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AHHOTaUs

JucrunnuHa «MaTtemaTuka. AHaTUTHYECKas: TEOMETPHUS U JIMHEHHas anreOpa» BXOIUT B
o0pa3oBaTeNbHYI0 NpOrpaMMy BbICIIETO 0Opa3oBaHUsi — TMporpammy OakajaBpuaTa IO
HampaBjeHut0  moAarotoBku/  crenuanbHOCTH  25.03.01  «TexHuueckass  dKCIUTyaTarus
JIeTaTeNbHBIX allapaToB W JIBUTaTelei» HaNpaBICHHOCTH «JKCIUTyaTaluss M HMCHBITAHUS
ABUAIIMOHHOW W KOCMUYECKOW TeXHUKW». Jlucuurumnaa peanusyercs kadeapoit «Nel».

JlucuurminHa HateleHa Ha (G OPMHUPOBAHKE Y BBITYCKHUKA CIEIYIOIINX KOMITETCHIIUNI:

VYK-2 «CrnocobOeH ompenensaTh Kpyr 3ajad B paMKaxX IMOCTaBJICHHOHW 1M W BBIOMpaTh
ONTHUMAJIFHBIC CIIOCOOBI MX PEIICHUS, UCXOJs U3 NEHCTBYIOIIMX MPABOBBIX HOPM, UMEIOIIMXCS
pECYpPCOB 1 OrpaHUYECHUIN»

OIIK-1 «Croco0eH ucnoib30BaTh OCHOBHBIC 3aKOHBI MAaTEMATHKH, €AMHULIBI H3MEPEHUS,
dbyHIaMeHTallbHbIe MPUHIUIB U TEOPETUYECKHE OCHOBBI (PM3HMKH, TEOPETUYECKOW MEXaHUKH,
TUIPABJIMKHY, HMEIOIINE OTHOIICHUE K TEXHUUECKOMY O0CTYKUBAHUIO BO3IYITHBIX CYJOB)

OIIK-4 «CrnocobeH MOHMMATh MPUHIMIBI PaOOTHI COBPEMEHHBIX HWH(OPMAITMOHHBIX
TEXHOJIOTHI U UCTIONIb30BaTh UX ISl pEIICHUS 3a/1a4 MPo(ecCHOHAIBHOMN 1eATeThHOCTHY

ConepxaHue NUCHMILUIMHBI OXBATBIBAET KPYr BOIPOCOB, CBSI3aHHBIX C AHAIUTUYECKHM
OTMCAaHUEM TE€OMETPUUECKUX 00BEKTOB; H3YUCHHEM CBOWCTB JIMHEWHBIX MTPOCTPAHCTB.

[IpenogaBanue AMCHUIUIMHBI MpeAycMaTpuBaeT cienyromue ¢GopMbl OpraHu3alHuU
y4eOHOTO Tpolecca: JeKyuu, NpaKmuyeckue 3auAmus, CaMOCMOosAmenvHas paboma
obyuarowe2ocs.

[IporpamMmmMoil AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONIME BHUIbI KOHTPOJS: TEKYIIUI
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHAs aTTecTanus B GopMe 3K3aMeHa.

OOmiasi TpyA0EMKOCTh OCBOEHUS JUCUUILIMHBI COCTaBIsET 5 3aueTHBIX enuHuil, 180
YacoB.

S3bIK 00yUYeHUs IO TUCIUIUTNHE KPYCCKHMA »



1. TlepedeHb MIAHUPYEMBIX PE3YIHTATOB O0yUEHUS MO JUCIHILTAHE

1.1. Tlenu npenomaBaHus TUCITUTITUHBI

JuctumumHa «MaTeMaTuka. AHAIMTHYECKasi TeOMETPHUS U JIMHEWHas anredpay sBiseTcs
BOKHOM COCTaBHOM 4YaCThlO Kypca BBICIIEHM MaTeMaTHUKH, KOTOPBIM JIEKUT B OCHOBE BCEM
CUCTEMBI BBICIIETO OOpa30BaHUs COBPEMEHHOTO CHEIUAINCTAa M U3YyYaeT MPOCTPAHCTBEHHBIC
(GOpMBI U KOJTMYECTBEHHBIE COOTHOILLIEHUS OKPY>KAOILIEr0 HAC IeHCTBUTEIHHOIO MUPA.

