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AHHOTaUs

Hucuunnuna «MaremaTuka. AHaAIUTUYECKasi TEOMETPHs U JIMHEWHas anre6pa» BXOAUT B
0o0pa3oBaTe/lbHYI0 IpOrpamMMy BBICIIEr0 O0pa30BaHHUS — MPOrpaMMy CIELUAIUTETA IO
HaIpaBJICHUIO MOATOTOBKM/ crienuaibHOCTH 24.05.06 «CucTeMbl ympaBieHUS JIETaTeIbHBIMU
amnmnapaTtamMu» HarpaBieHHOCTH «[IpuOopsl cucteM yrpaBieHUsl JIETaTEIbHBIX AamnmnapaToBy.
Hucnunmuna peanusyercs kadeapoit «Nely.

JlucuurinHa HareleHa Ha (G OPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIIUX KOMITETCHIIUI:

VYK-1 «Cnoco0GeH oCymecTBIsATh KPUTUYECKHA aHaau3 MpOoOJEMHBIX CHUTyaluil Ha
OCHOBE CHCTEMHOTO I0JIX0/Ia, BEIpabaThIBaTh CTPATETHIO JCHCTBUN

OIIK-1 «CnocobeH NpUMEHATh ECTECTBEHHOHAYYHbIE M OOIIEHHXECHEPHBIC 3HAHMSI,
METO/Ibl MATEMAaTUYECKOT0 aHAJIN3a U MOJEIIMPOBAHMSI, TEOPETUYECKOTO U SKCIIEPUMEHTAIBHOIO
WCCJICIOBAHMS JIJIsl pEIICHHS] MH)KEHEPHBIX 3a/1a4 MPo(eCcCHOHAIBHOM 1eATEIbHOCTH

Conepkanve NUCHMILUIMHBI OXBAaThIBAET KPYr BOIPOCOB, CBSI3aHHBIX C TEOpHUEH
KOMILUIEKCHBIX YHUCEJ, CUCTEMaMU JIMHEWHBIX YPAaBHEHUMW, JIMHEWHBIMU MPOCTPAHCTBAMH,
BEKTOPHOU anre0por U aHATUTUYECKON TeOMEeTpHeH.

[IpenogaBanue AMCHUIUIMHBI MpeAycMaTpuBaeT cieayromue (OpMbl OpraHU3aliH
y4eOHOTO TIpolecca: JleKyuu, NpaKmuyeckue 3auAmus, Camocmosmenvhas paboma
obyuaroue2ocs.

[Iporpammoit AMCHUIUIMHBI TPEAYCMOTPEHBI CIEAYIOIINE BHUABI KOHTPOJS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHAs aTTecTanus B (hopMe IK3aMeHa.

OO0mast TpyA0eMKOCTh OCBOCHUS JAWCIMILIUHBI COCTABISCT 4 3a4eTHBIX eAuHHIbI, 144
yaca.

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUH »



1. TIlepedeHb MIAHUPYEMBIX PE3YIbTATOB OOYUCHHS 11O JUCIUILTHHE
1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

Hucnummuaa «MaremaTtuka. AHAaTUTHYECKas TEOMETpUs W JIMHEWHas anre0pa»
SIBJIIETCS. BOKHOM COCTaBHOM YacCThIO Kypca BbICIIEH MaTeMaTUKU, KOTOPBIH JIEKUT B OCHOBE
BCell cucTeMbl BBICHIETO O0pa3oBaHUS COBPEMEHHOTO  CHEIMAINCTa M HM3y4aer
MPOCTPAHCTBEHHbIE (OPMBI U  KOJIMYECTBEHHBIE COOTHOILIEHUS OKPY)KAIOIIEro Hac
JEACTBUTEIILHOTO MUpA.

W3ydyenne  JaHHOM  OUCHUIUIMHBI  TO3BOJSET  Pa3BUTh  MPOCTPAHCTBEHHOE
NPEJCTaBICHUE CTYJACHTa; CTUMYJIHMPYET €ro BOOOpakeHHE; pPAa3BUBAECT €ro CYETHHIC
CIIOCOOHOCTH; TMO3BOJIIET JIEMOHCTPUPOBATH LIEJICYCTPEMIIEHHOCTh, OPraHU30BaHHOCTH MPU
MIPOBEICHUH OOJIBIIETO 00hEMa BHIYUCICHUH; 00BEANHACT OOJBIIMHCTBO PAHHEE N3YUEHHBIX
MOHSATHUH.

BaxHOCTh yKa3aHHBIX MOJIOKEHUI 00yCJIOBJIEHA TEM, YTO MaTEMaTUKa SIBJISETCS HE
TOJIBKO MOIIHBIM CPEICTBOM pPELICHHs MPUKIATHBIX 33]]a4 U YHUBEPCAIbHBIM SI3bIKOM HAYKH,
HO TaKXe€ U 3JIEMEHTOM OOIIel KyIbTypHI.

Matematuueckue METOAbl HCCIEAOBAHUS, MOJEIUPOBAHUS, MPOCKTUPOBAHMUS,
OTMPAIOIIYIOCS HA JaHHYIO AUCIUILUINHY, UTPAIOT Bce OOJBIIYIO POJb B COBPEMEHHOW HAayKe
U TeXHHUKE. B 3HaYNTENbHOM CTENeHU 3TO BHI3BAHO BCE YOBICTPAIOIIMMCS PA3BUTHEM HAYKH U
TEXHHWKH, TJIABHBIM 00pa30M BBIYHCIUTEILHON TEXHHKHM W HH()DOPMAIIMOHHBIX CHCTEM, a
TaKk)Xe KOMIBbIOTEpHU3AIMel MpakTUYecku BcexX obiactel 3HaHWN. BO3MOXKHOCTH YCHEIIHOTO
WCTIOJIb30BAHUSI MATEMATHKH JUIS PEUICHUS KOHKPETHBIX 33]a4 CYIIECTBEHHO PACIIMPSIOTCS,
4YTO, B CBOIO OdYepelb, MPUBOAUT K HOBBIM TpPEeOOBaHUSAM, TMPEABIBIAEMBIM K
MaTeMaTHYEeCKOMY OOpa30BaHMUIO COBPEMEHHBIX CIEIHAIMCTOB B O0JIACTH MaTeMaTHYECKHX
METO/IOB.

B oOnactn BocmHTaHHS JUYHOCTH WENBIO IMOATOTOBKH I10 JaHHOW JUCHUIUIMHE
aBisgeTcs (HOpMHUpPOBAHHE CIIOCOOHOCTH JIOTHYECKH BEPHO, ApTyMEHTHPOBAHHO M SICHO
CTPOUTH YCTHYIO U TUCHMEHHYIO PEYb.

1.2. JlucumrimHa BXOJUT B COCTaB 00s3aTENLHON YacTH 00pa30BaTEIbHOMN MPOTPaMMEI

BhIcIero oopazosanus (nanee — OIT BO).
1.3. TlepeueHp mIaHUPYEMBIX PE3yJIbTATOB O0YUEHHS 110 AUCIIUTUINHE, COOTHECEHHBIX C
IUTAaHUpYEeMbIMH pesynbratamu ocBoeHus OIT BO.
B pesynbraTe u3yueHus AMCUUILIMHBI OOYYarOUIUICS NOJKEH 00sagaTh CIEAYIOLUUMU
KOMIIETEHIIUSIMU WM UX YacTsAMH. KoMmneTeHIMM 1 WHAMKATOPbI UX JAOCTHXEHUS MPUBEICHBI B

Tabauie 1.
Tabnuna 1 — [lepeuens KOMIETEHIMIA U UHAUKATOPOB UX JTOCTHXKEHUS
Kareropus (rpynna) Konx n HanmeHoBaHue Konx n HanMeHOBaHME HHIMKATOpa
KOMIIETEHIINHU KOMIIETEHIINHU TOCTHIKEHUS KOMIIETEHIINU
VK-1 Criocoben
OCYILIECTBIISITh
KpUTHYSCKUH aHAJIN3
P VK-1.B.1 Bnanets HaBEIKAMU CHCTEMHOIO U
MPOOJIEMHBIX
YHuBepcanbHble N KPUTUYECKOT'O MBIIIUICHHS; METOIMKAMU
CUTyaIuil Ha OCHOBE
KOMIIETEHIINHU MTOCTAaHOBKH II€JTH, OTIPEICIICHHS CIIOCOO0B
CHCTEMHOTO
ee JTOCTH)KEHUS
MoaXoa,
BBIpa0aThIBATh
CTpaTEruIo NCNUCTBUIL
OIIK-1 Coocoben OIIK-1.3.1 3HaTh pazuemnsl
MIPUMEHSATD MaTE€MaTUYECKUX U €CTECTBEHHBIX HAaYK (B
O6menpodeccrnoHanbHbIE
KOMITETEHIIHH €CTECTBEHHOHAYYHBIE | TOM YHCIIe OOMIEHHKEHEPHOTO OJI0Ka),
U OOIICHH)KEHEPHBIE | HEOOXOIUMBIE JJIsI OCBOCHHUS
3HAHUS, METOBI PO ECCHOHABHBIX TUCIHUIUINH U




MaTeMaTH4eCKOTo
aHayM3a u
MOJIeJTUPOBAHUS,
TEOPETHYECKOTO 1
AKCIIEPUMEHTAJILHOTO
MCCJICI0BAHMS JIJIs1
pelieHus
WHXXEHEPHBIX 3aJ]1a4
npodeccuoHanbHOM
JIEATEITbHOCTH

pelICHNS MHKEHEPHBIX 33/1a4 B
po(ecCHOHATLHOM IS TEIILHOCTH, a TAKXKE
METOAbl MATEMAaTHYCCKOTO aHaAIN3a,
MOJICIIUPOBAHUS, TEOPETUUECKOTO U
AKCIEPUMEHTAIBHOTO UCCIICIOBAHUS
OIIK-1.Y.2 ymerb npoBOIUTH
MaTeMaTUYECKUuEe pacyeThl U
MaTeMaTHYECKUM aHAJIU3 B
po¢eCCHOHAIBHON JIEATETHHOCTH

2. Mecro nucuurmHbl B cTpykType OI1
Jucnumnimna He Oa3upyercs Ha 3HAHUSX, paHee MPUOOPETEHHBIX CTYIEHTaMH IpH

HN3YUCHHUU B BY3€ KaKuX-J1100 JUCHUIIIINH.

3HaHMUs, MOJYYECHHBIE IIPU M3YyYEHUU MaTepuaia JaHHOW NUCLUIUIMHBI, UMEIOT KaK
CaMOCTOATENIBHOE 3HAYCHHE, TaK U UCIIOJIb3YIOTCS IPU U3YYEHUU APYTUX JUCLUIIINH:
- Marematuka. Teopust BEpOSTHOCTEN U MaTEMaTUYECKasi CTaTUCTHKA

3. O0beM U TpyI0eMKOCTb TUCIUTLIAHBI
JHannaple 00 o0meM o0beMe TUCIUIUIMHBI, TPYIOSMKOCTH OTICIBHBIX BHUJIOB YYCOHOM
paboThI MO IUCHUIUIMHE (M pachpeelieHne 3TOW TPYJO0EMKOCTH 10 CEMeCTpaMm) Mpe/ICTaBICHbI B

tabnuie 2.
Tabnuna 2 — O0beM U TPYAOEMKOCTh AUCIUIIIINHBI
TpynoemMkocTs 1o
Bun yuebnoit paboTbl Bcero ceMecTpam
Nol
1 2 3
Oowan mpyooemKkocmp oucyuniunsl, 4/ 144 4/ 144
3E/ (uac)
U3 nux yacoe npakmuyeckoii O020MoeKu
AyoumopHhuie 3auamus, BCEro Jac. 68 68
B TOM YHCIIE:

nexiuu (JI), (dac) 34 34

npakTuyeckue/cemuHapckue 3anstus  (113),

34 34

(dac)

naboparopusie pabotsl (JIP), (dac)

KypcoBoii npoekT (pabdota) (KII, KP), (yac)

HK3aMeH, (Jac) 45 45
Camocmoamenvnas padboma, Bcero (4ac) 31 31
Buo npomesccymounoit ammecmayuu:. 3a4er,
mubd. 3ager, sk3amed (3auer, dudd. 3aug, JK3. JK3.
JK3.**)

*k
IIpumedaHue:  kaHaMAATCKHI 9K3aMeH

4. CopneprxaHue JUCHUTUIMHBI
4.1. PacnpeneneHue Tpy10€MKOCTH JUCIUIUIMHBI 10 pa3jenaM U BUIaM 3aHSITHIM.
Paznenbl, TeMbl TUCHMIUIMHBI U UX TPYA0EMKOCTh MPUBEAEHBI B Tabu1e 3.

