MMHHCTEPCTBO HAYKH U BBICILIEI'O OFPA3OBAHUS POCCHIICKOM
OENEPALIMUA
(enepanbHOe rocy1apcTBEHHOE aBTOHOMHOE 00pa3oBaTesibHOEe Y4pex)AEHHE BBICLIErO
obpa3zoBaHus
"CAHKT-IIETEPBYPTCKWI I'OCY IAPCTBEHHBIN YHUBEPCUTET
A3POKOCMHUYECKOI'O ITPUBOPOCTPOEHUS"

Kadenpa Ne 1
YTBEPXJIAKO

PykoBoaurens 06pasosarensHoii NporpaMMsi

A0U.,K.3.H. a0l

(I0DKHOCTS, y4. CTENEHS, 3BaHHE)

H.A. WBaHosa
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£
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(HanMeHOBaHME THCLUMILTHHBI)
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K. H., 01 ﬁ 03.02.25 U 0. [Tupoxenko
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«03» despans 2025 r, nporokon Ne 02/1

3aseayrouwwmii kadeapoii Ne |

A.¢.-M.H.aow. / 03.02.25 A.O. CmupHOB

(yu. cTeness, 3BaHue) L (noanmcs, nara) (vHMumans:, Gamunis)
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5
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38.03.04
CIEUHATBHOCTH
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T'ocynapcTsenHOe U MyHHLMNATBEHOE YIPaBIeHHE

HamnmenoBauune YnpaBiesue rocy1apCTBEHHBIMUH W MYHHUHNIATEHBIMH
HarpaBleHHOCTH 3aKynKaMu
®opma o6yyenus OYyHas
T'on npuema 2025

Cankr-Tletep6ypr— 2025

(n0nKHOCTS, yu. CTenens, 3Banue) lonmce, nara) (vHMManst, hamumis)




AHHOTaUs

JuctunnmHa «MaTtemaTuka. AHAIUTHYECKas: TEOMETPHUS | JIMHEHHAs anreOpay BXOIUT B
0o0pa30oBaTeNbHYI0 MPOTPaMMy BBHICIIETO OOpa3oBaHHS — WporpamMmy OakanaBpuara IO
HarpaBjeHU0 ToAroToBku/ crenuaibHocTH 38.03.04 «['ocymapCTBEHHOE W MYHHUIIMITAIBHOE
YVIOpaBJICHUE)» HAMNPABICHHOCTU «YTpaBi€HUE TOCYJAPCTBEHHBIMU M MYHHUIIMIAIbHBIMU
3akynkaMuy. Jucuurumaa peanusyercs kadeapoit «Nely.

JlucuurminHa HareneHa Ha (JOpMHUPOBAHKE Y BBIMTYCKHUKA CIETYIOIINX KOMITCTCHIIHN:

VYK-2 «CnocobeH ompenensaTh Kpyr 3ajad B paMKaxX IOCTaBJICHHOHW 1M M BBIOMPATh
ONTUMAJTIFHBIC CIIOCOOBI MX PEIICHUs, UCXOS U3 JEHCTBYIOIMIUX MPABOBBIX HOPM, HMEIOIIUXCS
pPECYpCOB U OTPAaHUYECHUI»

Conepkanve NUCHMILUIMHBI OXBAaThIBAET KPYr BOIPOCOB, CBSI3aHHBIX C TEOpHUEH
KOMIUIEKCHBIX YHCEJ, CHUCTEMaMM JIMHEHHBIX YPaBHEHHUM, JIMHEHMHBIMH IPOCTPAHCTBAMH,
BEKTOPHOMU ayreOpoii 1 aHATTUTHYECKOW T€OMETPHEH.

[IpenogaBanue MUCHUIUIMHBI MpelycMaTpuBaeT cieayroue (GopMmbl OpraHu3aluu
y4eOHOro Tpolecca: JeKyuu, HpaKmuyeckue 3aHAMus, Camocmosmenvhas paboma
ooyuarwe2ocsl.

[IporpamMmmMoit AMCHUIUIMHBI TTPEAYCMOTPEHBI CIEAYIONINE BUJIBI KOHTPOJS: TEKYIIUMA
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs aTTecTanus B GopMe IK3aMeHa.

OO6miast TpyAO0EMKOCTh OCBOCHHS AUCIUIUIMHBI COCTaBJsieT 4 3a4eTHBIX €AUHUIbI, 144
yaca.

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUIY.



1. TlepedeHb IIAHUPYEMBIX PE3YJILTATOB O0YUYCHHS MO JUCIUTUINHE
1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

HucuummmHa «MareMaTtuka. AHATUTHYECKass TEOMETpUs H JIMHEWHas anreopay
SIBJIIETCS BOKHOIM COCTaBHOM YacCThIO Kypca BbICIIEH MaTeMaTUKHU, KOTOPBIN JIE)KHUT B OCHOBE
BCcell cucTemMbl BBICHIETO O0pa3oBaHUS COBPEMEHHOTO  CIEIUANUCTa W HM3y4aer
MPOCTPAHCTBEHHbIE (OPMBI U  KOJIMYECTBEHHBIE COOTHOILIEHUS OKPY)KAIOIIEro Hac
JEACTBUTEIILHOTO MUpA.

W3ydyenne  gaHHOW  JUCHUIUIMHBI  TO3BOJSET  Pa3BUTh  MPOCTPAHCTBEHHOE
NPEJCTaBICHUE CTYJACHTa; CTUMYJIHPYET €ro BOOOpaKCHHE; pPAa3BUBACT €ro CYETHHIC
CIIOCOOHOCTH; TMO3BOJIIET JIEMOHCTPUPOBATH LIEJICYCTPEMIIEHHOCTh, OPTaHU30BAaHHOCTh INPHU
MIPOBEICHUH OOJIBIIETO 00hEMa BHIYHUCICHUH; 00BEINHACT OONBIIMHCTBO PaHHEEe U3yYCHHBIX
MOHSATHUH.

BaxHOCTh yKa3aHHBIX MOJIOKEHUH OOYCIIOBIIEHA TeM, YTO MaTeMaTHKa SIBJISIETCS HE
TOJIBKO MOIIHBIM CPEJICTBOM PELICHUS MPUKIATHBIX 33]]a4 U YHUBEPCAIBHBIM SI3bIKOM HAYKH,
HO TaKXe U 3JIEMEHTOM OOIIel KyIbTYpHI.

Matematuueckue METOAbl HMCCIEAOBAaHUSA, MOJCIUPOBAHMS, MPOSKTUPOBAHUSA,
OTMPAIOIIYIOCS HA JaHHYIO AMCUUILUIMHY, HTPAIOT BCE OOJIBIIYIO POJIb B COBPEMEHHOW HayKe
U TeXHHUKE. B 3HaYNTENbHOM CTENeHU 3TO BHI3BAHO BCE YOBICTPAIOIIUMCS PAa3BUTHEM HAYKH U
TEXHUKH, TJIABHBIM 0O0pa3oM BBIYMCIUTEIHHONH TEXHUKM W HH(OPMAIIMOHHBIX CHCTEM, a
TaKk)Xe KOMIBIOTEpPHU3AIMel MpakTUYecKH BceX obnacTeil 3HaHHM. BO3MOXKHOCTH yCIENIHOTO
WCTIOJIB30BAHUSI MATEMATHKH IS PEIICHUSI KOHKPETHBIX 3a/1a4 CYIIECTBEHHO PAaCUIMPSIOTCS,
4YTO, B CBOIO OdYepelb, MPUBOAUT K HOBBIM TpPEeOOBaHUSAM, TMPEABIBIAEMBIM K
MaTeMaTHYEeCKOMY OOpa30BaHHMIO COBPEMEHHBIX CHEIMAJIMCTOB B OOJIACTH MAaTeMaTHUECKUX
METO/IOB.

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

1.2. JlucummimHa BXOIUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTEIbHON MPOTPAMMEI
BhIcIero oopazosanus (naiee — OIT BO).

1.3. TlepeueHp MIAaHUPYEMBIX PE3YJIbTATOB 00YUEHUS 1O AUCIUIUINHE, COOTHECEHHBIX C
IUIaHUpyeMbIMH pe3yibTratamu ocBoeHust OI1 BO.

B pesynbraTe u3yueHus AMCUUILIMHBI OOYYarOUIUICS NOJKEH 00sagaTh CIEAYIOLUUMU
KOMIIETEHIIMSIMUA WM UX YacTsAMHU. KoMmeTeHIIMY 1 WHAMKATOPhl UX JOCTHKEHUS MPUBEICHBI B
tabnurue 1.

Tabmuua 1 — IlepeyeHb KOMIETEHIIMHA U MHUKATOPOB MX JIOCTUKECHUS

Kareropus Konmn
Kox n HanMeHoBaHNE NHIMKATOPA JOCTUKEHNUS
(rpynma) HaVMEHOBAHUE
KOMIIETCHIIUU
KOMIIETEHIIUHU KOMITETEHIINHU

VYK-2 Cnocoben
OTIPEIENIATh KPYT
3aja4u B paMKax
IMOCTaBJICHHOM IIEIIH
U BBIOMpAThH

VYK-2.3.1 3HaTh BUJBI PECYPCOB U OTPAHUYEHUS [
pelIeHns TOCTaBIEHHBIX 3aa4
YK-2.V.1 ymeTs NpoBOIUTH aHAJIN3 TOCTABJIEHHOU
ey U (opMyJIupoBaTh 3a/1a4u, KOTOpPbIE
HEOO0XOAUMO PELIUTD IS €€ JOCTHKEHUS
ONTUMAJIbHBIE
YHuBEpcaTbHbIE CHIOCOBBI X VYK-2.¥.3 ymeTs BbIABUTATh AIbTEPHATUBHBIC
KOMIIETEHIIUH BapHUaHTHI AEUCTBUH € 1eJIbI0 BBIOOPA ONTUMAIIBHBIX
pelIeHus, UCXOAs U3
CIOcO0OB peLIeHUs 33a4a4, B TOM YHCJIE C IOMOIIBIO

JICHCTBYIOIINX

HpaBOBiIX HOPM HU(POBBIX CPENICTB

O ) VYK-2.B.2 BnaaeTh HaBbIKaMH BHIOOpA ONTUMATIEHOTO
crioco0a perreHus 3a7a4 ¢ y4eTOM UMEIOITNXCS

peCypcoB u

YCJIOBUI, pECYPCOB U OIrpaAHUYEHUI

OrpaHUYECHUN




2. Mecro nucuurumHbl B cTpyktype Ol
JucuummHa He 0a3upyercs Ha 3HAHUAX, paHee MPUOOPETEHHBIX CTYIEHTAMU IPH
U3y4EHHUHU B By3€ KaKUX JIMOO0 AUCHUIUIUH.
3HaHUsl, MOJTYYEHHbIE IPU U3yUYEHUU MaTepuaja JAaHHOM TUCLUILIMHBL, UMEIOT Kak
CaMOCTOSITEJIbHOE 3HAYE€HUE, TAK U UCIIOJIB3YIOTCS IIPU U3YYCHUH IPYTUX AUCLIMILINH:
- Marematuka. Teopust BEPOATHOCTEN U MaTEMaTUYECKast CTATUCTUKA

3. OOBEM H TPYJOEMKOCTh JUCIUILTAHBI
JlanHbie 00 00mEeM O0beMe JHUCIUILUIMHBI, TPYIOSMKOCTH OT/CIBHBIX BHJIOB y4eOHOM
paboThI 1O TUCIUILIMHE (M paclpeIeieHue 3T TPYA0SMKOCTH 110 CEMECTpaM) MPEICTaBICHBI B
Tadymue 2.

Tabmuna 2 — O6beM U TPYLOEMKOCTh TUCIUILITHHbI

TpynoeMKocTb 1o

Bun yueGHO#I paboThI Bceero cemMecTpam
No2
1 2 3

Oowan mpyooemKkocmup OUCYUNIUHDL, 4/ 144 4/ 144
3E/ (uac)
U3 nux yacoe npakmuyeckoii 0020MoeKu
AyoumopHuie 3aHamus, BCEro Jac. 68 68
B TOM YHCIIE:

aexip (J1), (dac) 34 34

1('IpaK)TI/I‘{eCKI/Ie/CeMI/IHapCKI/Ie sanatus  (I13), 34 34

qac

nabopaTtopHbie paboTsl (JIP), (yac)

KypcoBoi nmpoekt (padota) (KII, KP), (gac)

9K3aMeH, (Jac) 54 54
CamocmosamenvHnas paboma, Bcero (dac) 22 22
Buo npomesicymounoit ammecmayuu: 3ayer,
mudd. 3auer, sx3amen (3auer, dudd. 3auq, OK3. OK3.
DK3.%*%*)

4. ConeprkaHue TUCIUTUTMHBI
4.1. Pacnpezenenue TpyI0€MKOCTH TUCHUTUIMHEI 110 pa3eiaM U BUAaM 3aHATHMN.
Pa3nensl, TeMbl AUCHUIIIMHBI U UX TPYAOEMKOCTh MPUBECHBI B TabIuUIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUIIIINHBL, UX TPYAOEMKOCTh

Pa3gensl, TeMBI TUCITUIIINHEI Jlekiun 113 (C3) JIP KII CPC
(dac) (dac) (gac) (gac) (gac)
Cemectp 1
Paszgen 1. KoMIuiekcHbIE YnciIa U 6 8 3
MaTPHIIbI
Pasgein 2. Cuctemsbl TMHENHBIX 6 9 3
YpaBHEHUH

Pa3nen 3. JIuneiinble npocTpaHCcTBa

Pa3nen 4. BexTopsl

Pazgen 5. Ilpsimas Ha mIocKoCTH

A B OO
o1l B~ 00O
Wl W ww

Pazpgen 6. IIpsiMast 1 TIII0CKOCTD B
MTPOCTPAHCTBE




Paznen 7. KpuBsle BToporo nopsaka 3 0 4

Hroro B cemecTpe: 34 34 22

Utoro: 34 34 0 0 22

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

4.2. CopnepskaHue pa3/ieioB U TEM JICKIIMOHHBIX 3aHITHH.
Copep:xanue pa3fesioB U TeM JICKIIMOHHBIX 3aHITHIA MIPUBEICHO B Ta0HIIC 4.

