TOUYKa Ha IINIOCKOCTHU OHpeIIeJIﬂeTCSI ABYMsI qucjiamMu -
MOJIIPHBIM YTJIOM U MOJSIPHBIM pagnycom?

Oteer: Takas cucreMa KOOPAUHAT HA3bIBAETCS MOJISIPHOM
CHCTEMOI KOOPJAMHAT.

OIIK-1.3.1

23.

Kaxk Ha3piBaeTcs cucrema KOOpAUHAT, B KOTOPOH Ka)K/1asi TOUKa B
IPOCTPAHCTBE OIpeaeIsseTcs TpeMs ynciaamu - (f, 6, @), rae r—
paaryc-BEKTOP TOUYKH, 6 U () — 3CHUTHBIN M a3UMYTAIBHBIN YTIIbI
COOTBETCTBEHHO?

Otser: Takasi cucTeMa KOOPAMHAT Ha3bIBaeTcs chepuvecKoi
CHCTEMOI KOOPAMHAT.

VYK-1.B.1

24,

UYrto Takoe BeKTOp?
OtBer: BeKTOPOM Ha3bIBaETCsl HANPABJICHHBINH OTPE30K.

OIIK-1.3.1

25.

Kaxk Ha3pIiBaeTcst BEKTOp, Ha4aI0 KOTOPOTO COBIAAET C €T0
KOHITOM?

OT1BeT: BekTOp, HAYAJI0 KOTOPOT0 COBMA/IAET C €r0 KOHIIOM,
Ha3bIBaeTCs HYJEBbIM BEKTOPOM.

VYK-1.B.1

26.

I[To xakoii popmyrie onpeaenseTcs CKaIsIpHOE TPOU3BEICHNE
BEKTOPOB?
OtBet: CkasnsipHoe Npou3Be/leHNe BEeKTOPOB onpe/eJisieTcs Mo

dopmyae lal = |E| * COS

OIIK-1.3.1

27.

[To xakoit popmyse BBIYUCIAETCS CKATSIPHOE MPOU3BEACHHE
BEKTOPOB @ H b , ecili U3BECTHBI KOOPJIMHATHI BEKTOPOB B
nekapToBoii cucteme (B cucteme : 0X, Oy, 0z)

OtBer: CkaJjisipHoe Npou3BeleHHEe BEKTOPOB ONMpeesisieTcsl mo
(l)opMy‘]]e ﬂ.r b.r + ﬂ_}'b}' + ﬂﬂ'bﬂ'

YK-1.B.1

28.

[To kakoit popmyIie BEIYUCIAETCS BEKTOPHOE TPOU3BEACHNE
BEKTOPOB, €CJIM U3BECTHBI UX KOOPANHATHI B IEKAPTOBOM CUCTEME
koopauHar (X, Y, 2)?

Oteer: BekTOpHOE NMpON3BeIeHUE BEKTOPOB OIpeleIAeTCs 110
dopmy.re

OIIK-1.3.1




i ik
Xy M %
Xo Vo Eq

ITo xakoii popmyiie onpenenseTcs MOAYyJIb BEKTOPHOTO VK-1.B.1
IIPOU3BE/IEHUS BEKTOPOB?
29. OTtBer: BesimunHa Mo1yJ/isi BEKTOPHOTO NPOM3BeeHM s
BEKTOPOB onpesesiercs o gopmyuie |al |E| « sin(ab)
UeMy paBHO pacCTOSIHUE OT TOYKH J10 TIPSAMOA? OIIK-1.3.1
30. Oteet: PaccTosinie 0T TOYKH 10 MPSIMOii PAaBHO JIJINHE
nepneHAUKYJIsIpa, ONYIIEHHOI0 U3 JAHHOIH TOYKH HA NPAMYIO.
3ananue 1. CocraBuTh ypaBHeHuE npsMol mpoxonsauie uepes | YK-1.B.1
x+2 y—9
Touky M(2,4) 1 nepueHaUKYIAPHOM IPAMOI — = vy
OtBer 3ammcaTth B BHUJC YypPaBHEHUS TMPSMOM C  YIJIOBBIM
ko3 urmenToM
Otser:
¥y=-1,25x+6,5
3amanve 2. CoOCTaBUTh ypaBHEHUE MPSAMON MPOXOAsAUIell udepes
TOUKY M(1,—4) u NEePIEeHIUKYIIPHON psAMO
—4x—5y+14=0.
OtBer 3ammcaTth B BHUJC YypPaBHEHUS TMPSMOM C  YIJIOBBIM
ko3 urmeHTOM
Otser:
¥y=1,25x—5,25
3amanne 3. CocCTaBUTh ypaBHEHHUE IMPSMOM MPOXOASIICH uepes
x+16 y—9
touky M(—1,—3) u napawiensHOU MpIMoii ) = "
3L OtBer 3ammcaTth B BUJC YypaBHEHUS TMPSMOH C  YIJIOBBIM
kod(duUImeHTOM
OrtBer:

¥y=1,25x—1,75

3ananue 4. CocTaBUTh ypaBHEHUE NPAMOM NPOXOJAIIEH uepes

touky M(1,—1) u neprieHaUKYIAPHOI npsiMoit ¥ = —5x + 2,
OtBer 3amucaTb B BHUAE YpPaBHEHHs MPSMOH C  YIJIOBBIM
K03 pULIEHTOM

Ortser:

¥y=02x—-1,2

Baganue 5. CocTaBUTh ypaBHEHWE MNPAMON MPOXOAANIEH uepes
x+1 y—6

Touky M(3,1) u nepreHIuKyISPHON IPAMOIA — - i

OtBer 3anucaTth B BHJAE YPaBHEHHs NPSIMOM C  YIJIOBBIM

K03 ULHEeHTOM

OrtBer:

y=-1,25x+4,75




32.

Kakum ypaBHeHHEM OMHUCHIBAETCS TNIOCKOCTh B IEKAPTOBBIX
KoopauHaTtax (X, Y, z)?

OTtBeT: B 1eKkapTOBBLIX KOOPAMHATAX YPABHEHHE MJIOCKOCTH
(KaHOHHMYeCKoe YPaBHeHHE MJIOCKOCTH)
Ax+By+Cz+D=0

OIIK-1.3.1

33.

