MHWHHUCTEPCTBO HAYKHU U BBICIIIEI'O OBPA30OBAHU ST POCCUHCKOM
OEAEPALINN
(benepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHNUE BBICIIETO
00paszoBaHUs
"CAHKT-IIETEPBYPI'CKUI1 TOCYJIAPCTBEHHbBI YHUBEPCUTET
ADPOKOCMMYECKOI'O ITPUBOPOCTPOEHUA"

Kadenpa Ne 1

YTBEPXIAIO
PykoBonuTens 06pazoBaTeIbHON IPOrpaMMBI

K.T.H., JIOII.

(IOJDKHOCTB, Yd. CTEIICHb, 3BaHHE)

0O.B. Tuxoneukosa

(MHHUIHAIIB, (HaMHITIS)

@ s -

(moxnuck)

«26» uronsa 2024 r

PABOYAS ITPOTPAMMA JIMUCLTATTJIMHBI

«Marematuka. AHaTUTHYECKAsi TECOMETPUS U TUHEHHas anredpay»
(HaumeHOBaHME JUCIUIUINHBI)

KO,[[ HaIlpaBJICHU A HO,I[FOTOBKI/I/
CIICHUaJIbHOCTHU

12.03.04

HaumenoBanue HaITpaBJICHU

brnorexanyueckne cUCTEMBI M TEXHOJIOTHH
HOHFOTOBKI/I/ CIICOUaJIbHOCTH

HaumenoBanue
brorexHnyeckne U METUITMHCKHUE amnmapaThl 1 CUCTEMBI
HaIpaBJICHHOCTH
®dopma 00yueHus OYHas
l'on mpuema 2024

Cankr-Iletepoypr— 2024




Jluct cornmacoBanus paboueil mporpaMMbl AUCHUTUTAHBI

[Iporpammy cocraBui (a)

K.II.H., JIOIL. ( 24.06.24 . 1O. [TupoxxeHko

(OKHOCTB, Y4. CTETICHB, 3BAaHUE) (moamucsk, nara) (MHUIHATEL, aMHIIHS)

[Tporpamma omobpeHa Ha 3aceqanuu kadeapst Ne 1

«24» urons 2024 r, npotoxoi Ne06/2

3aBenytomuii kapeapoit Ne 1

iy

1.¢.-M.H.,JI01I. 24.06.24 A.O. CMupHOB

(y4. cTeneHs, 3BaHUE) (moamucs, nara) (vHUIHATEL, (aMHITHs)

3amecTuTeNnb TUpPEeKTOopa HHCTUTYTa Ne2 1o MeToAnYecKoi pabore

Y /4

Jo1.,K.T.H.,JI01I. 24.06.24 H.B. MapkoBckas

(TOMKHOCTB, y4. CTETICHb, 3BaHKE) (moxmucek, nara) (MHUIMANTEI, (aMUITHs)



AHHOTaUs

Hucuunnuna «MaremaTuka. AHaAIUTUYECKasi TEOMETPHs U JIMHEWHas anre6pa» BXOAUT B
o0pa3oBaTeNbHYI0 NPOrpaMMy BBICIIETO 00pa3oBaHUsi — TMporpammy OakajaBpuaTa IO
HarpaBjeHu0 moAroToBku/ crnenuaibHOCcTH  12.03.04 «bHOTEXHMYECKHE CHUCTEMBI U
TEXHOJIOTHMM» HaIpaBJICHHOCTH «bHOTeXHHYeCKHe W MEIWIMHCKUE amnmaparbl U CUCTEMBI».
Hucnunmuna peanusyercs kadeapoit «Nely.

JlucuurinHa HareleHa Ha (P OPMHUPOBAHKE Y BBITYCKHUKA CIIEIYIOIIUX KOMITETCHIIUN:

VYK-2 «CrnocobGeH ompenenarh Kpyr 3aja4 B paMKaxX IOCTaBJICHHOW 1M W BBIOMpaTh
ONTUMAJIFHBIC CIIOCOOBI MX PEIICHUs, UCXOI U3 NEHCTBYIOIMINX MPABOBBIX HOPM, HMEIOIIUXCS
PECYPCOB U OTPaHUUYCHUI»

OIIK-1 «Cnoco0GeH NpUMEHATh €CTECTBEHHOHAYYHbIE M OOIIEHMH)KEHEPHbIE 3HAHMUA,
METO/Ibl MAaTEMaTUYECKOT0 aHaIN3a U MOJICIIMPOBAHUS B MH)KEHEPHOU JESTEIbHOCTH, CBA3aHHON
C pa3paboTKOH, MPOCKTUPOBAHWEM, KOHCTPYHPOBAHHMEM, TEXHOJIOTHSIMH IPOU3BOJICTBA U
IKCIITyaTalluu OMOTEXHUYECKUX CUCTEM

Conepkanve NUCHMIUIMHBI OXBAaThIBAET KPYr BOIIPOCOB, CBS3aHHBIX C TEOpHUEH
KOMIUIEKCHBIX 4YHCEJ, CHCTeMaM{ JMHEHHBIX ypaBHEHUH, JIHHEWHBIMH MPOCTPAaHCTBAMH,
BEKTOPHOU anre0por U aHATUTUYECKON reoMeTpHei.

[IpenogaBanne AMCHUIUIMHBI MpeAycMaTpuBaeT cieayromue (OpMbl OpraHu3aliu
yueOHOro mpolecca: JeKyuu, Npakmudeckue 3aHAMus, CcamocmosmenvHas paboma
obyuarowe2ocs.

[IporpamMmmMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONIUE BUIBI KOHTPOJS: TEKYIIUH
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHAsI aTTecTalus B (hopMe IK3aMeHa.

OOmast TpyA0EMKOCTh OCBOCHUS JHUCUUILIMHBI COCTaBISACT 5 3adeTHBIX enuHuIl, 180
YacoB.

S3bIK 00yueHus 0 JUCHMIIUHE KPYCCKUM »



1. TlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOyUEHUS IO JUCIHILTAHE
1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

Hucnummuaa «MaremaTtuka. AHAaTUTHYECKas TEOMETpUs W JIMHEWHas anrebpa»
SIBJIIETCS. BOKHOM COCTaBHOM YacThIO Kypca BbICIIEH MaTeMaTUKH, KOTOPBIN JIC)KHUT B OCHOBE
BCell cucTeMbl BBICHIETO O0pa3oBaHUS COBPEMEHHOTO  CHEIMAINCTa M HM3y4aer
MPOCTPAHCTBEHHbIE (OPMBI U  KOJIMYECTBEHHBIE COOTHOILIEHUS OKPY)KAIOIIEro Hac
JEACTBUTEIILHOTO MUpA.

W3ydyenne  gaHHOM  OUCHUIUIMHBI  TO3BOJISIET  Pa3BUTh  MPOCTPAHCTBEHHOE
NPEJCTaBICHUE CTYJACHTa; CTUMYJIHMPYET €ro BOOOpaXEHHE; pPAa3BHUBAECT €ro CYETHBIC
CIIOCOOHOCTH; TMO3BOJIIET JIEMOHCTPUPOBATH LIEJICYCTPEMIEHHOCTh, OPraHU30BaHHOCTh INPHU
MIPOBEICHUH OOJIBIIETO 00hEMa BHIYUCICHUH; 00BEANHSACT OOJBIIMHCTBO PAHHEE N3YUYEHHBIX
MOHSATHUH.

BaxHOCTh yKa3aHHBIX MOJIOKEHUH OOYCIIOBIIEHAa TeM, YTO MaTeMaTHKa SIBJISIETCS HE
TOJIBKO MOIIHBIM CPEJICTBOM PELICHUS MPUKIATHBIX 337]a4 U YHUBEPCATbHBIM SI3bIKOM HAYKH,
HO TaKXe€ U 3JIEMEHTOM OOIIel KyIbTypHI.

Matematuueckue METOAbl HMCCIEOBAHUS, MOJEIUPOBAHUS, MPOCKTHUPOBAHMUS,
OIMPAIOIIYIOCS HA JaHHYIO AUCHUIUIMHY, HTPAIOT BCE OOJBIIYIO POJIb B COBPEMEHHOM Hayke
U TeXHUKE. B 3HaYNTENbHOM CTEMEeHU 3TO BHI3BAHO BCE YOBICTPSIOIIUMCS Pa3BUTUEM HAYKH H
TEXHHWKH, TJIABHBIM 00pa3oM BBIYHCIUTEILHON TEXHHKHM W HH()DOPMAIIMOHHBIX CHCTEM, a
TaK)Xe KOMIBIOTEpPHU3AIMel MpakTUYecKH BceX obOmacTeil 3HaHHM. BO3MOXHOCTH yCIENTHOTO
WCIIOJIB30BAHUSI MATEMATHKH JUIS PEIICHUS KOHKPETHBIX 3a/1a4 CYIIECTBEHHO PACIIMPSIOTCS,
4YTO, B CBOIO OdYepelb, MPUBOAUT K HOBBIM TpPEeOOBaHUSAM, TMPEABIBIAEMBIM K
MaTeMaTHYeCKOMY OOpa30BaHHMIO COBPEMEHHBIX CIEIHMAIMCTOB B OOJIACTH MAaTEMaTHUYECKUX
METO/IOB.

B oOnactn BocmHTaHHS JUYHOCTH WENBIO IMOATOTOBKH I10 JaHHOW JUCHUIUIMHE
aBrsgeTcs (HOpMHUpPOBAHHE CIOCOOHOCTH JIOTHYECKH BEPHO, ApTyMEHTHPOBAHHO M SICHO
CTPOUTH YCTHYIO U TUCBMEHHYIO PEYb.

1.2. JlucumnimHa 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 pe3ynbraTe u3yueHus AMCHUUIUIMHBI OOydaroluiics AOKEH 00JanaTh CIEqyIOIHUMU
KOMIIETEHIIUSIMU MM UX YacTsAMU. KoMneTeHIMM 1 WHAMKATOPBl UX JAOCTHXEHUS MPUBEICHBI B
tabnurue 1.

Tabnuua 1 — IlepeyeHp KOMIETEHIIMHA U MHAMKATOPOB X JOCTHXKEHHUSI

Kareropus (rpynna) Konx n HanmeHoBaHue Konx n HanMeHOBaHME HHIMKATOpa
KOMIIETCHIIMU KOMIIETCHIIUU JOCTHKEHHS] KOMIIETEHIIUU

VYK-2.3.1 3HaTh BUABI PECYPCOB U
VYK-2 Cnocoben peeyp
OTPaHUYEHUS TSl pEIIEHUs TOCTaBICHHbIX
OTIpeNeNATh KpyT
3aJ1a4 B paMKax anat
pamKa VYK-2.V.1 ymeTs NpoBOIUTH aHAJIN3
IIOCTaBJIEHHOW LIENH o
A BLIGHDATE MOCTaBJIEHHOW LIeH U (POPMYyJINPOBATH
P 3aJ]au, KOTOpPbIe HEOOXOJMMO PEIINUTh IS
ONTUMAJIbHBIE
YHuBepcanbHble ee IOCTH)KEHUs
CIocoObl UX
KOMIIETCHIIUU VK-2.V.3 ymeTs BoIABUTATH
pELIeHNUs, UICXOAs U3 . .
allbTepHATUBHBIE BAPUAHTHI IEHCTBUH C

EHCTBYIONTUX
a1 m [[eJTbI0 BRIOOpA ONTUMAJIBLHBIX CTIOCOO0B
MPaBOBBIX HOPM,

peIIeHus 3a/1a4, B TOM YUCJIE C IIOMOIIBIO
HAMEIOIIUXCS

IU(POBBIX CPENICTB
pecypcoB u

o YK-2.B.2 B1aseTh HaBbIKaMu BBIOOpA

OTpaHUYCHUHN

ONTHMAJIBHOTO CII0c00a pCHICHUS 3a4a4 C




Y4E€TOM HMEIOIINXCS YCIOBUH, PECYPCOB U
OrpaHUYECHUN

OIIK-1 Cnocoben
PUMEHSTh
€CTECTBCHHOHAYYHBIC
1 OOIICHH)KEHEPHBIE

OIIK-1.3.1 3Hath yHIaMEHTAIbHBIC
3HAHUS, METOIbI

3aKOHBI IMTPUPOJAbI © OCHOBHEIC

MaTEMaTHUYECKOI 0
MaTeMaTHYeCKHUe 3aKOHBI PU PEeLUICHUH
aHaynM3a u .
3aj1a4, CBS3aHHBIX C pa3pabdoTKOii,
MOJIEJIUPOBaHUS B
. MIPOEKTUPOBAHUEM, KOHCTPYHPOBAHUEM,
MHKCHEPHOM

Oo6menpodeccnoHanbHbIC TEXHOJIOTHSIMU TTPOU3BOJICTBA U

JeSITEIIbHOCTH
KOMIIETEHIIUH CBAAHIO ¢ ’ HKCIUTyaTallul OMOTEXHUYECKUX CUCTEM
A3pA60TKOG OIIK-1.V.1 ymeTb npuMeHATh 3HAHUS
Ir)l OI;KTH OBa’HI/IeM €CTECTBEHHbIX HayK B MH)KEHEPHOU
KEHCT p OBaHHe;A [IPAKTUKE IPOEKTUPOBAHUS
PYHP > | OMOTEXHUYECKHX CUCTEM U MEIULIMHCKUX
TEXHOJIOTUSIMU .
1763 (01207

IIPOU3BOJICTBA U
HKCIUTyaTalH
OMOTEXHUYECKUX
CUCTEM

2. Mecro nucuurnHbl B cTpykType OI1
Juctumuimaa He Oaswpyercs Ha 3HAHUSX, paHEe MPUOOPETEHHBIX CTYJACHTAMH IIPU
M3YYEHUHU B BY3€ KaKUX-JTHOO TUCIUILINH.
3HaHus, MOTYYEHHBIE IPU U3YYCHUU MaTepuana JaHHOW JUCIUIUIMHBI, UMEIOT Kak
CaMOCTOATENIBHOE 3HAUYCHUE, TaK U UCIIOJIB3YIOTCS IIPU U3YyUYECHUH APYTUX JUCUUILIINH:
- Maremaruka. Teopusi BEpOATHOCTEN U MaTeMaTUYECKAsi CTATUCTHKA

3. OO0BEM | TPYJTOEMKOCTh JUCIUILTAHBI
Jlanapie 00 o0meM oO0beMe TUCIUIUIMHBI, TPYJOEMKOCTH OTAENBHBIX BHUJIOB yueOHOU
paboTHI IO TUCHIHTLUINHE (M paclpeelieHUue 3TOH TPYIOSMKOCTH 10 CEMECTpaM) MPeCTaBIICHBI B
Tabnure 2.

