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AHHOTaUs

JucrunnmHa «MaTtemaTuka. AHAIUTHYECKas: TEOMETPHUS | JIMHEHHas ainreOpa» BXOIUT B
o0pa3oBaTeNbHYI0 MPOTpamMMy BEICIIETO0 OOpa3oBaHUS — TWporpamMmy OakamaBpuara IO
HarpaBjeHuto noarotoBku/ crnenuanbHocTd  11.03.01 «PaamorexHuka» HampaBJICHHOCTH
«PagnoTexHnvyeckue TEXHOJIOTHH W amllapaTHbIi nHTep(eiic HeHPOHHBIX ceTely. Jucuumanna
peanmmu3yetcs kadenpoit «Nely.

JlucuurinHa HareleHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITCTESHITUH:

VYK-2 «CrnocobeH ompenensaTth Kpyr 3a7ad B paMKaxX IOCTaBJICHHOH €M M BBIOUpATh
ONTUMAJIFHBIC CIIOCOOBI MX PEIICHUs, UCXOI U3 NEHCTBYIOIMINX MPABOBBIX HOPM, HMEIOIIUXCS
pPECYpCOB U OTPAaHUUYECHUI»

OIIK-1 «Crnoco0GeH NpUMEHATh eCTECTBEHHOHAYYHBIE M OOIINEMH)KEHEpHBIC 3HAHUS,
METO/Ibl MATEMATHYECKOT0 aHAJIN3a U MOJIEIMPOBAHUS, TEOPETUUECKOTO U IKCIIEPUMEHTAIILHOIO
UCCJICIOBAHMSI B MPO(PECCHOHAITBHON TEATeTHHOCTIY

ConepxaHve JHUCHMIUIMHBI OXBAaThIBAET KPYI BOIIPOCOB, CBSI3aHHBIX C TEOpHUEHN
KOMILUIEKCHBIX YHCEJ, CHUCTEMaMH JIMHEWHBIX YpaBHEHUW, JIMHEUHBIMU MPOCTPAHCTBAMH,
BEKTOPHOH anreOpol U aHATUTHIECKON TeOMEeTPHECH.

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

[IporpaMMoil IMCUMIUIMHBI IPETYCMOTPEHBI CIEAYIOUIUE BUIbl KOHTPOJIS: TEKYILUN
KOHTPOJIb YCIIEBAEMOCTH, ITPOMEKYTOUHAs aTTecTanus B (hOpMe IK3aMeHa.

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

SI3bIK 00yUYeHUs IO TUCIHUILTUHE KPYCCKUI.



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHS 11O JUCIUTLTHHE
1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
HucuummmHa «MareMaTtuka. AHATUTHYECKass TEOMETpUs H JIMHEWHas anreopay
SIBJISIETCS] BA)KHOM COCTaBHOM 4acThIO Kypca BBICIIEN MAaT€MaTUKHU, KOTOPBIN JIEKUT B OCHOBE

BCEM CHUCTEMBbI BBICHIETO OO0pa3oBaHHS COBPEMEHHOrO  CIIELHUANUCTa M HU3Yy4aeT
MPOCTPAHCTBEHHBIC (POPMBI M  KOJMYECTBEHHBIC COOTHOIICHHS OKPYXKAIOIIEro  Hac
JEACTBUTEIILHOTO MUpA.

N3ydyenne  maHHOM  JMCHUIUIMHBI  TO3BOJIAET  Pa3BUTh  MPOCTPAHCTBEHHOE

NPEJCTaBICHUE CTYJCHTa; CTUMYJIHPYET €ro BOOOpaXEHHE; pPAa3BUBACT €ro CYETHBIC
CIOCOOHOCTH; TO3BOJISIET J€MOHCTPUPOBATh LIEJIEYCTPEMIIEHHOCTh, OPraHU30BAHHOCTh IPU
MIPOBEICHUH OOJIBIIETO 00hEMa BHIYUCICHUN; 00bEANHSACT OOJIBIIMHCTBO PAHHEE U3YUCHHBIX
MTOHATHH.

BaxHOCTh yKa3aHHBIX MOJIOKEHUI 00yCJIOBJIEHA TEM, YTO MaTEMaTUKa SIBJISETCS HE
TOJIBKO MOIIHBIM CPEJICTBOM PELICHUsI IPUKIATHBIX 3a/1a4 U YHUBEPCAIbHBIM 3bIKOM HayKH,
HO TaKXe U 3JIEMEHTOM OOIIel KyIbTYpHI.

MareMaTHuecKue METOAbl HUCCIEAOBAaHMS, MOJAEIUPOBAHUSA, IPOEKTUPOBAHMS,
OIMPAIOIIYIOCS HA JaHHYIO AUCIUILUIMHY, HTPAIOT BCE OOJBIIYIO POJIb B COBPEMEHHOM Hayke
U TeXHUKE. B 3HaunTeNbHON CTENEeHU 3TO BBI3BAHO BCE YOBICTPAIOLIMMCS Pa3BUTHEM HAyKU U
TEXHUKH, TJIABHBIM 00pa3oM BBIYMCIUTEIHHONW TEXHUKM W HMH(OPMAIMOHHBIX CHCTEM, a
TaKXe KOMIbIOTepU3alel NpakTHYecku Bcex oOnacteil 3HaHui. Bo3aMOXXKHOCTH yCHeHOro
WCTIOJIb30BAHUSI MATEMATHKH JUIS PEUICHUS KOHKPETHBIX 33]a4 CYIIECTBEHHO PACIIMPSIOTCS,
4To, B CBOI OYepelb, HPUBOAUT K HOBBIM TpeOOBaHMSAM, MPEIbSABISIEMbIM K
MaTeMaTHYeCKOMY OOpa30BaHMUIO COBPEMEHHBIX CIEIHAIMCTOB B O0JIACTH MAaTEMaTHYECKHX
METO/IOB.

B oOnactu BocmHTaHHS JUYHOCTH WENBIO IMOATOTOBKH I10 JaHHOW JUCHUIUIMHE
aBisieTcs (HopMUpOBaHHE CHOCOOHOCTH JIOTUYECKM BEPHO, APTyMEHTUPOBAHHO M SCHO
CTPOUTH YCTHYIO M MIMCbMEHHYIO PEYb.

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

1.3. TlepeueHp mIaHUPYEMBIX PE3yJIbTATOB O0YUEHHS 110 AUCITUTLINHE, COOTHECEHHBIX C
IUIaHUpyeMbIMH pe3yibratamu ocBoenust OIT BO.

B pesynbraTe u3yueHus AMCUUILIMHBI OOYYarOUIUICS NOJKEH 00sagaTh CIEAYIOLUUMU

KOMIICTCHIUAMU HJIN UX YaCTAMHU. KOMHeTeHLII/II/I U MHAUKATOPBI UX NOCTHKCHUS NIPHUBCIACHBI B

tabnurue 1.
Tabnuua 1 — IlepeyeHb KOMIETEHIIMHA U MHAMKATOPOB UX JOCTHXKEHMS
Kareropus (rpynma) Konn Kona n HauMeHOBaHWE HHIUKATOPA
HAauMEHOBAHUE
KOMIIETEHIINH JIOCTHKEHUS KOMIIETEHIIUU
KOMIETEHIIUU

VYK-2 Cnocoben VK-2.3.1 3HaTh BUIBI pECYPCOB U
ONPEENATh KpyT OTpaHUYEHUS JJIs PELIEHUS MTOCTaBICHHbBIX
3aJ1a4 B paMKax 3a1a4
ITOCTaBJIECHHOMN VYK-2.Y.1 ymeTs NpoBOUTh aHAJIN3
IIEJIM ¥ BHIOUpATh MIOCTaBJIEHHOMU 11eNTH U (hOpMYITHPOBATH
ONTUMAJIbHBIE 3aJ1a4M, KOTOpble HEOOXOIMMO PEIIUTD IS €€

YHuBepcanbHbIe
CHoCcOOBI UX JOCTHOKEHUS

KOMIIETEHIIUH
pELIEHUs], UCXOs VYK-2.VY.3 ymeTp BbIABUTATh AIbTEPHATHBHBIC
U3 JEHCTBYIOLINX BapHUaHTHI ICUCTBUI € 1IeTbI0 BBIOOpa
IIPaBOBBIX HOPM, ONTUMAJIBHBIX CIIOCOOOB pelIeHMs 3a/1a4, B
HUMEIOLIUXCS TOM YHCJI€ C IOMOIIBIO IIU(PPOBBIX CPEJCTB
pecypcoB u VYK-2.B.2 BraseTs HaBbIKaMu BBIOOpA
OrpaHUYEHUN ONTUMAJILHOTO crloco0a pemeHus 3a/1a4 ¢




Y4E€TOM MMEIOIIUXCS YCIOBUH, PECYPCOB U
OrpaHUYECHUN

OIIK-1.3.1 3Hath (pyHIaMEHTAJIbHBIE 3aKOHBI
OIIK-1 Criocoben | mpupoabl 1 OCHOBHBIE (PH3UUECKUE U
UCIIOJIb30BaTh MaTeMaTHYeCKUe 3aKOHbI

IIOJIOKEHUS, OIIK-1.Y.1 ymers npuMeHsTh (hru3nyecKue
3aKOHBI U METOJbl | 3aKOHBI U MaTEMAaTU4ECKNUE METOJIbI JJIs

Oo6menpodeccnoHanbHbIC
CCTECTBCHHBIX HAYK | PEIICHUS 3a/1a4 TEOPETUYCCKOTO U

KOMIIETEHIINH
Y MaTeMAaTUKH JUIsl | IPUKIAAHOTO XapakTepa
peleHus 3a1a4 OIIK-1.B.1 BnaageTs HaBbIKaMu
MHKCHEPHOM UCIOJIb30BaHUs 3HAaHUN (DUBUKH U
JIeATETbHOCTH MaTEeMaTUKH JJI PEIICHUs 3aa4

HH)KeHepHOﬁ JCATCIIBHOCTHU

2. Mecro nucuumumnbl B cTpyktype OIT
JucuummHa He 0a3upyercs Ha 3HAHUAX, paHee MPUOOPETEHHBIX CTYIEHTAMU TPH
U3y4EHHUH B By3€ KaKuX JMOO JUCLUIUINH.
3HaHUs, MOITYYEHHbIE IPU M3yYEHUU MaTepuaja JAaHHOW TUCIUIUIMHBL, UMEIOT Kak
CaMOCTOSITEJIbHOE 3HAYECHUE, TAK U UCIIOJIB3YIOTCS ITPU U3YyYEHUH IPYTUX AUCLMILINH:
- Marematuka. Teopust BEpOATHOCTEN U MaTEMaTUYECKas CTATUCTUKA

3. OOBEM ¥ TPYTOEMKOCTh TUCITUTUIAHBI
JlanHbie 00 00IIEeM OO0BeME JUCIUILIMHBI, TPYJOCMKOCTH OT/AEIBHBIX BHUJOB Y4E€OHOMH
paboTHI IO TUCUIHUTUIMHE (M paclpeie]ICHUE 3TOH TPYIOSMKOCTH 110 CEMECTpaM) MPEACTABICHBI B
Tabimue 2.

Tabmuna 2 — O0beM U TPYAOEMKOCTh TUCIUILITTHBI

pr,Z[OGMKOCTL 10

Bun yuebHoit paboTbl Bcero ceMecTpam
Nol
1 2 3

Oowan mpyooemKocmup OuUCyUnIUHDL, 5/ 180 5/ 180
3E/ (uac)
U3 Hux wacoe npaxmuyeckoil no020moeKu
AyoumopHnuie 3anamus, BCEro vac. 68 68
B TOM YHUCIIE:

nexuuu (JI), (dac) 34 34

1('IpaK)TI/I‘-I€CKI/Ie/C€MI/IHapCKI/Ie sansarus  (I13), 34 34

qac

nabopaTtopHubie padoTs (JIP), (uac)

KypcoBoi npoekTt (pabota) (KII, KP), (qac)

9K3aMeH, (4Jac) 54 54
Camocmosmenvnasn padoma, Bcero (1ac) 58 58
Buo npomesxcymounoit ammecmayuu: 3auer,
mudd. 3auger, sx3amed (3auer, Judd. 3aq, OK3. OK3.
DK3.%*%*)

4. ConepxaHue JUCITUTUTHHBI
4.1. PacnpeneneHue TPyJOEMKOCTH JUCIUILTHHBI IO pa3eiaM U BUAAM 3aHITHIA.
Pazgenbl, TeMBbI TUCITUTITUHBI I KX TPYJOEMKOCTH TTPUBEJEHBI B TaOIHUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILTUHBL, KX TPYAOEMKOCTh




Pazmensl, TeMBI JUCITUTUTHHEI Jlexmn I13 (C3) JIP KII CPC
(dac) (qac) (qac) (qac) (qac)
Cemectp 1
Paznen 1. KommnekcHble yncna u 6 8 8
MAaTpPHIIBI
Pasnen 2. CucTeMbI JIMHEHHBIX 6 9 8
YpaBHEHUI
Pasnen 3. JIunelHbIE TPOCTPAHCTBA 5 0 8
Pasnen 4. BekTopsl 6 8 8
Paznen 5. [psiMasi Ha TIOCKOCTH 4 4 8
Pasnen 6. [IpsiMast 1 IUIOCKOCTD B 4 5 8
MIPOCTPAHCTRE
Paznen 7. Kpuble BTOporo nopsiika 3 0 6
Hroro B cemectpe: 34 34 58
Hroro: 34 34 0 0 58
[IpakTueckass MNOATOTOBKA 3aKJIIOYAETCd B  HENOCPEACTBEHHOM  BBIIIOJHEHHH
OoOy4JalolMMHUCS  OMNpENeJeHHBIX  TPYAOBBIX  (YHKIUH,  CBSI3aHHBIX ¢  Oya;yulei

po(heCCHOHATBHOMN NEeATeIbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHII.
Conepxanue pa3esioB M TeM JICKITMOHHBIX 3aHITHIA MTPUBEICHO B Ta0HIIC 4.

Tabmuna 4 — ConeprkaHue pa3eyioB U TEM JICKIIMOHHOTO ITUKJIA

Howmep paznena

Hazpanue u COACPIKAHUC Pa3acIOB U TEM JICKIITMOHHBIX 3aHATHH

1.

