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AHHOTaUs

Hucuunnuna «MaremaTuka. AHaAIUTUYECKasi TEOMETPHs U JIMHEWHas anre6pa» BXOAUT B
00pa3oBaTeNbHYI0 MPOTPaMMy BBICIIETO OOpa30BaHHUS — MPOrPaMMy CICHUAIUTETa TIO0
HalpaBjeHUIO  MOArOTOBKHM/  crenuainbHocTH  25.05.03  «TexHudveckass  dKCIUTyaTarus
TPAHCIIOPTHOTO  Pagro000PYAOBAaHUS»  HAMPABICHHOCTH  «TeXHUYecKass  IKCIUTyaTanus
PaZMO’IIEKTPOHHOTO  O0OpYIOBaHUS  a’3pONOPTOB M BO3IYIIHBIX Tpaccy. JlucuurinHa
peanu3zyercs kadenpoit «Nely.

JlucuuniauHa HaleJaeHa Ha GOpMUPOBAHKE Y BHITYCKHUKA CIIETYIOIIUX KOMITETEHIUI:

VYK-1 «CrnocobeH ocCymiecTBIsATh KPUTUYECKHH aHaIu3 MPOOJEMHBIX CHUTyallud Ha
OCHOBE CUCTEMHOTI'0 TI0JIX0/1a, BhIpa0aThIBaTh CTPATETHUIO JCHCTBHID)

OIIK-1 «Croco0eH uCnoiib30BaTh OCHOBHEIC 3aKOHBI MATEMATHKH, CIMHUIIBI H3MEPEHUS,
byHIaMeHTallbHbIe IPUHIUIIBI U TEOPETUYECKUE OCHOBBI (DU3UKHU, TEOPETUUECKON MEXaHUKI

CopepxaHue TUCIUILUIMHBI OXBAaTBHIBAET KPYI BOIMPOCOB, CBS3aHHBIX C TEOpHEH
KOMIUIEKCHBIX YMCEJl, CHUCTeMaMH JIMHEHHBIX YpaBHEHUU, IJUHEHHBIMU MPOCTPAHCTBAMU,
BEKTOPHOM aJiredpoil U aHAIIUTUYECKON reOMETpHUEH.

[IpenogaBanne AMCHUIUIMHBI MpEAyCMATpUBaeT Cienyromue QopMbl OpraHu3aluu
yu4eOHOro mpolecca: JeKyuu, Npakmudeckue 3aHAMuUs, CamMocmosmenvHas paboma
obyuaroue2ocs.

[TporpaMMo#i ITUCIUTUIMHBI TPETyCMOTPEHBI CIEAYIONINE BBl KOHTPOJIS: TEKYIIHMA
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHAsI aTTecTalus B (hopMe IK3aMeHa.

OOmast Tpy0eMKOCTh OCBOCHUS JHUCHIUILIMHBI COCTaBISACT S5 3aueTHBIX enuHull, 180
YacoB.

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUH »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE
1.1. Tlenu npenomaBaHus JUCITUTITHHBI

HucuummmHa «MareMaTtuka. AHATUTHYECKass TEOMETpUs H JIMHEWHas anreopay
SIBJISIETCSI BAXKHOM COCTaBHOM YaCThIO Kypca BhICHIEH MAaTEMaTUKH, KOTOPBIM JIEKUT B OCHOBE
BCEHl CHUCTEMBI BBICIIETO OOpa3oBaHHWS COBPEMEHHOTO CHCHHAIUCTAa MW U3ydYaer
MPOCTPAHCTBEHHBIC (POPMBI M  KOJMYCCTBEHHBIC COOTHOIICHHS OKPYXKAIOIIEro Hac
JEACTBUTEIILHOTO MUpA.

N3ydyenne  maHHOM  JMCHUIUIMHBI  TO3BOJIAET  Pa3BUTh  MPOCTPAHCTBEHHOE
MPEJICTABICHUE CTYACHTA, CTHUMYJIHPYET €ro BOOOpakeHHE; pa3BUBACT €ro CYCTHHIC
CIOCOOHOCTH; TO3BOJIAECT JEMOHCTPUPOBATH 1EJICYyCTPEMIICHHOCTh, OPTraHW30BAaHHOCTh IPH
MIPOBEJICHUH OOJBIIEr0 00beMa BEIYHUCICHUH; 00beUHSIET OOMBIIMHCTBO PAaHHEE N3YUCHHBIX
TOHSTHH.

BakHOCTh yKa3aHHBIX MOJIOXKEHHUI OOYCIIOBICHA TEM, YTO MAaTeMaTWKa SIBISETCS HE
TOJIBKO MOIIHBIM CPEJICTBOM PELICHUS MPUKIIAJHBIX 331a4 U YHUBEPCAIbHBIM A3bIKOM HAYKH,
HO TaK»e U 3JIEMEHTOM 001l KYIbTYpHI.

MaremaTuueckue METOJbl  HCCIICIOBaHUS, MOJICIUPOBAHMS, IPOCKTUPOBAHUS,
OIHPAIONIYIOCS Ha JAHHYIO JUCIUIUIMHY, UTPAIOT BCe OOJIBITYIO POJIh B COBPEMEHHON HayKe
U TeXHUKE. B 3HaYNTENbHOM CTENeHU 3TO BHI3BAHO BCE YOBICTPSAIOMIMMCS Pa3BUTHEM HAYKH U
TEXHHWKH, TJIABHBIM 00pa30M BBIYHCIUTEILHON TEXHUKH W WH(POPMAIIMOHHBIX CHCTEM, a
TaK)ke KOMIBIOTEpPHU3AIHel MpakTUYecKH BcexX obracteil 3HaHMii. BO3MOXHOCTH yCIENTHOTO
KCIMOJIb30BAHUSI MAaTEMATUKU JUIsl PEIIEHUS KOHKPETHBIX 3a7a4 CYIIECTBEHHO PaCIIUPAIOTCS,
YTO, B CBOIO OYepe[b, IPUBOAUT K HOBBIM TpeOOBAHMIM, TPEIBABIIEMBIM K
MaTeMaTHIeCKOMY O00pa30BaHUIO COBPEMEHHBIX CIEIUAIMCTOB B OOJACTH MATEeMATHYECKUX
METOJIOB.

B oOmacty BocnuTaHUsS JIUYHOCTH IEIbI0 IIOATOTOBKU IIO0 JAHHOW JUCIHILIMHE
aBrsgercs (HOopMHUpOBaHHE CIIOCOOHOCTH JIOTUYECKH BEPHO, ApryMEHTHPOBAHHO M SICHO
CTPOUTDH YCTHYIO U MUCbMEHHYIO PEYb.

1.2. JlucumrimHa BXOJUT B COCTaB 00s3aTENLHON YacTH 00pa30BaTEIbHOMN MPOTPaMMEI
BhIcIero oopazosanus (nanee — OIT BO).

1.3. TlepeueHp MmIaHUPYEMBIX PE3yJIbTATOB O0YUEHHUS 110 AUCITUTIINHE, COOTHECEHHBIX C
IUIaHUpyeMbIMH pe3yibTratamu ocBoeHust OI1 BO.

B pesynbraTe u3yueHus AMCUUILIMHBI OOYYarOUIUICS NOJKEH 00sagaTh CIEAYIOLUUMU
KOMIIETEHIIMSIMU MM UX YacTAMHU. KoMmeTeHIIMM 1 HHAMKATOPbl UX AOCTHKEHHs NPUBEICHBI B
tabnurue 1.

Tabnuua 1 — IlepeyeHp KOMIETEHIIMHA U MHAMKATOPOB UX JOCTHXKEHHUS

Kareropus (rpynma) Konn Kon n HauMeHoBaHuE MHIUKATOpa
HaUMEHOBaHHUE
KOMITETEHIIMHI JIOCTH>KEHHSI KOMITETEHIIUN
KOMITCTCHITIHT
YK-1 Cnocoben
OCYIIECTBIISTh
KPUTHYECKUI
ananu3 npobneMubix | YK-1.B.1 BnageTs HaBbIKaMu CUCTEMHOTO U
YHuBepcanbHble CUTyaIlMil HAa OCHOBE | KPUTHYECKOTO MBILUICHUS; METOANKAMHU
KOMITETCHITHH CHCTEMHOTO TTOCTAHOBKH IIEJTH, OTIPEJICIICHHS CITIOCOOOB
MoAX0/a, €€ JIOCTUKEHUS
BbIpabaThIBaTh
CTpaTeruto
JIEUCTBUI
OIIK-1 Cnocoben OIIK-1.3.1 3HaTh OCHOBHBIE 3aKOHBI
Oo6menpodeccnoHanbHbIE
UCIIOJIb30BATh MAaTE€MAaTUKH, €AMHUIBI U3MEPEHMUS,
KOMITETEHIINT
OCHOBHBI€ 3aKOHBI (yH1TaMeHTaJIbHbIE IPUHIUIIBI U




MaTEeMaTHKH,
€IMHUIIBI
U3MEpPEHUs,
byHaaMeHTaNbHbIC
TIPUHIATIBL |
TEOpPETUYECKHE
OCHOBBI (DH3UKH,
TEOPETUYECKOUN
MEXaHUKHU

TEOPETUYECKHE OCHOBBI (PU3UKH,
TEOPETUYECKON MEXAHUKHU

OIIK-1.Y.1 ymers npuMeHATh PU3UKO-
MaTeMaTUYeCKUI anmnapar Jjisl peleHus
3a/1a4 TEOPETUYECKOT0 U MPUKIIATHOTO
xapaxkTepa

OIIK-1.B.1 Bnageth HaBBEIKAMU
KCIIOIb30BaHUS 3HAHUN MAaTEMAaTHKH,
(U3UKY 1 MEXaHHUKU TPU PEeLUICHUH
poeCCHOHATBHBIX 3a1a4

2. Mecro nucuurmHbl B cTpykType OI1
Jucuuniuna He Oa3upyercs Ha 3HAHUAX, paHee MPUOOPETEHHBIX CTYACHTaMH IMpPU

HN3YUCHHUU B BY3€C KaKUX mmbo JUCIMITIINH.

3HaHMUs, MOIYYECHHBIE IPU M3YyYEHUU MaTepuasa JAHHOM JUCLUIUIMHBL, UMEIOT Kak
CaMOCTOATENIBHOE 3HAYECHHE, TaK U UCIOJB3YIOTCS IIPU U3YYEHNUN IPYIUX TACLHHILINH:
- Marematuka. Teopust BEpOSTHOCTEN U MaTEMaTUYECKasi CTaTUCTHKA

3. O0beM U TpyI0eMKOCTb TUCIUTLIAHBI

Jlanubpie 00 0oO0IIEM 00BEeMEe JAMCIUILUIMHBI,

TPYAOEMKOCTH OTHCIBHBIX BUIOB Yy4eOHOM

paboThI MO TUCHUIUTMHE (M paclpelelieHne 3TO TPYJI0EMKOCTH MO0 CEMECTpaMm) Mpe/ICTaBICHbBI B

Tabnuiie 2.

Tabnuna 2 — O0beM U TPYAOEMKOCTh AUCIUIIIINHBI

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 3anamus, BCETO 4ac. 16 16
B TOM YHCIIE:
nexiuu (JI), (dac) 8 8
npakTuyeckue/cemuHapckue 3anstus  (113), 8 8
(dac)
naboparopusie pabotsl (JIP), (dac)
KypcoBoii npoekT (padota) (KII, KP), (yac)
9K3aMeH, (Jac) 9 9
Camocmoamenvnas padboma, Bcero (4ac) 155 155
Buo npomesccymounoit ammecmayuu:. 3a4er,
mubd. 3ager, sk3amed (3auer, dudd. 3aug, JK3. JK3.
JK3.**)

*k
IIpumedaHue:  kaHaMAATCKHI 9K3aMeH

4. ConepxaHue JUCITUTUTHHBI
4.1. PacnpeneneHue TPyIOEMKOCTH JUCIUILTHHBI MO pa3JesiaM U BUAAM 3aHITHIA.
Pazgenbl, TeMBbI TUCITUTIITUHBI ¥ KX TPYJOEMKOCTh TIPUBEEHBI B Ta0IUIIE 3.

Tabnuna 3 — Pa3ensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Paznensl, TeMbI JUCLIMIIINHBI

JIP
(dac)

KIT
(gac)

CPC
(gac)

Jlexiun
(uac)

I13 (C3)
(uac)




Cemectp 1

Paznen 1. KommiekcHble uncia U MaTpULIbI 2 2 23
Paznen 2. CucTeMsl TMHENRHBIX yPaBHEHUI 1 1 22
Paszen 3. JIunelinble TPOCTPAaHCTBA 1 1 22
Paszen 4. Bekropsl 1 1 22
Paznen 5. [psiMast Ha TIOCKOCTH 1 1 22
Paznen 6. [IpsiMast v TIIOCKOCTD B MIPOCTPAHCTBE 1 1 22
Paszen 7. Kpusbie BTOPOro nopsaka 1 1 22
Htoro B cemectpe: 8 8 155

Utoro 8 8 0 0 155

IIpakTrueckass IOATOTOBKA 3aKIIOYAETCAd B  HENOCPEICTBEHHOM  BBIIIOJIHEHUU
Oo0y4JaromMMHUCST ~ OMNpPENEeNeHHBIX  TPYIOBBIX  (YHKIWH,  CBSA3aHHBIX C  Oymymiei
npodeCcCHOHATIBHOMN 1€ TETbHOCTBIO.

4.2. CopnepxaHue pa3/iejoB U TEM JICKIIMOHHBIX 3aHSATHH.
CopepxaHue pa3/ie/ioB U TeM JICKIIMOHHBIX 3aHATHI IIPUBEICHO B Ta0HIIE 4.