Ta6muia 2 — O0beM U TPYJ0EMKOCTh JUCITUTUITNHBI

TpynoeMKocTb 1o
Bun yuebnoii paboTbl Bcero ceMecTpam
Nol
1 2 3
Oowan mpyooemKkocma ouCUuUnIUHbL, 5/ 180 5/ 180
3E/ (uac)
U3 nux uacos npakmuueckoi no020moexu
Ayoumopnule 3anamus, BCEro vac. 68 68
B TOM YHCIIE:
nexiuu (JI), (dac) 34 34
npakTuueckue/cemunapckue 3anarus  (I13), 34 34
(gac)
naboparopsblie pabotsl (JIP), (dac)
KypcoBoii nmpoekT (pabdota) (KII, KP), (gac)
HK3aMeH, (4Jac) o4 o4
CamocmosamenvHnas paboma, Bcero (Jac) 58 58
Buo npomesxcymounoit ammecmayuu: 3ayer, OK3. DK3.




mudd. 3auger, skx3amed (3auer, Judd. 3aq,
DK3.*%*)

*x .
HpI/IMeanI/Ie . KaHJIUJIAaTCKHUHU 3K3aMCH

4. CopepxaHue JUCIUTUTUHBI
4.1. PacnpeneneHue TPyJIOEMKOCTH JUCIMILIAHBI IO pa3/ieiiaM U BUIAM 3aHITHIA.
Paznensl, TeMBl AUCIUTIITMHBI U MX TPYAOEMKOCTh IPUBEICHBI B TaOIUIIE 3.

Ta6ymma 3 — Pa3nensl, TeMbl TUCIUIUIMHBI, KX TPYIOEMKOCTh

Pasiesbl, TEMbI TUCIUTITHHBL Jlexwmn | 113 (C3)) - JIP KT CPC
’ (qac) (qac) (qac) (qac) (qac)
Cemectp 1

Paznen 1. KoMIutekcHbIC YnClia 1 MaTPHUIIBI 6 8 10
Paznen 2. CucteMbl THHEHHBIX YpaBHEHUH 6 9 10
Pasnen 3. JIunelinbie MpocTpancTBa 5 0 10
Pasnen 4. Bekropsl 6 8 10
Paznen 5. [Ipsmast Ha IIOCKOCTH 4 4 6
Paznen 6. [IpsiMas 1 II0CKOCTH B MTPOCTPAHCTBE 4 5 6
Pasnen 7. KpuBble BTOpOro nopsaka 3 0 6
Hroro B cemecTpe: 34 34 58
Uroro 34 34 0 0 58

[IpakTnueckass MOATOTOBKA 3aKJIOYAeTCsl B  HEMOCPEICTBEHHOM  BBIIIOJHEHUU
Oo0y4arolMMHUCST ~ OMNpENEeNEeHHBIX  TPYIOBBIX  (YHKUMH,  CBA3aHHBIX C  Oy;yumiei
npoQeCCHOHATBHON J1EATEIbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHH.
Coneprxkanue pa3iesIoB U TEM JICKITMOHHBIX 3aHATHI IPUBEACHO B TaOuIE 4.

Tab6nuia 4 — ConepxaHue pa3esioB U TeM JEKIIMOHHOTO UK
Howmep pasnena HasBanue u conepkaHue pa3ieioB U TEM JIEKIIMOHHBIX 3aHATUI

1. IToHsATHE KOMIUIEKCHOTO Uncia. JlelcTBUs Hal KOMIUIEKCHBIMU YUCIIaMU B
anrebpandeckoit ¢dopme. JlelcTBUs Haag KOMIUIEKCHBIMH YHCIAMH B
Tpuronomerpuueckoir popme. dopmyna Myaspa. M3pneueHue KopHs H3
KOMILUIEKCHOTO uncia. (2 gaca)
[Tonstue martpunel. JIuHelHble onepanuu Haja marpuuamu. JIunelHas
3aBUCUMOCTh W HE3aBUCHMOCTb MATpUL. TpaHCHOHMPOBAHHME MAaTPHIL.
YMHOkKEeHHEe MaTpull. MHOTOUYJIEHbI OT KBaJIpaTHBIX MaTpull (4 Jaca)
2. Onpenenurenu u ux cpoiictBa. ObpatHas MaTpuna. Pemenue npocreimmx
MaTpuU4HbBIX YypaBHEHUH. MaTpuyHblii METOJ pEUICHUS JIMHEHHBIX
ypaBHeHHUH. (2 gaca)
Metoxa Kpamepa. Meron ["aycca. (2 yaca)
CoOcTBeHHbIE 4YHClIa U COOCTBEHHBbIE BEKTOPBHI KBaJAPATHBIX MaTpHIL.
DyHKIIUHN OT KBaJIpaTHBIX MaTpHIl (2 yaca)
3. JIuneininple npoctpaHcTBa. OmnpeneneHie W nOpuMmepsl.  bazuc wu
KoopauHaThl. JluHeliHble mpeoOpa3zoBaHuMd. Marpuua — JIMHEHHOro
npeoOpa3zoBanus. (5 4acoB)
4. I'eomeTrpuueckue BekTopbl. OCHOBHBIE OlNpeaeacHus. JInHelHbIe onepanuu
HaJl BeKTopaMu. JInHeitHas He3aBUCUMOCTh BeKTOpoB. basuc. KoopauHats!.




CucremMbl KOOPIMHAT HA TFIOCKOCTH M B IPOCTPAHCTBE (4 yaca)

CkansipHO€ IIPOU3BECHHE BEKTOPOB. BEKTOpHOE POU3BENEHNE BEKTOPOB.
CwMmenianHoe Ipou3BeieHue BEKTOPOB. (2 yaca)

5. VYpaBHeHUsI TIPSAMON HA TUIOCKOCTH. 3aJladyd HAa COCTABJICHUE YpaBHEHUM
npsiMoi. (2 Jaca)

Yron Mexay npsiMbIMU Ha IUIOCKOCTU. PaccTosiHue OT TOYKH 10 NPAMOM Ha
wiockocTu. Paccrosinue Mexay napajuieabHbIMU NPSIMBIMA. (2 yaca)

6. YpaBHeHHUsI IJIOCKOCTH. 3ajaHue PSIMOI B TpocTpaHCTBe. (2 yaca)

Yron Mexny INIOCKOCTSAMH. YTOJI MEXIy IPSIMBIMU B IIPOCTPAHCTBE. YTOJI
MEXIy MNpsSMOM M IUIOCKOCTBIO. PaccTositHMe OT TOYKM A0 IUIOCKOCTH.
PaccrosHue Mexxny napajijiesIbHBIMHM IUIOCKOCTSIMH. PaccTrosiHue oT TO4Ku
JI0 IPSIMOM B ITPOCTPAHCTBE. (2 yaca)

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

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHI U UX TPYAOEMKOCTh IPUBEICHBI B TAOIUIIE 5.

Tabmuna 5 — [IpakTuyeckue 3aHATHS U UX TPYJAOEMKOCTb

Ne
/o

TeMbl MpakTUYECKUX
3aHATUN

@OpMBI IPAKTUYECKUX
3aHATUN

TpynoemMkocTsb,
(gac)

N3 Hux
MPAaKTUYECKOU
MOJITOTOBKH,
(dac)

No
paznerna
TIACIIAII

JIAHBI

Cewmectp 1

JencTBus Haj
KOMILJIEKCHBIMHU
YHCIIaMH B
anreOpanyeckon
dbopwme.
Tpuronomerpuueckas
dhopma
KOMIIJIEKCHOT'O YHCIIA.

Pemenue 3agau

JencTBus Haj
KOMILIEKCHBIMU
YHCIIaMH B
TPUTOHOMETPUYECKOU

dhopme

Pemenue 3agau

JIunelinple onepanuu
HaJ| MaTpULIAMHU.
TpancnoHnpoBanue
MaTpHL. Y MHOKEHHE
MaTpuIl

Pentenue 3anau

KonTponbnas pabota
Nel

Pemenne 3anau

Brruncnenue
OnpeaeuTENEH.
OOpatHas matpuiia.
Pemenne MaTpuuHbIX
YPaBHEHHUH.

Pemenne 3anau

MarpuuHblii METON

Penrtenue 3amau




pELIECHHS CUCTEM
JIMHEMHBIX
ypaBHeHU. MeToj
Kpamepa

7. Meron I'aycca

Pentenue 3anau

8. | Konrponbhas pabora
No2

Pemenune 3anau

9. Paznoxenue
BEKTOPOB 110 0a3ucy.
Brruncienue
KOOpJIMHAT TOYCK B
o01eit 1eKapToBOi
CHUCTEME KOOPJIUHAT.

Pemenune 3anau

10. CkansipHoe
NIPOM3BEICHUE
BEKTOPOB

Pemenue 3anau

11. BekTopHoe u
CMEIIaHHOE
MIPOU3BEIICHUS
BEKTOPOB

Pemenne 3agau

12. | KontponbHas pabota
Ne3

Pemenne 3agau

13. | VYpaBHeHus npsimoin
Ha IIOCKOCTH.

Pemenue 3agau

14. | 3apmauu Ha IPSAMYIO
Ha MJIOCKOCTH

Pemenune 3anau

15. | Ilpsimast ¥ TUIOCKOCTH
B [IPOCTPAHCTBE

Pentenue 3anau

16. | KonTponsHas padota
Neq

Pemenue 3agau

Bcero

34

4.4. JlabopaTtopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHH U UX TPYJOEMKOCTb IIPUBEICHBI B TabIuUIE 6.

Tabmuna 6 — JlabopaTropHble 3aHATHS U UX TPYJOEMKOCTh

Ne
/o

HaunmenoBanue 1a60paTopHBIX paboT

TpynoemkocTsb,
(gac)

N3 Hux
MPAKTUYECKON
MOATOTOBKH,
(dac)

Ne
paszena
JIACITUTT

JINHBI

VY4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

Bcero

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BHITIOTHEHUE KypCOBOU PabOTHI
Y4eOHbIM MJIaHOM HE TPEIyCMOTPEHO

4.6. CamocrosrenbHas padoTa 00y4aronmxcs
Buapl camocTosiTennbHON paboOThI M €€ TPYI0EMKOCTh MPUBEICHBI B Ta0IHIIE /.




Tabmuua 7 — Bugsl caMoCcTosTeNbHON PabOTHI M €€ TPYIOEMKOCTb

. Bcero, | Cemectp 1,
Bun camocrosiTensHO#M paboThI
qac qac
1 2 3
W3ydeHue TeopeTHUecKoro MmaTepuania
16 16
nucuuruael (TO)
Kypcopoe npoektuposanue (KII, KP)
Pacuerno-rpaduueckue 3ananus (PI'3)
Brimonaenue pedepara (P)
[ToaroroBka K TEKyIieMy KOHTPOJIO 16 16
ycneBaemoctu (TKY)
Jomamaee 3ananue (J13) 16 16
KonTponbubie pabotel 3a04HNKOB (KP3)
IToaroroBka K MpoOMeEXyTOUHOU
10 10
atrecrauuu (I1A)
Bcero: 58 58

5. IlepeuyeHnb y4eOHO-METOAMYECKOTO OOSCTIICUCHUS

JUISL CAMOCTOSITEIbHON pabOoThI 00YYAIOMIMXCS IO TUCITUILINHE (MOIYIIIO)

Y4eOHO-MEeTOINYECKHE MaTephallbl ISl CAMOCTOSITENIbHOW paboThl 00yJaromuXxcs yKa3aHbl B

ma. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUE€OHBIX U3JaHUN

[lepedyeHb neUaTHBIX U DJEKTPOHHBIX YYeOHBIX M3/IaHUH MPUBEIEH B TaOIUIE 8.
Tabnuua 8— [lepeyeHp Me4YaTHBIX U AJIEKTPOHHBIX YUEOHBIX M3AaHUMN

Kommuectso
JK3EMIULIPOB B
Ug_ll_nigec bubnuorpadudeckas ccpuika OubmoTeKe
(KpoMe SEKTPOHHBIX
AK3EMILISIPOB)

YK 514 BBK Bbexnemuriera JI.A., [lerposuy A.1O., UyGapos 1. A. 200
22.151b42 COOpHUK 3a7a4 110 aHAIUTHYECKON T€OMETPUH U

TUHEeHoi anrebpe: Yueo. mocooue / [lox pen. 11.B.

beknemuera. — 2-e u3., nepepad. — M.: DUSMATIIAUT,

2006. — 496 c.
YK Kazakos A.fl, Makapoa M.B. Maremaruxka. 50
517.521(075.8) Amnanurnyeckas reomerpus: yue6. [Tocooue / CII6.:

I'VAIL, 2019. - 51 c.
http://e.lanbook.co | beknemumes, /I.B. Kypc ananutndeckoil reoMmeTpuu 1 OBC Jlanp
m/book/58162 JIMHENRHON anreOpsl. [DIeKTPOHHBIN pecypc] —

Onekrpon. nan. — CII6. : Jlans, 2015. — 448 c.
http://e.lanbook.co | beknemuiiera, JI.A. COOpHUK 33134 10 aHATUTHIECCKOM 9BC Jlans
m/book/72575 TEOMETPHH U JTMHEHHOM anredpe. [DIeKTpOHHBIH pecypc]

/ J1.A. Bexnemumena, J1.B. bexnemumes, A.1O.

[letposuy, N.A. UybapoB. — Dnextpon. nan. — CIIO. :

Jlanb, 2016. — 496 c.
http://e.lanbook.co | HoBukos, A. Y. Hauana nuneiiHo# anreOps! u OBC Jlaub

m/book/71997

aHAJIMTHYECKas reoMeTpus : yueOHoe mocooue / A. U.
Hosukos. — Mocksa : DUSMATIJINUT, 2015. — 376 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 | MaTemaruka. 3a1a4un TOBBILICHHON TPYIHOCTH JIISI 3BC Jlanb
om/book/115483 CTYIEHTOB BY30B : yuebHoe mocobue / . B. MBanos, O.
K. UBanosa, O. A. OxyneBa, H. A. ToimueHHUKOBA ; O]
penakuueii W. B. IBanosa. — Cankr-IletepOypr : Jlans,
2019. — 156 ¢

WeneBa, A. M. Jluneiinas anredpa. AHaTATHICCKAS 9BC Jlaub
https://e.lanbook.c | reomerpus : yae6HOe nocodue / A. M. Usnesa, I1. U.
om/book/152265 Mpunyrkas, . 1. YepHsix. — 5-¢ u3a-e, UCup. u A0, —
Hosocubupck : HI'TY, 2019. — 183 c..

https://e.lanbook.c | Beknemuies, /1. B. Kypc aHanuTu4deckoii reoMeTpuH U 2BC Jlanb
om/book/58162 JMHEHHON anreOps : yueOnuk / /1. B. Bexiemuiies. —

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

448 c.
https://e.lanbook.c | T'eBopksn, I1. C. Bricmas Matematuka. JInneinas OBC Jlanp
om/book/48192 anreOpa U aHAJTMTHYECKAst TEOMETPHUs : ydeOHOe mocodue

/ I1. C. T'eBopksin. — Mocksa : ®DUSMATJINUT, 2011. —

208 c.
https://urait.ru/bco | Jluneitnas anrebpa 1 aHATUTHYECKAsI TEOMETPHS:
de/436467 y4eOHHK U pakTHKyM s By30B / E. I'. [TnoTHuKoBa, A.