Ta6mmma 3 — Pa3nensl, TeMbl TUCIUIUIAHBI, KX TPYT0EMKOCTh

PaS}ICJ’IBI, TEMBI JUCIUITINHBI

JIP
(qac)

KIT
(qac)

CPC
(gac)

Jleximn
(qac)

13 (C3)
(qac)




Paznen 1. KommuiekcHble uncia u MaTpHIbL 8 5
Paznen 2. CucteMbl THHEWHBIX ypaBHEHHH 6 9 5
Paznen 3. JInneliHsie mpocTpaHCTBA 5 0 5
Paszen 4. Bekropsl 6 8 5
Paznen 5. Ilpsamas Ha mIockocTH 4 4 5
Paznen 6. [IpsiMast v TIIOCKOCTD B MIPOCTPAHCTBE 4 5 5
Paznen 7. KpuBsie BToporo nopsiaka 3 0 1
Htoro B cemectpe: 34 34 31

Hroro 34 34 0 0 31

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

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

Tabnuua 4 — CopeprkaHue pa3iesoB U TEM JIEKIIMOHHOT'O IIMKJIA
Howmep pasznena HaszBanue u conep:xanue pas3iesioB U TEM JICKIIMOHHBIX 3aHATHI

1. ITonsTre KOMIUIEKCHOTO uncia. J[elcTBUA HaJl KOMIUIEKCHBIMU YUCIIAMU B
anrebpanveckoir (opme. JleiicTBHs HAJ KOMIUIGKCHBIMH YHCIAMH B
Tpuronomerpuueckoir popme. dopmyna Myaspa. M3pneueHue KopHs H3
KOMILIEKCHOTO uncia. (2 gaca)
[Tonstne martpunel. JIuHelHble omnepanuu Haja marpuuamu. JIuHenHas
3aBUCHUMOCTh M HE3aBUCUMOCTb MaTpHll. TpaHCIIOHUPOBAHUE MAaTpUL.
YMHOkKeHHe MaTpull. MHOTOUJIEHbI OT KBaJIpaTHBIX MaTpHll (4 yaca)
2. Onpenenurenu u ux cpoiictsa. ObpatHas MaTpuna. Pemenue npocreimmx
MaTpuU4HbIX YypaBHEHUH. MaTpuyHblii METOJ pPELICHUSA JIMHEHWHBIX
ypaBHeHHH. (2 yaca)
Meron Kpamepa. Meron I'aycca. (2 gaca)
CoOcTBeHHbIE YnCa U COOCTBEHHbIE BEKTOPBI KBAJIPAaTHBIX MAaTpHIIL.
DYHKIIMU OT KBaJIpaTHBIX MaTpHIl (2 "aca)
3. JIluneiinple mpoctpaHcTBa. OmpezneneHue U npuMmepsl.  basuc u
KoopauHaThl. JluHelHble  mpeoOpa3oBaHusd. MaTpuna  JIMHEWHOTO
npeoOpa3oBanus. (5 4acoB)
4. I'eomerprueckue BekTopsl. OCHOBHBIE onpeneneHus. JIMHelHple onepanun
HaJ BekTopamu. JInHeiiHas He3aBUCUMOCTb BeKTOpoB. bazuc. Koopaunars!.
CuctemMbl KOOPIMHAT HA TJIOCKOCTH M B IPOCTpaHCTBE (4 yaca)
CkansipHO€ IIPOM3BEIEHUE BEKTOPOB. BEKTOpHOE POU3BENEHNE BEKTOPOB.
CwMmeranHOe TPOU3BEICHNE BEKTOPOB. (2 yaca)
5. VYpaBHeHMsI NpsIMON Ha IUIOCKOCTH. 3aJauyd HAa COCTaBJICHHE ypaBHEHUI
npsiMoit. (2 Jaca)
VYron Mexay NpsMbIMU Ha IUIOCKOCTH. PaccTosiHMe OT TOUKH 10 IpsMOM Ha
MJIOCKOCTH. PaccTosiHIE MEX Ty MapajuIeIbHBIMU NMPSMBIMU. (2 yaca)
6. YpaBHEHHUsI TNIOCKOCTH. 3aaHne IPSIMOI B TpocTpaHCTBE. (2 yaca)
VYTroia MeXIy IMIIOCKOCTSIMU. YTOJI MEXAY NPSAMBIMUA B IIPOCTPAHCTBE. YTOJI
MEXIY MNpsSMOM M IUIOCKOCTBIO. PaccTosiHMe OT TOYKM [0 IJIOCKOCTH.
PaccTosiHre MexIy napajlielIbHbIMHU IUIOCKOCTSIMHM. PaccTosiHue oT TO4KM




JI0 TIPSIMOY B POCTPAHCTBE. (2 yaca)

7. Ommurc. ['mnep6ona. [Tapabona. IlonsipHoe ypaBHEHHE KPHBOW BTOPOTO

nopsaka. Kanonnueckue ypaBHeHuUs: KpUBOM BToporo nopsijka (3 gaca)

Tabmuua 5 — [IpakTuyeckue 3aHATHS U UX TPYJAOEMKOCTb

4.3. llpaktuyeckue (ceMUHAPCKUE) 3aHATHUS
TeMbl MpakTUUECKUX 3aHATHIA U UX TPYAOEMKOCTb IPUBEECHBI B TAOIUIIE 5.

N3 Hux Ne
DOpMBINPAKTH N
Ne . Tpynoem- | mpakTUYECKOH | pas3zeia
i Tembl IpakTUUECKUX 3aHATUI H4ECKHX KocTh, (dac)| moarotoskn, | mucw-
3aHATAN
(gac) JIMHBI
Cemectp 1
1. | JelicTBUs HaJ KOMILICKCHBIMU Pemenue
YHUCIIaMU B aJIreOpanvecKon 3amaq 5 1
dopme. Tpuronomerpuueckas
(dopMa KOMIUIEKCHOT'O YHCJIA.
2. | Jle¥icTBHS HaJ KOMILUIEKCHBIMH Pemenue
yHCcllaMu B 3a1a4y 2 1
TPUTOHOMETpUUYECKOU opme
3. JIuHeliHbIe Onepany Haj Pemenue
MaTpPULIAMH. 3a1a4 2 1
TpaHCIOHMpPOBaHKUE MATPULL.
YMHOKEHHE MaTpuULl
4. KonTponbnas padora Nel Pemenne 2 1
3a/1a4
5. | Boluncnenue onpenenureneil. Pewmenne
OO0parHas marpuia. Pemenue 3a1a4 2 2
MAaTPUYHBIX YPABHEHMIA.
6. MatpuyHblii METOJ peLICHUS Pewenne
CUCTEM JIMHEHHBIX YpaBHEHUH. 3a1a4y 2 2
Meton Kpamepa
7. Meron I'aycca Pewmenne 2 2
3a/1a4
8. KonrtponbHas pabora Ne2 Pemenune 3 2
3a/1a4
9. Pa3noxeHue BEKTOPOB 110 Pewenne
0a3ucy. Beruncnenue 3a1a4
KOOp/AMHAT TOYEK B 001t 2 4
JIEKapTOBOM CUCTEME
KOOpJMHAT.
10. CxkanspHoe NMpou3BeICHNE Pemenne 2 4
BEKTOPOB 3a/1a4
11. BekropHoe u cmenianHoe Pemenne 2 4
ITPOU3BENECHUS BEKTOPOB 3a/1a4
12. KonTponbnas padorta Ne3 Pemenue 2 4
3a/1a4
13. VYpaBHeHUs IpsAMOiL Ha Pemenue 5 5
IJIOCKOCTH. 3a/1a4
14, 3ajaun Ha IPSAMYIO Ha Pemenue 5 5
IJIOCKOCTH 3az1a4




15. [IpsiMast 1 MIIOCKOCTH B Pemenne 9 6
MIPOCTPAHCTBE 3aga4
16. KontponbHas padota No4 Pemenue 3 6
3a1a4
Bcero: 34
4.4. JlabopatopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHIA U KX TPYJOEMKOCTb IPUBEICHBI B TAOIUIIE 6.
Tabnuua 6 — JlabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb
W3 aux Ne
Ne TpynoeMKocCTh, | MpaKTUUECKON | pazjaena
HaunmenoBanne 1abopaTopHbIX padboT Py - | TP p
/o (gac) MOJATOTOBKH, | JHMCIIHI
(gac) JIMHBI

Y4eOHbIM MJIaHOM HE MPEAYyCMOTPEHO

Bcero

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BBHITIOJHEHUE KyPCOBOM pabOTHI
Y4eOHBIM MJIaHOM HE MPEAYyCMOTPEHO

4.6. CamocrosrenbHas paboTa 00yJaronuxcs
Bunbl camocTosiTenbHON paboThI U €€ TPYJAOEMKOCTh TPUBEICHBI B TabHIe 7.

Tabmuna 7 — Busbl caMmocTosTenbHONU pabOTHI U €€ TPYAOEMKOCTh

N Bcero, | Cemectp 1,
Bun camocrositensHOl paboTh
qac qac
1 2 3
W3ydeHne TeopeTHuecKoro MaTepuraia
10 10
qucturaHbl (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuetHo-rpaduueckue 3aganus (PI'3)
Brinonnenue pedepara (P)
[ToaroroBka K TEKyIeMy KOHTPOJIIO 8 8
ycneBaemoctu (TKVY)
Jomamaee 3amganne (/13) 7 7
KoHTpossHbIe paboThl 3204HNKOB (KP3)
IToaroToBka K MpOMEKyTOYHOU 6 6
arrectanuu (I1A)
Bcero: 31 31

5. IlepeueHb yueOHO-METOINYECKOTO OOECIICUEHUS
JUISL CAMOCTOSITETTEHOM PabOThI 00YUAIONINXCS IO TUCIUIUIMHE (MOJTYITIO)
Y4eOHO-MeTOInYeCKHe MaTepualibl ISl CaMOCTOSITENbHOW paboThl 00ydaromuxcs yKa3aHbl B

ma. 7-11.

6. IlepeueHb MeyaTHBIX U AIEKTPOHHBIX YUEOHBIX U3TAHUI




[lepeueHpb neUaTHBIX U 3JEKTPOHHBIX Y4eOHBIX M3/IaHUH MpHUBeieH B Tadaulle 8.
Ta6mmumia 8— [lepeueHb MeYaTHBIX W AIEKTPOHHBIX YUCOHBIX U3JaHUN

Komiuectso
AK3EMIUISIPOB B
UFLQLII_HiI;)/ec bubnuorpadudeckas ccpuika OudIMoTeKe
(KpoMe AIIEeKTPOHHBIX
AK3EMILTSIPOB)

VK 514 BBK bexnemumiera JILA., Tlerpouu A.1O., Uybapos 1.A. 200
22.151 642 COOpHHUK 3a7a4 110 aHATUTHYECKOH TEOMETPUH U

JTUHEeHHOH anrebpe: Yueo. mocooue / [Ton pen. 1.B.

Bbexnemuriesa. — 2-e us., nepepad. — M.: DUSMATIIUT,

2006. — 496 c.
YK KazakoB A.5l, Makaposa M.B. Maremaruxka. 50
517.521(075.8) Amnanuruueckas reomerpust: yue0. [Tocooue / CIIO.:

I'VAIL 2019. - 51 c.
http://e.lanbook.co | beknemumes, [I.B. Kypc ananutudeckoil reoMeTpuu U ObC Jlanb
m/book/58162 JMHEHHOM anareOpsl. [DIEeKTPOHHBIH pecypc] —

Onextpon. nan. — CII6. : Jlans, 2015. — 448 c.
http://e.lanbook.co | bekiemumiea, JI.A. COOpHHK 33134 [0 aHATATHIECKON OBC Jlaup
m/book/72575 TrEOMETPHUH U JIMHEHHOM anrebpe. [DIeKTpOHHBIH pecypc]

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

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

Jlanb, 2016. — 496 c.
http://e.lanbook.co | HoBukos, A. 1. Hauana nuneiiHo# anreOpbl u OBC Jlaup
m/book/71997 aHaINTHYECKas reOMeTpust : yueOHoe mocobue / A. 1.