N3yuenue naHHON AMCIUIUIMHBI MO3BOJIET PA3BUTh MPOCTPAHCTBEHHOE MPEACTABICHUE
CTYJEHTa; CTUMYJIUPYET €ro BOOOpaK€HHE; pa3BUBAET €ro CUETHbIE CIIOCOOHOCTH; MO3BOJIAET
JEMOHCTPHUPOBATh IENEYCTPEMIIEHHOCTh, OPTaHM30BAHHOCTh TMPU TPOBEACHUU OOJBIIETO
00beMa BBIYUCIICHUH; 00beIUHSAET OOJIBIIMHCTBO PAaHHEE N3YYCHHBIX TTOHSITHH.

BaxxHOCTh yKa3aHHBIX TOJIOKEHUH OOYCIIOBICHA TEM, YTO MAaT€MaTHKa SIBISICTCS HE
TOJIbKO MOIIIHBIM CPEACTBOM PEIlIeHUs MPUKJIAJHbIX 3a/1a4 U YHUBEPCAIbHBIM S3bIKOM HayKH, HO
TaK)Ke ¥ 3JIEMEHTOM OOIIEeH KYIbTYPHI.

Matematuueckue METOJbl HCCIIEAOBAHUS, MOJEIMPOBAHUS, MPOECKTUPOBAHMUS,
OMMUPAIONIYIOCS HA JIAHHYIO TUCIUILUIMHY, UTPAIOT BCE OOJNBIITYIO POJIh B COBPEMEHHOU HayKe
U TeXHUKE. B 3HaUNTENbHOM CTENeHN 3TO BHI3BAHO BCE YOBICTPSAIOMIMMCS Pa3BUTHEM HAyKH U
TEXHUKH, TJIABHBIM 0O0pa30M BBIYHCIUTEILHON TEXHUKH W HH(POPMAIIMOHHBIX CHCTEM, a
TaKKe KOMIBIOTEpU3AIMEH TPAKTUUECKH BCeX 0OyiacTel 3HaHWU. BO3MOKHOCTH yCTEeIHOTO
WCIIOIb30BAaHUSI MAaTEMAaTUKU JIJISl PEIICHUS] KOHKPETHBIX 3a/1ay CYIECTBEHHO PACIIUPSIIOTCS,
4TO, B CBOIO O4Yepeab, MPUBOAUT K HOBBIM TpeOOBaHUSAM, NPEIbIBISIEMBIM K
MaTeMaTHYeCKOMY 00pa30BaHUIO COBPEMEHHBIX CIEIMATHCTOB B OOJIACTH MaTEeMaTHYEeCKHX
METO/IOB.

B o0mactu BocmuTaHWsS JIMYHOCTU LEJIbIO TMOATOTOBKH TO JAHHOW IUCIUTUIMHE
aBigercs (HopMHpOBaHHE CIIOCOOHOCTH JIOTUYECKHM BEPHO, ApryMEHTUPOBAHHO U SICHO
CTPOUTDH YCTHYIO U MUCbMEHHYIO PEUb.

1.2. JlucumrmiiviHa BXOJUT B COCTaB 00s3aTEIBHON YacTH 00pa30BaTEIHLHOM MPOTrPAMMBI
BhIcIIero oopazosanus (naiee — OI1 BO).

1.3. IlepeueHb MIaHUPYEMBIX PE3YJILTATOB OOYUEHUS MO AUCHUILIIMHE, COOTHECEHHBIX C
IUTaHUpYeMbIMH pe3ynbTrataMu ocBoeHus OIT BO.