Tabnuna 4 — ConeprkaHue pa3esioB U TEM JICKIIMOHHOTO ITUKJIa
Howmep paznena HasBaHue u copepxanue pa3JenoB U TeM JEKIIMOHHbBIX 3aHATUN

1. [lonsATHE KOMIIIIEKCHOIO YKcia. J[edcTBHS Hall KOMIUIEKCHBIMU YHCIaMU B
anrebpanveckoir ¢opme. JleiicTBUs HaJ KOMIUIEKCHBIMH YHCIAaMH B
Tpuronomerpuueckoii popme. @opmyna Myaspa. V3pneueHue KopHS H3
KOMILUIEKCHOTO uncia. (2 gaca)
[lonstue marpuubl. JIuHeiiHble omepauuu HaJa MartpuuaMu. JluHeliHas
3aBUCHUMOCTh M HE3aBUCUMOCTb MaTpull. TpaHCIIOHHMPOBAaHUE MATPHLL.
YMHO)KeHue MaTpull. MHOTOWIEHBI OT KBaJAPaTHBIX MaTpull (4 Jaca)
2. Onpenenurenu u ux cporictsa. O0parHas MaTpuua. Pemenue npocreimmx
MaTpU4HbIX ypaBHEHUH. MaTpuyHblii METOJN pEeUIeHUs JIMHEWHBIX
ypaBHeHHH. (2 yaca)
Meton Kpamepa. Mertoa I'aycca. (2 yaca)
CoOcTBeHHbIE 4YMClIa U COOCTBEHHBIE BEKTOPBl KBaJAPATHBIX MaTpUL.
OYHKIMK OT KBaJAPATHBIX MaTpuIll (2 yaca)
3. Jluneitnble mnpoctpaHcTBa. OmpeneneHue U npuMmepbl. basuc u
koopauHaTel. JluHelHble  mpeoOpa3oBaHus. MaTpula  JTHUHEHHOTO
npeoOpa3zoBanus. (5 4acoB)
4. I'eomeTrprueckue BekTopsl. OCHOBHBIE ONpeneneHus. JInHelHble onepanun
HaJl BeKTopaMu. JInHeitHas He3aBUCUMOCTh BEKTOpoB. basuc. KoopauHatsl.
CucTeMbl KOOPAMHAT HA IUIOCKOCTH M B IPOCTpaHCTBE (4 yaca)
CkansipHOE NpOoM3BEIeHIE BEKTOPOB. BekTopHOE Mpon3BeieHNE BEKTOPOB.
CMenaHHOE IPOM3BEIEHUE BEKTOPOB. (2 yaca)
5. VYpaBHeHMsI NpPSIMON Ha IUIOCKOCTH. 3aJjaud Ha COCTaBJICHHE ypaBHEHUU
npsiMoit. (2 gaca)
VYron Mexay NpsMbIMU Ha IUNIOCKOCTH. PaccTosiHME OT TOUYKHM A0 MPSAMOW Ha
w1ockocTH. PaccrosiHne Mexay napauieabHbIMU IPSIMBIMU. (2 Yaca)
6. YpaBHeHUsI IJIOCKOCTHU. 3a/laHue MPsIMOM B MPOCTPaHCTBeE. (2 yaca)
VYroa Mexy IIOCKOCTIMU. YTOI MEXy IPSIMBIMU B IIPOCTPAHCTBE. YTOJ
MEXIYy MNpsSMOM M IUIOCKOCTBIO. PaccTosiHMe OT TOYKM 110 IJIOCKOCTH.
PaccrosiHre mMexay mapajielbHBIMU IUIOCKOCTSIMH. PaccTosiHue oT TO4Ku
JI0 TIPSIMOY B TIPOCTpaHCTBE. (2 Haca)

7. Onnunc. ['mnepbona. [Mapabona. IlonsipHoe ypaBHEHHE KPUBOH BTOPOTO
nopsnka. KanoHnueckue ypaBHeHHUs: KpUBOM BToporo nopsijaka (3 vaca)

4.3. IlpakTtuyeckue (ceMUHAPCKUE) 3aHATUSA
TeMbl MpakTHYECKUX 3aHATHIA U X TPYIOEMKOCTh IPUBECHBI B TAOIHIIE 5.



Tabnuna 5 — [IpakTudeckue 3aHATHS U UX TPYJOEMKOCTh

N3 Hux Ne
DOpMBINPAKTH N
No . Tpynoem- | mpakTH4eCKOH | pazzaena
Wi TeMbl MpaKTUYECKUX 3aHATHI 4ECKHX kocTs, (4ac)| moaroToskn, | aucwm-
3aHATHH
(dac) JIUHBI
Cemectp 1
1. | JelicTBUs HaJ KOMILICKCHBIMU Pemrenue
YHClIaMU B allreOpandecKkon 3amaq 5 1
¢dopme. Tpuronomerpuueckas
(dopmMa KOMIUIEKCHOTO YHCIIA.
2. | Jle¥icTBHs HaJ KOMIUICKCHBIMH Pemrenue
qucllaMu B 3a1a4 2 1
TPUTOHOMETpHUUYECKOU opme
3. JIuHeiiHbIe Onepauy HaQ Pemenue
MaTpUILAMH. 3aja4 5 1
TpaHCrIOHMpPOBaHKUE MATPULL.
YMHOXEHHE MaTpHIL
4. KonTponbnas padora Nel Pemenne 2 1
3ajau
5. | Boluncnenue onpenenurenei. Pewmenne
OO6parnas maTpuna. Pemenue 3a7a4 2 2
MAaTPUYHBIX YPABHEHMI.
6. Martpuusslii METOA pEeLICHUS Pewmenne
CHCTEM JIMHEHHBIX YpaBHEHUH. 3aja4 2 2
Merton Kpamepa
7. Meron I'aycca Pemenue 2 2
3a/1a4
8. KonTponbnas padora No2 Pewenue 3 5
3a/1a4
9. Pa3noxeHnue BEKTOPOB 110 Pewenne
6azucy. Beruncnenue 3a7a4
KOOp/AMHAT TOYEeK B o01ei 2 4
JIEKapTOBOU CUCTEME
KOOpJUHAT.
10. CkanspHoe Mpou3BeIeHNE Pewmenne 2 4
BEKTOPOB 3aja4
11. BekropHoe u cmenianHoe Pewmenne 2 4
ITPOU3BENCHUS BEKTOPOB 3aja4
12. KonTponbnas padorta Ne3 Pemenue 2 4
3aja4
13. YpaBHEeHMsI IPAMOIL Ha Pemenue 2 5
MJIOCKOCTH. 3a/1a4
14. 3azaum Ha MpSAMYIO Ha Pemenue 2 5
MJIOCKOCTH 3a/1a4y
15. [Ipsimast v IIOCKOCTH B Pemenue 2 6
MIPOCTPAHCTBE 3a/1a4y
16. KonrtponsHas pabora Ne4 Pemenue 3 6
3a/1a4y
Bcero: 34

4.4. JlabopaTopHble 3aHATHS




Tembl 1a00paTOPHBIX 3aHATHH U UX TPYJOEMKOCTb IPUBEICHBI B TAOIUIIE 6.

Ta6ymia 6 — JlabopaTopHbIe 3aHATHS U UX TPYTOEMKOCTh

Ne
/o

HaumenoBanue nabopatopHbix padboT

TpynoemMKocCTs,
(dac)

N3 Hux Ne
IIPAaKTUYECKON | pas3zeiia
HOJArOTOBKH, | JUCLHUII
(gac) JIMHBI

Y4eOHbIM MJIaHOM HE MPEAYyCMOTPEHO

Bcero

4.5. KypcoBoe NMpoeKTHpOBaHNE/ BBHITTOJIHEHHE KyPCOBON PaOOTHI

VY4eOHBIM [JITaHOM HE IPEAYCMOTPEHO

4.6. CamocrosTenbHas padboTa 00y4aromuxcs
Bunel camocTosiTenbHON paboThI U €€ TPYA0EMKOCTh IIPUBEEHBI B TadIuULE /.

Tabnuna 7 — Bunbel caMmocTosTenbHON paboThl U €€ TPYAOEMKOCTh

N Bcero, | Cemectp 1,
Bua camocrositensHOM paboTh
qac yac
1 2 3
H3ydeHne TeopeTHuecKoro MmaTepuania
5 5
nucuuruael (TO)
KypcoBoe npoextuposanue (KII, KP)
Pacuerno-rpadpuueckue 3ananus (PI'3)
Brmonaenue pedeparta (P)
ITonroroBka K TeKyIeMy KOHTPOJIO 5 5
ycneBaemoctu (TKVY)
Jomamraee 3amganue (/13) 5 5
KonTponbusie pabotsl 3a0uHnKOB (KP3)
IToaroroBka K mMpoMeXyTOYHOU 7 7
atrectauuu (I1A)
Bcero: 22 22

5. [lepedyenn yueOHO-METOIUYECKOTO 0OECTICUCHUS
JUIS CAMOCTOSITENIbHON PaboThl 00yUaroImuXxcs Mo JUCUUIUIHHE (MOJTYJIIO)
Y4eOHO-MeTOAMYECKHE MaTepHalbl Il CaMOCTOSITEIbHOM padOThl 00y4aroIIMXCsl yKa3aHbl B

ma. 7-11.

6. IlepeueHb MeYaTHBIX U AIEKTPOHHBIX YUEOHBIX U3AAHUIN
[lepedyeHb neYaTHBIX U DJCKTPOHHBIX YIeOHBIX M3/IaHUH MPUBEIEH B TaOIUIE 8.
Tabnuua 8— [lepeyeHb Me4aTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TaHUI

Mudp/
URL agpec

bubnuorpaduueckas ccpiika

Komuectso
9K3EMILTSIPOB B
Oubmorexe
(KpoMe SIIEKTPOHHBIX
HK3EMILISIPOB)




YK 514 BBK Bexnemumena JI.A., [lerposuu A.1O., Uybapos 1. A. 200
22.151 642 COopHUK 331124 110 aHATUTHIECKON T€OMETPUH 1

TUHEeHO# anredpe: Yueb. mocooue / [Tox pen. 1.B.

Bexnemumiesa. — 2-e u3z., nepepad. — M.: DUSMATIIAT,

2006. — 496 c.

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

I'VAIL, 2019. - 51 c.
http://e.lanbook.co | beknemuries, J[.B. Kypc aHaauTH4eckoi reoMeTpUu 1 OBC Jlanb
m/book/58162 JTUHEHHOHN anreOpsl. [DNeKTPOHHBIH pecypc] —

Onekrpon. man. — CII6. : Jlans, 2015. — 448 c.
http://e.lanbook.co | beknemuriera, JI.A. COOpHUK 3a1a4 [0 aHATUTHIECKOH SBC Jlaus
m/book/72575 TCOMETPHH U JIMHEHHOH anre0Ope. [DNeKTpOHHEIH pecypc|

/ JI.A. bexnemumena, J1.B. beknemumes, A.1O.

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

Jlanp, 2016. — 496 c.
http://e.lanbook.co | Horukos, A. 1. Hauana nuHeiHo anre6psl 1 SBC Jlaus
m/book/71997 aHaIMTHYECKasi FeOMeTpust : yuebHoe mocobue / A. 1.

Hosukos. — Mocksa : DUSMATIJINT, 2015. — 376 c.
https://e.lanbook.c | Matemaruka. 3a1a4un MOBBIICHHON TPYIHOCTH IS ObC Jlanb
om/book/115483 CTYIICHTOB BY30B : yueOHoe nocobue / Y. B. Manos, O.

K. UBanosa, O. A. OxyHeBa, H. A. TonueHHUKOBA ; 10A

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

2019. — 156 ¢

Uenesa, A. M. Jlunetinas anreOpa. AHaIMTHIECKAS OBC Jlans
https://e.lanbook.c | reomerpus : yue6HOE mocodue / A. M. Usnesa, I1. .
om/book/152265 IMpunyrxkas, Y. 1. YepHsix. — 5-e u3a-e, UCIp. U A0, —

Hosocubupcek : HI'TY, 2019. — 183 c..
https://e.lanbook.c | Bexmemumies, /1. B. Kypc aHaauTHUeCKOM T€OMETPUH U OBC Jlanp
om/book/58162 JMHEHHON anre6ps : yueOnuk / /1. B. Bekiemuries. —

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

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

om/book/48192 anredpa v aHAMUTUYECKasi TeOMETpUs : yueOHOe 1mocodue
/ I1. C. T'eBopksin. — Mocksa : ®DUSMATJINUT, 2011. —
208 c.

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

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

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

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

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

0de/434042 aHamuTH4YeCcKast reomeTpusi. COOpHUK 3aTaHuil:
yuebHoe rmocobue a1 OakanaBpuara u crieluaguTeTa
/ E. T'. IlaxomoBa, C. B. PoxkoBa. - Mocksa :
W3parensctBo KOpaiirt, 2019. - 110 c.

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

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

BeuromoB. - 2-e u3f. - Mocksa : U3aarenscTBo



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

IOpaiit, 2019. - 150 ¢

7. TlepedeHb 3JIEKTPOHHBIX 00pPa30BaTEIbHBIX PECYPCOB
MH()OPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHOI ceTH «VHTepHeT»
[MepeueHn AIIEKTPOHHBIX 00pa3oBaTebHBIX pecypcos UH()OPMAIIMOHHO-
TEJICKOMMYHHKAMOHHOW ceTH «HTepHeT», HEOOXOMUMBIX [UIi OCBOCHUS HCIHILUINHBI
npuBezieH B Tabnuue 9.

Tabmuma 9 — IlepeyeHb OJIEKTPOHHBIX 0OPa30BaTEIBHBIX PECYPCOB HMH(MOPMAIIMOHHO-
TEJICKOMMYHHKAIMOHHON ceTr «MHTepHeT»
URL anpec HaumeHnoBanue
http://www.math-net.ru OO01IepOCCHICKUIT MaTEMAaTHYECKHIA TTOPTAI
http://e.lanbook.com/view | OBC «Jlanb»

8. IlepeueHp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mpoOrpaMMHOTO 0OECHEUEHUs, HCIOJIB3YEeMOTO0 IIPH OCYIIECTBICHUU
00pa30BaTeNIbLHOTO Mpolecca M0 AUCLUIIUHE.
[lepedeHp UCTIONB3yeMOT0 IPOTPAaMMHOTO obecrieueHus npeacTasieH B Tadmauie 10.

Ta6mmma 10— [Tepeyers mporpaMmMHOTo o0ecrieueHus
Ne i/m HaumenoBanue
MicrosoftWindows
MicrosoftOffice
MathType
Wolfram Mathematica

MwiNE

8.2. IlepeucHb HH(OPMAITMOHHO-CITPABOYHBIX CUCTEM,HCIT0JIb3yEeMBIX pu
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPoliecca Mo AUCIUILTUHE

[lepeuens WCTHONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TIPEICTABICH B
Tabmmite 11.

Tabnuna 11— [lepeuens nHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

No /1t HanmenoBanue

9BC Jlanub

9. MarepuanbHO-TeXHUYeCKast 6a3a
CoctaB  MaTepHAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa3oBaTeNbHOTO Mpoliecca Mo AUCHUILINHE, IPpecTaBieH B Tabnuuel 2.