HoBuxoB. — Mocksa : DU3MATIIUT, 2015. — 376 c.
https://e.lanbook.c | Maremaruka. 3aa4u MOBBINICHHON TPYIHOCTH IS OBC Jlanb
om/book/115483 CTYJICHTOB BY30B : yueOHoe nocodue / 1. B. iBanos, O.

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

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

2019. — 156 ¢

Wenera, A. M. Jlunelinas anreOpa. AHaJIMTHYECKAS 9BbC Jlann
https://e.lanbook.c | reomeTpus : yuebHoe ocobue / A. M. Uenesa, I1. 1.
om/book/152265 [Mpunyrkas, W. /1. YepHsix. — 5-e u3j-e, ucnp. u 101 —

Hosocubupck : HI'TY, 2019. — 183 c..
https://e.lanbook.c | Beknemuines, /1. B. Kypc aHaiuTu4aeckoii reoMeTpuu U OBC Jlanp
om/book/58162 JMHeHHON anreOps : yueOnuk / JI. B. bexiemuries. —

13-e mzn., ucnp. — Cankr-IlerepOypr : Jlans, 2015. —

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

om/book/48192 anreOpa U aHaJTMTHYECKAask TeOMETpus : yueOHOe mocodue
/ TI. C. I'eBopksin. — MockBa : ®DUSMATIIUT, 2011. —
208 c.

https://urait.ru/bco | Jluneitnas anreOpa u aHATUTHYECKAst TEOMETPHS:

de/436467 yueOHHK U TPakTUKyM uisi By30B / E. . [lnoTHHKOBa, A.
I1. UBanos, B. B. JlorunoBa, A. B. Mopo3oBa; moj
penakuueii E. I'. IInotHukoBoit. — Mockaa:
MzmarensctBo HOpaiit, 2019. — 340 ¢

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

0de/493221 aHAJIMTUYECKasi TEOMETPHS: Y4eOHOe Toco0ue JIJIst

By30B / . X. Cabutos, A. A. Muxanes. - 2-¢ u31.,
ucnp. u non. - Mocksa: M3gatensctBo FOpaiit, 2022.
— 258 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://urait.ru/bc | [Taxomosa, E. I'. Jluneiinas aareopa u

00e/434042 aHanmuTH4YecKas reomeTpusi. COOpHUK 3a1aHuit:
yaeOHoe rocobue /it 0akaaBpuara U CrieluaInTeTa
/ E. T'. ITaxomoBa, C. B. PoxkoBa. - Mockaa :
M3parensctBo FOpaiit, 2019. - 110 c.

https://urait.ru/bc | JIyosiruna, E. H. Jluneitnas anredpa: yueOHOe
00de/430892 nocobue st By30B / E. H. JIy6sruna, E. M.
BeuTtomoB. - 2-¢ u3a. - Mocksa : M3natenbcTBo
Opaiit, 2019. - 150 ¢

7. IlepeyeHb AIEKTPOHHBIX 00OpPa30BaATEIBHBIX PECYPCOB
MH(}OPMaLMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTu « IHTepHeT»
Ilepeuenn AIIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB UH(POPMAIMOHHO-
TEJIeKOMMYHUKAaMOHHONW ceTu «HTepHeT», HEOOXOOUMBIX MJii OCBOCHHUS JUCIHUILIMHBI
npuBezeH B Tabnuue 9.

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

http://www.math-net.ru OO0mepoccuiicKuii MaTeMaTHYeCKUA TOPTa
http://e.lanbook.com/view | DBC «Jlanb»

8. Ilepeuenpr nH(HOPMALMOHHBIX TEXHOJIOTHIA
8.1. [lepeyeHp TPOTPaMMHOTO OOECHEUEHUS, HCIOIB3YEeMOTO0 TPH OCYIIECTBICHUN
00pa3oBaTENLHOTO MpoIecca MO JUCIUILIIHHE.
[lepedeHpb UCTIONB3yeMOT0 TPOTPAMMHOTO obecriedeHus npeacrasieH B Tadmmie 10.

Tabmuua 10— IlepedyeHs nporpaMMHOro o0ecrieyeH s

Ne m/m HanmenoBanue

He npenycmorpeno

8.2. Ilepeuenn MH(}OPMALIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEeMbIX npu
OCYIIECTBIICHUU 00pa30BaTEIHLHOTO MPOIlecca MO JUCIUILTHHE

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

Tabnuua 11— IlepeyeHb HHPOPMALIMOHHO-CIIPABOYHBIX CUCTEM

No /1t HaunmenoBanue

He npenycmorpeno

9. MarepuanpHO-TeXHHYECKast 6a3a
CoctaB MaTepHambHO-TEXHHUECKON 0a3bl, HEOOXOAUMOW JJs  OCYIIECTBIICHUS
00pa30BaTeIILHOTO TpoIiecca Mo TUCIUILUIHHE, TIPECTaBICH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTeprallbHO-TEXHIUYECKON 0a3bl

Ne HaumeHoBaHMe coCTaBHON 4acTu Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOH 0a3bl (pu HEOOXOMMOCTH)
1 | YyeOnas ayauropus 1jsl 3aHATUH JIEKIIMOHHOTO THIIA, 3aHATHHA yi. I'actenno, 1. 15,

CEMHUHAPCKOI0 TUIIA, TPYNIOBBIX U UHIUBUIyaIbHBIX
KOHCYJIbTAI[UM, TEKYILIET0 KOHTPOJIS U MPOMEKYTOUHOMN
arrecranuu. OcHamenue: Crenuain3nupoBaHHas MeOeb;



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

TEXHUYECKHE CPE/ICTBA O0YUCHUS, CITy>KaIe IS
npeacTaBiIeHus yueOHoi nHpopmay 60IbIION ayAUTOPUH;
Ha0Op IEMOHCTPAIIMOHHOTO 000PYIOBAHUS

2 | YueOHas ayaAuTOpUs JJIS IPAKTHUECKUX 3aHATHH, 3aHATHIA yi. I'actenno, 1. 15,
CEMMHAPCKOI'0 TUIIA, PYIIIOBbIX U HHAUBUAYAJIBHBIX
KOHCYJIbTAIlU}, TEKYILETO KOHTPOJISA U IIPOMEKYTOUHON
arrectauuu. OcHamenue: Crenuanu3upoBaHHas MeOelb;
TEXHUUYECKHE CPEJICTBA O0YUEHUsI, CITyXKaIUe AT
IIpeJCcTaBIeHUs yueOHOM nHpopMany 60IbLION ayAUTOPUH;
HEPEHOCHOM HAa0Op JEMOHCTPAIIMOHHOIO 000PYIOBAHUS

10. OueHouHBIE CpeACTBA ISl POBEICHUS TPOMEKYTOUHOUN aTTECTAIINH
10.1. CoctaB OIICHOYHBIX CPEICTB/JIS TPOBEACHUS IPOMEKYTOYHOH aTTECTAIlUH
00yJaromuxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabmuna 13 — CoctaB OIEHOYHBIX CPECTB I IPOBEICHUS POMEKYTOYHON aTTeCTalluu

Bua npomexyTo4HON arTecTanuu IlepedyeHp OLICHOUYHBIX CPEACTB

DK3aMeH Cnucok BONpocoB K 3K3aMEHY;
TecThl.

10.2. B kadyecTBe KpUTEpUEB OICHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMucs NMpUMEHseTcsl 5-0ajulbHas IIKajla OLEHKH C(HOPMUPOBAHHOCTH
KOMIIETEHIIUM, KOTopas npuBeaeHa B Tabauie 14. B Teyenune cemecTpa MOXKET MCIOJIb30BATHCS
100-0annpHast ~ mKajga ~ MOJAYJBHO-PEHTHMHIOBOM  CHUCTEMbl ~ YHUBEpPCUTETa,  IIpaBHia
UCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKaJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabnuna 14 —Kpurtepuu onieHKH ypoBHS c()OPMHUPOBAHHOCTH KOMIIETEHUIUHN

Or11eHKa KOMITETEHITUH

Xapakreprucrrka chOpMUPOBAHHBIX KOMIIETEHIIAI
5-0ayutbHas mIKana P P (bopmp

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOHWI MPOTPaMMHBII
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIICI0BATEIIFHO U TPAMOTHO €T0 M3JIaracr,

— ONMHUpasiCh Ha 3HAHHWS OCHOBHOW W JOMOJHUTEIHHOU IUTEPATYpHI,
TECHO MPUBS3LIBAET YCBOCHHBIC HAYYHBIE MOJOKEHHSI C MMPAKTUIECKON
JESITEIIbHOCTHIO HAIPABJICHYS;

— yMeTio 000CHOBBIBAET U apTyMEHTUPYET BBIIBUTAaEMbIE UM HJIEH;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— cBOOOJTHO BJIAJICET CHCTEMOM CIIeMaTN3UPOBAHHBIX TTOHSITHH.

«OTIIMYHO»
(Ga4YTCHO»

— 00yJaromuics TBEPIO YCBOWII MPOTPAMMHBIN 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 CHCTEMOM CIIeMAaTN3NPOBAHHBIX TTOHSITHH.

«XOPOLLIO»
<«BAYTEHO»

— o0yyarouuiicss yCBOMJI TOJBKO OCHOBHOW MpPOrpaMMHBIM MaTepual,
[0 CYUIECTBY M3JIaracT €ro, OMMpasch HAa 3HAHUSA TOJIBKO OCHOBHOM
JUTEPATYPBI;
«Yy/IOBJIETBOPUTENILHOY» | — JIOMYCKAaeT HEeCYIECTBEHHbIE OIUOKHU U HETOYHOCTH;

«3aYTEHO» — UCTIBITHIBACT 3aTPYJHEHHUS B MPAKTUYECKOM IPUMEHEHUU 3HAHHM
HaIpaBJICHUS;
— cnabo apryMeHTUpPYeT Hay4YHbIE MOJIOKEHHS;
— 3arpynHsieTcs: B GOPMYJIUPOBAHUHU BBIBOJOB M 00OOIICHUH;




Or11eHKa KOMITETEHITUHN

5-0ayuipHad IIKaIa

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

— YaCTHUYHO BJIAJIEET CUCTEMOM CIIEIIUATU3UPOBAHHBIX OHATUH.

HCYIOBJICTBOPUTEIILHO
«HEC 3a4YTCHO»

MarepHana;
PAacCMOTPEHHUHU MPOOJIEM B KOHKPETHOM HAIPABICHUH;

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

— oOyyarolmuiicss He YCBOWJ 3HAYUTENIbHOM 4YacTh MPOrpaMMHOIO
— JIONyCKaeT  CYIICCTBCHHBIE  OMMOKA W  HETOYHOCTH  IPH

— UCIBITBIBACT TPYAHOCTHU B IIPAKTUYCCKOM IIPUMCHCHUHN 3HaHHﬁ;

10.3. TunoBbie KOHTPOJIbHBIC 33aHUS WIIK MHBIE MAaTePUAIIBI.

Bompocsr (3amaun) asis 9K3aMeHa mpeIcTaBicHbl B Tabauie 15.
Tabmuna 15 — Borpocs! (3a1aumn) s 9K3aMeHa

Ne i/t

[Tepeuens BompocoB (3a7au) A7 SK3aMeHa

Kon
WHJIUKaTOpa

3aganue 1.

1)

2)

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

Otser: 20+37i

Bepno nu yrBepxkaeHue: «JlemcTBUTENbHAS YacTh
MIPOU3BEICHUS KOMIUIEKCHBIX YHCEN B alireOpanueckoi popme
3alMCHU paBHA MPOU3BEACHUIO IEHCTBUTEIBbHBIX YaCTEH
coMHOXxHUTeNe». OTBET apryMeHTUpYHTE.

OTtBerT: Hesepno (BepHBIM OTBETOM ABJISIETCS
yTrBepaxaeHune: «J/lediCTBUTEJbHAS 4YACTh MNPOU3BeEICHHUS
KOMILIEKCHBIX 4YHCeJl B ajredpanmyeckoi ¢opme 3amucu
BbIYHCJISAETCS KaK Pa3HOCTh NPOU3BeACHUSA
NeHCTBUTEJbHBIX YACTell U NMPOu3BeIeHUsI MHUMBbIX YacTei
COMHOKUTeJIeH»).

3amaunue 2.

