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AHHOTaUs

JucrunnmHa «MaTtemaTuka. AHAIUTHYECKas: TEOMETPHUS | JIMHEHHas ainreOpa» BXOIUT B
o0pa3oBaTeNbHYI0 MPOTpamMMy BEICIIETO0 OOpa3oBaHUS — TporpamMmy OakamgaBpuara IO
HaIpaBjeHUI0 MOATOTOBKH/ crienuadbHOCTH 27.03.03 «CucTeMHBIN aHalW3 W YIPaBICHUE)
HarpaBJieHHOCTH «Teopust 1 MaTeMaTUYECKUE METO/bl CUCTEMHOI'O aHaju3a U YIpPaBJICHUS B
TEXHUUYECKUX, JKOHOMUYECKUX M COLIMATBHBIX cucTemMaxy. JlucuumiuHa peanusyercs kadenpoi
«Nely.

JlucuuniauHa HaleJaeHa Ha GOpMUPOBAHKE Y BHITYCKHUKA CIIETYIOIIUX KOMITETEHIUI:

YK-2 «CrnocobeH ompenensaTh Kpyr 3ajlad B paMKax TOCTaBJICHHOW IeM U BBIOMPATH
ONTHUMAJIBHBIE CIIOCOOBI MX PEIIEeHUs, UCXO U3 JEHCTBYIOIIMX MPABOBBIX HOPM, UMEIOIIUXCS
pPECYPCOB U OTPAaHUYECHUI

OIIK-1 «Criocoben aHanmM3upoBaTh 3a71a4u MpoheCcCUHOHATHHOU IeATeILHOCTH Ha OCHOBE
MOJIO’KEHUH, 3aKOHOB M METOJIOB B 00JIACTH €CTECTBEHHBIX HAYK M MaTEMAaTUKI»

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

[IpenogaBanue MUCIHUIUIMHBI MPEIyCMATPUBACT cleayronue (HopMbl OpraHU3aNUuN
y4eOHOro Tpolecca: JeKyuu, HNpaKkmudecKkue 3aHAmus, CaMoCmosmenvHas paboma
obyuarowe2ocs.

[IporpaMMoii IHUCHUIUIMHBI TPETYCMOTPEHBI CIEAYIOIIUE BUABI KOHTPOJIA: TEKYIIMA
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOIHAS aTTeCTAIUs B (hOpMe IK3aMEHa.

OO0masi TpyA0EMKOCTh OCBOEHHS JUCUHUIUIMHBI COCTaBISET S5 3aueTHBIX enuHul, 180
YacoB.

SI3bIK 00yUYeHUs IO TUCIUILTUHE KPYCCKHM »



1. TlepedeHb IIAHUPYEMBIX PE3YJIbTATOB OOYUCHHS 110 TUCIUILIIMHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

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

W3ydyenne  gaHHOW  JUCHUIUIMHBI  TO3BOJSET  Pa3BUTh  MPOCTPAHCTBEHHOE
NPEJCTaBICHUE CTYJACHTA; CTUMYJIHMPYET €ro BOOOpaXEHHE, pPa3BHBAECT €ro CYETHBIC
CIIOCOOHOCTH; TMO3BOJIIET JIEMOHCTPUPOBATH LIEJICYCTPEMIEHHOCTh, OPraHU30BaHHOCTh INPHU
MIPOBEICHUH OOJIBIIETO 00hEMa BHIYHUCICHUH; 00BEINHACT OONBIIMHCTBO PaHHEEe U3yYCHHBIX
MOHSATHUH.

BaxHOCTh yKa3aHHBIX IMOJIOKEHUI OOYCIIOBJIEHA T€M, YTO MaTeMaTHKa SBISAETCS HE
TOJIBKO MOIIHBIM CPEJICTBOM PEUICHUS IPUKIIAHBIX 33a]]a4 U YHUBEPCAJIbHBIM SI3bIKOM HAYKH,
HO TaKXe U 3JIEMEHTOM OOIIel KyIbTYpHI.

Matematuueckue METOAbl HMCCIEAOBAaHUSA, MOJCIUPOBAHMS, MPOSKTUPOBAHUSA,
OTMPAIOIIYIOCS HA JaHHYIO AUCIUIUIMHY, HTPAIOT BCE OOJIBIIYIO POJIb B COBPEMEHHOM HayKe
U TeXHUKE. B 3HaYNTENbHOM CTEMEeHU 3TO BHI3BAHO BCE YOBICTPSIOIIUMCS Pa3BUTUEM HAYKH H
TEXHUKH, TJIABHBIM 0O0pa3oM BBIYMCIUTEIHHONH TEXHUKM W HH(OPMAIIMOHHBIX CHCTEM, a
TaK)ke KOMIBIOTEpPHU3AIMel MpakTUYecKu BcexX obracteil 3HaHHi. BO3MOXHOCTH yCHENIHOTO
WCIIOJIB30BAHUSI MATEMATHKH JUIS PEIICHUS KOHKPETHBIX 3a/1a4 CYIIECTBEHHO PACIIMPSIOTCS,
4YTO, B CBOIO OdYepelb, MPUBOAUT K HOBBIM TpPEeOOBaHUSAM, TMPEABIBIAEMBIM K
MaTeMaTHYeCKOMY OOpa30BaHMUIO COBPEMEHHBIX CIEIHAIMCTOB B O0JIACTH MAaTEMaTHYECKHX
METO/IOB.

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

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

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

B pe3ynbrare M3ydeHus AUCHUILIMHBI OO0YYaroLIUiics JOKEH o0JsafaTh CleAYHOIIUMU
KOMTICTCHIIMSIMY WJIM WX 9acTaMu. KOMIETeHIINY W WHIUKATOPHI MX JIOCTHKEHUS TIPUBEICHBI B
tabnure 1.

Tabmuma 1 — I[lepeyens KOMITETEHIIMI ¥ UHIUKATOPOB UX JTOCTHKEHUS

Koo u
Kareropus (rpymnmna) Kon n HanMeHoBaHME UHIUKATOpa
HaNMEHOBaHUE
KOMIIETEHIIAH JTOCTHKEHUS] KOMIIETEHIIAHN
KOMIIETEHIIN U

VK-2.3.1 3HaTh BUJIBI pECYpPCOB U
OTPAaHUYEHUS /TS pEIIEHHs TOCTaBICHHbIX
3aj1a4
VYK-2.V.1 ymeTs NpoBOIUTE aHAJIN3
MOCTaBJIEHHOW LM U (POPMYJINPOBATH
3aJlau, KOTOpPbIE HEOOXOMMO PEIINUTh JIJIs
ONTUMAJIbHBIE
YHuBepcanbHble ee IOCTHKEHUS
CIocoObl UX
KOMIIETCHIIUU VK-2.V.3 ymeTs BoIABUTATD
pELIeHNUs, UICXOAs U3 . .
allbTepHATUBHBIC BAPUAHTHI IEHCTBUH C

VYK-2 Cnocoben
ONPEIEIATH KpyT
3aJa4 B paMKax
IIOCTABJIEHHOW LIEH
U BbIOUpaTh

EHCTBYIONTUX
A HI [eJTbI0 BRIOOpA ONTUMAJIBHBIX CIIOCOO0B
MPaBOBBIX HOPM,

pelieHus 3aaa4, B TOM YHUCJIE C TTOMOIIBIO
MMEIOTIHNX CS

1M(POBBIX CPENICTB
peCypcoB u

N YK-2.B.2 B1aseTh HaBbIKaMu BBIOOpA

OTpaHUYEHUN

ONTHMAJIBHOTO CII0co0a pCelICHUs 3a4a4 C




Y4E€TOM HMEIOIINXCS YCIOBUH, PECYPCOB U
OrpaHUYECHUN
OIIK-1 Cnocoben
aHaJIM3UPOBATH
3a/1auu
npodeccuonanshoit | OIIK-1.B.1 Bnageer HaBBIKAMU PEIICHUS
Ob6menpodeccuonanbHble | 1eATEILHOCTH Ha npodeccuoHaNbHBIX 33]]a4 Ha OCHOBE
KOMITETCHIIMH OCHOBE TIOJIO)KEHUH, | 0230BBIX €CTECTBEHHOHAYYHBIX U
3aKOHOB M METOJIOB | MAaTEMATHUYECKUX 3HAHUUI
B obOnactu
€CTECTBEHHBIX HAYK
1 MaTEMaTUKHU

2. Mecro nucuurunHbl B cTpykType OI1
Jucuuniuna He Oasupyercs Ha 3HAHUSAX, paHee MPUOOPETEHHBIX CTYIEHTaMHU MPU
W3YYCHUHU B BY3€ KaKuX JTMOO TUCITUTUINH.
3HaHus, MOIYYEHHbIE IPU U3YYEHUU MaTepuana JaHHOM JUCUUIUIMHBI, UMEIOT Kak
CaMOCTOATENIbHOE 3HAYCHUE, TAK U UCIIOJIB3YIOTCS ITPU U3YUYECHUU APYTUX AUCUUILIAH:
- Marematuka. Teopust BEpOATHOCTEN U MaTEMaTUYECKAsi CTATUCTHKA

3. O0beM u TpyI0EeMKOCTb TUCIUILIAHBI
Jlarable 00 00mEeM oO0beMe TUCIUILUIMHBI, TPYJOSMKOCTH OTACIBHBIX BHJIOB y4eOHOU
paboThI 1O TUCIUILTHHE (M paclpeie]ieHue 3TOH TPYJAOEMKOCTH 110 CEMeCTpaM) MPeCTaBICHbI B
Tabauie 2.

Tabnuna 2 — O0beM U TPYAOEMKOCTh AUCIUITITUHBI

TpynoemMkocTs 1o

Bun yuebnoit paboTbl Bcero ceMecTpam
Nol
1 2 3

Oowan mpyooemKkocmp oucyunIuHbl, 5/ 180 5/ 180
3E/ (uac)
U3 nux yacoe npakmuyeckoii O020MoeKu
AyoumopHhuie 3anHamus, BCero vac. 68 68
B TOM YHCIIE:

nexiuu (JI), (dac) 34 34

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

qac

naboparopusie pabotsl (JIP), (dac)

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

HK3aMeH, (Jac) 54 54
Camocmoamenvnan paboma, Bcero (4ac) 58 58
Buo npomesxcymounoit ammecmayuu:. 3a4er,
mubd. 3ager, sk3amed (3auer, udd. 3au, JK3. JK3.
JK3.**)

*k
IIpumedaHue:  kaHaMAATCKHI 9K3aMeH

4. ConepxaHue JUCITUTUTHHBI
4.1. PacnpeneneHue TPyIO0EMKOCTH JUCIUILIMHEI IO pa3/ieiaM U BUIaM 3aHSITHI.
Pazgenbl, TeMBbI TUCITUTITUHBI ¥ KX TPYJOEMKOCTh TIPUBEEHBI B TaOIHUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh




Paznensl, TeMBI JUCITUTUIHHEI Jlexmn I13 (C3) JIP KII CPC
(dac) (qac) (qac) (qac) (qac)
Cemectp 1
Paznmen 1. KommutekcHele yncna u 6 8 10
MaTPHITBI
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
MTPOCTPAHCTBE
Paznen 7. Kpuble BTOporo nopsiika 3 0 8
Hroro B cemectpe: 34 34 58
Hroro: 34 34 0 0 58
[IpakTueckass MNOATOTOBKA 3aKJIIOYAETCd B  HENOCPEACTBEHHOM  BBIIIOJHEHHH
oOydJarlolMMUCS  OMNpeNeJeHHBIX  TPYAOBBIX  (DyHKUIMI,  CBSI3aHHBIX C  Oymymiei

po(heCCHOHATBHOMN NEeATeIbHOCTBIO.