I1. UBanos, B. B. JlorunoBa, A. B. Mopo3oBa; moj
penakuueii E. I'. IInoTHukoBoil. — Mockaa:
M3parensctBo FOpaiit, 2019. — 340 ¢

https://urait.ru/bc | Caburos, 1. X. Jluneiinas anreopa u

0de/493221 aHAJIMTUYECKAs TEOMETPUS: Y4eOHOE TToco0ue JIJIst
By30B / 1. X. Cabutos, A. A. Muxarnes. - 2-¢ u3a.,
ucnp. u aon. - Mocksa: U3narensctBo IOpaiit, 2022.

— 258 c.
https://urait.ru/bc | ITaxomoBa, E. I'. Jluneitnas anredpa u
0de/434042 a”HanmuTH4yeckas reomeTpusi. COOpHUK 3a1aHUM:

yaeOHoe rmocobue /s OakanaBpuara U ceruainTeTa
/ E. T". ITaxomoBa, C. B. PoxkoBa. - Mockaa :
WznarensctBo Opaiit, 2019. - 110 c.

https://urait.ru/bc | JIyosiruna, E. H. Jluneiinas anredpa: yue6HOe
00de/430892 noco6wue ais By3oB / E. H. JIyosiruna, E. M.
BeutomoB. - 2-e u3a. - Mocksa : 3natenbcTBo
IOpaiir, 2019. - 150 ¢

7. TlepeyeHb AIMEKTPOHHBIX 00Pa30BaATEIBHBIX PECYPCOB
WH(OPMAIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTu « IHTepHeT»
[Tepeuenn AIIEKTPOHHBIX o0pa3oBaTenbHbIX pecypcoB nH(pOpPMaIMOHHO-
TEJIeKOMMYHUKAIIMOHHONW ceTu «MHTepHeT», HEOOXOIMMBIX JJIi OCBOCHHS TUCIUILIAHBI
npuBeieH B Tabmuie 9.

Tabmuma 9 - IlepedyeHbp DJIEKTPOHHBIX O0pa30BaTENbHBIX PECYpPCOB HMH(POPMAIIOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTh «HTepHeT»
URL anpec HaumenoBanue

http://www.math-net.ru OOb1epoccuiickuii MaTeMaTHYeCKUi mopTa
http://e.lanbook.com/view | OBC «Jlaub»

8. Ilepeuenr MHGOPMAITMOHHBIX TEXHOIOTHIA
8.1. [lepedyenr mporpaMMHOrO OOECIEUEHHUs, WCIOIb3yeMOTr0 TMPU OCYIIECTBICHUHI
00pa30BaTeNbHOTO MpoIiecca MO TUCIUTUIHHE.
[TepedyeHs ucmoyb3yeMoro mMporpaMMHOT0 ooecriedeHus mpeacTasieH B Tabmuiie 10.



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

Tabmuua 10— Ilepedens nporpaMMHOTo 00ecTIeYeHHS

Ne /i1 HaumenoBanue

He npenycmorpeno

8.2. IlepeucHb HH()OPMAIMOHHO-CIIPABOYHBIX CHUCTEM,HCITOJIb3yEeMBIX pH
OCYIIECTBIIEHUU 00Pa30BaTEILHOTO MPOIIecCca MO JUCIUILTHHE

[lepeueHb UCHOAB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEJICTaBICH B
Tabauie 11.

Tabmuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t Haumenosanue

He npenycmorpeno

9. MarepuanbHO-TeXHHYECKast 6a3a
CocraB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeILHOTO MpoIiecca MO TUCIUIUIHHE, IPEICTaBICH B Tabmuiel 2.

Ta6mmma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl

Ne HaumenoBaHue coCTaBHOM yacTu Howmep aynutopuu
n/n MaTepHATbHO-TEXHUYECKOM Oa3bl (1pu HEOOXOUMOCTH )
1 | YueOHnas aynuTopus ajs 3aHATUH JIEKIIMOHHOTO TUIIA, 3aHATHH yi. 'actenno, 1. 15,

CEMMHAPCKOI0 TUIIA, IPYIIIOBbIX U UHAUBUAYAJIBHBIX
KOHCYJIbTAIIUH, TEKYILETO KOHTPOJIA U IIPOMEKYTOYHOMN
arrectauuu. OcHamenue: Crennanu3upoBaHHas MeOeb;
TEXHUYECKHE CPeACTBA O0yUESHMs], CIIyKaIlUe IS
IpeJcTaBiIeHNs yueOHol nHpopMmaly 60IbIION ayAUTOPUH;
Ha0O0p AEMOHCTPALIMOHHOI0 000PyI0BaHHUS

2 | YyeOHas ayuTopus AJs IPAKTHUECKUX 3aHATUH, 3aHITHIA yi. I'actenno, 1. 15,
CEMHHAPCKOTO THIIA, TPYIIIOBBIX U WHIAUBUIYTbHBIX
KOHCYJIbTAIIN, TEKYIIEr0 KOHTPOJIS U MPOMEKYTOYHON
arrectaruu. OcHamenue: Crnienain3upoBaHHast MeOelb;
TEXHUYECKHUE CPEJICTBA OOyUEHUS, CITy>KaIHe TS
npecTaBieHus yueOHoi nHpopmanyu 00abIION ayJUTOPHUH;
MIEPEHOCHOM HAOOP IEMOHCTPAIMOHHOTO 000pYIOBaHUS

10. OueHouHbIE CpeACTBA ISl MPOBEICHUS TPOMEKYTOUHOM aTTeCTaIli
10.1. CocTaB OIIEHOYHBIX CPEIACTBIJIA TPOBEJACHHUS IPOMEKYTOYHOW aTTEeCTaIluH
oOyJaronuxcs Mo AUCHUIUINHE MPUBEACH B Tadnuie 13.
Tabmuma 13 — CocTaB OIEHOYHBIX CPEJICTB JIJIS IPOBEACHHSI IPOMEKYTOTHON aTTeCTAIlNN

Bug HpOMC)KyTO‘lHOﬁ aTTeCTallun HCpC‘-ICHB OIICHOYHLIX CPCACTB

DK3amMeH CnHcok BONPOCOB K IK3aMEHY;
TecTsl.

10.2. B kayecTBe KpUTEpUEB OICHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMIIETEHIMI OOYyYaloUIMMHCS TIPUMEHSETCS 5-0ayulbHasi MIKajla OIEeHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIIN, KoTopas mpuBeaeHa B Tabuune 14. B TeueHne cemectpa MOXKET UCIOIb30BaThCS
100-6ammpHas  mIKama ~— MOAYJIBHO-PEUTHMHTOBOM  CHUCTEMBl  YHHUBEpPCUTETa,  IpaBuja
UCIIOJIb30BaHUSI KOTOPOH, YCTAHOBJIEHBI COOTBETCTBYIOIUM JIOKAJbHBIM HOPMATUBHBIM aKTOM
I'VAIL




Tabmuua 14 —Kpurepun olleHKH YpOBHSI CQOPMHUPOBAHHOCTH KOMITETEHIIUH

Or1eHKa KOMITETEHITUH

5-0ayubHas mKana

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITETEHIIMI

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBII
MaTepua;

— YBEPEHHO, JIOTUYHO, [10CJIEI0BATEIBLHO U TPAMOTHO €T0 U3J1araerT;

— ONMHUpasiCh Ha 3HAHHWS OCHOBHON W JIOTOJHUTEIHHOM JHUTEpaTyphl,

«OTIIHUYHO) o
GATTCHO TECHO TMPHUBSA3BIBAET YCBOCHHBIE HAYYHbIC TTOJIOKEHUS C MPAKTUUYECKOU
JIeATEeTbHOCTBIO HAIIPABIICHUS;
— yMeno 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMEBIE UM HJICH;
— JIeJIaeT BBIBOALI U 000OIICHHUS;
— CBOOOJTHO BJIQJICET CUCTEMOM CIICIMAIM3UPOBAHHBIX TTOHITHH.
— o0yyJarouuics TBEPI0 YCBOMII MMPOTPAMMHBIN MaTepuai, TPpaMOTHO H
[0 CYUIECTBY H3Jara€T €ro, ONHUPasChb HAa 3HAHUS OCHOBHOWU
JTUTEPaTypHI,
«ODOLLIOY — HE J0IIYCKAET CYILIECTBEHHBIX HETOYHOCTEN;
P — YBSI3BIBAET YCBOCHHBIE 3HAHUSl C MPAKTUUYECKON JESITEIbHOCTHIO
«3a4TEHO)
HaIlpaBJICHUS,
— apryMEHTUPYET Hay4YHBIC MTOJI0KEHNUS,
— JIeJIaeT BBIBOALI H 000OIIECHHUS;
— BIIAJICET CHCTEMOM CIICIMAIM3UPOBAHHBIX TOHITHH.
— o0yyarouuiicss yCBOMJI TOJBKO OCHOBHOW IPOrpaMMHBIM MaTepual,
[0 CYILIECTBY H3JIaraeT €ro, ONMpasCh Ha 3HAHHUS TOJHKO OCHOBHOM
JUTEpaTyphl;
— JIOIYyCKaeT HeCYIIECTBEHHbIC OIIMOKU 1 HETOYHOCTH;
«yJIOBJIETBOPUTEIIHHOY o
— UCTIBITBIBACT 3aTPYAHEHUST B MPAKTUYECKOM NPUMEHEHUW 3HAHUM
«3a4TEHO)
HaIlpaBJICHUS,
— cJ1abo apryMeHTHPYET HayuHbIE MTOJI0KECHHUS,
— 3aTpyAHsieTcs B (OpMYyITUPOBAHUHN BBIBOJIOB M 00O0IIECHUI;
— YAaCTUYHO BJIAJICET CUCTEMOM CIEIUATN3UPOBAHHBIX HOHSITHH.
— oOyyJaronuicss He YCBOWJ 3HAYUTEIBHOM 4YacTH MPOrPaMMHOTO
MaTrepuana;
— IOMyCKaeT  CYIIECTBEHHbIE  OMIMOKM W  HETOYHOCTH  TIpH
«HEYIOBIIETBOPUTEIILHOY
PacCMOTpPEHHH MPOOJIeM B KOHKPETHOM HAIMPABJICHUH,
«HE 3a4TEHO»

— MCTIBITBIBAET TPYIHOCTH B MPAKTHYECKOM PUMEHEHUN 3HAHHMIA;
— HEe MOXKET apryMEeHTHPOBATh HAY4YHbIE MTOJIOKECHMUS;
— He (JOpMYIHPYET BBIBOJAOB U 0000IICHHH.

10.3. TunoBble KOHTPOJIbHBIE 33/1aHUS WM UHbIE MaTEPHAIIBI.
Bompocsr (3agaun) asns sK3aMeHa mpeicTaBieHsl B Tabmauie 15.

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

Kon
No /it [Tepedens BOmpOCOB (3a1a9) TSI SK3aMeHA HHMKaTOpa
YK-2.3.1
3amanue 1.
1) BbIYHCIUTH MPOU3BEICHHE KOMIUICKCHBIX YHCET B
anreOpanveckoit hopme 3anucu
(5+ 2i)* (6 + 5i)
L Orger: 20+37i

2) BepHo yn yTBepkIcHuUE: «/leiicTBUTEIbHAS YaCcTh
NPOM3BEACHUS KOMITJIEKCHBIX YHCel B anreOpanyeckoi popme
3alMCH paBHA MPOU3BEACHUIO AEHCTBUTEIBHBIX YaCTEH
COMHOXMUTENEN». OTBET apryMEeHTUPYHTE.




OTtsert: Hesepno (BepHBIM 0TBETOM SIBJIsSIETCS
yTBepaxaeHne: «JlediCcTBUTEJbHAS 4YACTh MNPOU3BeEIEHUS
KOMILJIEKCHBIX 4YHCeJl B ajredpamyeckoid ¢opme 3amucu
BbIYMCJISIETCS KaK Pa3HOCTH Npou3BeIeHUs1
NeMCTBUTEJbHBIX YacTell M NMPOU3BeAeHNs] MHUMBIX YacTeil
COMHOKUTeJIe»).

3aganue 2.

1)

2)

BBI4ucIuTh Npon3BeeHIEe KOMIUICKCHBIX YUCEN B
anreOpanyeckoit popme 3anucu
(7 — 4i) = (1 + 3i)

OtBer: 19+17i

Bepno nu yrBepxkeHue: «/leicTBUTENbHAS YaCTh
MIPOM3BEICHUS KOMIUIEKCHBIX YMCeN B ajaredpanyeckoil popme
3aIIMCHU BBIYHCIIAETCS KaK PA3HOCTh IIPOU3BECHUS
JIEMCTBUTEIIbHBIX YACTEN U MIPOU3BEICHUS MHUMBIX 4acTeu
COMHOXkHUTENEN». OTBET apryMeHTUpPYITE.

OtBer: BepHo (BepHBIM OTBETOM SIBJISIETCH YTBEp:KIeHUE:
«/JleicTBUTEJbHAST 4YaCTh MPOU3BEAEHHUS KOMILJIEKCHBIX
yuces B ajredpandyeckoii popme 3anucu BbIYMCISIETCH KAK
Pa3HOCTL TNPOM3BeJAeHUs] JAeHCTBUTEJIbHBLIX YacTeil Wu
NMpoU3BeleHUs] MHMMBbIX YacTell COMHOXKUTeJIe).

3agadue 3.

1)

2)

Bbruucnuth npousBeeHNe KOMILIEKCHBIX YHCEN B
anredpandeckoil popme 3anucu
(7 + 4i)+ (4 —30)

OtBert: 40-5i

Bepno 1 yrBepxkaenue: «JleicTBUTENbHAS YaCTh
NPOM3BEACHUS KOMITJIEKCHBIX YHCell B alireOpandeckoit popme
3aIIMCH BBIYUCIIAETCA KaK CyMMa IIPOU3BEICHUS
JIEMCTBUTEIIBHBIX YaCTEN U IPOU3BEACHUS MHUMBIX 4aCTEU
COMHOXkHUTeNe». OTBET apryMeHTUPYHITE.