1)

2)

BbrauciuTh npousBeieHre KOMILIEKCHBIX YHCET B
anreOpanyeckoit popme 3arucu
(7 — 4i) = (1 + 3i)

Otset: 19+17i

Bepno nu yTBepkaeHue: «JleicTBUTENbHAS YacTh
NPOM3BEACHUS KOMITJIEKCHBIX YHCe B anredpanyeckon popme
3aMKCH BBIUUCISIETCS KaK pa3HOCTh IPOU3BEICHUS
JENCTBUTENBHBIX YacTel U MPOU3BEICHUS MHUMBIX YacTe!
COMHOXHUTENEn». OTBET apryMEHTUPYNTE.

OtBer: BepHo (BepHBIM OTBETOM SIBJISIETCH YTBeEp:KIeHHE:

VYK-1.B.1




«JleicTBUTEJbHASE 4YacTh TMPOU3BEAECHUA KOMILIEKCHBIX
yuces B ajredpandyeckoil (popme 3anucu BbIYHCISETCH KAK
Pa3HOCTL TNPOM3BeJACHUS JIeMCTBUTEJIbHBIX YacTeil u
NMPOoU3BeIeHUSI MHMMBbIX YacTell COMHOXKUTEJIeH»).

3ananue 3.
1) BbuHCIUTD NPOU3BEICHUE KOMIUICKCHBIX YHCEN B
anreOpanyeckoit opme 3anucu
(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 YacTeU
COMHOXkMUTENEN». OTBET apryMeHTUPYHITE.

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 BBIYHUCIISIETCA KaK IPOU3BEICHUS MHUMBIX YacTeu
coMHOxHUTeNnen». OTBET apryMeHTUPYUTE.

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

BbIYUCJIAETCHA Kak pa3HOCTb nponsnenemm
AEMCTBUTEJbHBIX YaCTed U NMPOM3BEACHUS MHMMBIX 4YacTeu
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 MOXKeT ObITh BBIYHMCIEHO IO
NpPaBUIYy BBIYUCIEHHUS NPOU3BEAEHUS MHOroujieHoB» OTBer
apryMEHTUPYUTE.

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




3amanue. OIIK-1.3.1

1) BbIYUCIUTD TPOU3BEICHNUE KOMIUICKCHBIX YHCEL.

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 pesyJbTara

BbBIYMC/ISIETCH KaK MNpou3BeleHHe MOAYJeid MHOXKHUTeIeH, a

apryMeHT 4MCJIa paBeH CyMMe apryMeHTOB COMHOKHTeJIeil»).

3agaHue. OIIK-1.V.2

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 nu ytBepxkaenue: «lIpu BBIYMCICHHH YaCTHOTO
KOMIUIEKCHBIX YHCET MOJIYJIb U apryMEHT pe3yJbTaTa SIBISIOTCS
pe3yspTaTaMH AeJIEHUS MOAYJS ASIMMOTO Ha MOAYJIb IE€IUTENs
U apryMeHTa JAeJuMOro Ha aprymeHt jenutens». OTer
oOocHyiiTe.

OtBer: HeBepHo (BepHbIM OTBETOM SIBJISIETCSl YTBep:KIeHHeE:

«IIpn BBIYHCICHHM 4YACTHOI0 KOMILUICKCHBIX 4YHCET MOIYJb

pe3yJbTaTa fBJSeTCS Pe3yJibTAaTaM JieJIeHUs MOAYJIsl 1eJIMMOro

HAa MOAYJIb JEJHTEJsl, 3 apITYMEHTOM - Pa3HOCTb apryMeHTa

JAeJIUTeJIsl U APryMeHTAa 1eJTUMOT0»).

Kak HaszpiBaercs (hopma 3anrcu KOMIUIEKCHOTO YHCIia, UMEoIas VK-1.B.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 KOMIIJICKCHOT0 YHCJIa, () — APIYMEHT KOMILIEKCHOI0

yHciIa

Pesynbrar Kako¥ onepanuy HaJl KOMILUIEKCHBIMU YUCIIAMHU MOKET OIIK-1.3.1

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 YHCIIaMH MOXKET
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.

OIIK-1.Y.2

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

TPUTOHOMETPUIECKOH 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 IelCTBOBATH MO CJIey0IeMy MPaBUJIYy: NPU
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 cJiy4yae 12 pa3 yMHOKHTH YHCJIO CAMO HA
ceos.

3agadue 2.
1) KomrutekcHOE YUCII0 Z 3alicaHo B alreOpandeckoil 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 YHcCes B CTelleHb 0oJiee
PALHMOHAJIBLHO HCIIOJIBL30BATH TPUTOHOMETPHYECKYIO (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 YMHOKHUTb YHCJIO CAMO Ha
ceds1 (MM MCIoJIb30BaTh (JOpMYJIy COKPALLIEHHOT0 YMHOXKEHHS)

YK-1.B.1

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

2 -2
Az(—li g —23)B= ! _3’3

OTBer:

OIIK-1.3.1




C:(i& ;f-iL)

2) BeibepuTe U3 crniucka nuppoBbIC CPEACTBA, KOTOPHIE MOT'YT
OBITH IPUMEHEHBI JUIsl pEIICHUS] TAHHOW 3a/IauH.

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 MIPUMCHCHBI JJIS pCIICHUSA IIaHHOﬁ 3aa4uiu.
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 MMPUMCHCHBI JIS1 pCHICHUS ,Z[aHHofI 3aa4yu.
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 PELICHUs] JTaHHOW 3a]1auH.

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 PCIHICHHA ,Z[aHHofI 3aa4yiu.

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 hopmyry

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

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

2 X(4A)=
OTtBer: 8A

OIIK-1.Y¥.2

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 IPUMEHEHBI JJIs pelIeHus TaHHoH 3aia4un. O60CcHYiiTe

VK-1.B.1




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- mporpammHoe odecneuenue, BKIKOYAIOIIEE
00J1b1I011 HAO0Op MaTeMaTHUYeCKHX PYHKIHMH B TOM 4YHcJIe
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) BoeiOepute u3 criucka UQPOBbIe CPEICTBA, KOTOPBIE MOTYT
OBITH IPUMEHEHBI JUIsl pEIICHUs JaHHOU 3aJjauH.

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

OtBet: K ungpoBbiM cpeacrBam, KOTOpbie MOTYT ObITh
NpUMeHeHbI JJIsl pelleHus TaHHoii 3aaa4un oTHocuTcss Wolfram
Mathematica- nporpammuoe odecnedyenune, 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 Matpui 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

Oteer: K nudpoBeIM cpecTBaM, KOTOPbIE MOI'YT ObITh
NpuMeHEeHbI JJIs pelleHus Januoii 3axaun ornocuress Wolfram
Mathematica- nporpamMuoe o6ecnedyenne, BKIOYAKOIIEE
00J1b11011 HA0OP MaTeMaTHYeCKHX GYHKIMH B TOM YHCJIe
CHCTEMY KOMIILIOTEPHOM aJredpbl, OpHEHTHPOBAHHYIO HA
MOATrOTOBKY HHTEPAKTHBHBIX IOKYMEHTOB C BHIYHCICHUSIMA 1
BH3YaJbHBIM CONMPOBOKIECHHEM.

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 PEIICHMSI TAHHOM 33 Ia4H.

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

OtBet: K undpoBbiM cpeacrBam, KOTOpbie MOTYT ObITh
NpUMeHEeHbI J1JI5 peleHns JaHHOo# 3a1a4u oTHocuTcs Wolfram
Mathematica- mporpammuoe o6ecnedyenne, BKIIOYAKOIIEE
00,1b1110ii HA0OpP MaTeMaTHYeCKUX (DYHKIIMIA B TOM YHCJIe
CHCTEMY KOMIIbIOTEPHOI aJIre0pbl, OPHEHTHPOBAHHYIO HA
MOATOTOBKY HHTEPAKTHBHBIX JOKYMEHTOB ¢ BLIYUCICHUSIMH U
BH3YaJbLHBIM CONPOBOKIEHHEM.

3anaHue 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 crnrcka HUQPpPOBbIE CPeICTBA, 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 odecnieueHune, BKJIOYAIOIIee
00/1b11101 HA00P MaTeMaTHYeCKUX (DYHKIMA B TOM UM CJIe
CHCTEMY KOMIIBIOTEPHO aJredpbl, OPUEHTHPOBAHHYIO HA
MOAr0TOBKY HHTEPAKTUBHBIX JOKYMEHTOB C BHIYMCJICHUSIMH U
BU3YAJIbHBIM CONPOBOKICHUEM.



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

11.

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

2 5
-3 7
OTtBeT:29

2) OO00CHYITE KaK BBIYHCIIUTH OMPEICIUTEh BTOPOTrO MOPSIKA.

OTtBer:

Jasi Toro 4yTtoObl BHIYUCJIUTH ONpeAe/JuTe] b BTOPOro mopsiaka
HeO0XO0UMO U3 NMPOU3BeeHHUs 3JIeEMEHTOB IJIABHOM JINATOHAJIH
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 OIPEICIUTEh BTOPOTO MOPSIKA.

Otser:

Ji1s1 TOro 4To0bhl BHIYHMCJIUTH ONpeleUTe/]Ib BTOPOro MOPSAKA
He00X0UMO U3 NMPOU3BEJIEHUA IJIeMEHTOB IJIABHOM IMATOHAJIH
BbIYECTh INpPOM3BeleHHe JJIeMEHTOB BTOpPOH (M0004HOI)
AUATOHAJIHN

3agadue 3.

1) Haiitu onpeenuTens 2-r0 MOPsIKa MATPUILBI
1 —3‘

s

OtBer: 23

2) OO0oCHYWHTE KaK BBIYHCIUTH OMPEICIUTENh BTOPOTO MOPSIKA.

Otser:

Jl1s TOro 4ro0bl BBIYMCIMTH ONpeleJuTe]b BTOPOro MOpPsiaAKa
He00X0IMMO M3 NMPOU3BEAEHNs IJIeMEHTOB IIABHOW JANAroHaIn
BbIYeCTh MPOM3BEJACHHE JJICMEHTOB BTOpOH (110004HOIN)
JANATOHAJIN

3amanue 4.

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

‘ —14 —8

OtBert: 0

2) OO0oCHYITE KaK BBIYHCIIATH OMPEICIUTENh BTOPOTO MOPSIKA.
OrtBer:

Jl1st TOro 4Tro0bl BHIYMCJINTDL ONpelenTe]Ib BTOPOro MOpsaKa
Heo0X0MMO M3 NPOU3BECHHUS 3JIeMEHTOB IVIaBHOW AHMATOHAJIN

OIIK-1.3.1




BbIYECTh MNPOU3BeJeHHE 3JJIEeMEHTOB BTOpPOH (M00OO0OYHO)
AUATOHAJIN

3ananue 5.
1) Haiitu onpenenuteb 2-ro MOPsIKa MaTPHUIIBI
o 3l

10 3

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

Oteert:

Jlist TOro 4To0bl BHIYMCIUTH ONpele/iuTe/lb BTOPOro Mopsiaka
HeO0X0AUMO U3 NMPOU3BeJEHUS 3JIeMEHTOB IVIABHOM AUATOHAIHN
BbIYECTh INpPOM3BelleHHe JJIeMEHTOB BTOpPOH (M0004HOI)
AUATOHAJHN

OIIK-1.Y.2
1 2 -1
3amanue: naHna Mmarpuna | 3 1 2
4 -2 §
Haiinure anrebpandeckue 1OMOTHEHUS:
1. Ay
Oteer: 9
2. Ay
12. Oteert: -7/
3. Aj,
Oteert: -5
4. Ay
OrtBer: 10
5. Az
OtBeT: -5
Uemy paBeH onpenenuTeab TPEYroJbHON MaTPUILbI? VK-1.B.1
13. OTBeT: onpeaeuTe/ b TPEYroJabHOM MATPUIIBI PABEH
NMPOM3BeIeHUI0 3JIEMEHTOB IJIABHOM IMATOHAJIN.
O6o3HauuM Ay, As, ..., A, — CTPOKHM MATPUIBI M1 Qy; o wuni By - OIIK-1.3.1
JNEeWCTBUTEIILHEIC YHCIIA.
Ecnu cymecTByeT Takoit Habop unces, Cpeid KOTOPBIX €CTh XOTS-
OBI OJHO YHCJIO OTJIMYHOE OT HYJISI, U TIPU ATOM JIMHEHHAs
14. KOMOHMHAIIHS CTPOK MATPHIIBI C STUMHU YHUCTIAMH paBHA HYJIEBOM

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

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




OtBer: Takne cTPOKM MATPUIIBI HA3LIBAIOTCS JIMHEHHO
3aBMCUMbIMH

15.