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

Tabmuna 4 — ConeprkaHue pa3eyioB U TEM JICKIIMOHHOTO ITUKJIA

Howmep paznena

Hazpanue u COACPIKAHUC Pa3acIOB U TEM JICKIITMOHHBIX 3aHATHH

1.

ITonsiTue KOMIIEKCHOTO YKcia. JIeMcTBUS HaJ KOMIUIEKCHBIMH YHCJIaMU B
anrebpamveckoir ¢opme. JleiicTBUS HaJ KOMIUIEKCHBIMH YHCIaMH B
TpuroHomerpuueckoi ¢opme. @opmyna Myaspa. U3BneueHne KopHs u3
KOMILIEKCHOTO YKcia. (2 yaca)

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

Onpenenurenu u ux cBorictBa. OOpaTHas Marpuua. Pemenue npocTelmx
MaTpU4HBIX YypaBHEHUH. MaTpuuHbId METOJ PEIICHUS JMHEHHBIX
ypaBHeHMH. (2 yaca)

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

CoOcTBeHHbIE 4YMClIa U COOCTBEHHBIE BEKTOPBI KBaJAPATHBIX MaTpULl.
DyHKIIUM OT KBaJIpaTHBIX MaTpull (2 yaca)

bazuc wu
JIMHEWHOTO

Jluneitnpie mpoctpaHcTBa. OrmnpeneneHue U
KoopauHaThl.  JluHelHble  mpeoOpazoBaHMSL.
npeoOpaszoBanud. (5 4yacoB)

MIPUMEPBI.
Marpuna

I'eomerpuueckue BekTopsl. OCHOBHBIE onpenieneHus. JInHeliHbie onepanuu
HaJl BeKTopaMu. JInHeitHas He3aBUCUMOCTh BEKTOpOB. basuc. KoopauHaTsl.
Cucrembl KOOPAMHAT HA MJIOCKOCTH U B TPOCTpaHCTBE (4 yaca)

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

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




VYron Mexay npsiMbIMU Ha TUIOCKOCTH. PaccTosiHue OT TOUKHM 10 IPSMOM Ha
10ckocTH. PaccrosiHue Mexay napauieabHbIMU OPSIMBIMU. (2 daca)

6. YpaBHEHHUsI TNIOCKOCTH. 3aaHue IPSIMOI B TpocTpaHCTBe. (2 yaca)

Y101 MeXTy TUIOCKOCTSMHU. YTOJI MEXKIY IPSIMBIMU B TTPOCTPAHCTBE. YTOI
MEXIy TPSIMOM W IUIOCKOCTBIO. PaccTosiHMEe OT TOYKH JIO TIOCKOCTH.
PaccrosiHre Mexy mapajieIbHBIMU TUIOCKOCTSIMH. PaccTosiHue OT TOYKHU
JI0 TIPSIMOY B MIPOCTPAHCTBE. (2 yaca)

7. Ommurnc. ['mnep6ona. [Tapabona. IlonsipHoe ypaBHEHHE KPHBOM BTOPOTO
nopsiika. KaHoHudeckue ypaBHEHHs KPHBO# BTOpOro mnopsijka (3 yaca)

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

Tabmuua 5 — [IpakTuyeckue 3aHATHS U UX TPYJOEMKOCTb

N3 Hux Ne
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 KOMIUIEKCHOT'O YHCJIA.
2. | Jle¥icTBHS HaJ KOMILUIEKCHBIMH Pemenue
yHcllaMu B 3a1a4 2 1
TPUTOHOMETpUUYECKOU 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. 3aga4
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
3a1a4
Bcero: 34
4.4, JlabopaTopHbIEC 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
(dac) JINHBI

Y4eOHbIM MJIaHOM HE IPEAYyCMOTPEHO

Bcero

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

4.6. CamocrosTenbHas paboTa 00yJarouIxcs
Bunsl camoctosTensHON paboOThI M €€ TPYI0EMKOCTh NPUBEIEHBI B TabnuLe /.

Tabmauna 7 — Bunbel camocTosTenbHON pabOThI M €€ TPYAOEMKOCTh

. 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 OOECTICUCHUS

JUISL CAMOCTOSITEITLHON PabOThI 00YUYAIOIINUXCS IO TUCITUTUTHHE (MOTYJTIO)

Y4eOHO-MEeTOINYECKHE MaTepuallbl ISl CAMOCTOSTENFHOW paboThl 00y4aromuXxcs yKa3aHbl B

ma. 7-11.

6. IlepeueHb MeUaTHBIX U AIMEKTPOHHBIX YUEOHBIX U3TAHUI

[lepedeHpb nevaTHBIX U SJEKTPOHHBIX Y4eOHBIX M3/IaHUH MpHUBEIEeH B TadIuUIe 8.
Tabnuna 8— IlepedeHb MeYaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TAHUIM

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

VK 514 BBK bexnemumiera JILA., Tlerpouu A.1O., Uybapos N.A. 200
22151642 COOpHUK 3a7a4 110 aHATUTHYECKOH TEOMETPUH U

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

bexnemumesa. — 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] —

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

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

[MerpoBuy, N.A. UybapoB. — Dnekrpon. nqan. — CIIO. :

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.

HoukoB. — Mocksa : DU3MATIINUT, 2015. — 376 c.
https://e.lanbook.c | Martemaruka. 3a1a4u TOBBIIICHHON TPYIHOCTH JUISI 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. Jlunelinas anreOpa. AHaJIUTHYECKAS 9BbC Jlanp
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 aHaiuTu4eckoil reOMETpUu 1 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. . [lnoTHHKOBa, A.

I1. UBanos, B. B. JlorunoBa, A. B. Mopo3oBa; noj
penakuueii E. I'. [InotHukoBoit. — 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 aHaJIMTUYeCKasi FTeOMETpHs: yueOHOe ocodue /s
By30B / U. X. Cabutos, A. A. Muxaies. - 2-¢ U31.,
ucnp. u aon. - Mocksa: U3narensctBo FOpaiir, 2022.

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

yueOHoe ocobue /isi OakamaBpuara u ClelraaIuTeTa
/ 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 u3n. - Mocksa : U3gareinscTBo
FOpaiir, 2019. - 150 ¢

7. IlepeueHb 31EKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
MH(POPMALMOHHO-TEIIEKOMMYHHUKAIIMOHHOHN ceTn « HTepHeT»
Ilepeuens AIIEKTPOHHBIX 00pa3oBaTeNbHbIX pecypcoB UH(pOPMAaIMOHHO-
TEJIEeKOMMYHUKAaMOHHON ceTtu «MHTepHeT», HEOOXOAUMBIX JJIi OCBOCHHUS JUCLUILIMHBI
npuBe/ieH B Tadymie 9.

Tabmma 9 — IlepedyeHb SIEKTPOHHBIX OOpPa30BATEIBHBIX PECYPCOB HH(POPMALMOHHO-
TEJICKOMMYHHUKAIIMOHHOHU ceTH «/HTepHeT»
URL aapec HaumenoBanue

http://www.math-net.ru OO01IepOoCCUICKUIT MaTEMaTHIECKHIA TTOPTAI
http://e.lanbook.com/view | DBC «Jlaub»

8. Ilepeuens MHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHMS, MCHOJIB3YEeMOTO MpPU OCYIIECTBICHUU
00pa30BaTEILHOTO MPOoIecca M0 JUCIUIIIHHE.
[lepeuyeHpb uCnonbp3yeMOro NporpaMMHOro odbecredeHus npejacranieH B Tadbuuue 10.

Tabmuna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHIS

Ne m/m HanmenoBanue

He npenycmorpeno

8.2. Ilepeuenn MH(}OPMALIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEeMbIX npu
OCYIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOIlecca MO JUCIHILTHHE

[lepeuensr uCHONMB3yeMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabauie 11.

Tabnuua 11— IlepeyeHb HHPOPMALIMOHHO-CIIPABOYHBIX CUCTEM

Ne m/m HanmenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKast 6a3a
CocrtaB MaTepuHaTbHO-TEXHUYECKOW 0a3bpl, HEOOXOAMMOW ISl  OCYIIECTBIICHUS
00pa3oBaTeNbpHOTO Mpoliecca Mo TUCIUIUIMHE, TIPeCTaBlIeH B Tabmuiel 2.

Tabmuma 12 — CoctaB MaTepHallbHO-TEXHUIECKOH 0a3hl



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

Ne HanmeHnoBanue cocTaBHON 4acTH Howmep aynuropun
/T MaTepHaTbHO-TEXHUICCKOMN 0a3bl (ipu HEOOXOTUMOCTH )

1 | Yuebnas aynuTopus s 3aHSITUN JIGKIIMOHHOTO TUNA, 3aHATUH | yn. [acrtemno, m. 15,
CEeMMHApCKOIr0  THIA, TIPYNNOBBIX M  HHIMBUAYAIbHBIX | aymuropus Ne31-02
KOHCYJIbTAllMi, TEKYyIIero KOHTPOJIS M IPOMEXKYTOUHOU
arrectaumu. OcHamenue: Crenuanu3upoBaHHAas —MeOenb;
TEXHHYECKME  CpelacTBa  O0ydeHus,  clyxamue  Jis
npeacTaBieHus yueOHoW MHGOpMau OOJIBIION ayTUTOPUU;
Ha0op AEMOHCTPALIMOHHOI0 000pyI0BaHUS

2 | YyeOHast ayauTopus A TNPaKTHYECKUX 3aHATUH, 3aHaATuil | yn. [acremmo, m. 15,
CEMUHAPCKOTO  TUIA, TIPYINOBBIX W MHIMBUIAYAIbHBIX | aynuropus Ne24-16
KOHCYJIbTAallMi, TEKYIIEro KOHTPOJIS M IMPOMEXKYTOYHOU
arrectauuu. OcHamenue: Crnenuanu3upoBaHHas —MeOelb;
TEXHUYECKHE  CpeACcTBa  OOydeHus,  Cciuyxamue s
npejcTaBieHus yueOHoW HHpopManuu OOJIBLION ayJUTOPUH;
MIEPEHOCHOM HA0OP IEMOHCTPAIIMOHHOTO 000PYI0BAHMS

10. OueHo4HBIE CPeACTBA ISl POBEICHUS TPOMEKYTOUHOU aTTECTAIINH
10.1. CoctaB OLEHOYHBIX CPEACTBAJISI NPOBEIACHHUS MPOMEKYTOUHONW AaTTeCcTalluu
00yJaromuxcs 1Mo JUCIUTUIMHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CoctaB OIEHOYHBIX CPEACTB ISl IPOBEICHHsI IPOMEKYTOYHOM aTTeCTaIlUH

Buza npomexyTo4HON arTecTaluu [lepedyeHp OLICHOUYHBIX CPEACTB

DK3aMeH Cnucok BONpoOCOB K 3K3aMEHY;
TecThl.

10.2. B kadyectBe KpUTEpUEB OICHKH YpPOBHSA C(HOpPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouuMucs MpUMEHseTcsl 5-0ajuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMH, KOTopas npuBeaeHa B Tabnuie 14. B Teyenune cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKama ~ MOXYJBHO-PEUTHMHTOBOM  CHCTEMbl ~ YHUBEpCUTETa,  IpaBHiIa
HCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabmuna 14 —Kpurtepun onieHKH ypoBHS c()OPMHUPOBAHHOCTH KOMITETEHIIUI

Or11eHKa KOMITETEHITUH

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

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI MPOTPAMMHBII
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIIE0BATEIHLHO U TPAMOTHO €T0 U3JIaraer;

— ONMHUpasiCh Ha 3HAHHWS OCHOBHOW W JOMOJHUTEIHHOU IUTEPATYpHI,
TECHO TPUBS3LIBACT YCBOCHHBIC HAYYHBIC IMOJIOKCHHS C TIPAKTHYECKOM
JESITEIIbHOCTHIO HAIPABJICHUS;

— yMeJnio 000CHOBBIBAET U apIYMEHTUPYET BBIIBUTAEMBIE UM UJIEH;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— cBOOOJTHO BIIQJICET CHCTEMOM CIIeMaTN3NPOBAHHBIX TTOHSITHH.