Tabmuna 12 — CoctaB MaTeprallbHO-TEXHIUYECKON 0a3bl

Ne HanmeHnoBaHMe cOCTaBHON 4acTH Howmep aynuropun
n/m MaTepuaIbHO-TEXHUYECKOHN 0a3bl (TIpu HEOOXOMMOCTH )

1 | Yuebnas aynuTopus s 3aHITHNA JIGKIIMOHHOTO TUMA, 3aHATUH | yi. [actemo, 1. 15,
CGMI/IHapCKOFO THIIA, prHHOBBIX nu I/IH)II/IBI/I)IyaJ'II)HI)IX
KOHCYNbTAaIlMi, TEKYIIer0 KOHTPOIsA U MPOMEKYTOUHOM
arrectaruu. OcHamenue: Crernuanu3upoBaHHass MeOenb;
TEXHUYECKHE  CpeJcTBa  OOYyYeHHs,  CIyKalme  Juis



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

MpeACTaBICHUS yueOHOM WH(OpMaIu OOJBIIONW ayIUTOPHH;
Ha0Op IEMOHCTPAIIMOHHOTO 000PYIOBAHHS

2 | YueOHast ayauTopus Uil TPAKTHYECKUX 3aHATHH, 3aHATHHA
CEMHUHAPCKOTO  THUMA, TPYNINOBBIX W  WHAWBUIYAIbHBIX
KOHCYJbTAIlMi, TEKYLIIETO KOHTPOJS U  IPOMEXKYTOUHOU
arrectauuu. OcHamenue: Crnenuanu3upoBaHHas —MeOenb;
TEXHHYECKHE  CpencTBa  OOydeHus,  CiIyxamue  Juis
npeacTaBiaeHus ydeOHoW uH(opManuu OOJBIION ayIuTOPHH;

yi. 'actenno, 1. 15,

MIEPEHOCHOM HAbOop IEMOHCTPAIMOHHOTO 000pPYI0OBaHUS

10. Onenounsie cpeAcTBa AJs MPOBEICHHS IPOMEXYTOUHOM aTTeCTAI[H
10.1. CocraB OLIEHOYHBIX CPEACTBIS TPOBEACHUS IPOMEKYTOUHOH ATTECTALlUH
00yJaromuxcst Mo JUCUUIUIMHE pUBeAeH B Tabnuie 13.
Ta6muma 13 — CocTaB OLEHOYHBIX CPEACTB JUISl NPOBEJICHUS IPOMEKYTOYHOM aTTECTALIUH

Buza npomexyTo4HOM arTecTaluu IlepedyeHb OLICHOUHBIX CPEACTB

DK3aMeH

Cnucok BONpocoB K 3K3aMEHY;
TecThl.

10.2. B kayectBe KpUTEpUEB OICHKH YpOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouuMHcs MpUMEHseTcsl 5-0ayuipHas IIKajla OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMM, KoTopas npuBeacHa B Tabauie 14. B Teuenue cemectpa MOXKET UCIOJIb30BATHCS

100-0ayuipHass  mkaia

MO,HYHLHO'pefITHHFOBOfI CHCTCMBbI yHI/IBepCI/ITeTa, [mpaBujia

HCIIOJIBb30BaHUA KOTOpOfI, YCTAHOBJICHBI COOTBCTCTBYIOIIMM JIOKAJIbHBIM HOPMATHBHBIM AKTOM

I'VAIL
Tabmuna 14 —Kpurepuu onieHKH ypoBHS chOPMHUPOBAHHOCTH KOMIETEHITHI
O1eHKa KOMIIETEHIINHT X .
5 oI Ibras Lk apaKTEepUCTHKA CPOPMUPOBAHHBIX KOMITCTCHITHIA

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOMJI TPOTPAMMHBIN
MaTepua;
— YBEPEHHO, JIOTUYHO, MOCJIEI0BATEILHO ¥ TPAMOTHO €TI0 U3JIaraeT;

COTIYHO — OMUPAsICh HA 3HAHMS OCHOBHOM M JIOMOJHHUTEIbHOU JITEPATYpPHI,

GATTCHO TECHO MPUBS3bIBAET YCBOCHHBIE HAYYHBIE MOJIOKEHUS C MPAKTUUECKON
JIeATeTLHOCTHIO HAIIPABIICHUS,
— yMeTno 000CHOBBIBAET U apTyMEHTUPYET BBIIBUTAEMbIE UM HJIEH;
— JIeJIaeT BBIBOALI H 000OIIEHHUS;
— CBOOOJTHO BJIQJICET CUCTEMOM CIIEUATM3UPOBAHHBIX MIOHITHM.
— o0yyJaronuics TBEp0 YCBOMII MMPOTPAMMHBIN MaTepua, rpaMOTHO U
MO0 CYHIECTBY W3JIaraeT €ro, OINUpasCh Ha 3HAHUS OCHOBHOM
JUTEpaTypHl;

«XOPOIIIO» — HE JOIMYCKAET CYIIECTBEHHBIX HETOYHOCTEN; 3
— YBSI3BIBACT YCBOCHHBIE 3HAHUS C MPAKTHUYECKOW JI€ATEIbHOCTHIO

«3auTeHO»
HaIlpaBJICHUS,
— apryMEHTUPYET Hay4YHbIE MMOJ0KEHNUS;
— JIeJIaeT BBIBOALI H 000OIIEHHUS;
— BIIAJICET CHCTEMOM CIICIMAIM3UPOBAHHBIX TOHSITHH.
— o0yyaromuiicss yCBOWJI TOJbKO OCHOBHOW IpPOrpaMMHBIA MaTepua,
M0 CYIIECTBY M3JlaraeT €ro, ONHMpaschb Ha 3HAHUSA TOJHBKO OCHOBHOM
JUTEpaTypHl;

«yJIOBJIETBOPUTEITHHOY .

GATTCHOY — JIOMYCKaeT HEeCYIIECTBEHHBIE OMMOKN U HETOYHOCTH; y
— UCTIBITBIBACT 3aTPYAHEHUS B TPAKTUYECKOM NPUMEHEHUW 3HAHHUHA
HaIlpaBJICHUS,
— c1ab0 apryMEHTHPYET HayuHbIE MOJIOKCHHSI,




Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

— 3aTpyaHseTcs B (OPMYIHMPOBAHUN BBIBOJOB M 0000LICHHUI;
— YaCTUYHO BJIaJIe€T CUCTEMOH CIIELIMATN3UPOBAHHBIX TOHATHH.

HCYIOBJICTBOPUTEIILHO
«HEC 3a4YTCHO»

MaTepHana,
PAacCMOTPEHHH TMPOOIEM B KOHKPETHOM HAIPaBICHHUH;

— HE MOYKET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHSI,
— He QOpPMYIUPYET BHIBOJAOB U 000OIICHHIA.

— oOyyarolmuiicss He YCBOWJI 3HAYUTENbHOM dYacTh MpPOrpaMMHOIO
— JIONyCKaeT  CYIIECTBCHHBIE  OMMOKA W  HETOYHOCTH  IIpH

— UCIBITBIBACT TPYAHOCTHU B IIPAKTUYCCKOM IIPUMCHCHUHN 3HaHHﬁ;

10.3. TunoBble KOHTPOJIbHBIC 33aHUS WK MUHBIE MATEPUAIIBI.
Bormpocs! (3agaun) nmst s5Kx3ameHa npeicTaBlieHbl B Taduuie 15.

Tabmuna 15 — Borpocs! (3a1aumn) s 9K3aMeHa

Ne i/t

[Tepeuens BompocoB (3a7au) A7 SK3aMeHa

Kon
WHJIUKaTOpa

3aganue 1.

1)

2)

BrerarcnuTh npon3BeicHue KOMILIEKCHBIX YHCET B
anredpanveckoit hopme 3anucu
(54 2i)=* (6 + 5i)

Otser: 20+37i

Bepno nu yrBepxkaeHue: «/lericTBuTenbHas 4acThb
MIPOM3BEICHUS KOMIUICKCHBIX YUCEIT B anredpandeckoit popme
3allMCU paBHA IPOU3BEACHUIO JICHCTBUTEIBHBIX YaCcTeH
COMHOXkHUTeNEN». OTBET apryMeHTUpPYITE.

OTtBerT: Hesepno (BepHBIM OTBETOM ABJISIETCS
yTrBepaxaeHune: «J/leicTBUTEJbHAS YaCTh NPOU3BEACHHUS
KOMILUIEKCHBIX 4MceJl B ajiredpamyveckoii ¢opme 3anucu
BbIYHCJISAETCS KaK Pa3HOCTh NPOU3BeACHUSA
NeHCTBUTEJbHBIX YACTell U NMPOu3BeIeHUsI MHUMBbIX YacTei
COMHOKUTeJIeH»).

3amanue 2.

1)

2)

Brrancnute npousBeieHne KOMIUIEKCHBIX YUCeN B
anreOpanyeckoit opme 3arnucu
(7 — 4i) = (1 + 3i)

Otset: 19+17i

Bepno nu yTBepkaeHue: «/leiicTBUTENbHAS YaCTh
NPOM3BEACHUS KOMITJIEKCHBIX YHCe B anredpanyeckon popme
3aMKCH BBIUUCISIETCS KaK pa3HOCTh IPOU3BEICHUS
JENCTBUTENBHBIX YacTel U MPOU3BEICHUS MHUMBIX YacTeH
COMHOXHUTENEn». OTBET apryMEHTUPYNTE.

OtBer: BepHOo (BepHBIM OTBETOM SIBJISIETCH YTBep:KIeHHE:

YK-2.V.1




«/JleicTBUTE/bHAS 4YacThb TMPOU3BEAEHUA KOMILIEKCHBIX
yuceJa B ajaredpamvyeckoi gopme 3anucu BbIYHCAACTCH KAK
Pa3HOCTL TNPOM3BeJACHUS JIeMCTBUTEJIbHBIX YacTeil u
NMPOM3BeIeHUsI MHUMBbIX YacTeil COMHOKHTeJIei»).

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

OtBert: 40-5i

2) BepHo in yTBepkacHuUE: «/leiicTBUTEIbHAS YacTh
IPOM3BEACHUS KOMITJIEKCHBIX YHCe B areOpanyeckoi popme
3aIIMCHU BBIYUCIIACTCA KaK CyMMa IIPOU3BEICHUS
JEHCTBUTEIIBHBIX YaCTEH U POU3BEICHNS MHUMBIX YacTEeH
COMHOXMUTENEN». OTBET apryMeHTUPYITE.

OtBer: HeBepHOo (BepHBIM OTBETOM SIBJISIETCH YTBep:KIeHHE:
«/lelicTBUTe/IbHAS YACTh MPOU3BEIeHUSI KOMILIEKCHBIX YHCEJ B
anredpanyeckoii gopMe 3anucu BbIYMC/SETCS KaK Pa3HOCThb
Npou3Be/leHUsl eliCTBUTEIBLHBIX 4YacTeili M NpoW3BedeHHs
MHHUMBIX YacTeill COMHOKMTEJIEN).

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

OtBer: 52-77i

2) BepHo su yTBepkacHuUE: «/leiicTBUTEIbHAS YaCcTh
NPOM3BEACHUS KOMITJIEKCHBIX YHCeN B anredOpanyeckoi popme
3aIMCHU BBIYHCIIAETCS KaK IPOU3BEICHNS] MHUMBIX 4acTeH
COMHOXMUTENEN». OTBET apryMEeHTUPYHTE.

Oteer: HesepHo (BepHBIM 0TBETOM SABJISIETCH
yTBepxkaeHune: «JleicTBUTEJbHAS 4YaCTh MNPOU3BeAEHUS
KOMILUIEKCHBIX 4HceJl B ajredpamveckoil ¢opme 3anmucu

BbIYHCJIIETCH KaK Pa3HoOCTh NPOoU3BeAeHUs
AEMCTBUTEJbHBIX YacTell U NMPOM3BEACHUS] MHUMBIX YacTel
COMHOIKHUTeJIe»).

3agadue 5.

1) BbIYHCIUTD TPOU3BEICHUE KOMIUICKCHBIX YHCET B
anredpandeckoi popme 3anucu
(94 6i)*(2—7i)

OTtBert: 60-51i

2) Bepno nu yrBepxaenue: «I[IpousBeqeHne KOMIUICKCHBIX YHCEI
B anreOpanueckoi opme 3amucu MOKET ObITh BBIUKCIEHO IO
NpaBWIy BBIYUCICHHS TIPOM3BENEHUS MHOTOWICHOB» OTBeET
apryMEHTUPYUTE.

Otser: BepHo (IpH 3TOM HYKHO YYHTBIBATh, YTO i°= - 1)




3amanue. YK-2.B.2
1) BbIYUCIUTD TPOU3BEICHNE KOMIUICKCHBIX YUCEI.
Z, = S{cusg + i sin E] n Z,= ?{cus§+ i s:'n;—T]
T a - T -
OTtBert: 35((‘05‘; + i sin E) = 35i
2) BepHo nm yrBepkaeHue: «Jlyisi BBIYMCICHUS TPOHM3BEICHUS
KOMIUIEKCHBIX ~ 4YuCell ~ HeoOXOAMMO  3amucaTb UX B
anreOpanyeckoM Buae». OTBET apryMeHTHPYHTE.
OtBer: HeBepHo (BepHbIM OTBETOM SIBJISIETCSl YTBep:KIeHHE:
«IIpn BbIYMCIEHUM TPOM3BedeHHs KOMILIEKCHbIX 4YHcel B
TPUTOHOMETPUYECKOI popme MOAYJIb pe3yJbTarta
BbBIYMC/ISIETCH KaK MNpou3BeleHHe MOAYJeid MHOXKHUTeIeH, a
apryMeHT 4MCJIa paBeH CyMMe apryMeHTOB COMHOKHTeJIeil»).
3agaHue. YK-2.B.2
1) BbruuciuTh 4acTHOE KOMIUIEKCHBIX yucell B
TPUTOHOMETPUUYECKON (hOopMe 3aIUCH.
(13 1
10(cos—+1i sin—
z, _10(cos3 +ising)
T . . T
Z, S(cos—+izin)
T a - T = -
OtBer: 2 (rns; +i smg) =43+
2) Bepuo nu yrBepxkaeHue: «lIpu BBIYMCICHHH 4YacTHOTO
KOMIUIEKCHBIX YMCEJ MOJYJIb U apIyMEHT pe3yJibTaTa SBJISIOTCS
pe3yibTaTaMM JIEJIeHUs MOYJIS JIeIMMOrO Ha MOJYJIb JIeTTUTENs
U apryMeHTa JAeJuMOro Ha apryMeHT jgenurteis». OTBer
oOocHyiiTe.
OtBer: HeBepHo (BepHbIM OTBETOM SIBJISIETCSl YTBep:KAeHHe:
«IIpy BBIYHCICHHM 4YACTHOI0 KOMILUICKCHBIX 4HCeT MOIYJIb
pe3yJbTaTa fBJSeTCS Pe3yJibTAaTaM JieJIeHUs MOAYJIsl 1eJIMMOro
HAa MOAYJIb JEJHTEJsl, 3 apITYMEHTOM - Pa3HOCTb apryMeHTa
JAeJIUTeJIsl U ApPryMEHTAa 1eJITUMOTo0»).
Kak Ha3zpiBaercs popMa 3arucu KOMIUIEKCHOTO YHCiIa, UMEoIas YK-2.3.1
BUA z=|z|-(cos@+ising), Kak Ha3bIBAlOTCS B ITOM 3amMCH [z| U ¢?
OtBer: ®opMa 3anMCH KOMILJIEKCHOI0 YHCJIA, MMEIOIIAs BH/
z=|z|*(cos@+isin@), Ha3bIBaeTCs TPUTOHOMETPHUYECKOI, Te |Z| —
MOAYJIb KOMIIJICKCHOT'0 YHCJIa, () — APIYMEHT KOMILICKCHOI 0
yHciIa
Pe3ynbrar Kako# onepanuy HaJl KOMILIIEKCHBIMUA YUCIIAMHU MOKET YK-2.3.1

OBITH 3aIIMCAH B BUJE

|21 - |z2| (cOS(@1t+@2) + isin(p1t@2)) ?