Chopmynupyiite  HeoOXoauMMOe U JOCTATOYHOE  YCIOBHE
NapaJUIEIIbHOCTH MPSIMOU U IIJIOCKOCTH.

Otsert:

Jasi Toro, 4ro0bl MpsiMasi M MJIOCKOCTh ObLIM MapajliesbHbI,
HeO0X0AUMO MW [JA0CTATOYHO, 4YTOObI BEKTOP HOPMAJIHM K
IVIOCKOCTM M HANPABJAKIIMHA BEeKTOpP NPAMOd ObLIM
neprneHInKyJIAPHbI.

YK-1.B.1

34.

Kakum ypaBHeHHEM OMNMCHIBAETCS MpsAMas, HPOXOJslias uepes
TOYKY (X0, Yo, Zo) M UMEIOIIAs HANPAaBIAIOMINI BEKTOp C
koopaunatamu (I, m, n)?

OTtBer: YpaBHeHHE NPAMOM, Mpoxoasiiieii yepe3 Touky (Xo, Yo,
Z0) ¥ UMeEIOIAsi HANPABJSIIOIINNA BeKTOp ¢ Koopaunatamub (I,

x—x =y -z
m, N) UMeeT BU {”=}}”= 0
m mn

OIIK-1.3.1

35.

KakuM ypaBHEHHEM OMHUCHIBACTCS MPsIMast, TIPOXOIAIIAst Yepe3 JIBE
TOUKH (X1, Y1, Z1) 1 (X2, Y2, Z2)?

OTBeT: YpaBHeHHe NPSIMOid, MPOXOAsIIel Yepe3 ABe TOYKH (X1,
XT® _ ¥T¥ _ ETE)
27X B | 22751

Y1, Z1) ¥ (X2, Y2, Z2) ”MeeT BH]L

VYK-1.B.1

36.

Kakum 006pa3zom MOXKHO 3a7aTh IPSIMYIO C IIOMOIIBIO IBYX
IUIOCKOCTE#?

OTtBeT: YpaBHeHHUE ABYX NepeceKalomMnXcs MJI0CKOCTel — 3To
YPaBHEHHE NPSIMOI B POCTPAHCTBE

OIIK-1.3.1

37.

C nomol1pio Kakoi (hopMyJIbl MOXKHO HAalTH YroJl MEXIY

pSAMBbIMU?

OtBer: yros Mexay NpsiMbIMH MOKHO HAWTH U3 (POPMYJIbI
ay+ag

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

Cos@ =

NPSIMBIX

VYK-1.B.1

38.

Hopwmaib k mmockoctu umeet koopauHathl (A, B, C); koopauHaThI
HampaBJsitoIero Bekropa npsimoi (I,m,n)/

C nomolpio Kakoi (OpMyJIbl MOXKHO HAaUTH YroJa MEXAY IpsIMON U
IJIOCKOCTBIO?

OTBeT: YyroJ Me:Kay NpsiMOii H IVIOCKOCTHIO MOKHO HAWTH U3

(popmybl

. |Al + Bm + Cn|
sing =

VAT + B2+ 212+ m? + n?

OIIK-1.3.1

39.

[To xakoit popmyre MOKHO OPEACTUTh PACCTOSIHHE OT TOUKH JI0
IIJIOCKOCTH?

OTBeT: PaccTrosiHue OT TOYKH 0 IMJI0CKOCTH paBHO
| Axp + By +Cap 0|

,rre (A, B, C)- koopanHaThl HOPMAJIH K TNIOCKOCTH;

YK-1.B.1




(Xo, Yo, Zo) KOOPAMHATHI TOYKH.

Hanumunre kaHOHMYECKOE ypaBHEHUE ILIUIICA.

OtBer: KaHOHMYecKOe YpaBHEHHUE JIJIMIICA MMeeT BU/L
40. 2 2

X + ¥ -1
a’ b?

OIIK-1.3.1

Hanumure kaHoHMYECKOEe ypaBHEHHE TUIIEPOOPHI.

OtBer: KaHoHNYecKkoe ypaBHeHHE THIEPOOJIBI HMeeT BH/L
41. 2 2

x ¥ 1
az b2

YK-1.B.1

Hanummure kaHOHUYECKOE ypaBHEHUE MapadoIIb.
42. OTtBer: KaHoOHM4YecKkoOe ypaBHeHHE MapadoJIbl UMeeT BHJL
yi=2px

OIIK-1.3.1

Bompocsr (3amaun) st 3aueta / qudd. 3auera npepcraBieHsl B Tabmuie 16.

Ta6mmma 16 — Boripocs! (3amaun) mis 3aueta / audd. 3adera

Ne i/m [Tepeuens BompocoB (3ana4) ais 3a4dera / qudd. 3adera

Kon
WHJUKAaTOpa

V4eOHBIM IJIAaHOM HE MpeaAyCMOTPCHO

[lepeyeHp Tem [UIi KypCOBOTO TPOCKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOTHI

MpeCTaBICHBI B Ta0wmIe 17.

Tabmuna 17 — IlepeueHp TeM 151 KypcOBOTO MPOEKTUPOBAHHMSI/BHITIOJTHEHUSI KYPCOBOM pabOThI

Ne n/mm .
KypCOBOi1 pabOThI

[TpumepHBIii TepeueHb TeM ISl KypCOBOTO MTPOEKTUPOBAHUS/BBITOIHEHUS

Y4eOHBIM IUTAHOM HE IIPEAYCMOTPCHO

BOHpOCBI AJi1 MPOBEACHHUA HpOMC)KYTO‘-IHOI\/JI arreécralliu B BHUAC TCCTUPOBAHUA

IpeJICTaBICHBI B Ta0wmie 18.