«OTIIMYHO»
(Ga4YTCHO»

— 00yJaromuics TBEPIO YCBOWII MPOTPAMMHBIA MaTepHall, TPaMOTHO U
[0 CYIIECTBY W3JIaraeT €ro, ONUpasch Ha 3HAHUS OCHOBHOU
JTUTEPaATypPHL;

<«XOPOIILIOY — HE JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEH;

«GaYTEHO» — YBSI3bIBACT YCBOCHHBIC 3HAaHWUS C MPAKTHYCCKOH JESITEIHLHOCTHIO
HaIPaBIICHUS;

— apryMEHTUPYET HayYHbIC TTOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHMUS;




Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

— BJIAJIEET CUCTEMOM CIIEI[MATU3UPOBAHHBIX TOHATUM.

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

— JIONyCKaeT HeCYIIECTBEHHBIE OIIMOKU U HETOYHOCTH;

«yJIOBJIETBOPUTEIILHO) o

— WCTBITHIBAET 3aTPYAHEHHUS B INPAKTUYECKOM IMPUMEHECHHHM 3HAHUM
«3auTEHO»
HaIpaBJICHUS;
— c1abo apryMeHTHPYET HayIHbIC MTOJI0KEHNS,
— 3aTpyAHsieTcs B (OpMYyITUPOBAHUN BBIBOJIOB M 000OIICHUI;
— YAaCTHUYHO BJIAJICET CUCTEMOM CIEILMATIU3UPOBAHHBIX OHSITUH.
— oOyyJaronuicss HE YCBOWJI 3HAYUTEIBHOM 4YacTH TMPOrPaMMHOTO
Marepuaa;
— JIOTYCKAaeT  CYIIECTBEHHbIE  OMMUOKKM W  HETOYHOCTH  IIPH
«HEYIOBJIETBOPUTEIILHOY
paccMOTpEeHHH MTPOOJIEM B KOHKPETHOM HaIPaBIICHUY;
«He 3a4TCHO)

— MCHBITHIBACT TPYAHOCTH B MIPAKTUUECKOM NIPHUMEHEHUH 3HAHHIA;
— HE MOXKET apryMEHTUPOBATh Hay4YHbIC TIOJ0KEHUS;
— He QOpPMYJIUPYET BHIBOAOB U 000OLIECHUI.

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

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

Ne i/t

[lepeuens BonpocoB (3a7au) A 3K3aMeHa

Kon
WHJIUKaTOpa

3aganue 1.

OTBer:

1) BbIYHCIUTD TPOU3BEICHUE KOMIUICKCHBIX YHCET B
anreOpanyeckoit opme 3arnucu
(54 2i) = (6 + 5i)

OtBer: 20+37i

2) BepHo sn yTBepkcHuUE: «/leiicTBUTEIbHAS YacTh
NPOM3BEACHUS KOMITJIEKCHBIX YHCe B anreOpanyeckoi popme
3aIliCH paBHA MTPOU3BEAECHUIO JEHCTBUTEIBHBIX YaCTEM
COMHOXMUTENEN». OTBET apryMEeHTUPYHTE.

yTBep:kaeHue: «JleidcTBUTe/JbHAST YaCTh NPOM3BEACHUS
KOMIUIEKCHBIX 4HceJ B ajredpamveckod ¢opme 3anucu

BbBIYUCJ/IAECTCH Kak pa3HOCTb nponsneneﬂml
AEMCTBUTEJbHBIX YacTel U NMPOM3BEACHUS] MHMUMBbIX YacTeu
COMHOIKHUTeJIe»).

3amanue 2.

1) BbruuciuTh NpOU3BEICHNE KOMIUICKCHBIX YUCET B
anredpandeckoil popme 3anucu
(7 — 4i)# (1 + 30)

Otser: 19+17i

YK-2.V.1

HegepHno (BepHBIM 0TBETOM SIBJISIETCH




2) Bepno mu yrBepxkaenue: «JleficTBUTEIbHAS YaCTh
MPOM3BEICHUST KOMIUIEKCHBIX YUCEIN B anredpandeckoit popme
3aKMCH BBIUUCISAETCS KaK Pa3HOCTh IPOU3BEACHUS
JICWCTBUTEIIBHBIX YACTEW U MPOU3BEICHUS MHUMBIX YaCTE
COMHOXHUTEIEH». OTBET apryMEeHTUPYUTE.

OtBer: BepHo (BepHBIM OTBETOM SIBJISIETCH YTBeEp:KIeHUE:
«JleicTBUTEJIbHASLT YacThb TMPOU3BEAEHUSA KOMILIEKCHBIX
yuces B ajredpandyeckoil (popme 3anucu BbIYMCIISETCH KaK
Pa3HOCTL TNPOM3BEJAECHUS JIeMCTBUTEJIbHBIX YacTeil u
NMPOU3BeIeHUSI MHMMBbIX YacTell COMHOXKUTEJIeH»).

3ananue 3.
1) BbIYHCIUTD TPOU3BEICHUE KOMILUICKCHBIX YHCET B
anreOpanyeckoit popme 3arnucu
(7 + 4i) = (4 — 3i)

OrBert: 40-5i

2) BepHo su yTBepkacHuUE: «/leiicTBUTEIbHAS YaCTh
MIPOM3BEICHUS KOMIUICKCHBIX YHCEIT B anredpandeckoit popme
3aIMCH BBIUUCISAETCSA KaK CyMMa IPOU3BEICHUS
JICUCTBUTEIIBHBIX YACTEW U MPOU3BEICHUS MHUMBIX YacTE
coMHOxHUTeNeln». OTBET apryMEeHTUPYITE.

OtBer: HeBepHO (BepHBIM OTBETOM SIBJSIETCH YTBep:KIeHHE:
«JleiicTBUTE/ILHASL YACTH NMPOU3BEAEHNSI KOMILJIEKCHBIX YK Cesl B
ajredpanyeckoii ¢gopMe 3anmucH BBIYMC/SAETCS KaK Pa3HOCTh
Npou3Be/leHUsl AeiiCTBUTEIBLHBIX 4YacTeili M NpoOW3BedeHHs
MHHUMBIX YaCTeill COMHOKMTEJIEN).

3aganue 4.
1) BbIYHCIUTD TPOU3BEICHUE KOMILUICKCHBIX YHCET B
anredpandeckoil popme 3anvcu
(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
COMHOXkHUTeNEN». OTBET apryMeHTUpYITE.

OTBerT: Hesepno (BepHBIM OTBETOM fABJIsIeTCS
yTBep:kaeHue: «JledcTBUTEJbHAST YacTh NPOM3BEACHUS
KOMILIEKCHBIX 4YHCeJ B ajredpamdeckod ¢opme 3anucu

BBIYHCJIAETCHA KaK Pa3HoOCTh NMPOU3BeICHUS
NeMCTBUTEJbHBIX YacTell U NMpou3BeleHns] MHUMBIX YacTei
COMHOKUTeJIe»).

3aganue 5.

1) BbYMCIUTH MPOM3BEICHNE KOMIUICKCHBIX YUCET B
asnreOpanyeckoit opme 3arucu




(9+6i)= (2 —7i)

OtBert: 60-51i

2) Bepno nu yrBepxknenue: «IIpou3BeneHre KOMIUICKCHBIX YHCENT
B ajredOpanyeckoil opme 3amuch MOXKET OBbITh BBIUMCIIEHO I10
IIPABWJIy BBIYUCIICHHUS IIPOU3BEIEHUS MHOrowieHoB» OTBer
apryMEHTUPYUTE.

Oteer: BepHo (Ipu 3TOM HYKHO YYHTBHIBATh, YTO  i°= - 1)

3anaHue. YK-2.V.1
1) BBIYUCIUTH MPOU3BEACHHE KOMILICKCHBIX YMCEIL. VK-2.B.2
a, = S{cusg + i sin E] n Z,= ?{cus;z+ i s:'n;—T]
T - 0 T a
OTtBer: 35((‘05‘5 + isin E) = 35i
2) Bepuo nu yrBepkacHHE: «JIJS BBIUMCICHUS IPOU3BEICHHUS
KOMIUIEKCHBIX ~ YHCell ~ HeoOXOAMMO  3amucath HUX B
anreOpandeckoM Bue». OTBET apryMEHTHUPYHITE.
OtBer: HeBepHOo (BepHBIM OTBETOM SIBJISIETCH YTBep:KIeHHE:
«IIpn BBIYMCICHUM NPOU3BEJACHUS KOMILUIEKCHBIX YHCeJ B
TPUTOHOMETPHYECKOM (popme MOIYJIb pesyJbTara
BbBIYMC/ISIETCH KaK Mpou3BeleHHe MOAYyJeid MHOXHUTeleH, a
apryMeHT Y CJIa PaBeH CyMMe apryMeHTOB COMHOKHTeJIei»).
3agaHue. VK-2.V.1
1) BbruuciuTh 4acTHOE KOMILIEKCHBIX qucell B VK-2.B.2
TPUTOHOMETPHUYECKOH opMe 3anucHu.
g (14
10(cos—+1i sin—
Zy, 10cosgtisiny)
Z, 5(cos—+izin—
. 5(cosZ+izinT)
T - - T o »
OtBer: 2 (EDSE +i smg) =3 +i
2) Bepno nm yrtBepkacHue: «[Ipu  BBIYMCICHHH YacTHOTO
KOMILJIEKCHBIX YUCEN MOJYJIb U apIYMEHT pe3yJbTara sIBISIOTCS
pe3ynbTaTaMu JeJIeHNs MOIYJIS JeIUMOr0 Ha MOAYJb JAeTUTEIs
W apryMeHTa JeluMOro Ha apryMeHT aenutens». OTser
obocHyiiTe.
OtBer: HeBepHO (BepHBIM OTBETOM SIBJSIETCH YTBep:KIeHHE:
«IIpu BBIYHMCIEHHMH YACTHOT0 KOMIUIEKCHBIX YHCEJl MOIYJb
pe3yJbTara siBJsIeTCsl pe3yJibTaTaM JeJIeHUusI MOYJIsl IeJTUMOro
HAa MOJYJb JeJUTelsl, a apryMEHTOM - Pa3HOCTh aApryMeHTa
AeJMTeN sl U ApTYMEHTA 1eJTUMOr0»).
Kak Ha3zpiBaeTcs (hopMa 3arucu KOMIUIEKCHOTO YHCIIa, UMEIOIast YK-2.3.1

BUJ 7z=|z|-(cos@+ising), Kak HAa3bIBAIOTCS B ATOMU 3aIuCH [z| U @?

OTtBer: ®opMa 3aNMUCH KOMILJIEKCHOT0 YMCJIa, UMEIOIAsi B/
z=|z|*(cos@+isin@), Ha3bIBaeTC TPUITOHOMETPHYECKOM, r1e |z| —




MOAYJb KOMIUIEKCHOI'O YuC/ia, (¢ — AaPryMmeHT KOMILJICKCHOI'O
YyucJjaa

Pe3ynbTaT Kakoi onepanuu HaJ KOMIUIEKCHBIMU YUCJIAMU MOKET VYK-2.3.1
OBITH 3aITHCAH B BUJE

|21] - [z2] (COS(@1tp2) + isin(pr+e2)) ?

OTtBet: B TakoM Buae MokeT ObITH 3alIMCAHA ONepPauusi

YMHOKE€HHSI KOMIUIEKCHBIX YKcesl Z1 U Z2.