Oteer: B Takom Buae MOKeT ObITH 3alIMCAHA ONlepaLUs
YMHOKCHHSI KOMILICKCHBIX YHCeJ Z1 M Z2.




PesynpTaT Kakoii onepanuy HaJi KOMIUIEKCHBIMU YHCIIaMH MOYKET
OBITH 3ammcaH B BUIE |Z1]:Z2|- (COS(@1-¢2) + iSin(p1-92)) ?
OtBeT: B TakoM BH/Ie MOKeT OBITH 3alIMCAHA OTIEPAIHSI
fieJIeHUsI KOMIUIEKCHBIX YHCeNl Z1 M Z2.

YK-2.3.1

3amanue 1.
1) KowmruiekcHoe unciio Z 3amucano B ajlreOpandeckoi u B

TPUTOHOMETPUIECKOMN opMax:
V3 )

1 T 0w
Z—?+LE—L{cusE+.slng]

Haiinure 12-10 crenedp yucia Z
OtBer:1

2) Kakyro ¢popmy 3amucu yncia Bl Hcnoib3oBan? O0ocHyiiTe
CBOM BBIOODP
OrtBet: IIpu Bo3BeIeHNH KOMILIEKCHBIX YHCeJ B CTeNeHb 0oJiee
PalMOHAJILHO UCII0JIB30BATH TPUTOHOMETPHYECKYI0 opMy
3aMKCH U elCTBOBATH MO CJIeYI0IIeMy NPaBUJIY: MPU
BO3Be/IeHUH KOMILIEKCHOI0 YHMCJa B cTeleHb MOAYJ/Ib YHCIa
BO3BO/JMTCS B 3Ty CTeNeHb, apryMEeHT YMHOKAeTCs Ha
MoKAa3aTeJb CTENeHH.
Ecsin ke ucnoib30BaTh ajredopandeckyro ¢gopmy 3anucH, TO
He00X0AUMO B JaHHOM cJiiy4yae 12 pa3 yMHOKMTH YUCJIO CAMO HA
ceos.

3ananue 2.
1) KomruiekcHOE YUCiI0 Z 3alicaHo B allreOpandeckoii u B
TPUTOHOMETPHUYECKOU (hopMax:
13 iy

ZI=54+i5/3= 10(cos g +isin )

Haiigure 3-10 cTeneHs uncia Z
Ortser: -1000

2) Kakyro ¢popmy 3amucu 4ncia Bbl HCoib3oBain? O0ocHyiiTe
CBOI1 BBIOOD
OrtBet: IIpu Bo3BeeHNH KOMILJIEKCHBIX YHCeJ B CTelleHb (oJiee
PALMOHAJILHO HCIO0JIb30BATh TPHTOHOMETPUUYECKYI0 (hopmMy
3aliCH U AelCTBOBATH M0 CJleyIolieMy NpaBujy: Npu
BO3BeJeHUHM KOMILJIEKCHOI0 YHCJ/IA B CTeNleHb MOAYJIb YHCIa
BO3BOJIMTCS B 3Ty CTeNleHb, APr'YMEHT YMHOKAeTCsl Ha
N0Ka3aTe/b CTeNeHH.
EcJsin :xe ucnosnb3oBath ajaredpanyeckyro ¢gopmy 3anucu, To
HEe00X0IMMO B JAaHHOM cJIy4ae 3 pa3a YMHOKHTb YHCJIO CAMO Ha
ceds1 (MM MCIoJIb30BaTh (JOpMYJIy COKPALLIEHHOT0 YMHOXKEHHS)

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

3amanue 1.
1) Haiitu matpuny C = 44 + 3B rae

2 -2
Az(—li g —23)B= ! _3’3

OTtBer:

YK-2.3.1
VK-2.V.3




C:(i& ;f-iL)

2) BeibepuTe U3 crniucka nuppPOBBIC CPEACTBA, KOTOPHIE MOTYT
OBITH IPUMEHEHBI [Tl pEIICHUS JaHHOW 3aJauu.

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=( j3=(—1 4)
-1 3 -4
3 —3
OtBer:

c=(s %5 1)

2. Breibepute u3 crnucka nudpoBsie CPeaCTBA, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JUIsl pEIICHUs JaHHO! 3aJjauH.
a) Microsoft Access
b) Wolfram Mathematica
c) Microsoft PowerPoint

Otreer: b)  Wolfram Mathematica

3ananue 3.
1. Haittu matpumy € = 24 + 3B% rne
2 =2
1 4 2
a=( j3=(—1 4)
-2 3 -3
—4 -3
OrtBer:
8 5 -8
C=
(—1(} 18 —15}
2. Bri6epute u3 cnricka 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. Haiftu matpuny € = 34 — 5B, e

1 —2
1 0 2
A=( ]B=(—1 3)
—2 3 -3
3 —3
OTtBer:

c=(F 5% 3




2. Bri6epuTte u3 cniucka nudpoBbie CPeIcTBa, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JIsl PEIICHUS JaHHOW 3aJa4H.

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

Oteer: b)  Wolfram Mathematica

3aganue .
1. Haiitu matpuny C = 44 + 3B% rae

1 -2
a=(h 4 =2 )

—3
OrtBer:
7 13 17
=
(— 14 24 -2 5}
2. Bribepure u3 crincka mu@poBbie cpeicTBa, KOTOPBIE MOTYT

OBITH MPHUMCHCHBI JJIA PCUHICHUA ,HaHHOfI 3aa4du.
a) Microsoft Access

b) Wolfram Mathematica

C) Microsoft PowerPoint

Oteer: b)  Wolfram Mathematica

1. 3amumwure pe3ynpTaT IeHCTBUN Ha/l MATPUILIAMHU.

A+0=...
OtBer: A
2. 3anumuTe pe3yibTaT NSHCTBHIA HA/l MAaTPUIIAMU

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

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

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

2 X(4A)=
OTtBeT: 8A

YK-2.3.1

10.

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

S 2 5
-G 3o )
OTtBer:

—8 4)

AB =
(14 18
2) Bribepure U3 crricka 1U(poOBbIe CPEICTBA, KOTOPHIE MOT'YT

OBITh IPUMEHEHBI JIJIs pelieHus JaHHOH 3a1aun. O6ocHyiiTe

VK-2.V.3




BBIOOD 1TU(POBOTO CpeIcTBa
a) Microsoft Access

b) Microsoft PowerPoint
c) Wolfram Mathematica

OTtBer: K undpoBbiM cpeacTBaM, KOTOPbIe MOI'YT ObITh
NpUMeHeHbI [IJIsl pellleHus JaHHOM 3aaa4u oTHocuTest Wolfram
Mathematica- mporpammHoe odecneuenue, BKIKOYAOIIEE
00J1b11011 HA0OP MaTeMaTHYeCKHX GYHKIMH B TOM YHCJIe
CHCTEMY KOMIIBIOTEPHOH ajIredpbl, OpUEHTHPOBAHHYIO HA
MOJATr0TOBKY HHTEPAKTHUBHBIX JOKYMEHTOB ¢ BHIYHCJICHUSIMH U
BHU3YAJIbHBIM CONIPOBOXKIEHHUEM.

3ananue 2.
1) Haiitu npousBenenue marpun 4 * B, rjae

A=(ﬂ —2 _3] B= d1L —32)

1 3 0 3 0
OTtBer:
AB = (_;1 _43)

2) BeiGepute u3 crucka nudpoBbie CpeacTBa, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JUIsl pEIICHUs JaHHOU 3aJjauH.

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

OtBet: K ungpoBbiM cpeacrBam, KOTOpbie MOTYT ObITh
NMPUMEHEHbI JIJIsl pellieHusl JaHHOi 3a1a4u oTHOcHTCAa Wolfram
Mathematica- nporpammnoe odecneuenune, BKIOYAIOIIEe
00,1b1110ii HA00pP MaTeMaTHYeCKUX (DYHKIIMIA B TOM YHCJIe
CHCTEMY KOMITbIOTEPHOI aJIre0pbl, OpHEHTHPOBAHHYIO HA
MOATOTOBKY HHTEPAKTHBHBIX JOKYMEHTOB ¢ BIYUCJIEHUSIMU U
BH3YaJbLHBIM CONPOBOKIEHHEM.

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

e T

2 3 5 > o
OTtBerT: 6 o
AB = (13 —3)

2) BriOepure U3 cnvcka 1QpoBbIe CPEACTBA, KOTOPHIE MOTYT
OBITH IPUMEHEHBI [Tl pEIIeHUs JaHHOW 3aJJauu.

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



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

OtBet: K undpoBbiM cpeacTBaM, KOTOPbie MOTYT ObITh
NpUMeHEeHbI [JIsl pellleHUus JaHHOM 3aaa4u oTHocuTcess Wolfram
Mathematica- nporpaMmMHoe o0ecneyeHne, BKIOYAKOIIEE
00J1b11011 HA0OP MaTeMaTHYeCKHX GYHKIMH B TOM YHCJIe
CHCTEMY KOMNBLIOTEPHOI aJiredpbl, OPUEHTHPOBAHHYIO HA
MOJAr0TOBKY HHTEPAKTUBHBIX JOKYMEHTOB ¢ BHIYHCJICHUSIMH U
BHU3YAJIbHBIM CONIPOBOXKIEHUEM.

3ananue 4.
1) Haiitu npousBenenue Matpuil A * B, rie
4 5
o -2 -3
=0 2 =i
2 —4 0
3 0
Oteert:
11 6
AB _( 4 22]

2) BribepuTte u3 circka nu(poBbI€ CPENICTBA, KOTOPHIE MOT'YT OBITh
MIPUMEHEHBI JIJISl PEIICHMSI TAHHOM 33 Ia4H.

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

OtBet: K undpoBbiM cpeacrBam, KOTOpbie MOTYT ObITh
NMpUMeHEHbI J1JI51 peleHusl JaHHOo# 3a1a4u oTHocuTcest Wolfram
Mathematica- mporpammuoe o6ecnedyenne, BKIIOYAKOIIEE
00.1b1110ii HA00P MaTeMaTHYeCKUX (DYHKIMIA B TOM YHCJIe
CHCTEMY KOMIIbIOTEPHOH ajire0pbl, OpUEHTHPOBAHHYIO HA
MOAr0TOBKY HHTEPAKTUBHBIX JOKYMEHTOB ¢ BHIYMCJICHUSIMU U
BH3YaJIbHBIM CONPOBOKIEHHEM.

3ananue 5.
Haiitu npousBenenue marpun A * B rie
2 3
4 -1 —4
ey B P
1 —4 0
2 0
OrtBer:
-1 14
AB =
(—2 11)

2. Boibepute U3 ccka HU(ppoBbIe CPeicTBA, KOTOPbIE MOTYT OBITh
IPUMEHEHBI JUIsl pelleHHs JaHHOM 3a1auu.

a) Microsoft Access

b) Microsoft PowerPoint

C) Wolfram Mathematica

OtBer: K undpoBbiM cpeacrsam, KOTOpbie MOTYT ObITh
NpUMEeHEHDI JJIsl pellleHus JAHHOH 3aaa4u oTHocuTcess Wolfram
Mathematica- nporpaMmmHoe odecnieueHune, BKJIOYAIOIIee
001611101 HA00P MaTeMaTHYeCKUX (PDYHKIMIA B TOM YHCJIe
CHCTEMY KOMITbIOTEPHOI a/Iredpbl, OpMEHTHPOBAHHYIO HA
NMOAr0TOBKY HHTEPAKTUBHBIX JOKYMEHTOB ¢ BHIYMCJICHUSIMU U
BU3YaJIbHBIM CONMPOBOKIEHUEM.



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

11.

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

2 5
-3 7
OTtBeT:29

2) OO0OCHY#HTE KaK BBIYHUCIIUTH OMPEICIUTEIh BTOPOTO MOPSIKA.

OTtBer:

Jasi Toro 4yToObl BHIYUCJIUTH ONpee/JuTe] b BTOPOro mopsijaka
HeO0XO0UMO U3 NMPOU3BeIeHUN 3JIeMEHTOB IJIABHOM JIMATOHAJIH
BbIYECTh IPOU3BeJAeHHE JJEMEHTOB BTOPoii (M000YHOI)
AMATOHAJIN

3amanue 2.

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

o e

OtBer: -22
2) OO60CHYITE KaK BBIYHCIIUTH OMPEACIUTEIh BTOPOTrO MOPSIKA.

Otser:

Ji1s1 TOro 4To0bl BHIYMCJIUTH ONpPeAeUTe/]Ib BTOPOro MOpsAKa
He00X0UMO U3 NMPOU3BEJIEHUA IJIeMEHTOB IJIABHOM IMATOHAJIH
BbIYECTh INpPOM3BeleHHe JJIeMEHTOB BTOpPOH (M0004HOI)
AUATOHAJHN

3aganue 3.

1) Haiitu onpenenureb 2-ro MOPsIKa MaTPHUIIbI
1 —3‘

s s

OtBer: 23

2) OO0oCHYWHTE KaK BBIYHCIUTH OMPEICIUTENh BTOPOTO MOPSIKA.

Otser:

Jl1s TOro 4ro0bl BHIYMCIMTH ONpele/JuTe]1b BTOPOro MOpsiaAKa
He00X0IMMO M3 NMPOU3BEAEHHUs 3JIeMEHTOB IVIABHOW ANMAroHan
BbIYECTh MNPOM3BEACHHE JJIEMEHTOB BTOPOil  (1mM0004HON)
ANATrOHAJIN

3aganue 4.

1) Haiitu onpeenuTenb 2-T0 MOPSIIKa MATPHUIIBI
7 4 ‘

‘ —14 -8

OtBert: 0

2) OO0oCHYITE KaK BBIYHCIUTH OMPEICIUTEIh BTOPOTO MOPSIKA.
OrtBer:

J1s1 TOro 4ro0bl BHIYMCJINTDL ONpPelenTe] b BTOPOro MOopsiaKa
He00X0UMO M3 NMPOM3BeJAeHHs YJIEMEHTOB IVIABHOM 1MaroHaJu

YK-2.V.1




BblYECTh MNpPOU3BeJeHHEe 3JJIeMEHTOB BTOPOid (MO00YHON)
AUATOHAJIN

3ananue 5.
1) Haiitu onpenenuTeib 2-ro MOpsIKa MaTPHUIIbI
o 3l

10 3

OtBer: -5
2) OO0ocHY#HTE KaK BBIYHCIIUTH OIPEICIUTENh BTOPOTO MOPSIKA.