[TonsiTHE KOMIUIEKCHOTO Ynciaa. /J[elcTBUS Hall KOMIUIEKCHBIMA YMCJIAMH B
anrebpanveckoir ¢opme. JleiicTBUs Hal KOMIUIEKCHBIMH YHCIAMU B
TpuroHomerpuueckoi ¢opme. @opmyna Myaspa. U3BneueHne KopHs u3
KOMIUIEKCHOTO yncia. (2 Jaca)

[Tonsitue matpunpl. JIuHelHbIe omnepanuu Haja maTpuuamu. JInHelHas
3aBUCUMOCTh W HE3aBUCUMOCTh MaTpull. TpaHCIOHUpPOBAHWE MATPUILL.
YMHOXeHUE MaTpuIl. MHOTOUJIEHBI OT KBaIpaTHBIX MaTpuIl (4 yaca)

Onpenenurenu u ux cBoiicTBa. OOpaTHas MaTpuua. Penenue npocreimmx
MaTpU4HBIX YypaBHEHUH. MaTpuuHbId METOJ PEIICHUS JMHEHHBIX
ypaBHeHMH. (2 yaca)

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

CoOcTBeHHbIE 4YKClIa U COOCTBEHHBIE BEKTOPBHI KBAaJIPATHBIX MaTpHILL.
DyHKIIUM OT KBaJIpaTHBIX MaTpull (2 yaca)

Jluneitnple mnpoctpaHcTBa. OmpeneneHue U npuMmepbl. basuc u
KoopauHaThl.  JluHeliHble mpeoOpa3zoBaHMs. Marpuna  JIMHEHHOro
npeoOpaszoBanud. (5 4yacoB)

I'eomeTrprueckue BekTopbl. OCHOBHBIE OlpeneacHMs. JInHEelHbIEe onepauu
HaJ BeKTopaMu. JInHeitHas He3aBUCUMOCTh BEKTOpOB. basuc. KoopauHaTsl.
CucTeMbl KOOPAMHAT HA TNIOCKOCTH M B IPOCTpaHCTBE (4 yaca)

CkansipHO€ TpOM3BEIEHNE BEKTOPOB. BEeKTOpHOE MpOou3BeIeHNE BEKTOPOB.
CwMmeliaHHOe TPOU3BeIEHNE BEKTOPOB. (2 yaca)

VYpaBHeHHs] TpsIMON Ha TUIOCKOCTH. 3aJjaud HAa COCTaBJIEHHE ypaBHEHUM
npsiMoid. (2 Jaca)




VYron Mexay NpsiMbIMU Ha INIOCKOCTH. PaccTostHue OT TOYKHU 10 IPSIMOW Ha
10ckocTH. PaccrosiHue Mexay napauieabHbIMU OPSIMBIMU. (2 daca)

6. YpaBHEHHUs IUNIOCKOCTH. 3aJjaHue IPSMOM B IpOCTpaHCTBE. (2 yaca)

Y101 MeXTy TUIOCKOCTSMHU. YTOJI MEXKIY IPSIMBIMU B TTPOCTPAHCTBE. YTOI
MEXIy TPSIMOM W IJIOCKOCTBIO. PaccTossHME OT TOYKM JIO TUIOCKOCTH.
PaccrosiHre Mexy mapajieIbHBIMU TUIOCKOCTSIMH. PaccTosiHue OT TOYKHU
JI0 TIPSIMOY B MIPOCTPAHCTBE. (2 yaca)

7. Onnunc. ['mnepbona. [lapabona. IlonsipHoe ypaBHEHHUE KPUBOM BTOPOTO
nopsiika. KaHoHn4eckne ypaBHeHHs KPUBOW BTOPOTo mnopsiaka (3 vaca)

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

Tabmuua 5 — [IpakTuyeckue 3aHATH U UX TPYIOEMKOCTb

N3 Hux Ne
DOopMBINPAKTH N
Ne . Tpynoem- | mpaktuyeckoi | pasaena
wn Tembl IpakTUUECKUX 3aHATUI HECKHX KOCT, (4ac)| MoAroToBKH, | AuCHUI-
3aHATUN
(dac) JIUHBI
Cemectp 1
1. | JelicTBUs HaJ KOMILICKCHBIMU Pemenue
YHUCIIaMU B aJIreOpanvecKon 3amaq 9 1
dopme. Tpuronomerpuueckas
(dopMa KOMIUIEKCHOTO YHCJIa.
2. | Jle¥icTBHS HaJ KOMILUIEKCHBIMH Pemenue
yHcllaMu B 3a1a4 2 1
TPUTOHOMETpHUUYECKOU opme
3. JIuHeliHbIe Onepany Haj Pemenue
MaTpPULIAMH. 3a1a4 2 1
TpaHciOHMpPOBaHKUE MATPULL.
YMHOKEHNE MaTpuULl
4. KonTponbHas padora Nel Pewmenne 9 1
3a/1a4
5. | Boluncnenue onpenenureneil. Pewmenne
OO0parHas marpuia. Pemenue 3a1a4 2 2
MAaTpPUYHBIX YPABHEHMIA.
6. MatpuuHbslii METOA pEeLICHUS Pewmenne
CUCTEM JIMHEMHBIX YPaBHEHUH. 3a1a4 2 2
Merton Kpamepa
7. Meron I'aycca Pewenne 5 )
3a/1a4
8. KontpomnbHas pabora Ne2 Pemenue 3 2
3a/1a4
9. Pa3noxxeHue BEKTOPOB 110 Pewenne
0a3ucy. Beruncnenue 3a1a4
KOOp/MHAT TOYEK B 001eit 2 4
JIEKapTOBOM CUCTEME
KOOpJMHAT.
10. CxkanspHoe Mpon3BEICHNE Pemenne 5 4
BEKTOPOB 3a/1a4
11. BekropHoe u cmenianHoe Pemenne 2 4
ITPOU3BENECHUS BEKTOPOB 3a/1a4




12. Kontponbnas padota Ne3 Pemenne 2 4
3aaq
13. YpaBHeHHUs IPSIMON Ha Pemenue 2 5
TJIOCKOCTH. 3a1a4
14, 3ajaun Ha IPSAMYIO Ha Pemenue 2 5
TUIOCKOCTH 3a1a4
15. [IpsiMast 1 MJIOCKOCTH B Pemenue 5 5
IPOCTPAHCTBE 3aga4
16. KontponbHas padota No4 Pemenue 3 5
3aga4
Bcero: 34
4.4, JlabopaTopHBbIEC 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHIA U UX TPYJOEMKOCTb IPUBEICHBI B TaOIUIIE 6.
Tabnuna 6 — JlabopaTropHble 3aHATHS U UX TPYJOEMKOCTh
N3 Hux Ne
Ne HanmenoBanue 1ab0paTopHbIX paboT TpynoemKocts, | MPakTHHECKOR | pasiena
/11 (gac) MMOJATOTOBKH, | JUCITHII
(gac) JIHBI

Y4eOHBIM MJIaHOM HE MPEAYyCMOTPEHO

Bcero

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

4.6. CamocrosTenbHas paboTa 00yJarouIxcs
Bunsl camoctosTensHON paboOThI M €€ TPYI0EMKOCTh NPUBEIEHBI B Ta0uLe 7.

Tabmuna 7 — Bunbel caMmocTosTenbHONU pabOThI U €€ TPYA0EMKOCTh

. Bcero, | Cemectp 1,
Bua camocrositensHOM paboThI
qac qac
1 2 3
W3ydeHne TeopeTHuecKoro MmaTepuania
15 15
nucturaHbl (TO)
Kypcosoe npoektupoBanue (KII, KP)
Pacuerno-rpadpuueckue 3ananus (PI'3)
Beinonnenue pedepara (P)
IToAroToBKa K TEKYIIEMY KOHTPOJIIO 15 15
ycneBaemoctu (TKVY)
Jomamraee 3amganne (/13) 15 15
Kontposbuble paboTsl 3a04HruKOB (KP3)
IToaroroBka K MpoMeXyTOYHOU
13 13
atrectrauuu (ITA)
Bcero: 58 58




5. IlepeueHnb y4eOHO-METOAMUECKOTO 00ECTICUeHUS

JUISL CAMOCTOSTEITLHOM PabOThl 00YUAIOIMINUXCS TT0 TUCIUTUIMHE (MOIYJTIO)

Y4eOHO-MEeTOINYECKHE MaTepuallbl ISl CAMOCTOSTENFHOW paboThl 00y4aromuXxcs yKa3aHbl B

ma. 7-11.

6. IlepeueHb MeUaTHBIX U AIMEKTPOHHBIX YUEOHBIX U3TAHUI

[lepedyeHpb nevaTHBIX U SJEKTPOHHBIX Y4eOHBIX M3/1aHUI MpHUBEIeH B TadIuIe 8.
Tabnuna 8— IlepedeHb MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3TaHUIMA

Komuectso
AK3EMIUISIPOB B
UFLQLII_HiI;)/ec bubnuorpadudeckas ccpuika OuomMoTeKe
(KpoMe AIIEeKTPOHHBIX
AK3EMILUTSIPOB)

VK 514 BBK bexnemumiera JILA., TTerposuu A.1O., Uybapos 1.A. 200
22151642 COOpHHUK 3a7a4 110 aHATUTHYECKOH TeOMETPUH U

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

bexnemureBa. — 2-e uzg., nepepad. — M.: DUSMATIINUT,

2006. — 496 c.
YK KazakoB A.fl, MakapoBa M.B. Maremaruka. 50
517.521(075.8) Amnanurryeckas reomerpust: yue6. [Tocooue / CII6.:

I'VAIL 2019. - 51 c.
http://e.lanbook.co | bekiemumies, JI.B. Kypc aHanuTu4eckoil reOMeTpUH U OBC Jlanp
m/book/58162 JMHEHHOMN aireOpsl. [DIEeKTPOHHBIH pecypc] —

OnektpoH. naH. — CII6. : Jlans, 2015. — 448 c.
http://e.lanbook.co | bekiemumiea, JI.A. COOpHHK 33134 [0 aHATATHIECKON OBC Jlanp
m/book/72575 reOMETPHUH U JIMHEHHOH anrebpe. [DIeKTpoHHBIN pecypc]

/ J1.A. Bexnemurena, /I.B. bexnemues, A.1O.

[MerpoBuy, N.A. Uybapo. — Dnekrpon. nqan. — CII0. :

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

HosukoB. — Mocksa : DU3MATIIUT, 2015. — 376 c.
https://e.lanbook.c | Maremaruka. 3a1a4u MOBBIICHHON TPYIHOCTH IS OBC Jlanb
om/book/115483 CTYJICHTOB BY30B : yueOHoe nocodue / 1. B. HBanos, O.

K. UBanosa, O. A. OxyneBa, H. A. ToiueHHHUKOBA ; TTO]

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

2019. — 156 ¢

Wenera, A. M. Jlunetinas anreOpa. AHaJIUTHYECKAS 9BbC Jlaun
https://e.lanbook.c | reomeTpus : yuebHoe ocobue / A. M. Usnera, I1. 1.
om/book/152265 IMpunyrkas, W. /1. Yepusix. — 5-e u3j-e, ucnp. u 101 —

Hosocubupck : HI'TY, 2019. — 183 c..
https://e.lanbook.c | Beknemuines, /1. B. Kypc aHaiuTu4aeckoii reoMeTpuu U OBC Jlanp
om/book/58162 JIUHEHHOM anreOps! : yueouuk / J[. B. beknemures. —

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

448 c.
https://e.lanbook.c | T'eBopksin, I1. C. Beicias matemaruka. JInHeitHas 9BC Jlans

om/book/48192 anreOpa U aHaJTMTHYECKAask TeOMETpus : yueOHOe mocodue
/II. C. I'eBopksiH. — MockBa : ©DUSMATIIUT, 2011. —
208 c.

https://urait.ru/bco | Jluneitnas anrebpa 1 aHATUTHYECKAsI TEOMETPHS:

de/436467 yueOHHK U TpakTUKyM uisi By30B / E. I'. TInoTHHKOBA, A.

I1. UBanos, B. B. JlorunoBa, A. B. Mopo3oBa; noj
penakuueii E. I'. IInotHukoBoit. — Mockaa:
MzmarenscTBo HOpaiit, 2019. — 340 ¢



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 | Caburos, 1. X. Jluneiinas anrcopa u

00de/493221 aHaJMTHYeCKasi reoMeTpusi: yueOHoe TocoOue s
By30B / U. X. Cabutos, A. A. Muxaies. - 2-¢ U31.,
ucnp. u aon. - Mocksa: UznarensctBo FOpaiit, 2022.

— 258 c.
https://urait.ru/bc | ITaxomoga, E. I'. Jluneiinas anredpa u
0de/434042 aHanuTH4ecKas reomerpus. COOpHUK 3aTaHHIA:

yueOHoe rocodue i OakanaBpuara u CrerainTeTa
/ E.T. IlaxomoBa, C. B. PoskxoBa. - MockBa :
WzparensctBo KOpaiit, 2019. - 110 c.

https://urait.ru/bc | JIyosiruna, E. H. Jluneiinas anareopa: yueOHOE
00de/430892 noco6wue ais By3oB / E. H. JIyosiruna, E. M.
BeuromoB. - 2-e u3a. - Mocksa : U3nareinscTBo
FOpaiir, 2019. - 150 ¢

7. IlepeueHb 3JEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
MH(POPMALMOHHO-TEIIEKOMMYHHUKAIIMOHHOHU ceTn « HTepHeT»
Ilepeuens AIIEKTPOHHBIX 00pa3oBaTeNbHbIX pecypcoB UH(POPMaIMOHHO-
TEJIEKOMMYHUKAaMOHHON ceTtu «MHTepHeT», HEOOXOAUMBIX JJii OCBOCHHUS JIUCLUILIMHBI
npuBe/ieH B Tadymie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OOpPA30BATEIBHBIX PECYPCOB HH(POPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTn «HTepHeT»
URL aapec HaumeHnoBanue
http://www.math-net.ru OO01IepOoCCUICKUIT MaTEMaTHIECKHIA TTOPTAI
http://e.lanbook.com/view | OBC «Jlanb»

8. Ilepeuenp HHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepeyeHp mporpaMMHOr0 0OeCHeueHUs, HCIOJIb3YEMOT0 TMpPH OCYIIECTBICHUU
00pa30BaTENLHOTO MpoIiecca M0 JUCIUIIIHHE.
[lepeueHpb ucnonbp3yeMoro NporpaMMHOro obecredeHus npejacranieH B Taduuue 10.

Tabmuna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHIS

Ne i/t HaumenoBanune
1. MicrosoftWindows
2. MicrosoftOffice
3. MathType
4, Wolfram Mathematica
8.2. Ilepeuenn MH(}OPMALIOHHO-CIIPABOYHBIX CHCTEM,HCITOIB3YEMBIX npu

OCYIIECTBIIEHUU 00pa30BaTEILHOTO Mpollecca Mo JUCIUILTHHE
[Tepeuens WCHONB3YeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TIPEJICTABICH B
Tabnuie 11.

Tabmuna 11— Ilepeyens HHPOPMALIMOHHO-CITPABOYHBIX CUCTEM

Ne /1t Haunmenosanue

9BC Jlaun

9. MarepuanpHO-TeXHHYECKas 6a3a



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

CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBJICHUS
00pa3zoBaTenbHOIO MpoIiecca Mo JUCIUIIINHE, TIpeIcTaBieH B Tabnuiel 2.