Pe3ynbrar kakoi onepanyuy HaJl KOMILIIEKCHBIMHA YUCIIAMHU MOKET YK-2.3.1
OBITH 3amucaH B BHIE |Z1]:[Z2| (COS(1-@2) + iSin(p1-92)) ? OIIK-1.B.1
Otget: B TakoM BuJe MO:KeT OBbITH 3aNIMCaHA ONlepalus

JeJeHus] KOMILIEKCHBIX YHCel Z1 M Z2.

3amanue 1. VK-2.V.1
1) KowmruiekcHoe unciio Z 3aucalo B alreOpandeckoi u B VK-2.B.2

TPUTOHOMETPHUUECKOH popmax:

V3 1 T T
£ = ?+ i E = 'J.{cusE+:'s:'ng]
Haitnure 12-10 crenenp yucna Z
OtBer:1

2) Kakyro ¢popmy 3amucu 4mciia Bbl HCob30Ban? O0ocHyiiTe
CBOM BBIOOP
Otgert: [Ipu Bo3BeleHNH KOMILIEKCHBIX YKce] B CTeNeHb oJiee
PAlMOHAJILHO HCIO0JIb30BAaTh TPUTOHOMETPUYECKYI0 (hopMy
3anMcH U AeficTBOBATH MO CJIeAYI0IeMy NMPaBUIY: NPH
BO3Be/IcHUHM KOMILIEKCHOT0 YHMCJIa B CTelleHb MOAYJ/Ib YHCJIa
BO3BO/JMTCS B 3Ty CTelleHb, APrYMEHT YMHOKAaeTCs Ha
N0KAa3aTeJlb CTeleHH.
Eciu ke ucnosib3oBath ajnredpanyeckyro ¢popmy 3anucu, To
Heo0X0AUMO B IaHHOM cjay4dae 12 pa3 yMHOKUTH YHCJIO CAMO Ha
celst.

3ananue 2.

1) KowmrmuiekcHOe YncIio Z 3alicato B anreOpandecKon U B
TPUTOHOMETPHUECKOH opmax:

ZI=54+i5/3= '].U{cusg 4 isin g]

Haiigure 3-10 cTeneHs uncia Z
Ortset: -1000

2) Kakyro ¢popmy 3amucu 4uciia Bl HCoIb30Ban? O00CHY#iTE
CBOI1 BBIOOD
Otser: IIpn Bo3BeAeHNH KOMILJIEKCHBIX YHCEJ B CTeNeHb 0oJ1ee
PALHMOHAJIBLHO HCII0JIB30BATh TPHTOHOMETPHYECKYIO hopmy
3alliCH U AelCTBOBATH M0 cjleylolleMy NpaBuJiy: Npu
BO3Be/ICHUHM KOMIICKCHOTO YHMCJIA B CTeNeHb MOAYJIb YHC/Ia
BO3BOJUTCSA B 3Ty CTeNeHb, APTYMEHT YMHOKaeTcs Ha
NOKA3aTeJIb CTeNeHH.
Eciu ke ucnosib3oBath ajgredpanyeckyro ¢popmy 3anucu, To
He00X0IMMO B JAHHOM cJ1y4ae 3 pa3a YMHOKHTb YHCJIO CAMO HA
ce0s1 (MM MCN0JIb30BaTh (hopMYJ1y COKPALLIEHHOT0 YMHOXKEHHS)




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

2 -2
0 e )
OTtBerT:
10 -3 17
C:(—m 21 —21)

2) BriOepuTte u3 crucka nupoBbie CPEACTBA, KOTOPHIC MOTYT
OBITh IPUMEHEHBI JIJISI PEIICHUS TAaHHOH 3a/1a4H.

a) Microsoft Access

b) Wolfram Mathematica

c) Microsoft PowerPoint
Otser: b) Wolfram Mathematica

3aganue 2.
1. Haiitu matpuny C = 44 — 5B ‘. roe

2 —2
1 4 2
,4=( j3=(—1 4)
-1 3 -4
3 —3
OTBer:

-6 21 -7
L=
( 6 -8 - 1)
2. Breibepute u3 cnucka 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. Haiitu matpuny € = 24 + 3B rze

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

—4 -3
OrtBer:
_{ 8 5 -8
€= (—m 18 —15}
2. Bri6epute u3 crniricka u@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.

VK-2.3.1
YK-2.¥.3




1. Haiitu matpuny C = 34 — 5B%, rze

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

-3
OrTBer:
-2 5 -9

€= ( 4 -6 6 )
2. Bri6epuTte u3 cnimcka mugpoBbie CPeICcTBa, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JUIsl pEIICHUs JaHHOU 3aJauH.

a) Microsoft Access

b) Wolfram Mathematica

C) Microsoft PowerPoint

Oteer: b)  Wolfram Mathematica

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

1 -2
N EE AL C Ry

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

OBITH MMPUMCHCHBI JJIA PCUHICHUA ,HaHHOfI 3a1a4u.
a) Microsoft Access

b) Wolfram Mathematica

C) Microsoft PowerPoint

Oteer: b)  Wolfram Mathematica

1. 3anummre pe3ynbraT AeHCTBUNA HaJl MaTPHUIIAMHU.

A+0=...
OtBer: A
2. 3anumuTe pe3yibTaT IeHCTBHIA HA/ MaTPUIIAMA

A+ (-A)=
OrtBer: 0
3. Ilponomxure popmyiy

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

5A-5B=
Otger: 5(A-B)
5. Ilpomomxute popmymny

2 X(4A)=
OTtBer: 8A

YK-2.3.1

10.

3ananue 1.
1) Haiitu npousBenenue Matpui 4 * B, rae

YK-2.¥.3
OIIK-1.B.1




o 2 5
A=(g _i 54) B=|o0 —z)

OTtBer:
-8 4 )

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

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

b) Microsoft PowerPoint
c) Wolfram Mathematica

OtBet: K undpoBbiM cpeacTBaM, KOTOPbIe MOI'YT ObITh
NpUMeHEeHbI [JIsl pellleHUus JaHHOM 3aaa4u oTHocuTcst Wolfram
Mathematica- mporpammHoe odecneuenue, BKIKOYAIOIIEE
00J1b1I011 HA0OP MaTeMaTHYeCKHX (GYHKIMH B TOM YHCJIe
CHCTEMY KOMIIBIOTEPHOM ajIredpbl, OpUEHTHPOBAHHYIO HA
NMOATOTOBKY HHTEPAKTHBHBIX JOKYMEHTOB € BbIYUCJIEHUSIMH U
BH3YAJIbHBIM CONPOBOXKIEHUEM.

3ananue 2.
1) Haittu npousBeaenue matpun 4 * B, rne

A=(ﬂ —2 _3] B= dil —32)

1 3 0 _—
OTtBer:
AB = (_;1 _4"3)

2) Boibepute u3 cnrcka HuppoBble CPeACTBA, KOTOPHIE MOT'YT
OBITH IPUMEHEHBI JUIsl pEIIeHUs JaHHOU 3aJjauu.

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

OtBet: K ungpoBbiM cpeacrBam, KOTOpbie MOTYT ObITh
NMPUMEHEHbI JIJIsl pellieHusl JaHHOi 3a1a4yu oTHOcHTCA Wolfram
Mathematica- nporpammnoe odecneuenune, BKIOYAIOIIEe
00,1b1110ii HA00pP MaTeMaTHYeCKUX (PDYHKIIMIA B TOM YHCJIe
CHCTEMY KOMIIbIOTEPHOI aJIre0pbl, OPHEHTHPOBAHHYIO HA
MOATOTOBKY HHTEPAKTHBHBIX JOKYMEHTOB ¢ BLIYUCICHUSIMH U
BH3YAJIbHBIM CONIPOBOKIEHUEM.

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

L 4 3
ﬂ:(g :~'.2 53) B= 2 _03)



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

-6 6 )

18 -3

2) BriOepure u3 cnrcka uQpoBbIe CPENCTBA, KOTOPBIE MOTYT
OBITH IPUMEHEHBI JUIs PEICHHS JAHHOH 3a1auu.

Aﬂz[

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

OtBet: K undgpoBbiM cpeacTBam, KOTOpPbie MOI'YT ObITh
NpUMeHEeHbI JIJI51 peleHusl JaHHOo# 3a1a4u oTHocuTcss Wolfram
Mathematica- nporpammHoe odecnedyeHnne, BKIIOYAKOIIEE
00.1b1110ii HA0OP MaTeMaTHYeCKUX (DYHKIIMIA B TOM YHCJI€e
CHCTEMY KOMIIBIOTEPHOM ajiredpbl, OpUEHTHPOBAHHYIO HA
NMOJAr0TOBKY HHTEPAKTUBHBIX JOKYMEHTOB ¢ BHIYMCJICHUSIMU U
BHU3YaJIbHBIM CONPOBOKIEHHEM.

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

A=(ﬂ —2 _3) B= j —53)

2 —4 0 3 0
OTtBer:

_[—11 6
AH_( 4 22]

2) BribepuTte u3 crircka nuQpoBbIe CPEICTBA, KOTOPHIE MOT'YT OBITh
MIPUMEHEHBI JIJISl PEIICHHUSI TAHHOW 33 Ia4H.

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

OtBet: K undpoBbiM cpeacrBam, KOTOpbie MOTYT ObITh
NMpPUMEHEHbI IJIs1 pellieHus JaHHOo# 3a1a4yu oTHocuTcss Wolfram
Mathematica- nporpammnoe odecneuenune, BKIOYAIOIIEe
00,1b1110ii HA0OpP MaTeMaTHYeCKUX (PDYHKIIMIA B TOM YHCJIe
CHCTEMY KOMIIbIOTEPHOI aJIre0pbl, OPHEHTHPOBAHHYIO HA
MOJATOTOBKY HHTEPAKTHBHBIX JOKYMEHTOB ¢ BLIYUCICHUSIMH U
BH3YaJbHBIM CONPOBOKIEHHEM.

3anaHue 5.
Haiitu npousBenenue marpun A * B rie

2 3
4 -1 —4

A= E=11 -2

¢ D e=(i =)
OrtBer: | 14
A8 = (—2 11)
2. BoibepuTte u3 cnircka HUQPpOBbIe CPeICcTBA, KOTOPbIE MOTYT OBITh
IIPUMEHEHBI JIJIs1 pELICHMs] JTaHHOW 3a/1auH.
a) Microsoft Access
b) Microsoft PowerPoint

C) Wolfram Mathematica

OtBet: K n1ugpoBbIM cpeicTBaM, KOTOpPble MOI'YT ObITh



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

NpUMeHeHbI JJ1s1 pelleHusi JaHHOM 3aga4yu oTHOcUTCcAa Wolfram
Mathematica- nporpaMmMHoe odecneueHHe, BKIIOYAKOIIEe
00J1b11011 HA0OP MaTeMaTHYeCKHX GYHKIMH B TOM YHCJIe
CHCTEMY KOMINBLIOTEPHOI aJIredpbl, OPUEHTHPOBAHHYIO HA
MOJATr0TOBKY HHTEPAKTHUBHBIX JOKYMEHTOB ¢ BHIYHCJICHUSIMH U
BHU3YAJIbHBIM CONIPOBOKIEHUEM.

11.

3ananue 1.

1) Haiitu onpenenuTeb 2-ro MOpsIKa MaTPHUIIbI
2 5

-3 7

OtBeTt:29

2) OO0ocHYHTE KaK BBIYHCIUTH OIPEICINUTENh BTOPOTO MOPSIKA.

Oteert:

Jlast Toro 4toObl BHIYUCIMTH ONpeieuTe]lb BTOPOro Mopsiaka
HeO0X0UMO U3 NMPOU3BeJeHUs 3JIeMEHTOB IIABHOM JUATOHAIHN
BbIYeCTh INpPOM3BelleHHe JJeMEeHTOB BTOpPOH (M0004HOI)
AUATOHAJHN

3aganue 2.