Tabmmna 18 — [IpumepHBIii TepedeHb BOITPOCOB JJIsI TECTOB

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

000CHOBBIBAIOIIUE BBIOOP OTBETA)

Ne . Kon
[TpuMepHBIii IepedeHb BOMPOCOB JUIsl TECTOB
n/n MHAMKATOpa
1 | Jlana matpuna 1) as VK-1.B.1
2) -ay,
_ ( @y Qg ) )
A= .
flyy gz 3) a
11
E€ anreGpamveckoe
JIOTIOTHEHHE Ass 4) —ay
paBHO. .. Orser: 3)




N3 npuBea€HHbIX dyp;  dpo OIIK-1.3.1
d d
MaTpull oOpaTHbIE 1) 21 22
0 a;,
CYIIECTBYIOT Y
MaTpHl. .. 0 0 ay
2) 0 0 a.
0 0 ag
4513 433 A4
3) | 0 az ap
0 0 ag,
11 2 Qi3
4) |az az as
0 0 0
OtBet: 3)
(Unctpykuus: IlpountaiiTe TekcT, BbIOEpUTE
MPABWIbHBIN OTBET U 3alMIIUTE apTyMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
Kakum merogoMm | 1) T. Kpamepa YK-1.B.1
MOYKHO CIIUTh
P 2) K.®.Taycca
CUCTEMY,
OTpeneHTEND 3) ¢ moMOIIBI0 00PAaTHON MAaTPHIIBI
OCHOBHOH ~ MAaTpHIBI |  4)  00bIM CLIOCOGOM
KOTOpPOM PaBEH HYJIIO
OtBet: 2)
(Muctpykuus: IlpounrtaiiTe TekcT, BbIOEpHUTE
MPABWIbHBIN OTBET W 3alMIIUTE apTyMEHTHI,
000CHOBBIBAIOIIME BBIOOP OTBETA)
Cucrema coBMmectHa | 1)  Oombiie 1 OIIK-1.3.1

TOrJa U TOJIBKO TOraa,

KOrJa...

2)  paHr MaTpHUbI CHCTEMbI paBeH
PaHry pacuidpeHHOH MaTPHULbI
CHCTEMBI

3)  panr paseHn 0

4)  panr paseH |




OrtBer: 2)

(Muactpykius: IIpounTtaiiTe TEKCT, BBIOEPUTE
MPABWIbHBII OTBET U 3alMIIUTE apTyMEHTHI,

000CHOBBIBAIOIIHE BEIOOP OTBETA)

JI71si BEKTOpOB @ 1 b | 1) BEeKTOpHI MEpHEHIMKYISPHEI YK-1.B.1

BEITIOJTHSIIOTCS 2) BeKTOPbI MapajiebHbI

YCIIOBHSE: 3) BeKTOpBI HE MOTYT JIe)KaTh Ha OIHOMN

PpAMO

by by b 4) BeKTOpHI JIeKAT Ha OJHOW NPAMOI

x Ay Az OtBer:2) 4)

Torna. ... (Uuctpykiust: TIpounTaiite TEKCT, BhIOEpHUTE
MPaBWJIbHBIE BapUAHTHl OTBETOB U 3aIlUIINTE
apryMeHTHI, 000CHOBBIBAIOIINE BBIOOD
OTBETOB)

BekTopHoe 1)  xoimMHeapHO# IIocKocTH, B Kotopoii | OITK-1.3.1

MIPOU3BE/ICHNE JIKAT TIEPEMHOKaeMbIE BEKTOpa

BEKTOPOB aub— 510 2) TepNneHIHMKYJSIPHbI IJIOCKOCTH, B

KOTOPOi#i JIeXKAT TepeMHOKaeMble

BEKTOD. .. BeKTOpbI

3)  wHynesoi
4)  coBmaaaroIIHii c OTHUM nu3
MIEPEMHOKAEMBIX BEKTOPOB
OtBet: 2)
(Muctpykuumst: IIpounTtaiiTe TEKCT, BBHIOEpPHTE
MPABWIbHBIN OTBET W 3alMIIUTE apTyMEHTHI,
000CHOBBIBAIOLIHE BEIOOP OTBETA)

PaccrosiHre OT TOYKH 1) |Axg+Byg+C| VK-1.B.1

710 TUTOCKOCTH MOKHO VA*+BVAT+C?

BBIUMCITATH o 2) A A.+B B +C, Cs

bopmyre. .. |AZ+B2 +C2- |A2+B2 +C2

N LA




|.£‘1..‘I:u +B_1.’u +cZu +D|

) VAZ+BZ +(?
|Am+Bn+Cp|
4) ———
VA= +B=+C=ym=+n=+p=
OTtBer: 3)

(Muctpykuus: IlpounrtaiiTe TeKCT, BBHIOEpHUTE
IIPaBUJIBHBIM OTBET W 3alMIIUTE APTYMEHTHI,

000CHOBBIBAIOIIINE BHIOOP OTBETA)

I'eomeTpuueckoe 1)  runepOosoi OIIK-1.3.1
MECTO TOYEK .
2)  mapaboJoii
TUIOCKOCTH, cymma
paccTosHuMiA or| 3)  OKPYKHOCTBIO
KakJIOH M3 KOTOPBIX | 4)  spgmmeom
A0 ABYX JaHHBIX
_ | OTBert: 4)
TOYEK ITOM
ILIOCKOCTH ects | (MuaCTpyKUMs: TIpounTtaiiTe TEKCT, BHIOCPUTE
BEJIMYMHA NPaBUIbHBIA OTBET M 3alUIIMTE apTyMEHTBHI,
[IOCTOSIHHAS, 000CHOBBIBAIOIIINE BHIOOP OTBETA)
HA3bIBAETCH. ..
Haiitu ypaBHEHHUE 1) x+1  y-2  z—4 VK-1.B.1
. o -3 2 4
MPSIMOM, TTPOXOJIATIICH
qepes TOYKY 2) x+1  y+2  z+4
3 2 4
A(—1;2;4),
x—1 y—2 z—4
MEPIeHIUKYISIPHO 3) — _
-3 -2 -4
TIOCKOCTH
3x-2y-4z+1=0 4) EroymE_Et
-3 -2 -4

Otget: 1)

(Uuctpykuus: IlpountaiiTe Tekct, BbIOEpUTE
MPABWIbHBIM OTBET W 3alMIIUTE apTyMEHTHI,

000CHOBBIBAIOIIHE BEIOOP OTBETA)