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

OtBer: Takne MaTpUIbl HA3BIBAKTCS 00PATHLIMU MATPULIAMH
110 OTHOLIEHHMIO APYT K Apyry (A — o0paTtHass k A, u A —
o0parnas k A™Y).

OIIK-1.Y.2

16.

3ananue 1. Halitu matpuity X u3 ypaBHenus 4 # X = B, rne
-1 2 =7 —4
A= (—2 5) 5= (—1? —9)
Orser:
1z
xX= (_3 _1)
3aganue 2. Haiiti matpuiy X u3 ypaBHenus 4 * X = B rje
-1 2 =9 —4
A_(E —4} 5_(23 10)
Ortser:
_(5 2
xX= (_2 _1)
3amanue 3. Haiiti Mmatpuiy X u3 ypaBHenus 4 * X = B rne
-1 3 —-10 -7
A= B=
( 2 —4} ( 14 12)
OrtBer:
1 4
X= (—3 —1)
3ananue 4. Halitu matpuity X u3 ypaBHenus 4 # X = B, rne
1 -2 9 6
A= B =
(3 —?) (2‘3‘ 1‘5‘)
Ortser:
_(5 4
xX= [_2 _1)
3ananue 5. Haiitu matpuny X u3 ypaBHenus 4 # X = B rne
1 -3 14 5
A= B =
(2 —S) (34 12)
Ortser:
_{5% 2
X= (—3 —1)

YK-1.B.1

17.

Kak Ha3pIBaeTcs cuctemMa anredpanyeckux ypaBHEHUH, Kak0€ U3
KOTOPBIX SIBISIETCS TUHEHHBIM?

Oteer: Takas cucremMa ypaBHeHHII Ha3bIBA€TCHA CHCTEMOM
JIMHEHHBIX ajiredpanvyecKux ypaBHeHUM

OIIK-1.3.1

18.

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

OTtBer: MeToAbl pelIeHUs CUCTEM JIMHEHHBIX ajlredpanvecKux
ypaBHeHuii: metoa Kpamepa, meroa I'aycca, MmeTox MaTpu4HbIX
YPaBHeHHII (C MCMOJIb30BAHHEM OOPATHOM MATPHUIIbI).

OIIK-1.Y¥.2

19.

CpaBHuTe ycnoBHs NIPUMEHEHHS METOIOB PEIICHUS CUCTEM
JUHENHBIX ypaBHeHUH. Kakoll METO/ pelieHts CUCTEMBI IMHEHHBIX

YK-1.B.1




anredpanvyeckux ypaBHEHUN IPUMEHSIOTCS B TOM CITy4yae, eCiiu
ONPEICTUTENb MAaTPULIbI CUCTEMBI paBEH HYIIO?

Otget: Ecan onpenennrtesb MATPUIIBbI CHCTEMBI PABEH HYJIIO,
TO MPUMEHSETCSI TOJBKO METO/ UCC/IeJOBAHUS CHCTEMbI
JinHelHbIX ypaBHeHuii ['aycca, npyrue metoasl (MeTo
Kpamepa u meToaq MATPUYHBIX YPABHEHHUIi) MOTYT
NMPUMEHATHCS MIPH YCJIOBHH, YTO MATPUIIA 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 SIBJISIETCSA KBaJApPaTHOU?

Otser: Ecian maTpuna cucremMmsl He KBaapaTHas (T.e.
KOJINYEeCTBO HEM3BECTHBIX U KOJIUYECTBO YPABHEHUI He
COBNA/IAI0T), TO NPUMEHsSIETCS TOJIbKO MeTO/1 CCiIeI0BAHUS
CHCTeMbl JIMHeHHBbIX YpaBHeHuii ["aycca, npyrue MeToabl
(metox Kpamepa n MeTox MATPUYHBIX YPABHEHHUIA) MOTYT
NMPUMEHATHLCS MPH YCJIOBHU, YTO MATPHLIA CHCTEMBI
KBQ/IPaTHAasl M ONpeJie/INTelIb ee He paBeH HYJII0.

OIIK-1.3.1

21.

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

OtBer: OgHOpPOAHAsSI CHCTEMA JINHEHBIX YPABHEHMI HMeeT
HEHYyJIeBOe PellieHHe TOIAAa U TOJbKO TOI/1a, KOraa e¢ paHr
MEeHbIlIe YN CJIa HeU3BeCTHBIX.

OIIK-1.Y¥.2

22.

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

Oteer: Takas cucreMa KOOPpAUHAT Ha3bIBaeTCs MOJISIPHOM
CHCTEMOI KOOPAUHAT.

YK-1.B.1

23.

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

Otser: Takasi cucTeMa KOOPAMHAT Ha3bIBaeTcs chepudecKoi
CHCTEMOI KOOpPAUHAT.

OIIK-1.3.1

24,

Urto Takoe BeKTOp?
OtBer: BekTOpOM Ha3bIBaeTCsl HANPABJICHHBINH OTPE30K.

OIIK-1.Y.2

25.

Kak Ha3bIBaeTCs BEKTOP, HAYAJI0 KOTOPOTO COBITAIACT C €r0
KOHIIOM?

OtBer: BekTop, HAYaJI0 KOTOPOTO COBNAJAET C €r0 KOHIIOM,
HA3bIBaETCs HYJ€BbIM BEKTOPOM.

VK-1.B.1

26.

I[To xakoii popmyrie onpenenseTcs CKaIsIpHOE TPOU3BEICHNE
BEKTOPOB?
Oteer: CkajisipHOe NIpOU3BeAeHHE BEKTOPOB onpeae/sieTcs 1no

dopmyae lal = |E| * COS

OIIK-1.3.1

27.

[To kakoit popmyIie BEIYUCIAETCS CKATSIPHOE IPOU3BEACHUE

BEKTOPOB @ W b , eciii U3BECTHBI KOOPAUHATHI BEKTOPOB B
nekaptoBoi cucteme (B cucreme : 0X, Oy, 0z)

OIIK-1.Y¥.2




OtBer: CrajsipHoe NMpousBeleHUe BEKTOPOB ONpenessieTcsi 1mo
dopmyne a b, +a,b, +a b,

[To xakoit popmyse BIYUCIIACTCS BEKTOPHOE MPOU3BEICHUE VYK-1.B.1
BEKTOPOB, €CJIM U3BECTHHI MX KOOPAMHATHI B IEKAPTOBON CUCTEME
koopauHart (X, Y, 2)?
OtBeT: BekTOpHOE NpoN3BeeHHE BEKTOPOB ONpe/essieTcs 1o
28. popmy.re
i j k
oM 5
Xz ¥z I
ITo xakoii popmysie onpenenseTcs MOAYyJIb BEKTOPHOTO OIIK-1.3.1
IIPOU3BE/IEHUSI BEKTOPOB?
29. OtBer: BesimunHa MOy ISl BEKTOPHOI0 MPOU3BeIeHUsI
BEKTOPOB onpeaesiercs: mo gopmyue |dl = |b| = sin(ab)
30 Uemy paBHO pacCTOSIHUE OT TOUKH /10 PSMOIL? OIIK-1.Y¥.2
' OTtBer: PaccTosinne oT TOUKH 10 NPSIMOM PABHO JJIHHE
NnepneHAuKYJIsipa, ONYIEeHHOr0 U3 JAHHOI TOYKH Ha NPAMYIO.
3amanre 1. CocTaBUTh ypaBHEHUE MPSMOM MPOXOASAIIEH uepes VK-1.B.1
. Lo x+2 y—9
Touky M(2,4) u nepreHIuKyISPHON MPAMOi — T i
OtBer 3amMcaTh B BUJE YypaBHEHUS TMPsSMOM C  YIJIOBBIM
K03 pULIEHTOM
OrtBer:
¥y=-1,25x+6,5
3ananne 2. CoCTaBUTh ypaBHEHUE MPSAMON MPOXOAsIIeH uepe3
TOUKY M(1,—4) u HEePIICHANKYIIAPHOM OpsIMOi
—4x—5y+14=0.
OtBer 3ammcaTth B BUJC YypaBHEHUS TMPSMOM C  YIJIOBBIM
Kod(uUImeHTOM
Otser:
¥=1,25x—5,25
31.

3ananne 3. CoCTaBUTh ypaBHEHUE MPSMOM MPOXOAAIIeH uepes
x+1le  y—9

touky M(—1,—3) u napawiensHoi npsaMoit

—4 -5
OtBer 3amucaTh B BHUAE YpPaBHEHHs MPSMOH C  YIJIOBBIM
K03 ULHEeHTOM
Ortser:

¥y=1,25x—1,75

3ananne 4. CocTaBUTh ypaBHEHUE MPSMOM MPOXOASAIIeH uepes

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

OrtBer:

¥y=02x—1,2




3aganue 5. CocTaBUTh YpaBHEHHE MPSIMOM MPOXOASIIEH uepes

. X+l y—6
touky M(3,1) u nepreHIuKyISPHON MPAMOi — T
OtBer 3ammcaTth B BHJE YPaBHEHHs MPSIMOM C  YIJIOBBIM
K03 uUImeHTOM
OrtBer:

¥y=-—1,25x+4,75

32.

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

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

OIIK-1.3.1

33.

Chopmynupyiite  HeoOXoauMoe U JOCTATOYHOE  YCIIOBHUE
napauieIbHOCTH MPSIMOU U TIJIOCKOCTH.

OTtBer:

Jlas Toro, yro0bl MpsiMasi U IJIOCKOCTh ObLIM HMapajiiejbHbl,
He00X0AMMO H [J0CTAaTOYHO, YTOObI BEKTOP HOPMAJIH K
IUVIOCKOCTM ¥  HaNpaBJSIOIIMA  BEKTOpP MNpsAMOd ObLIH
nepneHIuKyJIsIPHbI.

OIIK-1.Y¥.2

34.

Kakum ypaBHeHHEM OMNMCHIBAETCS NpsAMas, MPOXOJAIIAs uepe3
TOYKY (X0, Yo, Zo) M UMEIOIIAsg HAMNPAaBIAIONINN BEKTOp C
koopaunatamu (I, m, n)?

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

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

YK-1.B.1

35.

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

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

*2—X%) ¥z—¥ 23—

Y1, Z1) 1 (X2, Y2, Z2) ©MeeT BUJ

OIIK-1.3.1

36.

Kakum 06pa3om MOKHO 3a/1aTh NPSIMYIO C TOMOIIIBIO IBYX
IIJIOCKOCTEN?

OtBer: YpaBHeHHe IBYX NepeceKalIUXCH MJI0CKOCTeH — 3TO
YPaBHEeHHUE NPAMOil B POCTPAHCTBE

OIIK-1.Y¥.2

37.

C nomo1ibio Kakoil popMyIIbl MOKHO HANTH yroi Mexay
IpsAMbIMU?
OTBeT: yroa Me:xay NpsiMbIMU MOKHO HAWTH U3 (OPMYJIbI

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

Ly M

NPAMBIX

YK-1.B.1

38.

Hopwmainb k mimockoctn umeer koopauHaTthl (A, B, C); koopauHaThl
HarnpasJsroIero Bekropa npsmoit (I,m,n)/

C noMo1bio Kakoil popMyIIbl MOKHO HAMTH yrol MEeXAy MPsIMO U
IUIOCKOCTBIO?

OtBeT: yroa Mexay NpsiMoii ¥ JI0CKOCTHI0 MOKHO HAWTH U3

(hopmysibl

OIIK-1.3.1




|Al + Bm + Cn|
,,“."}12 _|_32 + o ‘.,-"IF + me + nZ

sing =

39.

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

OrtBer: PaccTosiHHE OT TOYKH /10 IJIOCKOCTH PABHO
| Axcg +Byg + Czy+D |
VATIEE+C
(Xo, Yo, Zo) KOOPAMHATHI TOUKH.