1) Haiitu onpenenuTeib 2-ro MOPsaKa MaTPHUIIbI
2 3 ‘

i s

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

Otsert:

Jl1s TOro 4ro0bl BHIYMCIMTH ONpeleJuTe]b BTOPOro MOpsiaAKa
He00X0MMO M3 NMPOU3BEIeHNUs 3JIeMEHTOB IVIABHOW ANAroHa n
BbIYECTh NPOM3BEACHHE JJICMEHTOB BTOpOH (110004HOIN)
ANATrOHAJIN

3agadue 3.

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

s

OtBer: 23

2) OO6ocHyiTe KaK BEIYHCIUTD OMPEACIUTENb BTOPOTrO MOPS/IKA.

Ortser:

Jl1st TOro 4To0bl BHIYMCJIUTH ONpelesinTe/lb BTOPOro Mopsiaka
He00X0IMMO U3 NPOU3BEJCHHS 3JIEMEHTOB IVIABHOI ANArOHAJIHN
BbIYECTh IPOM3BeJeHUE JJIEMEHTOB BTOpPOil  (1M000YHOI)
AAATOHAJIN

3aganue 4.
1) Haiitu onpeaenuTens 2-ro MOpsiIKa MaTPUIIBI

is sl
—14 —§

VK-2.V.1



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

OtBert: 0
2) OO60cHYyITE KaK BBIYUCIUTE OMPEICIIUTENIb BTOPOrO MOPSIIKA.

OTtBer:

Ji1s1 TOro 4To0bl BHIYMCJIUTH ONpPeeUTe/ b BTOPOro MOpsiaKa
Heo0X0UMO W3 NMPOU3BeIeHUN 3JIeMEHTOB IJIABHOM JINMATOHAJIH
BbIYECTh IPOU3BeJAeHHE JJEMEHTOB BTOPoii (1M0004YHOI)
AMATOHAJIN

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

10 3

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

Otser:

Jiis1 TOro 4To0bl BHIYMCJIUTH ONpeAeuTe]Ib BTOPOro MopsiaKa
He00X0UMO U3 NMPOU3BEIEHUA IJIeMEHTOB IJIABHOM INATOHAJIH
BbIYECTh INpPOM3BeleHHe JJeMEHTOB BTOpPOH (M0004HOI)
AUATOHAJHN

YK-2.V.1
1 2 =1
3aganue: naHa matpuua | 3 1 2
4 -2 5
Haiinute anredpandeckue OMOTHEHUS:
Orteer: 9
12. Ortser: -7
3. Aj;
OtBer: -5
4. A:E
Ortger: 10
5. Ajs
OrtBer: -5
Yemy paBeH onpenenuTeb TPEYrodbHON MaTPHUITHI? YK-2.3.1
13. OTBeT: onpeaeanTe]b TPEYroJbHOH MATPULILI PaBEeH
NMPou3BeIeHUI0 )JIEMEHTOB IJIABHOM THATOHAJIM.
14 O6o3HauuM Ay, A,, ., A, — CTPOKU MATPULIBI U @y; Ao v Oy - VK-2.V.1
: JEUCTBUTEIbHBIC YHCIIA. VK-2.B.2

Ecnu cymecTByeT Takoit Habop dncen, Cpean KOTOPHIX €CTh XOTS-




OBI OJHO YUCJIO OTJIMYHOE OT HYJISI, U TIPH ATOM JIMHEHHas
KOMOHMHAIHS CTPOK MATPHIIBI C STUMHU YHCIAMH paBHA HYJICBOM
CTpOKE:
a, 4, + a,A, +--+a, A, =0,

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

OtBer: Takue cTPOKM MATPHUIIBI HA3LIBAKOTCS JIMHEHHO
3aBHCHMbIMH

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 HA3BIBAKTCS 00PATHLIMU MATPULIAMH
110 OTHOLIEHHIO APYT K Apyry (A — oOpatHass k A, u A —
o0parnas k A™Y).

YK-2.3.1

16.

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

4= (—2 5) 5= (—1? —9)

Otser:
12

xX= [_3 _1)

3ananue 2. Haiitu matpuny X u3 ypasHenus 4 =X = B, rnae
(1 2 _(—9 —4

A_(E —4} B_(zz'. 10)

Ortser:
_(5 2

X= (—z —1)

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

-1 3 —-10 -7
A= B=
( 2 —4} ( 14 12)

Otser:
1 4

xX= (_3 _1)

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

4= (3 —?] 5= (29 19)

OTser:
_ {5 4

xX= (_2 _1)

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

4= (2 —8) 5= (34 12)

Ortser:
_(5 2

X= (—3 —1)

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

17.

Kak HazpIBaeTcs cuctemMa anredpanyeckux ypaBHEHUH, KaKI0€e U3
KOTOPBIX SIBISETCS TUHEHHBIM?

Oteer: Takas cucrema ypaBHeHHMI HA3bIBAETCH CHCTEMOM
JIMHEHHBIX ajiredpanvyecKux ypaBHeHU

VK-2.3.1




18.

Kakue MeTonpl perieHus CUCTEM JIMHEHHBIX alreOpandeckux
YpaBHEHUI BaM U3BECTHBI?

OtBer: MeToAbl pelieHUsI CHCTEM JIMHEHHBIX ajredpandeckKux
ypaBHeHuii: meTroa Kpamepa, merox I'aycca, MeTog MaTpHYHBIX
yYpaBHeHHii (¢ UCNOJIb30BAHNEM 00PATHOM MAaTPHUIIbI).

YK-2.3.1

19.

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

Oteer: Eciu onpegeanreb MATPULBI CHCTEMbI PaBEH HYJIIO,
TO NPUMEHSAETCH TOJIbKO METO/ UCCJIeJ0BAHHUSA CHCTEMBbI
JIMHeHHBIX YypaBHeHuil ['aycca, npyrue metoabl (MeTO/x
Kpamepa u MeToa MATPUYHBIX YPAaBHEHHI) MOT'YT
NPUMEHATBLCS NP YCJIOBHH, YTO MATPHIIA CHCTEMbI
KBaJlpaTHas U ONpeJe/IMTe/b e¢ He PABEH HYJII0.

VK-2.V.3

20.

CpaBHuTe ycn0BUs IPUMEHEHHSI METOJIOB PELIEHUS CUCTEM
JIMHENHBIX ypaBHEeHUN. Kakoil MeTO peleHNs] CHCTEMBI JIMHENHBIX
areOpanyeckuX ypaBHEHUH PUMEHSIOTCS B TOM cilydae, €Clid
MaTpHlla CUCTEMBI HE SIBIISIETCSA KBaJpaTHON?

Otser: Eciim MaTpuua cucremMbl He KBaJapaTHad (T.e.
KOJIN4eCTBO HEM3BECTHBIX U KOJINYeCTBO YPABHECHUI He
COBIIAJAI0T), TO MIPUMEHSAETCSH TOJbKO METO UCCJIeIOBAHUS
CHCTeMbI JIMHEHHBbIX YpaBHeHu#i ["aycca, Apyrue MeToabl
(metrox Kpamepa u MeTox MATPUYHBIX YPAaBHEHHI) MOT'YT
NPUMEHATHCS MPH YCJIOBHH, YTO MATPHLA CHCTEMBI
KBa/IpaTHAsl U ONpeeJIUTe/Ib ee He PABeH HYJII0.

YK-2.¥.3

21.

[Ipu KaKOM yCIIOBUH OJHOPOHAS CUCTEMa JIMHEHHBIX YpaBHEHUH
UMEET HEHYJIEBOE pelieHue?

OtBer: OqHOpPOAHAN CHCTeMa JHHEHbIX YPABHEHUI UMeeT
HeHyJIeBoe pellieHHe TOI/Aa U TOJILKO TOr/a, KOrjaa eé panr
MEeHbIlIe YHCJIA HeM3BeCTHBIX.

YK-2.V.1

22.

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

OtBer: Takas cucTeMa KOOPAMHAT HA3BIBACTCS MOJISIPHOH
CHCTEMOI KOOpPAUHAT.

VK-2.B.2

23.

Kaxk Ha3bIBaeTcs cuctemMa KOOpAUHAT, B KOTOPOH Kaxaasi TOUKa B
POCTPAHCTBE OIpeeseTcs TpeMs ynciamu - (I, 6, @), Tae r—
paanyc-BeKTOp TOUYKHU, § U ¢ — 3eHUTHBIN U a3UMYTaJIbHBIN YTIIbI
COOTBETCTBEHHO?

OtBer: Takas cucreMa KOOPAUHAT Ha3bIBaeTcs cepudeckoi
CHCTEMOI KOOPAUHAT.

YK-2.V.1

24,

UYro Takoe BeKTOp?
OTtBer: BekTOpOM Ha3bIBAETCH HANPABJICHHBIN OTPE30K.

VK-2.3.1

25.

Kak Ha3bIBaeTCs BEKTOP, HAYAJI0 KOTOPOTO COBITAIACT C €T0
KOHIIOM?

OtBer: BekTop, HAYaJI0 KOTOPOr0 COBNAAET C €ro KOHIIOM,
Ha3bIBAETCs HYJEBbIM BEKTOPOM.

YK-2.3.1




26.

ITo xakoii popmyIie onpeaenseTcs CKaIsIpHOE TPOU3BEICHNE
BEKTOPOB?
OTtBer: CkajisipHoOe Npou3Be/ieHNe BEKTOPOB OIpeiesisieTcs mo

dopmyae lal = |E| * COS @

YK-2.V.1

27.

[To xakoit popmysie BBIYUCIAETCS CKATSIPHOE MPOU3BEIACHHE

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

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

YK-2.B.2
OIIK-1.B.1

28.

[To kakoit popmyIie BEIYUCISAETCS BEKTOPHOE IPOU3BEACHUE
BEKTOPOB, €CJIM U3BECTHBI UX KOOPAMHATHI B IEKAPTOBON CUCTEME
koopauHart (X, Y, 2)?

OtBer: BekTOpHOE IpOM3BEAeHHE BEKTOPOB ONPeEAe/IseTCs 10
dpopmyue
i j k
X M 5
Xo Vo  Ea

VK-2.V.1

29.

[To xakoii popmyIie onpenensercs MoayJb BEKTOPHOTO
IIPOU3BE/IEHUSI BEKTOPOB?
OtBer: BesimunHa MojyJisi BEKTOPHOIO IPOM3BeIeHUS

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

YK-2.V.1

30.

YeMy paBHO pacCTOSIHHE OT TOUKH JI0 MPSMOit?
Otger: PaccTosiHue OT TOUKM /10 MPSIMOiIl PABHO /IVITUHE
nepneHAUuKYJIsIpa, ONYIEHHOr0 U3 JAHHOI TOYKH HA NMPSAMYI0.

VYK-2.B.2

31.