10 | Pemmmth cucremy | 1) x=0,y=1,z=-3 OIIK-1.3.1
JIMHEUHBIX YPaBHEHUU 2)  x=0,y=1,72=-2
METOJIOM l'aycca
x+y+z=-2 3) x=0,y=-1,2z=2
2x —y + 3z =-10
—x4+2y—z=5 4) x=0,y=-1,2z=-2
OrBer: 1)
(Muactpyknus: IlpounTaiite TEKCT, BhIOSPUTE
NPaBUWIBHBIA OTBET M 3aIlUIINTE apTyMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
11 | Beruucnutp -1 -6 VYK-1.B.1
D (7 %)
2 -1y (1 -2 2 (7 2
GG 2 G
o 0
) (; =)
7 2
9 (G )
Otget: 1)
(Unctpykuus: IlpountaiiTe TekcT, BbIOEpUTE
MPABWIbHBIN OTBET W 3alMIIUTE apTyMEHTHI,
000CHOBBIBAIOIIME BBIOOP OTBETA)
12 | Jlana matpuna 1) a,, OIIK-1.3.1
0y Ao 2) —ap
A_(a,:l a::)'
3) an
E¢ anrebGpanueckoe 4)  —ay
JIOTIOJTHECHHUE Asy
OrtBer: 2)
paBHO. ..

(Muctpykuus: IlpounrtaiiTe TeKcT, BbIOEpHUTE
MIPaBUJIBHBIN OTBET W 3alMIINTE apTyMEHTHI,

000CHOBBIBAIOIIUE BBIOOP OTBETA)




13 | Marpuna ATt 1) At-AaxaA-AT? VK-1.B.1
Ha3bIBaeTCsl 00paTHOM ) Al-a=1
matpune A, eciu
“1.4—a4.4-1—
BBINIOJIHSIETCST YCIIOBUE 3 A4 A=A4-4"=E
4) ATr-A=0
OTtBer: 3)
(Muctpykuus: IIpounrtaiiTe TeKCT, BBHIOEpHUTE
IIPABWIbHBIM OTBET U 3alUIIUTE apryMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
14 | Cransipabiv 1) |&||E| arccosa OIIK-1.3.1
IIPOU3BE/IEHUEM JIBYX -
2) |a:||b| cte a
HEHYJIEBBIX BEKTOPOB
d u b HaseBacTCA 3) |E||E| cos
YHCJIO, PABHOE. ..
4) |c_£||b|tga:
Otget: 3)
(Unctpykuus: IlpountaiiTe TekcT, BbIOEpUTE
IIPABWIbHBIM OTBET U 3alMIIUTE apryMEHTHI,
000CHOBBIBAIOIIME BBIOOP OTBETA)
15 | Yemy pasao | 1) O YK-1.B.1
CMEIIIaHHOe
2) 1
IIPOU3BE/ICHNE
BEKTOPOB 3) -2
aba 4 2
Otget: 1)
(Muctpykuus: IlpounrtaiiTe TeKcT, BbIOEpHUTE
IIPABWJIBHBIN OTBET W 3alUILIUTE apryMEHTHI,
000CHOBBIBAIOIIUE BBIOOP OTBETA)
16 | VpaBuenwe npsamoii, | 1) (x—a)+(y—b)=0 OIIK-1.3.1




mpoxomsmeii  uepes | 2) L= TFL
Yimy¥1  mE
JIBE TOYKH MOXKHO
X—x Blyv—v,) =10
COCTaBUTh 1o 3) Al o)+ B(y— o)
dopmyze. .. 4) y—yy=k(x—xp)
OrtBer: 2)
(Muctpykuus: IIpounrtaiiTe TeKCT, BBHIOEpHUTE
NPaBUIBHBIA OTBET M 3alUIINTE apTyMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
17 | I'eomerpuueckoe 1) Ilapabony VYK-1.B.1
MECTO TOYEK, KOTOPbIC
2)  OKPYXXHOCTh
XapaKTePU3YIOT
SKCLEHTPUCHTET £ >1 3) rumepGoxy
NpeJCTaBIsieT Co0O0M 4)  smmnc
Otget: 3)
(Muctpykuus: IlpounrtaiiTe TeKCT, BBHIOEpHTE
NPaBUIbHBIA OTBET M 3alUIIMTE apTyMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
18 c 1) nelCTBUTEILHOMN OCBHIO OIIK-1.3.1
OtHouieHue —
4 2) acUMIMTOTOM
Ha3bIBACTCH. ..
3) 3KCIEHTPUCUTETOM
4) (poxaTbHBIM paIycoOM
Otser: 3)
(Muctpykuus: IIpounTtaiiTe TeKCT, BBHIOEpHTE
NPaBUWIBHBIA OTBET M 3alUIINTE apTyMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
19 | Haiitn YpaBHEHHE | 1) x+l  y-2  z—4 VK-1.B.1
. . 3 -2 —4
NPSIMOM, TTPOXOSIIEH
x+1 V+2 zZ+4
yepe3 TOUKY | ) === =
3 2 4

A(—1;2;4),




NEPIEHIUKYIIIPHO 3) x-1__y-z z—4
-3 -2 -4
TUIOCKOCTH
3x-2y-4z+1=0 g o2zt
-3 -2 -4
OrBer: 1)
(Muactpyknus: IlpounTaiite TEKCT, BhIOEpUTE
NPaBUIBHBIA OTBET M 3alUIIUTE apTyMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
20 | Ompemenuts  kakoe | 1) x~+y~-8x=0 OIIK-1.3.1
ypaBHEHUE JMHAN . _
2)  x=-=,/25—7
COOTBETCTBYET 3
napaoore. .. 3)  -2x*+3y*-4x+15y+4=0
4)  x+4y-2y*-5=0
Otget: 4)
(Muctpykuus: IIpounrtaiiTe TeKCT, BBHIOEpHTE
IPaBUIbHBIM OTBET M 3AIUIIUTE apryMEHTHI,
000CHOBBIBAIOIIIME BHIOOP OTBETA)
21 | Pemuts cuctemy | 1) x=0,y=1, z=-2 VK-1.B.1
JUHENWHBIX YpaBHEHUI 2)  x=0,y=-1, 7=2
METOJIOM l'aycca
x4+ v +z=2 3) X:O, y:]., z=2
2 —y+3z=10
—x+2y—z=-5 4) XZO, y:-l, z=3
Otset: 4)
(Muctpykuus: IlpounrtaiiTe TekcT, BbIOEpHUTE
NPaBUIbHBIM OTBET M 3aIlUIINTE apryMEHTHI,
000CHOBBIBAIOIIUE BBIOOP OTBETA)
22 | BpluuciauTh OIIK-1.3.1

