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AHHOTaUs

Hucuunnuna «MaremaTuka. AHaAIUTUYECKasi TEOMETPHs U JIMHEWHas anre6pa» BXOAUT B
o0pa3oBaTeNbHYI0 MPOTpamMMy BEICIIETO0 OOpa3oBaHUS — TWporpamMmy OakamaBpuara IO
HarnpaBiaeHuto moaroroku 10.03.01 «MuapopmanronHass 0€30MacHOCTh» HANPABICHHOCTH
«be30macHOCTh KOMIBIOTEPHBIX cucTeMy. JlucuumnuHa peanusyercs kKadeapoi «Nely.

JucuumnnuHa HaueaeHa Ha GOpMUPOBAHKE Y BBITYCKHUKA CIEIYIOIIMX KOMIETCHIIHIA:

YK-2 «CrocobeH ompenensaTh Kpyr 3aad B paMKax TMOCTaBJICHHOW IEIM U BBIOUPATH
ONTHUMAJIbHBIE CIIOCOOBI MX PEIIEHUs, UCXOS U3 JEHCTBYIOIIMX MPABOBBIX HOPM, UMEIOIIUXCS
PECYPCOB U OTPAHUYECHUI

OIIK-3 «Crioco6eH UCTIOIb30BaTh HEOOXOIMMBIE MATEMATHICCKUE METOIBI JIJISl PEIICHUS
3a/1a4 MpOPEeCCHOHATBHON JAEITETLHOCTI

ConepxaHve JUCHMIUIMHBI OXBaThIBAET KPYr BOIIPOCOB, CBSI3aHHBIX C TEOpHUEHN
KOMIUIEKCHBIX YHCEJ, CHUCTEMaMU JIMHEWHBIX YpaBHEHUW, JIMHEWHBIMU MPOCTPAHCTBAMHU,
BEKTOPHOH anreOpor U aHATUTHIECKON reOMEeTPHECH.

[IpenogaBanue MUCIUIUIMHBI TPEIyCMATPUBACT CICAYIONME (HOPMBI OpraHU3AHUN
yuyeOHOro mpolecca: JeKIUH, NPaKTHUYeCKHe 3aHSATHS, CaMOCTOsTeNlbHas pabora
oOyuJaromerocs.

[IporpamMmMoil AMCHUIUIMHBI NPEAYCMOTPEHBI CIEAYIOIIME BHUIbl KOHTPOJS: TEKYIIHMI
KOHTPOJIb YCIIEBACMOCTH, IIPOMEKYTOIHAS aTTECTAIUs B (hOpMe IK3aMEHA.

OO6miasi TpyA0EMKOCTh OCBOEHUS JMCLUUIUIMHBI COCTaBISET 5 3aueTHBIX enuHun, 180
YacoB.

S3bIK 00yUYeHUs IO TUCIUILTUHE KPYCCKHM »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

HucuummmHa «MareMaTtuka. AHATUTHYECKass TEOMETpUs H JIMHEWHas anreopay
SIBJIIETCS BOKHOM COCTaBHOM YacCThIO Kypca BbICIIEH MaTeMaTUKU, KOTOPBIH JIEKUT B OCHOBE
BCEHl CHUCTEMBI BBICHIETO OOpa30BaHHSI COBPEMEHHOTO  CICIUATNCTa H  H3y4aeT
MPOCTPAHCTBEHHbIE (OPMBI U  KOJIMYECTBEHHBIE COOTHOILIEHUS OKPY)KAIOIIEro Hac
JEACTBUTEIILHOTO MUpA.

W3ydyenne  gaHHOW  OUCHUIUIMHBI — TO3BOJISIET  Pa3BUTh  MPOCTPAHCTBEHHOE
MPEJICTABICHUE CTYACHTA, CTHUMYJIHPYET €ro BOOOpakeHHE; pa3BUBACT €ro CYCTHHIC
CIIOCOOHOCTH; TMO3BOJIIET JIEMOHCTPUPOBATH LIEJICYCTPEMIEHHOCTh, OPraHU30BaHHOCTh INPHU
MIPOBEICHUH OOJIBIIETO 00hEMa BHIYUCICHUH; 00BEANHACT OONBIIMHCTBO PAHHEE N3YUEHHBIX
MOHSATHUH.

BaxHOCTh yKa3aHHBIX TOJOXEHHUI OOYCIIOBICHA TEM, YTO MAaTeMaTHKa SBISETCS HE
TOJIBKO MOIIHBIM CPEJICTBOM PELICHUS MPUKIATHBIX 337]a4 U YHUBEPCATbHBIM SI3bIKOM HAYKH,
HO TaK)X€ U 3JIEMEHTOM OOIIEH KyIbTypHI.

Matematuueckue METOAbl HMCCIEAOBAHUSA, MOJEIHPOBAHUS, MPOCKTUPOBAHMUS,
OIMHPAIONIYIOCS Ha JAHHYIO JUCIHILIMHY, UTPAIOT BCe OOJBIIYIO POJIb B COBPEMEHHOW HayKe
U TeXHUKE. B 3HaYNTENbHOM CTEMEeHU 3TO BHI3BAHO BCE YOBICTPSIOIIUMCS Pa3BUTUEM HAYKH H
TEXHHWKH, TJIABHBIM 00pa30M BBIYHCIUTEILHON TEXHHKHM W HH()DOPMAIIMOHHBIX CHCTEM, a
TaKk)Xe KOMIBbIOTEpHU3AIMel MpakTUYecku BcexX obiactel 3HaHWN. BO3MOXKHOCTH YCHEIIHOTO
WCIOJIb30BAHUS MAaTEMATHKH JIJIS PEIICHUS KOHKPETHBIX 33Jla4 CYIIECTBEHHO PACIIHPSIOTCS,
4YTO, B CBOIO OdYepelb, MPUBOAUT K HOBBIM TpPEeOOBaHUSAM, TMPEABIBIAEMBIM K
MaTeMaTHYeCKOMY 00pa30BaHUIO COBPEMEHHBIX CIICIUAIMCTOB B OOJIACTH MaTEeMaTHYCCKHX
METO/IOB.

B o0Omacti BocnuTaHWS JIMYHOCTH LEJIBIO IOATOTOBKH IO JAQHHOW UCIUTUIHHE
aBrsgeTcs (HOpMHUpPOBAHHE CIOCOOHOCTH JIOTHYECKH BEPHO, ApTyMEHTHPOBAHHO M SICHO
CTPOUTH YCTHYIO U TUCBMEHHYIO PEYb.

1.2. JlucuumiuHa BXOJUT B COCTaB 00s3aTeIbHON YacTH 00pa3oBaTEIbHON MPOTPAMMBI
BhICHIer0 oOpa3oBanus (nanee — OIT BO).

1.3. TlepeueHb MIAHUPYEMBIX PE3YIHTATOB OOYUEHUS MO AUCLUUIIINHE, COOTHECEHHBIX C
IUIaHUpyeMbIMH pe3ynbTratamu ocBoeHust OIT BO.

B pesynbrate u3yueHus AMCHUILIMHBI OOYUYAIOUIUICS JOKEH 00JaJaTh CIEeTyIOIUMU
KOMTICTCHIIMSIMY WJIM WX 9acTaMu. KOMIETeHIINY W WHIUKATOPHI MX JIOCTHKEHUS TIPUBEICHBI B
tabnure 1.

Tabmuma 1 — I[lepeyens KOMITETEHIIMIM ¥ UHIUKATOPOB UX JTOCTHKECHUS

Koo u
Kareropus (rpymnmna) Kon n HanMeHoBaHMe UHIUKATOpa
HaMEHOBaHUE
KOMIIETEHIIAH MOCTHKEHUS KOMIIETEHIIAN
KOMITIETEHIIN U

VK-2.3.1 3HaTh BUIBI pECYPCOB U
OTpaHMYEHUS JJIS PELIEHUS OCTaBICHHbIX
3ajga4
VYK-2.Y.1 ymeTs NpoBOANUTH aHAJIN3
MIOCTaBJIEHHOM L1eTH U (POPMYIUPOBAThH
3aJ1au, KOTOpbIe HEOOXOUMO PEIIUTh IS
ONTUMAJIbHBIE
YHuBepcanbHble €€ JIOCTHXKEHUS
CIocoObl UX
KOMIIETCHIIUU VYK-2.Y.3 ymeTs BbIABUTATH
pELIeHNUs, UICXOAs U3 . .
aNbTepHATUBHBIE BAPUAHTHI IEHCTBUH C

VYK-2 Cnocoben
ONPEIEINATh KpyT
3aJ1a4 B paMKax
IIOCTaBJIEHHOW LIENH
U BBIOUpATh

EHCTBYIONTUX
a1 m 1[eTbI0 BRIOOpA ONITUMAJIBHBIX CTIOCOO0B
MPaBOBBIX HOPM,

perieHus 3a/1a4, B TOM YHCJIE C TIOMOIIIBIO
HAMEIOIIUXCS

IU(POBBIX CPEICTB
pecypcoB u

o VK-2.B.2 BnageTr HaBbIKaMu BBIOOpa

OTpaHUYCHUHN

ONTHUMAJIBHOTO CII0c0o0a peUICHUA 3a0a4 C




Y4E€TOM MMEIOIINXCS YCIOBH, pECypCcoB U
OrpaHUYCHUH

OIIK-3.3.13 3HaeT BO3MOXKHOCTH
KOOPJAMHATHOTO METOJIa Ui UCCIEAOBaHUS
Pa3IMYHBIX TEOMETPUUECKUX OOBEKTOB
OIIK-3.3.14 3HaeT OCHOBHBLIC 334
BEKTOPHOU aireOphl U aHATUTHIECKOM
reoOMeTpUn

OIIK-3.3.15 3HaeT OCHOBHEIE BUILI
YpaBHEHUH MTPOCTEUIINX T€OMETPHUUECKUX
00BEKTOB

OIIK-3.3.16 3HaeT OCHOBBI JTUHCHHOMN
anreOpsl HaJl TPOU3BOJIBHBIMHU MTOJISIMHU U

OIIK-3 Coocoben g
CBOMCTBA BEKTOPHBIX IIPOCTPAHCTB

UCIOJIb30BaTh
OIIK-3.VY.4 ymeer uccnenoBarb
HEO0OXOAUMBIC o
POCTEHINNE TEOMETPUIECKUE OOBEKTHI 10
Ob6menpodeccnoHalbHbIe | MATEMAaTUYECKUE
UX YPaBHEHHUSM B Pa3IMUHBIX CUCTEMAX
KOMITETCHIINH METO/BI JJIs
eIIeHuUs 3aa4 KoopAuHat
p . | OIIK-3.VY.5 ymeer onepupoBaTh ¢
poQeCCHOHAIBHON
YUCJIOBBIMUA U KOHEUHBIMH TOJISIMH,
JESITEIIbHOCTH

MHOTO4YJI€HAMH, MaTPULIAMU
OIIK-3.Y.6 ymeer pemarb OCHOBHbBIE
3aJa4u JIMHEHHON anreOpspl, B YaCTHOCTH
CHUCTEMBI JINHENHBIX YPABHEHUW HAJl
HOJIIMU

OIIK-3.B.4 Bnaneer HaBbIKaMHU
MCIIOJIb30BAaHUSI METOJOB AaHAJTUTUYECKON
TreOMETPUH U BEKTOPHOH asireOpsl B
CMEXXHBIX TUCHMIUIMHAX U (PU3UKE
OIIK-3.B.5 Bnazneer cran1apTHBIMU
METO/IaMH JINHEHHOM anredpsl

2. Mecro nucuumianssl B ctpykType OI1
JucnunimHa He Oa3upyeTcs Ha 3HAHUAX, paHee MPUOOPETEHHBIX CTYJAEHTaMH IpU
U3Yy4EHHUH B BY3€ KaKUX-THOO AUCLUIUINH.
3HaHUsl, MOITYYEHHbIE IPU U3yYEHUU MaTepuaja JAaHHOM TUCIUIUIMHBI, UMEIOT Kak
CaMOCTOATENIBHOE 3HAYEHUE, TaK U UCIIOIb3YIOTCS IPU U3YYEHUU APYTUX JUCLUIIINH:
- Marematuka. Teopust BEpOATHOCTEN U MaTEMaTUYECKasi CTATUCTHKA.

3. OO0BEM | TPYJTOEMKOCTh JUCIHILTAHBI
JHlannapie 00 00meM oO0beMe TUCIUILUIMHBI, TPYJOEMKOCTH OTAENBHBIX BHJIOB yueOHOU
paboTHI TT0 TUCIUTUTHHE (M pactpeie]ICHHe dTOW TPYJO0EMKOCTH TI0 ceMecTpaMm) MPe/ICTaBICHBI B
Taommie 2.

Ta6mmia 2 — O6beM U TPYJ0EMKOCTh JUCITUTITNHBI

TpynoemkocTs o

Bun yuebHoit paboTbl Bcero ceMecTpam
Nol
1 2 3
Oowan mpyooemKkocma ouCUuUnNIUHLL, 5/ 180 5/ 180

3E/ (uac)

U3 nux uacoe npaxmuuecxoﬁ n0020MOBKU

Ayoumopnule 3anamus, BCETO 4ac. 68 68




B TOM YHCJIC:

nexmun (JI), (gac) 34 34
npaktuueckue/cemunapckue 3anarus  (113), 34 34
(dac)

nabopaTtopHbie paboTs (JIP), (uac)

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

9K3aMeH, (Jac) 36 36
Camocmoamenvnas paboma, Bcero (4ac) 76 76
Buo npomesxcymounoi ammecmayuu: 3ader,
mudd. 3auger, sx3amen (3auer, udd. 3au, OK3. OK3.
DK3.*%*)

*x -
HpI/IMeanI/Ie: KaHAUJIATCKHUU 3K3aMCH

4. OO0BeM U TPYAOEMKOCTh JUCITUTUIHHBI
Jlanabie 00 o0meM oO0beMe MUCIUILUIMHBI, TPYJOEMKOCTH OTAENBHBIX BHUJIOB yueOHOMU
paboThI 1O AUCIHUIUIMHE (U pactpeiesieHue 3TOM TPYAOEMKOCTH 0 CEMECTPaM) MPECTaBICHBI B
Tadimue 2.

Tabmuna 2 — O6beM U TPYI0EMKOCTh TUCIUILTTHBI

pr,Z[OCMKOCTL 10

Bun yuebHoit paboTbl Bcero ceMecTpam
Nel
1 2 3

Oobwas mpyooemxocmo oucyunaunst, 3E/ (dac) 5/ 180 5/ 180
U3 Hux uacoé npakmuyueckoi no02omosKu
AyoumopHhuie 3anHamus, BCEro Jac. 68 68
B TOM YHCJIE:

nexiuu (JI), (dac) 34 34

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

qac

naboparopusie pabotsl (JIP), (dac)

KypcoBoil npoekT (padota) (KII, KP), (4ac)

9K3aMeH, (Jac) 36 36

Camocmoamenvnan paboma, Bcero (4ac) 76 76

Buo npomesxxcymounoit ammecmayuu’. 3ader,
% OK3. OK3.
mudd. 3auer, sx3amed (3auet, Judd. 3a4, Dx3.**)

*%
IIpumedanue: kaHaUAATCKHI SK3aMeH

5. CopepxaHue TUCITUTUIAHBI
5.1. PacmpeneneHue TpyIO0EMKOCTH TUCHUTIINHEI IO Pa3fieiaM U BUIaM 3aHATHMN.
Pa3nensl, TeMbl AUCHUTIIMHBI U MX TPYAOEMKOCTh PUBEIEHBI B TabIuUIIE 3.