3amanne 1. CocTaBuUTh ypaBHEHHE TMPSMON MPOXOASIICH depes
x+2 yv—9

touky M(2,4) u nepreHIUKyISIPHON MPAMOiA T .
OtBeT 3anucaTh B BHJAE YPaBHEHHMs NPSAMOA C  YIJIOBBIM
Kod(uUImeHTOM

Otser:

¥y=-1,25x+6,5

3aganue 2. CoCTaBUTh YpaBHEHHE NPSMONM MpPOXOAsLIEH uepes
TOUYKY M(1,—4) u NEPIEHUKYIIIPHON psIMON
—4x —5y+14=0,

OtBer 3amucaTb B BHUAE YpPaBHEHHs MpPSMOH C  YIJIOBBIM
K03 pULIEHTOM

Ortser:

¥=1,25x—5,25

3aganue 3. CocTaBUTh YpaBHEHHE NPSIMOM MPOXOASAUIEH uepes
x+le y—-9

touky M(—1,—3) u napamiensHo mpsmMoit

—4 -5
OTBer 3ammcaTth B BHUJC ypaBHEHUS TMPSMOH C  YIJIOBBIM
KodduUIeHTOM
Otser:

¥y=1,25x—1,75

YK-2.V.1




3amanne 4. CocTaBUTh ypaBHEHUE MPSMOM MPOXOAAIIeH uepes

touky M(1,—1) u neprenaukynapHO# npsimoit ¥ = —5x + 2.
OtBer 3ammcaTth B BHJAE YPaBHEHHs MPSIMOM C  YIJIOBBIM
K03 uUImeHTOM

OrtBer:

¥y=02x—1,2

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

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

OtBer 3ammcaTh B BHUAE YpPaBHEHHS MPSMOH C  YIJIOBBIM

ko3 urmeHTOM

OrtBer:

y=-1,25x+4,75

32.

KakuM ypaBHEHHEM OMHUCHIBACTCS IIOCKOCTh B JICKAPTOBBIX
KoopauHatax (X, Y, z)?

OTtBeT: B 1ekapTOBBIX KOOPAUHATAX YPaBHEHHUE MIOCKOCTH
(KaHOHMYeCKOe YpaBHEHHE IIOCKOCTH)
Ax+By+Cz4+D=0

YK-2.3.1

33.

Chopmynupyiite  HeoOXoauMMOe U JOCTATOYHOE  YCIOBHE
napauieIbHOCTH MPSIMOU U TIJIOCKOCTH.

OTtBer:

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

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

34.

KakuM ypaBHeHHEM oONMCHIBaeTCs MNpsMas, MPOXOIMIas uepes
TOYKY (X0, Yo, Zo) M HMEIOIAs HANpPAaBISAIOMUNA BEKTOp C
koopauaatamu (I, m, n)?

OTBeT: YpaBHeHHe NPsSIMOi, MPOXo/silied Yepe3 TOUYKY (Xo, Yo,
Z0) M UMeEIOIAsi HANPABJSIIONINNA BeKTOp ¢ Koopaunatamub (I,

m, N) uMeeT BUJ x_{xn =22 _ %
m mn

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

35.

Kakxnm YPaBHCHHUEM OIMUCBIBACTCA IPAMaAsi, IPpOXOoAAliasa 4€pe3 ABC
TOYKH (X1, Y1, Z1) U (X2, Y2, Z2)?

OTBeT: YpaBHeHHe NPSIMOi, NPOXOAsLIell Yepe3 ABe TOYKH (X1,
X—X]_ — }'—}'1 — 3—31
¥-E ¥IU¥L  E3TE)

Y1, Z1) u (X2, Y2, Z2) ©IMeeT BUJL

YK-2.V.1

36.

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

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

VK-2.B.2

37.

C nomo1ibio Kakoil popMyIIbl MOKHO HANTH yroi Mexay
IpsIMBIMU?
OTBeT: yroJa Me:kay NpsiMbIMH MOKHO HAWTH U3 (POPMYJIbI

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




ay+ay

|ﬂ__|'i|T_|l’ rae iy M i, — HANPaBJIAIOIINE BEKTOPHI
1 ]

Cosgp =

NPSIMBIX

38.

Hopwmaib k miiockoctu umeet koopauHatel (A, B, C); koopauHaThl YK-2.V.1
HarnpasJISoNIEro Bekropa npsmoii (I,m,n)/ YK-2.B.2
C noMo1bio Kakoil popMyITbl MOKHO HAMTH yroil MEXIy MPsIMOH U
IIJIOCKOCTBIO?

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

(hopmyiibl
|Al + Bm + Cn|

VAT + B2+ 212+ m? + n?

sing =

39.

ITo xakoii popmMyIie MOKHO ONPEACIUTD PACCTOSTHUE OT TOYKHU JI0 YVK-2.V.1
IJIOCKOCTH?

OTtBet: PaCcTosiHME OT TOYKH 10 IJIOCKOCTH PABHO
| Az +By, # CagtD|
VATIETFC2
(Xo, Yo, Z0) KOOPJUHATHI TOYKH.

, e (A, B, C)- xoopauHaTel HOpMaiH K IJIOCKOCTH

40.

Hanumure kaHoHMYECKOE ypaBHEHUE 3JIIUIICA. VK-2.B.2

OtBer: KanoHH4YecKkoOe ypaBHEeHHUE JJUINIICA MMeeT BU/
xz J,z
az b2

41.

Hanummure kaHoHMYeCKOe ypaBHEHHE TUIIEPOOPHI. VK-2.V.1

OtBer: KanoHnueckoe ypaBHeHHe rUnep00JIbl HMeeT BUI
2 2

xt y )

al b2

42.

Hanumure kaHoHUYeCKOe ypaBHEHUE 1apadoIIbl. VK-2.B.2
OtBer: KanoHH4eckoe ypaBHeHHe mapado/ibl HMeeT BUJ
y:=2px

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

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

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

Kon
WHIAUKATOPA

Y4eOHbIM NJIAHOM HE IPEAYCMOTPEHO

Ilepeyenp Tem Ui KypCOBOIO IPOEKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOThI

MpeICTaBICHBI B Tabwmie 17.
Tabnuna 17 — Ilepeyers TeM Uit KypCcOBOTO POEKTUPOBAHMSI/BBITIOIHEHUSI KYPCOBOM pabOTHI

Ne i/t

[TpuMepHBIii TepeueHb TeM JUIsl KypCOBOTO MTPOEKTUPOBAHUS/BBINIOIHEHUS
KypCOBO# pabOThI

Y4eOHbIM MJIaHOM HE PEIYCMOTPEHO

BOHpOCLI AJid IIPOBCACHUA HpOMC)KYTOLIHOI‘/’I arrecralluu B BHUAC TCCTUPOBAHUA

IpeJICTaBICHBI B Ta0wmIe 18.

Tabmuna 18 — [IpumepHBIii IepedeHb BOITPOCOB TSI TECTOB

Ne

/1

Kon

[IpuMepHBIi mepeyeHb BOIIPOCOB ISl TECTOB
WMHJIKaTOpa




TumoBoil BapuaHT TECTOB

1 cemectp
Hana matpuia 1) a,, YVK-2.V.1
2) -y,
@y Qg )
A=( ).
Ay Qoo
woE 3) ay
Eé anredpanveckoe
JOTIOJIHEHHE A, 4) Q32
PaBHo... Ortser: 3)
N3 npuBeaéHHbIX dyy  dyo YK-2.V.1
a d
MaTpull oOpaTHbIE 1) 21 22 OIIK-1.B.1
0 a,,
CYIIECTBYIOT Y
MaTpHII. .. 0 0 ay;
2) 0 0 am
0 0 ag,
A5 A4y A4y
3) | 0 ay; ap,
0 0 a;,;
@11 Gz g3
4) (ﬂﬂ Gz ﬂ:a)
0 0 0
Ortser: 3)
Kakum merogom moxuo | 1)  T'. Kpamepa YK-2.3.1
e CHCTEMY,
PEHIHTE HeTeny 2) K.®.Taycca
OTIPENIEITUTENIb OCHOBHOM
MATPHIIb KOTOPOi paBeH 3) c moMoIIbI 00pPAaTHON MaTPHIIBI
HYJIO 4)  mo0BIM crIOCOO0OM
Ortger: 2)
Cucrema coBMmecTHa | 1)  OGombie 1 YK-2.3.1

TOrJa M TOJIBKO TOraa,

KOrJa...

2)  PpaHr MATPHUIbI CHCTEMbI PaBeH

PaHry pacmiMpeHHOd MATPHULbI

CHCTEMBI
3)  panr pasen 0
4)  panr paseH |




OrtBer: 2)

JIns BEKTOpOB da u b | 1) BEeKTOpHI MEpIEHAMKYISIPHBI VK-2.V.1

BBINIOJIHAKOTCS YCIOBUS: 2) BEKTOpBI NapajUIEIbHbI

3) BEKTOpBHI MapaJuiejbHbBI U HE MOTYT

by by b JeXKaTh Ha OJJHOM IPSIMOU
ay @y @z 4) BEKTOpbI JIeKAT HA OJHOM MPAMOI
Torna.... AJIH NapaJLIeIbHbI
OrtBer: 4)
BekropHoe 1) komnmHeapHoii mrockoctH, B | YK-2.3.1
MIPOU3BE/IEHNE BEKTOPOB KOTOPOM JIe)KaT IepeMHOKaeMble
aub- s10 BEKTOP... BEKTOpa

2) NepueHIHKYJISAPHbIH
IJIOCKOCTH, B KOTOPOil Jjexar
nepeMHOKaeMble BEKTOPBI

3)  wHyneBoi

4)  coBmamamOIMi C ONHHM W3

MEPEMHOKACMbIX BEKTOPOB

OrtBer: 2)
PaccrosiHue OT TOYKH 10 |Axg+Byy+C| VK-2.3.1
1)
A2 nZ (a2 a2
ILIOCKOCTH MOYHO VAT+B VA“+C
BBIYHCIIUTH 110 2) A, As+B, Bo+C, Ca
I [
dopmye... ﬂ'Af+Bf+:’I‘f-JA§+H§+C‘ZZ
3) |A$u+3}’u+CZu+D|
VAZ+BZ+C2
4) |Am+Bn+Cp|

VAT BT T mE 4n® 4pt

Ortser: 3)




8 | l'eomerpuueckoe wmecto | 1)  rumepOomoi YK-2.3.1
TOYEK TUIOCKOCTH, CyMMa 2)  mapaGoroii
pacCTOAHUN OT KaxJ0i
U3 KOTOpPBIX JO JBYX 3)  oKpyx)HOCTBIO
JAHHBIX TOYEK JTOH 4) ITHIICOM
TUIOCKOCTH ecThb
OrtBer: 4)
BEIMYMHA IIOCTOSTHHAS,
Ha3bIBAETCH. ..
9 | Haiitn ypaBHEHHUE 1) x+1 _ y-2  z—4 VK-2.3.1
OpsIMOM,  TIPOXOASIICH -3 2 4
yepes TOUKY 2) X+l _ y+2 _ z+4
A(—1;2;4), : ? *
HEepIEHIUKYIISPHO 3) x-1_ y-2 =z—4
-3 -2 —4
TUIOCKOCTH
3x-2y-4z+1=0 4) Eroym2_=E
-3 -2 -4
Oreer: 1)
10 | Pemuts cuctemy | 1) x=0,y=1,z=-3 VK-2.3.1
JUHEWHBIX  YpaBHEHUU 2)  x=0,y=1,2=-2
METOZIOM l'aycca
x+1;r—|-z:—2 3) X:O,y:'l,Z:2
2x —yv+3z=-10
—x+2y—z=5 4) XZO,y:-l,Z:-Z
Orser: 1)
11 | Beraucnuth 1) (_1 _5) YK-2.V.1
7 2
OIIK-1.B.1
2 -1y /1 -2 2 7 2
(j_ 2)(3 2) ) (1 n}
0 o0
) (=)
7 2
9 (G )
Ortger: 1)
12 | dana matpuna YK-2.V.1

1) as»




2) —agz

s SR b
A= :
(“:1 ﬂ"::) 3) g1
Eé anrebpanuecKoe 4 ~au
JIOTIOTIHEHHE 421 | OtBer: 2)
paBHO...
13 | Marpuua ATt 1) Aat-axa4-at VK-2.3.1
Ha3bIBaeTCsI  OOpaTHOM ) Al-Ax1
MaTpule A, eciu
BBITIOJIHAETCS YCIOBHE 3 A-A=A-AT'=E
4 At-A=0
Otgert: 3)
14 CKaﬂHpHBIM 1) |c_£| | E| Arccos o YK-2.3.1
NPOU3BEJCHUEM  JIBYX -
= 2) la | b| ctg a
HCHYJICBBIX BEKTOPOB @
u b HasbiBaercs 9HCIIO, | 3) |E||E| COS ot
paBHoOE. .. -
4) lal|b|tge
Ortger: 3)
15 | Yemy paBHO cmemranHoe | 1) 0 YK-2.V.1
IPOU3BE/ICHUE BEKTOPOB ) 1
aba
3) -2
4) 2
Ortger: 1)
16 | YpaBHeHue mpamoii, | 1) (x—a)+(v—>b)=0 VK-2.3.1

MPOXOJIAIIECH 4Yepe3 IBe
TOYKHU MOXHO COCTAaBUTH

o ¢popMmyIe. ..