Tabnuna 4 — Coneprkanue pa3JesioB U TeM JEKIIMOHHOTO [IUKIIa
Howmep pasznena HaszBanue u conep:xkanue pas3iesioB U TEM JEKIIMOHHBIX 3aHATHI

1. [lonsiTHe KOMILIEKCHOTO uKciia. JlelcTBUS Ha/l KOMIUJIEKCHBIMU YHUCIAMU B
anrebpanveckoir (opme. JleiicTBHs HAJ KOMIUIGKCHBIMH YHCIAMH B
Tpuronomerpuueckoir popme. dopmyna Myaspa. V3pneueHue kopHs 3
KOMILIEKCHOTO uncia. (2 gaca)
[Tonstue marpunel. JIuHelHble onepanuu Haja marpuuamu. JIuHelHas
3aBUCHUMOCTh M HE3aBUCUMOCTb MaTpull. TpaHCIOHUPOBAHUE MAaTPULI.
YMHOkKeHHe MaTpull. MHOTOUJIEHbI OT KBaJIpaTHBIX MaTpHll (4 yaca)
2. Onpenenurenu u ux cpoiictsa. ObpatHas MaTpuna. Pemenue npocreimmx
MaTpU4HBIX YypaBHEHUN. MaTpuyHblii METOJ PEUICHUSA JUHEHHBIX
ypaBHeHHH. (2 yaca)
Merox Kpamepa. Meton I'aycca. (2 gaca)
CoOcTBeHHbIE YnCa U COOCTBEHHbIE BEKTOPBI KBAJIPAaTHBIX MAaTpHIIL.
DYHKIIMU OT KBaJIpaTHBIX MaTpHIl (2 "aca)
3. JIlunedinple mnpoctpaHcTBa. OmnpeneneHue U npumepsl.  basuc u
KoopauHathl. JIuHeWHBIE  TpeoOpa3oBaHusA. Marpuna — JTUHEWHOTO
npeoOpa3oBaHus. (5 4acoB)
4. I'eomerprueckue BekTopsl. OCHOBHBIE onpeneneHus. JIuHelHbple onepannu
HaJ BekTopamu. JInHeiiHas He3aBUCUMOCTb BeKTOpoB. bazuc. Koopaunars!.
CucremMbl KOOPIMHAT HA TFIOCKOCTH M B IPOCTPAHCTBE (4 yaca)
CkansipHO€ IIPOM3BEIEHUE BEKTOPOB. BEKTOpHOE MPOU3BENEHNE BEKTOPOB.
CwMmeriaHHOe TTPOU3BEICHNE BEKTOPOB. (2 yaca)
5. VYpaBHeHMsI NpsIMON Ha IUIOCKOCTH. 3aJauyd HAa COCTaBJICHHE ypaBHEHUI
npsiMoit. (2 Jaca)
VYron Mexay nNpsSMbIMU Ha IUNIOCKOCTH. PaccTosiHuE OT TOUKM 10 MPSIMON Ha
TJIOCKOCTH. PaccTostHrEe MEeX Ty TapajiyIeIbHBIMU MPSMBIMU. (2 gaca)
6. YpaBHEHHUsI TNIOCKOCTH. 3a/1aHue TIPSIMOI B TpoCTpaHCTBE. (2 yaca)
VYTroia MeXIy IMIIOCKOCTSIMU. YTOJI MEXAY NPSAMBIMUA B IIPOCTPAHCTBE. YTOJI
MEXIy MNpsSMOM M IUIOCKOCTBIO. PaccTosiHMe OT TOYKM A0 IUIOCKOCTH.
PaccTosiHMe MexIy napajliesIbHBIMU IUIOCKOCTSIMHU. PaccTosiHue oT TOYKH




710 TIPSIMOM B MPOCTpPaHCTBE. (2 yaca)

7. Ommurc. ['mnep6ona. [Tapabona. IlonsipHoe ypaBHEHHE KPHBOW BTOPOTO
nopsika. KanoHudeckue ypaBHEHHs KPHBO# BToporo mopsijika (3 gaca)

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

Tabmuua 5 — [IpakTuyeckue 3aHATHS U UX TPYJOEMKOCTb

Ne
/o

TeMbl MpakTUYECKUX
3aHATUI

@OpMBI IPAKTUYECKUX
3aHATUN

TpynoeMKocTsb,
(gac)

N3 Hux
MPAKTUYECKOU
MOJIMOTOBKH,
(dac)

No
paznena
JIACIIAII

JIAHEI

Cemectp 1

JencTBus Haj
KOMIUIEKCHBIMU
qHCIIaMU B
anreOpanvecKoi
dbopwme.
Tpuronomerpuyeckas
dbopma
KOMIUIEKCHOTO YHCIIA.

Pemenue 3agau

JencTBus Haj
KOMIIJIEKCHBEIMH
YHCJIaMH B
TPUTOHOMETPUUYECKOM

hopme

Pemenue 3agau

JInnelinple onepanuu
HaJ| MaTpULIAMHU.
TpancnoHnpoBanue
MaTpuLl. Y MHOXKECHHE
MaTpuIl

Pemenue 3agau

KonTponbnas pabota
Nel

Pemenne 3agau

Beruucnenue
ONpeAeTUTENEH.
OOparHas MaTpHIa.
Pemrenne MatpuaHbIxX
YPaBHEHHUH.

Pemenne 3agau

Marpuunblii METON
pELIEHHS CUCTEM
JIMHEMHBIX
ypaBHeHU. MeTox
Kpamepa

Pentenue 3anau

~

Meron I'aycca

Pemenne 3anau

KonTponbnas pabota
Ne2

Pentenue 3anau

Paznoxenue
BEKTOPOB 110 0a3ucy.
Brrancienue
KOOpJMHAT TOYEK B
oO1meit 1eKapToBOM
CUCTEME KOOpJIUHAT.

Pentenue 3anau




10. CxkansipHoe Pemenue 3amau
MIPOU3BEIECHUE 1 4
BEKTOPOB
11. Bekropaoe u Pemenue 3anau
CMEIIaHHOe 0 4
MIPOU3BEICHUS
BEKTOPOB
12. | KonTponpHas paborta Pemenue 3anau
0 4
No3
13. | VYpaBHEeHHS npsMOi Pemenue 3amau 1 5
HAa TJIOCKOCTH.
14. 3ajaun Ha IPSMYIO Pentenue 3amau 0 5
HAa TIOCKOCTH
15. | Ilpsimast ¥ TUIOCKOCTD Pentenue 3amau 1 6
B IIPOCTPAHCTBE
16. | KontponpHas pabora Pemenue 3amau
0 6
No4
Bcero 8
4.4. JlabopatopHble 3aHATUS
Tembl 1a00OpaTOPHBIX 3aHATUHN U UX TPYIOEMKOCTh NIPUBEACHBI B Ta0HIIE .
Tabnuna 6 — JIabopaTopHbI€ 3aHSATHS U UX TPYJO0EMKOCTb
N3 Hux Ne
Ne HaumenoBanue nabopatopHbix paboT TpynOEMKOCTS, | MPAKTHIECKOH | pasiena
/1 (dac) IMOATOTOBKH, | JUCIIHAI
(gac) JIMHBI

VY4eOHbIM MJIaHOM HE IPEAYCMOTPEHO

Bcero

4.5. KypcoBoe npoeKTUpoBaHUE/ BHIIOTHEHUE KYPCOBOM PabOThI

Y4eOHbBIM MJIaHOM HE IPeAyCMOTPEHO

4.6. CamocrosTenpHas padoTa 00yJaromuXcs
Bunsl camocTosTensHON paboOThI U €€ TPYIOEMKOCTh NPUBEIEHBI B Ta0uLe 7.

Tabnuna 7 — Bunbel caMmocTosTenbHON pabOThI M €€ TPYAOEMKOCTh

. Bcero, | Cemectp 1,
Bun camocrositensHO# paboTh
qac qac
1 2 3

W3yueHne TeOpeTHIecKOro MaTepuasia

40 40
qucuuriaHbl (TO)
KypcoBoe npoextupoanue (KII, KP)
PacuerHo-rpaduueckue 3ananus (PI'3)
Brimonaenue pedepara (P)
ITonroToBKa K TEKyIeMy KOHTPOJIO 45 45




ycneBaemoctu (TKY)

Jowmamaee 3ananue (J13) 40 40

KonTtposbabie paboTsl 3a0unnkoB (KP3)

IToaroroBka K MpoMeXyTOYHOU
arrectaruu (I1A)

30 30

Bceero: 155 155

5. IlepedyeHnb yueOHO-METOUYECKOTO 00ECTICUCHUS

JUISL CAMOCTOSITENIbHON PabOoThl 00y4aroIuUXCs MO JUCUUTUIHHE (MOJTYJIIO)

yLIe6HO'MeTOI[I/ILICCKI/Ie MaT€puajibl IJIA CaMOCTOSTEILHOM pa60TbI o6yqalonmxcs; YKa3aHbl B

n.a. /-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUCOHBIX W3JaHUN

[lepeueHpb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX M3/IaHUM MpHUBeieH B Tabaule 8.
Tabmuna 8— [lepeyeHp Mev4aTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TaHUI

Komiuectso
SK3EMILISIPOB B
Ug_ll_nill;/ec bubnuorpadudeckas ccpuika OndIMoTEKE
(KpoMe AIIEeKTPOHHBIX
AK3EMILTSPOB)

YK 514 BBK bexnemumera JI.A., Ilerposuu A.1O., Uybapos U.A. 200
22.151 642 COopHUK 337249 TI0 aHATUTHYECKON TEOMETPHH U

JUHEHHOH anredpe: Yueb. mocooue / [Tox pen. 1.B.

beknemuiera. — 2-e u3z., mepepad. — M.: DUSMATIIAT,

2006. — 496 c.
YK KazakoB A.5l, MakapoBa M.B. Marematuka. 50
517,521(075,8) Amnanurnueckas reomerpus: yueo. [Tocooue / CIIO.:

I'VAIL, 2019. — 51 c.
http://e.lanbook.co | bekiemumes, /I.B. Kypc ananuTudeckoil reoMeTpuu U OBC Jlanb
m/book/58162 JTMHEHHOMN anreOpsl. [DIeKTpOHHbIH pecypc] —

OnekrpoH. naH. — CII6. : Jlanb, 2015. — 448 c.
http://e.lanbook.co | Bekmemuriera, JI.A. COOpHHUK 33134 110 aHATUTHIECKOH 3BC Jlanb
m/book/72575 T€OMETPHH U JIMHEIHO# anredpe. [DaeKTpoHHBIH pecypc]

/ JI.A. BexnemuieBa, JI.B. beknemumes, A.1O.

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

Jlanb, 2016. — 496 c.
http://e.lanbook.co | Hosukos, A. 1. Havana nuHeiHO# anreOpsl 1 OBC Jlanb
m/book/71997 aHaJIMTHYecKasi reoMeTpus : yueObHoe nocodue / A. U.

HoBuxoB. — Mocksa : DU3MATIIUT, 2015. — 376 c.
https://e.lanbook.c | Matemaruka. 3a1a4n MOBBINICHHON TPYIHOCTH JIJISI OBC Jlaub
om/book/115483 CTYZCHTOB BY30B : yueOHoe nocobue / . B. sanos, O.

K. UBanosa, O. A. OxyHeBa, H. A. TonueHHUKOBA ; 0]

penaxnuei U. B. UBanoBa. — Cankt-lletepOypr : Jlans,

2019. — 156 ¢

Usnesa, A. M. Jluneiinas anrebpa. AHaIUTHYECKAS 9BC Jlann
https://e.lanbook.c | reomeTpus : yuebHoe ocobue / A. M. Usnesa, I1. 1.
om/book/152265 Ipunyrxkas, Y. 1. 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 Jlanb

om/book/58162

TUHEeHHOH anreOps! : yueOnuk / J1. B. beknemumes. —
13-e u3zn., ucnp. — Cankr-IlerepOypr : Jlanp, 2015. —
448 c.



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

https://e.lanbook.c | T'eBopksn, I1. C. Bricmas matemaruka. JInHeitnas 9BC Jlans

om/book/48192 anrebpa M aHATUTHYECKast TEOMETPHS : yueOHOe mocobue
/ I1. C. T'eBopksin. — Mocksa : ®DUSMATJINUT, 2011. —
208 c.

https://urait.ru/bco | JIuneiinas anrebpa U aHAIUTHYECKAst TEOMETPHS.

de/436467 yueOHHK U TPakTUKyM uist By30B / E. . [lnoTHHKOBa, A.

I1. UBanos, B. B. JlorunoBa, A. B. Mopo3oBa; moj
penakuuen E. I'. IlnoTHrkoBOM. — MockBa:
M3marenscTBo FOpaiit, 2019. — 340 ¢

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

00de/493221 aHATMTHUYECKasi TEOMETpHUs: YdeOHOe mocoOue Jist
By30B / U. X. CabutoB, A. A. Muxaes. - 2-¢ u31.,
ucnp. u non. - Mockpa: M3gatensctBo FOpaiit, 2022.

— 258 c.
https://urait.ru/bc | ITaxomoBa, E. I'. Jluneiinas aiaredpa u
00de/434042 aHanuTH4YecKas reomerpusi. COOpHUK 3a1aHUi:

yuebHoe nocobue it 0akanaBpuara U CreluaaInTeTa
[ E.T. ITaxomoga, C. B. PoxkoBa. - MockBa :
M3parensctBo FOpaiit, 2019. - 110 c.

https://urait.ru/bc | JIyosiruna, E. H. Jluneiinas anredpa: yueOHOe
0de/430892 noco6wue aisi By30B / E. H. JIyosiruna, E. M.
BeutomoB. - 2-e u3z. - Mocksa : 3natenscTBo
FOpaiir, 2019. - 150 ¢

7. IlepeyeHb IMEKTPOHHBIX 00OPa30BATEIBHBIX PECYPCOB
nH(}OPMaLIMOHHO-TEIIEKOMM YHUKAITMOHHOM ceTu « IHTepHeT»
[lepeuens AIIEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcoB MH(pOpPMaLOHHO-
TEJIeKOMMYHUKAaIIMOHHONW ceTu «HTepHeT», HEOOXOOMMBIX MJii OCBOCHHS TUCIUILIAHBI
npuBezieH B Tabnuue 9.