)63

n (7))




7 0
3 (G 2)
9 (5 7)
OrtBer: 2)

(Muactpyknus: IlpounTaiite TEKCT, BhIOEPUTE
MPaBUJIBHBIN OTBET W 3AlMIINUTE APTYMEHTHI,

000CHOBBIBAIOIIHE BEIOOP OTBETA)

23 | Kakas w3  Touek | 1) (0O; 3) YK-1.B.1
JSKUT Ha mpsimor y = | 2) (-1; 3)
—2x +1? 3) (2;3)
4) (-2;9)
Orteert: 2) 4)
(Uuctpykiust: [IpounTaiite TEKCT, BHIOEPUTE
NpaBUIIbHBIC BapUAHTHI OTBETOB M 3aIHIIKTE
apryMEHTHI, 00OCHOBBIBAIOIIAE  BBIOOD
OTBETOB)
24 | Tlpsmasty = 2X + 5 1) tg(5) OIIK-1.3.1
oOpazyer ¢ 2) t9(-2)
MIOJIOKHTETBHBIM 3) arctg(2)
HaIpPaBJICHUEM OCH 4) tg(2)
OX yron a, paBHbIii... | OTBer: 3)
WNuctpyknus: [lpountaiite TekcT, BbIOEpUTE
NPABUIIBHBIA OTBET M 3aITUIINTE ApTyMEHTHI,
000CHOBBIBAIOIIME BBIOOP OTBETA)
25 | Yron MEKIY | 1) tgq= ‘1:55 VK-1.B.1
IPAMBIMH
y=x+1,y=5x+3| 2) ‘tg{.p=‘1i_:5

ONPCACIIACTCA 1o




3—-(-5)

opMyJe: = | ==L
Bopary 3 tge ‘1+1:-|:—5}
_ | 3-s
4 'e= ‘1+155
OrBer: 1)
Wuctpykuus: Ilpounraiite Tekct, BbIOEpUTE
MIPaBUJIBHBIN OTBET W 3alMIIUTE APTYMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
26 | Ipu pelieHu 1) 5 3‘ OIIK-1.3.1
a8 7
CHUCTEMBbl  JIMHEWHBIX
o 1 3 ‘
ABHEHUI
yp 2) 4 7
{ x;+3x,=5
4y, —Tx, =18 fo 3) 5 3 ‘
g -7
MIpaBUITy Kpamepa
OTIpEe/ICITUTENb A 4) 1 5‘
4 3
UMeEET BUJL:
OrtBer: 2)
Wuctpykuus: IlpounrtaiiTe Tekct, BhIOepUTe
MPaBUJILHBIN OTBET W 3alMIINTE apTyMEHTHI,
000CHOBBIBAIOIIME BBIOOP OTBETA)

27 | Ilpn penieHnn 1) (2;-1) YK-1.B.1
CHUCTEMbI  JIMHEHHBIX 2) wmeton Kpamepa HenmpumMeHuM
ypaBHEHUI 3) (1;2)

{x1+ 2x,=0 4 (2;1)
4x, +8x, =1
! - Otger: 2)
K
METOROM pamepa Nuctpykmusa: [lpountaiite TEKCT, BbIOEpUTE
MOJTY4EH OTBET. ... .
MPaBUJIBHBIN OTBET W 3alMIINUTE APTYMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)

28 | Pemuth cucTeMy 1) (1;0;0) OIlK-1.3.1

JTUHEWHBIX YpaBHEHUN 2) (0;1;0)




meronoM Kpawmepa:
X, +tx,—x3;=0
2xy —x, +tx3 =3

3) (0;0;1)

4) (1;0;1)
Ortser: 4)
WNucrpyknus: IlpounTaiite TekcT, BbIOEpUTE
MPaBUJIBHBIN OTBET W 3alHIIUTE apTyMEHTHI,

000CHOBBIBAIOIIHE BEIOOP OTBETA)

=BT

29 | Iloka3arenbHas 1) VZez VK-1.B.1
dopMa KOMILIEKCHOTO — g
2) 2et
qucia o
. HPeis
Zz=-1+ i umeer BU: 3) 2e
4) 2e=
Ortser: 2)
Wnctpykuus: Ilpounrtaiite Tekct, BbIOEpUTE
NPaBUIBHBIA OTBET M 3alMIIMTE apTyMEHTHI,
000CHOBBIBAIOIIIME BHIOOP OTBETA)
30 | Moaynb 1) 0 OIIK-1.3.1
KOMILJIEKCHOT'O 4Hcia 2) 1
= —i paBeH: 3) 2
4) 5
OtBet: 2)
Wnctpykuus: Ilpounrtaiite Tekct, BbIOEpUTE
NPaBUIbHBIM OTBET M 3aIMUIINTE apryMEHTHI,
000CHOBBIBAIOLIHE BEIOOP OTBETA)
Kakoii meton 1) OIIPEJICTUTEND | 2) Kpamepa YK-1.B.1
PELIEHHSI CUCTEMBI CHCTEMBI PaBEH 6
JIMHEWHBIX 3) omnpeaenuTens | 4) [aycca
anreOpanyecKux CHCTEMBI paBeH
YpaBHEHUH HYIIIO
IPUMEHSIOTCS B TOM 5) Marpuna He | 6) OO6patHoii
clryqae, ecii ... KBaJpaTHas MTPHIIBI
OtBer

1) 2)




1) 4)
1) 6)
3) 4)
5) 4)

(Uactpykums:  IlpouwTaiite  TEKCT W
yCTaHOBUTE cooTBeTcTBHE. K  Kaxmaoil
MMO3UIIMY, JAaHHOM B JIEBOM CTOJOIIE,
MOJ0EPUTE COOTBETCTBYIONIYIO TO3UITHIO
(WM  HECKOJBKO COOTBETCTBYIOIIHUX) B

MIPaBOM CTOJIOIIE)

Pemmre MmaTtpuunoe Haiitn marpunty X u3 ypasaenus A #X = B, | OIIK-1.3.1
ypaBHEHUE. rae
Brinonaute -1 2 -9 —4

a= B =
MIPOBEPKY. { 3 —4} (23 lﬂ)

OTBer:

_ {5 2
X= (—z —1)

(ITpounTaiiTe TEKCT U 3alMILINTE Pa3BEPHYTHIN
000CHOBaHHBIN OTBET).