B pesynbrare u3yueHus AMCUMILIMHBI OOydarolmuiics AOHKEH 00JaaaTh CIEIYIOIIUMHU
KOMIIETCHIIMSIMU WM UX 4YacTsAMU. KOMIETEeHIIMN U MHIUKATOPBI UX JTOCTHUKEHUSI IPUBEIACHBI B
Tabymue 1.

Tabnuna 1 — [lepeueHs KOMIETEHIINIA U MHAUKATOPOB UX JTOCTHXKEHUS

Kareropus (rpymrma) Kon n Kon n HanmMeHoBaHMe HHIUKATOpA
HAaUMEHOBaHUE
KOMTIETCHIITNH JOCTUKCHHS] KOMITETEHITUU
KOMIETEHIINH
VK-2.3.1 3HaTh BUJBI pECYPCOB U
OTpaHUYEHUS JJIS1 PELICHUS TOCTaBICHHbBIX
YK-2 Cnocoben P AP
OTIPEICIISATh K Janat
p pyr YK-2.V.1 ymeTb npoBOIUTH aHAJIU3
3aJa4 B paMKax o
. MOCTABIICHHOW LIeTH U (POPMYITHPOBATH
MOCTaBIICHHOMW 1ETH
3aJlauM, KOTOpble HEOOXOIMMO PEIIUTD IS
Y BBEIOMPATH
€€ IOCTH)KEHUs
ONTUMAJILHBIC
YHuBepcanbHbIe VK-2.Y.3 yMeTh BbIABUTATH

CIIOCO0OBI X o o
KOMIICTCHIINN aJILTepHaTI/IBHBIe BapI/IaHTBI JCUCTBUU C

peLHeHI/IH, HUCXO0d U3
IETTBI0 BBIOOPA ONTUMAJILHBIX CITOCOO0B

ﬁ;ﬁ;ﬁiﬁiﬁﬁgm penieHus 3aj1a4y, B TOM YUCJIE C TOMOIIBIO
—— u(pPOBBIX CPEACTB
PECYPCOB 1 YK-2.B.2 B1aneTs HaBBIKaMH BBIOOpa

N ONTUMAJIBHOTO CTI0C00a pelieHus 3a/1a4 ¢
OTpaHUYCHUH

Y4E€TOM UMEIOLIUXCS YCIOBUM, PECYPCOB U
OTpaHUYCHUN




OIIK-1 Cnocoben
UCIIOJIb30BATh
OCHOBHbBIE 3aKOHBI
MaTEMaTHUKH,
€IMHUIIBI
U3MEpeHUs,
byHIaMEHTATBHBIC
IMPUHIUIIBI 1
O6menpodeccuoHaabHbBIE | TEOPETUUECKUE
KOMIICTCHIINHU OCHOBBI (bl/I3I/IKI/I,
TEOPETUYECKOMN
MEXaHMKHU,
TUIPABIIMKH,
UMEIOIITNE
OTHOIICHHUE K
TCXHUUCCKOMY
00CITy>)KHBaHUIO
BO3JYIIHEIX CYJIOB

OIIK-1.3.1 3HaTh OCHOBHEIE 3aKOHHI,
MTOJIOXKEHHUSI I METObI BBICIICH
MaTeMaTHKH, METO/IbI (hOpMaITU3aIIuU
MIPUKJIAIHBIX 3371a9, BOSHUKAIOIINX B XOJI¢
npodeccCHoHABHOMN IeATETPHOCTH

OIIK-4 Cnocoben

MOHUMATh
MIPUHITUTIBI pa0OTHI
COBpPEMEHHBIX
O6menpodeccrnonanbHble | HHOOPMAITMOHHBIX OIIK-4.3.1 3HaTh alITOPUTMBI PEIICHUS
KOMIIETCHIINH TEXHOJIOTHH U MIPUKJIAIHBIX U MH)KEHEPHBIX 3a/1a4