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

OIIK-1.Y¥.2

40. X2 z

Hammummre kaHOHHYECKOE YPaBHCHUC JJIIMIICA.
OtBer: Kanonnueckoe YPaBHEHHUE 3JJIMIICA HMEECT BU/I

¥
P

YK-1.B.1

Hanwmure kaHoHWYeCKOe ypaBHEHUE TUIIEPOOPHI.
OtBer: KanoHH4Yeckoe ypaBHeHHe runep00JIbl HMeeT BUJ

41. 2 z

X ¥
@ 2 1

OIIK-1.3.1

42,

Hanummre kaHoHNYeCKOe ypaBHEHHE Mapadoibl.
OtBer: KaHoHnuyeckoe ypaBHeHHe TapadoJibl UMeeT BUJL
y:=2px

OIIK-1.Y¥.2

Bompocsr (3amaun) s 3aueta / qudd. 3auera npepacraBieHsl B Tabmuie 16.
Tabnuua 16 — Borpocs! (3a1aun) ams 3adeta / qudd. 3auera

Ne i/t

[Tepeuens BompocoB (3aga4) ans 3adera / qudd. 3adera

Kon

Y4eOHbIM MJIAHOM HE IPETYCMOTPEHO

[lepeuenp TeM A KypCOBOTO MPOEKTHPOBAHUS/BBIIIOJHEHUSI KYypCOBOM paboThI
Mpe/ICTaBIeHbI B Ta0nuie 17.
Tabnuna 17 — Ilepeyens TeM Juisi KypcOBOrO IPOEKTUPOBAHMSI/BBIIIOIHEHUSI KYPCOBOM pabOThI

[TpuMepHBIii IepedeHb TeM Il KypCOBOIO MPOEKTUPOBAHUS/BBITTOIHEHHS

Ne n/mt .
KypcOBOl pabOThI
Y4eOHbIM IJIAHOM HE MPEAYCMOTPEHO
Bonpocel i mpoBeneHUsT NPOMEXYTOYHOM aTTECTallUM B BHJE TECTUPOBAHMUS

IpeJICTaBICHBI B Ta0wmIe 18.

Tabmuma 18 — [IpumepHBIii IepedeHb BOITPOCOB ISl TECTOB

Ne ITpumMmepHbIi TIEpEeYeHs BOIPOCOB VI TECTOB Kon
/1 pUMEp P P a WHJUKATOpa
1 | Jlana matpuna 1)  as VK-1.B.1

2) -ays
My Gy B
A=( ).
o DA P
= o 3) ayy
E€ anreOpamyeckoe

HHJUKATOpa




JIOTTOJTHEHHE Ass

PaBHO. ..

4) —a,,

Ortser: 3)
(Muctpykuus: IIpounrtaiiTe TeKCT, BBHIOEpHUTE
NPaBUIBHBIA OTBET M 3alUIINTE apTyMEHTHI,

000CHOBBIBAIOIIINE BHIOOP OTBETA)

U3 npuBeaéHHbIX dyp;  dpo OIIK-1.3.1
d d
MaTpHIl 0OpaTHbIC 1) 21 22
0 as,
CYLIECTBYIOT Y
MaTpHII. .. 0 0 a,
2) 0 0 a.
0 0 ag
431 A3z A3
3| 0 ay ap
0 0 ag,
11 12 g3
4) (a2 az ag
0 0 0
Otser: 3)
(Muctpykuust: IIpounTtaiiTe TEKCT, BBHIOEpPHTE
NPaBUJIbHBIM OTBET M 3alUIIMTE apryMEHTBHI,
000CHOBBIBAIOLIHE BEIOOP OTBETA)
Kakum meronom | 1) T. Kpamepa OIIK-1.Y.2
MOKHO eIINUTh
P 2) K.®.Taycca
CUCTEMY,
OTIpeIeTHTEND 3) ¢ moMomIbI0 00PaTHON MaTPHUIIBI
OCHOBHOW  MAaTpHIIbI 4)  m0GBIM CIIOCOBOM
KOTOPOH PaBEH HYJIO
OtBeT: 2)
(Uuctpykuus: IlpountaiiTe Tekct, BbIOEpUTE
NPaBUJIbHBIN OTBET M 3alUIIMTE apryMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
Cucrema coBmectHa | 1)  Gombie 1 YK-1.B.1




TOoraa U TOJbKO TOrjaa,

Koraa...

2)  paHr MaTpHUUbI CHCTEMbI paBeH
PAHTy pacHIMPeHHOH MATPULBI
CHCTEMbI

3) panr pasen 0

4)  panr paseH |

OrtBert: 2)

(Muactpykius: IlpounTailitTe TEKCT, BhIOSPUTE
MPaBUJIBHBIN OTBET W 3alMIINUTE APTYMEHTHI,

000CHOBBIBAIOIIHE BEIOOP OTBETA)

JI71si BEKTOpOB @ 1 b | 1) BeKTOpHI mepreHIMKYISPHEI OIIK-1.3.1
BEIIONHSIOTCS 2) BeKTOPbI MapaLIeIbHbI
YCIOBHS: 3) BEeKTOpPBI HE MOTYT JIeKaTh Ha OJHOI
psSIMOU
by by b 4) BeKTOpBI JIeKAT Ha OJHOW NPAMOIi
Gx Ay Az OtBer:2) 4)
rorna.... (Muctpykus: TIpounTaiite TekcT, BhIOEpHTE
NpaBUJIbHBIE BAPUAHTHl OTBETOB U 3AIMILUTE
apryMEHTHI, 000CHOBBIBAIOIIHE BBIOOD
OTBETOB)
BexTopHoe 1)  KomIMHeapHOHW IUIOCKOCTH, B kotopoit | OITK-1.V.2
IPOM3BEICHUE JIeKAT MEPEMHOKAEMBIE BEKTOPA

BEKTOpOB @ U b — 310

BEKTOD. ..

2) mNepHeHIUKYJSIPHbI MJI0CKOCTH, B
KOTOPO# JIeKaT IepeMHOkKaeMble
BEKTOPBI

3) wHyneBoi

4)  coBmaaaroIIHii c OHUM nu3

MEPEMHOKAEMbIX BEKTOPOB
OtBeT: 2)

(Muctpykuus: IlpounrtaiiTe TeKkcT, BbIOEpHUTE
[IPaBUJIBHBIM OTBET U 3alUIIWTE apryMEHTBHI,

000CHOBBIBAIOIIINE BHIOOP OTBETA)




PaccrosiHre OT TOYKH 1) |Axg+Byg+C| VK-1.B.1
A2 +R2 a2+ 2
JI0 TIOCKOCTH MOKHO VATHBIVATHC
BBIUMCIIUTD o 2) A A+B  Bo+C  Ca
[ [
dbopmyre... \J'Af+ﬂf+cf-ulﬂg+ﬁ'§+czz
3) |A$u+B_‘I.’u+CZu+D|
VAZ+BZ +C2
4) |Am+Bn+Cp|
VAT BT 40T m 4nt 47
OtBet: 3)
Wuctpykuus: [Ipountaiite Tekcrt, BhIOEpUTE
b
MPABWJIBHBIM OTBET W 3alMIIUTE apTyMEHTHI,
000CHOBBIBAIONIHE BEIOOP OTBETA)
I'eomeTpuueckoe 1)  rumepOomnoi OIIK-1.3.1
MECTO TOYEK .
2) mapabooi
IUIOCKOCTH, cymma
pacCTosHUI oT 3)  OxpyxHOCTbIO
K@KIOH M3 KOTOPBIX | 4)  3pammcom
N0  JBYX  JIaHHBIX
. | OtBer: 4)
TOYEK ITOU
IJIOCKOCTH ectb | (MuCcTpyKumsa: IlpountaiiTe TekcT, BhIOEpUTE
BeJIMYMHA NPaBUWIBHBIA OTBET M 3alUIIMTE apTyMEHTEHI,
[OCTOSIHHAS, 000CHOBBIBAIONINE BEIOOP OTBETA)
Ha3bIBAETCH. ..
Haiitu ypaBHEHHE 1) x+1  y-2  z—4 OIlK-1.Y.2
. o -3 2 4
OpSMOM, MPOXOASIIEH
qyepes TOUKY 2) x+l  y+2  z+4
3 2 4
A(—1;2;4),
HEePICHAUKYISPHO x-1 _y-2 z—4
-2 -2 -4
MJIOCKOCTH
3x-2y-4z+1=0 4) E_yE_
-3 -2 -4

OrBer: 1)




(Muctpykuus: IIpounrtaiiTe TEKCT, BBIOEpHUTE
NPaBWIBHBIA OTBET M 3alUIIUTE apTyMEHTHI,

000CHOBBIBAIOIIINE BHIOOP OTBETA)

10 | Pemmth cucremy | 1) x=0,y=1,z=-3 YK-1.B.1
JIMHEWHBIX ypaBHEHU 2)  x=0,y=1,7=-2
METOJIOM l'aycca
2y —y+3z=-10
—x+2y—z=25 4) X:O,y:-l,Z:-Z
Otger: 1)
(Muctpykuus: IlpounrtaiiTe TeKCT, BBHIOEpHTE
MPABWIbHBIM OTBET U 3alMIIUTE apTyMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
11 | Beruucnuth -1 -6 OIIK-1.3.1
D (7 %)
2 -1y (1 -2 2 72
(1 2)(3 2) ) (1 ﬂ)
o 0
3y ()
7 2
9 (L 2
Otget: 1)
(Muctpykuus: IIpounTtaiiTe TeKCT, BBHIOEpHTE
NPaBUIBHBIA OTBET W 3alUIINTE apTyMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
12 | Jlana matpuna 1) a,, OIIK-1.¥.2
2) —Qg
Cffa1 @y
A_(“:i ﬂ"::)'
3) Qi
E¢ anrebGpamueckoe 4)  —ay
JIOTIOJTHEHUE Ay

OrtBer: 2)




paBHoO... (Muctpykuus: IlpountaiiTe TEKCT, BBIOEpHUTE
NPaBWIBHBIA OTBET M 3alUIIUTE apTyMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
13 | Marpuua ATt 1) At-axa-aTt VK-1.B.1
Ha3bIBaeTCsl 00paTHOM _
P 2) At-A4=1
Matpuie A, eciau
-1, 40— a.4-1—
BBINIOJIHSIETCS YCIIOBUE 3 A A=A-A4 " =E
4 At-A=0
Ortser: 3)
(Muctpykuus: IIpounrtaiiTe TEKCT, BBIOEpPHUTE
NPaBWIBHBIA OTBET M 3alUIINTE apTyMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
14 CKaﬂHpHBIM 1) |c_£| |E| ArCCOs o OIIK-1.3.1
IPOU3BEACHUEM JBYX -
2) |a:||b| cte a
HEHYJIEBBIX BEKTOPOB
d u b HaseiBaeTCA 3) |E||E| cos
YHCII0, PaBHOE. ..
4)  lal|bltge
Otset: 3)
(Muctpykuus: IIpounrtaiiTe TekcT, BbIOEpHUTE
NPaBUIBHBIA OTBET M 3alUIINTE apTyMEHTHI,
000CHOBBIBAIOIIUE BBIOOP OTBETA)
15 | Yemy pasio | 1) O OIlK-1.V.2
CMEIIIaHHOE
2) 1
IPOM3BEICHUE
BEKTOPOB 3 -2
aba 4 2
Otget: 1)

(Muctpykuus: IlpountaiiTe TEKCT, BBIOEpHUTE

MPABWIbHBIM OTBET W 3alMIIUTE apTyMEHTHI,




000CHOBBIBAIOIIHE BEIOOP OTBETA)

16 | YpaBuenue mpsamon, | 1) (x—a)+(v—>b)=0 VK-1.B.1
MPOXOIAIEH  Yepe3 2) Yoy _ xxm
IBE TOYKH MOXKHO ¥rory o s
COCTaBUTH 10 3) A[x — xl}j —|— B[:u'— };rﬁ] =0
dbopmyre...
4) v =y = klx—xp)
OrtBer: 2)
(Unctpykuus: IlpountaiiTe Tekct, BbIOEpUTE
MPABWJIbHBIN OTBET U 3alMIIUTE apTyMEHTHI,
000CHOBBIBAIOIIIME BHIOOP OTBETA)
17 | 'eomerpuueckoe 1) Tlapabomy OIIK-1.3.1
MECTO TOYEK, KOTOpbIE
2)  OKPYXHOCTh
XapaKTepU3yIOT
SKCLEHTPUCHTET £ >1 3)  rumepGoy
npescTaBisieT coboit 4) ITHIIC
Otget: 3)
(Muctpykuus: IlpounTtaiiTe TEKCT, BBIOEpHUTE
MPABWJIBHBI OTBET W 3alHINUTE apTyMEHTHI,
000CHOBBIBAIOIIME BBIOOP OTBETA)
18 c 1) neicTBUTEIBHOM OCBIO OIIK-1.Y.2
OtHomieHne —
4 2) acuMITOTOMN
HA3bIBAETCH. ..