Oteert:

Jlist TOro 4To0bl BHIYMCIUTH ONpele/iuTe/lb BTOPOro Mopsiaka
HeO0X0UMO U3 NMPOU3BEJEHUS 3J1eMEHTOB IVIABHOM IMArOHAIU
BbIYECTh MNPOU3BeJeHHEe 3JIeMEHTOB BTOPOid (MO00YHON)
AUATOHAJIN

YK-2.V.1
1 2 -1
3amanue: naHna Mmarpuna | 3 1 2
4 -2 §
Haiinure anrebpandeckue 1OMOTHEHUS:
1. Ay
Oteer: 9
2. Ay
12. Oteer: -7/
3. Aj;
Oteert: -5
4. Ay
OrtBer: 10
5. Az
Oteert: -5
Uemy paBeH onpenenuTeab TPEYroJbHON MaTPUILbI? YK-2.3.1
13. OTBeT: onpeeInTe/ b TPEYTroJbHOH MATPHIIBI PABEH
NMPOU3BEIEHUIO 3JIEMEHTOB IIABHOW TUATOHAJIN.
O6o3nauuM Ay, As, ..., A, — CTPOKU MATPUIBI I Qy; o wuni By - VK-2.3.1
JNEeWCTBUTEIILHBIE YHCIIA.
Ecnu cymecTByeT Takoit Habop unces, Cpeid KOTOPBIX €CTh XOTS-
OBI OJTHO YUCJIO OTIMYHOE OT HYJISI, ¥ TIPH STOM JIMHCHHAS
14. KOMOHMHAIIHS CTPOK MATPHIIBI C STUMHU YHUCTIAMH paBHA HYJIEBOM

CTpOKE:
a, 4, + a,A, +--+a, A, =0,
rge 0 = (0,0,..,0).
Kak B 3TOM ciryyae Ha3bpIBalOTCSl CTPOKU MaTpHUIIbI?




OtBer: Takue cTPOKU MATPHUIIBI HA3LIBAKOTCS JIMHEHHO
3aBMCHUMbIMH

15.

ITycTh MaTpuibl A 1 A yIOBIETBOPSIOT YCIOBHIO
A'A1=A1TA=E, rae E — eaunnunas MaTpHILa N -Iro NOpsJIKa.
Kak Ha3bIBalOTCS Takue MaTPUILbI?

OtBer: Takne MaTpUIbl HA3BIBAKTCHA 00PATHBIMH MATPUIIAMH
110 OTHOLIEHHIO APYT K Apyry (A — oOpatHass k A, u A —
o0parnas k A™Y).

YK-2.3.1

16.

3ananue 1. Halitu matpuity X u3 ypaBHenus 4 * X = B, rne
_ (-1 2 _ (-7 —4
4= (—2 5) 5= (—1? —9)

OTBer:

X = [_13

)

3ananue 2. Haiitu matpuny X u3 ypaBuenust 4 # X = B, rje
(-1 2 _{—9 —4
A_(E —4} 5_(23 10)
Otser:
_{5 2
xX= (_2 _1)
3amanue 3. Haiiti matpuiy X u3 ypaBHenus 4 * X = B e
-1 3 —-10 -7
A= B =
( 2 —4} ( 14 12)
OrtBer:
1 4
X= (—3 —1)
3ananue 4. Haiitu matpuny X u3 ypapaenust A * X = B, rie
1 -2 9 6
A= B=
(3 —?) (2‘3‘ 1‘5‘)
OTser:
_ {5 4
xX= [_2 _1)
3ananue 5. Haiitu matpuny X u3 ypaBHenus 4 # X = B rne
1 -3 14 5
A= B =
(2 —8) (34 12)
OrtBer:
_(5 2
X= (—3 —1)

YK-2.V.1

17.

Kak Ha3pIBaeTcs cuctema anredpanyeckux ypaBHEHUH, KaKI0e 13
KOTOPBIX SIBJISI€TCS IMHEHHBIM?

OtBer: Takas cucTeMa ypaBHeHHI HA3bIBACTCS CHCTEMOM
JIMHEHHBIX ajiredpanvyecKux ypaBHeHUM

YK-2.3.1

18.

Kakue MeTo/bI pelieHus CUCTEM JIMHEHHBIX alreOpandeckKux
ypaBHEHUH BaM U3BECTHBI?

OTtBer: MeToAbl pelIeHUs CUCTEM JIMHEHHBIX ajlredpanvecKux
ypaBHeHuii: Mmeton Kpamepa, meroa I'aycca, MeTo MAaTpUUYHBIX
YPaBHeHHIi (C MCMOJIb30BAHHEM O0PATHOM MATPHUIIbI).

VK-2.3.1

19.

CpaBHUTE YCIIOBUS IPUMEHEHHS] METO/I0B PELLIEHUS] CUCTEM
JUHENHBIX ypaBHEHNUH. Kakoll METO/| pelieHns CUCTEMBI TMHEWHBIX

YK-2.¥.3




anredpanvyeckux ypaBHEHUN IPUMEHSIOTCS B TOM CITy4yae, eCiiu
OIpEAEINTEND MaTPULIBI CHCTEMBI PAaBEH HYJIIO?

Otget: Ecan onpenennrtesb MATPUIIBbI CHCTEMBI PABEH HYJIIO,
TO MPUMEHSETCSI TOJBKO METO/ UCC/IeJOBAHUS CHCTEMbI
JInHelHbIX ypaBHeHuii ['aycca, npyrue MeToabl (MeTO
Kpamepa u meToaq MATPUYHBIX YPABHEHHUIi) MOTYT
NMPUMEHATHLCS MPH YCJIOBHH, YTO MATPHLIA CHCTEMBI
KBA/IPaTHAasl M OlNpe/ieJINTelIb ee He paBeH HYJII0.

20.

CpaBHUTE YCIOBUS TPUMEHEHUSI METOOB PEUICHUSI CUCTEM
JIMHEWHBIX ypaBHeHUH. Kakoi MeTo 1 perieHusi CUCTEMbI JTMHEUHBIX
anreOpanvdecKuxX ypaBHEHUN IPUMEHSIOTCS B TOM CITydae, €Cliu
MaTpHlla CUCTEMbI HE SIBJISIETCS KBaApaTHON?

OtBer: Eciim MaTpuna cucremMbl He KBaJpaTHas (T.e.
KOJINY€CTBO HEM3BECTHBIX U KOJIUYECTBO YPABHEHUI He
COBNA/IAI0T), TO NPUMEHsSIETCS TOJbKO METO/ HCCIe10BAHUS
cHCTeMbl JIUHeHHbIX YpaBHeHu#i ["aycca, npyrue MeToabl
(metox Kpamepa n MeTox MATPUYHBIX YPABHEHHUIi) MOTYT
NMPUMEHATHLCS MPH YCJIOBHU, YTO MATPHLIA CHCTEMBI
KBQ/IPaTHAasl M ONpeJie/INTelIb ee He paBeH HYJII0.

VK-2.V.3

21.

[Tpu kaKOM yCJIOBUU OJTHOPO/IHAsA CUCTEMA JIMHEHHBIX YpaBHEHUM
MMEET HEHYJIEBOE penicHue?

OtBer: OgHOpPOAHAsSI CHCTEMA JINHEHBIX YPABHEHMI HMeeT
HEHyJIeBOE PelleHHe TOr1a M TOJIbKO TOIa, KOrjaa eé panr
MeHbllIe YHCJIA HEM3BeCTHDIX.

VK-2.3.1

22.

Kak Ha3pIBaeTcs AByMEpHas CUCTEMa KOOpAUHAT, B KOTOPOM
KaKZas TO4YKa Ha IJIOCKOCTU ONPCACIIACTCA ABYM YU CIIaMU -
HOJIIPHBIM YIJIOM U MOJISIPHBIM paguycom?

Oteer: Takas cucreMa KOOPAUHAT Ha3bIBAETCH MOJIAPHOU
CHCTEMOI KOOPAUHAT.

YK-2.3.1

23.

Kaxk Ha3piBaeTcs cucrema KOOpAUHAT, B KOTOPOHM Ka)K/1ast TOUKa B
NPOCTPAHCTBE OnpeenseTcs Tpems yuciamu - (I, 0, ¢), rae r—
pamuyc-BeKTOp TOYKH, € U () — 3CHUTHBINA U a3UMYTaTbHBIN YIIIbI
COOTBETCTBEHHO?

Otser: Takasi cucTeMa KOOPAMHAT Ha3bIBaeTcs chepudecKoi
CHCTEMOI KOOpPAUHAT.

VK-2.3.1

24,

Uto Takoe BeKTOp?
OtBer: BeKTOPOM Ha3bIBaeTCs HANIPABJICHHBIH OTPE30K.

VK-2.3.1

25.

Kaxk Ha3pIiBaeTcst BEKTOp, Ha4aJI0 KOTOPOT'O COBIAIAET C €T0
KOHITOM?

OT1BeT: BekTOp, HAYAJI0 KOTOPOI0 COBMA/AET C €r0 KOHIIOM,
Ha3bIBaeTCs HYJEBbIM BEKTOPOM.

VK-2.3.1

26.

I[To xakoii popmyrie onpenenseTcs CKaIsIpHOE TPOU3BEICHNE
BEKTOPOB?
Oteer: CkajisipHOe IpOM3BeAeHNE BEKTOPOB onpeae/sieTcs 1o

dopmyae lal = |E| * COS

YK-2.3.1

27.

ITo xakoit (I)OpMyJ'IC BBIYUCIIACTCA CKAJSIPHOC MTPOU3BCACHHNC

BEKTOPOB @ W b , €CITM U3BECTHBI KOOPIMHATHI BEKTOPOB B
nekaproBoit cucreme (B cucreme : 0X, Oy, 0z)

VK-2.3.1




OtBer: CrajsipHoe npousBeleHUe BEKTOPOB onpeaessieTcsi 1mo
dopmyne a b, +a,b, +a_b,

[To kakoit popmyIie BEIYUCISETCS BEKTOPHOE IPOU3BEACHUE YK-2.3.1
BEKTOPOB, €CJIM U3BECTHHI MX KOOPAMHATHI B IEKAPTOBON CUCTEME
koopauHart (X, Y, 2)?
OtBeT: BekTOpHOE NpoN3BeeHHE BEKTOPOB ONpeaesieTcs 1o
28. popmy.re
i j k
T M
Xz ¥z I
ITo xakoii popmysie onpenenseTcs MOAYyJIb BEKTOPHOTO YVK-2.3.1
IIPOU3BEIEHUS BEKTOPOB?
29. OTtBer: BesimunHa Mo1yJisi BEKTOPHOIO NPOM3BeIeHM s
BEKTOPOB onpeaesiercs: mo gopmyue |dl = |b| = sin(ab)
30 Uemy paBHO pacCTOSIHUE OT TOUKH 0 NPSAMO? YK-2.3.1
' OTtBet: PaccTosinue OT TOUKH /10 IPSAMOM PABHO JJIHHE
NeprneHuKYJIsipa, ONyIEeHHOr0 U3 TaHHOH TOYKH Ha NPIMYIO.
3amanre 1. CocTaBUTh ypaBHEHUE MPSMOM MPOXOASAIIEH uepes YK-2.3.1
. Lo x+2 y—9
Touky M(2,4) u nepreHIuKyISPHON MPAMOi — T i
OtBer 3amMcaTh B BHUJE YypaBHEHHUS TMPSMOM C  YIJIOBBIM
KO3 hUIIIEeHTOM
OrtBer:
¥y=-1,25x+6,5
3apmanre 2. CoCTaBUTh ypaBHEHUE MPSMOM MPOXOASAIIEH uepes
TOUKY M(1,—4) u HEePIICHANKYIIAPHOM OpsIMOi
—4x—5y+14=0.
OTBer 3ammcaTh B BHUJAE YpPaBHEHHWsS TMPSMOHW C  YIJIOBBIM
Kod(uUImeHTOM
Otser:
¥=1,25x—5,25
31.

3ananre 3. CoCTaBUTh ypaBHEHUE MPSMOM MPOXOASAIIEH uepes
x+1le  y—9

touky M(—1,—3) u napaiensHoii psMoit

—4 -5
OtBer 3amucaTb B BHUAE YpPaBHEHHs MPSMOH C  YIJIOBBIM
K03 pULIEHTOM
OrtBer:

¥y=1,25x—1,75

3ananne 4. CocTaBUTh ypaBHEHUE MPSMOM MPOXOASAIIeH uepes

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

OrtBer:

¥y=02x—1,2




3aganue 5. CocTaBUTh YpaBHEHHE MPSIMOM MPOXOASIIEH uepes

. Lx+1 y—6
touky M(3,1) v nepreHIUKyISIPHON MPAMOi — -
OtBer 3anmcaTth B BHJE YPaBHEHHsS MPSMOM C  YIJIOBBIM
K03 uUIeHTOM
OrtBer:

¥y=-—1,25x+4,75

32.

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

Otget: B 1ekapTOBBIX KOOPANHATAX YPABHEHHE IIOCKOCTH
(kaHOHMYECKOe YPaBHEHHeE NMJIOCKOCTH)
Ax+By+Cz+D=0

VK-2.3.1

33.

ChopmynupyiiTe  HEOOXOIMMOE W JIOCTATOYHOE  YCIIOBHE
[apaJUIEIIbHOCTH IPSIMOU U IIJIOCKOCTH.

OTtBer:

Jas Toro, yro0bl MpsiMasi M IJIOCKOCTh ObLIM NMapaJliejbHbI,
He00X0AMMO H [J0CTAaTOYHO, YTOObI BEKTOP HOPMAJIH K
IUVIOCKOCTM ¥  HaNpaBJSIOIIMA  BEKTOpP MNpsAMOd ObLIH
nepneHIuKyJIsIPHbI.

YK-2.3.1

34.

Kakum ypaBHeHHEM ONHUCBHIBACTCS NpsMas, MPOXOJIdlias uepe3
TOYKY (X0, Yo, Zo) M UMEIOIIAsg HAMNPAaBIAIONINN BEKTOp C
koopaunatamu (I, m, n)?

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

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

YK-2.3.1

35.

Kaxum YPaBHCHHUEM OIMMUCBIBACTCA IMpsAMasd, Ipoxoadamias 4€pe3 ABC
TOYKH (X1, Y1, Z1) U (X2, Y2, Z2)?

OTBeT: YpaBHeHHe NPSIMOi, NPOXOAsLIIell Yepe3 ABe TOYKH (X1,
r—x _ ¥Y¥ _ z—Zy

*2—X%) ¥z—¥ 23—

Y1, Z1) 1 (X2, Y2, Z2) ©MeeT BUJ

YK-2.3.1

36.

Kakum 00pa3om MOXKHO 3a/1aTh MPSAMYIO C IIOMOUIBIO IBYX
IJI0CKOCTEH?