OneHuBaHuE TECTOBBIX 3aJaHUIA:

- 3ajaHue KOMOMHHMPOBAHHOIO THUIIA C BBIOOPOM OJHOTO BEPHOIO OTBETa M3 UETHIPEX
NPEUIOKEHHBIX U 00OCHOBAaHMEM BHIOOpA CUMTACTCSI BEPHBIM, €CIIM MPABMIIBHO yKa3aHa Iudpa
U TpHUBEJEHbl KOHKPETHbIE apryMeHTbl, HCHOJb3yeMble Ipu BbIOOpe oTBeTa. IlonHoe
COBIAJIEHUE C BEPHBIM OTBETOM OlLlIeHHUBaeTcs | OajioM, HEBEPHBIN OTBET WJIM €T0 OTCYTCTBUE —
0 6amnos.

- 3asgaHue KOMOMHHMpPOBAaHHOTO THIIA C BBIOOPOM HECKOJBKMX BAapUAaHTOB OTBETa W3
NPEUIOKEHHBIX U pa3BEpPHYTHIM OOOCHOBaHMEM BBIOOpA CUMTAETCS BEPHBIM, €CIM MPAaBUIBHO
yKa3aHbl MUQGPBI ¥ TPUBEIEHBI KOHKPETHBIE apTyMEHTHI, UCIIOJIb3yeMble TIPHU BBEIOOpE OTBETOB.
[TonHOE coBmaaeHne ¢ BEPHBIM OTBETOM OLIEHMBAeTCs 1 6aymioM, eciau AOMYLIeHbI OIUOKU UIIH
OTBET OTCYTCTBYET — 0 Oasuios.

- 3ajaHue 3aKpbITOrO THUIIA HAa YCTAHOBJIEHHE COOTBETCTBUS CUMTAETCSl BEPHBIM, €CIU
YCTAaHOBJIEHBl BCE COOTBETCTBUS (MO3ULMU U3 OJHOTO CTOJNOIA BEPHO COIOCTaBIEHBI C
HO3ULMAMH Apyroro ctojbua). [lonHoe coBmageHne ¢ BEpHbIM OTBETOM OlleHHBaeTcs 1 6amiom,
HEBEpHBbIN OTBET WM €ro oTcyTcTBHE — 0 6ayioB

- 3a71aHne OTKPBITOTO THUIA C PA3BEPHYTHIM OTBETOM CUHUTAETCS BEPHBIM, €CJIM OTBET COBIA/AeT
C JTaJOHHBIM IO COJEP)KaHUIO W TMoJHOTE. [IpaBUNBHBIN OTBET 3a 3aJaHHE OllEHMBaeTcs B 3
Oaita, eciay IOMyIleHa OjHAa OMIMOKAa \ HETOYHOCTh \ OTBET MpaBHJIBHBIN, HO HE MOJHBINA - 1
Oa, eciu omyiieHo 6osee 1 ommoOKu \ OTBET HeMpaBUIIbHBIN \ OTBET OTCYTCTBYET — () GaylioB.

[lepeueHp TeM KOHTPOJIBHBIX PabOT MO NUCHUIUIMHE OOydYaroluXcsl 3a04HON (OpPMBI
oOydeHus1, IpecTaBIeHbI B Ta0muie 19.

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX PadOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PadOT

He npenycmorpeno




10.4. MeTtoauveckre  MaTepUaibl,  ONPEACNSIONUE  MPOLUEAYPHl  OICHUBAHUS
MHAUKATOPOB, XapaKTEpU3YIOUIUX dTanbl (OPMUPOBAHUS KOMIETCHLUN, COJIEp)KaTcsi B
JOKaJbHBIX HOpMaTUBHBIX akTax [YAIL, pernmamMeHTHUPYIOIUX TMOPSJAOK U MPOLEAYPY

IMPOBEACHUA TEKYLIEIO KOHTPOJIA YCIIEBACMOCTH U HpOMeH(YTOqHOﬁ aTTeCTaln o6yqafoumxc;1
I'VAIL

11. Meroaudeckue yKazaHus Uit 00YJIArOIIUXCS IO OCBOCHUIO TUCITUTUIAHBI
(Huoice npusoosmces pekomenoayuu no COCMasieHuro 0aHHo20 pasoeia)

11.1. Meroauueckue ykasaHHs A OOYy4arOIIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
MaTepHana (eciu npedycmompeHo Y4eOHbIM NIAHOM NO OAHHOU OUCYUNTUHE).

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOTO MaTepuaia — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
rIy0oKoe U SCHOE U3JNIoKeHue ydeOHoro marepuaina. HasHaueHune COBpPEMEHHOH JIEKIIUU B
paMKax JUCIUIUIMHBI HE B TOM, YTOOBI TOJYyYUTh BCIO MH(OPMAIMIO 1O TeME, a B OCBOCHUU
dbyHIaMeHTalIbHBIX Mpo0JeM IJUCHMIUIMHBI, METOJAOB HAY4YHOIO IIO3HAHHWSA, HOBEHIINX
JOCTYIKEHUH HaydyHOW MBICTU. B yueOHOM mporiecce JIEKIUsS BBIMOIHSIET METOI0JOTHICCKYIO,
OpraHU3aIMOHHYI0 U UHPOpMaMOoHHYI0 (QyHKIUU. JIeKus packpbpiBaeT MOHATHHHBIN ammapat
KOHKpETHOH o0jacTu 3HaHud, €€ NpoOJeMbl, JAaeT LEeNbHOE MPEJCTABICHUE O TUCIUILIMHE,
MOKa3bIBA€T B3aUMOCBS3b C APYTUMU AUCIUIUIMHAMM.