UCTIOJIB30BaTh MX
IUIA pelIeHus 3a1a4
npodecCuOHATbHON
ACATCIIbHOCTU

2. Mecro nucuuminHsl B cTpykType OI1
Jucuuniuna He Oa3upyeTcs Ha 3HAHMSIX, paHee MPUOOPETEHHBIX CTYIEHTaMU NPU
U3YyYEHHUH B BY3€ KaKUX JIUOO0 AUCLUIUINH.
3HaHus, MOIYYEHHbIE IPU W3YyYEHUN MaTepualia TaHHOW JHCLMIUIMHBI, UMEIOT KaK
CaMOCTOSITENIbHOE 3HAYEHUE, TaK U UCIIONB3YIOTCS IPU U3YYEHUU APYIUX JUCLUILINH!
- Marematuka. Teopusi BEpOATHOCTEN U MaTeMaTUYECKasi CTATUCTUKA

3. O0BeM U TPYAOEMKOCTh JUCITUTLTHHBI
JlanHupie 00 o0meM o0beMe AMCHUIUIMHBI, TPYIOEMKOCTH OTAEIBHBIX BHJIOB y4eOHOU
paboTHI IO AUCHMIUIMHE (M pacIpeesIeHne 3TOH TPYAOEeMKOCTH 10 CEMECTpaM) MPEICTAaBICHBI B
tabnure 2.

Ta6mmia 2 — O0beM U TPYJ0EMKOCTh JUCITUTIITUHBI

TpynoeMkocTs 110
Bun yuebnoit paboTbl Bcero ceMecTpam
Nel
1 2 3

Oowan mpyooemKkocma oucyunIuHbl, 5/ 180 5/ 180
3E/ (uac)
U3 Hux wacoe npaxmuyeckoil n0020moeKu
Ayoumopnule 3anamus, BCETO 4ac. 68 68
B TOM YHCIIE:

nexiuu (JI), (dac) 34 34




npakTuueckue/cemunapckue 3ansatus (113),

34 34

(gac)

nabopaTtopHubie padoTs (JIP), (uac)

KypcoBoii nmpoekT (pabota) (KII, KP), (gac)

9K3aMeH, (Jac) 54 54
Camocmoamenvnasn paboma, Bcero (dac) 58 58
Buo npomesxxcymounoii ammecmayuu. 3a4er,
mudd. 3auger, sk3amen (3auer, udd. 3au, JK3. JK3.

Dk3.*¥)

** o
HpI/IMeLIaHI/Ie . KaHJIUJAaTCKUHU 3K3aMCH

4. CopepxaHue AUCIUTUTUHBI
4.1. PacnpeneneHue TPYIOSCMKOCTH JUCIUIUIMHBI ITO pa3jieiaM U BUaM 3aHSATHIA.

Pa3,Z[€.HBI, TEMbI JUCHUIIJIMHBI U UX TPYAOCMKOCTD IIPUBCACHLI B Ta6m/1ue 3.

Tabmmma 3 — Pa3nensl, TeMbI TUCIUIUIAHBI, HX TPYTOEMKOCTh

Pazgensl, TeMBI JUCLUIIINHBI Jlexmun I13 (C3) JIP KII CPC
(gac) (gac) (gac) (gac) (gac)
Cemectp 1
Pasnen 1. KoMmiuekcHble uncia u 6 8 8
MaTPHIBI
Paznen 2. CUCTEMBI IMHENHBIX 6 9 8
YpaBHEHUH
Pazpnen 3. JIunelinsie mpocTpaHcTBa 5 0 8
Pasnen 4. Bekropsl 6 8 8
Pazpen 5. IlpsimMas Ha mI0CKOCTH 4 4 8
Pasnen 6. [Ipsamast U IIIOCKOCTE B 4 5 8
MPOCTPAHCTBE
Paszen 7. KpuBbie BTOpOTo mopsiika 3 0 10
Hroro B cemecTpe: 34 34 58
HUroro: 34 34 0 0 58
[IpakTueckass MNOATNOTOBKA 3aKJIIOYAETCd B  HEMOCPEACTBEHHOM  BBINOJHEHUU
00yJaronuMucs  ONpPEACNICHHBIX  TPYAOBBIX  (GYHKIMHA,  CBSI3aHHBIX C  Oymymiei

npo¢ecCHOHATIBHOMN 1A TETbHOCTBIO.