Tabmuna 12 — CoctaB MaTepHaIbHO-TEXHUYECKON 0a3bl

No HanmenoBanue coctaBHOM yacTu Howmep aynuropuu
/o MaTepUaIbHO-TEXHUYECKOM 0a3bl (pu HEOOXOMMOCTH)

1 | Yuebnas aynuTopus s 3aHITUN JIGKIIMOHHOTO TUIA, 3aHATUM | yi. ['actemno, a. 15,
CEMHUHApCKOI0  THUMA, TIPYNNOBBIX U  UHAWBUIYAJIbHBIX
KOHCYJbTAllUM, TEKYIIEr0 KOHTPOJII M  IIPOMEKYTOYHOHN
arrectauuu. OcHamenue: Crnenuanu3upoBaHHas —MeOelb;
TEXHUYECKHE  CpeACTBa  OOydeHHus,  choyxamue s
npejcTaBieHus yueOHoW HMHpopManuu OOJIBLION ayJUTOPUH;
Ha0Op AEMOHCTPALIMOHHOTO 000PYIOBaHUS

2 | YuebHas ayauTopus Jid NPAKTHUECKUX 3aHATHM, 3aHATui | yu. [acremno, 1. 15,
CEMMHApCKOr0  THWIA, TPYNIOBBIX W  HHIAWBHUIYaJIbHBIX
KOHCYJIbTAllMi, TEKYIIEero KOHTPOJIS U IPOMEXKYTOUHOU
arrecrauuu. OcHamenue: Crenuanu3upoBaHHasE MeOenb;
TEXHHYECKHE  CpeacTBa  OOydeHus,  Clyxamue  JJis
npeacTaBiIeHus yueOHoW mH(OopManuu OONBIION ayTUTOPHU;
NIEPEHOCHOM HAbop JEMOHCTPALIMOHHOTO 000PYI0BaHMSI

10. OueHo4HBIE CpeACTBA ISl POBEICHUS TPOMEKYTOUHOH aTTeCTaI[IN
10.1. CoctaB OLEHOYHBIX CPEACTBAJII MPOBEIACHHUS MPOMEKYTOUHONW AaTTeCcTalluu
00yJaromuxcs 1Mo JUCHUTUINHE MPUBEACH B Tadymie 13.
Tabmuna 13 — CoctaB OIEHOYHBIX CPEACTB ISl IPOBEICHHsI IPOMEKYTOYHOM aTTeCTAIlUH

Buza npomexyTo4HON arTecTanuu [lepedyeHb OLICHOYHBIX CPEACTB

DK3aMeH Cnucok BONpoOCOB K 3K3aMEHY;
TecThl.

10.2. B kadyecTBe KpUTEpUEB OICHKH YpOBHSA C(HOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHCcs MpUMEHseTcsl 5-0ajuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMM, KoTopas nmpuBeaeHa B Tabnuie 14. B Teuenune cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKajma ~ MOXYJBHO-PEUTHMHTOBOM  CHUCTEMbl ~ YHUBEpCUTETa,  IpaBHIa
HCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabnuna 14 —Kpurtepuu onieHKH ypoBHS c()OPMUPOBAHHOCTH KOMIETEHIIUN

Or1eHKa KOMITETEHITUH

Xapakreprucrrka chOpMUPOBAHHBIX KOMIIETEHIIAN
5-0ayutbHas mIKana P P (bopup

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepHa;

— YBEpPEHHO, JIOTHYHO, MTOCIIE0BATEIHLHO U TPAMOTHO €T0 U3JIaraer;

— ONMUpasiCh Ha 3HAHWS OCHOBHON W JIOTIOMHHUTEIHHOW JHUTEpaTyphl,
TECHO TPHBS3BIBACT YCBOCHHBIC HAYYHBIC ITOJIOKCHHSI C MPAKTHICCKON
JIESITSIIbHOCTHIO HAIPABJICHMS;

— yMeno 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTAEMBIE UM UJIEH;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— cBOOOJTHO BJIQJICET CHCTEMOM CITeIUATM3UPOBAHHBIX TTOHITHH.

«OTIIMYHO»
(GaYTCHO»




Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

(XOPOLIO»
(Ga4TCHO»

— o0y4aromuiicst TBEpI0 YCBOMJI IPOTPaMMHBINA MaTepuall, TpaMOTHO U
[0 CYWECTBY M3JaraeT €ero, OINWUpasCh Ha 3HAHUS OCHOBHOM
JUTEpaTypHl;

— HE JIOMYCKAET CYLECTBEHHBIX HETOYHOCTEN;

— YBSI3bIBA€T YCBOECHHBIE 3HAaHUS C IPAKTUYECKON JAEATEIbHOCTBIO
HallpaBJICHUS;

— apryMEHTUPYET Hay4YHbI€ [TOJI0KEHNUS;

— JIeJaeT BBIBOJIBI U 00O0O0IICHUS;

— BJIaJICET CUCTEMOM CIIeMaIN3UPOBAHHBIX OHSITUH.

«yZI0BJIETBOPUTEIIHLHOY
«BAYTCHO»

— 00y4Jaromuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIM MaTepual,
II0 CYHIECTBY M3JIaracT €ro, OMMpasCh HA 3HAHUSA TOJBKO OCHOBHOMU
JUTEPATYPBI;

— JIONIyCKaeT HeCYIIECTBEHHBIE OIIMOKU U HETOYHOCTH;

— UCIIBITBIBACT 3aTPYAHEHUS B IIPAKTUYECKOM IIPUMEHEHUU 3HAHUU
HaIPaBJICHUS;

— c11a00 apryMeHTUpPYET Hay4dHbIE [T0JIOKEHMS,;

— 3aTpyaHseTCs B (POPMYIMPOBAHUN BBIBOJOB M 000OIICHHUIA;

— YaCTUYHO BJIAJICE€T CUCTEMOM CIELMAIN3UPOBAHHBIX TOHITHH.

HCYIOBJICTBOPUTCIILHO»
<HC 3a4YTCHO»

— oOyyaromuiics He YCBOMJ 3HAUUTEIBHOW YacTH MPOTrPaMMHOTO
Marepuana;

— JIOMYCKaeT  CYIIECTBEHHbIE  OIMMOKM W  HETOYHOCTH  TpHU
paccMOTpeHHH Ipo0JIeM B KOHKPETHOM HalpaBlICHUH;

— MCHBITHIBACT TPYAHOCTH B IMIPAKTUYECKOM NPUMEHEHUH 3HAHUIA;

— HE MOXKET apryMEHTUPOBATh Hay4YHbIC TIOJI0KEHUS,;

— He QOpPMYIUPYET BHIBOAOB U 000OLICHUIA.

10.3. TunoBble KOHTPOJIbHBIC 3a/IaHUS WM UHBIC MaTEPHAIIBI.
Bormpocs! (3agaun) mis sK3aMeHa IpeIcTaBlIeHbl B Tadimie 15.

Tabmuma 15 — Borpocs! (3agaun) s 9K3aMeHa

Ne i/t

[lepeuens BonpocoB (3a7au) A7 SK3aMeHa

Kon
WHJMKaTOpa

3amaunue 1.

OTBer:

1) BblYMCIUTH MPOU3BEICHNE KOMIUICKCHBIX YUCEN B
anreOpanyeckoit popme 3arnucu
(54 2i) = (6 + 5i)

Otser: 20+37i

2) BepHo yn yTBepkacHuUE: «/leiicTBUTEIbHAS YacTh
NPOM3BEACHUS KOMITJIEKCHBIX YHcel B areOpanyeckoit popme
3aIlMCH paBHA MMPOU3BEIACHUIO JEHCTBUTEIbHBIX YaCTE

1. COMHOXMUTENEN». OTBET apryMEeHTUPYHTE.

yrBepakaeHue: «/leiCTBUTEJbHAs 4YacTh MPOU3BEICHUA
KOMILUIEKCHBIX 4HceJl B ajredpamveckoi ¢opme 3anucu

BbIYHCJIAETCH KaK Pa3HOCTh Npou3BeaeHUs
ACMCTBUTEJbHBIX YacTell U NMPOM3BEACHUS] MHUMBIX YacTel
COMHOIKHUTeJIe»).

3amganue 2.

1) Bb4ucIUTh MPOM3BEICHNE KOMIUICKCHBIX YUCET B

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

HegepHno (BepHBIM 0TBETOM SIBJISIETCH




anreOpanveckoit hopme 3anucu
(7 — 4i) = (1 +3i)

OrBer: 19+17i

2) Bepno mu yrBepxkaenue: «JleficTBUTEIbHAS YaCTh
MIPOM3BEICHUSI KOMIUIEKCHBIX YHCEN B aNredpandeckoit popme
3aMKCH BBIUUCISIETCS KaK Pa3HOCTh IPOU3BEICHUS
JICUCTBUTEIIbHBIX YACTEW U MPOU3BEICHUS MHUMBIX YacTe
COMHOXUTEIEH». OTBET apryMEeHTUPYUTE.

OtBer: BepHo (BepHBIM OTBETOM SIBJISIETCS YTBep:KIeHHeE:
«/leiicTBUTe/IbHASL 4YaCcTh MNPOU3BEIEHHUS KOMILIEKCHBIX
yuces B ajreopamveckoii gopme 3anucH BbIYUCISETCS KaK
Pa3HOCTHL NPOU3BEJAeHHS JAeHCTBUTEJbHBIX YacTeidl H
NMpou3BeleHUs MHMMBbIX YacTell COMHOXKUTeJIe»).

3aganue 3.
1) BbIYHCIUTH MPOU3BEICHHE KOMILICKCHBIX YHCET B
anreOpanveckoit hopme 3anucu
(7 + 4i) = (4 —3i)

OrBer: 40-5i

2) BepHo sn yTBepkacHuUE: «/lelicTBUTEIbHAS YaCTh
MIPOM3BEICHUS KOMIUICKCHBIX YHCEIT B anredpandeckoit popme
3aMMCH BBIUUCISAETCA KaK CyMMa IPOU3BEICHUS
JICUCTBUTEIIBHBIX YACTEW U MPOU3BEICHUS MHUMBIX YaCTE
coMHOxHUTeNeln». OTBET apryMEeHTUPYITE.

OtBer: HeBepHO (BepHBIM OTBETOM SIBJSIETCH YTBep:KIeHHE:
«/leficTBUTE/IbHASL YACTh NMPOU3BEACHUS KOMILIEKCHBIX YHCe] B
aJredpanyecko (opMe 3alMHCH BBIYHCISECTCH KaK Pa3sHOCTH
NpOoM3BeICHUSl JACHCTBUTENbHBIX 4YacTeil M MPOM3BEACHUS
MHHMMBIX YaCTeil COMHOKHUTeIen»).

3ananue 4.
1) BbIYMCIUTH MPOU3BEICHNE KOMIUICKCHBIX YUCET B
anreOpanyeckoit opme 3arnucu
(9 — 4i) # (8 — 5i)

OtBet: 52-77i

2) BepHo nu yrBepxkaeHue: «JleiicTBUTENbHAS YaCTh
MIPOU3BEICHUS KOMIUIEKCHBIX YHCEIN B alireOpanyeckon popme
3alMCH BBIYUCIISAETCS KaK IPOU3BEIECHUS MHUMBIX YacTel
COMHOXHUTENEN». OTBET apryMEHTUPYNTE.

OTtser: Hesepno (BepHBIM OTBETOM AIBJIAICTCSH
yTBep:kaeHHe: «/ledcTBUTEJbHAsT YacTh NPOM3BEACHUS
KOMILIEKCHBIX 4YHCeJ B ajredpamdeckod ¢opme 3anucu
BbIYHCIACTCH KaK Pa3HoOCTh NMPOU3BeICHUS
NeMCTBUTEJbHBIX YacTell U NMPOoU3BeleHns] MHUMBIX YacTei
COMHOKUTeJIe»).




3aganue 5.
1) BbIYUCIUTH MPOU3BEACHHE KOMIUIEKCHBIX YHCET B
anreOpanveckoit hopme 3anucu
(9 + 6i)= (2 —7i)

Otget: 60-51i

2) Bepno nu yrBepxkaeHue: «lIpousBeeHne KOMIUICKCHBIX YHCEI
B ajredpanyueckoil popme 3amucu MOXKET OBITh BBIUYMCIIEHO I10
IIPaBWJIy BBIUMCIIEHUSI NPOU3BENEHUS MHOrowieHoB» OTBeT
apryMEeHTUPYUTE.

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

3aganue. OIIK-1.V.1
1) BbIYHCIUTH MPOU3BEACHHE KOMILICKCHBIX YHCEII.
4, = E{cusg + isin é] n Z,= ?{cus'gz+ i s:'n'!—T:l
T a - T -
OTtBer: 35((‘05‘5 + i sin E) = 35i
2) BepHo nm yrBepkacHHE: «JIis BBIYMCICHUS MPOHM3BEICHUS
KOMIUIEKCHBIX ~ 4YHMCEJl ~ HeoOXOoAMMO  3amucarh  HX B
anredpandyeckoM Buje». OTBET apryMeHTUPYITE.
OtBer: HeBepHO (BepHBIM OTBETOM SIBJSIETCH YTBep:KIeHHE:
«IIpu BbIYMCIEHUM TNPOU3BEJAEHUS KOMIUIEKCHBIX YHCeJ B
TPUTOHOMETPHYECKOI dopme MOAYJIb pe3yJabTarta
BbIYMCJISIETCS KaK MNpou3BelleHHe MOAYyJeidl MHOXKHUTeseH, a
apryMeHT 4YMCJIa PABEH CYMMe apryMEHTOB COMHOKUTeJIei»).
3aganue. OIIK-1.V.1
1) Bbl4ucIUTH 4acTHOE KOMILJIEKCHBIX qyuceln B
TPUTOHOMETPHUUECKOHN (opMe 3anucHu.
m T
10(cos—+1i sin—
z, _10(cos3+ising)
1 g ' ' T
Z, S[CGSE-I-Iszj
T a - T = -
OtBer: 2 (rus; +1i SI'HE) =43+
2) Bepuo mam yrtBepkacHue: «lIpy  BBIYHMCIECHHMH YacTHOTO
KOMILJIEKCHBIX YHCEJT MOJYJIb U apTYMEHT pe3ybTaTa sIBISIOTCS
pe3ynbTaTaMu JelIeHUs] MOIYJIS IeIMMOI0 Ha MOAYJb JEIUTEIs
W apryMeHTa JeJIuMOro Ha apryMeHT aenutens». OTBer
oOocHyiiTe.
OtBer: HeBepHO (BepHBIM OTBETOM SIBJISIETCS YTBEpP KIACHHUE:
«IIpn BBIYMCICHHMH 4YACTHOr0 KOMILIEKCHBIX 4YHCeJl MOIYJb
pe3yJbTaTa fBJsieTCsl pe3y/ibTaTaM JeJeHus MOAYJIsl 1eJTUMOro
Ha MOAYJIb [JeJINTeJIsl, 3 apryMEHTOM - Pa3HOCTh apryMeHTa
JAeJUTesIsl U APryMeHTAa 1eJTUMOT0»).
Kak Ha3piBaercs hopma 3anucu KOMIUIEKCHOTO YKCIia, UMEoIas YK-2.3.1

BU z=|z|-(cos@ising), Kak Ha3bIBAIOTCs B 9TOU 3amucH |z| u ¢?