Ta6mmma 3 — Pa3nensl, TeMbl TUCIUIUIAHBI, HX TPYTOEMKOCTh

Paznensl, TEMBI TUCIUITIIMHBI Jlerwn | 113 (C3)| - JIP KT CPC
’ (qac) (qac) (qac) (qac) (qac)
Cemectp 1
Pazgen 1. KommiekcHble uncia U MaTpULIbI 6 8 12
Paznen 2. CucteMbl TUHEHHBIX ypaBHEHUIM 6 9 12
Paznen 3. JIuneitnpie mpocTpaHCTBA 5 0 12
Pasnen 4. Bekropsl 6 8 12




Pazgen 5. Tlpsamas Ha mIockocTH 4 4 12

Paznen 6. [IpssMast v TIIOCKOCTH B MIPOCTPAHCTBE 4 5 10
Paznen 7. KpuBsie BToporo nopsiaka 3 0 6
Htoro B cemectpe: 34 34 76

Utoro 34 34 0 0 76

IIpakTnyeckass MOATOTOBKA 3aKJIOYACTCSl B  HEMOCPEICTBEHHOM  BBIIOJHEHUU
Oo0y4aromMMHUCs ~ OMNpENEeNeHHBIX  TPYNOBBIX  (YHKUMH, CBSA3aHHBIX C  Oya;ymei
poeCCHOHATIBHOM 1A TEIbHOCTBIO.

5.2. CopaeprxaHue pas/ieloB U TEM JICKIIMOHHBIX 3aHSATHH.
ConeprkaHue pa3/ielioB ¥ TEM JICKIIMOHHBIX 3aHATHI MTPUBEICHO B Ta0IUIE 4.

Ta6muma 4 — ConepxaHue pa3eiioB U TeM JIEKIIMOHHOTO IUKJIa

Howmep pa3zznena Ha3Banue u conepkaHue pa3ienoB U TEM JICKIIMOHHBIX 3aHATUI

1. [lonsATHE KOMIIIEKCHOTO YKcia. J[ecTBHS HaJl KOMIUIEKCHBIMU YHCIIaMU B
anreOpandyeckoit ¢opme. JleHCTBHS HaJ KOMIUIEKCHBIMU YHCIaMHU B
TpuroHomerpuueckoi opme. @opmyna Myaspa. M3Bneuenue KopHs u3
KOMILIEKCHOTO uncia. (2 gaca)
Ilonsatne marpunbl. JIuHelHble omnepauuu Hajg Marpuuamu. JlunenHas
3aBUCHUMOCTh M HE3aBUCUMOCTb MAaTpull. TpaHCIIOHMPOBAaHUE MATPHLL.
YMHOXeHuEe MaTpull. MHOTOUYJIEHBI OT KBaJIpaTHBIX MaTpuIl (4 yaca)
2. Onpenenurenu u ux cpoiictsa. O0patHas MaTpuna. Pemenue npocreimmx
MaTpU4HbIX ypaBHEHUH. MaTpudHbli METOJ PEIICHUS JMHEHHBIX
ypaBHeHUH. (2 Jaca)
Mertoa Kpamepa. Meron I"aycca. (2 yaca)
CoOcTBeHHbIE 4YMClIa U COOCTBEHHBIE BEKTOPBHI KBaJIPATHBIX MaTpuLl.
DyHKIIMYU OT KBaJIpaTHBIX MaTpull (2 yaca)
3. Jluneitnple mnpoctpaHcTBa. OmpeneneHue U npuMmepbl. basuc u
KoopauHaThl.  JluHeliHble mpeoOpa3zoBaHMs. Marpuna  JIMHEHHOro
npeoOpa3zoBanus. (5 4acoB)
4. I'eomerprueckue BekTopsl. OCHOBHBIE ONpenencHus. JInHelHble onepanun
HaJl BeKTOpaMu. JInHeilHas He3aBUCUMOCTh BEKTOpOB. baszuc. KoopauHatel.
CucTeMbl KOOpAMHAT HA INIOCKOCTH M B IPOCTpaHCTBe (4 yaca)
CkansipHO€ TpOM3BEICHNE BEKTOPOB. BEeKTOpHOE Mpou3BeIeHNE BEKTOPOB.
CwMmeliaHHOe TPOU3BeIEHNE BEKTOPOB. (2 yaca)
S. VYpaBHEeHHs NPSAMON HA IUIOCKOCTH. 3a/a4yd Ha COCTAaBJIEHUE YPaBHEHHU
npsiMoid. (2 Jaca)
VYron Mexay NpsMbIMU Ha IUIOCKOCTH. PaccTosiHMe OT TOUKH 10 IpsMOM Ha
MJIOCKOCTH. PaccTostHre MEX Ty apajyieIbHBIMUA MPSIMBIMU. (2 yaca)
6. YpaBHeHUsI IJIOCKOCTHU. 3a/laHue MPsIMOM B MPOCTPAHCTBE. (2 yaca)
VYroa Mexy IIOCKOCTAMHU. YTOJI MEXy IPSIMBIMU B IPOCTPAHCTBE. YTOJI
MEXIYy MNpsSMOMl M IUIOCKOCTBIO. PaccTossHME OT TOYKM 10 IJIOCKOCTH.
PaccrosiHre mMexay mapajielbHBIMU IUIOCKOCTSIMH. PaccTosiHue oT TO4Ku
710 TIPSIMOY B TIPOCTpaHCTBE. (2 Haca)
7. Onnmunc. ['mnepbona. [Mapabona. IlomsipHoe ypaBHEHHWE KPHUBOW BTOPOTO
nopsaka. KaHoHnueckue ypaBHEeHUs1 KpUBOM BTOporo nopsaka (3 Jaca)




Ta6ymma 5 — [IpakTudeckue 3aHsITHS U KX TPYJ0EMKOCTh

5.3. IlpakTuyeckue (CEMUHAPCKHE) 3aHATHUS
Tembl IpakTHUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEICHBI B TAOJIHIIC 5.

N3 Hux Ne
Dopmbl N
No . Tpynoem- | mpakTH4eCKOH | pazzaena
W Tembl IpakTUUECKUX 3aHATUN MPaKTHYECKHX kocTs, (dac)| moaroTosky, | Aucwm-
3aHATHH
(dac) JIUHBI
Cemectp 1
1. | JelicTBUs HaJ KOMILICKCHBIMU Pemrenue
YHClIaMU B allreOpandecKkon 3amaqy 9 1
¢dopme. Tpuronomerpuueckas
(dopMa KOMIUIEKCHOT'O YHCJIA.
2. | Jle¥icTBHS HaJ KOMILUIEKCHBIMH Pemenue
yycliaMu B 3a1a4 2 1
TPUTOHOMETpUUYECKOU opme
3. JIuHeliHbIe Onepay Haj Pemenue
MaTpHULaMH. 3aja4 9 1
TpaHciOHMpPOBaHKUE MATPULL.
YMHOXEHHE MaTpHIL
4. KonTponbnas padora Nel Pewenue 2 1
3a/1a4
5. Brruucnenue onpenenureneu. Pemenue
OG6parnas matpuriia. Pemenne 3a1a4 2 2
MaTPUYHBIX YPaBHEHUH.
6. MatpuuHbslii METOA pEeLICHUS Pemenne
CUCTEM JIMHENHBIX YPaBHEHHH. 3a1a4 2 2
Merton Kpamepa
7. Meron I'aycca Pewenne 5 )
3a/1a4
8. KontponbHas pabora Ne2 Pemenune 3 2
3a/1a4
9. Pa3noxeHnue BEKTOPOB 110 Pewenne
6azucy. Beruncnenue 3a7a4
KOOp/AMHAT TOYEeK B o01ei 2 4
JIEKapTOBOM CUCTEME
KOOpJMHAT.
10. CxkanspHoe Mpou3BeICHNE Pemenne 5 4
BEKTOPOB 3a/1a4
11. BexTopHOE u cMmelaHHoe Pemenue 9 4
IIPOU3BE/ICHNS BEKTOPOB 3a/1a4y
12. KonTtponbHas pabora Ne3 Pemenue 9 4
3a/1a4y
13. VYpaBHEeHMsI IPSAMOIL Ha Pemenue 9 5
MJIOCKOCTH. 3a/1a4y
14. 3azayu Ha MpSAMYIO Ha Pemenue 9 5
MJIOCKOCTH 3a/1a4y
15. [IpsiMast 1 IMIIOCKOCTH B Pewenne 2 6
IIPOCTPAHCTBE 3ajad
16. KonTtponbHas pabora N4 Perenune 3 6




3a71a4
Bcero: 34

5.4. JlaGopaTtopHbI€ 3aHATHUS
Tembl 1a00paTOPHBIX 3aHATHHA U UX TPYJOEMKOCTb IPUBEICHBI B TAOIUIIE 6.

Ta6ymia 6 — JlabopaTopHbIe 3aHIATHS U MX TPYJ0EMKOCTh

W3 aux Ne
Ne TpymoeMKOCTE, | IPaKTHUYECKOU | pa3zzena
HaunmenoBanue 1abopaTopHbIx paboT PyA > | TP pasit
n/n (uac) IIOATOTOBKH, | JHCLIHII
(dac) JINHBI

VY4eOHBIM MJITaHOM HE IPEAYCMOTPEHO

Bcero

5.5. KypcoBoe npoektupoBaHue/ BEITIOTHEHHE KYPCOBOH pabOThI
Y4eOHBIM MJIaHOM HE TPEIyCMOTPEHO

5.6. CamocrosTenbHas paboTa 00yJarouIuxcs
Buiel caMocTosITeNnbHOM pabOThI U €€ TPYAOSMKOCTh ITPUBEICHBI B TaOIHUIE 7.

Tabmauna 7 — Bunbl camocToaTenbHON pabOThI M €€ TPYAOEMKOCTh

Bua camocrositensHOM paboThI Bcero, yac Cemectp 1, yac
1 2 3
W3ydeHne TeopeTHUecKoro MmaTepuania 20 20

nucturuael (TO)

Kypcosoe npoektupoBanue (KII, KP)

Pacuerno-rpadpuueckue 3ananus (PI'3)

Beinonnenue pedepara (P)

[ToaroToBKa K TeKyIeMy KOHTPOJIIO YCIIEBAEMOCTH

(TKY) 20 20

Jomamaee 3amanne (J13) 20 20

KonTponbubie pabotsl 3a0uHnKoB (KP3)

[ToarotoBka k mpomexyrouHoii arrectauuu (ITA) 16 16
Bcero: 76 76

6. IlepeueHb yueOHO-METOINYECKOTO OOECIICUEHUS
JUISL CAMOCTOSITETTLHON PabOThI 00YUAIOMIUXCS TT0 TUCIUTUIMHE (MOIYITIO)
Y4eOHO-MeTOInYeCKHe MaTepualibl JUIsl CaMOCTOSITENbHOW paboThl 00y4aromuxcs yKa3aHbl B
. 7-11.

7. TlepeueHb MEYATHBIX M AIEKTPOHHBIX YU€OHBIX U3IaHUN
[lepeueHb neUaTHBIX U 3JEKTPOHHBIX Y4eOHBIX M3/IaHUH MpHUBeieH B TadauIe 8.
Ta6mmia 8— [lepeueHb MeYaTHBIX W AJIEKTPOHHBIX YUCOHBIX U3JaHUN

Mudp/ ‘ bubnmorpaduyeckas ccpiika ‘ KommuecTtso




URL aapec AK3EMIUISIPOB B
oubnmoTexe
(KpoMe AIIEKTPOHHBIX
AK3EMILISPOB)
YK 514 BBK Bexnemumiera JI.A., Ilerpouu A.1O., Uybapos U.A. 200
22.151 642 COopHUK 331129 110 aHATUTHIECKON TEOMETPUHU U

nuHelHoM anredpe: Yueb. mocobue / [lox pen. /1.B.

Bexnemumiesa. — 2-e uzz., nepepad. — M.: DUSMATIIAUT,

2006. — 496 c.

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

I'VAII 2019. — 51 c.
http://e.lanbook.co | Bekiemumies, JI.B. Kypc aHanuTu4deckoil reoMeTpuu U OBC Jlanp
m/book/58162 JTUHEHHOHN anreOpsl. [DNeKTPOHHBIH pecypc] —

OnextpoH. nad. — CII6. : Jlanb, 2015. — 448 c.
http://e.lanbook.co | bekiemumiea, JI.A. COOpHHK 33134 [0 aHATHTHIECKON OBC Jlanp
m/book/72575 TeOMETPHH U JIMHEIHO# anredpe. [DaeKTpoHHBIH pecypc]

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

[letpoBuy, N.A. UybapoB. — Dnextposn. gan. — CII6. :

Jlanb, 2016. — 496 c.
http://e.lanbook.co | HoBukos, A. 1. Havana nuHeiHo# anreops 1 ObC Jlanp
m/book/71997 aHAJTMTUYECKast TeOMETPHS : yuebHoe mocodue / A. 1.

HosukoB. — Mocksa : DU3MATIINIT, 2015. — 376 c.
https://e.lanbook.c | Matemaruka. 3a1aun MOBBIICHHON TPYIHOCTH IS ObC Jlanp
om/book/115483 CTY/IEHTOB BY30B : yuebHoe mocobue / . B. Meanos, O.

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

penakuueii U. B. IBanoa. — Cankr-IletepOypr : Jlans,

2019. — 156 ¢

Wenesa, A. M. Jluneiinas anreOpa. AHaIMTHIECKAS OBC Jlaus
https://e.lanbook.c | reomerpus : yue6HOe mocodue / A. M. Usnesa, I1. U.
om/book/152265 IMpunyrxkas, Y. I, YepHsix. — 5-e u3a-e, UCTp. U A0, —

HoBocubupck : HI'TY, 2019. — 183 c..
https://e.lanbook.c | Bexmemumies, /1. B. Kypc aHaauTHuecKoi TeOMETPUH U 3BC Jlanp
om/book/58162 JMHEHHOU anre6ps : yuebnuk / /1. B. Bexemuries. —

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

448 c.
https://e.lanbook.c | T'eBopksn, I1. C. Bricmas matematuka. JInneitHas 3BC Jlanb
om/book/48192 anredpa v aHATUTUYECKasi TeOMEeTpUs : yueOHOe mocodue

/I1. C. I'eBopksiH. — Mocksa : DUSMATIJIUT, 2011. —

208 c.
https://urait.ru/bco | Jluneitnas anrebpa 1 aHATUTHYECKAsI TEOMETPHS:
de/436467 yueOHUK ¥ mpakTukym 1uis By30B / E. I'. IlnoTHukoBa, A.

I1. sanos, B. B. JlorunoBa, A. B. Mopo3oBa; moj

penakuuei E. I'. IlnoTHukoBOM. — MockBa:

WsparensctBo HOpaiit, 2019. — 340 ¢
https://urait.ru/bc | Cabutos, . X. Jluneiinas anrebpa u
00de/493221 aHaJIMTUYeCKasi FreOMEeTpus: yueOHoe mocodue Juis

By30B / 1. X. CabutoB, A. A. Muxaies. - 2-¢ u3.,

ucnp. u gon. - Mocksa: UznarensctBo FOpaiit, 2022.