4.2. CopnepkaHue pa3iesioB U TEM JICKITMOHHBIX 3aHITHI.
Copep:xanne pa3elioB U TeM JICKIIMOHHBIX 3aHITHI MIPUBEICHO B TA0HIIE 4.

Tabnuna 4 — ConeprkaHue pa3JesioB U TEM JEKIIMOHHOTO ITUKIIA

Howmep paznena

HasBanue u copeprxanue pa3enoB U TeM JEKIIMOHHBIX 3aHATHN

1. [ToHsiTHE KOMILIEKCHOTO yucha. J(elcTBUs Hal KOMIUIEKCHBIMU YHCIIAMHU B
anreOpandeckoit ¢dopme. JlelicTBusS HaJ KOMIUIEKCHBIMH YHCIaMHU B
Tpuronomerpuueckoir popme. @opmyna Myaspa. M3pneueHue KopHS U3
KOMIUIEKCHOTO Yncia. (2 gaca)

Ilonsatne marpuubl. JIMHEHHBIE oOllepaluy HaJx MaTpulaMu. JIuHelHas
3aBHCHMOCTh W HE3aBUCUMOCTH MAaTpull. TpaHCIIOHUPOBAaHWE MAaTPHILL.




YMHOXEHUE MaTpuIl. MHOTOUYJICHBI OT KBaIpaTHBIX MaTpHIl (4 yaca)

Onpenenurenu u ux cBorictBa. O6paTHas Marpua. Perenue npocreimmx
MATPUYHBIX YpaBHEHUW. MaTpUyHBII METOH PpEIICHUS JIMHEHHBIX
ypaBHeHHi. (2 Jaca)

Mertoxa Kpamepa. Merox INaycca. (2 gaca)

CoOcTBeHHBIE YHCIa U COOCTBEHHBIE BEKTOPBI KBAJPATHBIX MAaTpUIL.
DYHKIIUY OT KBaJIpaTHBIX MaTpHI] (2 yaca)

Jluneitnsle mpocTtpaHcTBa. OmpeneneHne W npumepsl. basuc n
koopauHathl. JluHeWHbIe  TpeoOpa3oBaHus. Marpuia  JIMHEHWHOTO
npeoOpa3oBaHus. (5 4acoB)

['eomeTpuueckue BekTopsl. OCHOBHBIE OompeeneHus. JInHelHble onepanuu
HaJ BeKTopaMmu. JInHeitHas He3aBUCUMOCTh BeKTOpoB. basuc. KoopauHaTsl.
CucremMbl KOOPIMHAT HA TJIOCKOCTH M B IPOCTPAHCTRBE (4 Jaca)

CkansipHOoe TIpoM3Be/IeHNE BEKTOPOB. BEeKTOpHOE MPOU3BEACHNE BEKTOPOB.
CMenianHOe TPOU3BEICHUE BEKTOPOB. (2 yaca)

VYpaBHeHUs NpAMON Ha IJIOCKOCTH. 3aJayd Ha COCTABJICHUE YpPaBHEHHI
npsiMoid. (2 Jaca)

VYron Mexay npsiMbIMU Ha TUIOCKOCTH. PaccTosiHue OT TOYKH 10 NPAMOM Ha
TIOCKOCTHU. PaccTosiHue Mex 1y napajuiebHbBIMU NPSIMBIMH. (2 yaca)

YpaBHEHHUsI TNIOCKOCTH. 3ajaHue TIPSMOI B TpocTpaHCTBE. (2 yaca)