OT1BeT: PopMa 3aNUCH KOMILJIEKCHOTO YHCJIa, UMEIOIIasi BU/I
z=|z|*(cos@+isin@), Ha3bIBaeTCs TPUTOHOMETPUUYECKOM, Ie |Z| —
MO/YJ1b KOMILUIEKCHOTO YHCJIa, ( — APTYMEHT KOMILJIEKCHOT0
yucaa

PesynpTar kakoii onepaiuy HaJ KOMIUICKCHBIMUA YHCIIAMH MOXKET
OBITh 3aIIMCAH B BUJE

|z1] - [z2| (COS(@at@2) + isin(p1t¢2)) ?

OtBeT: B TakoM Bu/1e MOKeT OBITH 3alIHCAHA ONePaLUs
YMHOKEHHsI KOMILIEKCHBIX YHCeJ Z1 M Z2.

VK-2.3.1

Pe3ynbpTaT KaKoi ornepanuy HaJ KOMIUICKCHBIMUA YUCIIAMH MOYKET
OBITh 3ammcaH B BUIE |Z1]:Z2| (COS(@1-2) + iSin(p1-92)) ?
OTtBet: B TakoM Buae MokeT ObITH 3alIlMCAHA ONlepPauusi
JeJIeHUS KOMILIEKCHBIX YHcesl Z1 | Z2.

YK-2.3.1

3ananue 1.
1) KowmmiekcHoe Ynciio Z 3alicalo B alreOpandeckoi u B
TPUTOHOMETPHUUECKOH (opMax:

v 3 1 T T
£= ?+ i 3 = 'J.{cusE-I—:'s:'nE]
Haiinure 12-10 crenens yucia Z
OTteet:1

2) Kakyro ¢popmy 3amucu 4uciia Bl HCIoIb30Ban? O00CHY#TE
CBOM BBIOOP
Otgert: [Ipu Bo3BeleHNH KOMILIEKCHBIX YKce] B CTeNeHb oJiee
PAlMOHAJILHO HCI0JIb30BATh TPHTOHOMETPUYECKYI0 (hopmMy
3aMMCH M IeliCTBOBATH MO CJIeAyIoeMy NpaBujy: npu
BO3BeJeHUHM KOMILJIEKCHOI0 YHCJIA B CTeNleHb MOAYJIb YHCIa
BO3BOJIMTCS B 3Ty CTeNeHb, APrYMEHT YMHOKAETCsl HAa
N0Ka3aTe/b CTeNeHH.
EcJsin :xe ncnosnb3oBath ajaredpanyeckyro ¢gopmy 3anucu, To
HEe00X0IMMO B JaHHOM cJjiy4ae 12 pa3 yMHOKHUTH YHCJIO CAMO Ha
cedst.

3aganue 2.
1) KomrutiekcHOe YUCI0 Z 3alicaHo B areOpandeckoii u B
TPUTOHOMETPHUUECKOHN opmax:
'3 iy

Z=54+i53/3= 10(cos + isin )

Hatinure 3-10 crenens uncia Z
Ortsert: -1000

2) Kakyro ¢popmy 3amucu yncia Bl Henoiab3oBanu? O0oCcHyiTe
CBOM BBIOOP
OrtBer: Ilpn Bo3BeIeHNH KOMILJICKCHBIX YHCeJ B CTelleHb OoJiee
PALMOHAJBLHO UCIO0JIB30BATH TPUTOHOMETPUYECKYIO (hopMy
3aNMCH U AefiCTBOBATH MO CJeAYI0IIeMy NPaBuiIy: NPH
BO3BeleHHH KOMILJIEKCHOI0 YHCJIa B CTeeHb MOAYJIb YHCJIa
BO3BOJIMTCS B 3Ty CTelleHb, ApIYMEHT YMHOKAaeTCs Ha
NoKa3aTe/ib CTeNeHH.

YK-2.V.1
VYK-2.B.2




Eciau xe ucnouab3oBath ajgredopanyeckyro ¢gopmy 3anucu, To
He00X0IMMO B JaHHOM cJiy4ae 3 pa3a YMHOKMTH YHCJIO0 CAMO Ha
ce0st (MM UCIOJIBL30BATh (DOPMYJIYy COKPAIIEHHOTO YMHOKEHHS)

3amanue 1.
1) Haiitu matpuny C = 44 + 3B% e
2 -2
1 a0 2
a=( )B = (—1 3 )
-1 3 -3
3 —3
Ot1BeT:
(10 -3 17
¢= (—m 21 —21)

2) BeibepuTe U3 crimcka nUppPOBBIC CPEACTBA, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JUIsl PEIICHUs JTaHHOW 3aJ1auH.

a) Microsoft Access

b) Wolfram Mathematica

c) Microsoft PowerPoint
Otser: b) Wolfram Mathematica

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

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

c=(s 5 1)

2. BwiOepute u3 cnicka nupoBbIe CPEACTBA, KOTOPHIE MOT'YT
OBITH MMPUMCHCHBI JIs1 pCHICHUS ,Z[aHHofI 3aa4yu.
a) Microsoft Access
b) Wolfram Mathematica
c) Microsoft PowerPoint

Oteer: b)  Wolfram Mathematica

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

2 -2
a=(4 3 e=( ¥)

—4 -3
OTtBerT:
8 5 —8
€= (—m 18 —15}
2. BriOepure u3 crincka mudpoBbie cpesicTBa, KOTOPHIE MOTYT
OBITH MPUMEHEHBI IJIsI PEIICHUS JaHHOMW 3a7a4H.
a) Microsoft Access

b) Wolfram Mathematica

YK-2.3.1
VK-2.V.3




C) Microsoft PowerPoint
Oteer: b)  Wolfram Mathematica
3aganue 4.

1. Haiitu matpuny € = 34 — 5B, rze

1 -2
a-(4 3 2e-(a 5)

—3
OrtBer:
_ (-2 5 -9
€= ( 4 -6 6 )
2. BriGepure u3 crincka mudpoBbie cpesicTBa, KOTOPHIE MOTYT

OBITH IIPUMCEHCHBI JJIs pCHICHUA ,I[aHHOI>'I 3aJa4Hu.
a) Microsoft Access
b) Wolfram Mathematica
C) Microsoft PowerPoint

Orser: b)  Wolfram Mathematica

3amanue 5.
1. Haiitu matpuny C = 44 + 3B ‘. roe

1 -2
1 4 2
a=( )B = (—1 4 )
-2 3 —4
3 -3
OTtBert:
({7 13 17
€= (—14 24 —25}
2. Bri6epute u3 ciricka @ poBbie CPeICTBA, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JUIsl pEIICHUs JaHHO! 3aJjauH.
a) Microsoft Access
b) Wolfram Mathematica
c) Microsoft PowerPoint

Oteer: b)  Wolfram Mathematica

1. 3anumwure pe3ynpTaT 1eHCTBUN HaJ MAaTPULIAMHU.

A+0=...
OtBer: A
2. 3anuiuTe pe3ynbTaT AeUCTBUN HAJ MaTpPUIIAMH

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

7(A+B)=
OtBer: 7A+7B
4. Tlpomomxute hopmyty

5A-5B=
OtBet: 5(A-B)
5. Tlpomomxute Gpopmyny

2 X(4A)=
OTtBert: SA

YK-2.3.1
OIIK-1.3.1




10.

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

L 2 5
1= 2 e=(o )

OTtBer:
-8 4 )

AB =
(14 18
2) Bribepure u3 cnricka 1uQpOBbIC CPEICTBA, KOTOPHIE MOTYT

OBITH MPUMEHEHBI I pelieHus JaHHOoM 3aaaun. OO0OCHYHTE
BbIOOp M (pPOBOTO CpecTBa
a) Microsoft Access

b) Microsoft PowerPoint
c) Wolfram Mathematica

OtBet: K ungpoBbiM cpeacrBam, KOTOpbie MOTYT ObITh
NpUMeHEHbI JJI51 peleHusl JaHHoM 3a1a4u oTHocuTcest Wolfram
Mathematica- nporpammuoe o6ecnedenne, BKIOYAKOIIEE
00.1b1110ii HA0OP MaTeMaTHYeCKUX (DYHKIIMIA B TOM YHCJIe
CHCTEMY KOMIIBIOTEPHOM ajiredpbl, OpUEHTHPOBAHHYIO HA
MOJAr0TOBKY HHTEPAKTUBHBIX JOKYMEHTOB ¢ BHIYMCJICHUSIMU U
BH3YaJbHBIM CONPOBOKIEHHEM.

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

N T

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

2) BeiOepute u3 criucka uQpOBbIe CPEICTBA, KOTOPHIE MOTYT
OBITH MPUMEHEHBI JIJIs peIlIeHUs JaHHOH 3a/1a4H.

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

OtBet: K undpoBbiM cpeacTBaM, KOTOPbie MOTYT ObITh
NpUMeHEHBI [JIsl pellleHus1 JAHHOM 3aaa4u oTHocuTcest Wolfram
Mathematica- nporpaMmmHoe o0ecnedyeHne, BKIIOYAKOIIEE
00/1b1110i HA0OP MaTeMaTHYeCKUX (PDYHKIIMIA B TOM YHCJI€e
CHCTEMY KOMNBbIOTEPHOIi ajireopbl, OPUEHTHPOBAHHYIO HA
NMOAr0TOBKY HHTEPAKTUBHBIX JOKYMEHTOB ¢ BHIYMCJICHUSIMU U
Bl/l3yaJIl)HblM COHpOBO)KIIeHl/IeM.

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

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



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

e 2 (s )

2 3 5 _—
Ot1BeT:
—6 6
AB = (13 —3)

2) Bribepute U3 crricka 1E(pPOBbIC CPEACTBA, KOTOPHIC MOT'YT
OBITH IPUMEHEHBI [Tl pEIICHUS JaHHOW 3aJauu.

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

OtBet: K undgpoBbiM cpeacTBam, KOTOpPbie MOI'YT ObITh
NpUMeHEeHbI JIJIs1 peleHnsi JaHHOo# 3a1a4u oTHocuTcess Wolfram
Mathematica- mporpaMmMHoe odecneyeHne, BKIIOYAKOIIEE
00111101 HA0OP MaTeMaTHYeCKUX (DYHKIIMIA B TOM YHCJIe
CHCTEMY KOMIIbIOTEPHOM ajiredpbl, OpUEHTHPOBAHHYIO HA
MOAr0TOBKY HHTEPAKTUBHBIX JOKYMEHTOB ¢ BHIYMCJICHUSIMU U
BH3YAJIbHBIM COINIPOBOKICHUEM.

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

a=(2 72 )= i —53)

2 —4 0 _—
OTtBer:

_/—11 6
AH_( 4 22)

2) BribepuTte u3 crircka nuQpoBbIe CPENICTBA, KOTOPHIE MOT'YT OBITh
MIPUMCHEHBI JIJISl PEIICHHMSI TAHHOM 3aJIa4H.

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

OtBet: K ungpoBbiM cpeacrBam, KOTOpbie MOTYT ObITh
NMPUMEHEHbI JIJIsl pellieHusl JaHHOi 3aga4yu oTHOcHTCa Wolfram
Mathematica- nporpammnoe odecneuenune, BKIOYAIOIIEe
00,1b1110ii HA0OpP MaTeMaTHYeCKUX (PDYHKIIMIA B TOM 4YHCJIe
CHCTEMY KOMIIbIOTEPHOI aJIre0pbl, OPHEHTHPOBAHHYIO HA
MOATOTOBKY HHTEPAKTHBHBIX JOKYMEHTOB ¢ BIYUCJIEHUSIMU U
BH3YaJbHBIM CONPOBOKIEHHEM.

3agadue 5.
Haiitu nmponssenenne marpun A * B, rrie

_ . 2 3
== )

OTBer:

-1 14
aB = )
-2 11
2. BoibepuTte U3 cnrcka HUQppoBbIe CpeIcTBa, KOTOPbIE MOTYT OBIThH
IIPUMEHEHBI JIJIs1 pELICHMs] TaHHOW 3a/1auH.

a) Microsoft Access



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

b) Microsoft PowerPoint
C) Wolfram Mathematica

OTtBer: K undgpoBbiM cpeacTBaM, KOTOPbIe MOI'YT ObITh
NpUMeHEeHbI [JIsl pellleHUus JaHHOM 3aaa4u oTHocuTcest Wolfram
Mathematica- mporpaMmmHoe odecneuenue, BKIKOYAOIIEE
00J1b11011 HA0OP MaTeMaTHYeCKHX (GYHKIMH B TOM YHCJIe
CHCTEMY KOMIIBIOTEPHOM ajIredpbl, OpUEHTHPOBAHHYIO HA
MOJATr0TOBKY HHTEPAKTHUBHBIX JOKYMEHTOB ¢ BHIYMCJICHUSIMH U
BHU3YAJIbHBIM CONIPOBOKIEHUEM.

11.

3ananue 1.

1) Haiitu onpenenuTeib 2-ro MOpsIKa MaTPHUIIbI
2 5

-3 7

OtBert:29

2) OO0OCHYHTE KaK BBIYHCIIUTH OIPEICINUTENh BTOPOTO MOPSIKA.

Otser:

Jlast Toro 4to0bl BHIYUCIUTH ONpeAeuTe] b BTOPOro MopsiaKa
He00XO0UMO U3 NMPOU3BEIEHUA IJIeMEHTOB IJIABHOM INATOHAJIH
BbIYECTh INpPOM3BelleHHe JJIeMEHTOB BTOpPOH (M0004HOI)
AUATOHAJHN

3aganue 2.

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

i s

OrtBer: -22
2) OO0ocCHYHTE KaK BBIYHUCIIUTH OMPEIEIUTEIb BTOPOTO MOPSIKA.

Otser:

Jl1s TOro 4ro0bl BHIYMCIMTH ONpeleJuTe]1b BTOPOro MOpsiaAKa
He00X0IMMO M3 NMPOU3BEIEHHUs 3JIeMEHTOB IIABHOW ANAroHaIn
BbIYECTh NPOM3BEACHHE JJICMEHTOB BTOpOH (110004HOIN)
JANATrOHAJIN

3ananue 3.

1) Haiitu onpenenuTens 2-ro MOPSIIKa MATPHUIIBI
1 —3‘

5

OtBer: 23

2) OO0ocHYHTE KaK BBIYHCIUTH ONPEACIUTENh BTOPOTO MOPSIKA.

Ortser:

Jl1st TOro 4Tro0bl BLIYMCINTH ONpele/uTe/lb BTOPOro Mopsiaka
He00X0IMMO U3 NPOU3BEJCHHS 3JIEMEHTOB IVIABHOI ANMAaroHaJIN
BbIYECTh IPOM3BeJeHUE JJIEMEHTOB BTOpPOil  (1M000YHOI)
AAATOHAJIN

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



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

3amnanue 4.
1) Haiitu onpenenuTeib 2-ro MOpsIKa MaTPHIIbI

|t ol
—14 —8
OtBert: 0

2) OO00CHYITE KaK BBIYHCIIUTH OMPEICIUTEIh BTOPOTO MOPSIKA.