OtBer: HeBepHO (BepHBIM OTBETOM SIBJSIETCS yYTBEpP KICHUE:
«/leificTBUTE/IbHASL YACTh NPOU3BEACHNSI KOMILIEKCHBIX YHCes B
anredOpanyeckoil ¢gopme 3anUCH BBIYMC/IAETCH KAK Pa3HOCTH
NPoM3BeleHUs1 eCTBUTENbHBIX 4YacTell M MNPOM3BeIeHUs!
MHHMMBIX YacTell COMHOXKUTeJIEH»).

3amanue 4.

1)

2)

Bbruncnute npousBeieHue KOMIUIEKCHBIX YUCel B
anredpandeckoi popme 3anucu
(9 — 4i) % (8 — 5i)

OtBert: 52-77i

Bepno nu yTBepxkaenue: «JleiicTBUTENbHAS YacTh
MIPOM3BEICHUST KOMIUIEKCHBIX YUCEIN B anredpandeckoit popme
3aITUCH BBIYMCIISICTCS] KaK MPOU3BEICHIS] MHUMBIX YacTei




COMHOXUTEJEH». OTBET apryMeHTUPYITE.

OTtsert: Hesepno (BepHBIM 0TBETOM sIBJIsSIeTCS
yTBepaxaeHne: «JlediCTBUTEJbHAS 4YACTh MNPOU3BeIEHUS
KOMILJIEKCHBIX 4YHCeJl B ajredopamyecko Qopme 3amucu

BBIYHCIAETCH Kak pa3HOCTh NMPON3BeIeHUs
NeMCTBUTEJbHBIX YacTell U NMPOM3BeAeHUs] MHUMBIX 4YacTel
COMHOKUTeJIe»).

3amanue 5.

1) BbruHCIUTD NPOU3BEICHUE KOMIUICKCHBIX YHCET B
anreOpanyeckoit popme 3arnucu
(9 4+ 6i) (2 —7i)

OtBer: 60-51i

2) Bepuo nu yrBepxknaenue: «lIpou3BeneHre KOMIUICKCHBIX YHCENT
B ajredpanyeckoil Gpopme 3amucu MOXKET OBbITh BBIUMCIIEHO I10
IIPaBWJIy BBIUMCJICHMUSI NPOU3BEIEHUS MHOrowieHoB» OTBer
apryMEHTUPYNTE.

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

3ananue. YK-2.V.1
1) BBIYHCIUTH NPOU3BEACHHE KOMILUICKCHBIX YMCEIL.
a, = S{cusg + i sin E] un Z,= ?{cus;z+ i s:'n;—T]
T o o T o
OTtBert: 35((‘05‘5 + i sin E) = 35i
2) Bepuo nu yrBepkaeHue: «JIas BBIUMCICHHUS TMPOU3BEICHHUS
KOMIUIEKCHBIX ~ YHCEJl  HEeoOXOJAMMO  3amWcarh  HMX B
anreOpandeckom Buje». OTBET apryMEeHTUPYHTE.
OtBer: HeBepHO (BepHBIM OTBETOM SIBJSIETCH YTBep:KIeHHE:
«IIpu BBIYMCIEHMH TMPOM3BEACHUS KOMILUIEKCHBIX 4YHCeJl B
TPUTOHOMETPHYECKOMI (popme MOIYJIb pe3yJjbTaTra
BBIYMCJIACTCH KAK MpOU3BeleHHe MOAYyJed MHOKUTeJel, a
apryMeHT 4McJIa PABEH CyMMe apryMeHTOB COMHOKHTeJIei»).
3ananue. VK-2.V.3
1) BbIUHCITUTH 4acTHOE KOMIUIEKCHBIX qucen B

TPUTOHOMETPUUECKOH (hOopMe 3aMUCH.
T ' ' T
Z, 1D(casg— +i sm;]

z, S(cos=+izin~
2 5(cosZ+izinT)
T - - T o »
OtBer: 2 (EDSE +i smg) =3 +i
2) Bepno mm yrtBepkaeHue: «lIpu  BBIYMCICHHMH YacTHOTO
KOMIIJIEKCHBIX YUCEJ MOAYJIb U apIYMEHT pe3yJIbTaTa sIBISIOTCS

pe3ynbTaTaMu JelI€HUSA MOLYJIA ACIMMOro Ha MOIYJIb JEIUTENs
UM apryMeHTa JAeJuMOro Ha aprymMeHT paenutens». OTBer




obocHyiiTe.
OtBer: HeBepHo (BepHBIM OTBETOM SIBJISIETCSl YTBEp:KIeHHE:
«IIpH BBIYHCJIEHHMH YACTHOTO KOMILJIEKCHBIX YHCe] MOIYJb
pe3yJibTaTa fBJSeTCsl Pe3ybTaTaM jeJeHus MOIYJIf e TUMOro
HA MOIYJb AeJUTelNsi, 2 apryMeHTOM - Pa3HOCTh apryMeHTAa
JAeJTUTENIsl U APTYMEHTA JIeJTUMOT0»).

Kak Ha3piBaercst popma 3arucu KOMIUIEKCHOTO YHCIIa, MMEIOIast
BUIl z=|z|-(cos@Q+ising), Kak Ha3bIBAIOTCSA B ATOW 3amuCH |z| U @7

OTtBer: @Popma 3aNUCH KOMILIEKCHOT0 YHMCJIa, MMEKIIAs BUJT
z=|z|*(cos@+isin@), Ha3bIBaeTCsi TPUTOHOMETPHYECKOM, /e |z| —
MOIYJIb KOMILJIEKCHOTO YHCJIa, () — APrYMeHT KOMILIEKCHOT0
yucaa

VK-2.B.2

Pesynbrar kakoii onepanuu HaJl KOMIUIEKCHBIMU YHCIIAMH MOXKET
OBITH 3aIIMCAH B BUJE

|21] - [z2] (COS(@1tp2) + isin(prte2)) ?

OTtBeT: B TakoM Buae MokeT ObITH 3alIMCAHA ONlepPauusi
YMHOKe€HHSI KOMIUIEKCHBIX YKcesl Z1 U Z2.

OIIK-1.3.1

Pe3yabTaT Kakoi ornepanuu HajJl KOMIUIEKCHBIMH YHCITAMH MOKET
OBITH 3amucaH B BHIE |Z1]:[Z2| (COS(@1-@2) + isin(p1-92)) ?
OtBeT: B TakoM BH/Ie MOKeT ObITH 3aMMCAHA ONEPAIUs
JeJIeHUsT KOMILUIEKCHBIX YHCeJT Z1 M Z2.

OIIK-1.V.1

3ananue 1.
1) KowmrmiekcHoe unciio Z 3aicalo B alreOpandeckoi u B
TPUTOHOMETPHUECKOH opmax:

V3 1 3 T
Z= ?+ i 3 = 'J.{cusE+:'s:'nE]
Hatigure 12-10 crenens uncia Z
OTtBet:1

2) Kakyro ¢popmMy 3amucu 4uciia Bbl HCoIb30Ban? O00CHYiiTE
CBOI1 BBIOOp
OrtBet: IIpyn Bo3BeeHNH KOMILJIEKCHBIX YHCeJ B cTelleHb (oJiee
PALMOHAJIBLHO MCII0Jb30BATH TPHTOHOMETPHUYECKYIO hopMy
3alMCH U 1eHCTBOBATH M0 CJeAYIOIEeMY MPABUILY: NIPU
BO3BEICHUHM KOMILIEKCHOI'0 YHCJ/IA B CTENeHb MOAY./Ib YHCJIAa
BO3BOJUTCH B ITYy CTE€IIEHb, APrYMEHT YMHOKA€ETCH HA
MOKa3aTeJIb CTENEeHH.
EcJin ke ncnonb3oBath ajaredpanyeckyro ¢gopmy 3anucu, To
He00X0MMO B IaHHOM cJiydae 12 pa3 yMHOKHMTH YHCJI0 CAMO HA
ceos.

3ananue 2.

1) KowmrmiekcHoe YncIio Z 3amicalo B aareOpandeckoi u B
TPUTOHOMETPHUECKOH opmax:

I=5+i5/3= 'LEI{cusg + isin g]

Haiinute 3-10 cTeneHs yucia Z
Ortset: -1000

YK-2.3.1




2) Kakyro ¢popmy 3amucu yncia Bl Hcnoib3oBan? O0ocHyiiTe
CBOM BBIOODP
OtBert: IIpu Bo3BeleHNH KOMILIEKCHBIX YHce] B CTeNeHb oJjiee
PAIMOHAJILHO UCMOJIb30BATh TPUTOHOMETPHYECKYIO (hopMy
3alUCH M AeiicTBOBATH 1O CJ1eyI0LeMy NPaBUIY: IPH
BO3BEJIeHUH KOMILIEKCHOT'0 YK CJIa B CTeNeHb MOIYJIb YHCJIA
BO3BOAMTCS B 3Ty CTelleHb, AprYMEHT YMHO:KaeTcs Ha
NMoKa3aTejb CTeNeHH.
Ec/iu ke Mcnosib30BaTh ajredpanyeckyio popmy 3anucH, To
He00X0IMMO B JIAHHOM cJjy4ae 3 pa3a YMHOKMTh YMCJIO CAMO HA
ce0st (MJIM UCIO0JIB30BATh (POPMYJIY COKPALEHHOT0 YMHOKEHUSI)

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

2 -2
MPPCE,
OTBerT:
10 -3 17
C:(—1n 21 —21)

2) BeiOepuTe U3 crimcka HUPpPOBBIC CPEACTBA, KOTOPHIC MOTYT
OBITH IPUMEHEHBI JUIsl pEIlICHHs JaHHOH 3aJa4u.

a) Microsoft Access

b) Wolfram Mathematica

c) Microsoft PowerPoint
Otser: b) Wolfram Mathematica

3ananue 2.
1. Haittu matpumy € = 44 — 5B% rne

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

-6 21 -7
L=
( 6 -8 - 1)
2. BriOepute u3 cnucka nuppoBble CPeACTBa, KOTOPhIE MOTYT
OBITH IPUMEHEHBI JUIsl pEIICHUs JaHHOW 3aJauH.

a) Microsoft Access

b) Wolfram Mathematica

c) Microsoft PowerPoint

Oteer: b)  Wolfram Mathematica

3ananue 3.
1. Haiitu matpuny € = 24 + 3B" rze

YK-2.V.1




—4 -3
OrtBer:
_( 8 5 -8
€= (—m 18 —15}
2. Bribepure u3 crincka mudpoBbie cpesicTBa, KOTOPHIE MOTYT

OBITH IIPUMCEHCHBI JJIS pCHICHUA ,HaHHOfI 3a1a4u.
a) Microsoft Access
b) Wolfram Mathematica
C) Microsoft PowerPoint
Orser: b)  Wolfram Mathematica
3ananue 4.
1. Haiftu matpuny C = 34 — 5B, rzie

1 -2
a=(t 0 33)5=(;1 3)

—3
Ortser:
_ (-2 5 -9
€= ( 4 -6 6 )
2. Bribepure u3 crincka mu@poBbie cpesicTBa, KOTOPBIE MOTYT

OBITH MPUMCHCHBI JJIA PCUHICHUA ,HaHHOfI 3a1a4u.
a) Microsoft Access
b) Wolfram Mathematica
C) Microsoft PowerPoint

Oteer: b)  Wolfram Mathematica

3ananue 5.
1. Haiitu matpuny € = 44 + 3B rze

1 -2
a4 4 2)e-(a )

-3

OTtBeT:

(7T 13 17
€= (—14 24 —25}
2. BriOepure u3 criucka u@poBbie cpesicTBa, KOTOPbIE MOTYT
OBITH IPUMEHEHBI [Tl pEIIeHUs JaHHOW 3aJjauu.
a) Microsoft Access
b) Wolfram Mathematica
C) Microsoft PowerPoint

Oteer: b)  Wolfram Mathematica

1. 3anumwure pe3ynpTaT 1eHCTBUN HaJ MAaTPUILIAMHU.

A+0=...
OTtBer: A
2. 3anuiuTe pe3ynbTaT ASUCTBUN HAJ MaTPUIIAMH

A+ (-A)=
Ortger: 0
3. Ilponomxure Gpopmyiy

YK-2.¥.3




7(A+B)=
Otger: 7A+7B
4. Tlpopomxute hopMyiny

5A-5B=
Otget: 5(A-B)
5. Tlpomomxute hopmyiny

2 X(4A)=
OtBer: SA

10.

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

B _ 2 5
-6 53050 3)
OtBeT:

—8 4)

AB =
[14 18
2) Bribepute U3 crrcka 1U(POBbIE CPEACTBA, KOTOPHIC MOT'YT

OBITH IPUMEHEHBI JUIsl pellieHns JaHHOoU 3agaun. O6ocHyiiTe
BBIOOP ITU(POBOTO CpelicTBA
a) Microsoft Access

b) Microsoft PowerPoint
c) Wolfram Mathematica

OtBet: K undpoBbiM cpecTBaM, KOTOpbie MOTYT ObITh
NMpUMeHEHBI JIJIM pelleHus JaHHOo# 3axa4u oTHocuTcess Wolfram
Mathematica- nporpammHoe odecnieueHune, BKJIOYAIOLIEe
001611101 HA0OP MaTeMATHYeCKUX (PDYHKIMH B TOM 4YHCJIe
CHCTEMY KOMNBIOTEPHOI ajiredpbl, OPUEHTHPOBAHHYIO HA
NMOAr0TOBKY HHTEPAKTHBHBIX JOKYMEHTOB ¢ BHIYMCJICHUSIMU U
BU3YaJIbHBIM CONMPOBOKIEHUEM.

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

L 4 3
A=('i' 32 03) B=(1 —2)

3 0

OTBer:
—-11 4

AB = ( S 3)

2) BriGepute u3 crnricka nupoBbie CPEACTBA, KOTOPHIC MOTYT

OBITh MMPUMCHCHBI JIs1 pCIICHUS JIaHHOM 3aJa4M.

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

OtBet: K undpoBbiM cpeacTBaM, KOTOPbie MOTYT ObITh
NpUMeHeHbI JJ1s1 pelleHusl JaHHOM 3a7a4u oTHOocUTCca Wolfram
Mathematica- mporpaMMHoe o6ecneuenne, BKIOYAIOIIEe

VK-2.B.2



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

00J1b1I01 HAOOP MaTeMaTH4YeCKUX GYHKIMA B TOM YK CJIe
CHCTEMY KOMIBIOTEPHOI aJiredpbl, OPUEHTHPOBAHHYIO HA
MOJATr0TOBKY HHTEPAKTHUBHBIX JOKYMEHTOB ¢ BHIYHCJIEHUSIMH U
BHU3YAJIbHBIM CONIPOBOKIEHUEM.

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

A=(ﬂ —2 _3] B= 3 —33)

2 3 5 5 0
OTtBerT:
—6 6O
AB = [13 —3)

2) Bribepure u3 crcka u(pOBbIC CPEICTBA, KOTOPHIE MOT'YT
OBITh IPUMEHEHBI JUIs peICHHs JaHHOH 3aJa4H.