3) JIKCIEHTPUCUTETOM

4) (oKaIbHBIM PATHYCOM

Otget: 3)

(Uncrpykuus: IlpountaiiTe Tekcrt, BbIOEpUTE
NPaBUIbHBIM OTBET M 3aIUIINTE apryMEHTHI,

000CHOBBIBAIOIIHE BEIOOP OTBETA)




19 | Haittu YPaBHEHHE | 1 x+l  y-2  z—4 VK-1.B.1
3 -2 -4
IPSIMOM, IIPOXOMSILEH
x+1 V+2 zZ+4
yepes TOUKY | D) =: =
3 2 4
A(—1;2;4),
x—1 y—2 z—4
HEePIEHINKYISPHO 3) = =
-3 -2 -4
TUIOCKOCTH
4 x+1  y+2  z+4
3x-2y-4z+1=0 ) S TS T
OrBer: 1)
(Muctpykuus: IIpounrtaiiTe TeKkcT, BbIOEpHUTE
NPaBWIBHBIA OTBET M 3alUIINTE apryMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
20 | Onpenemuts  kakoe | 1)  x~+y7-8x=0 OIIK-1.3.1
ypaBHEHHE JTMHAN . _
2) x=-2425— 7
COOTBETCTBYET :
napaoore. .. 3)  -2x*+3y*-4x+15y+4=0
4)  x+4y-2y*-5=0
Otset: 4)
(Muctpykuus: IIpounTtaiiTe TeKCT, BBHIOEpHTE
NPaBUIbHBIM OTBET M 3aIlUIINTE apryMEHTHI,
000CHOBBIBAIOLIHE BEIOOP OTBETA)
21 | Pemuts cucremy | 1) x=0,y=1, z=-2 OIIK-1.YV.2

JIMHENHBIX YpaBHECHUU

METOA0M
x+vyv+z=2
2x —y+3z=10
—x+2y—z=-5

l'aycca

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

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

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

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

000CHOBBIBAIOIIINE BHIOOP OTBETA)




22

Breruncnuts

GG 3

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

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

000CHOBBIBAIOIIHE BEIOOP OTBETA)

YK-1.B.1

23 | Kakas w3  Touek | 1) (0;3) OIIK-1.3.1
JSKUT Ha mpsimMor y = | 2) (-1; 3)
—2x +1? 3) (2;3)
4) (2;5)
Otgert: 2) 4)
(Mucrpykuus: Ilpounraiite Tekct, BbiOepUTe
NpaBUWIBHBIC BapUAHTHl OTBETOB M 3aIHIIHNTE
apTyMEHTHI, 00OCHOBBIBAIOIINE  BBIOOD
OTBETOB)
24 | Tlpsmasty = 2X + 5 1) tg((®) OIIK-1.Y.2
o0pasyer ¢ 2) t9(-2)
MOJIOKUTEITLHBIM 3) arctg(2)
HATPaBIEHUEM OCH 4) tg(2)
OX yron o, paBHblii... | OTBer: 3)

Wuctpykuus: IIpounrtaiiTe TeKCT, BBIOEpHUTE
MIPaBUJIBHBIN OTBET W 3AlMIIATE APTYMEHTHI,

000CHOBBIBAIOIIINE BHIOOP OTBETA)




25 | Yron 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 o= |
dbopmyre: 1+1+(-5)
_ | 3-s
4) w'e= ‘1+155
OrBer: 1)
WNuctpyknus: IlpounTaiite TekcT, BbIOEpUTE
MPABWIbHBIN OTBET U 3alMIIUTE apTyMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
26 | Ilpu peleHnu 1) 5 3‘ OIIK-1.3.1
a8 7
CUCTEMBbl  JIMHEHHBIX
o 1 3 ‘
aBHEHUN
yp 2) 4 _7
{ x,+3x,=5
4x, —7x, =8 1o 5 3
2 3) ‘
a8 -7
IIpaBUILy Kpamepa
OTIPEICITUTEIb A 4) 1 5‘
4 8
UMeeT BUJ:
OtBet: 2)
Wnctpykuus: Ilpounrtaiite Tekct, BbIOEpUTE
NPaBUIbHBIM OTBET M 3aIUIINTE apryMEHTHI,
000CHOBBIBAIOIINE BEIOOP OTBETA)

27 | Ilpu pelieHnn 1) (2;-1) OIIK-1.Y .2
CUCTEMBl  JIMHEHHBIX 2) wmeron Kpamepa HenmpuMeHuM
ypaBHEHUI 3) (1,2
{x1+ 2x, =0 4) (2;1)

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

IMOJIYYCH OTBCT....

Wuctpykuus: IIpountaiiTe TEKCT, BBIOEpUTE

MPABWIbHBIM OTBET M 3alUIIUTE apTyMEHTHI,




000CHOBBIBAIOIIHE BEIOOP OTBETA)

28 | Pemnth CHCTEMY 1) (1;0;0) YK-1.B.1
JMHEHHBIX YpaBHCHUI 2) (0;1;0)
meroom Kpamepa: 3) (0;0;1)
Lxl—l-x:—xa =0 4) (1,0;1)
2xy —x, +tx3 =3 ]
 — 2, txg=2 Ortser: 4)
WNuctpyknus: Ilpounraiite TekcT, BbIOEpUTE
NPaBWIBHBIA OTBET M 3alUIIUTE apTyMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
=5 -
29 | lNokasarenbHas 1) Vze': OIIK-1.3.1
(opMa KOMIUIEKCHOTO — an
2) +2et
qucia o
— f%
= -1 + i uMeeT BUI: 3) V2e:
4) V2e'z
Otger: 2)
Wnctpykuus: Ilpounrtaiite Tekct, BpIOepuUTe
NPaBUIbHBIM OTBET M 3aMUIINTE apryMEHTHI,
000CHOBBIBAIOLIHE BEIOOP OTBETA)
30 | Moaynb 1) 0 OIlK-1.V.2
KOMILJIEKCHOTO 4YHCIia 2) 1
Z = —i paBeH: 3) 2
4 5
OtBeT: 2)
Wuctpykuus: IIpountaiiTe TEKCT, BbIOEpUTE
NPaBUIbHBIM OTBET M 3alUIINTE apTyMEHTHI,
000CHOBBIBAIOIIUE BBIOOP OTBETA)
Kaxkoii metos 1) OTIpE/ICTTUTEND | 2) Kpamepa YK-1.B.1
PELIEHHSI CUCTEMBI CHCTEMBI PaBEH 6
JIMHEWHBIX 3) onpenenutens | 4) l"aycca
anreOpandecKux CUCTEMBI paBeH
YpaBHEHUN HYJIIO




MIPUMEHSIOTCSI B TOM 5) Marpuma e | 6) Ob6paTHoii

cirydae, ecliy ... KBaJIpaTHAsI MTPHIIBI
OtBer
1) 2)
1) 4)
1) 6)
3) 4)
5) 4)

(Muctpykuus:  I[Ipouwrtaiite TekcT W
ycTaHOBUTE cooTBercTBHE. K Kaxmoin
MMO3UIIMY, JaHHOM B JIEBOM CTOJOIIE,
MOJ0EPUTE COOTBETCTBYIONIYIO TO3UITHIO
(MM HECKOJIBKO COOTBETCTBYIOLIMX) B

MIPaBOM CTOJIOIIE)

Pemmre MmaTtpuuHoe Haiitn marpurty X u3 ypasuenus 4 *X = B, | OIIK-1.3.1
YpaBHEHHE. rue
Beimonuure -1 2 -9 —4

A= B=
IIPOBEPKY. { 3 —4} (23 1[!)

Ortser:

_{5 2
X= (—z —1)

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

OreHMBaHUE TECTOBBIX 33/1aHUM:

- 3amanue KOMOMHHPOBAHHOTO THIIA C BBIOOPOM OJHOTO BEPHOTO OTBETa M3 YETHIPEX
NPEUIOKEHHBIX U 0O00CHOBaHMEM BbIOOpA CUMTAETCS] BEPHBIM, €CJIM MPABUIIBHO yKa3aHa Iudpa
U TIpUBEIEHBl KOHKPETHBIE apryMEHTHI, HCIOJb3yeMble TIpH BBIOOpe oTBeTa. lloiHoe
COBIIAJICHHE C BEPHBIM OTBETOM OlleHUBaeTcs | 6ayuioM, HEBEPHBIM OTBET WM €ro OTCYTCTBUE —
0 Gamos.

- 3agaHue KOMOMHUpPOBAaHHOTO THINA C BHIOOPOM HECKOJBKMX BapHMaHTOB OTBETa U3
NPEUIOKEHHBIX U pa3BEPHYTHIM 00OCHOBAaHHMEM BBIOOpA CUMTAETCS BEPHBIM, €CIIH MPAaBUIHHO
yKa3aHbl UGl U MPUBEIEHBl KOHKPETHBIE apryMEHTHI, HCIIOJIb3yeMble TIPU BbIOOpE OTBETOB.
[TomHOE cCOBmazicHNE ¢ BEPHBIM OTBETOM OIleHHUBaeTCs | 0ayuioM, eciii JOMYIIEHBI OMIMOKU HIIN
OTBET OTCYTCTBYeT — () 6asIOB.

- 3ajgaHuWe 3aKphITOrO THIIA HA YCTAaHOBIIEHHE COOTBETCTBUSI CUYHMTAETCS BEPHBIM, €CIH
YCTAQHOBJICHBI BCE COOTBETCTBHS (MO3UIMM W3 OJHOTO CTOJIOIA BEPHO COIOCTABICHBI C
NO3UIUSAMH Apyroro ctojdua). [lomHoe coBnazeHune ¢ BEpHbIM OTBETOM OlieHHBaeTcs 1 6amiom,
HEBEpHBIN OTBET MJIU €ro oTcyTcTBHE — 0 Oaios

- 3aJ1aHNe OTKPBITOTO THIIA C PA3BEPHYTHIM OTBETOM CUHTAETCS BEPHBIM, €CIIH OTBET COBIAIACT
C STAJIOHHBIM IO COJEpKaHHIO U monHoTe. [IpaBUIBHBIN OTBET 3a 3ajjaHMe OLIEHUBAeTCsA B 3
Oa/uta, eciy JOMyIleHa OfHa OMMOKa \ HETOYHOCTH \ OTBET MPABWIIBHBIA, HO HE MOJHBIHA - 1
Oa, eciu omymieHo O6osee 1 ommOKu \ OTBET HeNnpaBWIBbHBIN \ OTBET OTCYTCTBYET — () GaylioB.



[lepeyeHr TeM KOHTPOIBHBIX PAOOT MO AUCIUIUIMHE OOYYAIOIIMXCS 3a0YHOM (OpPMBI
o0ydeHus1, IpeICTaBIeHbI B Ta0mie 19.

Ta6smma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

No i/t [TepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. MeTtoauyeckue  MaTepUaNbl,  ONPEACISIONUE  HPOLUEAYPHl  OICHUBAHUS
WHAUKATOPOB, XapaKTEpU3YIOUMX OdTanbl (HOPMHUPOBAHHUS KOMIETEHIIMH, coaepxarcs B
JOKaJbHBIX HOpPMATUBHBIX akTax [ YAIl, periaMeHTHpyIOUIUX TOPSJIOK U MPOLEAYPY
MPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTeCTalli 00yJaroluxcs
I'VAIL

11. Meroauueckue yKkazaHus Ui 00Y4arOIIUXCs IO OCBOGHUIO TUCIUTLIMHBI

11.1. Meroauueckue ykasaHus s OOy4aroIUXcs 10 OCBOEHHMIO JIEKLIHOHHOTO
MaTtepuaa (eciu npedycmMompeHo yY4eOHbIM NIAHOM NO OAHHOU OUCYUNIUHE).

OcCHOBHOE Ha3HAYEHME JIEKIIMOHHOTO Marepuajiga — JIOTMYECKH CTPOWHOE, CUCTEMHOE,
r1yOOKoe U sSCHOE M3JIoKeHue ydeOHoro marepuana. HasHaueHue COBpPEMEHHOH JIEKIUU B
paMKax IUCLMIIIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(OPMALMIO 110 TEME, a B OCBOCHUU
GyHIaMEHTATBHBIX TPOOJIEM JUCHMIUIMHBI, METOJOB HAyYyHOrO ITO3HAHHSA, HOBEWUIINX
JOCTHD)KEHUI Hay4yHOH MbIciau. B yueOHOM mporecce JIEKIUS BBINOIHAET METOJI0JOTHUECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMAMOHHYIO (QyHKIUU. JIeKIMs pacKpbplBaeT MOHATHIHBIN anmapar
KOHKPETHOW o0siacTH 3HaHus, €€ MpoOsieMbl, AAaeT LEeIbHOE NPEACTaBICHUE O AUCLUILUIMHE,
MIOKA3bIBAET B3aUMOCBS3b C APYTUMU AUCLUIITIMHAMH.