OTtBer:

Jis1 TOro 4To0bl BHIYMCJIUTH ONpe/eUTe/] b BTOPOro MOpPsiaKa
HeO0XO0UMO U3 NMPOU3BeIeHUN 3JIeMEHTOB IJIABHOM JIMATOHAJIH
BbIYECTh IPOU3BeJAeHHE JJEMEHTOB BTOPoii (M000YHOI)
AMATOHAJIN

3amanue 5.
1) Haiitu onpenenuTelib 2-ro MOpsIKa MaTPHUIIbI
o 3l

10 3

OtBer: -5
2) OO60CHYITE KaK BBIYHCIIUTH OMPEACIUTEIh BTOPOTrO MOPSIKA.

Otser:

Ji1s1 TOro 4To0bl BHIYMCJIUTH ONpPeAeUTe/]Ib BTOPOro MOpsAKa
He00X0UMO U3 NMPOU3BEJIEHUA IJIeMEHTOB IJIABHOM IMATOHAJIH
BbIYECTh INPOM3BeleHHe JJeMEHTOB BTOpPOH (M00O0YHOI)
AUATOHAJHN

VK-2.V.1
1 2 -1
3ajanue: 1aHa Matpuua | 3 1 2
4 —2 5
Haiinute anrebpanueckue A0MOIHEHUS:
OTtBer: 9
12. OTtBer: -7
3. Aj;
OTtBer: -5
4. A:E
Otger: 10
5. Ag;
OTtBer: -5
13 YeMy paBeH onpeenuTeNb TPEYroabHOW MaTpUILIbI? YK-2.3.1

OTBeT: onpeaeauTeIb TPEYTroJbHOI MATPUIIbI PABEH
NPOU3BeIeHUIO0 )JIEMEHTOB IJIABHOM THATOHAJIN.




14.

O6o3nauum Ay, A, ..., A, — CTPOKH MATPUIIBI M1 Cly; Clg; ..
JEUCTBUTEIBHBIC YUCIIA.
Ecnu cymecTByeT Takoit Habop uncen, Cpeand KOTOPBIX €CTh XOTS-
OBl OJHO YKCJIO OTJIMYHOE OT HYJISI, U IIPU ATOM JIMHEWHAs
KOMOWHAIIHSI CTPOK MaTPHIIbI C STUMHU YMCIIAMH paBHA HYJICBOM
CTpOKe:
a, 4, + a,A, +--+a, A, =0,

rge 0 = (0,0,..,0).
Kak B 3TOM cilydae Ha3bIBalOTCS CTPOKH MaTPHUIIbI?

Py -

OtBer: Takue cTPOKM MATPUIILI HA3LIBAIOTCS JIMHEHHO
3aBHCHMBbIMH

OIIK-1.3.1

15.

ITycTh MaTpuibl A 1 A yIOBIETBOPSIOT YCIOBHIO
A'A1=A1TA=E, rae E — eaunnunas MaTpHILia N -ro NOpsJIKa.
Kak Ha3bIBatOTCS Takue MaTpUILbI?

OtBer: Takne MaTpUIbl HA3BIBAKTCS 00PATHLIMU MATPUIIAMH
10 OTHOILEHHIO APYT K Apyry (Al — obparHasi kK A, u A —
o6partHas K A™Y).

YK-2.3.1

16.

3anmanue 1. Haitti matpuny X u3 ypapaenust A * X = B, rue
-1 2 =7 —4
4= (—2 5) 5= (—1? —9)
Otser:
12
xX= (_3 _1)
3ananue 2. Haiitu matpuny X u3 ypaBHenus 4 =X = B, rnae
-1 2 /-9 —4
A_(E —4} B_(zz'. 10)
Ortser:
_(5 2
X= (—z —1)
3anmanue 3. Haiiti matpuny X u3 ypapHenust A * X = B, ryie
-1 3 —-10 -7
Aa= B =
( 2 —4} ( 14 12)
Ortser:
/1 4
X= (—3 —1)
3ananue 4. Haiiti matpuny X u3 ypapHenust A * X = B, ryie
1 -2 9 6
A= BE=
(3 —?) (2‘3‘ 19)
OTser:
_ {5 4
xX= [_2 _1)
3ananue 5. Haittu matpuny X u3 ypasaenust A * X = B rue
1 -3 14 5
A= BE=
(2 —S) (34 12)
Ortser:
_(5 2
X= (—3 —1)

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




17.

Kaxk HaspiBaeTcs cucrema anreOpandecknux ypaBHEHUH, KaXKI0€ U3
KOTOPBIX SIBJISIETCS IMHEHHBIM?

OtBet: Takasi cucteMa ypaBHeHU HA3LIBAECTCS CUCTEMOI
JINHENHBIX aJre0panvyecKnux ypaBHeHU

YK-2.3.1

18.

Kakue MeTosbl perieHus CUCTEM JIMHEHHBIX allreOpandeckux
ypaBHEHUN BaM U3BECTHBI?

OtBer: MeToabl pelieHUsI CHCTEM JIMHEHHbIX aJredpandeckKux
ypaBHeHuii: Mmetroa Kpamepa, meton I'aycca, MeTox MAaTPHYHBIX
yYpaBHeHHii (¢ HCNOJIb30BAHNEM 00PATHOM MAaTPHUUIbI).

YK-2.3.1
OIIK-1.3.1

19.

CpaBHUTE YCIOBUS TPUMEHEHUSI METOJOB PEUICHUSI CUCTEM
JIMHEWHBIX ypaBHeHUH. Kakoi MeTo1 perieHusi CUCTEMbI JTMHEUHBIX
anreOpanvdecKuxX ypaBHEHUN IPUMEHSIOTCS B TOM CITydae, €Cliu
OTIpeIeNIUTENb MaTPUILIbI CHCTEMBI paBEH HYJIIO?

Otser: Eciu onpegeanreb MATPULBI CHCTEMbI PaBEH HYJIIO,
TO NPUMEHSAETCH TOJIbKO METO/ UCCJIeJ0BAHUSA CHCTEMBbI
JINHelHbIX ypaBHeHuil 'aycca, npyrue meroabl (MeTo/x
Kpamepa u MeToa MAaTPUYHBIX YPaBHEHHI) MOT'YT
NPHUMEHATHCS NPH YCJIOBHH, YTO MATPUILIA CHCTEMbI
KBaJpaTHAas U ONpeJe/IMTe b e¢ He PABEH HYJII0.

OIIK-1.V.1
YK-2.¥.3

20.

CpaBHuTE yCc0BHs IPUMEHEHHSI METOIOB PELIEHUS CUCTEM
JIMHENHBIX ypaBHEHUH. Kakoil MeTO/ peleH s CUCTEMBI JTMHENHBIX
areOpanyeckuX ypaBHEHUH PUMEHSIOTCS B TOM clydae, €Clid
MaTpHlla CUCTEMBI HE SIBJISIETCS KBaJpaTHON?

Otser: Eciim MaTpuua cucremMbl He KBaJapaTHad (T.e.
KOJIN4eCTBO HEM3BECTHBIX U KOJINYeCTBO YPABHECHUI He
COBIIAJAI0T), TO IPUMEHSETCS TOJbKO METO UCCIAeJ0BAHUS
CHCTeMbI JIMHEHHBbIX YpaBHeHu#i ["aycca, Apyrue MeToabl
(metrox Kpamepa u MeTox MATPUYHBIX YPABHEHHU ) MOI'YT
NPUMEHATHCA MPHU YCJIOBUH, YTO MATPHULIA CHCTEMBI
KBa/JIPaTHAS U ONPeAeJNTE/Ib ee He paBeH HYJII0.

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

21.

[Tpu KakoM yCIIOBHM OJTHOPOHASI CUCTEMA JIMHEHHBIX YpaBHEHUN
UMEET HEeHYJIeBOE pelieHue?

OtBer: OqHOpPOAHAN CHCTeMa JHHEHbIX YPABHEHUI MMeeT
HeHyJIeBoe pellleHHe TOI/Aa H TOJILKO TOr/a, KOrjaa eé panr
MEeHbIlIe YHCJIA HeM3BeCTHBIX.

OIIK-1.3.1

22.

Kaxk Ha3bIBaeTcs 1ByMepHas CHCTEMa KOOPAMHAT, B KOTOPOU
KaKJasi TOUYKa Ha MJIOCKOCTH ONPEAEISAETCS IBYMS YHCIaMHU -
MOJIIPHBIM YIJIOM U MOJSIPHBIM pagnycom?

OtBer: Takas cucTeMa KOOPAMHAT HA3BIBACTCH MOJIAPHOM
CHCTEMOI KOOPAMHAT.

OIIK-1.3.1

23.

Kaxk Ha3bIBaeTcs cuctemMa KOOpAMHAT, B KOTOPOM Kaxaasi TOUKa B
POCTPAHCTBE OIpeesseTcs TpeMs yuciaamu - (I, 6, @), Tae r—
paanyc-BeKTOp TOYKHU, § U ¢ — 36HUTHBIN U a3UMYTAIbHBIN YTIIbI
COOTBETCTBEHHO?

OtBer: Takas cucreMa KOOPAUHAT Ha3bIBaeTcs cepudeckoi
CHCTEMOI KOOPAUHAT.

OIIK-1.3.1

24,

UYro Takoe BeKTOp?
OTtBer: BekTOpOM Ha3bIBaETCS HANPABJIEHHBIN OTPE30K.

VK-2.3.1
OIIK-1.3.1




25.

Kak Ha3bIBaeTCs BEKTOP, HAYaJI0 KOTOPOTO COBIIAJACT C €TI0
KOHIIOM?

OtBer: BekTop, HAYaJI0 KOTOPOr0 COBINAIAET C €r0 KOHIIOM,
HA3bIBAETCs HYJEBbIM BEKTOPOM.

YK-2.3.1
VK-2.B.2

26.

[To xakoit popmyse onpenensercs CKalsipHOe MPOU3BEICHNE
BEKTOPOB?
OTtBer: CkajsipHoe Npou3Be/ieHNe BEKTOPOB OIpeiesisieTcs o

dopmy.e |dl = |b| = cosa

OIIK-1.3.1

27.

[To xakoit popmyse BBIYUCIIAETCS CKATSIPHOE IPOU3BEACHHE

BEKTOPOB @ M b , €CIIH M3BECTHBI KOOPMHATEI BEKTOPOB B
nekaptoBoi cucreme (B cucreme : 0X, Oy, 0z)

OtBer: CkajqsipHOe NPOU3Be/leHHEe BEKTOPOB ONpeaessieTcs: mo
dopmyne a, b, +a,b, + a_b,

OIIK-1.3.1

28.

ITo xakoil popmyse BHIYUCIIAETCS BEKTOPHOE POU3BEICHHE
BEKTOPOB, €CJIM U3BECTHBI UX KOOPAMHATHI B IEKAPTOBON CUCTEME
koopauHar (X, Y, 2)?

OtBer: BekTOpHOE IpON3BeAeHHE BEKTOPOB ONpPEAEIsAeTCs 10
(hopmy.re
(Y
Xy M 5
Xo Vo  Ea

OIIK-1.3.1
VYK-2.B.2

29.

ITo xakoii popmyIie onpenensercs MoayJb BEKTOPHOTO
IIPOU3BE/IEHUSI BEKTOPOB?
OtBer: BesmunHa MojyJisi BeKTOPHOI'O IPOM3BeIeHUS

BEKTOPOB onpenesiercs: mo gopmyue |dl = |b| = sin(ab)

OIIK-1.3.1
OIIK-1.B.1

30.

YeMy paBHO pacCTOSIHME OT TOUKH J10 MPSMO?
OtBet: PaccTosiHMe OT TOYKH /10 IPAMOIi PaBHO AJIMHe
NepHeHANKYJIsIPa, ONYIICHHOI0 U3 JAHHOW TOYKH HA NPSAMYIO.

OIIK-1.3.1

31.

3amanne 1. CocTaBUTh ypaBHEHHE TMPSMON MPOXOASIICH depes
. Lo xt+2 y—9
touky M(2,4) u nepreHIuKyISIPHON MPAMOi — = vy

OtBer 3ammcaTth B BHUJC YypaBHEHUS TMPSMOM C  YIJIOBBIM
kod(duUImeHTOM
Otser:

¥y=-1,25x+6,5

3aganue 2. COCTaBUTh ypaBHEHHE NPSMONM MpOXOAsmel uepes
TOUYKY M(1,—4) u NEPIEHIUKYIIIPHON psIMON
—4x —5y+14=0,

OtBer 3amMcarb B BHJE YPAaBHEHHUS TMIPAMOU C
Kod(duUImeHTOM

OTBer:
¥=1,25x—5,25

YTJIOBBIM

3amanne 3. CoCTaBUTh ypaBHEHHE TMPSMON MPOXOAAIICH depes
xtle _ y—9

—4 =5

touky M(—1,—3) u napamiensHoii mpsMoit

OIIK-1.V.1
VK-2.B.2




OtBer 3amMcaTh B BHUJE YypaBHEHUS TMPSMOM C  YIJIOBBIM
K03 uUIIeHTOM

Otser:

¥y=1,25x—1,75

3aganue 4. CocTaBUTh YpaBHEHHE NPSIMOM MPOXOMASIIEH uepes

Touky M(1,—1) u nepueHIUKYIAPHOM npsMoi ¥ = —5x + 2,
OtBer 3ammcarb B BHUAE YPaBHEHHS NPAMOH C  YIJIOBBIM
K03 uUIeHTOM

OTtBer:

¥y=02x—1,2

3ananue 5. CocTaBUTh ypaBHEHUE NPSIMOM NPOXOJAIIEH uepes
x+1 v—6

touky M(3,1) 1 nepueHaUKYIAPHOM IPAMOI e = -

OtBer 3ammcaTh B BHUAE YpPaBHEHHS TMPSMOH C  YIJIOBBIM

ko3 urmenToM

Otsert:

y=-1,25x+4,75

32.

KakuiM ypaBHEHHEM OMHUCHIBACTCS IJIOCKOCTh B JICKAPTOBBIX
KoopauHaTax (X, Y, z)?

OtBeT: B 1ekapTOBBIX KOOPAUHATAX YPaBHEHHUE MIOCKOCTH
(KaHOHMYeCKOe YPaBHEHHUE MJI0CKOCTH)
Ax+By+Cz4+D=0

YK-2.3.1
OIIK-1.3.1
OIIK-1.B.1

33.

Chopmynupyiite  HeoOXoauMOoe U JOCTATOYHOE  YCIOBHE
MapajuIeTbHOCTH MIPSMOU U TUIOCKOCTH.

OTtBerT:

st Toro, 4ro0bl MpsiMasi M IJIOCKOCTh ObLIM Napa/ljie/IbHbI,
HEO00X0AMMO M [JA0CTATOYHO, 4YTOObI BEKTOP HOPMAJIH K
MJIOCKOCTH M  HANPaBJIAKOIIHI BEKTOp NPAMO  ObLIH
nepneHaUuKyJIsIPHbI.

OIIK-1.3.1

34.

KakuM ypaBHeHHEM oONMCHIBaeTCA MNpsMas, MPOXOIAMIas uepes
TOUKY (X0, Yo, Zo) M HMEOIas HaNpaBJIAOMIUNA BEKTOp C
koopauaatamu (I, m, n)?