) Yoy _ Xy
B | Lt |

3) Alx—x)+B(y—y)=0
4) yv—yvy = k[x—xﬁ)

OrtBer: 2)




17 | F'eomerpuueckoe ™ecto | 1)  Ilapabomy YK-2.3.1
TOYEK, KOTOpbIE 2)  OKpyKHOCTS
XapaKTePU3YIOT
SKCUEHTpUCHUTET €& >1 3) rumepboay
HpeJCcTaBIsieT cOO0M 4)  swmnc
Ortser: 3)
18 c 1) nedcTBUTEIBHOMN OChIO YK-2.V.1
OtHomieHne —
4 2) acuMNTOTOMN
Ha3bIBACTCH. ..
3) IKCHEHTPHCHTETOM
4) (pokaIbHBIM PaguyCcoOM
Ortger: 3)
19 | Haiitu ypaBHeHHe | 4y X +1_ y-2  z—-4 VK-2.V.1
3 -2 -4
pSMOW,  IPOXOIALLEH
x+1 42 Z+4
yepes TOUKY |  2) = =
3 2 4
A(—1;2;4),
x—-1 v—2 z—4
HEePICHAUKYIISPHO 3) S 5 .
TUIOCKOCTH
x+1 y+2 Z+4
3x-2y-4z+1=0 by ST LT
Orser: 1)
20 | Ompenenuth kakoe | 1) x“+y--8x=0 YK-2.3.1
aBHEHHE JTMHUT .
P 2)  x=-=,/25—y7
COOTBETCTBYET :
napabore... 3)  -2x%+3y7-4x+15y+4=0
4)  x+4y-2y*-5=0
OrtBer: 4)
21 | Pemwuth cuctemy | 1) x=0,y=1, z=-2 YK-2.3.1

JUHEHUHBIX  YpaBHEHUMU

METOAOM l'aycca

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

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




xt+yt+z=2
2 —y+3z=10

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

—Xx+2y—z=->5 Otser: 4)
22 | Beruncautb YK-2.3.1
-1 -1 4 -2 7 1
(1 1)'(3 2) 1) (—? n)
-7 0
2 (3 o)
1 0
3 ;)
0o 1
9 (5 7)
OrtBer: 2)
23 | Kakas u3 touek nexwur | 1) (0; 3) YK-2.3.1
Ha psAMor y =-2X + 1?7 | 2) (-1; 3)
3) (2;3)
4) (-2;1)
OtBert: 2)
24 | Tlpsmasy =2X +5 1) tg(5) YK-2.3.1
o0pazyer ¢ 2) tg(-2)
HOJIOKUTEITLHBIM 3) arctg(2)
HarnpasieHueM ocu OX 4) tg(2)
yTOJ 0., PaBHBIH. ... OtBer: 3)
25 | Yroa Mexy mpsiMbIMH 1) tge= ‘ 1-5 VK-23.1
1415
y=x+1y=5%+3
onpesensercs m | 2) TE‘P==‘1i;t5
bopmye: —(es)
3) w'e= |1+1$.:-5}
3-5
4 w'e= ‘1+155
Ortger: 1)
26 | [Ipu pemieHUH CUCTEMBI 1) ‘5 3 YK-2.3.1
8 7

JUHENHBIX  YpaBHEHUU




{421;3?1_:53 mo | 2) i —3?‘
IIpaBUILy Kpamepa 3) 5 3 ‘
onpenenutesb A umeer & =7
A
OrtBer: 2)
27 | Ilpu pelieHHuH CHUCTEMBI 1) (2;-1) YK-2.V.3
JUHEWHBIX  YpaBHEHUH 2) wmerton Kpamepa HenmpumeHuM
{x1+ 2x, =0 3) (1;2)
4x, +8x,=1 5 (21
METOJIOM Kpamepa Orger: 2)
MIOJTY4YCH OTBET. ...
28 | Pemuth cHCTeMY 1) (1;0;0) YK-2.3.1
JIMHCWHBIX ~ ypaBHEHUIA 2) (0;1;0)
meromoM Kpamepa: 3) (0;0;1)
X, +x;—x3=0 4) (1;0;1)
[ffl__zii ii: ; g Otger: 4)
29 | IlokazatenbHass  ¢opma 1) NE) ei%n YK-2.3.1
KOMIUIEKCHOT'O YUCIia _ 3m
z=-1+iumeer BUn: 2) fze:
3) V2e'r
4) M’EEEE
Ortser: 2)
30 | Moaynb KOMITJIEKCHOTO 1) 0 YK-2.3.1
qucia Z = —i paBeH: 2) 1
3) 2
4) 5
OrtBer: 2)

Cucrema OLICHUBAHUS TECTOBBIX 3aJaHUM:

1 tum) 3amanne KOMOMHHUPOBAHHOTO THUIA C BHIOOPOM OJHOTO BEPHOTO OTBETA W3 UYETHIPEX
MPEJIOKEHHBIX U 000CHOBaHHWEM BHIOOpA CUMTAETCS BEPHBIM, €CIIHM MPABWIBHO yKa3aHa 1udpa
WCIIOJIb3yeMbIE TIPU BBIOOpE OTBETA.
COBIaJIEHHE C BEPHBIM OTBETOM OLIEHHUBaeTCs | OGajioM, HEBEPHBINA OTBET WIIH €T0 OTCYTCTBHUE —

H TIPHUBCICHBI

0 Oan0B.

KOHKPCTHBIC ApPTyMCHTHI,




2 Ttun) 3agaHue KOMOMHHMPOBAHHOTO THMA C BBIOOPOM HECKOJBKHUX BApUAHTOB OTBETA W3
NPEUIOKEHHBIX U Pa3BEPHYTHIM OOOCHOBAaHHMEM BBIOOpA CUMTACTCS BEPHBIM, €CIH MPAaBUIBHO
yKa3aHbl TUGPBI U MPUBEACHBI KOHKPETHBIE apTyMEHTHI, HCIIOJIb3yEeMbIE TIPH BBIOOPE OTBETOB.
[TonHOE coBMaeHHE C BEPHBIM OTBETOM OIICHHBAETCs | 0ayioM, eciu JOMYyIICHBI OMUOKH WU
OTBET OTCYTCTBYET — () 6aIIoB.

3 tum) 3amaHue 3aKpBITOTO THIIA HA YCTAHOBJICHHWE COOTBETCTBUS CUMTAETCS BEPHBIM, €CIU
YCTAQHOBJICHBI BCE COOTBETCTBHS (MIO3UIMM W3 OJHOTO CTOJOIa BEPHO COIOCTABJICHBI C
MO3HIHSAMU APYyroro ctojdua). [ToiHoe coBmaaeHne ¢ BEPHBIM OTBETOM OIlIEHUBaeTcs 1 Oamiom,
HEBEPHBII OTBET WK €ro oTcyTrcTBHe — () 0amioB

4 tun) 3amaHue 3aKPHITOTO THIA HA YCTAHOBJICHUE IOCIIECIOBATEIBHOCTH CUYHUTACTCS BEPHBIM,
€CIIM TPaBUJIBHO YyKa3zaHa BCS MoOcCienoBaTelnbHOCTh IUdp. [lomHOe coBmageHne ¢ BEpHBIM
OTBETOM OIIeHUBaeTcs | Gayiom, eciiv IOMYIIeHbI OIMOKYU UM OTBET OTCYTCTBYET — () Gayuios.

5 Tun) 3amaHue OTKPBITOTO THIA C PA3BEPHYTHIM OTBETOM CYHTAETCS BEPHBIM, €CIH OTBET
COBIAJA€T C OSTAIOHHBIM [0 COACPKAHUIO W TOJHOTE. [IpaBWIIBHBIN OTBET 3a 3allaHHe
olleHUBaeTcs B 3 Oaiia, €Clii JIOMYIIeHa O{Ha OIKUOKa \ HETOUHOCTH \ OTBET MPaBUIIbHBIN, HO HE
HOJIHBIH - 1 a1, ecnu gomyineHo 6osiee 1 ommoOKH \ OTBET HEMPAaBUJIbHBINA \ OTBET OTCYTCTBYET
— 0 6asoB.

[lepeueHb TeM KOHTPOIBHBIX PabOT MO MUCHUIUITHHE OOYYAIOIIUXCS 3a09HON (hOPMBI
oOydeHus1, mpeacTaBieHbl B Tabnuie 19.

Tabmuna 19 — [lepedeHb KOHTPOIBHBIX PadOT

Ne n/mn Ilepeuenb KOHTPOJIBHBIX PabOT

He npenycmotpeno

10.4. Meroguueckue  Marepuaibl,  ONPEACIAIOIIME  HPOLEIypbl  OLIEHUBAHMS
WH/IMKATOPOB, XapaKTEPU3YIOMIUX dSTanbl (HOPMUPOBAHMS KOMIIETCHIMH, COAEp)KaTcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernameHTHpYylOIIMX NOPSAAOK M IPOLEAYPY
NPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH M MPOMEKYTOUHOW aTTeCTAllMi O00yYaroIInuXCst
I'VAIL

11. Meroaudeckue yka3aHus AJisE 00y4JaOIUXCs IO OCBOCHUIO JUCITUTUTHHBI
(Huoice npugoosamcs pekomeHoayuu no cocmasiienuto 0aHHo20 pasoeia)

11.1. MeTtoauueckne yka3zaHus [ OOYYalOIIMXCS 10 OCBOCHMIO JIEKIMOHHOI'O
matepHana (eciu npedycmMompero yY4eoOHviM NAAHOM N0 OAHHOU OUCYUNIUHE).

OCHOBHOE Ha3HAYEHME JICKIIMOHHOIO MaTepHana — JIOTHYECKH CTPOWHOE, CUCTEMHOE,
riyOOKoe U sICHOE W3JIoKEeHHe yueOHoro marepuana. HasHadeHune cOBpEMEHHOM JeKIuU B
paMKax TUCUUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMAIUIO MO TEME, a B OCBOECHUU
(byHaaMeHTaNbHBIX NpoOJeM JUCHMIUIMHBI, METOJOB HAayyHOro IIO3HaHMS, HOBEWUIIMX
JOCTHKEHUI HayyHOW MbIcau. B yuyeOHOM mpoliecce JIEKIHs BBIIOIHSAET METO/I0JIOIMYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMU. JIeKIUs packpbIBaeT MOHATUHHBIN anmapar
KOHKPETHOW 00JIacTH 3HaHUs, €€ MpoOJeMbl, JAAeT LEeIbHOE NPEACTaBICHUE O AUCLUILINHE,
MIOKAa3bIBACT B3aUMOCBS3b C APYTMMU AUCLUIUIMHAMM.