[InaHupyeMble pe3yibTaThl IPU OCBOEHUU 00YYaIOUIMMUCH JIEKIIMOHHOTO MaTepuaa;

— TIOJIyYEeHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAaHUW, YPOBEHb
KOTOPBIX OINPEIEIISIETCS 1EJIEBOM YCTAHOBKOM K KaXK/10M KOHKPETHOU TEME;

— TOJy4YEHHUE OIbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIOIaBATENEM;

— pa3BuTHE NPO(PECCHOHAIBHO-ICIOBBIX  KAdecTB, JIIOOBH K  TpEeaIMETy |
CaMOCTOSITENIbHOTO TBOPUYECKOI'O MBIIITIEHHUS.

— TOsBIIEHHWE HEOOXOAMMOI0 HHTEpeca, HEOOXOAUMOTO AJIsi CAMOCTOSITENIbHOM paboTHI;

— T[OJIyYeHUE 3HAHUM O COBPEMEHHOM YPOBHE pa3BUTHS HAYKM M TEXHUKHU U O
MPOTHO3€ UX Pa3BUTHS Ha ONMKaiIIne TOIbL;

— Hay4MThCS METOJAMYECKH 0OpabaThiBaTh Marepuan (BBIACIATH TJIABHBIE MBICTU U
MOJIOKEHUS, TMPUXOJUTh K KOHKPETHBIM BBIBOJAM, IMOBTOPSITh HX B  Pa3IUYHBIX
bopMynupoOBKax);

— TOMy4YeHHe TOYHOTO MOHUMaHUS BCEX HEOOXOAUMBIX TEPMUHOB U TIOHSATHH.

JlekMOHHBI MaTepual MOXET CONPOBOXKIAThCA JAEMOHCTpaluend ClIaloB U
MCIIOJIb30BAaHUEM pa3aTOYHOrO0 MaTepuaia IpH MPOBEIEHUU KOPOTKHX JHUCKYCCHUHl 00
O0COOCHHOCTSIX MPUMEHEHHSI OT/AECTBHBIX TEMATHK IO TUCIUTUIMHE.

CrpyKTypa npeiocTaBieHHs JEKIIHOHHOI0 MaTepuana:

— Ormpenenenysi MaTeEMaTUYECKUX TEPMHUHOB.
—  @opMyIMpPOBKA TEOPEMBI.

— JlokazarenbCTBO TEOPEMBI.

— HNnnmroctpupyroiue npumMepsl.

11.2. Metoauveckue ykazaHUs Uisi OOYYaIOIIUXCS TO TMPOXOXKACHUIO MPAKTUYECKUX
3aHATHH (eciu npedycMoOmpeHo YueOHbIM NIAHOM N0 OAHHOU OUCYUNIuHe)

[IpakTHdeckoe 3aHSATHE SBISETCS OJHOW M3 OCHOBHBIX (DOpPM OpraHm3auu y4eOHOTO
nporiecca, 3aKII0YaloIasics B BBITOJTHEHHN 00YJaIONIMMHUCS TTOJI PYKOBOJICTBOM ITPETIOIaBaTels
KOMIUIEKCa YYEeOHBIX 3aJaHUil C 1EJIbI0 YCBOSHUS HAYYHO-TEOPETUYECKHMX OCHOB YUeOHOMU
JUCITUTUIAHBI, TPHOOPETEHUST YMEHUI Y HABBIKOB, OITBITA TBOPYECKOH JIeATEIHHOCTH.

[enpro MpakTUYECKOTO 3aHITHSI ISl 00YJAIOIIErocs SBISETCS MPUBUTUE O0YUIAIOIIHMCS
YMEHHI W HAaBBIKOB MPAKTHYCECKOU JISATEITBHOCTH 110 M3ydaeMOU JTUCITUTUINHE.

[Tnanaupyemblie pe3yabTaThl MPU OCBOCHUH 00yUYAIOITUMCS IPAKTHUECKUX 3aHSATHI:



— 3aKkperuieHue, yriayOJleHWe, pacllMpeHre M JAeTalu3alus 3HAHWW TMPU PEIICHUU
KOHKPETHBIX 3371a4;

— Ppa3BUTHE TIO3HABATEIBHBIX CIIOCOOHOCTEH, CaMOCTOSTEIILHOCTH  MBIIUICHUS,
TBOPYECKON aKTUBHOCTH;

— OBJIQJICHHME HOBBIMH METOJaMH ¥ METOJUKaMU H3Y4YEeHHUS KOHKPETHOH y4yeOHOI
JUCUUILINHBI;

— BBIPA0OTKA CIOCOOHOCTH JIOTHYECKOTO OCMBICICHHSI TONYyYEHHBIX 3HAHUU IS
BBITIOJTHEHMS 3aJJaHHUI;

— ofecrieyeHue palMOHAILHOTO COYETAaHUsl KOJUICKTUBHOM U MHAMBHAYaJIbHON (Gopm
00yJeHUsI.

TpebGoBanwust K MPOBEACHUIO TPAKTUYCCKUX 3aHITUN
[IpakTuyeckne 3aHATHA HAYUMHAIOTCA C 3alMCH B OKYpPHalI MpPENoJaBaTems
MPHUCYTCTBYIOIIUX CTYACHTOB. 3aTeM OOBSBISETCS TeMa MPAKTHYECKUX 3aHSATHIA.
[IperoaBaTens YMTaeT yCIOBHE 33Jaydl M IpeJIaraeT CTYACHTaAM CaMOCTOSITEIHHO
peIUTh 33a7auy, HCIIONb3Ysl 3HAHUS, TOJYYCHHBIC CTYICHTOM Ha JIeKIuu. CTyIeHT, KOTOPBIN
MEPBBIM PEIIMII 3a7ady, BBI3BIBACTCA K JOCKE. B ciydae eciii CTyIEeHT MpaBWIIBHO PELIHII
3ajady, OH moiyydaet 5 OamioB. Eciu cTyneHT pemiaer 3amayy ¢ MOMOIIBIO TpenoiaBaTeds,
To mosy4yaeT 4 Oasuta. 3aTeM, B KOHIIE CEMECTpa, OLIEHKH CTYICHTOB (BKJIIOYAs OICHKY
MOCEIAEMOCTH) TepeBoasATCs B OoHychl (kadectBo) or O nmo 5 OamioB. DT OOHYCHI
N00aBJIAOTCS K 001Iel cymme 0ayioB B paMKaxX MOJYJIbHO-PEHTUHIOBOI CHCTEMBI.
CryneHtaM BbIJAeTCsl JOMAIllHEE 3a/JaHue B BHJE 3a7ad, KOTOpble OHHM CIAlOT B
YCTAHOBJICHHBIE CPOKHU