YTros MeXIy IMIIOCKOCTAMHU. YTOJI MEXAY IPSIMBIMU B IIPOCTPAHCTBE. YTOII
MEXIY MNpsSMOM M IUIOCKOCTBIO. PaccTosHMe OT TOYKM [0 IUIOCKOCTH.
PaccrosiHne Mexay napajiesbHbIMHU IUIOCKOCTSMH. PaccTosiHue oT TOYKH
710 TIPSIMOY B IPOCTpaHCTBE. (2 yaca)

Ommurc. ['unep6ona. [Tapabona. IlonspHoe ypaBHEHHE KPUBOM BTOPOTO

nopsiika. KaHoHW4Yeckne ypaBHEHUs KPUBOM BTOPOTo mopsiaka (3 gaca)

Tabmuna 5 — [IpakTudeckue 3aHATHS U UX TPYJTOEMKOCTh

4.3. Tlpaktuyeckue (CeMUHAPCKUE) 3aHATHS
TeMbl MpaKTUYECKUX 3aHATHH U UX TPYAOEMKOCTh IPUBEACHBI B TAOTHIIE 5.

N3 Hux Ne
DOpMBIITPAKTH o
Ne N Tpynoem- | mpakTH4eCKOH | pa3zaeina
Tembl IpakTUUECKUX 3aHATUN YeCKUX
/o . KOCTb, (4ac)| TMOJATOTOBKH, | IUCIIMII-
3aHATUN
(dac) JIUHBI
Cemectp 1
1. | HeiicTBus HaJ KOMILIEKCHBIMU Pemenue
YUCJIaMH B alre0pandecKoi 3a7a4 5 1
dopme. Tpuronomerpudeckast
dhopma KOMIUIEKCHOTO YHCIIA.
2. | JlelicTBUS HaJ KOMILJIEKCHBIMH Pemenue
qyciIaMH B 3a7a4 2 1
TPUTOHOMETPHUUYECKOU (hopme
3. JIunHeitHpIe onepanuu Hax Pemrenue
MaTpHULAMHU. 3a1a4 4 1
TpaHcnoHHpOBaHWE MATPHII.
YMHOKEHUE MATPHI]
4, Brluncnenne onpenenurenei. Pemrenue
OOpatnas marpuna. Pemenue 3a1aq 3 2
MATPUYHBIX YPABHECHUH.




5. MarpuuHblid METOI PELICHUS Pemenue
CUCTEM JIMHEHHBIX YPABHEHU. 3a1a4 3 2
Meron Kpamepa
6. Merton I'aycca Pemenue 3 2
3azaqy
7. Pa3noxeHue BEKTOPOB 110 Pemenne
0a3ucy. Beruncnenue 3a7a4
KOOpJAMHAT TOUYEK B 001 2 4
JIEKapTOBOM CUCTEME
KOOPJMHAT.
8. CxansgpHO€ MpOU3BEICHUE Pemenue 2 4
BEKTOPOB 3ajau
9. BektopHoe u cMmenanHoe Pemenue 4 4
MIPOU3BEJICHUS] BEKTOPOB 3aja4
10. YpaBHeHUs IPSIMON Ha Pemenue 5 5
TUIOCKOCTH. 3aja4
11. 3aza4yu Ha IpSIMYIO Ha Pemenne 2 5
MJIOCKOCTH 3aa4y
12. [Ipsimast v IIOCKOCTH B Pemenue 5 6
MIPOCTPAHCTBE 3azaqy
Bcero: 34
4.4. JlabopaTopHBbIEC 3aHATHSI
Tewmpbl 1abopaTOPHBIX 3aHATUN U UX TPYIOEMKOCTh PUBECHBI B TabIUIIE 6.
Ta6mumia 6 — JlabopaTopHbIe 3aHITHS U UX TPYTOEMKOCTh
N3 Hux Ne
Ne HaunmenoBanme nabopatopHbix paboT TpynOEMKOCTS, | MPaKTHICCKOH | pasiena
/11 (uac) MMOJATOTOBKH, | HUCIIWI
(dac) JIUHBI