Tabmuua 9 — IlepedyeHb 3JIEKTPOHHBIX OOpa30BaTEIbHBIX PECYpPCcOB HH(POPMALUOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTn «HTepHEeT»
URL anpec HaumenoBanue

http://www.math-net.ru OO0mepoccuiicKkuii MaTeMaTHYeCKHA TOPTa
http://e.lanbook.com/view | DBC «Jlanb»

8. Ilepeuens MHGOPMAITMOHHBIX TEXHOIOTHMA
8.1. [lepevyeHp MPOrpaMMHOTO OOECIIEUCHHsI, HCIIONB3yeMOTO TIPH OCYIIECTBICHUH
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUTUIHHE.
[TepeueHs UCTIOIB3YEeMOT0 TPOTPAMMHOTO OOECTICUeHHs TIpeicTaBieH B Tadymire 10.

Tabmuua 10— Ilepedyens nporpaMMHOro o0ecrieyeH s

No /1t Hanmenosanue

He npenycmorpeno

8.2. IlepeucHb MH()OPMAITMOHHO-CIIPABOYHBIX CUCTEM,HCITOJIb3yEeMBIX pu
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPoIlecca MO JUCIUILTHHE

[lepeuens WCHONB3YeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TIPEJICTABICH B
Tabmmuie 11.

Ta6mmma 11— [Mepeyersr nHOOPMAITMOHHO-CIIPABOYHBIX CUCTEM

‘ Ne i/t ‘ Haumenosanmue



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

‘ He mpenycmorpeno

9. MarepuanbpHO-TeXHUYECKast 6a3a
CocrtaB  MaTepUAILHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeNLHOTO MpoIiecca Mo TUCIUTUIMHE, IPEICTaBICH B Tabmuiel 2.

Ta6mmma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl

No HanmenoBanue coctaBHOM 4acTu Howmep ayautopuu
n/n MaTepHaTbHO-TEXHUUECKOU 0a3bl (pu HEOOXOMMOCTH)
1 | YueOnas aynuTopus A 3aHATUH JIEKIIMOHHOTO TUIIA, 3aHATHH yi. I'actenno, 1. 15,

CEMMHAPCKOI'0 TUIIA, IPYIIIOBBIX U HHAUBUAYAJIBHBIX
KOHCYJIbTAIIUH, TEKYILETr0 KOHTPOJISA U IIPOMEKYTOYHOMN
arrectauuu. OcHamenue: Crienuanu3upoBaHHas MeOelb;
TEXHUYECKHE CPEACTBA O0YUYECHHUS, CIIyKaIUe JUIs
IpeJcTaBiIeHUs yueOHol nHpopmay 60IbIIONH ayAUTOPUY;
Ha0Op IEMOHCTPAIIMIOHHOTO 000PYI0BAHUS

2 VYyeOHast ayuTOpus AJs IPAKTHUECKUX 3aHATUH, 3aHITHIA yi. 'actenno, 1. 15,
CEMHUHAPCKOT0 TUIIA, TPYNIIOBBIX U UHIUBUIYAIbHBIX
KOHCYJIbTAIIUH, TEKYILIETO KOHTPOJIS U IPOMEKYTOUHOM
arrectanuu. OcHamenue: Crienuanu3upoBanHas MeOeIb;
TEXHUYECKHUE CPEJICTBA OOyUEHUS, CITy>KaIHe TS
npeacTaBiIeHus yueOHOI nHpopMary OOIBIION ayAUTOPUH;
MIEPEHOCHOM HAOOP IEMOHCTPAIMOHHOTO 000PYI0BaHUS

10. Onenounble cpeacTBa AJIs NPOBEIEHUS IPOMEKYTOUHOM aTTeCTalluu
10.1. CocTaB OIICHOYHBIX CPEICTBAJS TPOBEACHUS TPOMEKYTOYHOH aTTeCTAI[UH
o0yyaromuxcst o JUCUUIUIMHE IpuBeAeH B Tabnuue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEACTB Il IPOBEICHHS POMEKYTOYHOH aTTeCTaIluN

Bun npomexyTodHOM arTecTanuu IlepedeHb OIIEHOYHBIX CPENICTB

DK3aMeH Cnucok BOMpOCOB K 3K3aMEHY;
TecThl.

10.2. B kadecTBe KpUTEpUEB OICHKH YpOBHSA C(HOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHCcs MpUMEHseTcsl 5-0ajuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINH, KOTopas npuBeaeHa B Tadnuue 14. B TeueHne cemecTpa MOXET UCIOJIb30BATHCS
100-0annpHast ~ mKajma ~ MOAYJBHO-PEUTHMHTOBOM  CHUCTEMbl ~ YHUBEPCUTETa,  IpaBHIa
HCIIOJIb30BaHUsI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIMM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabnuna 14 —Kpurtepuu onieHKH ypoBHS ¢(hOPMHUPOBAHHOCTH KOMIIETEHIIUN

Or1eHKa KOMITETEHITUH

Xapaktepuctrka choOpMUPOBAHHBIX KOMIIETEHIIUI
5-0ayuThHAd IKama PaKTep bopmrp HH

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBII
MaTepHal;

— YBEPEHHO, JIOTUYHO, I1OCIIEI0BATEILHO U TPAMOTHO €0 M3J1araer;

— ONHUPAsACh HA 3HAHUS OCHOBHOM W JIOMOJHHUTEIHHOW JMTEpaTypHl,
TECHO NPHUBA3BIBACT YCBOCHHBIC HAYYHBIC IMOJIOKCHHUA C HpaKTI/I‘—IeCKOI\/'I
JeSITeTbHOCTBIO HAIIPABIICHMUS;

— yMeJi0 000CHOBBIBAET U ApTYMEHTUPYET BbIJIBUTAEMbIE UM HJICH;

— JIeJIaeT BBIBOALI U 00OOIICHHS;

— cBOOOJTHO BJIAJICET CHCTEMOH CIIEIMANIN3UPOBAHHBIX TOHATHH.

«OTIIMYHO»
(GaYTCHO»




Or11eHKa KOMITETEHITUHN

5-0ayuipHad IIKaIa

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

(XOPOLIO»
(Ga4TCHO»

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

— HE JIOMYCKAET CYLECTBEHHBIX HETOYHOCTEN;

— YBSI3bIBA€T YCBOECHHbBIE 3HAaHUS C NPAKTUYECKON JESTEIbHOCTHIO
HallpaBJICHUS;

— apryMEHTUPYET Hay4YHbI€ [TOJI0KEHNUS;

— JIeJaeT BBIBOJIBI U 00O0O0IICHUS;

— BJIaJICET CUCTEMOM CIIeMaIN3UPOBAHHBIX OHSITUH.

«yZI0BJIETBOPUTEIILHOY
«BAUYTCHO»

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

— JIONIyCKaeT HeCYIIECTBEHHBIE OIIMOKU U HETOYHOCTH;

— UCIIBITBIBACT 3aTPYAHEHUS B IIPAKTUYECKOM IIPUMEHEHUU 3HAHWUU
HaIpaBJICHUS;

— ci1ab0 apryMeHTUpPYeT Hay4dHbIE MTOJIOKEHMUS;

— 3aTpyaHseTcs B (OPMYIMPOBAHUN BHIBOJAOB M 000OIICHHUIA;

— YaCTUYHO BJAJIeeT CUCTEMOH CIELMAIN3UPOBAHHBIX NOHITHH.

HCYIOBJICTBOPUTCIILHO»
<HC 3a4YTCHO»

— oOyyaromuiics He YCBOMJ 3HAUUTEIBHOW YacTH MPOTrPaMMHOTO
Marepuana;

— JIOMYCKaeT  CYIIECTBEHHbIE  OIMMOKM W  HETOYHOCTH  TpHU
paccMOTpeHHH po0JIeM B KOHKPETHOM HalpaBJICHUH,

— MCHBITBHIBACT TPYAHOCTH B MPAKTHUECKOM NMPUMEHEHUH 3HAHHIA;

— HE MOXKET apryMEHTUPOBATh Hay4YHbIC TIOJI0KEHUS,;

— He QOpPMYIUPYET BHIBOAOB U 000OLICHUIA.

10.3. TunoBble KOHTPOJIbHBIE 3a/1aHUS WM UHBIE MaTEPHAIIBI.
Bomnpocsr (3agaun) ans sK3aMeHa mpeicTaBieHsl B Tabmauie 15.

Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

Ne i/t

Kon

Ilepeuens BompocoB (3a7a4) IJIs SK3aMeHa
P p ( a1 )H HHJAUKATOpa

3amaunue 1.

OTBer:

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

OtBert: 20+37i

2) BepHo yn yTBepkIcHuUE: «/leiicTBUTEIbHAS YaCcTh
NPOM3BEACHUS KOMITJIEKCHBIX YHCel B alireOpandeckoit popme
3allMCH paBHA MPOU3BEACHUIO ACHCTBUTENBHBIX YaCTEH

1. COMHOXMUTENEN». OTBET apryMEeHTUPYHTE.

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

BbIYUCJIHETCHA Kak pa3HOCTb npou:meglennﬂ
ACMCTBUTEJbHBIX YacTell U NMPOM3BEACHUS] MHUMBIX YacTel
COMHOIKHUTeJIe»).

3amaunue 2.

1) BbYHCIUTH MPOM3BEICHNE KOMIUICKCHBIX YUCET B

VK-1.B.1

Hegepno (BepHBIM 0TBETOM SIBJISIETCH




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

OrBer: 19+17i

2) Bepno mu yrBepxkaenue: «JleficTBUTEIbHAS YaCTh
MIPOM3BEICHUSI KOMIUICKCHBIX YMCEN B alNre0pandeckoit popme
3aMKCH BBIUUCISIETCS KaK Pa3HOCTh MPOU3BEICHUS
JICWCTBUTEIIBHBIX YACTEW U MPOU3BEICHUS MHUMBIX YacTei
COMHOXUTEIEH». OTBET apryMEeHTUPYUTE.

OtBer: BepHo (BepHBIM OTBETOM SIBJISIETCS YTBep:KIeHHeE:
«/leiicTBUTe/IbHASL 4YaCTh MNPOU3BEIEHHUA KOMILJIEKCHBIX
ynceJ B ajreopamyveckoii gopme 3anucH BbIYNCASETCH KaK
Pa3HOCTHL NPOU3BeJAeHUS JAeHCTBUTEJbHBIX 4YacTedl H
NMpou3BeeHUsI MHMMBbIX YacTell COMHOXKUTeJIE»).

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

OrBer: 40-5i

2) BepHo sn yTBepkacHuUE: «/lelicTBUTEIbHAS YaCTh
MIPOM3BEICHUST KOMIUICKCHBIX YHCEIT B alredpandeckoit popme
3aMMCH BBIUUCISAETCA KaK CyMMa IPOU3BEICHUS
JICUCTBUTEINIBHBIX YAaCTEW U MPOU3BEICHUS MHUMBIX YacTei
coMHOXHUTeNen». OTBET apryMeHTUPYHUTE.

OtBer: HeBepHo (BepHbIM OTBETOM SIBJISICTCSl YTBep:KICHHE:
«/leficTBUTE/IbHASL YACTh NMPOU3BEACHUS KOMILIEKCHBIX YHCe] B
aJredpanyecko (opMe 3alMHCH BBIYHCISACTCH KAaK Pa3sHOCTH
NpOoM3BeICHUSl JACHCTBUTENbHBIX 4YacTeil M MPOM3BEACHUS
MHHMMBIX YaCTeil COMHOKHUTeIen»).

3ananue 4.
1) BbIYMCIUTH MPOU3BEICHUE KOMIUICKCHBIX YUCET B
anreOpanyeckoit popme 3arucu
(9 — 4i) # (8 — 5i)

OtBet: 52-77i

2) BepHo mu yTBepkacHue: «/lelicTBUTENbHAS YacTh
MIPOU3BEICHUS KOMIUIEKCHBIX YHCEIN B alrebpandeckon hpopme
3alMCH BBIYUCIISETCS KaK IPOU3BEIEHUS MHUMBIX YacTel
COMHO)HUTeNEN». OTBET apryMEeHTUPYHTE.

OTtser: Hesepno (BepHBIM OTBETOM AIBJIAICTCSH
yTrBepaxaeHne: «JleiCTBUTEJbHAS 4YACTh MNPOU3BeEICHUS
KOMILIEKCHBIX 4YHCeJ B ajredpamdyeckod ¢opme 3anucu
BbIYMCJISIETCH KaK Pa3HOCTH NMPON3BeIeHUs
AEHCTBUTEJbHBIX YAaCTeil U NMPOM3BeCHUSI MHUMBIX YacTel
COMHOKUTeJIe»).




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

Otget: 60-51i

2) Bepno nu yrBepxkaeHue: «lIpousBeeHne KOMIUICKCHBIX YHCEI
B ajredpanyueckoil popme 3amucu MOXKET OBITh BBIUYMCIIEHO I10
IIPaBWJIy BBIUMCIIEHUSI NPOU3BEIEHUS MHOrowieHoB» OTBeT
apryMEeHTUPYUTE.