11.3. Meroauueckue yKazaHus JUIsi 0OYyJaIOMIMXCs MO MPOXO0XKICHHIO CAMOCTOSITEIHHOM
paboThI

B xone BbINOMHEHUSI CaMOCTOSITEIBHOM pabOThI, 00yJarOUIUiCs BBIMOJIHAET padoTy 1O
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJACTBE IpErojaaBaressi, HO 0e3 ero HemocpeaCTBEHHOTO
y4acTusl.

Jns oOyyaromuxcst mo 3aoyHoi ¢opme OO0ydeHHs, caMOCTOsITeNbHas paboTa MOXKET
BKJIFOYATh B CEOsI KOHTPOIBHYIO paldoTYy.

B mnpouecce BBIMOJHEHHUsSI CaMOCTOSTENBHOW paboThl, y oOydaromerocs (hopMHUpyeTcs
1enecoo0pa3Hoe IIaHUPOBaHKUE pabovyero BpeMEeHH, KOTOPOe MO3BOJISIET UM Pa3BUBAaTh YMEHUS
U HaBbIKM B YCBOGHHWU U CHUCTEMAaTH3allMM MPUOOpeTaeMbIX 3HAHUN, OOEcleYrBaeT BBICOKHIMA
YPOBEHb YCIEBAEMOCTH B IMEpPHOJ OOY4YEHMs, MOMOraeT IOJYyYUTh HAaBBIKA IIOBBIIICHUS
npo¢eCcCHOHATBHOIO YPOBHS.

MetoauyeckumMi ~ MaTepuaiaMM,  HalpaBJSIIOIIMMH  CAMOCTOSATEIbHYIO  paloTy
00y4aroIUX CSSIBIISIOTCS:

— y4eOHO-METOAMYECKUI MaTepHal o JUCIUILINHE;

11.4. Meroauueckue yka3zaHus Ui OOy4aroIMXCs MO MPOXOXKICHHUIO TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuii KOHTpPOJIb YCIIEBAEMOCTH MpPEIyCMaTPUBACT KOHTPOJIb KadyecTBa 3HAHHM
00y4aromuxcsi, OCyIIECTBIIEMOT0 B TEYEHHE CEMECTpa C ILIeJIbI0 OIIEHMBAHMS X0Jla OCBOCHUS
JUCLUTUIMHBL.

B Teuenne cemectpa B cucteme auctaHiuoHHoro obOyudenuss ['YAII B ¢opme
TECTUPOBAHUS TPOBOAATCS JIBE€ MPOBEPOUYHBIE pPAa0OThI MO PELICHUIO 3aJa4 U OJHH
TEOpEeTUYECKHil onpoc (repeueHb BOMPOCOB I TECTOB pa3MelleH B «baHke BOMpocoB» B
cucreme quctaHimonHoro ooyuenus I'Y AIT).

PesynbTathl TEKyIIEr0 KOHTPOJIS YCIIEBAEMOCTH OYIYT YUUTHIBATHCS MPH MTPOBEACHUHT
IPOMEXYTOUHOW arrecTaudud (IpU  MCIOJIB30BaHUM  OaJbHO-PEHTHHIOBOM  CHCTEMBI



OLICHUBAHMS, Kbl BUJ KOHTPOJIS OLIEHUBAeTCs B Oamax, U3 KOTOPHIX (OpMHUpYyeTCs
WTOTOBBIN PE3YJIBTAT).

11.5. Meroauueckue ykazaHus i 00y4arolUXcs MO MPOXOXKAECHUIO MPOMEXYTOUYHOM
aTTeCTalUN.

IIpomexxyrounass  arrectauuss  oOyyaroIIMXCsl — HpeJycMaTpuBaeT  OLIEHUBaHHE
IIPOMEXYTOUHBIX U OKOHYATENIbHBIX PE3Yy/IbTATOB 00y4YeHMs MO aucuuiuiiHe. OHa BKIIIOYAET B
ceos:

— D9K3aMeH — ¢opMa OIEHKM 3HAHHH, MOJYyYCHHbIX OOydYaloUmMMCs B Ipolecce
U3y4eHMs BCel AMCLUIUIMHBI WM €€ YacTH, HaBBIKOB CaMOCTOSITENIbHOW paboThl, CHOCOOHOCTH
IPUMEHATh MX JUId PELICHUs NPAKTUYECKUX 3ahad. DK3aMeH, Kak IpPaBUJIO, MPOBOIAUTCS B
NIEPUOJ, SK3aMCHALIMOHHOM CECCHMM M 3aBEPLIAETCS AaTTECTALMOHHOM OLICHKOM «OTJIIMYHOY,
«XOPOLIOY, KYAOBJIETBOPUTEIBHO», «HEYIOBIECTBOPUTEIILHO.

— Cucrema OLEHOK IpU IPOBEIECHUU IPOMEXKYTOUYHOM aTTECTalUuu OCYIIECTBISIETCA B
cooTrBeTcTBUM ¢ TpeboBanusMu Ilonmoxenuit «O TekylieM KOHTpPOJIE YCIIEBAEMOCTH U
IPOMEXYTOYHOU arrecTanuu cryaeHToB ['Y AIl, oOydaromuxcs Mo mporpaMMaM BBICIIETO
oOpa3zoBanus» U «O MOAYIBHO-PEHTUHIOBOM CUCTEME OLIEHKU KadyecTBa y4eOHOU paboThl
crynentoB B 'Y AIDy.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

Jlata BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