— 258 c.
https://urait.ru/bc | ITaxomona, E. I'. Jluneiinas anredpa u
0de/434042 aHamuTHYeCKast reomeTpusi. COOpHUK 3a1aHui:

yuebHoe rmocobue a1 OakanaBpuara u CrieluaguTeTa
[ E.T. ITaxomoBa, C. B. PoxkoBa. - MockBa :



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

NzparensctBo FOpaiit, 2019. - 110 c.

https://urait.ru/bc | JIyosiruna, E. H. Jluneiinas aiareopa: yueOHOE
00de/430892 noco6wue ais By3oB / E. H. JIyosiruna, E. M.

BeuromoB. - 2-e u3a. - Mocksa : U3garenscTBo
FOpaiir, 2019. - 150 ¢

8. IlepeueHb 31EKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHOHN ceTn « HTepHeT»
Ilepeuens AIIEKTPOHHBIX 00pa3oBaTeNbHbIX pecypcoB UH(pOpPMaLMOHHO-
TEJIEKOMMYHUKAaMOHHON ceTtu «/HTepHeT», HEOOXOAUMBIX JJIi OCBOCHHUS JIUCLUIUIMHBI
npuBe/ieH B Tadymie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OOpPa30BATEIBHBIX PECYPCOB HH(POPMALMOHHO-
TEJICKOMMYHHUKAIIMOHHOHU ceTH «/HTepHeT»
URL aapec HaumeHnoBanue
http://www.math-net.ru OO1IepOCCUICKIIT MATEMAaTHIECKUI OPTa
http://e.lanbook.com/view | OBC «Jlaub»

9. Ilepeuenr HHPOPMAITMOHHBIX TEXHOJIOTUI
9.1. IlepeyeHp TPOrpPaMMHOTO OOECHEYCHHUS, MCHOJIB3YEeMOTO MpPU OCYIIECTBICHUU
00pa30BaTEILHOTO MPOIEcca M0 JUCIUIIHHE.
[Tepeuenp uCMONIB3yeMOro NPOrpaMMHOTO oOecTieueHHs npeacTasieH B Tabuuie 10.

Tabmuna 10— [TepeueHsr mporpaMMHOT0 00€CIICUCHIS
NQ l'I/l'I HanmenoBanue
1. MicrosoftWindows
2. MicrosoftOffice
3. MathType
4, Wolfram Mathematica

9.2. Ilepeuenn MH(}OPMALIMOHHO-CITPABOYHBIX CHCTEM, UCTIONB3YEMBIX npu
OCYIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOIlecca MO JUCIUILTHHE

[lepeuenr uCHONB3yeMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabauie 11.

Tabmuna 11— Ilepeyens HHPOPMALIMOHHO-CITPABOYHBIX CUCTEM

Ne i/ HanmenoBanue

9BC Jlanp

10.  MarepuanbHO-TeXHUYECKas 0a3a
CoctaB MaTepHambHO-TEXHHUYECKON 0a3bl, HEOOXOAUMOW JJs  OCYIIECTBIICHUS
00pa30BaTeIILHOTO TpoIiecca Mo TUCITUTUTHHE, TIPECTaBICH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTeprallbHO-TEXHIUYECKON 0a3bl

Ne HaumeHnoBaHMe cocTaBHON 4acTu Howmep aynutopun
n/m MaTepuaIbHO-TEXHUYECKOM 0a3bl (pu HEOOXOMMOCTH)

1 | Yuebnas aynuTopus Ijs 3aHATHI JIEKIIMOHHOTO TUNA, 3aHATUH | yn. [actemno, nm. 15,
CEMHHApCKOro  THUMNA, TIPYNINOBBIX M MHAMBUAYAIBHBIX | aynuropus Ne31-02



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

KOHCYJIbTAllUM, TEKYIIEro KOHTPOJIS H MIPOMEXYTOYHOU
arrectauuu. OcHamenue: Crenuanu3upoBaHHAas MeOeb;
TEXHHYECKME  CpelacTBa  OOydeHus,  clyxamue  JJis
npeacTaBieHus yueOHoW uH(opManuu OONBLION ayTUTOPHU;
Ha0op AEMOHCTPALIMOHHOI0 000pyI0BaHUS

2 | YyeOHast ayauTopus A NPaKTHYECKUX 3aHATUH, 3aHATHil | yn. [acremmo, a. 15,
CEMUHAPCKOTO  TUI@, TIPYINOBBIX W MHIMBUIAYAIBHBIX | aynuropus Ne24-16
KOHCYJIbTAIlMi, TEKYyIIero KOHTPOJIS M HPOMEXYTOUHOU
arrectauuu. OcHamenue: Crenuanu3upoBaHHas — MeOelb;
TEXHUYECKHE  CpeACTBa  OOydeHus,  CIyxamue  JJis
npeacTaBieHus yueOHoH HHpopManuu OOJIBLION ayJUTOPUH;
NIEPEHOCHOM HAOOp AEMOHCTPAIMOHHOTO 000PYIOBaHHUS

11. Ouenounble cpencTBa sl MPOBEACHUS TPOMEKYTOUHOM aTTeCTaIlllN
11.1. CoctaB OLEHOYHBIX CPEACTBAJII NPOBEIACHHUS TMPOMEKYTOUHONW AaTTecTaluu
o0yJaromuxcst Mo JUCIUIUTHHE pUBeAcH B Tabmmue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JAJIs IPOBEACHUS MPOMEKYTOUHON aTTeCTalluu

Buza npomexyTo4HON arTecTanuu [lepedyeHp OLICHOUYHBIX CPEACTB

DK3aMeH Cnucok BONpoOCOB K 3K3aMEHY;
TecThl.

11.2. B kayecTBe KpUTEpUEB OICHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMucs MpUMEHseTcsl 5-0ajuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMM, KOTopas npuBeaeHa B Tabauie 14. B Teyenune cemecTpa MOXKET MCIOJIb30BATHCS
100-0annpHast ~ mKajga ~ MOJAYJBHO-PEUTHMHTOBOM  CHUCTEMbl ~ YHUBEpPCUTETa,  IpaBHIa
HCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabnuna 14 —Kpurtepuu onieHkH ypoBHS c()OPMHUPOBAHHOCTH KOMIETEHIIUN

Or11eHKa KOMITETEHITUH

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

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI MPOTPAMMHBII
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIICI0BATEIHFHO U TPAMOTHO €T0 M3JIaracr;

— ONMHpasiCh Ha 3HAHHWS OCHOBHOH W JOTOJTHUTEIHHOW JIUTEPATYpHI,
TECHO TPUBS3LIBACT YCBOCHHBIC HAYYHBIC IMOJIOKCHHSI C MPAKTUICCKON
JESITEIIbHOCTHIO HAIPABJICHUS;

— yMesno 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTAEMBIE UM UJIEH;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— cBOOOJTHO BJIQJICET CHCTEMOM CITeIMATM3UPOBAHHBIX TTOHITHH.

«OTIIMYHO»
(Ga4YTCHO»

— 00yJaromuics TBEPIO YCBOWII MPOTPAMMHBINA MaTepHajl, TPaMOTHO H
[0 CYIIECTBY W3JIaraeT €ro, ONupasch Ha 3HAHUS OCHOBHOU
JTUTEPaATypPHL;

— HE JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBACT YCBOCHHBIC 3HAHUS C MPAKTHYCCKOH JCSITEIHLHOCTHIO
HaIPaBIICHUS;

— apryMEHTUPYET HayYHbIC TTOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— BJIQJICET CHCTEMOU CIIeMAaTN3NPOBAHHBIX TOHITHH.

«XOPOLLIO
«BaYTEHO»

— o0yyaromuiicss yCBOMJI TOJBKO OCHOBHOW IpPOrpaMMHBIA MaTepual,
[I0 CYILIECTBY M3JIaracT €ro, ONHpasCh Ha 3HAaHUA TOJBKO OCHOBHOM
JIUTEpaTypHl,

— JIONyCKaeT HECYIECTBEHHbBIE OIINOKN U HETOYHOCTH;

— UCHBITHIBACT 3aTPYJHCHHUS B IPAKTUYECKOM IPUMEHEHUHU 3HAHWUU

«yZI0BJIETBOPUTEIIHHOY
«BAYTEHO»




Or11eHKa KOMITETEHITUHN

5-0ayuipHad IIKaIa

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

HaIpaBJICHUS,
— c1abo apryMeHTHPYET HayIHbIC ITOJI0KEHUS,

— 3arpynHsieTcs: B GOpPMYJIUPOBAHUHU BBIBOJOB M 0000IICHUH;

— YaCTHUYHO BJIAJIEET CUCTEMOM CIIELIUATU3UPOBAHHBIX OHATUH.

HCYIOBJICTBOPUTEIILHO

«HEC 3a4YTCHO»

— o0ydJaroIuiicss HEe YCBOWJI 3HAUUTENBHOH YacTH IMPOrpaMMHOIO
MarepHana;

— JIONTyCKaeT  CYIICCTBCHHBIC  OIMMOKM WM  HETOYHOCTH  IPH
pPaccMOTPEHHH MPOOIIEM B KOHKPETHOM HaIPaBICHUM;

— HCTIBITHIBACT TPYIHOCTH B IPAKTUYECKOM MPUMEHCHUH 3HAHUIA;

— HE MOXKET apryMEHTUPOBATh HAy4YHbIC TIOJI0KCHUS,

— He (HOPMYIHPYET BHIBOJAOB M 0000IICHHIA.

11.3. TunoBble KOHTPOJIbHBIC 33aHUS WIIK HHBIE MAaTePUAIIBI.
Bomnpocs! (3agaun) as 3K3aMeHa IpeIcTaBiIeHbl B Ta0auie 15.

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

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

Otset: 19+17i

2) Bepno mu yrBepxkaenue: «JleficTBUTEIbHAS YaCTh
NPOM3BEACHUS KOMITJIEKCHBIX YHCe B anredpanyeckon popme
3aMKCH BBIUUCISIETCS KaK pa3HOCTh IPOU3BEICHUS
JENCTBUTENBHBIX YacTel U MPOU3BEICHUS MHUMBIX YacTe!
COMHOXHUTENEn». OTBET apryMEHTUPYNTE.

OtBer: BepHOo (BepHBIM OTBETOM SIBJISIETCH YTBep:KIeHHE:

Ne /it [Tepedenn BOmpocoB (3a1a4) JUIsl SK3aMeHa Kon
MHJMKaTopa
YK-2.V.1
3aganue 1. OIIK-3.B.5
1) BbIYHCIUTH MPOU3BEACHHE KOMILICKCHBIX YKCET B
anreOpanveckoit hopme 3anucu
(54 2i)=* (6 + 5i)
Otset: 20+37i
2) BepHo nu yrBepxkaeHue: «JleiicTBUTENbHAS YaCTh
MIPOU3BEICHUS KOMIUIEKCHBIX YHCEN B alireOpandeckoii popme
3alMCHU paBHA MPOU3BEACHUIO IEHCTBUTEIBbHBIX YaCTEH
coMHOXxHUTeNe». OTBET apryMeHTUpYHTE.
Otser: Hesepno (BepHBIM 0TBETOM AABJIAACTCSH
yTrBepaxaeHune: «J/lediCTBUTEJbHAS 4YACTh MNPOU3BeEICHHUS
KOMILUIEKCHBIX 4MceJl B ajiredpamyveckoii ¢opme 3anucu
1. BbIYMCJISIETCH KaK pa3HOCTh NPON3BeIeHUs
NeHCTBUTEJbHBIX YACTell U NMPOu3BeIeHUsI MHUMBbIX YacTei
COMHOKUTeJIeH»).
3ananue 2.




«JleicTBUTEJIbHAS 4YacThb TMPOU3BEAEHUSA KOMILUIEKCHBIX
yuces B ajredpandyeckoil (popme 3anucu BbIYHCISETCH KAK
Pa3HOCTL TNPOM3BeJACHUS JIeMCTBUTEJIbHBIX YacTeil u
NMPOoU3BeIeHUSI MHMMBbIX YacTell COMHOXKUTEJIeH»).

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

OtBert: 40-5i

2) BepHo in yTBepkacHuUE: «/leiicTBUTEIbHAS YacTh
IPOM3BEACHUS KOMITJIEKCHBIX YHCe B areOpanyeckoi popme
3aIIMCHU BBIYUCIIACTCA KaK CyMMa IIPOU3BEICHUS
JEHCTBUTENIBHBIX YaCTEH U MPOU3BEICHUS MHUMBIX YacTe!
COMHOXkHUTENEN». OTBET apryMeHTUpPYHTE.

OtBer: HeBepHOo (BepHBIM OTBETOM SIBJISIETCH YTBep:KIeHHE:
«/lelicTBUTe/IbHAS YACTh MPOU3BEIeHUSI KOMILIEKCHBIX YHCEJ B
ajredpanyeckoii ¢gopmMe 3anmucH BBIYMC/SAETCH KaK Pa3HOCTh
Npou3Be/leHUsl eliCTBUTEIBLHBIX 4YacTeili M NpoW3BedeHHs
MHHUMBIX YacTeill COMHOKMTEJIEN).

3ananue 4.
1) BbIYHCIUTD TPOU3BEICHUE KOMIUICKCHBIX YHCET B
anredpandeckoil popme 3anvcu
(9 — 4i) % (8 — 5i)

Otser: 52-77i

2) Bepno mu yrBepxkaenue: «JleficTBUTEIbHAS YaCTh
MPOM3BEICHUS] KOMIUIEKCHBIX YHCEIN B anredpandeckoit popme
3aIMCH BBIYHUCIISIETCS KaK MPOU3BEICHUS MHUMBIX YacTeu
coMHOxHUTenen». OTBET apryMEeHTUPYHITE.

Oteer: HesepHo (BepHBIM 0TBETOM SABJISIETCH
yTBepxkaeHune: «JleicTBUTEJbHAS 4YaCTh MNPOU3BeAEHUS
KOMIUIEKCHBIX 4HceJ B ajredpamveckod ¢opme 3anucu

BbIYUCJIAETCHA Kak pa3HOCTb nponsnenemm
ACMCTBUTEJbHBIX YacTell U NMPOM3BEACHUS] MHUMBIX YacTel
COMHOIKHUTeJIe»).

3amanue 5.

1) BbruuciuTh NpoU3BeCHNE KOMIUICKCHBIX YUCENT B
anredpandeckoi popme 3anucu
(94 6i)*(2—7i)

OTtBert: 60-51i

2) Bepno nu yrBepxkaeHue: «I[IpousBeeHne KOMIUICKCHBIX YHCEI
B anreOpanueckoi opme 3amucu MOKET ObITh BBIUKCIEHO IO
NPaBUIYy BBIYUCIEHHUS TPOMU3BEAECHUS MHOrowieHoB» OTBer
apryMEHTUPYUTE.