Y4eOHBIM MJIAaHOM HE IPEAYCMOTPEHO

Bcero

4.5. KypcoBoe NMpoeKTUpOBaHUE/ BHITTOTHEHUE KYPCOBOH PabOThI
Y4eOHBIM MJIAaHOM HE IPEAYCMOTPEHO

4.6. CamocrosiTenbHas paboTa 00yJaromuxcs
Bunsl camocTosTensHON paboOThI M €€ TPYIOEMKOCTh MPUBEIEHBI B Tabnuue 7.

Ta6mmia 7 — Buasl caMOCTOSITEIBHOM PaOOTHI M €€ TPYIOEMKOCTh

. Bcero, | Cemectp 1,
Bun camocrosiTensHO#M paboThI
qac qac
1 2 3
N3yueHnune TeopeTnuecKkoro Marepurania 15 15

nucturiuabl (TO)

Kypcooe npoektuposanue (KII, KP)

PacuerHo-Tpaduueckue 3ananus (PI'3)




Brimonaenue pedepara (P)

[ToaroroBka K TeKyIieMy KOHTPOIIO
ycneBaemoctu (TKY)

15 15

Homamuee 3ananue (/13) 15 15

KonTtposbabie paboTsl 3a0unnkoB (KP3)

ITogroroBka kK IpOMEKyTOUYHON
arrectaruu (I1A)

13 13

Bcero: 58 58

5. Tlepeuenb yueOHO-METOIUYECKOTO OOCCTICUCHHS

JUISL CAMOCTOSITENIbHON PabOoThl 00yUarOMUXCsl [0 TUCHUILUIHHE (MOJYIIIO)

Y4eOHO-MeTOAMYECKHE MaTepHalibl A CaMOCTOSATENbHONW paboThl OO0y4aromMXCs yKa3aHbl B

ma. 7-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUCOHBIX U3JAHUN

IlepedyeHb neyaTHBIX U SJIEKTPOHHBIX Y4EOHBIX M3/1aHUI NTpUBEJIEH B TaOIuIIE 8.
Tabnuua 8— [lepeyeHb MevYaTHBIX U AJIEKTPOHHBIX YUYEOHBIX U3AAHUN

KommyectBo
SK3EMILISIPOB B
Ulg_ll_ngzll;/ec bubnuorpadudaeckas ccpuika OuOIMOTEKE
(KpoMe 371eKTPOHHBIX
IK3EMIUTSIPOB)

YK 514 BBK Bexnemumena JI.A., [Tlerposuu A.1O., Uybapos H.A. 200
22.151 642 COopHUK 3a71a9 110 aHATUTHYECKON T€OMETPHH U

nuHEHHOH anrebpe: Yueb. nocobue / Ilog pen. 1.B.

Bexnemumesa. — 2-e u3a., nepepad. — M.: DUSMATIJIUT,

2006. — 496 c.
VK Kasakos A.fl, Makaposa M.B. Maremaruka. 50
517.521(075.8) Amnanurnyeckas reomerpus: yue6. [Tocooue / CIIO6.:

I'VAIL 2019. - 51 c.
http://e.lanbook.co | beknemumes, /I.B. Kypc ananutudeckoil reoMeTpuu 1 OBC Jlanb
m/book/58162 JUHEWHOH anreOpkl. [ DIeKTPOHHEIH pecypc] —

Onekrpon. man. — CII6. : Jlans, 2015. — 448 c.
http://e.lanbook.co | beknemuiiera, JI.A. COOpHUK 3a1a4 M0 aHATUTHICCKOM 9BC Jlans
m/book/72575 TCOMETPHH U JIMHEHHOH anreOpe. [DNeKTpOHHEIH pecypc]

/ J1.A. Bexnemuesa, JI.B. bexnemumes, A.1O.

ITerpoBuy, U.A. Uybapos. — Dnektpon. naH. — CII6. :

Jlanp, 2016. — 496 c.
http://e.lanbook.co | Horukos, A. V. Hauana nuHeiHo# anre6pst u 9BC Jlans
m/book/71997 aHAJUTHYECKAs TeOMETpHS : yuebHoe mocodue / A. 1.