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

Oteer: K nudpoBeIM cpeacTBaM, KOTOPLIE MOI'YT ObITh
NpuMeHeHbI JJIs pelleHus Januoii 3axaun oraocuress Wolfram
Mathematica- mporpammHoe odecneuenue, BKIIOYAIOIIEe
00J1b1I011 HA0OP MaTeMaTHYeCKHX PYHKIHMH B TOM 4YHCJIe
CHCTEMY KOMIILIOTEPHOM aJredpbl, OpPHEHTHPOBAHHYIO HA
MOJAr0TOBKY HHTEPAKTHBHBIX JOKYMEHTOB € BbIYMCJIEHUSIMH H
BH3YAJIbHBIM CONPOBOKIEHHEM.

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

a=(2 72 )= i —53)

2 —4 0 _—
OTtBer:

_[—11 6
AH_( 4 22]

2) BriGepuTte u3 cnucka nudpoBbie CPeaCTBa, KOTOPbIE MOT'YT OBITH
NPUMEHEHBI [Tl PeIIeHHs JaHHOM 3a1a4u.

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

OtBet: K ungpoBbiM cpeacrBam, KOTOpbie MOTYT ObITh
NPUMEHEeHbI VISl pelieHus JaHHO# 3a1a4u oTHocuTcs Wolfram
Mathematica- nporpaMmMHoe odecneueHne, BKIIOYAKOIIEe
0016111011 HA00P MaTeMaTHYeCKUX (PYHKIMIA B TOM YHCJIe
CHCTEMY KOMIIbIOTEPHOI aJiredpbl, OpMEHTHPOBAHHYI0 HA
MOAr0TOBKY HHTEPAKTHBHBIX IOKYMEHTOB ¢ BHIYHCIEHUSIMHU H
BH3YAJIbHBIM CONIPOBOKIEHUEM.

3ananue 5.
Haiitu npoussenenue marpun 4 * B rre



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

Otser: | 14
AB = (—z 11)
2. BeiGepuTe U3 criucka nudpoBbIe CpescTBa, KOTOPBIE MOTYT OBITh
NPUMEHEHBI [Tl PEIICHHs JTaHHOM 3a1auu.

a) Microsoft Access

b) Microsoft PowerPoint

C) Wolfram Mathematica

OtBet: K undpoBbIiM cpeacTBaM, KOTOPbIE MOI'YT ObITh
NpUMeHEeHbI [JIsl pellleHUus JaHHOM 3aaa4u oTHocuTcst Wolfram
Mathematica- mporpammHoe odecneuenue, BKIKOYAIOIIEE
00J1b1I011 HA0OP MaTeMaTHYeCKHX (GYHKIMH B TOM YHCJIe
CHCTEMY KOMIILIOTEPHOM ajIredpbl, OpUEHTHPOBAHHYIO HA
NMO/ATOTOBKY HHTEPAKTHUBHBIX JOKYMEHTOB ¢ BIYUCIEHUSIMU H
BHU3YAJIbHBIM CONPOBOXKIEHUEM.

11.

3amanue 1.

1) Haiitu onpenenuTeb 2-ro MOPsIKa MaTPHUIIBI
2 5

-3 7

OtBer:29

2) OO0oCHYWHTE KaK BBIYHCIUTH ONPEICIUTENh BTOPOTO MOPSIKA.

Otser:

J1s TOro 4toObl BHIYUCIMTH ONpeAeMTe]b BTOPOro MOpsiakKa
He00X0IMMO M3 NMPOU3BEJAEHUS IJIeMEHTOB IJIaBHOM THATOHAIH
BbIYECTh MNPOM3BEACHHE JJIEMEHTOB BTOpOH (110004HOIN)
ANArOHAJIN

3aganue 2.

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

P

Ortger: -22
2) OO0oCHYITE KaK BBIYHCIUTH OMPEICIUTEIh BTOPOTO MOPSIKA.

Otsert:

Jl1s1 TOro 4To0bl BBIYMCIMTH ONpeleuTe/] b BTOPOro MOpsiAKa
He00X0IMMO M3 NMPOU3BEAEHHs 3JIeMEHTOB IIABHOW JANMAroHaIn
BbIYeCTh MNPOM3BEJACHHE JJIEMEHTOB BTOPOil  (1M0004HOI)
JANATOHAJIN

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

5 5l
5 8

OtBet: 23

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

2) OO0ocHY#HTE KaK BBIYHCIUTH OIPEICIUTENh BTOPOTO MOPSIKA.

Oteert:

Jl1st TOro 4To0bl BHIYMCIUTH ONpele/inTe/Ib BTOPOro MopsiaKa
HeO0X0UMO U3 NMPOU3BeeHUS 3J1eMEHTOB IJIABHOM JUATOHAIHN
BbIYECTh MNpPOU3BeJeHHEe 3JIeMEHTOB BTOPOid (MO00YHON)
AUATOHAJIN

3ananue 4.
1) Haiitu onpenenuTeb 2-ro MOpsaKa MaTPHUIIbI

s ol
—14 —8
OtBert: (

2) OO0oCHYHTE KaK BBIYHUCIUTH OMPEICIUTEIh BTOPOTO MOPSIKA.

OrtBer:

Jl1s TOro 4ro0bl BBIYMCIMTH ONpedeuTe/]b BTOPOro MopsiAKa
He00X0MMO U3 NPOU3BeJeHHs 3J1eMEHTOB IVIABHON 1HMArOHAJIM
BbIYeCTh MPOM3BeJAeHHE 3JIeMEHTOB BTOpOi (1M10004HOIN)
ANATrOHAJIN

3agaHue 5.
1) Haiitu onpenenutens 2-ro MOpsiIKa MaTPUILBI
o 3l

10 3

OrtBer: -5
2) OO60CHYITE KaK BBIYHCIIUTH OMPEIEIUTENh BTOPOTO MOPSIKA.

Ortser:

Jl1st TOro 4rodbl BHIYMCJINTD ONpeesinTe/Ib BTOPOro Mopsiaka
HEe00X0IMMO M3 NPOU3BEJCHHUS IJIEMEHTOB IIABHOM ANMArOHAJIHN
BbIYeCTh TMpPOM3Be/iecHHE 3JIeMEHTOB BTOpOi (M0004HOIN)
AAATOHAJIN

12.

1 2 -1
3aganue: nana matpuna | 3 1 2
4 -2 §
Haiinute anreGpanyueckue JOMOTHEHUS:
1. 4y,
OTtser: 9
2. Ay
Oteer: -7
3. Aj,

OTtBeTt: -5

OIIK-1.V¥.1




4. 14.:3
Otser: 10
5. Aj;

OTtBer: -5

13.

UeMy paBeH ompeaeauTenb TPEYroabHOU MaTPUILbI?
OTBer: onpeaeanTe] b TPEYTroJbHOI MaTPUIILI PABeH
NPOU3Be/IEHUIO YJIEMEHTOB IJIABHOM JINAaroHAJIN.

YK-2.3.1

14.

O6o3HauuM Ay, A, ..., A, — CTPOKH MATPUIIBI M1 .y o o By -
JNICUCTBUTEIBHBIC YUCIIA.
Ecnu cymecTtByer Takoil Habop uuces, cpeid KOTOPBIX €CTh XOTs-
OBI OJTHO YKCJIO OTIUYHOE OT HYJIS, M IIPH 3TOM JIMHEHHAs
KOMOHMHAIMS CTPOK MATPHIIBI C 3TUMHU YHCTIAaMH paBHA HYJEBOI
CTpPOKE:
a, 4, + a,A, +--+a, A, =0,

rge 0 = (0,0,..,0).
Kak B 3TOM ciiyuae Ha3bIBarOTCSl CTPOKU MATPHUIIbI?

OtBer: Takue CTPOKH MAaTPHLbI HA3BIBAKOTCH JTHUHEHHO
3aBHCHMBIMH

VK-2.V.1

15.

ITycth MaTpuibl A 1 A™ yIOBIETBOPSIOT YCIOBUIO
A'A1=A1TA=E, rae E — eauununas MaTpHIia n -ro NOpsIKa.
Kaxk Ha3pIBarOTCS TaKWe MAaTPHUIII?

OtBer: Takne MaTpHIbl HA3LIBAKOTCS 00PATHLIMH MATPUIIAMH
110 OTHOLIEHHMIO APYT K ApYry (A — o6paTHasi Kk A, n A —
o6partHas K A™Y).

YK-2.¥.3

16.

3amanwue 1. Halitu matpuiyy X u3 ypaBHenus 4 * X = B, rne
4= (:; i) 5= (—_1?? :g]

OTBeT:l )

x=(5 5)

3ananue 2. Haittu matpuiy X u3 ypaBuenust A * X = B rne
a=(5 2) 5= )

OrtBer:

x=(3 %)

3az[aHHel3. H;.ﬁTPI ManI/II_I{ﬂX u3 :}Ir/paBHCHI/ISI A=X =F rne
;1:(2 —4} 5= 14 12)

OT]?.eT:1 .

x=( 5

3az[aH1iIe 4. Igaﬁm Mané/IHy g u3 ypaBHenus A = X = B rne
4= (3 :?) 5= (29 19)

OTBer:

VK-2.B.2




x=(5 4)

3amanue 5. Halitu matpuiy X u3 ypaBHenus 4 * X = B, rne
4= @ :g] 5= @.i 152)

OrtBer:

x=(5 %)

17.

Kak Ha3piBaeTcs cuctema aiaredpanyecKux ypaBHEHHM, Kaxa0e U3
KOTOPBIX SIBJISICTCS JIUHEHHBIM?

OtBet: Takasi cucteMa ypaBHeHH HA3bIBAETCSl CUCTEMOM
JIMHENHBIX ajJire0panyecKux ypaBHeHHil

OIIK-1.3.1

18.

Kakue MeTo/bl perieHus CUCTEM JIMHEHHBIX alreOpandeckux
ypaBHEHU BaM U3BECTHBHI?

OtBer: MeToabl pelIeHUs1 CUCTEM JMHEHHBIX ajJIredpanvecKux
ypaBHeHuii: MmeToa Kpamepa, meton I'aycca, MeTox MaTpHYHBIX
YPaBHeHHIi (C MCIOJIb30BAHHEM 00PAaTHOM MATPHUIIbI).

OIIK-1.V.1

19.

CpaBHuTE yC10BUS IPUMEHEHUSI METO/I0OB PELIECHUS CUCTEM
JUHENHHBIX ypaBHeHHH. Kakoil MeTo]] pereHus: cucTeMbl TMHEHHBIX
anreOpanyecKnX ypaBHEHUH MPUMEHSIOTCS B TOM CIlydae, €Clid
OIIpeIeIUTENb MAaTPULbl CHCTEMBI PaBEH HYIIO?

OtBer: Eciu onpegeanresib MATPULBI CHCTEMbI PABEeH HYJIIO,
TO NPUMEHSAETCH TOJIbKO METO/ UCCJIeJ0BAHUSA CHCTEMBbI
JIMHEHHBIX ypaBHeHuil ['aycca, npyrue Mmeroasl (MeTox
Kpamepa u MeToa MAaTPUYHBIX YPAaBHEHHI) MOT'YT
NPUMEHATBLCH NPH YCJIOBHH, YTO MATPHLIA CHCTEMbI
KBaJPaTHAsA M ONPeIeJIUTE]b €€ He PaBeH HYJII0.

VK-2.3.1

20.

CpaBHuTE yC0BHs NIPUMEHEHHSI METO/IOB PELIEHUS CUCTEM
JIMHENHBIX ypaBHEeHUN. Kakoil MeTO pelIeHNs] CHCTEMBI JTMHENHBIX
anreOpanyeckux ypaBHEHUH PUMEHSIOTCS B TOM ciydae, €Clid
MaTpHlla CUCTEMBI HE SIBJISIETCS KBaJPaTHON?

Oteer: Ecin MaTpuua cucremMsbl He KBaJipaTHas (T.e.
KOJINYEeCTBO HEM3BECTHBIX U KOJIUYECTBO YPABHEHHUH He
COBIIA/1210T), TO PUMEHAETCH TOJAbKO METO/ UCCICAOBAHUSA
CHCTEMBI JIMHEHHBIX YpaBHeHuil I'aycca, npyrue Meroasnl
(merox Kpamepa n MeTox MATPUYHBIX YPABHEHHM ) MOTYT
NPUMEHATBLCH NPH YCJIOBHH, YTO MATPHLIA CHCTEMbI
KBA/IPATHAS M ONIpeJe/IMTe/b ¢ He PABEH HYJII0.

YK-2.V.1

21.

ITpu KaKOM yCIIOBUM OJTHOPO/IHAsA CUCTEMA JIMHENHBIX YPABHEHUN
MMEET HEHYJIEBOE penieHue?

OtBer: OgHOpPOaHASI CHCTEMA JINHEHHBIX YPABHEHHMI HMeeT
HeHYJIeBOe pellleHNe TOIrAa U TOJbKO TOI/a, KOrjaa eé panr
MEHbIIE YHCJIA HEM3BECTHDIX.

VK-2.V.3

22.

Kaxk Ha3bIBaeTcs 1ByMepHas CHCTEMa KOOPAMHAT, B KOTOPOM
KaKJasi TOUKa Ha MJIOCKOCTH OIPEAETSAETCS IBYMS YHCIaMHU -
MOJIIPHBIM YIJIOM U MOJISIPHBIM paguycom?

OtBer: Takas cucTeMa KOOPAMHAT HA3BIBAETCS MOJISIPHOM
CHCTEMOI KOOPJAMHAT.

VK-2.B.2




23.

Kaxk Ha3bIBaeTcs cucremMa KOOpAUHAT, B KOTOPOM Ka)/aast TOUKA B
IPOCTPAHCTBE ONpeaenseTcs Tpems yuciamu - (I, 6, ¢), rae r—
paanyc-BeKTOp TOUYKHU, 6 U ¢ — 3€HUTHBIN U a3UMYTaJIbHBIN YTIIbI
COOTBETCTBEHHO?

OTtBer: Takasi cucTeMa KOOPAUHAT Ha3bIBaeTcsi chepudecKoi
CHCTEMOI KOOPAUHAT.

OIIK-1.3.1

24,

Urto Takoe BeKTOp?
OtBet: BekTOpOM Ha3bIBaeTCsl HANIPABJIEHHBIH 0TPE30K.

OIIK-1.V.1

25.

Kak Ha3bIBaeTCs BEKTOP, HAYaJI0 KOTOPOTO COBIIAACT C €ro
KOHI[OM?

OtBer: BekTop, HAYaJI0 KOTOPOT0 COBNAJAET C €r0 KOHIIOM,
HA3bIBAETCS HYJE€BbIM BEKTOPOM.