Oteer: BepHo (Ipu 3TOM HY’KHO YYHTBIBATH, YTO  i°= - 1)




3aganue. OIIK-3.B.5
1) BbIYUCIUTD TPOU3BEICHNUE KOMIUICKCHBIX YHCEL. OIIK-3.Y.5
Z, = S{cusg + i sin E] n Z,= ?{cus§+ i s:'n;—T]
OTtBert: 35((‘05‘% + i sin Eﬁ) = 35i
2) BepHo nm yrBepkaeHue: «Jlyisi BBIYMCICHUS TPOM3BEICHUS
KOMIUIEKCHBIX ~ 4YuCell ~ HeoOXOAMMO  3amucaTb UX B
anreOpanyeckoM Buae». OTBET apryMeHTHPYHTE.
OtBer: HeBepHo (BepHbIM OTBETOM SIBJISIETCSI YTBep:KAeHHE:
«IIpu BBIYMCJIEHMH TNPOM3BeJCHHSI KOMIUIEKCHBIX 4Hcel B
TPUTOHOMETPHYECKOMI (popme MOIYJIb pesyJjbTara
BbBIYMC/ISIETCH KaK MNpou3BeleHHe MOAYJeid MHOXKHUTeIeH, a
apryMeHT 4MCJIa paBeH CyMMe apryMeHTOB COMHOKHTeJIeil»).
3agaHue. OIIK-3.B.5
1) BbruuciuTh 4acTHOE KOMILIEKCHBIX quce B
TPUTOHOMETPUUYECKON (hOopMe 3aIUCH.
(13 . . 1
Z, _ 1ﬂ[cﬂsg—+ i smgj
Z, S(cos=+izinT)
& &
OtBer: 2 (rnsg + i sin E) =3 +i
2) Bepuo mu ytBepxkaeHue: «lIpy BBIYMCICHHH 4YacTHOTO
KOMIUIEKCHBIX YHCET MOJIYJIb U apryMEHT pe3yJbTaTa SIBISIOTCS
pe3yibTaTaMM JIeJIeHUsT MOYJIS ISIMMOTO Ha MOJYJIb JIeTUTENs
U apryMeHTa JAeJuMOro Ha aprymeHt jenutens». OTer
oOocHyiiTe.
OtBer: HeBepHo (BepHbIM OTBETOM SIBJISIETCSl YTBep:KIeHHe:
«IIpH BBIYHCJIEHMH YACTHOIO KOMILIEKCHBIX 4YHCeJ MOAYJb
pe3yJbTaTa fBJSeTCS Pe3yJibTAaTaM JieJIeHUs MOAYJIsl 1eJIMMOro
HA MOIYJb AeJUTelsl, a apryMeHTOM - Pa3HOCTh apryMeHTa
JAeJIUTeJIsl U APryMeHTAa 1eJTUMOT0»).
Kak Ha3zpiBaercs (hopma 3anucu KOMIUIEKCHOTO YKCIia, UMEroIas YK-2.3.1
BUA z=|z|-(cos@+ising), Kak Ha3bIBAIOTCS B ITOM 3amMCH [z| U @?
OtBer: ®opMa 3anMcH KOMILIEKCHOI'0 YHCJIA, HMEIOLIAs BH/L
z=|z|*(cos@+isin@), Ha3bIBaeTCs TPUTOHOMETPHUYECKOIA, I]1e |Z| —
MOAYJIb KOMIIJICKCHOT'0 YHCJIa, () — APIYMEHT KOMILICKCHOI 0
yHciIa
Pe3ynbrar Kako# onepanuy HaJl KOMILIIEKCHBIMUA YUCIIAMHU MOKET YK-2.3.1

OBITH 3aIIMCAH B BUJE

|Z1] - |z2| (cOS(@1t¢2) + isin(@i1+p2)) ?

Oteer: B TakoM Buae MOKeT ObITh 3aNIMCAHA ONlEePALHS
YMHOKeHHS] KOMILIEKCHBIX YHCeJ Z1 M Z2.




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

YK-2.3.1

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

TPUTOHOMETPUYECKOH opMax:
V3 )

1 T 0w
Z—?+LE—L{cusE+.slng]

Haiinure 12-10 crenedp yucia Z
OtBer:1

2) Kakyro ¢popmy 3amucu 4uciia Bl HCHoIb30Ban? O00CHYiiTE
CBOM BBIOOD
OrtBet: [Ipu Bo3BeIeHNH KOMILJIEKCHBIX YHCEJ B CTeNeHb 0oJiee
PAlMOHAJBLHO UCIO0JIB30BATH TPUTOHOMETPUUYECKYIO hopMy
3aMKCH U 1eldcTBOBATH MO CJIeYI0IeMy MPaBUJIY: NPHU
BO3Be/IeHUH KOMILIEKCHOI0 YHMCJa B cTeleHb MOAYJ/Ib YHCIa
BO3BO/JMTCS B 3Ty CTeNeHb, apryMEeHT YMHOKAeTCs Ha
MoKAa3aTeJb CTENeHH.
Eciu ke ucno/ib3o0Bath ajreopanyeckyio ¢popmy 3anucu, To
He00X0AUMO B JaHHOM cJiiy4yae 12 pa3 yMHOKMTH YUCJIO CAMO HA
ceos.

3agadue 2.
1) KomrutiekcHOe YUCI0 Z 3alicaHo B areOpandeckoii u B
TPUTOHOMETPHUUECKOH opmax:
13 iy

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

Haiigure 3-10 cTeneHs uncia Z
Ortser: -1000

2) Kakyro ¢popmy 3amucu 4nciia Bl HCIoIb30Ban? O00CHYiiTE
CBOI1 BBIOOD
OrtBet: IIpu Bo3BeeHNH KOMILJIEKCHBIX YHCeJ B CTelleHb (oJiee
PALHMOHAJIBLHO HCIOJIBL30BATH TPHTOHOMETPHYECKYIO hopmy
3alliCcH U AelCTBOBATH M0 cjeyolieMy NpaBujy: Npu
BO3Be/ICHUHM KOMIICKCHOTO YHMCJIA B CTeleHb MOAYJIb YHC/Ia
BO3BOJUTCS B 3Ty CTeNeHb, APTYMEHT YMHOKaeTcs Ha
NO0KA3aTeJIb CTeNeHH.
Eciu ke ucno/ib3oBath ajredpanyeckyro ¢Gopmy 3anucH, To
He00X0IMMO B JaHHOM cJIy4ae 3 pa3a YMHOKUTb YHCJIO CAMO Ha
ceds1 (MM MCIoJIb30BaTh (JOpMYJIy COKPALLIEHHOT0 YMHOXKEHHS)

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

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

2 -2
Az(—li g —23)B= ! _3’3

OTBer:

YK-2.3.1
VK-2.V.3




C:(i& ;f-iL)

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

a) Microsoft Access

b) Wolfram Mathematica

c) Microsoft PowerPoint
Otser: b) Wolfram Mathematica

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

2 —2
1 4 2
A=( j3=(—1 4)
-1 3 -4
3 —3
OtBer:

c=(s %5 1)

2. Breibepute u3 crnucka nudpoBsie CPeaCTBA, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JUIsl PELICHUs] JTaHHOW 3aJ1auH.
a) Microsoft Access
b) Wolfram Mathematica
c) Microsoft PowerPoint

Otreer: b)  Wolfram Mathematica

3ananue 3.
1. Haittu matpumy € = 24 + 3B% rne

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

—4 -3
OrtBer:
_( 8 5 -8
C"(—1ﬂ 18 -—15}
2. Bri6epute u3 cniricka Hu@poBbIe CPeICTBA, KOTOPHIE MOTYT

OBITH MPUMCHCHBI JIs1 pCHICHUS ,Z[aHHofI 3aa4du.
a) Microsoft Access
b) Wolfram Mathematica
C) Microsoft PowerPoint
Oteer: b)  Wolfram Mathematica
3aganue 4.
1. Haiftu matpuny € = 34 — 5B, e

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

c=(F 5% 3




2. Bri6epuTte u3 cniucka nudpoBbie CPeIcTBa, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JUIsl pEIICHNs JaHHOW 3aJ1auH.

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

Oteer: b)  Wolfram Mathematica

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

1 —2
1 4 2
A= ( ]B = (—1 4 )
—2 3 —4
3 —3
OTBeT:
7 13 17

¢= (—14 24 —25}

2. Bribepure u3 crincka mu@poBbie cpeicTBa, KOTOPBIE MOTYT
OBITH MPHUMCHCHBI JJIA PCUHICHUA ,HaHHOfI 3aJa4du.

a) Microsoft Access

b) Wolfram Mathematica

C) Microsoft PowerPoint

Oteer: b)  Wolfram Mathematica

1. 3amumwure pe3ynpTaT IeHCTBUN Ha/l MATPUILIAMHU.

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

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

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

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

2 X(4A)=
OTtBer: 8A

YK-2.3.1
OIIK-3.Y.5

10.

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

S 2 5
-G 3o )
OTtBer:

—8 4)

AB =
(14 18
2) Brlibepure u3 crimcka UPOBBIE CPEICTBA, KOTOPBIE MOT'YT

OBITh MPUMEHEHBI JIs peleHus TaHHOH 3aiaun. O6ocHyiiTe

OIIK-3.3.14
YK-2.V.3




BBIOOD 1TU(POBOTO CpeIcTBa
a) Microsoft Access

b) Microsoft PowerPoint
c) Wolfram Mathematica

OTtBer: K undpoBbiM cpeacTBaM, KOTOPbIe MOI'YT ObITh
NpUMeHEeHbI [JIsl pellleHUus JaHHOM 3aaa4u oTHocuTcst Wolfram
Mathematica- mporpammHuoe odecneuenue, BKIKOYAIOIIEE
00J1b11011 HA0OP MaTeMaTHYeCKHX GYHKIMH B TOM YHCJIe
CHCTEMY KOMIIBIOTEPHOH ajIredpbl, OpUEHTHPOBAHHYIO HA
MOJATr0TOBKY HHTEPAKTHUBHBIX JOKYMEHTOB ¢ BHIYHCJICHUSIMH U
BHU3YAJIbHBIM CONIPOBOXKIEHUEM.

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

A=(ﬂ —2 _3] B= d1L —32)

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

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

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

OtBet: K ungpoBbiM cpeacrBam, KOTOpbie MOTYT ObITh
NMPUMEHEHbI IJIs1 pellieHus JaHHOo# 3aaa4yu oTHocuTcess Wolfram
Mathematica- nporpammnoe odecneuenune, BKIOYAIOIIEe
00,1b1110ii HA00pP MaTeMaTHYeCKUX (DYHKIIMIA B TOM YHCJIe
CHCTEMY KOMITbIOTEPHOI aJIre0pbl, OpHEHTHPOBAHHYIO HA
MOJATOTOBKY HHTEPAKTHBHBIX JOKYMEHTOB ¢ BLIYUCICHUSIMH U
BH3YaJbLHBIM CONPOBOKIEHHEM.

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

e T

2 3 5 > o
OTtBerT: 6 o
AB = (13 —3)

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

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



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

OtBet: K undpoBbiM cpeacTBaM, KOTOPbIe MOI'YT ObITh
NpUMeHEHDI [JIsl pelleHUs JaHHOM 3aa4u oTHocuTcst Wolfram
Mathematica- mporpaMmmHoe odecneuenue, BKIKOYAOIIEE
00J1b11011 HA0OP MaTeMaTHYeCKHX GYHKIMH B TOM YHCJIe
CHCTEMY KOMIILIOTEPHOH aJIredpbl, OpUEHTHPOBAHHYIO HA
MOJATr0TOBKY HHTEPAKTHUBHBIX JOKYMEHTOB ¢ BHIYHCJICHUSIMH U
BHU3YAJIbHBIM CONIPOBOXKIEHUEM.

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

2) BribepuTte u3 circka nu(poBbI€ CPENICTBA, KOTOPHIE MOT'YT OBITh
MIPUMEHEHBI JIJISl PEIICHSI TAHHOW 3aJ1a4H.

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

OtBet: K undpoBbiM cpeacrBam, KOTOpbie MOTYT ObITh
NMpUMeHEHbI J1JI51 peleHusl JaHHOo# 3a1a4u oTHocuTcest Wolfram
Mathematica- mporpammuoe o6ecnedyenne, BKIIOYAKOIIEE
00,1b1110ii HA00pP MaTeMaTHYeCKUX (PYHKIIMA B TOM 4YHCJIe
CHCTEMY KOMIIbIOTEPHOI aJIre0pbl, OPHEHTHPOBAHHYIO HA
MOATOTOBKY HHTEPAKTHBHBIX JOKYMEHTOB ¢ BLIYUCICHUSIMH U
BH3YaJbLHBIM CONPOBOKIEHHEM.

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

2. BoibepuTte U3 criricka HUPPOBbIE CPeNICTBA, KOTOPbIE MOTYT OBITh
IIPUMEHEHBI JIJIS1 pPELICHMs] JTaHHOW 3a/1auH.

a) Microsoft Access

b) Microsoft PowerPoint

C) Wolfram Mathematica

OtBer: K undpoBbiM cpeacrsam, KOTOpbie MOTYT ObITh
NpUMEeHEHDI JJIsl pellleHus JAHHOH 3aaa4u oTHocuTcess Wolfram
Mathematica- nporpaMmmHoe odecnieueHue, BKJIOYaIOIIee
00.1b1110i1 HA0OP MaTeMaTHYeCKUX (PDYHKIIMIA B TOM YHCJI€e
CHCTEMY KOMITbIOTEPHOI a/Iredpbl, OpMEHTHPOBAHHYIO HA
NMOAr0TOBKY HHTEPAKTUBHBIX JOKYMEHTOB ¢ BHIYMCJICHUSIMU U
BHU3YaJIbHBIM CONPOBOKIEHHEM.



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

11.

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

2 5
-3 7
OTBeT:29

2) OO00CHYITE KaK BBIYHCIIUTH OMPEICIUTEh BTOPOTrO MOPSIKA.

OTtBer:

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

3aganue 2.

1) Haiitu onpenenurens 2-ro MOPSIIKa MATPHUIIBI
2 3 ‘

s s

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

Otser:

Ji1s1 TOro 4To0bl BHIYMCJIUTH ONpPeAeUTe/]Ib BTOPOro MOpsAKa
He00X0UMO U3 NMPOU3BEJIEHUA IJIeMEHTOB IJIABHOM IMATOHAJIH
BbIYECTh IpPOM3BeleHHEe 3JIeMEHTOB BTOpPOH (M00OO0YHOIN)
AUATOHAJIHN

3agadue 3.

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

s

OtBer: 23

2) OO0oCHYWHTE KaK BBIYHCIUTH OMPEICIUTENh BTOPOTO MOPSIKA.

Otser:

Jl1s TOro 4ro0bl BHIYMCIMTH ONpele/JuTe]1b BTOPOro MOpsiaAKa
He00X0IMMO M3 NMPOU3BEAEHHUs IJIeMEHTOB IIABHOW AHATOHAH
BbIYeCTh MPOM3BEJACHHE JJICMEHTOB BTOpOH (110004HOIN)
JANATOHAJIN

3amanue 4.