OtBeT: YpaBHeHHE IBYX NepeCeKAIMINXCH MJIOCKOCTEH — 3TO
YpPaBHeHHe NPSIMOi B POCTPAHCTBE

YK-2.3.1

37.

C nomo1ipko Kakoil popMyIibl MOKHO HAHTH yroi Mexay
IpSIMBIMU?
OTBeT: yroa Me:xay NpsiMbIMH MOKHO HAWTH U3 (POPMYJIbI

] = — —
== » e @y W @;— HANPAB.ISIOINE BEKTOPbI

Ly M

NPAMBIX

YK-2.3.1

38.

Hopwmais k tutockoctu umeet koopaunatsl (A, B, C); koopauHaTh
HarnpasJsroIero Bekropa npsmoit (I,m,n)/

C nmomol1pio Kakor (hOpMyIIbI MOXKHO HAUTH YTOJ MEXKAY MPSIMON U
IIJIOCKOCTBIO?

OtBeT: yroa Mexay npsiMmoil ¥ IJIOCKOCTHI0 MOKHO HAWTH U3

¢hopmyabl

VK-2.3.1




sin ¢

|Al + Bm + Cn|
,,“."}12 _|_32 + o V"!f + me + nZ

[To xakoit popmyIie MOKHO OIPEAESITUTh PACCTOSIHUE OT TOUYKH J10
IJIOCKOCTH?

39. OTtBer: PaCccTosiHne OT TOUKH A0 IJIOCKOCTH PaBHO

| Ay + By, + Ca 0|

VATIEere?
(Xo, Yo, Zo) KOOPAMHATHI TOUKH.

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

VK-2.3.1

40. X2
F +

Harmmummre kaHOHHYECKOE YPaBHCHUC JJIIMIICA.
OTtBer: Kanonnueckoe YPaBHEHHUE 3JJIMIICA HMEECT BU/I

Z

Yy _
a1

YK-2.3.1

41. 2

X

al

Hanumure kaHoHMYeCcKOe ypaBHEHUE TUIIEPOOPHI.
OtBer: KaHoHMYecKOe ypaBHeHHUE TUNEePO0JIbI MMeeT BU/L

z

¥y
__ﬁzl

VK-2.3.1

Hanumure KaHOHUYECKOE YpaBHCHUC napa60n1>1.

42. OtBer: KanoHu4eckoe ypaBHeHHEe Mapado/ibl HMeeT BU/

y:=2px

YK-2.3.1

Bompocsr (3amaun) s 3aueta / mudd. 3auera npeacraBieHsl B Tabmuie 16.
Ta6mmma 16 — Boripocs! (3amaun) mis 3aueta / qudd. 3auera

Ne i/t

[Tepedyens BonpocoB (3amav) myis 3adeta / nudd. 3auera

Kon
WHIUKAaTOpa

Y4eOHBIM MJIAHOM HE IPESYCMOTPEHO

[lepeuenr TeM [ KypCcOBOTO TPOEKTHUPOBAHUS/BBIOJHEHUSI KypCOBOW pabOThI
Mpe/ICTaBIeHbI B Ta0nuie 17.
Tabnuna 17 — Ilepeyens TeM U1 KypcOBOTO IPOEKTUPOBAHNS/BBIIIOJIHEHUS! KYpPCOBOM pabOThI

[TpuMepHBIii epedeHb TeM IJ1s KypCOBOTO MPOEKTUPOBAHUS/BBITOTHEHUS

Ne n/mt .
KypcOBOl pabOThI
Y4eOHbIM IJIAHOM HE MPEAYCMOTPEHO
Bompocel sl mpoBeneHUsT NPOMEXYTOYHOM aTTECTallMM B BHJE TECTUPOBAHHUSA

IpeJICTaBICHBI B Ta0wmie 18.

Tabmmna 18 — [IpumepHBIii mepedeHb BOIPOCOB ISl TECTOB

Ne N Kon
[TpuMepHBIii IepedeHb BOPOCOB JUIsl TECTOB
n/n MHAMKATOpa
TunoBoi BapuaHT TECTOB
1 cemectp
1 | Jlana maTpuna 1) ag, YK-2.V.1
2) oy
_ ( e B b )
A= .
31  Gaz 3) a
11
E€ amreOpanyeckoe




JIOTTOJTHEHHE Ass

paBHoO...

4) —a,,

OTtBer: 3)
(Muctpykuus: IlpounrtaiiTe TeKCT, BBHIOEpPHUTE
NPaBUIBHBIA OTBET M 3aIUIINTE apTyMEHTHI,

000CHOBBIBAIOIIINE BHIOOP OTBETA)

N3 npuBeaéHHbIX dyp;  dpo YK-2.V.1
d d
MaTpull oOpaTHbIE 1) 21 22
0 as,
CYLIECTBYIOT Y
MaTpHII. .. 0 0 a,
2) 0 0 a.
0 0 ag
431 A3z A3
3| 0 ay ap
0 0 ag,
11 12 g3
4) (a2 az ag
0 0 0
Ortser: 3)
(Muctpykuus: IIpountaiiTe TEKCT, BBIOEpHUTE
IPaBUIbHBIM OTBET M 3AIUIIUTE apryMEHTHI,
000CHOBBIBAIOLIHE BEIOOP OTBETA)
Kakum meronom | 1) T. Kpamepa YK-2.3.1
MOYKHO eIINUTh
P 2) K.®.Taycca
CHCTEMY,
OTIpEIENHTE b 3) ¢ moMoIIbI 00PATHOM MATPHUIIBI
OCHOBHOH ~ MaTpHIbl |  4)  00bIM CLIOCOGOM
KOTOpPOM PaBEH HYJIIO
OtBet: 2)
(Uuctpykuus: IlpountaiiTe Tekct, BbIOEpUTE
NPaBUIbHBIM OTBET M 3aIUIINTE apryMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
Cucrema coBmectHa | 1)  Gombire 1 YK-2.3.1




TOoraga U TOJbKO TOorjaa,

Koraa...

2)  paHr MaTpHUUbI CHCTEMbI paBeH
PaHTy paciIMPeHHOH MATPULIBI
CHCTEMbI

3) panr pasen 0

4)  panr paseH |

OrtBert: 2)

(Muactpykius: IIpounTtaiiTe TEKCT, BBIOEPUTE
MPaBUJIBHBIN OTBET W 3alMIINUTE APTYMEHTHI,

000CHOBBIBAIOIIHE BEIOOP OTBETA)

JI71si BEKTOpOB @ 1 b | 1) BeKTOpHI MepneHIMKYISPHBI YK-2.V.1
BEIIONHSIOTCS 2) BeKTOPbI MapaLIeIbHbI
YCIOBHS: 3) BeKTOpbl HE MOTYT JIe)KaTh Ha OIHON
psSIMOU
by by b 4) BeKTOpBI JIeKAT Ha OJHOW NPAMOIi
@x Ay %z Otset:2) 4)
roraa.... (Muctpykiust: [IpounTaiite TEKCT, BHIOEPUTE
MPaBWJIbHBIE BapUAHTHl OTBETOB U 3aIlUIINTE
apryMEHTHI, 000CHOBBIBAIOLIHE BBIOOD
OTBETOB)
BexTopHoe 1)  KoIMHeapHOW IUIOCKOCTH, B koTopoit | YK-2.3.1
IPOM3BEICHUE JIeKAT MEPEMHOKAEMBIE BEKTOPA

BEKTOpOB @ U b — 310

BEKTOP. ..

2) mNepHeHIUKYJSIPHbIH IUIOCKOCTH, B
KOTOPOi JieaT IepeMHOKaeMble
BEKTOPBI

3) Hy’eBoi

4)  coBmaaaroIIHii c OTHUM nu3

MePEMHOYKAEMBIX BEKTOPOB
Otser: 2)

(Muctpykuus: IlpounrtaiiTe TeKkcT, BbIOEpHUTE
[IPaBUJIBHBIM OTBET U 3AlMIIUTE APTYMEHTHI,

000CHOBBIBAIOIIUE BBIOOP OTBETA)




PaccrositHre OT TOYKH 1) |Axg+Byg+C| VK-2.3.1
A2 +R2 a2+ 2
JI0 TUIOCKOCTH MOKHO VATHBIVATHC
BBIUMCIIUTD o 2) A A+B  Bo+C  Ca
[ [
dbopmyre... \J'Af+ﬂf+cf-ulﬂg+ﬁ'§+czz
3) |A$u+B_‘I.’u+CZu+D|
VAZ+BZ +C2
4) |Am+Bn+Cp|
VAT +ET +C7 [ m® +n® 4p*
OtBet: 3)
(Muactpyknus: IlpounTtaiite TEKCT, BBIOSPUTE
MPABWJIbHBIN OTBET U 3alMIIUTE apTyMEHTHI,
000CHOBBIBAIONIHE BEIOOP OTBETA)
I'eomeTpuueckoe 1)  rumepOomnoi YK-2.3.1
MECTO TOYEK .
2) mapabooi
IJIOCKOCTH, cyMMa
paccTostHui or | 3)  OKPYXKHOCTbIO
K@KIOH M3 KOTOPBIX | 4)  3jpammcom
J0  JABYX  JaHHBIX
. | OtBer: 4)
TOYEK ITOU
IJIOCKOCTH ectb | (MuCcTpyKumsa: IlpountaiiTe TekcT, BhIOEpUTE
BeJIMYMHA MPABWJIBHBI OTBET W 3alHINUTE apTyMEHTHI,
[OCTOSIHHAS, 000CHOBBIBAIONINE BEIOOP OTBETA)
HA3bIBAETCH. ..
Haiitu ypaBHEHHE 1) x+1  y-2 z—4 YK-2.3.1
. " -3 2 4
PSIMOM, TPOXOJAIIEH
qyepes TOUKY 2) x+l  y+2  z+4
3 2 4
A(—1;2;4),
HEePICHAUKYISPHO x-1 _y-2 z—4
-2 -2 -4
MJIOCKOCTH
3x-2y-4z+1=0 4) E_yE_
-3 -2 -4

Otger: 1)




(Muctpykuus: IIpounrtaiiTe TeKkcT, BbHIOEpHTE
NPaBUIBHBIM OTBET M 3aIMUIINTE apryMEHTHI,

000CHOBBIBAIOIIINE BHIOOP OTBETA)

10 | Pemmth cucremy | 1) x=0,y=1,z=-3 YK-2.V.1
JIMHEWHBIX ypaBHEHU 2)  x=0,y=1,2=-2
METOJIOM l'aycca
2y —y+3z=-10
—x+2y—z=25 4) X:O,y:-l,Z:-Z
OrBer: 1)
(Muctpykuus: IlpounrtaiiTe TeKCT, BBHIOEpHTE
MPABWIbHBIM OTBET U 3alMIIUTE apTyMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
11 | Beruucnuth -1 -6 YK-2.V.1
n (5 2)
2 -1y (1 -2 2 72
(1 2)(3 2) ) (1 ﬂ)
o 0
3y (1 )
7 2
9 (G )
Otger: 1)
(Muctpykuus: IIpounTtaiiTe TeKCT, BBHIOEpHTE
MPaBUJIBLHBIN OTBET W 3alMIINUTE APTYMEHTHI,
000CHOBBIBAIOLIHE BEIOOP OTBETA)
12 | Jlana matpuna 1) a,, YK-2.¥.1
2) —Qg
Cffa1 @y
A_(“:i ﬂ"::)'
3) Qi
E¢ anrebGpamueckoe 4)  —ay
JIOIIOJIHCHHUE Ay

OTtser: 2)




paBHoO... (Muctpykuus: IIpounrtaiiTe TeKkcT, BbHIOEpHTE
NPaBUIBHBIM OTBET M 3aIMUIINTE apryMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
13 | Marpuua ATt 1) At-axa-aTt VK-2.3.1
Ha3bIBaeTCsl 00paTHOM _
P 2) At-A4=1
Matpuie A, eciau
-1, 40— a.4-1—
BBINIOJIHSIETCST YCIIOBUE 3 A A=A-A4 " =E
4 At-A=0
OTtBer: 3)
(Muctpykuus: IIpounrtaiiTe TeKCT, BBHIOEpHTE
NPaBWIBHBIA OTBET M 3alUIINTE apTyMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
14 CKaﬂHpHBIM 1) |c_£| |E| ArCCOs o VK-2.V.1
IPOU3BEACHUEM JBYX -
2) |a:||b| cte a
HEHYJIEBBIX BEKTOPOB
a wu b HaseBaeTcs 3) |E||E| cos
YHCII0, PaBHOE. ..
4)  lal|bltge
Otset: 3)
(Muctpykuus: IIpounrtaiiTe TekcT, BbIOEpHUTE
NPaBUIBHBIA OTBET M 3alUIINTE apTyMEHTHI,
000CHOBBIBAIOIIUE BBIOOP OTBETA)
15 | Yemy pasao | 1) O YK-2.V.1
CMEIIaHHOE
2) 1
IPOM3BEICHUE
BEKTOPOB 3 -2
aba 4 2
Otget: 1)

(Muctpykuus: IIpounrtaiiTe TeKCT, BbIOEpHUTE

HpaBI/IJ'[BHI)II\/’I OTBCT M 3allMIINUTC APTYMCHTHI,




000CHOBBIBAIOIIHE BEIOOP OTBETA)

16 | YpaBuenue mpsamon, | 1) (x—a)+(v—>b)=0 VK-2.3.1
npoxojsAme  uepes 2) 2z
IBE TOYKH MOXKHO ¥rory o s
COCTaBUTH 10 3) A[x — xl}j —|— B[:u'— };rﬁ] =0
dbopmyre...
4) v =y = klx—xp)
OTtBer: 2)
(Uuactpykius: IlpounTtaiiTe TEKCT, BBIOEPUTE
MPABWJIbHBIN OTBET U 3alMIIUTE apTyMEHTHI,
000CHOBBIBAIOIIIME BHIOOP OTBETA)
17 | 'eomerpuueckoe 1) Tlapabomy YK-2.3.1
MECTO TOYEK, KOTOpbIE
2)  OKPYXHOCTh
XapaKTepU3yIOT
9KCLIEHTpHUCUTET & >1 3)  rumepGoxy
npecTaBisieT co0oi 4)  swmnc
Otget: 3)
(Muctpykuus: IlpounrtaiiTe TekcT, BbIOEpHUTE
MPABWJIBHBI OTBET W 3alHINUTE apTyMEHTHI,
000CHOBBIBAIOIIME BBIOOP OTBETA)
18 c 1) neicTBUTEIBHOM OChIO YK-2.V.1
OtHomieHne —
4 2) acuMITOTON
Ha3bIBAETCH. ..