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

3agaHue. OIIK-1.3.1
1) BbIYHCIUTH MPOU3BEICHHE KOMILICKCHBIX YHCEIL.
4, = E{cusg + isin é] n Z,= ?{cus'gz+ i s:'n'!—T:l
T a - T -
OTtBerT: 35((‘05‘5 + i sin E) = 35i
2) BepHo nu yrBepkacHue: «JIis BBIYMCICHUS TPOU3BEICHHUS
KOMIUIEKCHBIX ~ YHCeJl ~ HeoO0XOoAMMO  3amucarb HUX B
anredpanvyeckoM Buje». OTBET apryMEeHTUPYHITE.
OtBer: HeBepHO (BepHBIM OTBETOM SIBJSIETCH YTBep:KIeHHE:
«IIpu BbIYMCIEHUM TNPOU3BEAEHUS KOMIUIEKCHBIX YHCeJ B
TPUTOHOMETPHYECKOM (popme MOIYJIb pe3yJbTaTra
BBIYHMC/ISIETC KaK MpouM3BeJdeHHe MOJyJeil MHOXKUTelel, a
apryMeHT 4YMCJIa PABEH CyMMe apryMeHTOB COMHOKHTeJ1ei»).
3aganue. OIIK-1.V.1
1) Bbl4ucIUTH 4acTHOE KOMILJIEKCHBIX qyuceln B
TPUTOHOMETPHUUECKOHN (opMe 3anucHu.
m T
10(cos—+1i sin—
z, _10(cos3+ising)
1 g ' ' T
Z;  S(cos—+izin-)
& &
T a - T = -
OtBer: 2 (rus; +i SI'HE) =+3+i
2) Beprno mu ytBepkaeHue: «lIpy BBIYHUCICHWUH YaCTHOTO
KOMIUIEKCHBIX YHCENl MOJYJIb U apTyMEHT pe3yJibTaTa SBJISI0TCS
pe3ynbTaTamMu JeJIeHUsI MOJYJIA ASIUMOro Ha MOJYJb JI€TUTENs
U apryMeHTa JAeJuMOro Ha aprymMeHt jgenutens». OTser
o0ocHyiiTe.
OtBer: HeBepHO (BepHBIM OTBETOM SIBJISIETCS YTBEpP KIACHHUE:
«IIpn BBIYMCICHHMH YACTHOI0 KOMILIEKCHBIX 4YHCeJl MOAYJb
pe3yJbTaTa fBJsSeTCsl Pe3y/ibTaTaM J/ieJIeHUsi MOAYJIsl 1eJIMMOro
Ha MOAYJIb [JeJINTeJIsl, 3 APryMEHTOM - Pa3HOCTh apryMeHTa
JAeJUTesIsl U APryMeHTAa 1eJTUMOT0»).
Kaxk HaspiBaetcs popmMa 3amucu KOMIUIEKCHOTO YK CIIa, UMEIOIast OIIK-1.B.1

BU z=|z|-(cos@+ising), Kak HA3bIBAIOTCS B 3TOW 3amucH |z| u ¢?




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

PesynpTar kakoii onepanuy HaJ KOMIJIEKCHBIME YUCIIAMU MOKET
OBITh 3aIIMCAH B BUJE

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

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

YK-1.B.1

Pe3ynbpTaT KaKoi onepanuy HaJ KOMIUICKCHBIMU YHCIIAMH MOYKET
OBITh 3ammcaH B BUIE |Z1]:Z2| (COS(@1-2) + iSin(p1-92)) ?
OTtBeT: B TakoM Buae MoxkeT ObITH 3aNIMCAHA ONEPALUS
JAejJeHus] KOMILIEKCHBIX YHCel Z1 U Z2.

OIIK-1.3.1

3ananue 1.
1) KowmmiekcHoe Ynciio Z 3alicalo B alreOpandeckoi u B
TPUTOHOMETPHUYECKOU (hopmax:

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

2) Kakyro ¢popmy 3amucu 4uciia Bl HCIoIb30Ban? O00CHY#TE
CBOI1 BBIOOp
OtBert: [Ipu Bo3BeleHNH KOMILIEKCHBIX YKce] B CTeNeHb oJiee
PALMOHAJILHO HCI0JIb30BATh TPHTOHOMETPUUYECKYI0 (hopmMy
3aMMCH M 1eliCTBOBATH MO CJIeYI0IeMy NPpaBuiIy: Npu
BO3BeJeHUH KOMILJIEKCHOI0 YUCJIA B CTeNeHb MOY.JIb YMCIa
BO3BOJIMTCS B 3Ty CTelleHb, APr'YMEHT YMHOKAeTCs Ha
N0Ka3aTe/b CTeNeHH.
EcJsin :xe ncnosnb3oBath ajaredpanyeckyro ¢gopmy 3anucu, To
HEe00X0IMMO B JaHHOM cJjiy4ae 12 pa3 yMHOKHUTH YHCJIO CAMO Ha
ceos.

3agadue 2.
1) KommuiekcHoe 4rcino Z 3anmucaHo B anreOpandeckon 1 B
TPUTOHOMETPHUUECKOH opmax:
'3 iy

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

Haiianre 3-10 cTreneHs uncia Z
Ortser: -1000

2) Kakyro ¢popmy 3amucu yncia Bl Henoiab3oBanu? O0oCcHyiTe
CBOM BBIOOP
OrtBer: Ilpn Bo3BeIeHNH KOMILJICKCHBIX YHCeJ B CTelleHb OoJiee
PALMOHAJIBLHO UCII0JIB30BATH TPUTOHOMETPHYEcKYI0 hopmy
3aNMCH U AefiCTBOBATH MO CJEeAYIeMy NpaBuiIy: NPH
BO3BE/ICHUH KOMILIEKCHOI'0 YK CJIa B CTelleHb MOAYJIb YHCJIA
BO3BOJIMTCS B 3Ty CTelleHb, apTYMEHT YMHOKAaeTCsl Ha
NnoKa3aTeJlb CTeNeHH.

OIIK-1.V.1




Eciau xe ucnoab3oBath ajgredopanyeckyro ¢Gopmy 3anucu, To
He00X0UMO B JAHHOM cJIy4yae 3 pa3a yMHOKMTH YHCJIO CAMO HA
ce0s1 (MM UCIOJIBL30BATh (POPMYJIYy COKPAIIEHHOTO YMHOKEHMSI)

3amanue 1.
1) Haiitu matpuny C = 44 + 3B% e
2 -2
1 a0 2
a=( j3=(—1 3)
-1 3 -3
3 —3
Ot1BeT:
(10 -3 17
C_(—lﬂ 21 —21)

2) BeibepuTe U3 crincka nuppoBbIe CPEACTBA, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JUIsl pEIICHUs JaHHOU 3aJjauH.

a) Microsoft Access

b) Wolfram Mathematica

c) Microsoft PowerPoint
Otser: b) Wolfram Mathematica

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

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

c=(s 5 1)

2. BwiOepute u3 cnicka nupoBbIe CPEACTBA, KOTOPHIE MOT'YT
OBITH MMPUMCHCHBI JIs1 pCHICHUSA I[aHHofI 3aJa4u.
a) Microsoft Access
b) Wolfram Mathematica
c) Microsoft PowerPoint

Oreer: b)  Wolfram Mathematica

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

2 -2
a=(4 3 e=( ¥)

—4 -3
OrBer:
a8 5 —8
=
(—1(]' 18 —15}
2. BriGepure u3 crincka udpoBbie cpesicTBa, KOTOPBIE MOTYT

OBITH MPUMEHEHBI JJIS PEIICHUS JaHHOW 3a/1a4H.
a) Microsoft Access
b) Wolfram Mathematica

OIIK-1.B.1




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

1. Haiitu matpuny € = 34 — 5B, rze

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

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

OBITH IIPUMCEHCHBI JJIs pCHICHUA ,HaHHOfI 3a1a4u.
a) Microsoft Access
b) Wolfram Mathematica
C) Microsoft PowerPoint

Oteer: b)  Wolfram Mathematica

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

1 -2
1 4 2
a=( )B = (—1 4 )
-2 3 —4
3 -3
OTtBert:
({7 13 17
€= (—14 24 —25}
2. BriGepure u3 criucka mu@poBbie cpesicTBa, KOTOPbIE MOTYT
OBITH IPUMEHEHBI JUIsl pEIICHUs JaHHOU 3aJauu.
a) Microsoft Access
b) Wolfram Mathematica
c) Microsoft PowerPoint

Oteer: b)  Wolfram Mathematica

1. 3anumwure pe3ynpTaT 1eHCTBUN HaJ MAaTPULIAMHU.

A+0=...
OtBer: A
2. 3anuimTe pe3ynbTaT ACUCTBUN HAJ MaTPUIIAMH

A+ (-A) =
Otsert: 0
3. TIpomomxwure hopmyiry

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

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

2 X(4A)=
OtBer: 8A

VK-1.B.1




10.

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

L 2 5
1= 2 e=(o )

OTtBer:
-8 4 )

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

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

b) Microsoft PowerPoint
c) Wolfram Mathematica

OtBet: K ungpoBbiM cpeacrBam, KOTOpbie MOTYT ObITh
NpUMeHEHbI JJI51 peleHusl JaHHoM 3a1a4u oTHocuTcest Wolfram
Mathematica- mporpammuoe o6ecneyenne, BKIIOYAKOIIEE
00111101 HA00P MaTeMaTHYeCKUX (DYHKIMA B TOM YHCJIe
CHCTEMY KOMIIBIOTEPHOH ajiredpbl, OpUEHTHPOBAHHYIO HA
MOJAr0TOBKY HHTEPAKTUBHBIX JOKYMEHTOB ¢ BHIYMCJICHUSIMU U
BH3YaJbHBIM CONPOBOKIEHHEM.

3aganue 2.
1) Haiitu npousBeaenue matpun A * B, roe

- 2 et )

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

2) BeiOepute u3 crucka nudpoBbie CPeaCTBA, KOTOPHIE MOTYT
OBbITh IPUMEHEHBI JJIS PEIIeHUs TaHHOM 3a/1a4H.

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

Otger: K uu¢gpoBniM cpeacTBaM, KOTOpbie MOT'YT ObITh
NpUMeHEHDI JJIsl pellleHus JAHHOH 3aaa4u oTHocuTcess Wolfram
Mathematica- nporpaMmmHoe odecnieueHune, BKJIOYAIOIIee
00.1b11101 HA0OP MaTeMaTHYeCKUX (PDYHKIMH B TOM YHCJIe
CHCTEMY KOMINBIOTEPHOM airedpbl, OpUEHTHPOBAHHYIO HA
NMOAr0TOBKY HHTEPAKTUBHBIX JOKYMEHTOB ¢ BHIYMCJICHUSIMU U
BU3YaJIbHBIM CONMPOBOKIEHUEM.

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

OIIK-1.3.1



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

e 2 (s )

2 3 5 _—
Ot1BeT:
—6 6
AB = (13 —3)

2) Bribepute U3 crricka 1E(pPOBbIC CPEACTBA, KOTOPHIC MOT'YT
OBITH IPUMEHEHBI JIJIsl pELICHUs] TAaHHOW 3a/IauH.

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

OtBet: K undgpoBbiM cpeacTBam, KOTOpPbie MOI'YT ObITh
NpUMeHEeHbI J1JIsA pelleHus JaHHoii 3axaun orHocuTest Wolfram
Mathematica- nporpammuoe odecneyenne, BKIIOYAKOIIEE
00.1b1110ii HA00P MaTeMaTHYeCKUX (DYHKIIMIA B TOM YHCJIe
CHCTEMY KOMIIBIOTEPHOH aJire0pbl, OpUEHTHPOBAHHYIO HA
MOAr0TOBKY HHTEPAKTUBHBIX JOKYMEHTOB ¢ BHIYMCJICHUSIMU U
BH3YaJbHBIM CONPOBOKIEHHEM.

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

a=(2 72 )= i —53)

2 —4 0 _—
OTtBer:

_/—11 6
AH_( 4 22)

2) BriGepuTte u3 crucka nudpoBbie CPeaCTBa, KOTOPbIE MOT'YT OBITH
NPUMEHEHBI [Tl PeIIeHHs JTaHHOM 3a1auu.

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

OtBet: K ungpoBbiM cpeacrBam, KOTOpbie MOTYT ObITh
NMpUMEHEHbI IJIs1 peleHusi JaHHOii 3a1aun oTHocuTcst Wolfram
Mathematica- nporpammnoe odecneuenune, BKIOYAIOIIEe
00/1b111011 HA00P MaTeMAaTHYeCKUX (PYHKIMIA B TOM YHCJIe
CHCTEMY KOMINBIOTEPHOI ajredpbl, OpUEHTHPOBAHHYIO HA
MOATOTOBKY HHTE€PAKTHBHBIX JOKYMEHTOB ¢ BLIYMCJICHUSIMH U
BH3YaJbHBIM CONPOBOKIEHHEM.

3amanue 5.
Hatitn nmpownssenenue marpui A * B, riie

_ . 2 3
== )

OTBer:

-1 14
aB = )
-2 11
2. Bribepute u3 crivcka mudpoBbIe CPEACTBA, KOTOPHIE MOTYT OBITh
MMPUMCHCHBI JIs1 pCHICHUA I[aHHOI\/JI 3aa4u.

a) Microsoft Access



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

b) Microsoft PowerPoint
C) Wolfram Mathematica

OTtBer: K undgpoBbiM cpeacTBaM, KOTOPbIe MOI'YT ObITh
NpUMeHEeHbI [JIsl pellleHUus JaHHOM 3aaa4u oTHocuTcest Wolfram
Mathematica- mporpammHoe odecneuenue, BKIKOYAOIIEE
00J1b11011 HA0OP MaTeMaTHYeCKHX (GYHKIMH B TOM YHCJIe
CHCTEMY KOMIIBIOTEPHOM ajIredpbl, OpUEHTHPOBAHHYIO HA
MOJATr0OTOBKY HHTEPAKTUBHBIX JOKYMEHTOB ¢ BHIYMCJIEHUSIMH U
BHU3YAJIbHBIM CONIPOBOKIEHUEM.

11.

3ananue 1.

1) Haiitu onpenenuteb 2-ro MOPsIKa MaTPHUIIBI
2 5

-3 7

OtBeTt:29

2) OO0OCHYHTE KaK BBIYHCIIUTH OIPEICINUTENh BTOPOTO MOPSIKA.

Otser:

Jlast Toro 4toObl BHIYUCIUTH ONpeieuTe] b BTOPOro Mopsiaka
HeO0X0UMO U3 NMPOU3BeEHUs 3JIEMEHTOB IJIABHOM ANATOHAJIH
BbIYECTh INpPOM3BelleHHe JJIeMEHTOB BTOpPOH (M0004HOI)
AUATOHAJHN

3aganue 2.