1) Haiitu onpenenuTelib 2-ro MOpsIKa MaTPHUIIbI
7 4 ‘

‘ —14 —8

OtBert: 0

2) OO0oCHYITE KaK BBIYHCIUTH OMPEICIUTEIh BTOPOTO MOPSIKA.
OrtBer:

Jl1st TOro 4Tro0bl BHIYMCJINTDL ONpelenTe]Ib BTOPOro MOpsaKa
He00X0MMO M3 NPOU3BECHHUS 3J1eMEHTOB IVIaBHOW AWATOHAIN

YK-2.V.1
OIIK-3.3.14




BblYECTh MNpPOU3BeJeHHEe 3JJIeMEHTOB BTOPOid (MO00YHON)
AUATOHAJIN

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

10 3

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

Oteert:

Jl1st TOro 4To0bl BHIYMCIUTH ONpeleinTe]Ib BTOPOro Mopsiaka
HeO0X0UMO U3 NMPOU3BeJeHUs 3J1eMEHTOB IVIABHOM IMArOHAIU
BbIYECTh INpPOM3BelleHHe JJIeMEHTOB BTOpPOH (M0004HOI)
AUATOHAJHN

VK-2.V.1
1 2 -1
3amanue: naHna Mmarpuna | 3 1 2
4 -2 &5
Hatingute anredpandeckue JOMOTHEHUS:
1. Ay
OTtBer: 9
2. Ay,
12. OTtser: -7
3. Aj,
OTtBer: -5
4. Ay
OtBer: 10
S, Ag
OrtBer: -5
YeMy paBeH ompeenuTeNb TPEYroIbHOM MaTPUIIbI? VK-2.3.1
13. OTBeT: onpeaeauTe]Ib TPEYroJabHOI MATPUIIbI pABEH
NMPOM3BeIeHUI0 3JIEMEHTOB IJIABHOM IMATOHAJIN.
O6o3HauuM Ay, As, ..., A, — CTPOKHM MATPUIBI M1 Qy; o wuni By - OIIK-3.3.16
JNEeWCTBUTEIILHBIE YHCIIA.
Ecnu cymecTByeT Takoit Habop unces, Cpeid KOTOPBIX €CTh XOTS-
OBI OZTHO YKCIJIO OTJIMYHOE OT HYJISI, ¥ TIPX ATOM JIMHEWHAS
14. KOMOHMHAIIHS CTPOK MATPHIIBI C 3TUMHU YHCIIaMH paBHA HYJEBOI

CTpOKE:
a, 4, + a,A, +--+a, A, =0,

rge 0 = (0,0,..,0).
Kaxk B 3TOM cityyae Ha3bIBalOTCS CTPOKH MaTPHUIIBI?




OtBer: Takue cTPOKU MATPHUIIBI HA3LIBAKOTCS JIMHEHHO
3aBMCUMbIMH

ITycTh MaTpuibl A 1 A yIOBIETBOPSIOT YCIOBHIO YK-2.3.1
A'Al=ATA=E, rae E — equuudnas MaTpuIia n -ro MOpsIKa.
15. Kak Ha3pIBatOTCS Takue MaTpUILbI?
Oteer: Takue MaTpuIbI HA3BIBAKOTCH 00PATHHIMH MATPHLIAMH
110 OTHOLIEHHIO APYT K Apyry (A — oOpatHass k A, u A —
o0parnas k A™Y).
3ananue 1. Haittu matpuny X u3 ypaBuenust 4 # X = B rue YK-2.V.1
-1 2 -7 —4 OIIK-3.Y.5
A= B=
(—2 5) (—1? —‘5‘)
OrtBer:
12
X = (_3 _1)
3ananue 2. Haiitu matpuny X u3 ypaBHenus 4 # X = B rnue
-1 2 -9 —4
A= B=
( 3 —4} (23 ll:l)
Otser:
_{(5 2
xX= (_2 _1)
3ananue 3. Haiitu matpuny X u3 ypaBHenus 4 # X = B rue
-1 3 —-10 -7
A= BE=
16 ( 2 —4} ( 14 12)
' OrtBer:
1 4
xX= (—3 —1)
3ananue 4. Haittu matpuny X u3 ypasaenust 4 * X = B rue
1 -2 9 6
A= B=
(3 —?) (2‘3‘ 1‘5‘)
OTser:
_{(5 4
x= [_2 _1)
3ananue 5. Haiitu matpuny X u3 ypaBHenus 4 # X = B rue
1 -3 14 5
A= BE=
(2 —S) (34 12)
Ortser:
{5 2
X= (—3 —1)
Kak Ha3piBaeTcs cuctema anredpanyeckux ypaBHEHUH, KaKI0e U3 VYK-2.3.1
17. KOTOPBIX SIBIIETCS JIUHEHHBIM?
Otser: Takas cucrema ypaBHeHHMI HA3bIBAETCH CHCTEMOM
JIMHEHHBIX ajiredpanvyecKux ypaBHeHHUid
Kakue MeToibl pelieHust CUCTEM JIMHEHHBIX anreOpanyecKux YK-2.3.1
ypaBHEHUH BaM U3BECTHBI? OIIK-3.Y.6
18. OtBer: MeToabl pelieHUusi CHCTEM JHHEHHBIX ajJredpanvecKux
ypaBHeHuii: Mmeton Kpamepa, meroa I'aycca, MeTo MAaTpUUYHBIX
YPaBHeHHII (C MCMOJIb30BAHHEM OOPATHOM MATPHUIIbI).
19. CpaBHUTE YCTOBUSI IPUMEHEHUSI METOJIOB PEUICHUS] CUCTEM OIIK-3.Y.6
JUHENHBIX ypaBHeHUH. Kakoll MeTO/ pelieHns CUCTEMBI IMHEWHBIX YK-2.V.3




anredpanvyeckux ypaBHEHUN IPUMEHSIOTCS B TOM CITy4yae, eCiiu
ONpPEIETUTENh MAaTPUIIBI CUCTEMBI paBeH HYJIIO?

Oteer: Ecan onpenennTesb MATPUIIbI CHCTEMBI PaBEeH HYJIIO,
TO MPUMEHSETCSI TOJBKO METO/ UCC/IeJOBAHUS CHCTEMbI
JInHelHbIX ypaBHeHuii ['aycca, npyrue meroabl (MeTOx
Kpamepa u meToaq MATPUYHBIX YPABHEHHUIi) MOTYT
NMPUMEHATHLCS MPH YCJIOBHH, YTO MATPHLIA CHCTEMBI
KBA/IPaTHAasl M OlNpe/ieJINTelIb ee He paBeH HYJII0.

20.

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

Otser: Ecan MmaTpuna cucremMsbl He KBaJpaTHas (T.e.
KOJINYEeCTBO HEM3BECTHBIX U KOJIUYECTBO YPABHEHUI He
COBNA/IAI0T), TO NPUMEHsSIETCS TOJIbKO MeTO/1 CCiIeI0BAHUS
cHCTeMbl JIUHeHHbIX YpaBHeHu#i ["aycca, npyrue MeToabl
(metox Kpamepa n MeTox MATPUYHBIX YPABHEHHUIi) MOTYT
NMPUMEHATHLCS MPH YCJIOBHU, YTO MATPHLIA CHCTEMBI
KBQ/IPaTHAasl M ONpeJie/INTelIb ee He paBeH HYJII0.

OIIK-3.Y.6
YK-2.¥.3

21.

[Tpu kaKOM yCJIOBUM OJTHOPO/IHASA CUCTEMA JIMHEHHBIX YPAaBHEHUM
MMEET HEHYJIEBOE penicHue?

OtBer: OgHOpPOAHAsSI CHCTEMA JINHEHBIX YPABHEHMI HMeeT
HEHyJIeBOE PelleHHe TOr1a M TOJIbKO TOIa, KOrjaa eé panr
MEeHbIIe YN CJIa HeU3BeCTHBIX.

OIIK-3.3.16

22.

Kak Ha3pIBaeTcs AByMepHas CCTEMa KOOpAUHAT, B KOTOPOM
KaxKJas TO4YKa Ha IJIOCKOCTHU OMPCACIIACTCA ABYMS YHUCJIIaMU -
MOJIIPHBIM YIJIOM U MOJISIPHBIM pagnycom?

Oteer: Takas cucreMa KOOPpAUHAT Ha3bIBaETCH MOJISAPHOM
CHCTEMOI KOOPAUHAT.

OIIK-3.3.13

23.

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

Otser: Takasi cucTeMa KOOPAUHAT Ha3bIBaeTcsl chepudecKoi
CHCTEMOI KOOpPAUHAT.

OIIK-3.3.13

24,

Urto Takoe BeKTOp?
OtBer: BeKTOPOM Ha3bIBaeTCsl HANPABJICHHBINH OTPE30K.

YK-2.3.1
OIIK-3.3.16

25.

Kaxk Ha3bIBaeTcst BEKTOp, Ha4au0 KOTOPOro COBIAAET C €r0o
KOHIIOM?

OTtBer: BekTop, HAYA/I0 KOTOPOr0 COBNAAET C €ro KOHI[OM,
Ha3bIBAETCS HYJEBBIM BEKTOPOM.

VK-2.3.1

26.

ITo kakoit popmyiie onpeaensercs CKaasipHOe TPOU3BEACHNE
BEKTOPOB?
OtBer: CkansipHoe Npou3BeleHNe BEKTOPOB onpeeJisieTcs mo

dopmyae ldl = |b| = cosa

OIIK-3.3.14

27.

ITo xakoii popMyIie BEIYUCISETCS CKATISIPHOE MPOU3BEACHUE
BCKTOPOB aub , €CJIM U3BCCTHBI KOOPAWHATHEI BCKTOPOB B

OIIK-3.3.14




nekaptoBoit cucteme (B cucreme : 0X, Oy, 0z)
Oteer: CkansipHoe npou3BeJeHHe BEKTOPOB OIpeae/sieTcs: 1o
dopmyne a, b, +a,b, + a_b,

ITo xakoii popmysie BBIYUCISIETCS BEKTOPHOE IMPOU3BEACHUE OIIK-3.3.13
BEKTOPOB, €CIIM U3BECTHBI UX KOOPJMHATHI B IEKAPTOBOM CUCTEME
koopauHart (X, Y, 2)?
OtBer: BekTOopHOE Npon3Be/ieHNe BEKTOPOB ONpe/ieIsieTcsi o
28. dhopmye
i j ok
Xy M
Xy Vo Eg
ITo xakoil popmyse onpenensieTcss MOAY/b BEKTOPHOTO OIIK-3.3.14
MPOU3BEICHUS BEKTOPOB?
29. OrtBer: Besimuuna Moyl BEKTOPHOI0 MPOU3BeAeHUS
BeKTOpOB onpejesiercs: o popmy.e |al = |b| = sin(ab)
Yemy paBHO pacCTOSHHE OT TOUKH /10 IPSIMOiL? OIlK-3.3.13
30. OrtBer: PaccTosiHHE OT TOUKH 10 IPSAMOIi PaBHO AJTUHE
nepneHaUuKYJIsIpa, ONyIIEeHHOr0 U3 TAHHOI TOYKHM HA MPSAMYI0.
3amanue 1. CocraBuTh ypaBHEHHE NpsMod mpoxojsmei uepe3 | OIIK-3.V.4
x+2 y—9
touky M(2,4) v nepreHIuKyIAPHON MPAMOit = = L
OtBer 3ammcaTth B BHUJC YypaBHEHUS TMPSMOM C  YIJIOBBIM
kod(duUImeHTOM
Otser:
¥y=-—1,25x+6,5
3ananue 2. CocTaBUTh ypaBHEHUE NPSIMOM MNpPOXOJAIIed uepes
TOUKY M(1,—4) u TEPIICHINKYIIAPHOM npsIMOi
—4x —5y+14 =10,
OtBer 3amMcaTh B BHUJE YypaBHEHUS TMPSMOM C  YIJIOBBIM
K03 pULIEHTOM
OrtBer:
31. y=1,25x—5,25

3aganue 3. CocTaBUTh YpaBHEHHE NPSIMOM MPOXOASUIEH uepes
xtle _ y—9

touky M(—1,—3) u napamiensHoi mpsmMoit

—d -5
OtBer 3ammcaTth B BHJC ypPaBHEHUS TMPSAMOH C  yIJIOBBIM
KodduUImeHTOM
Otger:

¥y=1,25x—1,75

3aganue 4. CocTaBUTh YpaBHEHHE MPSIMOM MPOXOASAUIEH uepes

touky M(1,—1) u nepreHauKyIApHON npsiMoit ¥ = —5x + 2,
OTBeT 3anmMcaTth B BHJAE YPaBHEHHMs MPSAMOA C  YIJIOBBIM
K03 uUIeHTOM

OrtBer:

¥y=02x—-1,2




3amanre 5. CoCTaBUTh ypaBHEHHUE MPSMON MPOXOAsIIeH uepes

. L x+1 y—6
touky M(3,1) ¥ nepueHaUKYIAPHOM IPAMOI —5 = —4
OtBer 3amMcarb B BUJE YpPaBHEHUS TMPSIMON C  YIJIOBBIM
ko3 urmeHTOM
OrtBer:

¥y=—1,25x1+4,75

32.

Kakum ypaBHeHHEM OMHUCHIBAETCS TIOCKOCTh B IEKAPTOBBIX
KoopauHatax (X, Y, z)?

OTtBeT: B 1eKkapTOBBLIX KOOPAMHATAX YPABHEHHE MJIOCKOCTH
(kaHOHMYECKOe YPaBHEHHeE MJI0CKOCTH)
Ax+By+Cz+D=0

YK-2.3.1
OIIK-3.Y 4

33.

Chopmynupyiite  HeoOXOAMMOE W JOCTATOYHOE  YCIIOBHE
NapauIeIbHOCTH MPSIMOU U TIJIOCKOCTH.

Otser:

st Toro, 4ro0bl MpsiMasi ¥ MJIOCKOCTh ObLIN NMapaJljieIbHbI,
HEO0X0AUMO MW [JA0CTATOYHO, 4YTOObI BEKTOP HOPMAJIHM K
IVIOCKOCTM W HANPABJSAKIIMHA BEeKTOpP NPSAMOd ObLIM
nepneHIuKYJIsIPHbI.

OIIK-3.3.15

34.

KakuMm ypaBHEHHEM ONKCHIBACTCS IpsMas, MPOXOMAAIIAs uepe3
TOYKY (X0, Yo, Z0) ¥ WMEIOIAs HANPABISIIOUIMA BEKTOp C
koopauaatamu (I, m, n)?

OTBeT: YpaBHeHHE NPAMOM, MPoOXoAsilieil yepe3 Touky (Xo, Yo,
20) 1 MMeIoLIasi HANIPABJISIIOIIMIT BeKTOp ¢ KoopauHatamub (1,

X~ F—¥ E—Z
m, N) uMeeT BUJ 0 Y _ %
m "

OIIK-3.Y 4

35.

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

OtBer: YpaBHeHue NPSIMOii, IPOXOsilIell Yepe3 ABe TOYKH (X1,
X—X]_ — }'—_}'1 — 3—31
R | B | P |

Y1, Z1) u (X2, Y2, Z2) ©MeeT BUJL

OIIK-3.B.4

36.

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

OtBer: YpaBHeHHe ABYX NepeceKalMXCH MJIOCKOCTEH — 3TO
YPaBHEHHE NPSAMOM B POCTPAHCTBE

OIIK-3.¥V 4

37.