[TnanupyemMble pe3yabTaThl IPH OCBOEHUH 00yYalOMMMUCS JIGKIIMOHHOTO MaTepuaa;

— TIOJyYeHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OINPEIEISIETCS LEIEBOM YCTAHOBKOM K Ka)KJ10M KOHKPETHOU TEME;

— TIOJIyu€HHE OIbITa TBOPUECKOI pabOoThl COBMECTHO C IPEIOJIaBaTENeM;

— pa3BuTHEe NOPOPECCHOHATBHO-IENOBBIX  KauyecTB, JIIOOBM K TpeAMETy H
CaMOCTOSITEIBHOTO TBOPYECKOI'O MBIIITICHHUS.

— TOsBJIEHUE HEOOXOAMMOI0 HHTEpEeca, HEOOXOAMMOTIO AJIsi CAMOCTOSITENIbHOM paboThI;

— TIOJy4YEHHE 3HAHUH O COBPEMEHHOM YPOBHE pa3BUTHS HAayKM M TEXHUKH U O
NPOTHO3€ UX pa3BUTHs Ha OrKaiiiime rojsl;

— HAY4YUTbCSl METOAMYECKH 00pabaThiBaTh MaTepuai (BBIACNSTH TIJIaBHBIE MBICIU U
MOJIOKEHHS, TPUXOAWTh K KOHKPETHBIM BBIBOAAM, TIOBTOPSATH HMX B  Pa3IUYHBIX
bopmynupoBKax);

— TOJy4YeHHe TOYHOI'O NOHMMaHUs BCEX HEOOXOIMMBIX TEPMUHOB U TIOHSATHUH.

JlekuMOHHBI MaTepuanm MOXET CONPOBOXKIATbCA JEMOHCTpaluend CIIaiIoB W
UCTOJIb30BAaHUEM DPA3aTOYHOIO MaTepualia IpH MPOBEIEHUH KOPOTKHX TUCKYCCHH 00
O0COOEHHOCTSIX MPUMEHEHHUSI OT/AECTbHBIX TEMATHUK I10 TUCHUIUINHE.

CrpyKTypa npeocTaBieHUs JEKIIMOHHOIO MaTepuaa:

— Onpenenenns MaTeMaTHYECKUX TEPMUHOB.
—  @opMyIMpPOBKA TEOPEMBI.

— Jloka3arenbCTBO TEOPEMBI.

— Hnmoctpupyromuye npuMepsl.




11.2. Meroauueckue ykasaHusd UIsI OOYYaroIUXCS IO MPOXOXKICHHUIO MPAKTHUECKUX
3aHATHH (eciu npedycMompeHo YueOHbIM NIAHOM N0 OAHHOU OUCYUNIuHe)

[IpakTuyeckoe 3aHATHE SBISETCS OAHOM M3 OCHOBHBIX (POpPM OpraHu3aluu y4eOHOTrO
nporiecca, 3aKIIYaoNIasics B BBITOJTHEHHNA 00YYaIOUIMMHUCS IO/ PYKOBOJICTBOM ITPETIOIaBaTels
KOMILJIEKCAa YYEOHBIX 3aJaHUN C LENbI0 YCBOCHHS HAyYHO-TEOPETUYECKHX OCHOB Yy4eOHOU
JMCIATUTMHBL, IPUOOPETEHHSI YMCHUN M HaBBIKOB, OIBITA TBOPUYECKOW JCATEIBHOCTH.

Lenbr0 IPakTUYECKOTO 3aHATHUS sl 00yUaroIIerocs sBIsSETCS NPUBUTHE OOYUYaIOIIMMCS
YMEHUH M HaBBIKOB MIPAKTUYECKOH JIEATSILHOCTH 110 U3y4aeMOU JUCIUTUINHE.

[Tnanupyemble pe3yabTaThl IPH OCBOSHUH 00y4YarOMIMMCS IPAKTUIECKUX 3aHATHI:

— 3aKpeIUIeHHe, YriyOJIeHWe, pacIIUpeHUe W JeTalu3alus 3HAHWA TPH PEIICHUH
KOHKPETHBIX 3a]1a4;

— pa3BUTHE I[IO3HABATEIBHBIX CIOCOOHOCTEH, CaMOCTOSTEIBHOCTH  MBINUICHUS,
TBOPYECKOH aKTHBHOCTH;

— OBJIaJICHHE HOBBIMH METOJAaMH M METOJUKAMH H3y4YCHHS KOHKPETHOW y4eOHOM
JVICIIUTUTAHEI,

— BBIpa0OTKa CHOCOOHOCTH JIOTMYECKOT'O OCMBICICHHSI TOJYYCHHBIX 3HAHWH JUIS
BBITTOJIHCHHYSI 33 IaHHIA;

— ofecrieueHue palMOHAIBLHOIO COYETAaHUsl KOJJIEKTUBHOM M MHAMBHUIYaIbHON (popm
00y4eHusI.

TpebGoBaHus K TPOBEICHUIO TPAKTUYCCKUX 3aHITUM

[IpakTueckre 3aHSATHA HAYMHAIOTCS C 3a0UCH B OKypHaAl IperojaBaTess
MPUCYTCTBYIOIINX CTYACHTOB. 3aTeM OOBSIBIISACTCS TeMa MPAKTHYCSCKUX 3aHSATHH.

[IpenogaBaTens 4uTaeT yclIOBUE 3a7aud W IpeajaraeT CTYIACHTaM CaMOCTOSATEIbHO
PEUINTh 3a7a49y, UCTIONB3YS 3HAHUS, MTOJIYYCHHBIC CTYJICHTOM Ha JeKIuu. CTyIeHT, KOTOPBIH
MEePBBIM PEIIWI 3a/lauy, BBI3bIBAeTCS K JIOCKE. B ciiydae eciau CTyA€HT MPaBHIIBHO PEIIHI
3a/1aqy, OH moJrydaeT 5 OamroB. Eciu CTyJeHT perraer 3agaqdy ¢ IOMOIIBIO TPeroaaBarers,
To mony4aer 4 Oamna. 3aTeM, B KOHIIE CEMECTpa, OLIEHKH CTYACHTOB (BKIOYas OLIEHKY
MOCEIIAeMOCTH) TepeBoaATcs B OOHyChl (kadecTBO) or 0 g0 5 OamnoB. DT OOHYCHI
N00aBJISIOTCS K 0011l cymme 0aiioB B paMKaX MOJIYJIbHO-PEHTUHTOBOI CHCTEMBI.

CrynmeHTaM BBIAaeTCS JIOMAIllHEE 3aJlaHue B BHUAC 3a7ad, KOTOPhIE OHHU CIAIOT B
YCTaHOBJICHHBIE CPOKHU.

11.3. MeToauueckue yKazaHus sl OOYJArOIIUXCS O MPOXOKACHUIO CaMOCTOSATEIHHON
paboTsl

B xo1e BBIIOTHEHUS CaMOCTOSATENBHONU pabOThI, OOYUYAIOUTUICS BBIMIOIHSAET paboTy MO
33JJaHUI0 M TIPU METOJAMYECKOM PYKOBOJCTBE IPEIoAaBareis, HO 0e3 ero HelmoCpeICTBEHHOTO
y4acTusl.

Jlnst oOyvaronuxcsi 1Mo 3a04HOM ¢dopMe OOyYeHHS, CaMOCTOATENbHass paboTa MOXKET
BKIIIOUYATh B ce0s KOHTPOIBHYIO paboTy.

B mporiecce BBITTOTHEHUST CaMOCTOSITEIBLHON paboOTHI, y 00ydaromerocss (popMUPYETCs
1enecoo0pa3Hoe IaHUPOBaHUE Pabodero BpeMeHH, KOTOPOe MO3BOJSET UM Pa3BUBATh YMEHUS
W HaBBIKM B YCBOCHHMU W CHCTCMATH3AllUH HpI/IO6peTaeMBIX 3HaHHﬁ, o0ecrieunBaeT BBICOKHHA
YPOBEHb YCHEBAEMOCTH B TMEPHOJ OOYYECHHs, TMOMOTaeT TNOMyYUTh HABBIKA TIOBBIIICHUS
poeCCHOHAIBHOTO YPOBHSI.

MeTtoaudyeckuMi ~ MaTepualiaMH,  HAMpaBJSIONIMMH  CaAMOCTOSITENIbHYIO  paboTy
00yJarONTUX CSASBIISFOTCS:

—  y4eOHO-METOIMYECKUN MaTepHa 1o TUCIHUILINHE;



11.4. Meroauueckue yKa3zaHus JUIs OOy4alOMIMXCS MO MPOXOXKICHHIO TEKYIIETOo
KOHTPOJI YCIIEBAEMOCTH.

Texkymuil KOHTpPOJIb YCIEBAEMOCTH IIPEAYCMaTpPUBAaET KOHTPOJIb KayecTBa 3HAHUU
00y4aromuxcsi, OCYIIECTBIIEMOTO B TE€YCHHE CEMECTpa C IENbI0 OLEHUBAHUS XOJa OCBOCHUS
JUCLUIUINHBI.

B Tteuenue cemectpa B cucreme auctadimoHHoro oOyudenus ['YAII B d¢opme
TECTUPOBAHUS IPOBOAATCA JBE IPOBEPOUYHbIE PAOOTHI IO PEIICHUIO 33Jady M OJUH
TEOpeTUYecKuil onpoc (rmepeueHb BOMPOCOB i TECTOB pa3MelieH B «baHke BOMpPOCOB» B
cucreme quctanimonHoro ooyyenus ['Y AIT).

Pe3ynbTarhl TEKyIIEro KOHTPOJISI YCIEBAEMOCTH OyIyT YYUTHIBATHCS MIPU MPOBEACHUN
MPOMEXKYTOUHOM  aTTecTanMd (IpU  HMCHOJb30BAaHUM  OAJbHO-PEHTHUHIOBOM  CHCTEMBI
OLICHUBAHUS, KAXKIBIH BUJ KOHTPOJIA OICHHBAeTcs B Oamiax, U3 KOTOPBIX (OpMHUpYyETCs
WUTOTOBBIN PE3YJITAT).

11.5. Meroauyeckue ykazaHus JIjisi OOYHarOUIMXCS MO MPOXOKIACHUIO MPOMEXYTOUHOM
aTTeCTallUU.

[Ipomexxyrounast ~ aTTecTanusi  OOyYarOUIUXCsi — MPEAYyCMaTpUBAaeT  OlLICHUBaHUE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3YyIbTaTOB 00y4deHHs MO auciuruiiHe. OHa BKIIIOYaeT B
cedst:

— D9K3aMeH — (opma OLEHKH 3HaHUM, MONYyYEHHBIX OOYYalIIUMCA B Ipoliecce
M3YYEHHUS BCEH MUCIUIUIMHBI WM €€ YacTH, HAaBBIKOB CAMOCTOATEIbHOU paboThl, CHOCOOHOCTH
MPUMEHATh MX JJIs pPEHICHUs MPAKTHUYECKUX 3ajad. JK3aMEH, Kak MpPaBWIIO, MPOBOJUTCS B
nepuoj] SK3aMEHAIIMOHHOW CECCHMM W 3aBEpILAeTCsl aTTECTAI[MOHHON OIICHKOW «OTIMYHOY,
«XOPOIIOY, «YTOBICTBOPUTEILHOY, «HEYIOBICTBOPUTEIHHOY.

Cucrema OIEHOK IMPHU TMPOBEICHUU MPOMEKYTOUHOW aTTECTAlMU OCYILIECTBISIETCS B
COOTBETCTBUU C TpeboaHusiMu I[lonmoxkenuit «O TeKyleM KOHTPOJIE YCIEBAEMOCTH W
MPOMEXKYTOUHOU arrectanuu cryaeHToB ['YAIL oOydaromuxcs mo mporpamMmmam BBICIIETO
obpazoBanusi» u «O MOIYIHHO-PEHTHHTOBOM CHCTEME OIICHKHM KadecTBa y4eOHOW paboThI
ctyneHtoB B 'Y AIy.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBL

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