1) Haiitu onpeenuTensb 2-T0 MOPSIIKa MATPHUIIBI
2 3 ‘

i

Ortger: -22
2) OO0OCHYWHTE KaK BBIYHCIUTH OMPEICIUTENh BTOPOTO MOPSIKA.

Otser:

J1s1 TOro 4To0bl BBIYHMCIMTH ONpeleuTe]b BTOPOro MOpsiaka
He00X0IMMO M3 NMPOU3BEIEHHUs 3JIeMEHTOB IIABHOW ANAroHaIn
BbIYECTh NPOM3BEJACHHE JJICMEHTOB BTOPOil  (1M0004HOM)
JANATOHAJIN

3ananue 3.

1) Haiitu ompenenuTens 2-ro MOpsIKa MATPUIIBI
1 —3‘

5 s

Orser: 23

2) OO0ocHYHTE KaK BBIYHCIUTH ONPEICIUTENh BTOPOTO MOPSIKA.

OrtBer:

it Toro 4ro0bl BHIYMCJINTH ONpedeJUTe]Ib BTOPOro MOpsaKa
HeO0X0UMO U3 NMPOM3BeJeHUs 3JIeMEHTOB IJIABHOM JAUATOHAIHN
BbIYECTh MNPOU3BeJeHHEe 3JJIeMEHTOB BTOPOid (MO00YHOM)
AUATOHAJIN

OIIK-1.V.1



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

3amnanue 4.
1) Haiitu onpenenuTelib 2-ro MOPsIKa MaTPHUIIbI

|t ol
—14 —8
OtBert: 0

2) OO00CHYITE KaK BBIYHCIIUTH OIPEICIUTEh BTOPOTO MOPSIKA.

OTtBer:

Jiis1 TOro 4To0bl BHIYMCIUTH ONpe/euTe/ b BTOPOro MOpsijiKa
HeO0XO0UMO U3 NMPOU3BeIeHUN 3JIeMEHTOB IJIABHOM JIMATOHAJIH
BbIYECTh IPOU3BeJAeHHE JJEMEHTOB BTOPoii (M000YHOI)
AMATOHAJIN

3agaHue 5.
1) Haiitu onpenenuTens 2-ro MOpsiIKa MaTPUIIBI
o 3l

10 3

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

Otser:

Jiis1 TOro 4ro0bl BHIYMCIUTH ONpeAeUTe] b BTOPOro MOPsSiAKA
He00X0UMO U3 NMPOU3BEJIEHUA IJIeMEHTOB IJIABHOM IMATOHAJIH
BbIYECTh INpPOM3BeleHHe JJIeMEHTOB BTOpPOH (M0004HOI)
AUATOHAJIHN

OIIK-1.B.1
1 2 -1
3ajanue: 1aHa Matpuua | 3 1 2
4 -2 5
Haiinute anrebpanueckue A0MOIHEHUS:
OtBeT: 9
12. OtBert: -7
3. Ay
OtBeT: -5
4. A:E
Oteert: 10
5. Az
OtBert: -5
13 UeMy paBeH omnpeaeanuTenb TPEYroAbHOU MaTPUILbI? VK-1.B.1

OTBeT: onpeaeauTeIb TPEYTroJabHOI MAaTPUIIbI PABEH
NMPou3BeIeHUI0 )JIEMEHTOB I'IABHOM THATOHAJIN.




14.

O6o3nauum Ay, A, ..., A, — CTPOKH MATPUIIBI I Cly; Clg; ...
JEUCTBUTEIBHBIC YUCIIA.
Ecnu cymecTtByer Takoit Habop unces, cpeid KOTOPBIX €CTh XOTs-
OBI OJTHO YKCJIO OTIUYHOE OT HYJIS, U IIPH 3TOM JIMHEHHAs
KOMOHMHAIMS CTPOK MATPHIIBI C 3TUMHU YHCIIaMH paBHA HYJEBOI
CTpPOKE:
a, 4, + a,A, +--+a, A, =0,

rge 0 = (0,0,..,0).
Kak B 3TOM ciryyae Ha3bIBatOTCSI CTPOKU MATPHUIIbI?

Py -

OtBer: Takue cTPOKM MATPHUIIBI HA3LIBAIOTCS JIMHEHHO
3aBHCHMBbIMH

OIIK-1.3.1

15.

IIycTs MaTpuibl A 1 A™ yI0BIETBOPSIOT YCIOBHIO
A'A1=A1TA=E, rae E — eauununas MaTpHlia n -ro NopsIKa.
Kak Ha3pIBatoTCS Takue MaTpUIbl?

Oteer: Takne MaTpuIbI HA3BIBAKOTCA 00PATHHIMH MATPHULIAMH
10 OTHOILEHHIO APYT K Apyry (Al — obparHasik A, u A —
o6partHas K A™Y).

OIIK-1.V.1

16.

3ananue 1. Haittu matpuny X u3 ypaBuenust 4 # X = B rue
-1 2 =7 —4
4= (—2 5) 5= (—1? —9)
Otser:
1z
xX= (_3 _1)
3ananue 2. Haiitu matpuny X u3 ypaBHenus 4 # X = B rne
-1 2 (=9 —4
A_(E —4} B_(zz'. 10)
Ortser:
_(5 2
X= (—z —1)
3anmanue 3. Haiiti matpuny X u3 ypapHenust A * X = B, ryie
-1 3 —-10 -7
A= b=
( 2 —4} ( 14 12)
Ortser:
/1 4
X= (—3 —1)
3amanwne 4. Halitu matpuity X u3 ypaBHenus 4 * X = B, e
1 -2 9 6
A= B =
(3 —?) (2‘3‘ 1‘5‘)
Otger:
_ {5 4
xX= [_2 _1)
3ananue 5. Haittu matpuny X u3 ypapaenust A * X = B rue
1 -3 14 5
A= BE=
(2 —8) (34 12)
Ortser:
_(5 2
X= (—3 —1)

OIIK-1.B.1




17.

Kaxk HaspiBaeTcs cucrema anreOpanyeckux ypaBHEHUH, KaXI0€ U3
KOTOPBIX SIBJISICTCS JTUHEHHBIM?

OtBet: Takasi cucteMa ypaBHeHH HA3bIBAETCSl CHCTEMOM
JIMHENHBIX aJire0pan4ecKux ypaBHeHHil

YK-1.B.1

18.

Kakue MeTosbl perieHus CUCTEM JIMHEHHBIX allreOpandeckux
ypaBHEHUN BaM U3BECTHBI?

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

OIIK-1.3.1

19.

CpaBHUTE YCIOBUS TPUMEHEHUSI METOJOB PEUICHUSI CUCTEM
JIMHEWHBIX ypaBHeHUH. Kakoi MeTo1 perieHrs CUCTEMbI JIMHEHHBIX
anreOpanvdecKuxX ypaBHEHUN IPUMEHSIOTCS B TOM CITydae, €Cliu
OTIpeeNIUTENb MaTPHUIIbl CUCTEMBI paBEH HYIIO?

OtBer: Eciu onpegeanresib MATPULBI CHCTEMbI PABEeH HYJIIO,
TO NPUMEHSAETCH TOJIbKO METO/ UCCJIeJ0BAHUSA CHCTEMBbI
JIMHelHbIX ypaBHeHuil ['aycca, npyrue meroabl (MeTox
Kpamepa u MeToa MAaTPUYHBIX YPaBHEHHI) MOT'YT
NPHUMEHATHCS NPH YCJIOBHH, YTO MATPUIIA CHCTEMbI
KBaJpaTHAas U ONpeJe/IMTe b e¢ He PABEH HYJII0.

OIIK-1.V.1

20.

CpaBHuTE yCc0BHs IPUMEHEHHSI METOIOB PELIEHUS CUCTEM
JIMHENHBIX ypaBHEeHUN. Kakoi MeTO peleHNs] CHCTEMBI JTMHENHBIX
areOpanyeckuX ypaBHEHUH PUMEHSIOTCS B TOM clydae, €Clid
MaTpulla CUCTEMBI HE SIBJISIETCS KBaJpaTHON?

Otser: Ecim MaTpuua cucTeMbl He KBaJipaTHas (T.e.
KOJINYEeCTBO HEM3BECTHBIX U KOJIUYECTBO YPABHEHUH He
COBIIA/1210T), TO PUMEHAETCH TOJAbKO METO/ UCCICAOBAHUA
CHCTEMBI JIMHEHHBIX YpaBHeHuil I'aycca, 1pyrue Meroasnl
(merox Kpamepa u MeTox MATPUYHBIX YPABHEHHM ) MOTYT
NPUMEHATBLCH NPH YCJIOBHH, YTO MATPHLIA CHCTEMbI
KBA/IPAaTHAs M ONpeJe/IMTe/b ¢ He PABEH HYJII0.

OIIK-1.B.1

21.

[Tpu KakoM yCIIOBHM OJTHOPOHASI CUCTEMA JINHEHHBIX ypaBHEHUN
UMEET HEeHYJIeBOE pelieHue?

OtBer: OqHOpPOAHAN CHCTeMa JHHEHbIX YPABHEHUI MMeeT
HeHyJIeBOe pellleHHe TOrAa H TOJbLKO TOI/a, KOrjaa eé panr
MEeHbIlIe YHCJIA HeM3BeCTHBIX.

YK-1.B.1

22.

Kaxk Ha3bIBaeTcs 1ByMepHas CHCTEMa KOOPAMHAT, B KOTOPOM
Ka)KJ1as TOYKa Ha IUIOCKOCTH OIIPENEIAETC IBYMs YUCIaMHU -
MIOJISIPHBIM YTJIOM M MOJSIPHBIM pagnycom?

OtBer: Takas cucTeMa KOOPAMHAT HA3BIBACTCS MOJISIPHOM
CHCTEMOI KOOPJAMHAT.

OIIK-1.3.1

23.

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

OtBer: Takas cucrteMa KOOPAUHAT Ha3bIBaeTcs cepudeckoi
CHCTEMOI KOOPAUHAT.

OIIK-1.V.1

24,

UYro Takoe BeKTOp?
OTtBeT: BekTOPOM Ha3bIBAETC HANPABJIECHHBIN 0TPE30K.

OIIK-1.B.1

25.

Kak Ha3bIBaeTCs BEKTOP, HAYaJI0 KOTOPOTO COBIIATACT C €r0
KOHIIOM?

YK-1.B.1




OTtBerT: BCKTO]), HAYAaJI0 KOTOPOro CoBmajaacT € €ro KOHImoMm,
Ha3bIBACTCH HYJEBLIM BEKTOPOM.

26.

[To xakoit popmyse onpenensiercs CKalsipHOe IPOU3BeICHUE
BEKTOPOB?
OTtBer: CkajisipHOe Npou3Be/ieHNe BEKTOPOB OIpeiesisieTcs 1o

dopmy.e |dl = |b| = cosa

OIIK-1.3.1

27.

[To xakoit popmyse BBIYUCIAETCS CKATSPHOE MPOU3BEICHHE

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

Oteer: CkansipHoe npou3BeJeHHe BEKTOPOB OIpeae/sieTcs: 1o
dopmyne a, b, +a,b, + a_b,

OIIK-1.V.1

28.

[To xakoil popmysie BBIYUCIIAETCS BEKTOPHOE POU3BEICHUE

BEKTOPOB, €CJIM U3BECTHBI UX KOOPAMHATHI B IEKAPTOBON CUCTEME

koopauHart (X, Y, 2)?

OtBer: BekTOpHOE IpOoN3BeAeHHE BEKTOPOB ONpPEAe/IseTCs 10

dpopmyie
i j ok

oM 5

OIIK-1.B.1

29.

[To xakoii popmyIie onpenensercss MoayJb BEKTOPHOTO
IIPOU3BE/ICHUS BEKTOPOB?
OtBer: BesimunHa MoyJisi BEeKTOPHOIO NPON3BeE/ICHUS

BeKTOPOB onpexesiercs o opmy.e |al = |b| = sin(ab)

YK-1.B.1

30.

YeMy paBHO pacCTOSIHME OT TOUKH J10 MPSMO?
Oteer: PaccTosinne 0T TOYKH 10 NPSAMOi PABHO VIMHE
NepHeHANKYJIsIpa, ONYIIEHHOI0 U3 JAHHOH TOYKH HA NPSAMYIO.

OIIK-1.3.1

31.

3amanue 1. CocTaBuUTh ypaBHEHUE NPSIMOM HPOXOJAIIeH uepes
x+2 y—9

touky M(2,4) u nepreHIUKyISIPHON MPAMOiA — = vy

OTBer 3ammcaTh B BHUAE YpPaBHEHHWsS TMPSMOHW C  YIJIOBBIM

kod(duUImeHTOM

Orser:

¥y=-1,25x+6,5

3aganue 2. CoCTaBUTh ypaBHEHUE NPSAMON MpPOXOIsmiell uepes
TOUYKY M(1,—4) u NEPIEHIUKYIIPHON psIMON
—4x —5y+14=0,

OTBer 3ammcaTh B BHUAE YpaBHEHHWsS TMPSMOH C  YIJIOBBIM
KodduUImeHTOM

OTBer:
¥=1,25x—5,25

3aganue 3. CocTaBUTh YpaBHEHHE NPSIMOM MPOXOASAUIEH uepes
x+16 y—9

—4 -5

OtBer 3amMcarb B BHJE YPaBHEHHS IMPSAMOM C  YIJIOBBIM
KoduUImeHTOM

touky M(—1,—3) u napaiensHoii psMoit

OIIK-1.V.1




OTBer:
¥y=1,25x—1,75

3aganue 4. CocTaBUThb YpaBHEHHE MPSIMOM MNPOXOASIIEH uepes

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

OTtBer:

¥y=02x—1,2

3ananue 5. CocTaBUTh ypaBHEHUE HPSIMON IPOXOoJsilied uepes
x+1 v—6

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

OTBer 3ammcaTh B BHUAE YpPaBHEHHS TMPSMOH C  YIJIOBBIM

ko3 urmeHTOM

Otsert:

y=-1,25x+4,75

32.