C nomol1pio Kakoi (opMyIIbl MOKHO HAalUTH YroJl MEXIY

IpsIMBIMU?

OtBer: yros Mexay nNpsiMbIMM MOKHO HAWTH U3 (pOpMYJIbI
ay+ay

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

Cosgp =

NPSIMBIX

OIIK-3.3.14

38.

Hopwmans k mmockoctr umeet kKoopauuatsl (A, B, C); koopauHaTh
HarpasJsroero Bekropa npsmoit (I,m,n)/

C moMoibIo Kakoi GopMysibl MOKHO HAUTH YTOJ MEXITY TIPSIMOU U
MJIOCKOCTBIO?

OTBeT: YyroJ Me:kay nNpsiMoi v MJI0CKOCTbI0 MOKHO HAWTH U3

OIIK-3.Y 4




(hopmyiibl
|Al + Bm + Cn|

VAR + B2+ 212+ m? + n?

sing =

IUIOCKOCTH?

39. Oteer: PaccTosinye 0T TOYKH 10 MJIOCKOCTH PABHO
|A::‘D+E'_}'D + I'__ED-I-.D |
VATIET T
(Xo, Yo, Zo) KOOPJMHATHI TOUKH.

ITo xakoii popMyie MOKHO ONPEACIUTH PACCTOSTHUE OT TOYKHU JI0 OIIK-3.3.13

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

Hanumure kaHoHMYECKOE ypaBHEHUE ILTUIICA.

OtBer: KaHOHMYecKOe YpaBHEHHUE JIJIMIICA MMeeT BU/L
40. 2 2
A
a® b?

OIIK-3.3.13

Hanumure KaHOHUYECKOE YpaBHCHHC FI/IHep6OJ'ILI.

41. 2 J,z B
@2 !

OtBer: Kanonuueckoe YpaBHEHHE rnnepﬁo.mﬂ HMeET B/

OIIK-3.Y 4

Hanumure kaHoHMYECKOE ypaBHEHHUE 1apadoIIbl.

42. OtBer: KanoHu4eckoe ypaBHeHHe mapado/ibl HMeeT BU/L

y: = 2px

OIIK-3.3.15

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

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

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

Kon
WHIAWUKATOPA

Y4eOHbIM MJIAHOM HE IPEAYCMOTPEHO

IlepeyeHp TeM Ui KypCOBOIO IPOEKTUPOBAHUS/BBINOIHEHHUS KypCOBOH pabOThI

MpeICTaBICHBI B TabwuIe 17.

Tabnuua 17 — IlepeueHb TeM AJ1s1 KypCOBOTO MPOEKTUPOBAHMSI/BBITIOJIHEHUSI KYPCOBOM pabOThI

No /it N
KypCOBOi1 pabOThI

[TpuMepHBIii TepeueHb TeM ISl KypCOBOTO MTPOEKTUPOBAHUS/BBINIOIHEHUS

Y4eOHBIM MJIaHOM HE IPEYyCMOTPEHO

BOHpOCBI AJi1 IMPOBEACHHUA HpOMe)KYTOqHOﬁ arrécrallun B BHAC TCCTUPOBAHUA

npeJIcTaBIeHbI B Ta0nuie 18.

Tabnuua 18 — IIpumepHbIii epeueHb BOIIPOCOB JJIsi TECTOB

Ne . Kon
[IpuMepHBIif TepedeHb BOMTPOCOB ISl TECTOB
/11 WHJIUKATOpa
TuIoBOM BapuaHT TECTOB
1 cemectp
1 | Jlana matpuna 1) as VK-2.V.1
2) -ag

Az(“n Q7 )

flyy gz




Eé anredbpanveckoe
JIOITOJTHEHHE Ay

paBHoO...

3) ayy
4) —ag
Ortser: 3)

(Muctpykuus: [Ipountaiite TEKCT,
BbIOEpPUTE MPABWIBHBIN OTBET U
3aIMIINTE apIyMEHTHI,
000CHOBBIBAIOIIHE BHIOOP OTBETA)

N3 npuBen€HHBIX
MaTpuIl oOpaTHBIC
CYILIECTBYIOT Y

MaTpHil. ..

dyy  dy»
1) | dz1 Q22
0 ay

A59 Ay Ay
3) 0 a,; a;;
1] 0 C T

9 Q2 3
4) (ﬂzi a2 ﬂ:a)
0 0 0

Ortger: 3)

(Muctpykuus: ITpounTaiite TEKCT,
BbIOEPUTE MPABUIIBHBIN OTBET U
3aIUIINTE apTyMEHTHI,
000CHOBBIBAIOIINE BHIOOP OTBETA)

YK-2.V.1

Kakum MeTonoM MOXKHO
peunTh CUCTEMY,
ONPEACTUTENL OCHOBHOM
MaTpHUIbl KOTOPOH paBeH

HYJIIO

1) T. Kpamepa
2) K.®.Taycca

3) ¢ momormbio 00paTHOM

MaTpPHIIBI
4)  mo0BIM CIIOCOOOM

Ortger: 2)

(Mucrpyknms: [IpounTaiiTe TeKcT,
BbIOEpUTE MPaBUIILHBIN OTBET U
3aIUIIATE apIYMEHTHI,

00OCHOBBIBAIOLINE BHIOOP OTBETA)

VK-2.3.1

Cucrema COBMECTHA

TOrJa U TOJBKO TOIJa,

1) o6onbme 1

2)  PaHr MATPHUIbI CHCTEMBbI

YK-2.3.1




Koraa...

PaBEH PaHIy pacIIHPEeHHOI
MATPHIIBI CHCTEMBI

3) panr pasen 0

4)  panr paseH 1

OrtBer: 2)

(Muctpykuus: [TpounTaiite TEKCT,
BBIOEpUTE MPaBUIbHBIN OTBET U
3alHUIINTE aPTYMEHTEI,

000CHOBBIBAIOIINE BHIOOP OTBETA)

JIasi BEKTOPOB 4 u b | 1) BEKTOpHI IEPIEHAUKYISPHBI YVK-2.V.1
BBILIOJIHSIOTCS yCIOBUs: | 2) BEKTOPbI NapajulebHbI OIIK-3.3.13
3) BEKTOpBI MapaJUICIbHBI U HE MOTYT
by by by NeKaTh HA OJTHOM MPSMOiA
@x Ay Az 4) BeKTOpBLI JIeKAT HA  OJXHOI
TOrJa. ... npsavoii
Otgert: 2)4)
(Uuctpykums:  IlpouunTaiiTe  TEKCT,
BBI6CpI/ITe IIpaBUJILHBIC OTBETHI n
3aIUIIUTE apryMEHTHI,
000CHOBBIBAIOIINE BHIOOP OTBETOB)
BexTopHoe 1) kommuHeapHoW TwiockoctH, B | YK-2.3.1

MMPOU3BCACHUC BEKTOPOB

awu b — 3T0 BEKTOP...

KOTOpOH Jexar
[IEPEMHOKAEMBIE BEKTOPA

2) mepHeHIUuKY.ISIPHbIH
IUIOCKOCTH, B KOTOPO¥i JIe:KaT
nepeMHOKaeMble BEKTOPbI

3) wHynesoi

4)  coBmajgalOIMi C OJHMM W3

MNEPEMHOKACMBIX BEKTOPOB

OrtBer: 2)

(Uucrpykmmsi:  [lpoumraiite  Tekcr,
BbIOEpUTE  TMPaBWIBHBIA  OTBET U
3aQIUIINTE apryMeHTHI,

00OCHOBBIBAIOIIHNE BHIOOP OTBETA)




PaccrosiHME OT TOYKH H0 1) |Axg+Byqg+C| VK-2.3.1
A2+ R2JAZ 12
IUIOCKOCTH MOKHO VAT+B VAL OIlK-3.3.13
BBIYHCIIUTH o 2) A, Ax+B, B +C, Ca
I [
dopmyie. .. u'Af+Bf+cf-u|A§+E§+czz
3) |AIu+B_‘I.’u+CZu+D|
VAZ+B? +C2
4) |dm+ Bn+Cp|
VAT B 07 mT 4n® 47
Ortger: 3)
(Muctpyknus:  [IpouumTaiite  Tekcr,
BBHIOGpUTE NPABHIBHBIA  OTBET W
3aMUIINTE apryMEHTHI,
00OCHOBBIBAIOLINE BHIOOP OTBETA)
I'eomerpuueckoe wmecto | 1)  rumepOosoi OIIK-3.3.14
TOYEK IJIOCKOCTH, CyMMa .
> M 2)  mapa6oJoii
PacCTOSHUM OT Ka¥I0u
U3 KOTOPBIX 10 JBYX 3)  OKpyKHOCTbIO
JAHHBIX ~ TOYEK  OTOH | 4)  yymmcom
IIJIOCKOCTH eCTh
Otger: 4)
BEJIMYMHA TIOCTOSTHHAS,
Ha3bIBAETCS. .. (MucTpykuus: [IpounTaiite  TEKCT,
BbIOEpUTE  TMpaBWIbHBIA  OTBET U
3aIUIINTe apryMEHTHI,
000CHOBBIBAIOIIIE BEIOOP OTBETA)
Haiitu ypaBHEHHE 1) x+1  y-2 z—4 OIlK-3.Y.14
o o -3 2 4
npsIMOM,  TIPOXOSIIEH
uepe3 TOYKY 2) x+1  y+2d  =+4
3 2 4
A(—1;2; 4),
HEePICHAUKYISPHO x1_yZ2_z—4
-3 -2 -4
IIJIOCKOCTH
3x-2y-4z+1=0 g) Lo
-3 -2 -4

OrBer: 1)




(Uucrpykumsi:  [lpoumtaiite  TekcT,
BbIOEpUTE  TMPaBWIBHBIA  OTBET U
3aMUIIUTe apryMeHTHl,

00OCHOBBIBAIOIIHE BEIOOP OTBETA)

10 | Pemmth cucremy | 1) x=0,y=1,z=-3 OIIK-3.V.5
JMHEHUHBIX  ypaBHEHHM 2)  x=0,y=1,7=-2
METOJIOM l"aycca
2x —yv+3z=-10
—x+2y—z=5 4) x=0,y=-1,z:-2
Orteer: 1)
(Uuctpykumsi:  Ilpoumraiite  TEKCT,
BBIOCPUTE  NPAaBWIBHBIA ~ OTBET U
3aIUIINTe apryMEHTHI,
00OCHOBBIBAIOIIKE BHIOOP OTBETA)
11 | Beruucnuth -1 -6 YVK-2.V.1
n (7 %)
2 -1y /1 -2 2 72
(1 2)(3 2) ) (1 '3}
0 o0
3 (1 =)
7 2
9 (G )
Orser: 1)
(Uuctpykumsi:  Ilpoumtaiite  TEKCT,
BbIOCpUTE  MPaBWIBHBI  OTBET U
3aIUIINTe apryMEHTHI,
00OCHOBBIBAIOLINE BHIOOP OTBETA)
12 | lana matpuna 1) @Aas VYK-2.V.1
[0y @gp 2) —ay3
A_(ﬂ’ii “::)'
3) Qi1
Eé anredpandeckoe 4 —ay
JIOTIOJTHEHUE Asy




paBHO. .. OTtBer: 2)
(Uucrpykumsi:  [Ipouwraiite  TekcrT,
BbIOEpUTE  MpPaBWIBHBIA  OTBET U
3aIUIIATEe apryMEHTEI,
00OCHOBBIBAIOIIHNE BHIOOP OTBETA)
13 | Marpuua ATt 1) Aat-axa4-at VK-2.3.1
Ha3bIBaeTCs  OOpaTHOM ) Atoa=1
MaTpuIle A, eciu
BBITIOJIHAETCS YCIOBHE 3) At-A=A4-AT=E
4 At-A=0
OTtBert: 3)
(Uuctpykimsi:  Ilpoumtaiite  TEKCT,
BBIOCPUTE  NPAaBWIBHBIA ~ OTBET U
3aIUIIATEe apryMEHTBI,
000CHOBBIBAIOIIIKE BHIOOP OTBETA)
14 | CransipabivM 1) |§||E| arccosa OIIK-3.Y.6
IPOU3BEEHUEM  JBYX -
HEHYJICBBIX BEKTOPOB 4 2) |&||b| ctga
u b HasbiBaercs 9HCIIO, | 3) |E||E| COS ot
paBHoE...
4) |&||E|tgcx
Ortser: 3)
(Uuctpykuums:  IlpouuTaiite  TEKCT,
BbIOCpUTE  MpABWIbHBIA ~ OTBET U
3aIUIIATEe apryMEHTHI,
00OCHOBBIBAIOLINE BHIOOP OTBETA)
15 | Yemy paBHO cmemanHoe | 1) O YK-2.V.1
IIPOU3BE/IEHUE BEKTOPOB ) 1
aba
3) -2
4) 2
OrBer: 1)
(Uucrpykumsi:  [lpouwmtaiite  TekcrT,




BbIOGpUTE  MpaBWIBHBIA  OTBET |

3aMMIIUTe apryMeHTHI,

00OCHOBBIBAIOIIHE BHIOOP OTBETA)

16 | Vpasuenue npamoit, | 1) (x—a)+(y—b)=0 VK-2.3.1
POXOJAIIeH uepe3 JBe 2) 2z
TOYKH MOKHO COCTaBUTh ¥ryi mTR
10 (bOpMyﬂe... 3) A(x—xl})+ B(}r—}rﬂ) =0
4) v —wp = klx—xp)
Ortger: 2)
(Uuctpykuums:  IlpouwnTaiite  TEKcCT,
BBIOCpUTE  MpABWIbHBIA  OTBET U
3aIUIINTE apryMEHTHI,
00OCHOBBIBAIOIIKE BHIOOP OTBETA)
17 | I'eomerpuueckoe ™ecto | 1)  IlapaGomy YK-2.3.1
TOYEK, KOTOpBIE
2)  OKPYXHOCTh
XapaKkTepU3yIoT
SKCLEHTPUCHTET & >1 3) runepGouy
IpeJICTAaBIsAET COOO0M 4)  sumnc
Ortser: 3)
(Uuctpykimsi:  Ilpoumraiite  TEKCT,
BbIOCpUTE  MpABWIbHBIA ~ OTBET U
3aIUIINTE apryMEHTBI,
00OCHOBBIBAIOLINE BHIOOP OTBETA)
18 c 1) neicTBUTENBHON OCHIO YK-2.V.1
OtHomieHne —
4 2) acuMNTOTON
Ha3bIBaeTCH. ..
3) JIKCHEHTPUCHUTETOM
4) (hoKaTbHBIM PATUYCOM
Ortger: 3)
(Uucrpykumsi:  [lpoumtaiite  TekcrT,
BbIOGpUTE  MPaBWIbHBIA  OTBET U
3aIHUIIATE apryMEHTEI,

00OCHOBBIBAIOIINE BHIOOP OTBETA)