OTBeT: YpaBHeHHe NPsSIMOi, MPOXO/siliedl Yepe3 TOUYKY (Xo, Yo,
Z0) ¥ UMeEIOIAsi HANPABJSIIONINNA BeKTOp ¢ Koopaunatamub (I,

m, N) uMeeT BUJ x_{xn =2 _ %
m mn

OIIK-1.3.1
VK-2.B.2

35.

KakuMm ypaBHEeHHEM OMUCHIBAETCS MpsiMasi, IPOXOAILAsl YEPE3 ABE
TOUKH (X1, Y1, Z1) U (X2, Y2, Z2)?

OtBet: YpaBHeHue NPSIMOii, IPOXOosilIeill Yepe3 ABe TOYKH (X1,
X—X]_ — }'—}'1 — 3—31
27X B | 22751

Y1, Z1) u (X2, Y2, Z2) ©IMeeT BUJL

OIIK-1.3.1
OIIK-1.B.1

36.

Kakum 06pa3oM MOKHO 3a/1aTh IPSIMYIO C TIOMOIIBIO IBYX
IJIOCKOCTEMN?
OtBer: YpaBHeHHE ABYX NepeceKalMXCH MJIOCKOCTEH — 3TO

OIIK-1.3.1




YpaBHeHHe NPSIMOii B MPOCTPAHCTBE

37.

C nomo1ipio Kakoil popMyIIbl MOKHO HAHTH Yol MEXKIY

NPAMBIMH?

OTBeT: yroja Me:xay NpsiMbIMU MOKHO HAWTH U3 (GOPMYJIbI
ay+ag

s|:  TIe @3 W @3 — HANPABJISIONIHE BEKTOPbI
2

COSP il

NPAMBIX

OIIK-1.3.1

38.

Hopwmaus k ttockoctu umeet koopaunatsl (A, B, C); koopanHaTe
HaInpasJISoNIEro Bekropa npsmoii (I,m,n)/

C noMo1bio Kakoi popMyITbl MOKHO HAMTH yroil MEXIy MPsIMO U
IIJIOCKOCTBIO?

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

dhopmyiibl
|Al + Bm + Cn|

VAT + B2+ 212+ m? + n?

sing =

OIIK-1.3.1
YK-2.B.2

39.

[To kako¥ Gpopmylie MOXKHO ONPECIIUTh PACCTOSIHUE OT TOYKH JI0
IJTOCKOCTH?

OTtBet: PaCccTosiHuE OT TOYKHM /10 IJIOCKOCTH PABHO
|y + By, +Ca #D|
VaT+ET e
(Xo, Yo, Z0) KOOPJUHATHI TOYKH.

, e (A, B, C)- koopauHaThl HOPMaH K IJIOCKOCTH

OIIK-1.3.1
OIIK-1.B.1

40.

Hanumure kaHOHMYECKOE ypaBHEHUE ILTUIICA.

OtBer: KanoHHYecKkoOe ypaBHEeHHUE JJUINIICA MMeeT BU/
xZ J,z
az b2

OIIK-1.3.1

VK-2.B.2

41.

Hanumure KaHOHUYECKOE YpaBHCHHC FI/IHep60pBI.

OtBer: KanoHnueckoe ypaBHeHHe rUNEPOOJIbI HMeEeT BU
2 2

xt y )

al b2

OIIK-1.3.1

42.

Hanumure kaHoHUYECKOe ypaBHEHHUE TapadoIIbl.
OtBer: KanHoHn4YecKkoe ypaBHeHHe NapadoJibl HMeeT BH/
y:=2px

OIIK-1.3.1
OIIK-1.B.1

Tabmuma 16 — Bonpocs! (3agaun) mis 3adera / qudd. 3adera

Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npeacrapieHs! B Tabnuie 16.

Ne /it [Tepeuens BompocoB (3a1ayu) myist 3adeta / nudd. 3auera

Kon
WHIAMUKATOPA

Y4eOHbBIM NJIAHOM HE IPEAYCMOTPEHO

MpeICTaBICHBI B Tabmwmie 17.
Tabnuna 17 — Ilepedern TeM UIst KypCOBOTO IPOEKTUPOBAHMSI/BBITIOHEHUSI KYPCOBOM paObOTHI

IlepeueHp Tem [UIs KypCOBOTO TPOEKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOThI

Ne o/ [TpumepHBIii TepeueHb TeM sl KypCOBOTO MTPOEKTUPOBAHUS/BBITIOIHEHUS
B KypCOBOM paboOTHI
Y4eOHBIM IIIaHOM HE MPEIYCMOTPEHO
Bonpocsl s mpoBeneHHs MPOMEXYTOUYHOM aTTecTallud B BHJIE TECTHPOBAHUS

IIpeJICTaBJICHBI B Ta0wmIe 18.




Ta6muia 18 — [IpumepHsIii mepedeHb BOMPOCOB ISl TECTOB

CUCTEMY,

2) K.®.Taycca

Ne . Kon
[IpumepHbIi TepedeHb BOMPOCOB ISl TECTOB
/1 WHJUKATOpa
TuroBoii BapuaHT TECTOB
1 cemecTp
1 | Jana matpuna 1)  ag YVK-2.V.1
@y Gy 2 -t OIIK-1.B.1
AZ(“:i ﬂ"::)'
3) ay
E¢ anrebGpamueckoe
JOTIOJIHEHHE Ass 4)  —ay
paBHoO... Orger: 3)
(Unctpykuus: IlpountaiiTe Tekct, BbIOEpUTE
NPaBUIBHBIA OTBET M 3alUIINTE apTyMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
2 | U3 npuBeaéHHbBIX dyy;  dyo YK-2.V.1
d d
MaTpull oOpaTHbIE 1) 21 22 VYK-2.B.2
0 a;,
CYILLIECTBYIOT Y
MaTpHII. .. 0 0 a,
2) 0 0 a.
0 0 ag
437 A43 Ay3
3) | 0 ay ap
0 0 a;,
1 Gz Gaz
4) (ﬂﬂ 22 ﬂ:a)
0 0 0
Otset: 3)
(Muctpykumst: IIpounTtaiiTe TeKCT, BBHIOEpPHTE
NPaBUIbHBIM OTBET M 3aIlUIINTE apryMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
3 | Kakum meromoMm | 1) I'. Kpamepa YK-2.3.1
VK-2.B.2
MOKHO peLIuThH




ONPEACIUTEND

OCHOBHOM

KOTOPOM paBeH HYIIO

MaTpHULIbI

3) ¢ moMoIIbI0 00PaTHON MaTPHUIIBI
4)  mo0BIM CIIOCOOOM

OrtBert: 2)
(Muctpykuus: IIpounrtaiiTe TEKCT, BBHIOEpHTE
IIPABWIBHBIN OTBET M 3alMIIUTE apryMEHTHI,

000CHOBBIBAIOIIINE BHIOOP OTBETA)

Cucrema coBmectHa | 1)  Goubiue 1 YK-2.3.1
TOTZIa ¥l TOJIBKO TOTAQ, | 2)  PaHr MATPHIbI CHCTEMbI PaBeH
KOrza... PaHry pacuIMpeHHOo MATPULIBI
CHCTEMBI
3) panr pasen 0
4)  pamnr pasen 1
OtBet: 2)
(Unctpykuus: Ilpountaiite TekcT, BbIOEpUTE
MPABWJIBHBIM OTBET W 3alMIIUTE apTyMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
JI1st BeKTOpOB 4 U b | 1) BeKTOpBI MEPHEHIMKYIISPHBI YK-2.V.1
BBITTOJTHSIFOTCS 2) BeKTOPbI MapaJLIeIbHbI OIIK-1.3.1
YCIIOBHSL: 3) BEKTOpbl HE MOTYT JIe)KaThb Ha OJTHOMN

by _ by b

Ly ay gy

Torga....

psAMOit
4) BeKTOpHI JieXKAT Ha OIHON NPSIMOit
Otget:2) 4)
(Mucrpykuus: Ipouuntaiite Tekct, BbIOEpUTE
IIPABWJIBHBIE BapUAHTBHl OTBETOB U 3aIllULINTE
000CHOBBIBAIOLIHE

apryMeHTHI, BBIOOp

OTBETOB)




Bekropnoe 1)  KoIMHEapHOHW IIOCKOCTH, B KoTopol | YK-2.3.1
IIPOU3BEICHUE JIeXKaT IIEPEMHOKAEMbIE BEKTOpa VK-2.B.2
BEKTOPOB a B — 310 2) TNepNeHIUKYJISPHbIH TJIOCKOCTH, B
KOTOpPO# JIeskaT IepeMHOKaeMble
BEKTOD... BEKTOpPbI
3) wHynesoi
4)  coBmamaroIuUit c OJIHUM u3
[IEPEMHOYXKAEMbIX BEKTOPOB
OrtBert: 2)
(Muactpykius: IIpounTtaiiTe TEKCT, BBIOEPUTE
IPaBUIbHBIM OTBET M 3AIUIIUTE apryMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
Paccrosiuue OT TOYKH 1) |Axg+Byg+C| VK-2.3.1
A2 +R2 a2+ 2
JI0 TUIOCKOCTH MOKHO VAS+BVATHC OIlK-1.3.1
BBIYUCIIUTh o 2) Ay -A;+B B +C) Cy
[ [
2 2 2 2 2 2
dopmyie. .. IJAJ_+E'J_ +a.“l-%‘lulz+f:-'z +C3
3) |A$u+B_‘I.’u+CZu+D|
VAZ+BZ+C2
Am+Bn+C
4) B
VAT BT +C5ym”™n"+p~
Otget: 3)
(Muctpykuus: IIpounrtaiiTe TekcT, BbIOEpHUTE
NPaBUIbHBIM OTBET M 3aMUIINTE apryMEHTHI,
000CHOBBIBAIOIIME BBIOOP OTBETA)
I'eomeTpuueckoe 1)  runepOomoit OIIK-1.3.1
MECTO TOYEK .
2)  mapabomnoi
IUIOCKOCTH, CyMMa
pacCTosIHUI oT 3)  OKpy)HOCTbIO
KKIOH M3 KOTOPBIX | 4)  spjammcom
J0  JBYX  JaHHBIX
_ | OtBer: 4)
TOYEK 9TOU




IJIOCKOCTH ectb | (MucTpykus: IlpounTaiite TekcT, BhIOEpUTE
BEJIMYMHA MPABWJIBHBIA OTBET W 3alUIIUTE apTyMEHTHI,
MOCTOSIHHAS, 000CHOBBIBAIOIIUE BHIOOP OTBETA)
HA3bIBACTCH. ..

9 | Haittu ypaBHEHHE 1) x+1 _ y-2 z—4 OIIK-1.V.1
NPSMOM, TTPOXOIAILIECH -3 2 4 YK-2.B.2
yepes TOYKY 2) x+1 _ y+2 _ z+4
A(—1;2;4), : ? *

HEPIEHIUKYIISPHO 3) x-1__y-z z—4
-3 -2 —4
IIOCKOCTH
3x-2y-4z+1=0 g) E_y2_
-3 -2 -4
Otget: 1)
Wncrpykiug: IIpouynTaiiTe TEKCT, BBHIOEpUTE
PYK P P
MPABWIbHBIN OTBET U 3alMIIUTE apTyMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)

10 | Pemmth cucremy | 1) x=0,y=1,z=-3 OIIK-1.V.1

JIMHEWUHBIX YpaBHEHUI
P 2)  x=0,y=1,7=-2
METOAOM l'aycca
2x —y + 3z=-10
—x4+2y—z=5 4) x=0,y=-1,2z=-2

Otget: 1)
(Muctpykuus: IIpounTtaiiTe TeKCT, BBHIOEpPHTE
MPABWJIBHBIN OTBET W 3AlHINUTE apTyMEHTHI,
000CHOBBIBAIOIIME BBIOOP OTBETA)

11 | Beraucnuth 1) (_1 _5) YK-2.V.1

7 2
YK-2.B.2
2 -1y (1 -2 2 (7 2
G262 6o

» (1 °)




9 (L 5)

OrBer: 1)

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

000CHOBBIBAIOIIHE BEIOOP OTBETA)

12 | Jlana matpuna 1) a,, YVK-2.¥.1
VYK-2.B.2
(01 Gy 2) —aj;
A_(“:i ﬂ"::)'
3) Qun
E€¢ anrebGpanueckoe 4 —ay
JIOTIOJIHECHHUE Asy
OtBet: 2)
paBHO. ..
(Muctpykuus: IIpounrtaiiTe TekcT, BbIOEpHUTE
[IPaBWIbHBIM OTBET W 3alMIIUTE apryMEHTHI,
000CHOBBIBAIONIHE BEIOOP OTBETA)

13 | Marpuua A 1) Aat-axa-at VK-2.3.1
Ha3bIBaeTCsl 00paTHOU ) atoaz1 OIIK-1.V.1
Matpuie A, eciau

-1, 40— a4.4-1—
BBIIIOJIHSIETCS YCIOBHE 3 A4 A=A4-4"=E
4 At-4=0
Otser: 3)
(Muctpykumst: IIpounTtaiiTe TeKCT, BBHIOEpPHTE
MPaBWIbHBIM OTBET W 3alMIIUTE apryMEHTHI,
000CHOBBIBAIOLINE BEIOOP OTBETA)
14 CKaHprHBIM 1) |c_£| |E| Arccos o OIIK-1.V.1

IIPOU3BEJICHUEM JIBYX

HCHYJICBLIX BCKTOPOB

—

a u b Ha3zpiBaeTcs

YHCII0, PABHOE. ..

2) |E£||E| cte a

3) |E||E| cosa




4) |&:||E|tgcx

OrtBer: 3)
(Muctpykuus: IIpounrtaiiTe TEKCT, BBHIOEpHUTE
IIPABWIBHBIM OTBET M 3alMIIUTE apryMEHTHI,

000CHOBBIBAIOIIINE BHIOOP OTBETA)

15 | Yemy paao | 1) O YK-2.V.1
CMEUIaHHOE 2) 1 OIIK-1.B.1
MIPOU3BEICHUE
BEKTOPOB 3 -2
aba 4 2

Otger: 1)

(Muctpykuus: IIpounrtaiiTe TeKCT, BBHIOEpHTE
MPABWIbHBIN OTBET U 3alMIIUTE apTyMEHTHI,
000CHOBBIBAIOIIIME BHIOOP OTBETA)

16 | YpaBuenue mpsmon, | 1) (x—a)+(v—>b)=0 VK-2.3.1
NpOXOoJsIiel  yepes p) 22 xm
IBE TOYKH MOXKHO ¥rmyir o wma
COCTaBHUTb o 3) Alx — xu) + B(yv— }:rl}:] =0
dopmyre...