KakuM ypaBHEHHEM OMHUCHIBACTCS IIOCKOCTh B IEKAPTOBBIX
KoopauHaTax (X, Y, z)?

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

OIIK-1.B.1

33.

Chopmynupyiite  HeoOXoauMOe U JOCTATOYHOE  YCIOBHE
MapauIeTIbHOCTH MIPSMOU U TUIOCKOCTH.

OTtBert:

st Toro, 4ro0bl MpsiMasi ¥ IJIOCKOCTh ObLIH NMapaJjljieIbHbI,
HEO00X0AMMO M [JA0CTATOYHO, 4YTOObI BEKTOP HOPMAJIH K
MJIOCKOCTH M HANPaBJIAKOIIHI BEKTOP NPAMO  ObLIH
nepneHauKYJIsIPHbI.

YK-1.B.1

34.

KakuM ypaBHeHHEM oONMCHIBaeTCs MpsMas, MNPOXOIsMIas uepes
TOUKY (X0, Yo, Zo) M HMEIOIas HaNpaBJIAIOMUNA BEKTOp C
koopauaatamu (I, m, n)?

OTBeT: YpaBHeHHe NPsSIMOi, MPOXOsilied Yepe3 TOUYKY (Xo, Yo,
Z0) 1 MMeIOIIasi HATIPABJISIOINUIT BeKTOp ¢ KoopauHaramub (I,

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

OIIK-1.3.1

35.

KakuMm ypaBHEeHUEM OMUCHIBAETCS MpsiMasi, IPOXOIAILAsl YEPE3 ABE
TOUKH (X1, Y1, Z1) ¥ (X2, Y2, Z2)?

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

Y1, Z1) u (X2, Y2, Z2) ©IMeeT BUJL

OIIK-1.V¥.1

36.

Kakum 006pa3zom MOXKHO 3a7aTh IPSIMYIO C IIOMOIIIBIO JIBYX
MJIOCKOCTEM?

OTBeT: YpaBHeHMeE ABYX IepeceKaloUXcH MI0CKOCTeH — 3TO
YPaBHEHHE NPSIMOii B IPOCTPAHCTBE

OIIK-1.B.1

37.

C nmoMortipio Kakoi hopMysTbl MOKHO HAUTH YTOJ MEXKTY

YK-1.B.1




NPAMBIMH?
OTBeT: yroj Me:xay NpsiMbIMH MOKHO HAWTH U3 (POPMYJIbI
ayag

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

Cosgp =

NPSIMBIX
Hopwmaib k miiockoctu umeet koopaunathl (A, B, C); koopauHaThl OIIK-1.3.1
HarpasJISoNIEro Bekropa npsmoii (I,m,n)/

C noMo1bio Kakoi popMyITbl MOKHO HAMTH yroi MEXIy MPsIMO U

IIOCKOCTBIO?
38. OTBeT: yroJ Mexay NpsiMoil ¥ MJI0CKOCTHIO MOKHO HAWTH U3
(hopmyiibl
. |Al + Bm + Cn|
sing =

VAT + B2+ 212+ m? + n?

[To xakoit popmyse MOKHO OTPEACTUTh PACCTOSIHHE OT TOUKH J10 OIIK-1.V¥.1
IJIOCKOCTH?

39. OtBer: PaccTosiHue OT TOYKH 10 IJIOCKOCTH PABHO
| Ax,+By, +Ez,+D|
(Xo, Yo, Zo) KOOPAMHATHI TOUKH.
Hanmmmnre kaHOHMYECKOE ypaBHEHUE ILIUIICA. OIIK-1.B.1

OtBer: KanHoHMYecKkOe ypaBHEHHE JJUIHIICA MMeeT BH/L
40. 7 3

X + ¥ -1
az b2

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

Hanummre kaHOHHYeCKOe ypaBHEHUE THUIepOOpBI. YK-1.B.1

OtBer: KanoHu4eckoe ypaBHeHue runepoo0/ibl UMeeT BU/I
41. 2 z

Y _ 1
al b2

Hanumure kaHoHUYEeCKOe ypaBHEHHUE TapadoIbl. OIIK-1.3.1
42. OtBer: KanoHHYeckoe ypaBHeHHe Mapado0/ibl HMeeT BU/L
y:=2px

Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npencrapieHs! B Tabnuie 16.
Tabmuna 16 — Bonpocs! (3agaun) mis 3adera / qudd. 3adera

Kon

Ne /1t Tlepeuens Bopocos (3aay) i 3auera / nudd. 3auera
p P (sana) 1 D WHINKATOpa

Y4eOHbBIM MJIAHOM HE IPEAYCMOTPEHO

[lepeuenr TeM [l KypCOBOTO TMPOEKTHUPOBAHUS/BBIIIOIHEHUS KYpPCOBOW pabOTHI
MpeICTaBICHBI B Tabmwmie 17.
Tabnuna 17 — Ilepeders TeM UIst KypCOBOTO TPOEKTUPOBAHMSI/BBITIOTHEHUSI KYPCOBOM pabOTHI

Ne /i [TpumepHBIii TepeueHb TeM sl KypCOBOTO MTPOEKTUPOBAHUS/BBITIOIHEHUS
B KypCOBOM paboOTHI

Y4eOHbIM MJIaHOM HE IPEYCMOTPEHO

Bompocer st mpoBeneHUs TPOMEXKYTOYHOM aTTeCTallid B BHJE TECTUPOBAHUS
MpeACTaBICHBI B Tabmwmie 18.

Ta6muia 18 — [IpumepHsIii TepedeHs BOPOCOB TSl TECTOB




Ne . Kon
[IpumepHbIil TepedeHb BOMPOCOB ISl TECTOB
1/ WHJUKATOpa
1 | Mana matpuna 1)  a, YK-1.B.1
2) -ay;
_(“11 ﬂ"1:)
A= .
33 Q33 3
) Ay
E¢ anreOpamveckoe
JIOTIOJIHEHHE A, 4) —ay
PaBHo... OrtBer: 3)
(Muctpykuus: IIpounrtaiiTe TeKCT, BBHIOEpHTE
MPABWJIBHBIM OTBET W 3alMIIUTE apTyMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
2 | I3 npuBeIEHHBIX dy;  djp OIIK-1.3.1
d d
MaTpull oOpaTHbIE 1) 21 22
0 as,
CYIIECTBYIOT Y
MaTpHII. . . 0 0 ay
2) |0 0 ay
0 0 ag
449 dA4p dy3
3) | 0 azx ap
0 0 a;,
11 2 Qi3
4) |az a2 Az
0 0 0
OTtBet: 3)
(Muctpykuus: IlpounrtaiiTe TeKkcT, BbIOEpHUTE
MIPABWJIBHBIN OTBET W 3alUIITUTE apTyMEHTHI,
000CHOBBIBAIOIIUE BBIOOP OTBETA)
3 | Kakum metogoMm | 1) TI. Kpamepa OIIK-1.V¥.1
MOKHO CIIUTh
P 2) K.®.Taycca
CHCTEMY,
OTIpE/IENHTE b 3) ¢ moMoIIbI0 00PAaTHONW MAaTPHIIBI
OCHOBHOH ~ MAaTpHUBI | 4)  g00bIM CLIOCOGOM




KOTOPOM paBeH HYIIIO

OrtBer: 2)
(Muctpykuus: IIpounrtaiiTe TeKCT, BBHIOEpHUTE
IIPABWIBHBIM OTBET M 3alMIIUTE apryMEHTHI,

000CHOBBIBAIOIIINE BHIOOP OTBETA)

Cucrema coBmectHa | 1)  Oobiie 1 OIIK-1.B.1

TOTJIa ¥l TOJIBKO TOTAQ, | 2)  PaHr MAaTPHIbI CHCTEMbI PaBeH

KOrja... PaHIy paclIMpeHHO MAaTPHIIbI

CHCTEeMBI
3) panr pasen 0
4)  pamnr pasen 1
OtBet: 2)
(Muctpykuus: IIpounrtaiiTe TeKCT, BBHIOEpHTE
IPaBUIbHBIM OTBET M 3aIUIIUTE apryMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)

JI1s1 BeKTOpOB 4 U b | 1) BeKTOpBI MEPHEHIMKYIISPHBI YK-1.B.1

BBITOJTHSIOTCS 2) BEKTOPbI MapalieIbHbI

YCIIOBHS: 3) BEKTOpbl HE MOTYT JIe)KaThb Ha OTHOMN

IpsAMOit

by by b 4) BeKTOPHI JeKAT Ha OJHOW NPSAMON

Gx Ay Az OtBer:2) 4)

Torza. ... (Muctpykmus: TlpounTaiiTe TEKCT, BBIOEpUTE
NPaBUJIbHBIE BAPHAHTHI OTBETOB W 3aIUIIUTE
apryMEHTHI, 000CHOBBIBAIOLIIHE BBIOOpP
OTBETOB)

Bekropnoe 1)  komnmHeapHOH IUIOCKOCTH, B KoTopoit | OITK-1.3.1

IIPOU3BE/ICHUE JIeKaT MEPEMHOKAEMbIE BEKTOPA

BEKTOpOB @ U b — 310

BEKTOD. ..

2) TepHNeHIHMKYJSPHbI TJIOCKOCTH, B
KOTOPO# JIeKaT IepeMHOkKaeMble
BEKTOPBI

3) wHyneBoi

4)  coBmamaromuit c OJIHUM nu3




MIEPEMHOKAEMBIX BEKTOPOB
OrtBer: 2)

(Muctpykuus: IIpounrtaiiTe TeKCT, BBHIOEpHUTE
NPaBWIBHBIM OTBET M 3alUIIUTE apTyMEHTHI,

000CHOBBIBAIOIIINE BHIOOP OTBETA)

PaccTosiHue OT TOYKH 1) |Axg+Byg+C| OIIK-1.V.1
A2 B2 AZ 42
JI0 TUIOCKOCTU MOYHO VATHBSVATHC
BBIYHCIIUTD o 2) A, A,+B, B, +C, C,
[ [
2 2 2 2 2 2
bopmye... _JAJ_+E'J_ +Cl-u|Az+Hz +C3
3) |A$u+B}’u+cZu+D|
VAZ+BZ +(?
Am+Bn+€
1) e
VA= +B=+C5-ym= +n+p=
Ortser: 3)
(Muctpykuumst: IIpounrtaiiTe TeKCT, BBHIOEpPHTE
MPaBUJIBHBIM OTBET W 3alMIIUTE APTYMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
['eomerpuueckoe 1)  runep6ooi OIIK-1.B.1
MECTO TOYEK .
2)  mapaboJoii
MJIOCKOCTH, cymMma
paccTosHHiA or| 3)  OKPYKHOCTBIO
KOKIOH M3 KOTOPBIX | 4)  spammcom
J0  JBYX  JaHHBIX
_ | OrBert: 4)
TOYEK ITOM
IUIOCKOCTH ectb | (MuCTpyKUMs: [IpounTtaiiTe TekcT, BHIOEpUTE
BEJTMYMHA MPaBUJIBHBIN OTBET W 3alMIIUTE APTyMEHTHI,
[IOCTOSIHHAS, 000CHOBBIBAIOLINE BEIOOP OTBETA)
Ha3bIBACTCH. ..
Haiitu ypaBHEHHE 1) x+1  y-2 z—4 VK-1.B.1
-3 2 4

NPSAMOM, TTPOXOIAILIEH




y+2 Z+4

qyepes TOUKY 2) — -
3 2 4
A(—1;2;4),
x—1 y—2 z—4
NepHeHIUKYIISIPHO 3) = =
-3 -2 -4
IUIOCKOCTH
3x-2y-4z+1=0 4 T===
OrBer: 1)
(Muactpyknus: IlpounTaiite TEKCT, BhIOSpUTE
IIPABWIbHBIM OTBET U 3alUIIUTE apryMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
10 | Pemmth cucremy | 1) x=0,y=1,z=-3 OIIK-1.3.1
JIMHEHHBIX YPaBHEHHUU 2)  x=0,y=1,z=- 2
METOZIOM l'aycca
x+y+z=-2 3) x=0,y=-1,z=2
2x —y + 3z =-10
—x4+2y—z=5 4) x=0,y=-1,2z=-2
Otser: 1)
(Muctpykums: IIpountaiiTe TEKCT, BBIOEpHUTE
MIPABWIbHBIM OTBET U 3alMIIUTE apryMEHTHI,
000CHOBBIBAIOLIHE BEIOOP OTBETA)
11 | Beraucnuth 1) (_1 _5) OIIK-1.Y.1
7 2
2 -1y /1 -2 2 72
G 2G5 2 Lo
o 0
3y (1 )
7 2
9 (G 5
Otget: 1)

(Muctpykuus: IlpounTtaiiTe TEKCT, BBIOEpHUTE
MIPaBUJIBHBIN OTBET W 3alMIIATE APTYMEHTHI,

000CHOBBIBAIOIIUE BBIOOP OTBETA)