[InaHupyeMble pe3yibTaThl IPU OCBOEHUU 00YYaIOUIMMUCH JIEKIIMOHHOTO MaTepuana;

— IIOJIy4YCHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUW, YPOBEHb
KOTOPBIX OINPEIEISIETCS LEIEBOM YCTAHOBKOM K KaXK 10 KOHKPETHOU TEME;

— IIOJIy4€HHE OIbITa TBOPYECKOI pabOThI COBMECTHO € IPENOJaBATEIEM;

— pa3BuUTHE MNpPO(ECCHOHAIBHO-IEIOBBIX  KauecTB, JIIOOBU K  NpeaMeTy U
CaMOCTOSATEIBHOI'O TBOPYECKOTO MBIIIJIEHUSI.

— TOsIBJIEHHE HEOOXOJMMOro HHTEpeca, HEOOXOAMMOTO I CAMOCTOSTEIbHOW PadoTHI;




— IOJIy4eHUE 3HAHUU O COBPEMEHHOM YPOBHE pa3BUTUS HAYKM M TEXHUKM U O
IIPOTHO3€ UX Pa3BUTH Ha OJMIKaMIINe TObl;

— Hay4yuTbhCS METOJUYECKH oOpabaTbiBaTh MaTepuan (BBIACIATH TJIABHBIC MBICTH H
IIOJIOKEHUSA, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPATH MX B  Pas3jIMYHBIX
(bopMyITUPOBKax);

— TOJIyueHHE TOYHOT'O TOHUMAaHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSTHH.

JIekuMOHHBI MaTepUall MOXET COIPOBOXKIAATbCA JEMOHCTpalUed CIaiJoB U
UCIOJIb30BAaHUEM Da3JaTOYHOIO MaTepuajlia IpU IPOBEIEHUH KOPOTKMX JTUCKYCCH 00
OCOOEHHOCTSIX IPUMEHEHUSI OT/IEIbHBIX TEMATHUK 110 IUCLHUIUIMHE.

CrpyKTypa npefocTaBieHys JEKIHOHHOIO MaTepuara:

— Omnpenenenns MaTeMaTUYECKUX TEPMUHOB.
—  DOopMyIMpPOBKA TEOPEMBI.

— JloKa3arenbCTBO TEOPEMBL.

— HMnmoctpupyroiue npumepsl.

11.2. Meroauueckue yka3aHus UIsl OOYYArOIIUXCS IO TPOXOXKICHHUIO MPAKTHUECKUX
3aHATUH (eciu npedyCMOmpeHo y4eOHbiM NIAHOM NO OAHHOU OUCYUNTIUHE)

[IpakTHyeckoe 3aHATUE SIBISETCS OIAHON W3 OCHOBHBIX (POpPM OpraHu3amuu y4eOHOTro
npoliecca, 3aKII0YaonIasics B BBITOJTHEHHN 00YJaIOUIMMHUCS MO/ PYKOBOJICTBOM ITPETIOIaBaTels
KOMILIEKCAa YYEOHBIX 3aJaHUl C eI YCBOCHHS HAyYHO-TCOPETUYECKHX OCHOB Yy4eOHOM
JTUCIUATUTMHBL, IPUOOPETEHHsI YMEHU M HaBBIKOB, OIBITA TBOPYECKON JAEATEIBHOCTH.

Lesbro MpakTUYECKOTo 3aHATHUS ISl 00YUYarOIIerocs SIBISETCS MPUBUTUE OOYYAIOIIHMMCS
YMEHUH 1 HaBBIKOB MIPAKTUYECKOH JIEATEIFHOCTH 110 U3y4aeMOU JUCHIUTUINHE.

[Tmanupyembie pe3yabTaThl IPH OCBOCHUH 00YUYaIONIMMCS TIPAKTUYCCKUX 3aHATHI:

— 3aKpeIUICHUE, YriyOJIeHHue, pacIIUpeHUe M JeTAIW3alis 3HAHWHA TPH PEIICHUH
KOHKPETHBIX 3a]1a4;

— pa3BUTHE I[I03HABATEJBHBIX CIOCOOHOCTEH, CaMOCTOSITEIBHOCTH  MBIIUICHUS,
TBOPYECKON aKTHBHOCTH;

— OBJIAJICHHE HOBBIMH METOJAMH M METOJUKAaMHU H3y4YCHHs KOHKPETHOW y4eOHOM
JVICIIATUTAHEI,

— BBIpa0OTKAa CHOCOOHOCTH JIOTMYECKOTO OCMBICIEHHUS] TOJTYYEHHBIX 3HAHUM JUIs
BBITIOJTHEHHU S 33/I1aHUN;

— ofecrieueHue palMOHAIBHOTO COYETAaHUsl KOJJIEKTUBHOM M MHAMBHIYaTbHON (popm
00yJeHwusI.

TpebGoBaHus K TPOBEICHUIO TPAKTUYCCKUX 3AHITHI
[IpakTHueckue 3aHATHS HAUMHAIOTCS C 3allUCH B JKypHAJI MpEnojaBaTelis
MPUCYTCTBYIOIIUX CTY/EHTOB. 3aTEM OOBSBIISIETCS TEMa MPAKTUUECKUX 3aHSATHI.
[IpenonaBaTens uyWTaeT yCIOBHE 3aJaud MU MpEUIaraeT CTYAEHTaM CaMOCTOSTEIbHO
pelnTh 3ajady, MCIOJb3Yys 3HAHUS, IOJIyY€HHbIE CTYyJE€HTOM Ha Jekuuu. CTyAeHrT,
KOTOPBIN
CryneHT, nepBbIM pELIMBIINN 3a/lady, BbI3bIBAE€TCA K Jocke. B ciydae eciu cTyaeHT
MPaBWJIBHO PEIIWI 3a/1a4y, OH MoiydaeT 5 6amnoB. Ecnu cTyaeHT peniaer 3aaq4y ¢ HTOMOIIbIO
npenojaBaTens, TO mnoiydaer 4 Oamta. 3aTeM, B KOHIIE CEMECTpa, OLEHKH CTYJIEHTOB
(BKJTIOYAst OLIEHKY MOCEIIaeMOCTH) MepeBOIATCS B O0HYCHI (kauecTBO) oT 0 10 5 6anoB. Ot
O0HYCHI 100aBIAIOTCS K 001Iel cyMMe 0aJIJIOB B paMKax MOJIYJIbHO-PEHTHHTOBOM CHCTEMBI.
CrygeHTaM BbIIAaeTCs JIOMallHee 3aJaHue B BUAE 3a7ad, KOTOpbIE OHHU CHAIOT B
YCTaHOBJICHHbBIE CPOKHU

11.3. Meroauyeckue ykazaHus UIsi 0OYJaIOMIMXCS MO MPOXO0XKIESHHIO CAMOCTOSITEITHHOM
paboThI



B Xoze BBINIOJIHEHUSI CaMOCTOSITEIbHON pabOThI, 00YJAIONIUIICS BBIMOIHAET paboOTy MO
3aJIaHUI0 ¥ TP METOJMYECKOM PYKOBOJICTBE ITpENoJaBaTelisi, HO 0e3 ero HemoCpeCTBEHHOTO
y4JacTusl.

Jlns oOyuaromuxcsi o 3a049HOM (hopme OOydeHHs, caMOCTOSITeIbHAs paboTa MOXKET
BKJIIOUaTh B €051 KOHTPOJIbHYIO PaboTy.

B mpornecce BBINONHEHHST CaMOCTOSTEIbHOM paboThl, y oOydaromierocsi GopMupyercs
1es1eco00pa3Hoe IIaHMPOBaHUE pabouero BpEMEHU, KOTOPOE MO3BOJIAET UM Pa3BUBATh YMEHHS
Y HaBBIKM B YCBOGHHM M CHUCTEMAaTH3allMU NPUOOPETaEeMbIX 3HAHUH, 0OECIeunBaeT BBICOKHUI
YPOBEHb YCIEBAEMOCTH B TNepuOJ OOydYeHHs, IOMOTAaeT IOJYYUTh HABBIKH TOBBIIICHHS
poeCCHOHATBHOTO YPOBHSL.

MertoauyeckuMH ~ MaTepuallaMH,  HANpaBJSIOIIMMU  CaMOCTOSITENIbHYIO — paboTy
00yJaIOIIMX CSISIBISIOTCA:

—  y4e0OHO-METOIMYECKUN MaTepHa 1o TUCIHUILINHE;

11.4. MeTtoguueckue yKazaHMus Uil OOYYaroIIMXCS IO IPOXOXKACHHUIO TEKYIIEro
KOHTpOJI YCIIEBAEMOCTH.

Tekymuii KOHTPOJIb YCIIEBAEMOCTH MPEIYCMATPUBAECT KOHTPOJb KadeCTBAa 3HAHUM
00y4aromuxcsi, OCYIIECTBIIEMOT0 B TEYCHHE CEMECTpa C IIeNbI0 OIICHUBAHMS X0/l OCBOCHUS
JUCLIUATIIINHBI.

B Teuenme cemectpa B cucreMe auctaHimoHHoro oOydyenus ['YAII B ¢opme
TECTUPOBAHUSI MPOBOISTCS JIBE IPOBEPOUHBIE paOOThl IO pEUICHHIO 3a7a4 W OJAUH
TEOPETUYECKHUIl onpoc (MepeueHb BOMPOCOB Ul TECTOB pa3MelleH B «baHke BOIPOCOB» B
cucteMme qucTaniuoHHoro ooyuyenus I'Y AII).

Pe3ynbTarhl TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH OyyT YUUTHIBATHCS MIPU MPOBEACHUN
MPOMEXYTOUHON  arrecTanu (IpU  HUCHOJIB30BaHUM  OaTbHO-PEHTHHIOBOM  CHUCTEMBI
OLICHUBAHMS, KaXIbIi BUJ KOHTPOJIS OLIEHUBAETCA B Oamax, U3 KOTOPHIX (OpMHUpYyETCs
UTOTOBBIN PE3yIbTAT).

11.5. Metoauueckue ykazaHus i OOYYarOLIUXCs MO MPOXOXKAECHUIO MPOMEXYTOUYHOM
aTTeCTalUN.

IIpomexxyTounass  artecranuss  oOyyaroIMxcs  HpeAycMaTpuBaeT  OLEHHBAaHUE
MIPOMEXKYTOUHBIX U OKOHYATEIbHBIX PE3YyIbTaTOB 00ydeHMs MO auciuruinHe. OHa BKIIIOYAeT B
ceost:

— D9JK3aMeH — (opma OLEHKM 3HaHUM, NOJYyYEHHBIX O0OydYaloIIMMCi B Ipolecce
U3y4eHHs BCel AMCLUIUIMHBI WM €€ YacTH, HaBBIKOB CaMOCTOSITENIbHOW paboThl, CHOCOOHOCTH
OPUMEHSTh MX JUIS PEHICHUs] MPAaKTUYECKUX 3a7ad. DK3aMeH, Kak MpaBUJIO, MPOBOJUTCS B
MEPUOJ HK3aMEHALlMOHHOM CECCHMM U 3aBEpILIACTCA aTTECTAllMOHHOM OLEHKOW «OTIUYHOY,
«XOPOLIOY, KYAOBIETBOPUTEIILHO», «HEYIOBIECTBOPUTEILHOY.

— Cucrema OLIEHOK NpH MPOBEIEHUU MPOMEXKYTOUYHOM aTTeCTallMd OCYLIECTBIIIETCS B
cooTBeTcTBUM ¢ TpeboBaHusMH [lomoxenuit «O TekylleM KOHTpPOJIE YCIIEBAEMOCTH U
POMEXKYTOUHOM aTTectanuu cTyAeHToB I'YAIl, oOy4aromumxcs mo nporpaMmam BBICILIETO
oOpa3zoBanus» U «O MOAYIbHO-PEHTUHIOBOM CHCTEME OLIEHKU KadecTBa y4eOHOW paboTh
ctyneHToB B ['YAII».



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