4) F_}’n:k(x_xuj
OtBet: 2)
(Muctpykuumst: IIpounTtaiiTe TEKCT, BBHIOEpPHTE
NPaBUIBHBIA OTBET M 3alUIINTE apTyMEHTHI,
000CHOBBIBAIOLIHE BEIOOP OTBETA)

17 | I'eomerpuueckoe 1) Tlapabomy VYK-2.3.1

MECTO TOYEK, KOTOpPbIE
XapaKTEPU3YIOT
SKCUEHTPUCHUTET & >1

IpeJCcTaBisieT co0on

2)  OKPYXHOCTh

3) runep6oay




4)  snaurnc
Ortser: 3)

(Muctpykuus: IIpounrtaiiTe TeKCT, BBHIOEpHUTE
IIPaBUJIBHBIM OTBET W 3alMIIATE APTYMEHTHI,

000CHOBBIBAIOIIINE BHIOOP OTBETA)

18 c 1) nelCTBUTEILHON OCBIO VK-2.V.1
OtHoweHue —
4 2) aCHUMIITOTOM
Ha3bIBACTCH. ..
3) 3KCHEHTPUCUTETOM
4) (oKaIbHBIM PATHLYCOM
Otget: 3)
(Unctpykuus: IlpountaiiTe Tekct, BbIOEpUTE
[IPaBWIbHBIM OTBET W 3alMIIUTE apryMEHTHI,
000CHOBBIBAIONIHE BEIOOP OTBETA)
19 | Haiitru  ypaBHeHue 1) x+l  y-2  z—4 VK-2.V.1
. . 3 -2 —4
NPSAMOM, TTPOXOIAILIEH OIIK-1.B.1
x+1 V42 z+4
yepes TOUKY | D) =: =
3 2 4
A(—1;2;4),
x—1 y—2 z—4
NEPIEHUKYIISIPHO 3) = =
-3 -2 -4
IJIOCKOCTH
4 x+1  y+2  =+4
3Xx-2y-4z+1=0 ) 3 5 4
Otget: 1)
(Muctpykuus: IlpounrtaiiTe TekcT, BbIOEpHUTE
MPaBWIbHBIM OTBET W 3alMIIUTE apTyMEHTHI,
000CHOBBIBAIOIIME BBIOOP OTBETA)
20 | Onpenenuts  kakoe | 1)  x +y--8x=0 OIIK-1.V.1
ypaBHEHUE JTUHUU P —
2) X:'_\,'IES_:!J'
COOTBETCTBYET 3
napabore... 3) -2x7+3y°-4x+15y+4=0

4)  x+4y-2y*-5=0




OrtBert: 4)

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

000CHOBBIBAIOIIHE BEIOOP OTBETA)

21 | Pemmth cucremy | 1) x=0,y=1,z=-2 OIIK-1.V.1
JIMHEHHBIX YPaBHEHUU 2)  x=0,y=-1,7=2 OIIK-1.B.1
METOJIOM l'aycca

x+y+z=2 3) x=0,y=1, z=2
2Zx —y+3z=10
—x + E}F —z=-5 4) X:O! y=- 1! z=3
Otget: 4)
(Muctpykuus: IIpounrtaiiTe TekcT, BbIOEpHUTE
NPaBUIBHBIA OTBET M 3allMIINTE apTyMEHTHI,
000CHOBBIBAIOIINE BEIOOP OTBETA)
22 | BeauciauTh YK-2.3.1
-1 -1y 4 -2 71 OIIK-1.3.1
0 )G ) v (5 o)
-7 0
2 (5 o
1 0
) (7 =)
o 1
9 (5 7)
OtBet: 2)
(Muctpykumst: IIpounTtaiiTe TEKCT, BBHIOEpPHTE
NPaBUIbHBIM OTBET M 3aIlUIINTE apryMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)

23 | Kakas w3  Touek | 1) (0O; 3) YK-2.3.1

JSKUT Ha mpsiMon y = | 2) (-1; 3) OIIK-1.3.1

—2X +1?

3) (2;3)




4) (=2;5)
OtBer: 2) 4)
(Uuactpykuus: IIpounTtaiite TEKCT, BhIOSpUTE

IMPpaBUJIbHBIC BAPHUAHTBI OTBETOB W 3aAIIMIIUTC

apryMEHTHI, 000CHOBBIBAIOLIHE BBIOOD
OTBETOB)

24 | Tlpsmassy =2X +5 1) tg(5) YK-2.3.1
obpasyer ¢ 2) tg(-2) OIlK-1.3.1
MOJIOKHUTEIBHBIM 3) arctg(2)

HalpaBJIEHUEM OCH 4) tg(2)

OX yron a, paBHblii... | OTBer: 3)
Wnctpykuus: Ilpounraiite Tekct, BbIOEpUTE
NPaBWIBHBI OTBET M 3aIlUIIUTE apTyMEHTHI,
000CHOBBIBAIOIIIME BHIOOP OTBETA)

25 | Yron MEX] = | 1=5 YK-2.3.1

Y 1) tze ‘1+155
PSIMBIMHU OIIK-1.3.1
y=x+1y=5+3| 2 tgm:‘iﬁs
OTIpeeNseTcs o -
dopmyre: 3) te= ‘1+ 1(-5)
_ | 3-5
4) w'e= ‘1+1:—5
Otget: 1)
Wuctpykuus: IIpountaiiTe TEKCT, BbIOEpUTE
NPaBUIBHBIA OTBET M 3alUIINTE apTyMEHTHI,
000CHOBBIBAIOIIME BBIOOP OTBETA)
26 | ITpwm perIeHnH 1) ‘5 3‘ OIIK-1.V.1
a8 7
CHCTEMbI  JIMHEHHBIX
o 1 3
ypaBHEHUI 2) ‘4 —T‘
{ x,+3x, =5
4x,—T7x,=8 °




paBUITY Kpamepa 3) ‘5 3 ‘
8 -7
ONPEACIUTEND A
UMeeT BU: 4) ‘1 5‘
4 3
OtBet: 2)
WNuctpyknus: IlpounTaiite TekcT, BbIOEpUTE
NPaBUIBHBIA OTBET M 3alUIIUTE apTyMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)

27 | llpu pelieHnn 1) (2;-1) OIIK-1.Y.1
CUCTEMbl  JIMHEHHBIX 2) wmeton Kpamepa HenmpuMeHuM YK-2.V.3
ypaBHEHHI 3) (12
{xl—I- 2x,=10 4) (2;1)

4x, +8x,=1
! - Otger: 2)
METOIOM Kpawtepa Wnctpykuus: Ilpounrtaiite Tekct, BbIOEpUTE
MOJTY4YeH OTBET. ... .
IPaBUIbHBIM OTBET M 3aIUIIUTE apryMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)

28 | Pemuth CHCTEMY 1) (1;0;0) OIIK-1.V.1
JIMHEHHBIX YpaBHCHUH 2) (0;1;0) OIIK-1.B.1
merosioMm Kpamepa: 3) (0;0;1)

Lf"‘ﬁ"‘i‘f:_:‘fa:':I 4) (1;0;1)
2xy —x, +tx3 =3 ]
= 2%, x, =2 Otget: 4)
Wuctpykuus: IIpountaiiTe TEKCT, BbIOEpUTE
NPaBUIbHBIM OTBET M 3aMUIINTE apryMEHTHI,
000CHOBBIBAIOIIME BBIOOP OTBETA)

29 | INoka3arenbHas 1) 2e i—— OIIK-1.V.1

dbopMa KOMIUIEKCHOTO o OIIK-1.B.1
2) V2e'®
qrcia o
z=-1+ i umeer BUL; 3) V2e:
4y +2e 5

OrtBer: 2)




Wuctpykuus: IIpountaiiTe TEKCT, BhIOEpUTE
IIPaBUJIBHBIM OTBET U 3AlMIIUTE APTYMEHTHI,

000CHOBBIBAIOIIINE BHIOOP OTBETA)

30 | Moaynb 1) 0 OIIK-1.V.1
KOMIUIEKCHOTO 4Hucia 2) 1 OIIK-1.B.1
= —i paBeH: 3) 2
4) 5
OrtBer: 2)
Wuctpykuus: Ilpounrtaiite Tekct, BbIOEpUTE
MPABWJIbHBII OTBET U 3alMIIUTE apTyMEHTHI,
000CHOBBIBAIOIIIME BHIOOP OTBETA)
Kaxoit meTon 1) OIPEEINUTEND | 2) Kpamepa OIIK-1.V¥.1
pEIIEHHS CUCTEMBI CHCTEMBI PAaBEH 6 VK-2.V.3
JIMHEHHBIX 3) onpenenutens | 4) Taycca OIIK-1.B.1
anredpanvdecKux CHUCTEMBI paBeH
yYpaBHEHUU HYIIIO
NPUMCHSIOTCS B TOM 5) Marpuua He | 6) OGpatHo#
cilydae, ecliy ... KBaJ[paTHast MTPHIIBI
OTtBer
1) 2)
1) 4)
1) 6)
3) 4)
5) 4)
(Muctpykuus:  I[Ipouwrtaiite TekcT W
yctaHoBUTE cooTBercTBHE. K Kaxmoii
MO3WIIMY, JaHHOM B JIEBOM CTOJOIIE,
noI0EepPUTEe COOTBETCTBYIOIIYIO TO3HIIUIO
(MM HECKOJIBKO COOTBETCTBYIOIMX) B
IPaBOM CTOJIOLE)
Pemmre marpuunoe Haiitn matpuny X u3 ypaBHenns A =X = B, | VK-2.V.1
ypaBHEHHE. rie OIIK-1.V¥.1
Beimosnaute

IIPOBEPKY.

a=(5 25) e=(Gs %)




OTtBer:
x=(5 %)

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

OreHUBaHUE TECTOBLIX 3aJaHUM:

- 3amanue KOMOMHHPOBAHHOTO THIIA C BBIOOPOM OJHOTO BEPHOTO OTBETa M3 YETHIPEX
IPEUIOKEHHBIX U 0O0CHOBAaHMEM BbIOOpa CUMTAETCSI BEPHBIM, €CIIM MPABUIIBHO yKa3aHa udpa
U TpHUBEIEHBl KOHKPETHBIE apryMEHTHI, HCHOJb3yeMble Tpu BbIOOpe oTBeTa. lloiHoe
COBIIAJICHUE C BEPHBIM OTBETOM OlLlEHUBaeTcs | 6auioM, HEBEPHBIN OTBET WIIM €r0 OTCYTCTBUE —
0 6amoB.

- 3agaHMe KOMOMHUPOBAaHHOTO THIA C BBIOOPOM HECKOJBKUX BapUaHTOB OTBETa U3
NPEUIOKEHHBIX U Pa3BEPHYTHIM O0OOCHOBAaHMEM BBIOOpA CUMTAETCS BEPHBIM, €CIHM MPABUIBHO
yKa3aHbl HUGPbI U NPUBEIEHbl KOHKPETHBIE apryMEHThI, UCIIOJIb3yeMble IIPHU BHIOOpE OTBETOB.
[TonHOE coBmageHNe C BEPHBIM OTBETOM OICHHMBAeTCs | OamioM, eciau JONYIIeHbI OIIMOKH M
0TBeT OTCYTCTBYeT — 0 6auIoB.

- 3ajgaHue 3aKpHITOrO THIIA HA YCTAaHOBJIEHHE COOTBETCTBUSI CUHMTAETCS BEPHBIM, €CIU
YCTAQHOBJICHBI BCE COOTBETCTBHS (MO3ULMM K3 OJHOIO CTOJIOIA BEPHO COIMOCTABIEHBI C
MO3HUIUSAMH APYyroro ctojbua). [lomHoe coBmaaeHne ¢ BEpHBIM OTBETOM OLleHUBaeTcs 1 Gamiom,
HEBEpPHBIN OTBET WM ero orcyTcTBUe — 0 O6anios

- 3aJ1aHKe OTKPBITOTO THIIA C PA3BEPHYTHIM OTBETOM CUMTAETCS BEPHBIM, €CIIM OTBET COBIAACT
C STAJIOHHBIM IO COJEpKaHHIO U NojHoTe. IIpaBuibHBIM OTBET 3a 3ajaHue OLEHUBAETCS B 3
Oayta, eciM JIOMyIIeHa OjHA OmKMOKa \ HETOYHOCTh \ OTBET NMPaBWIbHBIA, HO HE TOJNHBINA - 1
Oat, eciu nomyiieHo 6osee 1 ommOku \ OTBET HenpaBWIIbHBIH \ 0TBET 0TCYTCTBYET — () OAILIOB.

[lepeueHb TeM KOHTPOIBHBIX PabOT MO MUCHUIUTHHE OOYYAIOIIUXCS 3a09HON (hOPMBI
oOy4eHus1, mpeacTaBieHbl B Tabnuie 19.

Tabmuna 19 — [lepedeHb KOHTPOIBHBIX PadOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PadOT

He npenycmorpeno

10.4. Meroguueckue  Marepuaibl,  ONPEACHSAIONIME  TPOIEIyphl  OLICHUBAHHS
UH/IMKATOPOB, XapaKTepU3YIOIIUX d3Tanmbl (HOpPMUPOBAHMS KOMIIETEHLUH, cOAep)Karcs B
JOKAJIbHBIX HOpMaTuBHBIX akTax [YAIL, pernameHTHpyOIIMX MOPAJOK U HPOLEAYPY
IPOBEIECHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHON aTTecTaluy 00y4aroIuxcs
I'VAIL

11. Meroauyeckue yKa3aHus I 00y4YarOIIUXCs 110 OCBOCHUIO JTUCITUTUTHHBI

]_IGJ'IBIO JUCHUIIIMHBI ABJISICTCA — HOHy‘leHI/IC CTYJIGHTaMI/I HCO6XOI[I/IMI>IX 3H21HPII>1,
YMEHHUI M HaBBIKOB B 00JAaCTH aHATUTHUYECKOW T€OMETPUM W JIMHEHHOW anreOpbl, pa3BUTHE
HpOCTpaHCTBeHHOFO HpC}lCTaBHeHI/IH CTYI[GHTa; B006pa)K€HI/I$I; JIOTUYCCKUX " CUCTHBIX
CIIOCOOHOCTEH; OpPraHW30BaHHOCTH TMPH TMPOBEACHUU OONBIIET0 00beMa BBIYHUCICHHUI,
HUCITIOJB30BAHUA MATCMATUKU 151 pemeHI/m KOHerTHBIX 3aj1a4, 06ecnequI/Ie OCHOBBI JIA
MIPUMEHEHUSI MaTeMaTUYECKUX METOJIOB HCCIEAOBaHUS, MOJEIMPOBAHUS, MPOCKTUPOBAHMUS,
ONMUpAIOUIyIOCd Ha JaHHYI0 JAMCHUIUIMHY, KOTOpPble UIpAlOT BCE OOJBIIYI0 pOJb B
COBPEMEHHOI HayKe U TEXHUKE.

11.1. Meroandeckue ykazaHUs JJIi OOYYalOIMIUXCS MO OCBOSHHUIO JICKIIMOHHOTO
Marepuaia

OcHOBHOE Ha3HAa4YEHHUE JICKIIMOHHOTO MaTepualia — JIOTHUYECKH CTPOMHOE, CHCTEMHOE,
rIyOOKOe W SCHOE HM3JIOKEeHHE ydeOHOro marepuana. Ha3HaueHune COBpEMEHHOW JEKIUU B




paMKax JUCIUILIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMALIMIO TIO TEME, a B OCBOCHUHU
(GyHIaMEHTaJIbHBIX NpPOOJEeM AUCLUIUIMHBL, METOAOB HAY4YHOTO IO3HAHMS, HOBEHMIINX
JOCTIKEHUH Hay4yHOH MbICU. B yaueGHOM mporiecce JIEKIUs BBITOJIHAET METOI0JIOTHYECKYIO,
OpPraHU3alMOHHYI0 M HWHGOpMAaLMOHHYIO (YHKIMM. JIeKkuus pacKpblBaeT NOHITUHHBIN
amnmapar KOHKPETHOW oOiacTH 3HaHusA, €€ mpoOJeMbl, JaeT IeIbHOE NpPEACTaBICHUE O
JUCLMILIMHE, I0Ka3bIBAET B3AUMOCBSA3b C JPYTUMHU JUCLUILIMHAMMU.