12 | dana matpuna 1) s, OIIK-1.B.1
[0y Gy 2) —aj;
A_(“:i “::)'
3) Qu
E€ anreGpanueckoe 4)  —ay
JIOTIOJIHEHHUE Asy
OrtBer: 2)
paBHoO...
(Muactpyknus: IIpounTaiite TEKCT, BBIOEpUTE
IIPABWJIbHBIM OTBET W 3alUIIUTE apryMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
13 | Marpuua ATl 1) At-axA-at VK-1.B.1
Ha3bIBAETCSl 0OpaTHOI ) Al-Az1
Matpue A, eciau
“1.4—a4.4-1—
BBIMTOTHAETCS YCIIOBUE 3 A A=4-4"=E
4 At-4=0
Otsert: 3)
(Muctpykuumst: IIpounrtaiiTe TeKCT, BBHIOEpPHTE
IIPABWJIbHBIM OTBET W 3alUIIUTE apryMEHTHI,
000CHOBBIBAIOLIHE BEIOOP OTBETA)
14 CKaﬂprHI)IM 1) |c_£| |E| ArCCOS o OIIK-1.3.1
MIPOU3BEIEHUEM JBYX -
2) lal |b| cte a
HEHYJIEBBIX BEKTOPOB
d u b HaseBaeTCA 3) |E||E| cos
YHCII0, PABHOE. ..
4) |c_£||b|tga:
Otget: 3)
(Muctpykuus: IIpountaiiTe TEKCT, BBIOEpHUTE
IIPABWIBHBII OTBET M 3alMIIUTE apryMEHTHI,
000CHOBBIBAIOIIUE BBIOOP OTBETA)
15 | Yemy pasio | 1) O OIIK-1.V.1




CMEIIaHHOE 2) 1
IPOM3BEACHUE
P 3) -2
BEKTOPOB
=77 = 4 2
aba )
OrBer: 1)
(Muctpykuus: IlpounrtaiiTe TeKCT, BBHIOEpPHUTE
IPaBUIbHBIM OTBET M 3alMLIMTE apryMEHTBI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
16 | YpaBuenue mpsmon, | 1) (x—a)+(v—>b)=0 OIIK-1.B.1
MPOXOJAIIEH  Yepe3 2) Yoy _ xxm
IBE TOYKH MOXKHO ¥rory o s
COCTaBUTH 10 3) A[x — xD) + B[V_ }rﬂ:] =0
dopmyre...
4) F_}’n:k(x_xuj
OtBet: 2)
(Muctpykuus: IIpounTtaiiTe TeKCT, BBHIOEpPHTE
NPaBUJIbHBIM OTBET M 3alULIMTE apryMEHTBHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
17 | 'eomerpuueckoe 1) Ilapabomy YK-1.B.1
MECTO TOYEK, KOTOpbIE
2)  OKPYXHOCTh
XapaKTepU3yIOT
Skcrentpucuter ¢ >1 | o)  rHmepboxy
npeJcTaBIIsieT co0oi 4)  swmnc
OrtBer: 3)
(Muctpykuus: IlpounrtaiiTe TeKcT, BbIOEpHUTE
NPaBUIbHBIM OTBET M 3alUIIMTE apryMEHTBHI,
000CHOBBIBAIOIIUE BBIOOP OTBETA)
18 c 1) neicTBUTEIBHON OCBHIO OIIK-1.3.1
OtHOowmenne —
a

2) aCHUMIITOTOM




Ha3bIBACTCH. .. 3) JIKCIEHTPUCUTETOM
4) (oKaIbHBIM PAIHYCOM
Ortser: 3)
(Muactpyknus: IlpounTaiite TEKCT, BBIOSPUTE
NPaBUIBHBI OTBET M 3alUIINTE apryMEHTHI,
000CHOBBIBAIONINE BEIOOP OTBETA)
19 | Haiitru  ypaBHeHwme 1) x+l  y-2  z—4 OIIK-1.Y.1
. . 3 -2 -4
OPSMOM, MPOXOASIICH
x+1 y+2 z+4
yepes TOUKY | ) =2 " =
3 2 4
A(—1;2; 4),
x—1 y—2 z—4
HEepPIEHINKYIISPHO 3) = =
-3 -2 -4
IUIOCKOCTH
4 x+1  y+2  =+4
3Xx-2y-4z+1=0 ) 3 32 _a
Otget: 1)
(Unctpykuus: Ilpountaiite Tekct, BbIOEpUTE
NPaBUWIBHBIA OTBET W 3alUIINTE apTyMEHTHI,
000CHOBBIBAIOIIME BBIOOP OTBETA)
20 | Onpenenuts  kakoe | 1)  x +y-8x=0 OIIK-1.B.1
ypaBHEHUE JTMHAN P —
2) X:'_\,'IES—}F'
COOTBETCTBYET 3
napatorre. . 3) -2x*+3y*-4x+15y+4=0
4)  x+4y-2y*-5=0
OrtBer: 4)
(Uucrpykuus: IlpountaiiTe Tekct, BbIOEpUTE
NPaBWIBHBIA OTBET M 3alUIIATE apTyMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
21 | Pemuts cucremy | 1) x=0,y=1, z=-2 VK-1.B.1

JIMHEUHBIX YPaBHEHUU

METOJIOM l'aycca

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




xt+yt+z=2
2 —y+3z=10
—x+2y—z=-5

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

(Muactpykius: [lpounTtaiiTe TEKCT, BBIOEPUTE
MPaBUJIBHBIN OTBET W 3alMIIUTE APTYMEHTHI,

000CHOBBIBAIOIIHE BEIOOP OTBETA)

22

Brrauciauts

)63

OtBet: 2)

(Muctpykumst: IIpounTtaiiTe TEKCT, BBIOEpHUTE
IIPaBUJIBHBIM OTBET U 3alMILIWTE apryMEHTBHI,

000CHOBBIBAIOLIHE BEIOOP OTBETA)

OIIK-1.3.1

23

Kaxkas n3 TOYEK
JEKUT HA MPSMOH y =

—2X +1?

1) ©:3)

2) (-1;3)

3 (2:3)

4) (2,5

OtBer: 2) 4)

(Muctpyknus: IlpounTaiite TEKCT, BBIOEpHUTE
IIPaBUJIbHBIE BAapUAHTBl OTBETOB W 3AIMILINATE
BBIOOD

apryMEHTHI, 000CHOBBIBAIOIINE

OTBETOB)

OIIK-1.V.1

24

[Mpsmassy = 2X + 5

obpazyer ¢

1) w9
2) t9(-2)

OIIK-1.B.1




IIOJIOXKUTCJIIBHBIM
HaIlpaBJICHUEM OCH

OX yroin a, paBHBIl. ..

3) arctg(2)

4) 192
Ortser: 3)
WNucrpyknus: IlpounTaiite TekcT, BbIOEpUTE
MPaBUJIBHBIN OTBET W 3alMIIUTE APTYMEHTHI,

000CHOBBIBAIOIIHE BEIOOP OTBETA)

25 | Vron MEX]T =‘ 1-5 VK-1.B.1
Y 1) tee 1+1+5
PSIMBIMU
3-1
y=x+1y=5+3| 2 tgq:r=‘1+:$5
omnpezensercs o )
. 3 tweo= |k
bopmyne: 1+1+(-5)
_ | 3-s
4 we= ‘1+155
Otger: 1)
Wuctpykuus: IlpounrtaiiTe Tekct, BpIOepuUTe
MPaBUJIBHBIN OTBET W 3alMIIUTE APTYMEHTHI,
000CHOBBIBAIOIIME BBIOOP OTBETA)
26 | Ipwu pereHnH 1) 5 3‘ OIIK-1.3.1
a8 7
CHUCTEMBbl  JIMHEWHBIX
o 1 3 ‘
aBHEHUI
yp 2) 4 _7
{ xy+3x, =5
4x,—Tx,=8 © 3y [5 3 ‘
g -7
IIpaBUILy Kpamepa
OTIPENIeITUTEINb A 4) 1 5‘
4 3
UMEET BUJL:
OtBeT: 2)

Wnctpykuus: Ilpountaiite Tekct, BhIOEpUTE
IIPaBUJIBHBIM OTBET W 3alMIINTE apTyMEHTHI,

000CHOBBIBAIOIIHE BEIOOP OTBETA)




27 | Ilpu pelieHnn 1) (2;-1) OIIK-1.V.1
CUCTEMBI  JIMHEWHBIX 2) wmetox Kpamepa HenpumeHuM
ypaBHEHHIA 3) (1,2
{xl—I- 2x,=10 4) (2;1)
Boren =1 Otger: 2)
METOIOM Kpawtepa Wuctpykuus: Ilpounraiite Tekct, BpIOEpUTE
TOMYHCH OTBET. - NPaBUIBHBIA OTBET M 3alUIIMTE apryMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
28 | Pemuth CHCTEMY 1) (1;0;0) OIIK-1.B.1
JIMHEWHBIX YpaBHEHHIA 2) (0;1;0)
meromoM Kpamepa: 3) (0;0;1)
X, tx;—x3=0 4) (1;0;1)
[ffl__zii ii: ; g Otget: 4)
Wuctpykuusi: [IpountaiiTe TEKCT, BBIOCpUTE
NPaBUIbHBIA OTBET M 3alUIIMTE apryMEHTHI,
000CHOBBIBAIOIIUE BBIOOP OTBETA)
29 | Iloka3arennHas 1) J2e =%“ VK-1.B.1
(opMa KOMILIEKCHOTO _ 3m
2) V2e'®
qrcia -
z=-1+ i umeer BUL; 3) V2e'™
4) +2e 5
Otser: 2)
Wuctpykuus: IIpountaiiTe TEKCT, BbIOEpUTE
NPaBUIBHBIA OTBET WM 3alUIINTE apTyMEHTEI,
000CHOBBIBAIOIIUE BBIOOP OTBETA)
30 | Moaynb 1) 0 OIlK-1.3.1
KOMIUIEKCHOTO YHCTIa 2) 1
Z = —i paBeH: 3) 2
4) 5
OrtBert: 2)

WNuctpykmus: IlpounTaiite TekcT, BbIOEpUTE




[IPaBUJIBHBIM OTBET W 3AlMIIUTE APTYMEHTHI,

000CHOBBIBAIOIIHE BEIOOP OTBETA)

Kaxoii meToj 1) OIIPEICTUTENb | 2) Kpamepa OIIK-1.V.1
PEIICHHS] CHCTEMBI CHCTEMBbI paBeH 6
JTMHEHWHBIX 3) onpenenurens | 4) ["aycca
anreOpanyecKux CHCTEMBbI paBeH
YpaBHEHUNU HYIIIO
IPUMCHSIOTCS B TOM 5) Marpuna =He | 6) OGparHoii
clrydae, eciH ... KBaJIpaTHas MTPHIIBI
OtBer

1) 2)

1) 4)

1) 6)

3) 4)

5) 4)

(Uuctpykums:  IlpoumTaiite  TEKCT W
YCTaHOBUTE cooTBeTcTBHE. K Kaxmou
MO3UIMH, JaHHOW B JIEBOM CTOJOIIE,
noa0epuTe COOTBETCTBYIOIIYIO MO3HIIUIO
(WM HECKOJBKO COOTBETCTBYIONIMX) B

IIPaBOM CTOJIOIIE)

Pemmre marpuunoe Haiitu matpunyy X u3 ypasHenus A #X = B, | OIIK-1.B.1
ypaBHEHHE. rae
BeimosauTe -1 2 -9 —4

A= B =
IIPOBEPKY. { 3 —4} (23 1[!)

Otser:

_{5 2
X = [_2 _1)

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

OrneHnBaHNe TECTOBLIX 3aJaHUM:

- 3ajgaHMe KOMOMHHMPOBAHHOTO THIIA C BBIOOPOM OJHOTO BEPHOTO OTBETAa U3 YETHIPEX
MPEIOKEHHBIX U1 000OCHOBAaHUEM BBIOOpA CUMTAETCS BEPHBIM, €CITH MPABHIBHO yKazaHa mudpa
U TIpUBEJEHBl KOHKPETHBIE AapryMEHTHhI, HCIONb3yeMble TIpu BbIOOpe oTBeTa. [lomHoe
COBIAJICHUE C BEPHBIM OTBETOM OIIEHUBAETCS | OayiomM, HEBEPHBIN OTBET WJIU €r0 OTCYTCTBUE —
0 GamoB.

- 3aganue KOMOMHHPOBAHHOTO THMAa C BBIOOPOM HECKOJIBKMX BapHAHTOB OTBETa W3
MPEIJIOKEHHBIX U Pa3BEPHYTHIM O0OCHOBAHHWEM BHIOOpA CUMUTAETCS BEPHBIM, €CIIH MPABHIBHO
yKa3aHbl UGPHI U TPUBEJECHB KOHKPETHBIE apTyMEHTHI, UCIIOJIb3yeMbIe TPHU BHIOOPE OTBETOB.



ITonHOC COBIIAACHUEC C BCPHBIM OTBCTOM OLCHUBACTCA 1 63HHOM, CCJIn JOMMYIICHLL OH_H/I6KI/I HJIn
oTBeT oTCyTCTBYET — 0 6asos.

- 3ajaHWe 3aKphITOrO0 THUIA HA YCTAHOBJICHHUE COOTBETCTBHUS CUMTACTCS BEPHBIM, €CIH
YCTaHOBJIEHBl BCE COOTBETCTBUS (IIO3MLIMH W3 OJHOTO CTOJOLA BEPHO COIOCTABICHBI C
HO3UIUSIMU Apyroro crojbua). [lonHoe coBnaseHne ¢ BEpHBIM OTBETOM OLIGHUBaeTCs 1 6asiom,
HEBEPHBII OTBET WK ero oTcyTcTBUE — 0 OayuioB

- 3al[aHI/Ie OTKPBITOT'O TUIIA C PA3BCPHYTBIM OTBECTOM CUHUTACTCA BEPHBIM, CCJIIM OTBCT COBIIAAACT
C JTAJOHHBIM IO COAEPKAHMIO M TMOJHOTE. [IpaBMIBHBINA OTBET 3a 3aJaHHE OICHUBAETCS B 3
Oaiyta, ecM JIOMyIIeHa OJHA OMMOKa \ HETOYHOCTh \ OTBET NpaBHIbHBIA, HO HE TOJHBIN - 1
Oat, eciu omyiieHo oosee 1 ommOKu \ OTBET HeNpaBUWIIBHBIH \ 0TBET 0TCYTCTBYET — O OAJLIOB.

[lepeyeHb TeM KOHTPOJBHBIX PaOOT MO AMCHUIUIMHE OOYYAIONIMXCS 3a04HOU (HOPMBI
oOydeHus1, IpeICTaBIeHbI B Ta0mie 19.