19 | Haiitu ypaBHeHue | 1y ¥+l y-2  z—4 YK-2.V.1
3 -2 —4
OpsIMOM,  IPOXOJAIIEH
x+1 V+2 Z+4
yepes TOUKY | ) =: =
E: 2 4
A(—1;2;4),
3 x-1 y-2 =z—4
HEePICHAUKYIISPHO ) S 5 .
IJIOCKOCTH
4 x+1  py4+2 =44
3x-2y-4z+1=0 ) L T LT .
Oreer: 1)
(Uuctpykumsi:  Ilpoumraiite  TEKCT,
BbIOCpUTE  NpPABWIBHBIH ~ OTBET U
3aIUIIATE apryMEHTBI,
00OCHOBBIBAIOIIKE BHIOOP OTBETA)
20 | Onpenenuthb Kakoe 1) x2+y2-8x=0 OIIK-3.3.16
ypaBHEHUE JTMHAH . _
2) x=-3425-)7
COOTBETCTBYET 3
napabore... 3)  -2x7+3y”-4x+15y+4=0
4)  x+4y-2y*-5=0
Ortser: 4)
(Muctpyknus:  [IpoumTaiite  Tekcr,
BBIOEpUTE  TIPaBUJIBHBIA  OTBET U
3aMUIIUuTe apTryMEHTHI,
00OCHOBBIBAIOIINE BHIOOP OTBETA)
21 | Pemuth cucremy | 1) x=0,y=1, z=-2 OIIK-3.B.4
JUHEWHBIX  ypaBHEHUH 2)  x=0,y=-1,7=2
METOJIOM l'aycca
x+ v +z=2 3) X:0, y:1, z=2

2x —y+3z=10
—x+2y—z=-5

4) x=0,y=-1,2z=3
OrtBer: 4)
(MucTpykius:

[IpounTaiite  TEKCT,




BbIOCpUTE TPAaBUJIBHBI  OTBET W
3aIHIIUTE apryMEHTHI,
000CHOBBIBAIOIIIE BHIOOP OTBETA)

22 | BpauciauTh YK-2.3.1
-1 -1y (¢ -2 7 1 OIIK-3.B.5
)G 32) v (5

-7 0
2 (3 o

1 0
3 (; -)

0o 1
9 (5 7)
OrtBer: 2)
(Uuctpykumsi:  Ilpoumraiite  TEKCT,
BHIOEPUTE  TPABWIBHBIA ~ OTBET W
3aIUIINTE apryMEHTBHI,
000CHOBBIBAIOIIIKE BHIOOP OTBETA)

23 | Kakas u3 touek nexwur | 1) (0; 3) YK-2.3.1
Ha mpsAMor y =-2X + 1?7 | 2) (-1; 3) OIlK-3.3.13

3) (2:3)

4) (-2;5)

Ortger: 2)4)

(Uuctpykums:  IlpouwnTaiite  TEKCT,
BeIOECpUTE  TpAaBWIbHBIE OTBETHl U
3aITUIITATE apryMeHTEHI,
00OCHOBBIBAIOLIHNE BHIOOD)

24 | Tlpsmasty = 2X + 5 1) tg(5) YK-2.3.1
obpasyer ¢ 2) tg(-2) OIIK-3.3.15
MOJIOKUTEITHHBIM 3) arctg(2)

HanpaBneHueMm ocu OX 4) tg(2)

yTOJI 0, PaBHBIH. .. OrtBer: 3)
(Uuctpykumsi:  IlpouwnTaiite  TeKcT,
BeIOCpPUTE  OPAaBWIBHBIA  OTBET |




3aIIMIINTC

00OCHOBBIBAIOMIHE BHIOOP OTBETA)

apryMeHTHI,

25 | Yroa Mexy npsiMbIMH 1) tgg@= ‘ 1-5 YK-2.3.1
1+1+5
y=x+1 y=5+3 OIIK-3.3.14
2) tgg= ‘ S
onpenensaercs 1o ) 2P = 14245
dbopmyre:
_ |35
3) o= |l+lz-|:—5]l
_ | 3-5
4) w'e= ‘1+1:—5
Oreer: 1)
(Uuctpykimsi:  Ilpoumtaiite  TEKCT,
BBIOGpPUTE  NPAaBWIBHBIH  OTBET |
3aIMIINTe apryMEeHTBHI,
00OCHOBBIBAIOIIKME BHIOOP OTBETA)
26 | Ilpu pemieHHH CUCTEMBI 1) 5 3‘ OIIK-3.V.5
8 7
JUHEUHBIX  YpaBHEHUU
{4x1 —7x,=8 fo 4 =7
MIPaBHITY Kpamepa 3) 5 3 ‘
8 -7
onpeaenuTens A uUMeer
BUNI: 4) 1 5‘
4 B
Ortser: 2)
(Uuctpykimsi:  Ilpoumraiite  TEKCT,
BBIOCpPUTE  OPABWIBHBIA  OTBET |
3aIMIIUTE apryMEHTBI,
00OCHOBBIBAIOLINE BHIOOP OTBETA)

27 | Ilpu pemieHNMH CUCTEMBI 1) (2;-1) OIIK-3.Y.6
JVHENHBIX  ypaBHEHWH 2) wmeton Kpamepa nenpumenum | YK-2.V.3
{xl—i- 2x,=0 3) (1;2)
4x, +8x, =1

T 4 (@1
K
METOJIOM pamepa | . 2)
HOMYHEH OTBET. ... (Uucrpykumsi:  [lpoumtaiite  TekcT,
BBIOCpPUTE  NPAaBWIBHBIH  OTBET |




3aIIMIINTC APryMCHTHI,

00OCHOBBIBAIOMIHE BHIOOP OTBETA)

28 | Pemuth cucTeMy 1) (1;0;0) OIIK-3.Y.6
JMHEHHBIX  ypaBHEHHIA 2) (0;1;0)
meromom Kpamepa: 3) (0;0;1)
Xyt x;—x3=0 4) (1;0;1)

[ffl__zii ii: ; g Otger: 4)
NucTpykims: IIpounTaiite TEKCT,
BbIOEpUTE  TMPaBWIBHBIA  OTBET U
3aIUIINTE apryMEHTHI,
000CHOBBIBAIOIIKE BEIOOP OTBETA)

29 | IlokazatenbHast  ¢opma 1) NE) ei%n OIIK-3.B.5

KOMILJIEKCHOT'O Yncia _ an
z=-1+iumeer Bun: 2) fze;
3) V2e'r
4) »’EEEE
Ortger: 2)
(Uuctpykums:  IlpouuTaiiTe  TEKCT,
BbIOEpUTE  TMpaBWIbHBIA  OTBET U
3aIUIINTE apryMEHTHI,
000CHOBBIBAIOIIIE BEIOOP OTBETA)
30 | Monynb KOMILIEKCHOTO 1) 0 OIIK-3.B.5
qpcna Z = —i paBeH: 2) 1

3) 2

4) 5
OrtBer: 2)
(Uucrpykumsi:  [lpouwmtaiite  Tekcr,
BbIOEpUTE  TMpPaBWIBHBIA  OTBET U
3aIUIINTE apryMEHTHI,
00OCHOBBIBAIOLINE BHIOOP OTBETA)

31 | Kakoii meTon pemeHus 1)ompenenurens | 2) Kpamepa OIIK-3.B.4
CUCTEMBI JINHEWHBIX YK-1.B.1
anreOpanvdeckux CHCTEMbI PaBeH 6
YpaBHCHHUH 3) ompenenutens | 4) aycca

MPUMECHAIOTCA B TOM
clryJae, ecliy ...

CUCTCMbl PAaBCH

HYIIIO




5) wmarpuna He | 6) OOpartHOi

KBaJlpaTHas MaTpHULIbI
OtBer

1) 2)

1) 4)

1) 6)

3) 4)

5) 4)

WNuctpykuus: Ilpountaiite Tekcr u
YCTaHOBUTE COOTBETCTBHE. K
KaKJIOM TO3WIINH, JAHHOW B JIEBOM
cToJoIIe, noabdepure
COOTBETCTBYIOIIYIO TO3ULIUI0 (WK
HECKOJIbKO COOTBETCTBYIOIIMX) B

[IpaBOM CTOJIOIIE)

32 | Pemmre MmaTpuuHOE Haiitn matpunty X U3 ypaBHEHHS OIIK-3.B.5
ypaBHEHHE. A*X=B, rne VK-1.B.1
BrimoanuTe npoBepky. -1 2 9 4

A=A= ,B=
3 4 23 10
OTteer
5 2
X =
-2 -1
WucTpyknus:

[IpouuraiiTe TEKCT U 3aNUIINATE
pa3BepHYTHI 000CHOBAHHBIN OTBET.

Cucrema OILICHHNBAHUA TECTOBBIX Sa)IaHI/Iﬁi

1 tun) 3anaHue KOMOMHHPOBAHHOTO THIIA C BBIOOPOM OJHOTO BEPHOTO OTBETA U3 UETHIPEX
MIPEIOKEHHBIX U1 000OCHOBAaHUEM BBIOOpA CUMTAETCS BEPHBIM, €CJIM MPABHIIBHO yKazaHa nudpa
U TIpUBEJEHBbl KOHKPETHbIE apryMEeHTHI, HCIHOJb3yeMble Ipu BbIOOpe oTBeTa. IloiHoe
COBITaZAICHUEC C BEPHBIM OTBETOM OLICHHUBACTCA 1 63J'IJ'IOM, HCBGpHBIfI OTBCT HUJIN €Ir0 OTCYTCTBHUEC —
0 Gamos.

2 tun) 3agaHue KOMOMHHMPOBAHHOIO THIA C BbIOOPOM HECKOJbKUX BapHUaHTOB OTBETa U3
IPEUIOKEHHBIX U Pa3BEpPHYTHIM OOOCHOBAaHMEM BBIOOpA CUMTAETCS BEPHBIM, €CIHM MPAaBUIBHO
yKa3zaHbl UGPHI U MPUBEACHBI KOHKPETHBIE apTyMEHThI, HCIIOJIb3yeMbIe IIPU BBIOOPE OTBETOB.
[TonHOE coBmageHne ¢ BEPHBIM OTBETOM OIlEHHMBaeTCs | OaiioM, eciau AOMYIIeHbl OIIMOKH W
OTBET OTCYTCTBYET — () 6asioB.

3 tumn) 3anaHue 3aKpHITOrO THUIA HA YCTAHOBJIEHHWE COOTBETCTBUS CUUTAETCS BEPHBIM, €CIU
YCTaHOBJIEHBl BCE COOTBETCTBUS (MO3ULMU W3 OJHOTO CTOJNONA BEPHO COMOCTaBIEHBI C
MO3UIUSMU APYroro ctoidia). [TomHoe coBnageHe ¢ BEpHBIM OTBETOM OIleHUBAeTCs 1 Oaiom,
HEBEPHBIN OTBET WK ero oTcyTcTBHE — () 6amIoB



4 Tun) 3agaHue 3aKpBITOTO THUIIA HA YCTAHOBJICHHE ITOCJICIOBATCIBHOCTH CUHMTACTCS BEPHBIM,
eCJIM TIPaBHJILHO yKa3aHa BCs TOCeI0BaTebHOCTh Iudp. IloHOE coBmameHue ¢ BEPHBIM
OTBETOM OlLICHUBaeTcs | 0anmom, eciu JOMYIICHBI OITMOKHU MJIM OTBET OTCYTCTBYET — () O6asoB.
5 Ttum) 3amaHue OTKPBITOIO THIIA C PAa3BEPHYTHIM OTBETOM CUMUTAETCS BEPHBIM, €CIIM OTBET
COBIIQJACT C OTAJIOHHBIM II0 COACP)KAHHWIO W TONHOTe. I[IpaBMIBHBIA OTBET 3a 3aJlaHUC
olieHuBacTcs B 3 Gaiia, €Clii JOIyIIeHa oHa omnbKa \ HETOYHOCTh \ OTBET MPaBUIILHBIN, HO HE
NOJIHBIHN - 1 Oasut, eciu gomyiieHo Oosiee 1 omuOKH \ OTBET HEMPABHIIBHBIN \ OTBET OTCYTCTBYET
— 0 GatoB.

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCLUUIUIMHE OOYYAIOUIMXCS 3a04HON (HOpMBI
00yd4eHwus1, mpeacTaBieHbl B Tadymie 19.

Tabmuna 19 — [lepedeHb KOHTPOIBHBIX PadOT

Ne i/mm ITepeueHb KOHTPOJIBHBIX PAbOT

He npenycmorpeno

11.4. Meroauueckue  Marepuaibl,  ONpPEACIAIOIIME  HPOLEIypbl  OLIEHUBAHMS
MH/IMKATOPOB, XapaKTEPU3YIOMIUX dSTanbl (HOPMUPOBAHMS KOMIIETCHIIMH, COAEp)KaTcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, permameHTHpyrOIIMX MOPAJOK W IPOLEAYPY
NPOBEICHUS TEKYIEro KOHTPOJISI YCIIEBAEMOCTH M MIPOMEKYTOUYHON aTTeCTaluy 00yJaroIIuXCs
I'VAIL

12. Meroanueckue yKazaHus Uit 00yJaIOMIMXCsI 10 OCBOCHUIO TUCIUTLTUHBI
[lenpl0 OUCLMIUIMHBL SBJISETCA — IMOJIyYE€HHE CTYJCHTaMH HEOOXOJUMBbIX

3HAHWUW, YMEHUN U HABBIKOB B 00JACTH aHAJIMTUYECKON INeOMETpUH U JUHEMHOH aireOpsl,
pa3BUTHE IPOCTPAHCTBEHHOI'O IPEJICTABICHUSI CTYJEHTa; BOOOPAKEHUs; JIOTMYECKUX MU
CUETHBIX CIIOCOOHOCTEW; OpraHM30BaHHOCTH TIPU MPOBEACHWH OoybIero oObema
BBIUMCIICHU; MCMOIb30BaHUS MAaTEeMaTUKU JUIS PELIeHUs KOHKPETHBIX 3a1ad, oOecleyeHue
OCHOBBI JUIsl TPUMEHEHUS MAaTE€MaTHYECKMX METOJOB MCCIEIOBAaHUs, MOJIECIMPOBAHMUS,
MIPOEKTUPOBAHHUS, ONMUPAIOLIYIOCS Ha JIAHHYIO JUCHUIUIMHY, KOTOPBIE UTPAIOT BCE OOJIBLIYIO
pOJIb B COBPEMEHHOM HAYKE M TEXHUKE.

12.1. Meroanuyeckre yka3zaHUs A OOy4aroIUXCS IO OCBOEHHUIO JIEKIIMOHHOTO
Marepuaia

OcCHOBHOE Ha3HA4Y€HHUE JIEKIIMOHHOIO MaTepHuala — JOIMYECKH CTPOMHOE, CUCTEMHOE,
riy0oKoe M SCHOE M3JIOKEeHHE ydueOHoro marepuana. HasHaueHne cCOBpEeMEHHOW JEKLIUU B
paMKax JUCHUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO HH(POPMALIMIO IO TEME, a B OCBOCHUHU
(GyHIaMEHTaJIbHBIX MPOOJEM JAUCHUUIUIMHBI, METOJOB HAyYHOI'O II03HAHUS, HOBEHIINX
JOCTHKEHUH HayyHOH MbICiU. B yueGHOM mporiecce JIeKIUs BBITOIHAET METOJ0JI0TMUECKYIO,
OpraHM3alliOHHYI0 U HWHGOpMalUWOHHYIO GYHKUIUU. Jlekuus packpbhlBaeT MHOHSITUMHBIN
anmapar KOHKpETHOW oOyiacTu 3HaHus, €€ mpoOieMbl, JaeT IeIbHOE NpEACTaBICHUE O
JUCLUIIIINHE, TOKA3bIBAE€T B3aUMOCBS3b C IPYTUMH TACHUATIMHAMH.