YK-2.3.1

26.

[To xakoit popmyse onpenensiercs CKalsipHOe IPOU3BeICHUE
BEKTOPOB?
OtBer: CkajisipHOe IPOU3BeAeHNE BEKTOPOB ONpeae/sieTcs 1o

dopmye lal = |E| * COS @

YK-2.V.1

27.

[To xakoit popmyse BBIYUCIAETCS CKATSIPHOE MPOU3BEICHHE

BEKTOPOB @ M b , €CIIH M3BECTHBI KOOPJMHATHI BEKTOPOB B
nekapToBoi cucteme (B cucreme : 0X, Oy, 0z)

OtBer: CkansipHoe Npou3BeleHHEe BEKTOPOB OMpenessieTcs 1Mo
dopmyne a b, +a,b, +a b,

YK-2.¥.3

28.

[To xakoil popmysie BBIYUCIIAETCS BEKTOPHOE POU3BEICHUE
BEKTOPOB, €CJIM U3BECTHBI UX KOOPAUHATHI B IEKAPTOBOM CUCTEME
koopauHaT (X, Y, z)?

OtBer: BekTOpHOE NpoN3BeAeHHE BEKTOPOB ONpPeEAeIseTCs 10
dhopmyae
(Y
Xy M 5
Xo Vo  E,

VK-2.B.2

29.

ITo kakoit popmyiie orpeensercss MOayJb BEKTOPHOTO
MIPOU3BE/IEHUS] BEKTOPOB?
OtBer: BesimunHa MoayJis BeKTOPHOIO NPON3Be/ICHUS

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

OIIK-1.3.1

30.

Yemy paBHO pacCTOSHHE OT TOYKH JI0 IPSIMOI?
OTtBeT: PaccTosiHre OT TOYKM /10 MPSIMOM PABHO JJIMHE
NeprneHInKYyJIspa, ONYIMEeHHOr0 U3 JAHHON TOYKH HA NPAMYIO.

OIIK-1.V¥.1

31.

Baganue 1. CocraBUTh ypaBHEHHE MNPAMON MPOXOAANIEH uepes
x+2 y—9

Touky M(2,4) v nepreHuKyISPHON IPAMOA — T i

OtBer 3anucaTth B BHJAE YPaBHEHHs MPSIMOM C  YIJIOBBIM

K03 ULIEeHTOM

Ortser:

¥y=-1,25x+6,5

3amanre 2. CoCTaBUTh ypaBHEHHUE MPSMON MpOXOAsIIe uepe3
TOUKY M(1,—4) u HEPIICHIUKYIIAPHOM psIMOi
—4x—5y+14=0,

VK-2.3.1




OtBer 3amMcaTh B BHUJE YypaBHEHUS TMPSMOM C  YIJIOBBIM
K03 uUIeHTOM

Otsert:

¥=1,25x—5,25

3aganue 3. CocTaBUTh YpaBHEHHE MPSIMOM MPOXOASIIEH uepes
x+1le  y—9

touky M(—1,—3) u napawiensHoO mpsMoit

—4 -5
OtBer 3ammcaTh B BUAC YpaBHEHHS TPSMOW C  YIJIOBBIM
K03 uUImeHTOM
Otser:

¥y=1,25x—1,75

3amanne 4. CoCTaBUTh ypaBHEHHUE MPSMOM MPOXOASIICH uepes

touky M(1,—1) u nepreHauKyIAPHON npsiMoit ¥ = —5x + 2.
OtBer 3ammcarh B BHJAC YPaBHEHHS TPSIMOW C  yIJIOBBIM
ko3 urmenToM

Otsert:

¥y=02x—-1,2

3amanue 5. CocTaBUTh ypaBHEHUE NPSIMON MPOXOIAlIe uepes

. X+l y—6
Touky M(3,1) u nepreHIuKyISIPHON IPAMOiA — - i
OtBer 3anmcaTth B BHJAE YPaBHEHHsA MPSIMOM C  YIJIOBBIM
KO3 hUIIIEeHTOM
OrtBer:

¥y=-—1,25x+4,75

32.

Kakum ypaBHEHHEM OMUCHIBACTCS TUIOCKOCTD B IEKAPTOBBIX
KoopauHaTax (X, Y, z)?

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

YK-2.V.1

33.

Chopmynupyiite  HeoOXoauMMOe U JOCTATOYHOE  YCIOBHE
MapajuIeIbHOCTH MPSAMON U TIIOCKOCTH.

Otser:

Jast Toro, 4To0bl NMpsiMasi 1 MJIOCKOCTh ObLIM NMapajijiejbHbl,
HeO0X0AUMO MW [JA0CTATOYHO, 4YTOObI BEKTOP HOPMAJIM K
IVIOCKOCTH ¥  HANPABJAKOIIMIA  BEKTOp MNpsaMoii  ObLIM
MepueH MKy JISPHbI.

YK-2.¥V.3

34.

KakuM ypaBHeHHEM ONMCHIBaeTCsA MpsMas, MNPOXOIAMIas uepes
TOYKY (X0, Yo, Zo) M HMeEOIas HaMpaBIAOMUNA BEKTOp C
koopaunatamu (I, m, n)?

OTtBer: YpaBHeHHE NPAMON, MPOXoAsiIeii yepe3 Touky (Xo, Yo,
Z0) 1 MMeIOIIasi HATIPABJISIOINUI BeKTOp ¢ KoopauHaramub (I,

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

VK-2.B.2

35.

Kakum ypaBHeHHEM OMUCHIBAETCS MpAMast, TPOXOAIIast yepes J1Be

OIIK-1.3.1




TOUKH (X1, Y1, Z1) ¥ (X2, Y2, Z2)?

OTtBeTr: YpaBHeHHe NPSAMOii, IPOXOsIIeil Yepe3 ABe TOUKH (X1,
X—X]_ — }'—}'1 — 3—31

¥-E ¥IU¥L  E3TE)

Y1, Z1) u (X2, Y2, Z2) ©*MeeT BU]

36.

Kakum 006pa3oM MOKHO 3a/1aTh IPSIMYIO C TIOMOIIBIO IBYX
MJIOCKOCTEM?

OTBeT: YpaBHeHHe ABYX IepeceKalouXcs MI0CKOCTeH — 3T0
YPaBHEHHE NPSIMOii B IPOCTPAHCTBE

OIIK-1.V.1

37.

C nmoMoipIo Kakoi hopMysTbl MOKHO HAUTH YTOJ MEXKTY

IpsIMbIMU?

OTBeT: yroJ Me:kay NpsiMmbIMH MOKHO HAaliTH U3 ()OPMYJIbI
arvag

|ﬂ__|'i|T_|l, rae iy M fi; — HAPaBJIsAOIIUEe BEKTOPbI
1 2z

COs@ =

NMPAMBIX

YK-2.3.1

38.

Hopwmaip k mockoctu umeet koopauHatel (A, B, C); koopauHaThI
HaIMpaBJIoIIEro Bekropa npsmoit (I,m,n)/

C nomo1ibio Kakoil popMyIibl MOKHO HAMTH yroi Mexay NpsiMoi 1
IJIOCKOCTBIO?

OtBeT: yrosa Me:xay nNpsiMoOi M IJIOCKOCTHIO MOKHO HAWTH U3

(popmybl

. |Al + Bm + Cn|
sing =

VAZ + B2 + C2NI24+ m? + n?

YK-2.V.1

39.

ITo xakoil popmyse MOKHO ONPEAETUTh PACCTOSIHUE OT TOUKH J10
MJIOCKOCTH?

Otget: PaccTosiHue OT TOUYKM /10 MJIOCKOCTH PABHO
|Axy+ By, + Cag+D|
Ny
(Xo, Yo, Zo) KOOPAMHATHI TOYKH.

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

VK-2.V.3

40.

Hanuinre kaHOHUYECKOe YPaBHCHUEC SJIIUIICA.

OtBer: KanoHn4yeckoe ypaBHeHHE YJLIMIICA HMEET BH/I
2 2

x ¥

al b2

VK-2.B.2

41.

Hanumure kaHoHHYeCcKOe ypaBHEHUE TUIIEPOOPBI.

OtBer: KanHoHN4YecKoe ypaBHeHHE THNEPO0JIbI HMeeT BUJ
2 2

X ¥ 1

a® b?

OIIK-1.3.1

42.

Hanummure kaHoHUYeCKOe ypaBHEHHUE MapaboIibl.
OTtBer: KaHoHM4YecKkoe ypaBHeHHE MapadoJbl UMeeT BHJL
y:=2px

OIIK-1.V.1

Tabnuna 16 — Bonpocs! (3agaun) nns 3adera / audd. 3agera

Bompocsr (3amaun) s 3ageta / qudd. 3aueTa npejpacraBieHsl B Tadbmuie 16.

Ne /m [Tepeuens BompocoB (3a1a4) ans 3adera / qudd. 3adera

Kon
WHJUKATOpa

Y4eOHBIM MJIaHOM HE IPETYyCMOTPEHO




[lepeyenp TeM Ui KypCOBOTO TPOEKTUPOBAHUS/BBIOIHEHUS KypCOBOH pabOTHI
MpeACTaBICHBI B Tabmwmie 17.
Tabmuua 17 — IlepeueHb TeM 7151 KypCOBOTO MPOEKTUPOBAHMS/BHIIOJTHEHUSI KYPCOBOM pabOThI

Ne /i [IpumepHbIil TepeyeHb TEM I KypCOBOTO POSKTHPOBAHMUS/BBITIOTHEHUS
} KypCOBOH paboThI

Y4eOHBIM IIIAHOM HE TPEAYCMOTPEHO

Bompocer st mpoBeneHUs TPOMEXKYTOYHOW aTTECTAllMM B BHJE TECTUPOBAHHUS
MpeACTaBICHBI B Tabnwmie 18.

Ta6ymia 18 — [IpumepHsIii mepedeHb BOPOCOB ISl TECTOB

Ne . Kon
[TpumepHBIii TepedeHb BOIPOCOB ISl TECTOB
n/a WHIUKAaTOpa
1 | Jlana matpuna 1)  as YK-2.3.1
2 .
A=( ).
flzy  Qag 3) a
11
E€ anreOpamueckoe
JIOTIOJIHEHHE Ass 4)  —ay
PaBHO... OtBer: 3)

(Muctpykuus: IIpounrtaiiTe TeKCT, BBHIOEpHTE
IIPaBUJIBHBIN OTBET W 3alMIIATE APTYMEHTHI,

000CHOBBIBAIOLIHE BEIOOP OTBETA)

2 | U3 mpuBenéHHBIX d,, diz SRR
a a
MaTpull oOpaTHbIE 1) 21 22
0 as
CYLIECTBYIOT Y
MaTpHII. .. 0 0 ag
2) |0 0 ay
0 0 ag

A3 Ay3 Ay
3) 0 a;; ay;

0 0 ag,
Q) @1z g3
4) (ﬂﬂ dzz a3 )
0 0 0
OTtBet: 3)

(Uucrpykuus: IlpountaiiTe Tekct, BbIOEpUTE

[IPaBUJIBHBIM OTBET U 3AlMIIUTE APTYMEHTHI,




000CHOBBIBAIOIIHE BEIOOP OTBETA)

Kaknm meromom | 1) T Kpamepa VK-2.V.3
MOKHO peIuThH 2) K. ®.Taycea
CUCTEMY,
OTIPE/ICTNTEIh 3) ¢ HoOMOIIBI0 0OOPAaTHOW MATPHIIBI
OCHOBHOW  MaTpHI[bl 4)  mo0BIM CIIOCOOOM
KOTOPOM PaBEH HYJIIO
OrtBer: 2)
(Unctpykuus: Ilpountaiite TekcT, BbIOEpUTE
MPABWJIBHBIM OTBET U 3alUIIUTE apTyMEHTHI,
000CHOBBIBAIOIIHE BEIOOp OTBETA)
Cucrema coBmectHa | 1)  Ooubiie 1 YK-2.B.2
TOTJIa ¥l TOJIBKO TOTAA, | 2)  PaHr MAaTPHIbI CHCTEMbI PaBeH
Korja... PAHTy paclIMPEeHHOI MATPHLbI
CHCTEeMBI
3) panr paseH 0
4)  panr paseH |
OtBet: 2)
(Muctpykuus: IlpounrtaiiTe TekcT, BbIOEpHUTE
NPaBUIbHBIM OTBET M 3aIMUIINTE apryMEHTHI,
000CHOBBIBAIOIIME BBIOOP OTBETA)
JIst BeKTOpOB 4@ M b | 1) BeKTOpHI MepHeHIMKYISPHEI OIIK-1.3.1

BBITIOJITHATOTCA

YCIIOBUS:

be _ by _ bg

2y Gy dz

Torjga....