Ta6smma 19 — [lepedyeHb KOHTPOJIBHBIX PadboOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PabOT
1 Jluneiinas anreOpa
2 AHauTHUeCKasi TeOMETPUs
10.4. Meroauueckue  Marepuaibl,  ONPEACISAIONIME  HPOIEIYyphl  OLICHUBAHHS

WH/IMKATOPOB, XapaKTEPU3YIOIIUX dSTanbl (HOPMUPOBAHHS KOMIIETCHIIMH, COAEpKaTcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax ['YAII, pernmameHTHpyOIIMX MOPAJOK U IPOLEAYPY
NPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH M MPOMEKYTOUYHON aTTeCTaluy 00yJaroIInuXCs
I'VAIL

11. Meroauyeckue yka3aHus i 00y4JarOIIUXCs IO OCBOCHUIO JUCITUTUTHHBI

11.1. MeTtoauueckue yka3zaHus Il OOY4YalOIIMXCS 10 OCBOCHMIO JIEKIIMOHHOIO
matepHana (eciu npedycmMompero yY4eoOHviM HAAHOM HO OAHHOU OUCYUNTUHE).

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOMHOE, CHCTEMHOE,
riyOOKoe U sICHOE H3JIOKeHHe ydeOHoro marepuana. Ha3HaueHHe COBpEMEHHOHM JIEKIMU B
paMKax JIUCUUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POpPMAIUIO MO TEME, a B OCBOCHUU
(byHaaMeHTaNbHBIX NpoOJeM JUCHMIUIMHBI, METOJOB HAayyHOrOo IIO3HAHMS, HOBEWUIIMX
JOCTHKEHUI HaydyHOU MbIciu. B yueOHOM mporiecce JEKIUs BBIIOIHSAET METOA0JOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKIMU. JIeKIusl pacKpbIBaeT MOHATUHHBIN ammapar
KOHKpETHON oO0jacTu 3HaHud, €€ MpoOJeMbl, JaeT LEeNbHOE MPEJCTABICHUE O TUCIUILINHE,
MIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU AUCLUTIIIMHAMH.

[InaHupyeMble pe3yibTaThl IPU OCBOEHUU 00YUYaIOUTMMUCH JIEKIIMOHHOTO MaTepuana;

— TIOJYyYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3alUMOCBA3aHHBIX 3HAHUH, YpPOBEHb
KOTOPBIX ONPEAEIAETCS LEIEBOM YCTAHOBKON K KayKJJOM KOHKPETHOU TEME;

— TIOJy4YyeHHE ONbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIO/IaBATENEM;

— pa3BuUTHE MNPO(PECCHOHAIBHO-IEIOBBIX  KauecTB, JIIOOBU K  HpeaMeTy |
CaMOCTOSITEILHOTO TBOPYECKOI'O MBIIITIEHHMS.

— MOsIBJIEHUE HEOOXOAMMOr0 HHTEpeca, HE0OXO0AUMOTO Il CAMOCTOSITEIbHON pabOThI;

— TOJy4YyeHHEe 3HAaHUW O COBPEMEHHOM YpPOBHE pAa3BUTHS HAyKHM U TEXHUKU U O
MIPOTHO3€ UX Pa3BUTHSI HA ONMKaiIine rofbl;

— Hay4yuTbCS METOJMYECKH o0padarbiBaTh MaTepuasl (BBIACIATH TJIaBHBIE MBICIH H
MIOJIOKEHUSA, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HUX B  Pa3jIM4YHBIX
bopMynupoBKax);

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




JIeKUMOHHBIA MaTepuall MOXKET CONPOBOXKIATHCA JAEMOHCTPALMEN CIIAWIOB U
WCIIOJIb30BAHUEM Pa3laTOYHOr0 Marepuajga MpHU TPOBEACHUM KOPOTKHX JUCKYCCHH 00
O0COOEHHOCTSIX MPUMEHEHHS OTIEIbHBIX TEMATHK 110 JUCIUTIIIMHE.

CTpyKTypa OpeIocTaBICHUS JSKIIMOHHOTO MaTepraa:

— _ Onpenenenust MaTeMaTU4e€CKUX TEPMUHOB.
—  ®opMynupoBKa TEOPEMBI.

— Jloka3areynbCTBO TEOPEMBI.

— HMmmoctpupyroniye npuMepsbl.

11.2. Metoauueckue yka3zaHus JUIsi OOy4YalOIIUMXCS MO MPOXOXKACHUIO MPAKTHUYECKUX
3aHSIITHH (eciu nPpedyCMOmpeHo Y4eOHbIM NIAHOM NO OAHHOU OUCYUNIUHE)

[IpakTueckoe 3aHATHE SABISETCS OAHOW M3 OCHOBHBIX (DOpPM OpraHuszaluu y4eOHOro
mporecca, 3aKIII0Yaronasicsl B BHIOJHEHUN 00YJAOIIUMUCS TTO0J] PYKOBOJICTBOM IIPETIOAaBaATEIs
KOMIUIEKCa Y4eOHBIX 3aJaHUil C LEeJIbI0 YCBOEHUS HAYyYHO-TEOPETUUYECKHMX OCHOB YyueOHOMU
JUCITUTUIMHBI, TPHOOPETEHUSI YMEHU U HABBIKOB, OITBITA TBOPYECKOH JEATECIHHOCTH.

[enbro MpakTUYECKOTO 3aHIATHSI ISl 00Yy4arOIIerocs SBJISETCS MPUBUTUE O00YUAIOIIUMCS
YMCHHI U HAaBBIKOB MPAKTUYECKON JIEATEIHPHOCTH 110 U3y4aeMOU TUCITUTUINHE.

[Tnanupyemblie pe3yabTaThl IPU OCBOCHUU 00YUYAIOLIUMCS TPAKTHUECKUX 3aHATHI:

— 3aKperuicHHWe, YriayOJeHHWe, pacIIMpeHHWe M JeTalu3alus 3HAHWW TMPU PEIICHUU
KOHKPETHBIX 3a/1a4;

— pa3BUTHE TIO3HABATENbHBIX CIIOCOOHOCTEH, CaMOCTOSITEIbHOCTH  MBILIUICHUS,
TBOPUYECKOI aKTUBHOCTH;

— OBIIQJICHWEC HOBBIMH METOJaMH M METOJUKAMU HW3YYCHHS KOHKPETHOH y4eOHOI
JUCIUILINHBI,

— BBIPpAOOTKAa CMOCOOHOCTH JIOTMUECKOTO OCMBICICHHSI TONYyYEHHBIX 3HAHUU IS
BBITIOJTHCHMS 33 TaHHI;

— ofecrnieueHre palMOHAILHOTO COYETaHUsl KOJUJIEKTUBHON M WHAMBHAYaTbHOU (Gopm
o0OyueHusl.

TpebGoBaHust K MPOBEACHUIO NPAKTUYECKUX 3aHITUN

[IpakTryeckne 3aHATHA HAYMHAIOTCA C 3alHCH B OKYpPHaT MpPENoJaBaTels
MPUCYTCTBYIOIUX CTYACHTOB. 3aTeM OOBSABISAETCS TeMa MPAKTUUECKUX 3aHATHH.

[IperoaBaTens YMTaeT yCJIOBHE 3aladydl M IpeIaraeT CTYACHTaM CaMOCTOSTEIHHO
PeLuTh 3a7auy, UCIIOb3Yys 3HaHUs, OJYyYEHHbIE CTY/I€HTOM Ha JieKuuu. CTyJeHT, KOTOPBIN
MEPBBIM PEIIWII 3a7ady, BBI3BIBAETCS K JOCKE. B ciydae eciim CTyIEeHT NMpaBHIILHO PELIHII
3ajady, OH mosy4aer 5 OamnoB. Ecnu cTymeHT pemiaeT 3aaa4dy ¢ MOMOIIBIO IpenoaBarers,
TO moiy4yaer 4 Oaimna. 3aTeM, B KOHIIE CEMECTpPa, OLIEHKH CTYACHTOB (BKJIOYas OLIEHKY
MOCEIaEMOCTH) TepeBoasATCS B OoHychl (kadectBo) or O mo 5 OamioB. DOTu OOHYCHI
n00aBIsAIOTCS K 0011l cymme 0aioB B paMKaX MOAYJIbHO-PEUTUHIOBOM CHCTEMBI.

CryneHTaM BbIIAeTCs JIOMalllHee 3a/laHue B BUZE 33/a4, KOTOpbIE OHHM CHAIOT B
YCTaHOBIJICHHBIE CPOKH.

11.3. MeToauueckue yKazaHus ISl OOYJAIOIIUXCS IO TMPOXO0KACHUIO CAMOCTOSATEIHHON
paboThI

B xoze BBIOTHEHUS CaMOCTOSATENBHON pabOThI, OOYUYAIOUIUICS BBITIONHSAET paboTy MO
33JJaHUI0 M TIPU METOJMYECKOM PYKOBOJCTBE IPEIoaaBareis, HO 0e3 ero HelmoCpeICTBEHHOTO
y4acTusl.

Jlnst oOydvaroruxcsi 1Mo 3a04HOM ¢dopMe OOyYeHHS, CaMOCTOATENbHass paboTa MOXKET
BKIIIOYATh B €05 KOHTPOIBHYIO paboTy.



B mporecce BBIMOTHEHHSI CaMOCTOSITENBHON paboThl, y oOyuaromierocs (Gopmupyercs
nenecooOpa3Hoe IIaHupOBaHUE pabouero BpeMEeHH, KOTOpOe MO3BOJISIET UM pa3BUBATh YMCHUS
Y HaBBIKA B YCBOGHHUU WM CHCTEMAaTH3allMU MPUOOPETaeMbIX 3HAHHM, 00ECTICUMBAET BBICOKUM
YPOBEHb YCIIEBAEMOCTH B TIEpUOJ OOYUYCHHs, IIOMOTAeT TIOJYYUTh HABBIKK IOBBIIICHUS
po(hecCHOHATLHOTO YPOBHSL.

MeroauyeckiMH ~ MaTepuallaMH,  HaNpaBJSIONIMMU  CAMOCTOSITENIbHYHO — paboTy
00y4aroUUXCSASBIISIOTCS:

—  y4eOHO-METOJIUYECKUN MaTepHall 1o TUCIHUILIHHE;

11.4. Metoauyeckue yKazaHUs I OOYYarOIIMXCS TIO0 MPOXOXKIACHUIO TEKYIIETO
KOHTPOJIS YCIIEBAEMOCTH.

Tekymuii KOHTPOJIb YCIIEBAEMOCTH MPEIyCMATPUBAECT KOHTPOJb KadyecTBAa 3HAHUU
00yJaroumxcs, OCyIIECTBISIEMOr0 B TEUEHHE CEMECTpa C IEJIbI0 OIICHUBAHUS XO0/1a OCBOCHUS
JMCIUTUIMHEL.

B Teuenme cemectpa B cucreme auctaHimonHoro oOydyenus ['YAII B dopme
TECTUPOBAHUS TPOBOAATCS JBE IMPOBEPOUYHBIE PAOOTHI 1O pEHICHUIO 3a7ad M OJIUH
TEOPETHYECKUI Onpoc (MepeyeHb BOMPOCOB JUIsi TECTOB pa3MelleH B «baHke BOIpoOcoB» B
cucteMme qucTaniuoHHoro ooyuyenus I'Y AII).

Pe3ynbrarhl TEKyIIEro KOHTPOJIS YCIIEBAEMOCTH OYyAYT YUUTHIBATHCS MIPU MIPOBEICHUU
MPOMEXKYTOUHOM  arTecTanMu (P HMCIHOJb30BaHUM  OAJIBHO-PEHTHHTOBOM  CHCTEMBI
OLICHUBAHMS, KAKIbIA BHUJl KOHTPOJIS OIEHUBAeTCs B Oayuiax, W3 KOTOPBIX (opMUpyETCs
WTOTOBBIN PE3YJIBTAT).

11.5. Meroauyeckue ykazaHus Jjisi OOYYarOUIMXCS MO MPOXOXKIACHUIO MPOMEXYTOUHOM
aTTeCTalUu.

[IpomexxyTounast ~ aTTecTamusi  OOy4aromuxcsi  MPEeAyCMaTpuUBaeT  OlLICHUBaHUE
MPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3YyIbTaTOB OO0y4YeHHs MO AuciuruiiHe. OHa BKIIIOYAET B
cedst:

— D9JK3aMeH — (opma OLIEHKH 3HaHUM, TONYyYEHHBIX OOYYalIIUMCA B IIpoliecce
M3Yy4YEeHUs] BCEHM MMCIUIUIMHBI WU €€ YacTH, HABBIKOB CAMOCTOSITEIIbHON padOThI, CIIOCOOHOCTH
NPUMEHATh MX JJIs pEUIeHUsl NMPAKTHUYECKUX 3ajad. JK3aMEH, Kak MpaBWIO, MPOBOJUTCS B
NIEPUOJ HK3aMEHALlMOHHOM CECCHM M 3aBEpPIIACTCA aTTECTAlMOHHOM OLEHKOW «OTIUYHOY,
«XOPOLIOY, KYAOBIETBOPUTEIBHOY, «HEYIOBIETBOPUTEIHHO.

Cucrema OIEHOK TPH MPOBEIECHUU MPOMEKYTOUHON aTTECTAIlMU OCYIIECTBISIETCS B
coOTBeTCTBUU ¢ TpeboBanusmu [lonoxkennit «O TekyleM KOHTPOJE YCIEBAEMOCTH H
IPOMEXYTOUHOM arrectanuu cryaeHToB ['YAIL, oOyuaromuxcs mo mporpamMmmaM BBICILIETO
obOpazoBanus» U «O MOIYTBHO-PEHTHHIOBOM CHCTEME OILIEHKH KadecTBa Y4eOHOW paboThI
ctynentoB B 'Y AI».



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECceHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.
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