IInanupyemble pe3yabTaThl IPH OCBOEHUH 00yYalOMMMUCS JIEKIIMOHHOTO MaTepHraa;

— IIOJYyYEHUE COBPEMEHHBIX, IIEJIOCTHBIX, B3aMMOCBA3aHHBIX 3HAaHUW, YPOBEHb
KOTOPBIX ONPEIENSIETCS LIEJIEBOM YCTAHOBKOM K Ka)KJ10M KOHKPETHOM TEME;

— TOJY4YEHHUE OIbITAa TBOPUYECKON PabOTHI COBMECTHO C MPETOAaBaTENIEM;

— pa3BUTHE MPO(ECCHOHATBHO-AETIOBbIX KauecTB, JIIOOBM K TpeAMETy H
CaMOCTOATEIIBHOI'O TBOPYECKOI0 MBIILITICHUS.

— MOSIBJIEHHE HEeoOXOIUMOro HHTepeca, HeOoOXOIMMOTo JJisi CaMOCTOSITeNbHOM
paboTsI;

— MOJy4YEHUE 3HAHMM O COBPEMEHHOM YPOBHE pPa3BUTUS HAyKH M TEXHUKH H O
IIPOTHO3€ UX Pa3BUTHUS Ha OJDKaMIINE TO/bI;




— HAay4YUThCS METOJMYECKH 00padarhiBaTh MaTepHail (BBIACISATH TNIABHBIC MBICIH U
HOJIOKCHUS, TPUXOJUTh K KOHKPETHBIM BBIBOJIAM, TIIOBTOPSTH MX B  Pa3lIMYHbBIX
(bopmyIHpOBKax);

— MOJIy4eHHE TOYHOTO IIOHUMAaHHS BCEX HEOOXOIMMBIX TEPMUHOB U ITOHATHIA.

JIeKIIMOHHBIIT MaTepHanl MOXET CONPOBOXKIATHCS JIEMOHCTpAaLUed ClailioB u
UCIIOJIb30BAHUEM Pa3AaTOYHOTO Marepualia NpU TPOBEACHHH KOPOTKHX JHCKYCCHH 00
0COOCHHOCTSIX IPUMEHEHHUS OTJCIbHBIX TEMATHK I10 JHCIHUILIHHE.

CrpyKTypa NpeaocTaBIeHUs JEKINOHHOTO MaTepHaa;
— OmpezeneHus MaTeMaTHYECKUX TEPMUHOB.
— ®opMyIHpOBKa TEOPEMBI.
— Jloka3aTenabCTBO TEOPEMBI.
— Mmmoctpupyromnue npuMepsl.

12.2.  Meroaudeckue  ykazaHUs UL OOyYaIOIIUXCS IO  MPOXOXKICHHUIO
MPaKTHYECKUX 3aHATUI

[IpakTrueckoe 3aHsATHE SBISETCS OAHOM M3 OCHOBHBIX ()OPM OpPraHH3alUU Y4eOHOTO
mpolecca, 3akloYarollelics B  BBIIOJHEHUU OOyYaAIOUMMHCS TOJ PYKOBOJICTBOM
MpenoaaBaTeiss KOMIUIEKCa YYEOHBIX 3aJaHUM C LETbI0 YCBOCHHUS HAYyYHO-TECOPETUUYECKHX
OCHOB Y4eOHOH IUCHMIUTUHBI, MPUOOPETEHHS YMEHUW M HABBIKOB, OIBITA TBOPYECKOU
JICITSILHOCTH.

Llenpto MpakTUYECKOrO 3aHATHS JUiA  OOydYarollerocs SBJseTCS MPUBHUTHE
oOyuJaromemMcsi yMEHUH U HaBBIKOB MTPAKTUYECKOMN JEITEILHOCTH IO U3Yy9aeMOM JUCIUTIINHE.

[Tnanupyemble pe3ynabTaThl IPU OCBOGHUHU 00yYaIOUIeMCsl MPAKTUYECKUX 3aHITHIA:

— 3aKpervieHue, yriayOjeHue, pacluIupeHHe W JeTaju3alus 3HaHUN TMpU PEHICHUN
KOHKPETHBIX 3a]1a4;

— pa3BUTHE TO3HABATEIBHBIX CIIOCOOHOCTEH, CaMOCTOSITENIBHOCTH  MBIILICHUS,
TBOPYECKON aKTUBHOCTH;

— OBJIaJICHUE HOBBIMH METOJaMHU W METOJAMKAMH HM3YyU€HHUS KOHKPETHOW y4eOHOI
JTMCIMILINHEL,

— BBIpaOOTKa CIMOCOOHOCTH JIOTMUECKOTO OCMBICICHUS TOJIYYCHHBIX 3HAHUW IS
BEBITTIOTHEHUS 3aIaHUMH;

— obecreyeHne palloOHAIBHOTO COYEeTaHUs KOJJIEKTUBHON U MHAUBHIYaITbHOU (hopm
oOyueHusl.

@yHKIINN TPAKTUYECKUX 3aHATUM:

— II0O3HaBaTelIbHAas;

— pa3BUBaIOILas;

— BOCHHUTATCIbHASL.

[To xapakTepy BBITIOJHIEMBIX OOYYarOMUMCS 3aJaHUN 10 MPAKTHYCCKUM 3aHATHIM
MOAPa3ACNAIOTCS Ha:

— O3HAKOMUTEJbHBIC, TPOBOAMMBIE C TIEIBI0 3aKpPEIJICHUs ¢ KOHKPETHU3aI[uh
M3y4EeHHOTO TEOPETUUYECKOT0 MaTepurara;

— aQHAIUTUYECKUE, CTaBAIUME CBOEH IIeNbI0 TONyYyeHHWE HOBOM uHpoOpmanuu Ha
OCHOBE (hOpMATH30BAHHBIX METO/IOB;

— TBOpPYECKHE, CBS3aHHBIE C TIOJIyYCHHEM HOBOM HWH(OpMAIMM  TyTeM
CaMOCTOSTENIFHO BEIOPAHHBIX TIOJIX0JI0OB K PEIICHUIO 3a/1a4.

@opMbl OpraHu3alUd MPaKTUYECKUX 3aHATHI OINpPEAENAIOTCS B COOTBETCTBUU CO
crenupruaecKkuMu 0COOCHHOCTSAMH y4eOHON TUCIUTIINHBI U 1elssMu oOydenus. OHU MOTyT
MIPOBOJIUTHCS:

— B HHTEpPAaKTHBHOW Qopme (perieHue CUTyallMOHHBIX 3a/ad, 3aHATHS 110
MOJICIMPOBAHUIO  peaJbHBIX YCIIOBUM, JEJIOBBIE WIPHl, WIPOBOE MPOCKTUPOBAHUE,
MMUTALIMOHHBIEC 3aHSITHUS, BBIC3JHBIC 3aHATHS B OpraHu3anuu (IpeAnpusTus), AeroBas



yueOHasi urpa, pojeBas Wrpa, ICUXOJIOTMYECKHH TPEHUHT, KEWC, MO3rOBOM IITYpM,
TPYIIIOBBIE TUCKYCCHH);

— B HE UHTEpPAKTUBHOHN (hopMme (BBHIMOTHEHHE YIIPA)KHEHUH, pelIeHre TUIIOBBIX 33134,
pelleHre CUTYallMOHHbIX 33J1a4 U JIpyroe).

Metoarka MpOBEACHHS MPAKTHYECKOTO 3aHATHA MOXKET OBITh PAa3JIMYHOM, MPU ITOM
BaXXHO JIOCTUKEHUE OOILEeH LeIn JUCIUIUIMHBL.

TpeGoBaHust K MPOBEACHUIO IPAKTUYCCKUX 3aHITUIN

[IpakTuyeckne 3aHATHA HAYUMHAIOTCA C 3alHCH B OKYpPHalI MpPENoJaBaTess
MPUCYTCTBYIONIUX CTYACHTOB. 3aTe€M OOBSBISETCS TEMa MPAKTHYSCKUX 3aHATHA.

[IpenoaBaTens YMTaeT yCIOBHE 33Ja4Yd U MpPEUIaraeT CTYACHTaM CaMOCTOSITEIbHO
peIUTh 3a7auy, HCIIONb3Ysl 3HAHUS, TOJYYCHHBIC CTYICHTOM Ha JIeKIuU. CTyIeHT, KOTOPBIN
MEPBBIM PELIWI 3ajiady, BBI3BIBAETCS K JOCKE. B ciyyae eciu CTYACHT MPaBUIBHO PEIINIT
3ajady, OH moiydaetr 5 OamioB. Eciu cTyneHT pemiaer 3aady ¢ MOMOIIBIO MPEoaaBaTes,
To mosy4yaeT 4 Oasuta. 3aTeM, B KOHIIE CEMECTpa, OLIEHKH CTYICHTOB (BKJIOYAs OICHKY
MOCEIAEMOCTH) TepeBoasATcs B OoHychl (kadectBo) or O nmo 5 OamioB. DT OOHYCHI
N00aBJIAOTCS K 001Iel cymme 0ayioB B paMKaxX MOJYJIbHO-PEUTUHIOBOI CHUCTEMBI.

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

12.3.  Meroauueckue  ykazaHus Uil OOydarolUXCsl MO  MPOXOXKIACHUIO
CaMOCTOSITENTbHOU PabOTHI

B Xo071€ BBINOJIHEHUS] CaMOCTOSITEIILHON paObOThI, 00YJaOLIHIACS BHIIIOJIHSACT paboTy 10
3aJIaHUIO U TIPH METOJIMYECKOM PYKOBOJICTBE MPEIIOAaBaTelsi, HO 0€3 ero HEermoCcpeJICTBEHHOTO
y4YaCTHSI.

Jlia oOyuyaromuxcst o 3a04HO popme oOyueHus, caMocTosATeIbHasE paboTa MOKET
BKJIIOYATh B ce0s KOHTPOIBHYIO paboTy.

B mporiecce BhIMOTHEHUST CaMOCTOATENBEHON paboThI, y oOydaromerocs GopmMupyercs
1enecoo0pa3Hoe TIIaHUPOBaHHWE pabodyero BPEMEHH, KOTOpOE€ IMO3BOJIIET UM pa3BUBATh
YMEHHS W HaBBIKM B YCBOCHWUW M CUCTEMATH3AIMH MPHOOPETAEMBIX 3HAHHM, 00eCTrieunBaeT
BBICOKHI ypOBEHb YCHEBAEMOCTH B TMeEpUOa OOydYeHHUsS, IMOMOTaeT IMOJYYUTh HaBBIKU
MTOBBIMICHUS TIPOPECCHOHATHHOTO YPOBHSI.

MeToauyeckuMl  MaTepuaiaMy, HANpPaBISIONIMMU  CaMOCTOSITENIbHYIO — paboTy
00yJaronmxcst IBISIOTCS:

— y4e0OHO-METOUYECKHI MaTepHrall o JUCIUILINHE.

12.4. Meroanueckue ykazaHHUS JUIsi OOYyYarOIMIUXCS MO MPOXOXKIECHUIO TEKYIIEeTOo
KOHTpOJISL YCIIEBAEMOCTH.

Tekymuii KOHTPOJb YCHEBAEMOCTH MPEIYCMATPUBAET KOHTPOJIb KayecTBa 3HAHMM
00yJaroImuxcs, OCyIIECTBIIEMOr0 B TEUEHHE CEMECTpa C LEJIbI0 OLEHUBAHUS X0J]a OCBOCHUS
JTUCIUTUTUHBI.

B Teuenmne cemectpa B cucreMe auctaHimoHHoro oOyuyenuss ['YAII B dopme
TECTUPOBAHUSI MPOBOAATCS JIBE IPOBEPOUYHBIE pabOThl MO pEHIeHHIO 3ajad W OJIMH
TEOPETUYECKUN OIpoc (IepedeHb BOIMPOCOB I TECTOB pa3MelleH B «baHke BOMpPOCOB» B
cucTeMme qucTaHuuoHHoro ooydyenus I'Y AII).

Pe3ynbTarhl TEKyIIEro KOHTPOJISI YCIEBAEMOCTH OyIyT YUUTHIBATHCS MIPH MPOBEACHUN
MPOMEXKYTOUYHOW aTTecTanuud (TIPU  HCTOJIB30BAaHUM  OaJUTbHO-PEHTHHTOBOM  CHCTEMBI
OILICHUBAHUS, KKIBIA BUJI KOHTPOIS OIICHHBAEeTCS B Oamnax, U3 KOTOPBIX (QopMHUpYeTCs
WTOTOBBIN PE3YIIBTAT).

12.5. Meroauyeckue  yKazaHUs I OOYYarONIUXCS 1O  MPOXOXKICHUIO
MIPOMEKYTOUHOM aTTECTALINH.



[IpomexxyTounass  aTrecTalyss OOYYalOUIMXCA  MPEIyCMaTpUBACT  OLCHUBAHUE
IIPOMEKYTOUHBIX U OKOHYATEJIbHBIX PE3yJIbTATOB 00y4eHUs Mo JucuuIuiiHe. OHa BKIIIOYAET
B ce0st:

— 9K3aMeH — (opMa OLEHKM 3HaHUM, MOJIY4EeHHBIX OOy4arolluMCsi B Ipolecce
M3yYeHHUs BCEM JUCIMIUIMHBI WJIM €€ YacTH, HaBBIKOB CaMOCTOSITENILHOW paboThl,
CIOCOOHOCTH NPUMEHSTh UX JJIS PELICHMs NPaKTHUECKUX 3ajad. DK3aMeH, KakK IPaBHIIO,
IIPOBOJUTCS B NEPUOJ IK3aMEHALMOHHOM CECCUM W 3aBEPILACTCS aTTECTAMOHHOW OLICHKOM
«OTJINYHO», «XOPOLIO», «yIOBJIETBOPUTEIBHOY, «HEYIOBICTBOPUTEIBLHO.

Cucrema OLIEHOK NpU MPOBEACHUHM INPOMEKYTOUHOM aTTeCTallMd OCYIIECTBISAETCS B
cooTBeTcTBUM ¢ TpeOoBaHusaMuU [lonoxkeHuit «O TekylleM KOHTpOJE YCHEBAEMOCTH U
MIPOMEXYTOUHOM aTTecTanuu cryaeHToB ['YAII, oOydarommxcsi o mporpaMMam BBICIIETO
obpa3zoBanus» U «O MOAYJIBHO-PEUTHHIOBONM CHUCTEME OLIEHKH KayecTBa yuyeOHOH paboThl
ctynentoB B 'Y AIDy.



Jluct BHECeHUsI U3MEHEHUH B pabouyro MporpaMmy AUCHUTUINHBI

JlaTa BHECEHUS
M3MEHEHUH U
JIOTIOJTHCHUH.

Iloamnmce BHECHIETO
A3MEHEHHUS

CopaeprxaHue U3MEHEHUH U JOTIOTHEHUI

Jata u Ne
MPOTOKOJIA
3aceqaHus

Kadeapsl

Iloanuce
3aB.
Kadeapoit