[Inanupyemble pe3yabTaThl IPH OCBOSHUH 00yYaIOMMMUCS JIEKIIMOHHOTO MaTepHraa;

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

— IOJY4YEHHUE OIbITa TBOPUYECKONH PabOThl COBMECTHO C IPENOAABATEIIEM;

— pa3BUTHE MpPO(ECCHOHAIBHO-AEIOBbIX KauecTB, JIIOOBM K IpeAMETy H
CaMOCTOSITEJIbHOTO TBOPYECKOI'O MBILLUICHHS.

— TOSBIICHHE HEOOXOIMMOIro HHTEpeca, HEOOXOOUMOro JJsi CaMOCTOSITEIbHOMN
paboTsI;

— IOJIyYE€HUE 3HAHUH O COBPEMEHHOM YPOBHE DAa3BUTUS HAYKH M TEXHUKU H O
IIPOrHO3€ UX Pa3BUTHUS Ha OJVDKaMIINE TO/IbI;

— HAYYHUTBHCS METOAWYECKH 00pabaThiBaTh MaTepHall (BBLACIATH TJIABHBIE MBICTH H
IIOJIOKEHUs, NPUXOAUTh K KOHKPETHBIM BBIBOAAM, IIOBTOPSATh MX B  Pa3iIMYHBIX
(bopMyIHupoBKax);

— TOJYYEeHHE TOYHOTO MOHUMAHUS BCEX HEOOXOIMMBIX TEPMUHOB U ITOHITHH.

JIeKUMOHHBI MaTepual MOXKET COIPOBOXKIATHCA JEMOHCTpALMEH CIIalI0B U
WCIIOJB30BAHMEM DAa3/aTOYHOIO MaTepuana MpU TPOBEICHUH KOPOTKHX JUCKYCCHH 00
0COOEHHOCTSIX IPUMEHEHHUS OTJENbHBIX TEMATUK MO JUCLUIUINHE.

CrpyKTypa npeiocTaBieHusl JEKIIHOHHOIO MaTepuaa:
— Omnpenenenns MaTeEMaTHYECKUX TEPMUHOB.
DopMyIUpOBKa TEOPEMBI.
Jloka3aTesbCTBO TEOPEMBI.
— Mnmoctpupyromuye IpuMepsl.

11.2. Meroaudeckue  yKazaHUS JUII  OOyYalOIMUXCS MO  MPOXOXKICHHUIO
MIPaKTUYECKUX 3aHATUN

[IpakTnueckoe 3aHsATHE SABISETCS OAHOM U3 OCHOBHBIX (hOpPM OpraHU3aluu y4eOHOTo
mporecca, 3aKIoYarolleicss B BBINOJIHEHUM OOYyYaloUIMMHUCA TI0J] PYKOBOJCTBOM
IpenojaBaTeiss KOMIUIEKCa y4eOHBIX 3aJlaHuM C IIeJIbI0 YCBOEHUS HayYHO-TEOPETHYECKHX
OCHOB Yy4YeOHOW JMCHMIIMHBI, NPUOOPETEHHs YMEHHH M HaBBIKOB, OIbITa TBOPYECKOMH
NeSITEIbHOCTH.

Ilenpt0o  MpakTUYECKOTO 3aHATHS sl oOydarouierocs — sBISeTCS  NPUBUTHE
oOyuarolemMcsi YMEHUN U HaBBIKOB ITPAKTUYECKOMN JEATEIbHOCTU M0 U3Yy4aeMOM JUCLHUILINHE.

[Tnanupyemble pe3yabTaThl TP OCBOEHUH 00yUaroIeMcsl MPAaKTUYECKUX 3aHATUH:

— 3aKperieHue, yriyOJeHue, pacluIMpeHue W JeTalu3alusl 3HaHUN IpH pelIeHUH
KOHKPETHBIX 3a/a4;

— pa3BUTHE T[I03HABATEJIbHBIX CIIOCOOHOCTEH, CaMOCTOSATEIBHOCTH MBIIUICHUS,
TBOPUYECKON aKTUBHOCTH;

— OBJIAJICHUE HOBBIMH METOJIaMH W METOJMKAMH HM3YyY€HHUS KOHKPETHOW ydeOHOM
JUCLUIINHBL,

— BBIpa0OTKa CHOCOOHOCTH JIOTMUECKOTO OCMBICICHMSI TOJYyYEHHBIX 3HAHUN IS
BBITIOJTHCHUS 3aJIaHUI;

— o0ecreyeHre paloHaIbHOTO COYETAaHUS KOJUICKTUBHON U MHIUBUAYaJIbHOU GopM
o0OyueHusl.
@yHKINN MPAKTUYECKUX 3aHATUM:

— IO03HABaTEJIbHAS,



— pa3BHBaIOILAs;

— BOCIIUTATEIIbHAsL.

Ilo xapakTepy BBINOJHAEMBIX OOYYarOIIUMCS 3aJaHUM [0 MPAKTUYECKUM 3aHATUAM
MOJIPA3IeNAIOTCA Ha:

— O3HAKOMUTEIbHBIE, IPOBOAMMBIE C IEJBI0 3aKPEIUIEHUs M KOHKPETU3alUH
M3Y4EHHOI'0 TEOPETUUECKOro MaTepuaa,;

— QHAJUTHYECKHE, CTaBAIIME CBOEH IeNbl0 TOJY4YeHHE HOBOW HHMOpManMu Ha
OCHOBE (hOpMATH30BAHHBIX METOJIOB;

— TBOpPYECKHE, CBS3aHHbIE C  IIOJY4eHHEM HOBOH  HMHpOpMaLuu  IyTeMm
CaMOCTOSITENIbHO BEIOPAHHBIX MMOAXO0/0B K PELLICHHIO 3a/1ay.

@opMbl OpraHu3alMM TMPAKTHYECKUX 3aHATUH ompenessatorcss B cOOTBETCTBHH CO
cnenn(puIecKUMU OCOOCHHOCTSAMHU y4eOHOM IUCHMILIMHBI U LeasiMu o0ydeHus. OHU MOTyT
TIPOBOJIUTHCS:

— B UHTepakTUBHOW (QopMme (pelieHue CHUTYyallMOHHBIX 3ajad, 3aHATHS 110
MOJICJIMPOBAHUIO  PEAJbHBIX  YCJIOBUH, JI€JOBbIE WIPbI, HMIPOBOE IPOECKTHPOBAHUE,
MMHUTALMOHHBIC 3aHATHs, BbIC3IHBIC 3aHATHS B OpraHW3aluu (MPEeanpusATusi), AeIoBas
yuyeOHasi urpa, poseBas WIrpa, I[CUXOJIOIMYECKHH TPEHUHI, KeHWC, MO3rOBOM IITYpM,
IPYNIOBBIE TUCKYCCHH);

— B HE UHTEpPaKTUBHOHN (hopMme (BBIOJHEHUE YIPaKHEHUH, pellieHre TUIIOBBIX 33/a4,
peleHre CUTYAIllMOHHBIX 3371249 U IPYTOe).

Mertoauka NpoBeIeHHsI MPAKTUUYECKOr0 3aHATHS MOXKET OBbITh Pa3IMYHOM, MpPU ITOM
BaXHO JIOCTHIKECHHE OOIIEH e TUCIUTUIHHEL.

TpeboBaHust K MPOBEACHUIO MPAKTUYECKUX 3aHATUH

[IpakTHyeckue 3aHATHA HAYUMHAIOTCA C 3al0MCH B OKYpPHal MpenojaBaTess
IPUCYTCTBYIOLIUX CTYACHTOB. 3aTeM O00BABISAETCA TeMa MPAKTUUECKUX 3aHATHH.

[IpenogaBaTensb YMTAeT yCIOBHE 3a7add U INPEUIaraeT CTYIACHTaM CaMOCTOSITEIBHO
peLUTh 3a7jauy, UCIIOJb3Yysl 3HaHUs, OJYyYEHHbIE CTYI€HTOM Ha JieKuuu. CTyJeHT, KOTOPBIH
MEPBBIM PEIIWII 3ajady, BBI3BIBAETCS K JOCKE. B ciyyae ecnm CTYACHT NMPaBWIBHO PEIINI
3ajady, OH mosy4aer 5 OamoB. Ecnu cTyneHT pemiaer 3a1ady ¢ MOMOIIbIO MPENoAaBaTes,
TO moiy4aer 4 Oamia. 3aTeM, B KOHIIE CEMECTpa, OLIEHKH CTYACHTOB (BKJOYas OLIEHKY
MIOCEIIAeMOCTH) TepeBoJiATcs B OOHychl (kadectBo) oT O mo 5 OGamioB. DT OOHYCHI
N00aBISAIOTCS K 001Iel cymme 0amioB B paMKaxX MOJYJIbHO-PEHTUHTOBOI CHCTEMBI.

CryneHtaM BbLIaeTCs JIOMAallHEe 3aJaHHe B BHUJAE 3aJlad, KOTOpbIE OHU CHAIOT B
YCTaHOBJIEHHBIE CPOKH.

11.3. Meroaudeckne  ykazaHUs JUISI  OOydYalOMUXCS 1O  MPOXOXKICHUIO
CaMOCTOSITENTLHOUN pabOTHI

B xoz€e BBINMOTHEHUST CAaMOCTOSTENHHOM pabOThI, 00YJAIOIIHIICS BBITIOJIHSIET padoTy 10
3aJIaHUIO U TIPU METOJMYECKOM PYKOBOJICTBE MpEIoaaBarens, Ho 0e3 ero HemocpeaCTBEHHOTO
y4acTHsl.

Jlna oOyuaromuxcst o 3a04HOi (popme oOyueHus, caMocTosATeIbHas paboTa MOKET
BKJIIOYATh B C€0s1 KOHTPOJIBHYIO paboTYy.

B mporiecce BBITIOTHEHUSI CAaMOCTOATEIBHON paboOThI, y 0Oydaromerocs GopMupyercs
1enecoo0pa3Hoe IUIaHUPOBaHHWE pabodyero BPEMEHM, KOTOpOE MO3BOJIAET UM pa3BUBATh
YMEHHSI U HABBIKM B YCBOSGHUHM U CHCTEMAaTH3allUU MPUOOpPETAeMbIX 3HAHUU, 00eCTIeYnBaET
BBICOKAN YpPOBEHb YCIEBAEMOCTH B TIEPUOJ OOY4YEHHsS, TOMOTAeT TIOJYYUTh HAaBBIKU
MOBBIIIEHUS TPOGECCHOHATHHOTO YPOBHSI.

MeroandyeckuMyd ~ MaTepuaJaMd, HaNpaBSIOMMMH  CaMOCTOSATEIBbHYI0  paldoTy
00yUaOIIUX CSISBIISIIOTCS:

— y4eOHO-METOAMYECKUI MaTepHall 10 JUCIUILUINHE.



11.4. Meroanyeckue yka3aHus Ui OOyYaroIUXCA MO MPOXOXKIECHHIO TEKYILETro
KOHTpOJISL YCIIEBAEMOCTH.

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

B Tteuenume cemectpa B cucreme auctaHmuoHHoro oOyudenus ['YAII B dopme
TECTUPOBAHUS IPOBOAATCA JBE IPOBEPOUYHbIE PAOOTHI IO PEIICHUIO 33Jady M OJUH
TEOpeTUYeCKuil onmpoc (mepeueHb BOMPOCOB Ui TECTOB pa3MelleH B «baHke BOMPOCOB» B
cucreme quctanimonHoro ooyyenus ['Y AIT).

Pe3ynbTathl TEKyIIEro KOHTPOJISI YCIEBAEMOCTH OyyT YUUTHIBATHCS MIPH MPOBEACHUN
MPOMEXKYTOUHOM  aTTecTanMd (IpU  HMCHOJb30BAaHUM  OAJbHO-PEHTHUHIOBOM  CHCTEMBI
OLICHUBAHUS, KAXKIBIH BUJ KOHTPOJIA OICHHBAeTcs B Oamiax, U3 KOTOPBIX (OpMHUpYyETCs
WUTOTOBBIN PE3YJITAT).

11.5. Meroandeckue  ykazaHUs Uil OOydYalOmUXCS MO  MPOXOXKICHUIO
MIPOMEKYTOUYHOM aTTECTALUU.

[Ipomexxyrounass arrectanusi OOydalOIIMXCA  MPEAYyCMATPUBAECT  OICHHWBAHHE
MIPOMEXYTOUHBIX U OKOHYATEJIbHBIX PE3yJbTaTOB 00y4YeHUs 1o aucuuruinHe. OHa BKIIOYAeT
B ceOst:

— 9Kk3aMeH — (opMa OLIEHKH 3HaHUHM, MOJYYEHHBIX OOy4aromuMmcs B IIpolecce
W3Y4YeHHUsS] BCEH JUCHUIUIMHBI WJIM €€ YacTH, HAaBBIKOB CaMOCTOSITENBHONH paboThl,
CIIOCOOHOCTH TPHMEHSATh WX JUIS PEIICHUS MPAKTUYCCKUX 3aJad. JK3aMeH, KaK IMPaBuUIIo,
MIPOBOJIUTCS B MEPUOJ IK3aMEHAIMOHHOM CECCHM W 3aBEPIIAETCS aTTECTAMOHHOM OLIEHKOM
COTIUYHOY, «XOPOIIIO», KyIOBIECTBOPUTEIHHOY, «HEYIOBICTBOPUTEIHLHO.

Cucrema OLEHOK IPU MPOBEICHUU MPOMEXKYTOUHOW ATTECTALMU OCYIIECTBIISIETCS B
coOoTBeTCTBUH ¢ TpeOoBanmsMu [lomoxkennii «O TeKylmIeM KOHTPOJIE YCIIEBAEMOCTH U
MPOMEXYTOUHOI arrectanuu cTyneHToB ['YAIIL, oOywarommxcs mo mporpammam BBICIIETO
obpazoBanus» U «O MOMYJIBHO-PEUTHHTOBOM CHUCTEME OIEHKH KadyecTBa Y4eOHOH paboThI
cTyneHToB B 'Y AID.



Jluct BHECeHUsI U3MEHEHUH B pabouyro MporpaMmy AUCHUTUINHBI

JlaTa BHECEHUS
M3MEHEHUH U
JIOTIOJTHCHUH.

Iloamnmce BHECHIETO
A3MEHEHHUS

CopaeprxaHue U3MEHEHUH U JOTIOTHEHUI

Jata u Ne
MPOTOKOJIA
3aceaHms

Kadeaps

Iloanuce
3aB.
Kadeapoit