2) BEKTOPbI MapalieIbHbI

3) BEKTOpbl HE MOTYT JIe)KaThb Ha OIHOMN
IpsAMOi

4) BeKTOpPBI

Otget:2) 4)

Jexar Ha OJHOH npAMOH

(Muctpykuus: IpounTaiite TekcT, BhIOEpUTE
IIPABWIBHBIE BapUaHThl OTBETOB U 3aIllULIUTE
BBIOOP

apryMeHTHlI, 000CHOBBIBAIOLITHE

OTBETOB)




BexTopHoe 1)  komMHeapHOW IUTOCKOCTH, B KoTopoit | OITK-1.V.1
MIPOU3BEICHUE JeKaT NePeMHOKaeMbIe BEKTOpa
BEKTOPOB a I B — 310 2) TepNeHIHMKYJISPHbI IJIOCKOCTH, B
KOTOPOii JIeXKaT TMepeMHOKaeMble
BEKTOP. .. BEKTOpPbI
3) wHynesoi
4)  coBmajaroIni c OJIHUM u3
MIEPEMHOKAEMbIX BEKTOPOB
OrtBer: 2)
(Muctpykuus: IIpounrtaiiTe TeKCT, BBHIOEpHTE
NPaBUIBHBIA OTBET M 3alUIINTE apTyMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
PaccrosiHue OT TOYKH 1) |Axg+Byg+C| VK-2.3.1
(A2 252 A2+ 02
0 TUIOCKOCTH MOYHO VAT+BVATHC
BBIUHCIIHUTD o 2) A A.+B B +C, Cs
[ [
2 2 2 2 2 2
bopmye... _JAJ_+E'J_ +C] '\IIA2+E'Z +C3
3) |A$u+B}’u+cZu+D|
VAZ+BZ +(?
4) |Am+Bn+Cp|
VAT +ET+CT mE +n® 4p®
Y
OTtBet: 3)
Hucrpykmust: Ilpouuraiite TEKCT, BBIOEpUTE
YK )
NPaBWIBHBIA OTBET M 3alUIIATE apTyMEHTHI,
000CHOBBIBAIOIINE BEIOOP OTBETA)
[eomeTprueckoe 1)  runepOosoi YK-2.V.1
MECTO TOYEK .
2)  mapaboJoit
TUIOCKOCTH, cymma
paccTosHUI or | 3)  OKpYXHOCTbIO
KQKIOH M3 KOTOPBIX | 4)  3pammcom

0 JaHHBIX

NBYX




TOYCK atoii | OTBeT: 4)
IUIOCKOCTH ecTh .
(Uuctpykums: [IpounTaiiTe TeKcT, BhIOEpUTE
BEIIMYMHA .
HPaBWIBbHBI OTBET W 3aIlUIIMTE APTYMEHTBI,
HIOCTOSIHHAS
’ 000CHOBBIBAIOIIKE BEIOOP OTBETA)
Ha3bIBACTCH. ..
9 | Haiitu  ypaBHeHue 1) x+1  y-2  z—4 VK-2.V.3
N o -3 2 4
IPSIMOM, TPOXOJSIICH
uepes TOYKY 2) x+1  y+2  =+4
3 2 4
A(—1;2;4),
HEePIEH UK YIAPHO x-1_ y-2 z—4
3) = E =
-3 -2 -4
IUIOCKOCTH
3x-2y-4z+1=0 4) EroymE_=t
R
Otser: 1)
(Muctpykuus: IIpounrtaiiTe TEKCT, BBIOEpPHUTE
HpPaBWIbHBI OTBET W 3AlUILUTE APryMEHTBI,
000CHOBBIBAIOLIHE BEIOOP OTBETA)
10 | Pemmuts cucremy | 1) x=0,y=1,z=-3 YK-2.B.2

JIMHEUHBIX YpaBHEHUU

METOAOM
x+y+z=-2
2x —yv+3z=-10
—x+2y—z =5

l'aycca

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

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

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

(Muctpykuus: IlpounrtaiiTe TekcT, BbIOEpHUTE
[IPaBUJIBHBIM OTBET U 3alUILIWTE apTryMEHTBHI,

000CHOBBIBAIOIIUE BBIOOP OTBETA)




11 | Beruucnurh 1) [_1 _'5) OIIK-1.3.1
7 2
2 -1y /1 -2 2 72
(1 2)(3 2) ) [1 ﬂ)
o 0
) (1 =)
7 2
9 (G 5
OrBer: 1)
(Muctpykuus: IIpounrtaiiTe TEKCT, BbIOEpHUTE
NPaBUIBHBIA OTBET W 3alUIINTE apTyMEHTHI,
000CHOBBIBAIOIIHE BEIOOp OTBETA)
12 | Jana matpuna 1) a,, OIIK-1.V.1
LTI T 2) —ap
A_(“:i ﬂ"::)'
3) Qi
E¢ anrebGpanueckoe 4)  —ay
JIOTIOJTHEHUE Ay
OtBet: 2)
PaBHO. ..
(Muctpykuums: IIpountaiiTe TEKCT, BBIOEPHUTE
NPaBWIBHBIA OTBET M 3alUIIATE apTyMEHTHI,
000CHOBBIBAIOLIHE BEIOOP OTBETA)
13 | Marpuna At 1) Aat-axa-att VK-2.3.1

Ha3bIBAETCsI 0OpaTHOM
maTpulie A, eciu

BBITIOJIHACTCS YCIIOBUC

2) At-A=1
3) A1-A=A4-A1'=E
4 At-A=0

OTtBer: 3)
(Uuctpykuus: IlpountaiiTe Tekct, BbIOepUTE
IIPABWJIBHBIM OTBET U 3alUIIUTE ApIyMEHTHI,

000CHOBBIBAIOIIHE BEIOOP OTBETA)




14 CKaHSIpHBIM 1) |c_£| |E| ArCCOs o VK-2.V.1
IIPOU3BEIEHUEM JBYX -
2) lal |b| cte a
HEHYJIEBBIX BEKTOPOB
d u b HaseBacTCA 3) |E||E| cos
YHCII0, PABHOE. . .
4) lallb|tga
OrtBer: 3)
(Muactpykius: IlpounTailite TEKCT, BhIOSPUTE
MPABWIbHBIN OTBET U 3alMIIUTE apTyMEHTHI,
000CHOBBIBAIOIIHE BEIOOp OTBETA)
15 | Yemy pasHo | 1) O VYK-2.V.3
CMEIIIaHHOe
2) 1
IIPOU3BE/ICHUE
BEKTOPOB 3 -2
aba 4 2
Otget: 1)
(Muctpykuus: IlpounTtaiiTe TEKCT, BBIOEpHUTE
IIPABWIBHBIN OTBET M 3alUIIUTE apryMEHTHI,
000CHOBBIBAIOIIME BBIOOP OTBETA)
16 | YpaBuenue mpsamon, | 1) (x—a)+(v—>b)=0 VK-2.B.2
MPOXOIAIIEH  Yepe3 2) — —m
IBE TOYKH MOXKHO ¥rmyir o wma
COCTaBUTH 110 3) A[x — xl}j —|— B[:u'— };rﬁ] =0
dopmyre. ..

4) F_}’n:k(x_xuj
OrtBer: 2)

(Uucrpykuus: Ilpountaiite Tekcrt, BbIOepUTE
IIPABWIBHBII OTBET U 3alUILUTE apryMEHTHI,

000CHOBBIBAIOIIHE BEIOOP OTBETA)




17 | 'eomerpuueckoe 1) TIlapabomy OIIK-1.3.1
MECTO TOUYEK, KOTOpbIE
2)  OKPYXXHOCTB
XapakTepU3yroT
SKCUEHTPUCHUTET & >1 3)  rumepboay
HpeJCcTaBIsieT cOO0M 4)  swmnc
OrtBer: 3)
(Muactpyknus: IlpounTaiite TEKCT, BBIOSPUTE
NPaBUWIBHBIA OTBET M 3aIlUIINTE apTyMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
18 C 1) neicTBUTEIBHOM OCBHIO OIIK-1.VY.1
OtHomieHne —
4 2) aCHUMIITOTOM
Ha3bIBAETCH. ..
3) IKCHEHTPHCHTETOM
4) (DoxaabHBIM pauycoOM
Otget: 3)
(Muctpykuus: IlpounrtaiiTe TeKCT, BbIOEpUTE
NPaBUIbHBIM OTBET M 3aMUIINTE apryMEHTHI,
000CHOBBIBAIOIIME BBIOOP OTBETA)
19 | Haiitu  ypaBHeHHe 1) x+l  y-2  z—4 VK-2.3.1
. . 3 -2 -4
OpSAMOM, MPOXOASIIEH
x+1 y+2 z+4
yepes TOUKY | ) =" =
3 2 4
A(—1;2;4),
x-1 v—2 -4
NEePIEHINKYIISIPHO 3) = =
-3 -z —4
IJIOCKOCTH
4 x+1 y+2 z+4
3x-2y-4z+1=0 ) LT LT .
OrBer: 1)
(Muctpykuus: IlpounrtaiiTe TekcT, BbIOEpHUTE
NPaBUJIBHBIM OTBET M 3alUIIMTE apTyMEHTHI,
000CHOBBIBAIOIIUE BBIOOP OTBETA)
20 | Ompenenuts  Kkakoe | 1) x~+y~-8x=0 YK-2.V.1




ypaBHEHUE JINHUHA 2) x=- ?,J 25 — y?
COOTBETCTBYET
3) -2x7+3y°-4x+15y+4=0
napabose. ..
4)  x+4y-2y*-5=0
Orteer: 4)
(Muctpykuus: IlpounrtaiiTe TEKCT, BBHIOEpPHUTE
NPaBWIBHBIA OTBET M 3aIlUIINTE apTyMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
21 | Pemmth cucremy | 1) x=0,y=1,z=-2 YK-2.V.3
JUHEHHBIX YpaBHEHHM 2)  x=0,y=-1,2=2
METOZIOM l'aycca
x+ v +z=2 3) X:O, y:]., z=2
2x —y+3z=10
—x+2y—z=-5 4) XZO, y=- 1, z=3
Otget: 4)
(Muctpykumst: TIpounTtaiiTe TeKCT, BBHIOEpPHTE
MPABWIBHBIN OTBET W 3alMIIUTE apTyMEHTHI,
000CHOBBIBAIOLIHE BEIOOP OTBETA)
22 | BpuuciauThb VK-2.B.2

GG 3

(7 o)
2 (5 o)
3 (7 2)
n (2 7)
Otger: 2)

(Muctpykuus: IlpounrtaiiTe TeKcT, BbIOEpHUTE
IIPABWIBHBIM OTBET W 3alMIIUTE apTyMEHTHI,

000CHOBBIBAIOIIINE BHIOOP OTBETA)




23 | Kakas w3  Touek | 1) (0O; 3) OIIK-1.3.1
JSKUT Ha mpsiMor y = | 2) (-1; 3)
-2X +1? 3) (2;3)
4) (=2;5)
Ortsert: 2) 4)
(Muctpykuums: IIpountaiiTe TEKCT, BBHIOEpPHTE
NpaBUWIbHBIC BapUAHThI OTBETOB M 3aIHIINTE
apryMCHTHI, 00OCHOBBIBAIOIINE  BBIOOD
OTBETOB)
24 | Ipsmasty = 2x + 5 1) tg(5) OIIK-1.VY.1
o0pazyer ¢ 2) t9(-2)
MOJIOKHUTEIIHHBIM 3) arctg(2)
HarpaBJIEHUEM OCH 4) tg(2)
OX yron a, paBHblii... | OTBet: 3)
Wnctpykuus: Ilpounrtaiite Tekct, BplOEpUTE
NPAaBUIbHBIA OTBET M 3aIUIINTE apTyMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
25 | Vron MEXTY 1) tgeg= ‘1:?5 VK-2.3.1
TPSIMBIMH
y=x+1y=5x+3| 2 Tgip:‘li_:l
OTIPEICTISICTCS o )
dbopmyre: 3) tw'e= ‘ﬁ
Y we=|o
OrBer: 1)

Wnctpykuus: IlpountaiiTe Tekct, BpIOepuUTe
MIPaBUJIBHBIN OTBET W 3alMIIATE APTYMEHTHI,

000CHOBBIBAIOIIHE BEIOOP OTBETA)




26 | [Ipm pelieHnu 1) 5 3‘ YK-2.V.1
a 7
CHUCTEMBl  JIMHEWHBIX
o 1 3
ABHEHUI
yp 2 |, 3
{ xy+3x, =5
4x, —Tx, =18 1o 3) 5 3 ‘
g -7
IIpaBUILy Kpamepa
OTIpeICIIUTENb A 4) 1 5‘
4 3
MMeEET BUJIL:
OrtBer: 2)
Wuctpykuus: IlpounrtaiiTe Tekct, BhIOepUTe
[IPaBWIbHBIM OTBET U 3alMIIUTE apryMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
27 | Ilpn penieHnn 1) (2;-1) YK-2.V.3
CUCTEMbI  JIMHEHHBIX 2) wmerox Kpamepa HenpuMeHUM
ypaBHEHHI 3) (12
{xl—l- 2x,=0 4) (2;1)
4x, +8x,=1
! - Otger: 2)
K
MeToloM panepa Wuctpykuus: IIpountaiiTe TEKCT, BbIOEpUTE
MIOJTY4€H OTBET. ... .
MPaBUJIBHBIN OTBET W 3alMIIUTE apTyMEHTHI,
000CHOBBIBAIOIIME BBIOOP OTBETA)
28 | Pemuth CHCTEMY 1) (1;0;0) YK-2.B.2
JIMHEHHBIX YpaBHEHUH 2) (0;1;0)
meromom Kpamepa: 3) (0;0;1)
Lf"‘ﬁ"‘i‘f:_:‘fa:':I 4) (1;0;1)
2xy —x, +tx3 =3 )
L= 2%, + %y =2 OrtBer: 4)
Wuctpykuus: IlpountaiiTe TEKCT, BbIOEpUTE
MPABWIbHBIM OTBET W 3alMIIUTE apTyMEHTHI,
000CHOBBIBAIOIIUE BBIOOP OTBETA)
29 | Iloka3arenbHas == OIIK-1.3.1

dbopmMa KOMIUIEKCHOTO

1) V2e =
— 2=
2) 2e':




quciia

z=-1+iumeer BuUn:

3) V2e )
4) \V2e 5
OTtBer: 2)

Wuctpykuus: IlpounTaiiTe TEKCT, BhIOEpUTE

HpaBHHBHBIﬁ OTBCT U 3AlIMIIUTC APTYMCHTHI,

000CHOBBIBAIOIIINE BHIOOP OTBETA)
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OreHUBaHUE TECTOBBIX 3aJaHUM:

- 3amanue KOMOMHHPOBAHHOTO THIIA C BBIOOPOM OJHOTO BEPHOTO OTBETa M3 YETHIPEX
IPEUIOKEHHBIX U 0O00CHOBaHMEM BbIOOpA CUMTAETCSI BEPHBIM, €CJIM NMPABUWIIBHO yKa3aHa Ludpa
U TpHUBEICHBl KOHKPETHBIE apryMEHTHI, HCIOJb3yeMble Tpu BbIOOpe oTBeTa. lloiHoe
COBIIAJICHHE C BEPHBIM OTBETOM OlleHUBaeTcs 1 OaioM, HEBEPHbIN OTBET WM €r0 OTCYTCTBUE —
0 Gamnos.

- 3agaHMe KOMOMHUpPOBAaHHOTO THIA C BbIOOPOM HECKOJIBKUMX BapHaHTOB OTBETa U3
NPEUIOKEHHBIX U Pa3BEPHYTHIM OOOCHOBAaHHMEM BBIOOpA CUMTACTCS BEPHBIM, €CIH MPABUIHHO
yKa3aHbl UGBl U NPUBEIEHBl KOHKPETHBIE apryMEHThI, UCIOJIb3yeMble IIPU BHIOOPE OTBETOB.
[TostHOE coBmazeHue ¢ BEPHBIM OTBETOM OlLlIEHHBaeTcs 1 Oamiom, eciiy AOMYyLIEHbl OIUMOKU WU
OTBeT OTCYTCTBYeT — 0 6ayuIoB.