3) 3KCHEHTPUCHTETOM

4) (poxaTbHBIM paTycoM

Otget: 3)

(Uuctpykuus: IlpountaiiTe Tekct, BbIOEpUTE
NPaBUIbHBIM OTBET M 3aIUIINTE apryMEHTHI,

000CHOBBIBAIOIIHE BEIOOP OTBETA)




19 | Haittu YPaBHEHHE | 1 x+l  y-2  z—4 VK-2.V.1
3 -2 —4
IPSIMOM, IIPOXOMSILEH
x+1 V+2 zZ+4
yepes TOUKY | D) =: =
3 2 4
A(—1;2; 4),
x—1 y—2 z—4
HEePIEeHIUKYISIPHO 3) = =
-2 -2 -4
IJIOCKOCTH
4 x+1  y+2  z+4
3x-2y-4z+1=0 ) S TS T
Otger: 1)
(Muactpykius: IlpounTtaiiTe TEKCT, BBIOEPUTE
NPAaBUIBHBIA OTBET M 3alUIINTE apTyMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
20 | Onpenenuts  kakoe | 1) x~+y~--8x=0 VK-2.V.1
ypaBHEHUE JTUHUT . _
2)  x=-=,/25—37
COOTBETCTBYET ?
napaoore. .. 3)  -2x*+3y*-4x+15y+4=0
4)  x+4y-2y*-5=0
Otset: 4)
(Muctpykuus: IIpounTtaiiTe TeKCT, BBHIOEpHTE
MPABWIBHBIN OTBET W 3alMIIUTE apTyMEHTHI,
000CHOBBIBAIOIIINE BBIOOP OTBETA)
21 | Pemuts cuctemy | 1) x=0,y=1, z=-2 VK-2.V.1

JIMHENHBIX YPaBHECHHUU

METOJIOM l'aycca

x+vyv+z=2
2Zx —y+3z=10
—x+2y—z=-5

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

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

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

(Muctpykuus: IlpounrtaiiTe TekcT, BbIOEpHUTE
[IPaBUJIBHBIM OTBET U 3AlMIIUTE APTYMEHTHI,

000CHOBBIBAIOIIUE BBIOOP OTBETA)




22

Breruncnuts

GG 3

n (2 o)
2 (5 o)
» (; 5)
9 (5 7)
Ortser: 2)

(Unctpykuus: IlpountaiiTe Tekct, BbIOEpUTE
MPAaBWIbHBIA OTBET W 3alUIIUATE apryMEHTBHI,

000CHOBBIBAIOIIHE BEIOOP OTBETA)

YK-2.3.1

23 | Kakas w3  Touek | 1) (0;3) YK-2.3.1
JSKUT Ha mpsiMor y = | 2) (-1; 3)
—2x +1? 3) (2;3)
4) (2;5)
Otgert: 2) 4)
(Muctpykuus: Ilpounraiite Tekct, BbIOEpUTE
NpaBUWIBHBIC BapUAHTHl OTBETOB M 3aIHIIHNTE
apTyMEHTHI, 00OCHOBBIBAIOIINE  BBIOOD
OTBETOB)
24 | llpsimasty = 2Xx + 5 1) tg(5) YK-2.3.1
oOpazyer ¢ 2) t9(-2)
HOJIOKUTEITHHBIM 3) arctg(2)
HATPaBIEHUEM OCH 4) tg(2)
OX yron o, paBHblii... | OTBer: 3)

Wuctpykuus: IIpountaiiTe TEKCT, BbIOEpUTE
MIPaBUJIBHBIN OTBET W 3AlMIIATE APTYMEHTHI,

000CHOBBIBAIOIIUE BBIOOP OTBETA)




25 | Yron MEX] =‘ 1-5 YK-2.3.1
Y 1) tee 1+1+5
PSIMBIMHU
3-1
y=x+1y=5+3 2) tgq:r=‘1+:$5
omnpezensercs o )
3) t _ ‘ 3-(-5)
dbopmyre: EPT s
_ | 3-s
4) w'e= ‘1+155
Otger: 1)
WNuctpyknus: IlpounTaiite TekcT, BbIOEpUTE
MPABWIbHBII OTBET U 3alMIIUTE apTyMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
26 | Ilpu peleHnu 1) 5 3‘ YK-2.V.1
a8 7
CUCTEMBbl  JIMHEHHBIX
o 1 3 ‘
aBHEHUN
yp 2) 4 _7
{ x,+3x,=5
4x, —Tx,=8 © 5 3
2 3) ‘
a8 -7
IIpaBUILy Kpamepa
OTIPEICITUTEIb A 4) 1 5‘
4 8
UMeeT BUJ:
Otser: 2)
Wnctpykuus: Ilpounrtaiite Tekct, BbIOEpUTE
NPaBUIbHBIM OTBET M 3aIUIINTE apryMEHTHI,
000CHOBBIBAIOLIHE BEIOOP OTBETA)

27 | Ilpu pelieHrn 1) (2;-1) YK-2.V.3
CUCTEMBl  JIMHEHHBIX 2) wmerox Kpamepa nHenpumeHum
ypaBHEHUI 3) (1,2
{x1+ 2x, =0 4) (2;1)

4x, +8x, =1
! - Otser: 2)
METOAOM Kpamepa

IMOJIYYCH OTBCT....

Wuctpykuus: IIpountaiiTe TEKCT, BbIOEpUTE

HpaBI/IJ'[BHI)II\/’I OTBCT M 3alIMIINUTC APTYMCHTHI,




000CHOBBIBAIOIIHE BEIOOP OTBETA)

28 | Pemnth CHCTEMY 1) (1;0;0) YK-2.V.1
JMHEHHBIX YpaBHCHUI 2) (0;1;0)
meroom Kpamepa: 3) (0;0;1)
Lxl—l-x:—xa =0 4) (1,0;1)
2xy —x, +tx3 =3 ]
 — 2, txg=2 Ortser: 4)
WNuctpyknus: IlpounTaiite TekcT, BbIOEpUTE
NPaBWIBHBIA OTBET M 3alUIIUTE apTyMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
=5 -
29 | lNokasarenbHas 1) Vze': VK-2.V.1
(opMa KOMIUIEKCHOTO — an
2) +2et
qucna o
— f%
= -1 + i uMeeT BUI: 3) V2e:
4) V2e'z
Otger: 2)
Wnctpykuus: Ilpounrtaiite Tekct, BbIOEpUTE
MPABWJIBHBIN OTBET W 3alMIIUTE apTyMEHTHI,
000CHOBBIBAIOLIHE BEIOOP OTBETA)
30 | Moaynb 1) 0 YK-2.V.1
KOMILJIEKCHOTO 4YHCIia 2) 1
Z = —i paBeH: 3) 2
4) 5
OrtBer: 2)
Wuctpykuus: Ilpounrtaiite Tekct, BpIOepUTE
MPABWIBHBIN OTBET W 3alMIIUTE apTyMEHTHI,
000CHOBBIBAIOIIUE BBIOOP OTBETA)
Kaxkoii metos 1) OTIpE/ICTTUTEND | 2) Kpamepa YK-2.V.3
PELIEHHSI CUCTEMBI CHCTEMBI PaBEH 6
JIMHEWHBIX 3) ompeaenuTens | 4) [aycca
anreOpanvyecKux CUCTEMBI paBeH
YpaBHEHUH HYIIIO




MIPUMEHSIOTCSI B TOM 5) Marpuma e | 6) Ob6paTHoii

cilydae, ecliy ... KBaJ[paTHasl MTPHIIBI
OtBer
1) 2)
1) 4)
1) 6)
3) 4)
5) 4)

(Uactpykmus:  IlpouwTaiite  TEKCT W
ycTaHoBUTe cooTBercTBUe. K Kaxkmon
MMO3UIIMY, JaHHOM B JIEBOM CTOJOIIE,
MOJ0EPUTE COOTBETCTBYIONIYIO TO3UITHIO
(MM HECKOJIBKO COOTBETCTBYIOIUX) B

MIPaBOM CTOJIOIIE)

Pemmre MmaTtpuuHoe Haiitn marpunty X u3 ypaBaenus 4 #X = B, | VK-2.V.1
YpaBHEHHE. rue
Beinonuure -1 2 -9 —4

A= B=
IIPOBEPKY. { 3 —4} (23 1[!)

Ortser:

_{5 2
X= (—z —1)

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

OlieHUBaHUE TECTOBBIX 3a/IaHUI:

- 3ajgaHue KOMOMHMpPOBAHHOIO THIIA C BBIOOPOM OJHOTO BEPHOIO OTBETAa M3 YETHIpEX
MPEJIOKEHHBIX 1 000CHOBaHHWEM BHIOOpA CUMTAETCS BEPHBIM, €CIIM MPaBWIBHO yKa3aHa 1udpa
U TpUBEJIEHbl KOHKPETHBbIE AapryMEHThl, HCIOJb3yeMble NpU BbIOOpe oTBeTa. [lonHoe
COBMAJIEHHE C BEPHBIM OTBETOM OILIEHHUBAeTCs | OalljioM, HEeBEPHBIN OTBET WJIHM €r0 OTCYTCTBHE —
0 Gamnos.

- 3amaHue KOMOMHHMpPOBAaHHOTO THIA C BBIOOPOM HECKONBKMX BapHaHTOB OTBETa U3
NPEJJIOKEHHBIX U Pa3BEPHYTbIM OOOCHOBAHHWEM BbIOOpA CUMUTAETCS BEPHBIM, €CIHM MPaBUIBHO
yKa3zaHbl UGPH U MPUBEACHBI KOHKPETHBIE apTyMEHTHI, UCTIOJIb3yeMble MPH BHIOOpE OTBETOB.
[TonHOE coBmazieHNe ¢ BEPHBIM OTBETOM OIleHHUBaeTCs 1 0ayuioM, eciiv JOMYIIEHbl OMMOKU HIIN
OTBET OTCYTCTBYeT — () Oasios.

- 3ajaHue 3aKpBITOrO THIIA HA YCTAHOBJICHHUE COOTBETCTBUS CYHMTACTCS BEPHBIM, ©CIIH
YCTaHOBJIEHBl BCE COOTBETCTBUS (MO3UIIMKM W3 OJHOTO CTOJNOIA BEPHO COMOCTaBIEHBI C
NO3UIUSAMH Apyroro ctojdua). [lomHoe coBnazeHune ¢ BEpHbIM OTBETOM OlieHHBaeTcs 1 6amiom,
HEBEPHBIN OTBET WJIH ero oTcyTcTBHE — () OalioB

- 3aHaHI/Ie OTKpI)ITOFO TUIIA C paSBepHYTI)IM OTBETOM CUHTACTCA BepHBIM, €CJIM OTBET COBIIAAACT
C JTaJOHHBIM IO COJEPKaHUI0 W ToNHOTe. [IpaBUNBHBIM OTBET 3a 3aJaHHE OIICHHBAeTCS B 3
Oauta, ecy JIOMyIleHa OfHa OMMOKa \ HETOYHOCTH \ OTBET MPABWIIBHBIN, HO HE MONHBIHA - 1
0asu1, ecu omyieHo Oosiee 1 omuOKu \ OTBET HENIPaBWILHBIN \ OTBET 0TCyTCTBYET — () OayIoB.



[lepeyeHb TeM KOHTPOJIBHBIX PabOT MO AMCHUUIUIMHE OOYYAIOUIMXCS 3a04HON (HOpPMBI
00yd4eHus1, mpeIcTaBIeHbI B Ta0smie 19.

Tabmuna 19 — IlepedeHb KOHTPOIBHBIX padOT

Ne i/mm ITepeueHb KOHTPOIBHBIX PAaOOT

He npenycmorpeno

10.4. MeTtoauueckre  MaTepuaibl,  ONpEAENSAOIMe  MPOLEAyphl  OIEHUBAHUS
UH/IMKATOPOB, XapaKTEpU3YIOIIUX dSTanbl (HOPMUPOBAHMS KOMIIETCHLUH, COAEp)KaTcs B
JIOKQJIbHBIX HOpMaTuBHBIX akTax [YAIL, pernameHTUpYOIIMX TOPSAOK M MPOLEAYPY
NPOBEICHUS TEKYILEro KOHTPOJIS YCIEBAEMOCTH U MPOMEXYTOYHON aTTECTallU 00YyJaroUIHXCs
'VAIL

11. Meroauueckue yKazaHus JUIst 00yJarOMIUXCsl 10 OCBOCHUIO TUCIUTLTUHBI

Llesnpt0 TUCHMIIMHBL SBISIETCS — IOJIY4YEHHE CTYACHTAaMH HEOOXOIUMBIX 3HAHMH,
YMEHHUI U HaBBIKOB B 00JaCTH aHATUTHYECKOW T€OMETPUH M JIMHEHHOH anreOphl, pa3BUTHE
IIPOCTPAHCTBEHHOI'O TMPEJCTABICHUS CTYJIEHTa; BOOOpa)KEHUs; JIOTMYECKMX U  CUETHBIX
CIIOCOOHOCTEH; OpPraHW30BaHHOCTH IIPH TPOBEACHUHU OOJBIIEr0 00bEeMa BBIYHUCIICHHIA,
UCIOJIb30BAHUS MAaTEMaTHKHU JJIs PELIeHUs KOHKPETHBIX 3ajay, o0ecliedeHue OCHOBBI IS
IIPUMEHEHHsI MaTEMaTU4YECKUX METOJIOB HCCIEAOBaHUSA, MOJACINPOBAHUS, ITPOCKTUPOBAHNUA,
ONHUPAIOLIYIOCS HA JaHHYI JAMCLUUIUIMHY, KOTOpbIE UIpaioT Bce OOJIBIIYI0 pOJIb B
COBPEMEHHOM HayKe U TEXHUKE.

11.1. Meroauyeckue yka3zaHUs s OOYYarOIIUXCS MO OCBOEHHUIO JIEKLIMOHHOTO
Marepuaia

OcHOBHOE Ha3HA4YEHHUE JIEKIIMOHHOIO MaTepHuala — JOIMYECKH CTPOMHOE, CUCTEMHOE,
riyOOKOe ¥ ICHOE M3JI0KEeHHEe yd4eOHOro marepuaia. HazHaueHMe COBpEMEHHOH JIEKIUH B
paMKax JUCLUILIMHBI HE B TOM, YTOOBI MOJIYUYUTh BCIO MH(POPMALIUIO 110 TEME, a B OCBOCHUU
(byHIaMEHTAIBHBIX TPOOJIEM IHCHUIUIMHBL, METOAOB HAYYHOTO TIIO3HAHUS, HOBEHIINX
JOCTHKEHUH HayyHO! MbIciU. B yueOHOM mporiecce €K1t BBIOIHAET METOI0JI0OTHYECKYIO,
OpraHM3allOHHYI0 U HWH(pOpMalUKWOHHYI0 GYHKIUU. Jlekuus packpblBaeT MOHSITUMHBIN
anmapar KOHKPETHOW oOyiacTH 3HaHus, €€ mnpoOsieMbl, JaeT ILeJbHOe NpEeACTaBICHUE O
JUCLUIIIINHE, TOKA3bIBAE€T B3aUMOCBS3b C IPYTUMH TACHUATLUIMHAMH.