- 3ajgaHuMe 3aKphITOrO THIIA HA YCTAHOBJIEHHE COOTBETCTBUSI CUHMTAETCS BEPHBIM, €CIU
YCTAQHOBJIEHBI BCE COOTBETCTBHS (MO3ULMM W3 OJHOTO CTOJIOIA BEPHO COINOCTABICHBI C
NO3ULUAMH Apyroro crosdua). [lonmHoe coBnazeHue ¢ BEpHbIM OTBETOM OlLiEHHBaeTcs 1 O6amiom,
HEBEpHBIN OTBET WU €ro oTcyTcTBHE — 0 Oaios

- 3aJ1aHNe OTKPBITOTO THIIA C PA3BEPHYTHIM OTBETOM CUMTAETCS BEPHBIM, €CJIA OTBET COBIIA/IAET
C STAJIOHHBIM IO COJEpKaHHIO U mosHoTe. [IpaBUIbHBIN OTBET 3a 3ajjaHMe OLIEHUBaeTcs B 3
Oauta, eciid JIOMyIleHa OfHa OMMOKa \ HETOYHOCTH \ OTBET MPABWIIbHBIN, HO HE MOJHBIA - 1
Oa, ecnu nomyiieHo 6osee 1 ommOku \ OTBET HenpaBUIIbHBI \ 0TBET OTCYTCTBYET — () OALIOB.

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYaIOUIUXCS 3a0YHON (OPMBI
0o0ydeHus1, IpeICTaBICHbI B Ta0mie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

No /it [TepeyeHp KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. Metoauueckue  Marepuaibl,  ONpPEACNAIONIMEe  HPOLEIyphl  OLIEHUBAHHSA
WHAMKATOPOB, XapaKTEpU3YIOLUX JTanbl (OPMUPOBAHMUS KOMIETEHIMM, coaepxarcs B
JOKAJIBHBIX HOpPMAaTuUBHBIX akTax [YAII, pernameHTHpylOIUX MOPAJOK U HIPOLERYpPY
MIPOBEJICHUS TEKYIIEr0o KOHTPOJIS YCIIEBAEMOCTH U MPOMEXYTOUHOM aTTecTali 00yJarommxcs
I'VAIL

11. Mertoauydeckue yKazaHus Uit 00YJarOIIUXCs IO OCBOCHUIO TUCITUTIAHBI

11.1. Meroauueckue ykasaHMs s OOy4aromUXcs 10 OCBOEHHIO JIEKIIMOHHOTO
MaTtepuana (eciu npedycmMompeHo Y4eOHbIM NIAHOM N0 OAHHOU OUCYUNIUHE).

OcHOBHOE Ha3HAYeHME JEKIIMOHHOTO MaTepuajia — JIOTHYECKH CTPOWHOE, CUCTEMHOE,
riyOOKOe W sICHOE HW3JIOKEHHE YYeOHOro Mmarepuana. Ha3HaueHWe COBpEMEHHOH JICKIIMU B
paMKax IUCIMIUIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(OPMAIUIO 1O TEME, a B OCBOCHHUH
dyHIaMEHTATBHBIX TPOOJIEM TUCHHIUIMHBI, METOJOB HAyYyHOTO ITO3HAHHS, HOBEUIIHX




JOCTIDKEHUI HaydHOH MbIciau. B ydeOHOM mporecce JEKIUs BBIMOIHIET METOI0JIOTHYECKYIO,
OpPraHU3allMOHHYI0 U MHPOPMALMOHHYIO (YHKIMU. JIeKIMs packpbIBaeT MOHATUIHBIN anmapar
KOHKPETHOW 00sacTé 3HaHUs, €€ HpoOJIeMbl, JAaeT LENbHOE INPEJCTaBICHUE O IUCLUILIMHE,
IIOKa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUAIIIIMHAMM.

[lnanupyemMble pe3yabTaThl IPH OCBOSHUH 00yYaIOMIMMUCS JIGKIIMOHHOTO MaTepraa;

— TIOJYy4YEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAHUH, YpPOBECHb
KOTOPBIX OIPEIEISIETCS LEIEBOM YCTAHOBKOM K Ka)K10M KOHKPETHOU TEME;

— IOJIyY€HHE OIbITa TBOPYECKOI pabOThl COBMECTHO € IPENOIaBaTEIIEM;

— pa3BuTHE NPOPECCHOHATIBHO-IEIOBBIX  KauyecTB, JIIOOBM K IpeAMETy H
CaMOCTOSITEJIBHOTO TBOPYECKOI'O MBIIITICHHUS.

— TOsBJIEHHE HEOOXOIMMOT0 HHTEpeca, HEOOXOAMMOTO I CAMOCTOSATEILHONM PadOTHI;

— TIOJy4YyeHUE 3HAHUH O COBPEMEHHOM YPOBHE pAa3BUTHS HAyKM U TEXHUKU U O
IPOTHO3€ UX Pa3BUTH Ha OJIIKANIINE TO/bI;

— HayuyuTbCs METOJUYECKH oOpabaTbiBaTh MaTepuan (BbIACIATH TJIaBHBIE MBICIU U
IIOJIOKEHUS, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HUX B  Pa3jIM4YHBIX
(bopMynupoBKax);

— MOJIyueHHE TOYHOI'O IOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TOHSATHH.

JIekuMOHHBI MaTepHall MOXET COIPOBOXKIATbCA JEMOHCTpalUued CIai0B H
UCIOJIb30BAaHUEM DPA3aTOYHOI0 MaTepuallia IpU HPOBEIEHUM KOPOTKHX JTUCKYCCHH 00
O0COOEHHOCTSX MPUMEHEHUSI OT/AEIbHBIX TEMATHUK I10 IUCHUIUINHE.

CrpyKTypa NpefocTaBieHUs JEKIHNOHHOIO MaTepuara:

— Omnpenenenns MaTeMaTUYECKUX TEPMUHOB.

—  @DOopMyIMpPOBKA TEOPEMBI.
Jloka3aTesnbCcTBO TEOPEMBI.
Nnnroctpupyromuye npumMepsl.

11.2. Meroauueckue yka3aHHS Uil OOYYarOIIUXCS IO MPOXOXKICHHIO MPAKTUIECKUX
3aHATUH (eciu npedycmompeno yuebHblM NIAHOM HO OAHHOU OUCYUNIUHE)

[IpakTueckoe 3aHATHE SABISETCS OAHOW M3 OCHOBHBIX (DOPM OpraHu3anuu y4yeOHOro
npoliecca, 3aKIroyvaroiascs B BBIITOJIHEHHH 00YJaloUIMMHUCS 10JI pYKOBOJICTBOM ITpeToiaBaTels
KOMIUIEKCa Y4eOHBIX 3aJJaHUi C LEJIbI0 YCBOEHHUS HAyYHO-TEOPETUYECKHMX OCHOB YyueOHOM
JUCLUIUIMHBL, TPUOOPETEHHs] YMEHUN M HAaBBIKOB, OIBITA TBOPUYECKON AEATEIbHOCTH.

[enbro mpakTUYECKOro 3aHATHS sl 00y4aroIerocs SBISETCS MPUBUTHE 00YYarOIIMMCS
YMEHMH U HAaBBIKOB MPAKTUYECKOU JEATEIBHOCTH 110 U3y4aeMOU JTUCIUIUINHE.

[Inanupyemble pe3yabTaThl IPU OCBOEHUHU O0YYaAIOLUIUMCS IPAKTUUECKUX 3aHATHIL:

— 3aKperuvieHue, yriayOJieHue, pacIIupeHHe M JeTaqu3alys 3HaHUW [pH pelieHuu
KOHKPETHBIX 3a/1a4;

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITEIbHOCTH  MBILIUICHUS,
TBOPYECKOI aKTUBHOCTH,;

— OBJAJCHHE HOBBIMH METOJaMH M METOJUKAMH H3y4YEHUs KOHKPETHOW y4ueOHOM
JUCIUIINHBI,

— BbIpa0OTKa CHOCOOHOCTH JIOTMYECKOT'O OCMBICICHHS] TOJXYYEHHBIX 3HAHWM s
BBITIOJIHEHMS 3a/1aHUM;

— ofecrieyeHue palMOHAIBLHOTO COYETaHUsl KOJJIEKTUBHOM M MHAMBHIYaTbHON (popm
00yJeHUsI.

TpeboBaHUs K MPOBEACHUIO MTPAKTHUECKUX 3aHATHM
[IpakTuueckue 3aHATHS HAYMHAIOTCS C 3alUCH B KypHaJd MpernojaBarelis
MPUCYTCTBYIOIIMX CTYICHTOB. 3aTeM OOBSBIISICTCS TeMa MPAKTUICCKUX 3aHATHM.




[IpenogaBaTenh YMTaeT yCIOBUE 3aJayd W IpeIJIaraeT CTYJICHTaM CaMOCTOSTEIbHO
peIuTh 33a7a49y, UCIIONB3Ys 3HAHUS, TOTYyYCHHBIC CTYICHTOM Ha JIeKIuu. CTyIeHT, KOTOPBIH
MEPBBIM PEIIWI 3ajady, BBI3BIBACTCS K JOCKe. B cimyyae ecnu CTYACHT NpPaBUIBHO PEIInI
3ajady, OH moirydaet 5 OaiioB. Eciu cTyneHT pemiaer 3amaqy ¢ MOMOIIBIO MPETOaaBaTes,
To mony4yaer 4 Oamna. 3aremM, B KOHIIE CEMECTpa, OIEHKH CTYJCHTOB (BKJIIOYAs OICHKY
MOCEIIAeMOCTH) TepeBoaATcs B OoHychl (kauecTtBo) oT 0 mo 5 OawmoB. DT OGOHYCHI
N00aBISAIOTCS K 001ei cymMMe 0ajuIoB B paMKaxX MOJYJIbHO-PEHTHHIOBON CHCTEMBI.

CryneHTtaM BbIIaeTCs JIOMAallHEE 3allaHue B BUJC 3a/a4, KOTOPbIE OHH CIHAIOT B
YCTAHOBJICHHBIE CPOKH.

11.3. Mertoauueckue yKazaHus JUIsi 0OyJalOMIMXCs MO MPOXOXKICHHIO CAMOCTOSITEIHHOM
paboThI

B Xoze BBITIOTHEHUS CaMOCTOSTEIBHONW pa0OThI, O0YUYAIONIUICS BBIMIOIHSAET paboTy 1O
3aJ]aHUI0 M TIPU METOJMYECKOM PYKOBOJICTBE MpEIoJiaBaTelis, HO 0e3 ero HermocpeJICTBEHHOTO
YYaCTHS.

st oOyyaromuxcsi 1Mo 3ao4Hod (opMe OOYYCHHs, CaMOCTOsITeNIbHAs paboTa MOXKET
BKJIFOYATh B CEOsI KOHTPOJIBHYIO padoTYy.

B mpoiiecce BBINMOIHEHHS] CAMOCTOSTEILHOW pabOThI, y 00yd4aromerocs GopMHpyeTcs
nenecooOpasHoe IIaHUPOBaHUE pabouero BpeMeHH, KOTOpOe MO3BOJISIET UM pa3BUBATh YMEHUS
Y HaBBIKM B YCBOCHHUU M CHUCTEMATHU3aIllMM MPUOOPETACMbIX 3HAHWUN, OOCCIICYMBACT BBICOKHIMA
YPOBEHb YCIIEBAEMOCTH B TIEpUOJ OOydYEHHs, IIOMOTaeT IOJYYUTh HABBIKH TTOBBIIICHHS
poeCCHOHATIBHOTO YPOBHSI.

MeroauyeckuMH ~ MaTepuallaMH,  HampaBJSIOMIMMH  CAMOCTOSITENbHYIO — paboty
00y4arOIUX CSISIBIISTIOTCS:

—  y4e0HO-METOINYECKUN MaTepHall 1Mo TUCIHUILINHE;

11.4. Meroauueckue yka3zaHus Ui OOy4aroIMXCs MO MPOXOXKICHHUIO TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuii KOHTpPOJIb YCIIEBAEMOCTH MpeayCMaTpUBAET KOHTPOJIb KadecTBa 3HAHUH
00y4aromuxcsi, OCYIIECTBIIEMOr0 B TEYEHHE CEMECTpa C ILIEJbI0 OLICHMBAHUS XO0/a OCBOEHUS
JUCLUTUIMHBL.

B Teuenue cemectpa B cucteme aucTaHiuoHHoro oOyudenuss I'YAII B ¢opme
TECTUPOBAaHUS TPOBOJATCA JBE IPOBEPOYHbIE pPAOOTHI MO PELICHUIO 3aJad U OJHH
TEOPETUYECKHIl onpoc (MepedyeHb BONPOCOB JUIsl TECTOB pa3MelleH B «baHke BOIPOCOB) B
cucreMe quctaHimonHoro ooyuenus I'Y AIT).

PesynbTaThl TEKyIIEr0 KOHTPOJIS YCIIEBAEMOCTH OyIyT YUYUTHIBATHCS MPH MPOBECHUN
IPOMEKXYTOUHOW arrecTaudu (IPpU  MCIOJIB30BaHUM  OalbHO-PEHTHHIOBOM  CHCTEMBI
OLICHUBAHMSI, KaXIblii BUJ KOHTPOJIS OIIEHWUBAEeTCS B OayuiaX, W3 KOTOPBIX (hopMupyercs
UTOTOBBIN pe3ysbTar).

11.5. Metoauueckue yka3zaHUs A OOy4YarOUUXCsS MO MPOXOXKICHHIO MPOMEKYTOUHOMN
aTTeCTallnun.

[IpomexyTounas  arrectanus  OOydYalONMIMXCS — MpeAyCMaTpUBaeT  OICHHBAHHE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3YyIbTaTOB 00ydeHMs MO auciuruinHe. OHa BKIIIOYAeT B
ceOs:

— D9K3aMeH — ¢opMa OIEHKM 3HAHHWM, TOJYYCHHBIX OOydJalomMUMCS B TIPOIECCe
W3Yy4EeHUs BCEH MUCITUIUIMHBI UM €€ YacTH, HAaBBIKOB CAMOCTOSITEIFHOW padOThI, CIIOCOOHOCTH
NPUMEHATh MX JJIs pPElIeHUs] MPAKTHUUECKUX 3a]ad. ODK3aMEH, Kak MpPaBWIIO, MPOBOJUTCS B
MeproJ; SK3aMEHAIMOHHOM CECCHM M 3aBEPIIACTCS aTTECTAllMOHHOW OIEHKON «OTIUYHOY,
«XOPOLIOY, KYJOBIETBOPUTEIHLHOY, «HEYIOBIECTBOPUTEIHHOY.

Cucrema OIEHOK TIPU MPOBEJICHUU IMPOMEKYTOUYHON aTTECTAIlMH OCYIIECTBIISICTCS B
cooTBeTcTBUM ¢ TpeOoBanusiMu [lonmoxkenuii «O TeKylmeM KOHTpOJIE YCIEBAEMOCTH U



IPOMEXYTOUHOU aTrectanuu cTyaeHTtoB ['YAIL, oOydwaromuxcs mo mporpaMmaM BBICHIETO
obpazoBanus» u «O MOIYIHHO-PEHTHHTOBOM CHCTEME OIICHKHM KadecTBa y4eOHOH paboOThI
crynentoB B 'Y AIy.



Jluct BHeceHUs U3MEHEHU B pabouylo IporpaMmMy TUCIUTUIMHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.
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