IInanupyemble pe3yabTaThl IPH OCBOEHUH 00yYarOMMMUCS JIEKIIMOHHOTO MaTepHraa;

— IIOJy4YEHUE COBPEMEHHBIX, IIEJIOCTHBIX, B3aWMOCBA3AaHHBIX 3HAaHWW, YPOBEHb
KOTOPBIX ONPEIEISIETCS LIEJIEBOM YCTAHOBKOM K Ka)KJ10M KOHKPETHOM TEME;

— TOJY4YEHHUE OIbITa TBOPUYECKON pabOThl COBMECTHO C MPENOAABATENIEM;

— pa3BUTHE MPO(ECCHOHATBHO-AEIOBbIX KauecTB, JIIOOBM K THpeAMETy H
CaMOCTOATEIIBHOI'O TBOPYECKOI0 MBILIICHUS.

— MOSIBJIEGHHE HEeoOXOIUMOro HHTepeca, HeOoOXOJUMOro sl CaMOCTOSITEIbHOM
paboThI;

— IOJy4YEHUE 3HAHMI O COBPEMEHHOM YPOBHE pPa3BUTUS HAyKM M TEXHUKH H O
MIPOTHO3€ UX Pa3BUTH HA OJIMKaMIINe TOJbl;

— HAYYHUTHCS METOAWYECKH 00pabaThiBaTh MaTepHai (BBLAEIATH IJIaBHBIE MBICIH U
MIOJIOKEHUS, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATH HX B  PA3IUYHBIX
(bopMyIMpoBKax);

— TOJY4YEeHHE TOYHOTO MOHUMAHUS BCEX HEOOXOMMbIX TEPMUHOB U MOHITUH.

JIeKIMOHHBI MaTepual MOKET COINpPOBOXKIATbCA JIEMOHCTpalued ClaanfoB H
WCIOJIb30BAaHUEM Ppa3/IaTOYHOTO MaTepuallia MNpU MPOBEJECHUH KOPOTKHX JUCKycCcUil 00
0COOEHHOCTSIX MPUMEHEHHUS OTJENbHBIX TEMATHK MO JUCLIUIUINHE.

CrpyKTypa npeiocTaBieHus JEKIIHOHHOT0 MaTepuana:




- OHpGI[eJICHI/IH MAaTCMaTUYCCKUX TCPMHUHOB.
DopMyJIHPOBKA TEOPEMBI.
Jloka3aTesnbCcTBO TEOPEMBI.
Wnmoctpupyronye npumepsl.

11.2. Meroandeckue  ykazaHUs JUIsI  OOydYalOmUXCS MO  MPOXOXKICHUIO
IIPaKTUYECKUX 3aHATUN

[IpakTryeckoe 3aHsATHE SBISAETCS OAHON M3 OCHOBHBIX (JOPM OpPraHU3ALUHN YIeOHOTO
Iporecca, 3aKIIOYarolleicss B BBIIOJIHEHUWH OOydYalOUMMUCA T0J PYKOBOJCTBOM
IperoiaBaTensi KOMIUIEKCa YYeOHBIX 3aJaHui C IETbI0 YCBOCHHS HAyYHO-TCOPETHUYECKUX
OCHOB Yy4YeOHOM JMCUMILIMHBI, NPUOOPETEHHs YMEHHH M HaBBIKOB, OIIbITa TBOPYECKOMH
JESITEIBHOCTH.

Ilenpt0o  MpakTUYECKOIO  3aHATUS A OOYy4YaroLerocs —sBJIsETCS  NPUBUTHE
00y4JaromeMcsi YMEHUI ¥ HaBBIKOB MTPAKTUYECKON EATEILHOCTH 110 U3y4aeMOU JUCLIUTUINHE.

[Tnanupyemble pe3yabTaThl TP OCBOEHUH 00y4aroIIeMcs PaKTUYECKUX 3aHATHUI:

— 3aKpervieHHe, YriIyOJeHHe, pacUIMpeHHe W JeTaau3alus 3HAHUWA TMPH pEIIeHUH
KOHKPETHBIX 3a/ay;

— pa3BUTHE I[103HABATEJbHBIX CIIOCOOHOCTEH, CaMOCTOSATEIIBHOCTH  MBILUICHUS,
TBOPUYECKON aKTUBHOCTH;

— OBJIAJICHUE HOBBIMH METOJaMU U METOJMKAMH HM3YyU€HHUS KOHKPETHOW yueOHOM
JUCLIUILINHBL,

— BbIpa0OTKa CIOCOOHOCTH JIOTMUECKOIO OCMBICIEHMSI IOJYYEHHBIX 3HAHUN IS
BBITTIOTHEHUS 3aIaHHH;

— o0ecreyeHre paloOHaJIbHOTO COYETAaHUs KOJUICKTUBHOM M MHIUBUAYaAJIbHOU GOopM
oOyueHusl.

@yHKINN TPAKTUYECKUX 3aHATUM:

— II03HABaTEJIbHAS;

— Pa3BUBAOLLAS;

— BOCIMTATEJIbHAS.

ITo xapakTepy BBINOJHSIEMBIX OOYYarOIIUMCS 3aJaHUM MO MPAKTHUYECKUM 3aHATUSAM
MO/IPA3AEIISAIOTCS Ha:

— O3HAKOMUTEIIBHBIE, TPOBOJUMBIE C LEJIbI0 3aKPEIJICHUS W KOHKPETHU3ALMH
U3Y4EHHOT'O TEOPETHUUECKOTO MaTepUaa;

— AQHAIUTHUYECKHE, CTaBALIUE CBOEH MEIbl0 TMOJyYyeHHE HOBOM HH(pOpManuu Ha
OCHOBE (hOpMAIN30BAaHHBIX METOJIOB;

— TBOpYECKHE, CBsA3aHHBIE C IIOJy4Ye€HHEM HOBOM HWHpOpMalLuMu  MyTeM
CaMOCTOSITENIbHO BBIOPAHHBIX MO/IX0JIOB K PELIECHUIO 3ajau.

@opMBl OpraHu3aldd NPAKTUYECKUX 3aHATHH omnpenensatorcss B cOOTBETCTBHU CO
CHeU(PUIECKUMH OCOOCHHOCTSIMHU y4e€OHON TUCILUIUIMHBI U 1ensiMu o0ydeHusi. OHU MOTryT
IIPOBOAMTHCS:

— B MHTEpAaKTUBHOM (Qopme (pelieHne CUTYallMOHHBIX 3aJad, 3aHsATHS 110
MOJIETUPOBAHUIO  PEaJbHBIX YCIOBUM, [IEJOBbIE HUIPbI, HUIPOBOE MPOEKTUPOBAHUE,
MMUTALOHHBIE 3aHATHS, BBIE3JHBIE 3aHATUS B OpraHu3aluu (IPEINpUsITHS), AEI0Bast
ydeOHasi urpa, poJyieBass Wrpa, TCUXOJOTUYECKHH TPEHHWHT, KEHC, MO3TOBOM IITYpM,
I'PYNIIOBBIE TUCKYCCHH);

— B HE MHTEPAKTUBHOH (hopmMe (BBIIIOJHEHUE YIPAKHEHU, pellleHne TUITOBBIX 3a/1ad,
pellleHre CUTYallMOHHBIX 3a/1a4 U JPYToe).

Metoarka MpoBeASHHs MPAKTHUECKOTO 3aHATHS MOXKET OBITh PA3JIMYHOM, MPU ITOM
BAYKHO JOCTHKEHHUE O0ILeN 1eNH JUCIUILTUHBL.

TpebGoBaHus K TPOBEICHUIO TPAKTUIECKUX 3aHITHIA



[lpakThueckue 3aHATHS HAYMHAKOTCS C 3allCH B OKypHAJ IPEnojaBaTels
MPHUCYTCTBYIONIUX CTYACHTOB. 3aTeM OOBSBISETCS TeMa MPAKTHUECKUX 3aHSATHIA.

[IperoaBaTens YMTaeT yCIOBHE 33JaYd U MpPEJIaraeT CTYACHTaM CaMOCTOSITEIbHO
peIIUTh 33a7auy, UCIIOJIb3Ys 3HAHUS, MOJTYYCHHBIC CTYJICHTOM Ha JIeKIUU. CTyIeHT, KOTOPBIH
MEPBBIM PELIWI 3a7ady, BBI3BIBACTCA K JOCKE. B ciydae eciu CTyAEHT NMpaBWJILHO PELIHI
3ajady, OH moisrydaer 5 OamoB. Ecnu cTyneHT pemiaer 3amaqy ¢ MOMOIIBIO MPETOaaBaTes,
To mony4yaer 4 Oata. 3areM, B KOHIIE CEMECTpa, OIEHKH CTYJCHTOB (BKJIIOYAsl OICHKY
MOCEIIAeMOCTH) TepeBoaATCS B OOHYChl (kadecTBO) or O g0 5 OaminoB. DTu OOHYCHI
N00aBISAIOTCS K 0011ei cymMMe 0ajuIoB B paMKaxX MOJYJIbHO-PEHTHHIOBON CHCTEMBI.

CryneHTtaM BBbIIaeTCs JIOMAallHEE 3allaHie B BUJAC 3ala4, KOTOpPbIe OHH CHAIOT B
YCTAHOBJICHHBIE CPOKH.

11.3. Meroandeckue  ykazaHUs JUIsI  OOydYalOmUXCS 1O  MPOXOXKICHUIO
CaMOCTOSITENIbHOM pabOThI

B xo/1¢ BBIMOTHEHHS] CAMOCTOSATEIHHOU PabOTHI, 00YUAIOIIHIICS BBIMTOIHSIET PabOTy 1O
3aJIaHUIO U IIPU METOJIUYECKOM PYKOBOJICTBE MpeIoaaBaress, HO 6e3 ero HemocpeACTBEHHOTO
y4acTHsl.

Jlnia oOyuaromuxcst o 3a04Hoi (popme oOyueHus, caMocTosATeIbHas paboTa MOKET
BKJIFOYATH B CeOSI KOHTPOJIBHYIO paboTy.

B mporiecce BbIMOTHEHUSI CaMOCTOATENBHON paboThI, y oOydaromerocs GopMupyercs
1esecoodpasHoe IUTaHUpOBaHHE pabouero BpPEeMEHH, KOTOPOE TIO3BOJIIET MM pa3BHBATh
YMEHHSI U HABBIKM B YCBOGHUM U CHCTEMAaTH3allUU MPUOOpETaeMbIX 3HAHUU, 0OecreuynBaeT
BBICOKHN YpPOBEHb YCIEBAEMOCTH B TEpPHOJ OOY4YECHHS, MOMOTAaeT IOJYyYUTh HABBIKH
MOBBILIECHUS MPOGECCHOHATBHOTO YPOBHSI.

MeToau4ecKuMH  MaTepuaiaMi, HANpPaBISIOMIAMUA  CaMOCTOSITEIBHYIO — paboTy
00yUarOIIUX CSISBIISIIOTCS:

— y4eOHO-METOAMYECKUI MaTepHall 10 AUCIUIUIMHE.

11.4. Meroauyeckue yka3aHus JUIsl OOy4aroIMXCs MO IMPOXOXKIAEHUIO TEKYILIEro
KOHTPOJIS YCIIEBAEMOCTH.

Texymuil KOHTPOJb YCIIEBAEMOCTH IPELyCMAaTPUBAET KOHTPOJIb KAadeCTBAa 3HAHUI
o0y4aroImuxcs, OCyIIECTBISIEMOr0 B TEUEHHE CEMECTPA C LEJIbI0 OLICHUBAHUS X0Jja OCBOCHUS
JUCLUIUINHEL.

B Teuenue cemectpa B cucteme nauctaHiuoHHoro oOyudenuss ['YAII B ¢opme
TECTUPOBAaHUS TPOBOJATCA JBE IPOBEPOYHbIE pPAOOTHI MO PELICHUIO 3aJad U OJHH
TEOPETUYECKHIl onpoc (MepeueHb BOMPOCOB JUIsl TECTOB pa3MelleH B «baHke BOIpPOCOB» B
cucreMe quctaHimonHoro ooyuenus I'Y AIT).

Pe3ynbTarhl TEKYIEro KOHTPOJIS YCIIEBAEMOCTH OyIyT YUUTHIBATHCS MIPU MPOBEACHUN
IPOMEKXYTOUHOW  arrecTaudu (IPpU  HCIOJB30BAaHUM  OalbHO-PEHTHHIOBOM  CHCTEMBI
OLICHMBAHMSI, KAKIbIH BUJ KOHTPOJISI OLEHUBAETCs B Oayuiax, U3 KOTOPBIX (OpMUpYETCS
UTOTOBBIH pe3ysbTar).

11.5. Meroanyeckue  yKazaHus Ui OOydyarOIIMXCS 1O  MPOXOXKJEHHIO
MIPOMEKYTOUYHON aTTECTALUU.

IIpomexxyTounass  aTrectanss OOYYalOLIMXCsA  MpEeIyCMaTpUBAET  OLCHUBAHUE
MIPOMEKYTOUHBIX U OKOHYATEIFHBIX PE3YAbTATOB O0YYEHHs 1O nuctuiuinae. OHa BKITIOYAET
B ce0st:

— JK3aMeH — ¢opMa OLEHKH 3HAaHWH, TOIYYEHHBIX OOyJaromuMCsi B TIpOIecCe
W3yYeHHUs] BCEW NUCIUIUIMHBI WJIA €€ YacTH, HaBBIKOB CaMOCTOSITENILHOW paboThl,
CMOCOOHOCTH HPUMEHSTh MX IS PElIeHHs NMPaKTHYECKUX 3aJad. DK3aMeH, Kak IMpaBHIIO,
MIPOBOJIUTCSI B TIEPHOJ] IK3aMEHAIIMOHHOW CECCHH M 3aBEpIIaeTCs aTTECTAlMOHHOW OIEHKON
«OTIUYHOY, «XOPOILIO», KYIOBIECTBOPUTEIBHOY, «HEYIOBICTBOPUTEILHOY.



Cucrema OLIEHOK NpU MPOBEACHUHM INPOMEXYTOUHOM aTTECTallMd OCYIIECTBISAETCS B
cooTBeTCTBUU C TpeOoBaHusMu [lonoxkeHnit «O TEKyIIeM KOHTPOJE YCIIEBAEMOCTH H
MIPOMEXYTOUHOM aTTecTanuu cryaeHToB ['YAII, oOydarommxcsi Mo mporpaMMam BBICIIETO
oOpazoBanusi» U «O MOAYIBHO-PEUTHHIOBOM CHUCTEME OLIEHKH KadyecTBa y4eOHOIl paboThbl
ctynentoB B 'Y AIDy.



Jluct BHECEHUsI U3MEHEHUH B pabouyro MporpaMMy AUCHUTUTMHEL

JlaTa BHECEHUS
M3MEHEHUH U
JIOTIOJTHCHUH.

Iloamnmce BHECHIETO
A3MEHEHHUS

CopaeprxaHue U3MEHEHUH U JOTIOTHEHUI

Jata u Ne
MPOTOKOJIA
3aceaHms

Kadeapsl

Iloanuce
3aB.
Kadeapoit