HogukoB. — Mocksa : DU3MATIINUT, 2015. — 376 c.
https://e.lanbook.c | Matemaruka. 3aa4un OBBILICHHON TPYXHOCTH JUIS OBC Jlanb
om/book/115483 CTYIEHTOB BY30B : yueOHoe mocobue / Y. B. MBanos, O.

K. WBanoBa, O. A. OxyneBa, H. A. ToiraeHHHKOBA ; IO

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

2019. — 156 ¢

Wenea, A. M. Jluneiinas anredpa. AHaTUTHICCKAS SBC Jlaub
https://e.lanbook.c | reomeTpus : yuebHoe ocobue / A. M. Usnesa, I1. 1.
om/book/152265 [Mpunynxas, U. [. YepHsix. — 5-e u3a-e, ucnp. u oM. —

Hosocubupck : HI'TY, 2019. — 183 c..
https://e.lanbook.c | Bexnemues, /I. B. Kypc ananutudeckoii reoMmeTpuu u OBC Jlaus

om/book/58162

JIMHEHHOM anreOpsl : yueOnuk / [. B. beknemuries. —
13-e uzn., ucnp. — Cankr-IlerepOypr : Jlanp, 2015. —



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

448 c.

https://e.lanbook.c | T'eBopksn, I1. C. Beicimas matemaruka. JInneitnas 9BC Jlans
om/book/48192 anrebpa M aHATUTHYECKAst TEOMETPHS : yueOHOe mocobue
/ I1. C. T'eBopksin. — Mocksa : ®U3MATIJIUT, 2011. —
208 c.
https://urait.ru/bco | Jluneitnas anreOpa 1 aHATUTHYECKAsI TEOMETPHS:
de/436467 yueOHUK U pakTHKyM it By30B / E. I'. IlnoTHHKOBa, A.

1. UBanos, B. B. JlorunoBa, A. B. Mopo3oBa; moj
penakuueii E. I'. IInotHukoBoit. — Mockaa:
WznatensctBo FOpaiit, 2019. — 340 ¢

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

00de/493221 aHAJTUTHYECKAst TCOMETPHS: ydeOHOe TToco0ue st
By30B / U. X. CabutoB, A. A. Muxaes. - 2-¢ u3J.,
ucnp. u non. - Mocksa: U3garensctBo FOpaiit, 2022.

— 258 c.
https://urait.ru/bc | [TaxomoBa, E. I'. Jluneiinas aareopa u
00de/434042 aHanmuTHuyeckas reometpusi. COOpHUK 3a1aHUI:

yaeOHoe rmocodue /i 6akanaBpuara v CrielHaIuTeTa
/ E.T. ITaxomoBa, C. B. PoxxkoBa. - MockBsa :
WzparensctBo FOpaiit, 2019. - 110 c.

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

7. IlepedyeHb IEKTPOHHBIX 00Pa30BaATEIBHBIX PECYPCOB
UH(POPMALIMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTn «HTepHeT»
[lepeuenn 3IEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcos uH(pOpPMalMOHHO-
TEJIEKOMMYHHUKAIIMOHHONW ceTn «MHTepHeT», HEOOXOOUMBIX JUIsI OCBOCHHUS TUCHUIUIMHBI
npuBe/ieH B Tabymiie 9.

Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX OOpa30BATEIbHBIX PECYPCOB HH(POPMALUOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTu «HTepHeT»
URL anpec Hanmenosanmue
http://www.math-net.ru OO1IepOCCUICKUIT MaTEMaTHYECKHIA TTOPTAal
http://e.lanbook.com/view | OBC «Jlaubp»

8. Ilepeuens nHPOPMAITMOHHBIX TEXHOJIOTHUIA
8.1. [lepeyeHp MTPOrpaMMHOTO 0OECHEUEHUS, HCHOJIB3YEeMOr0 IPH OCYIIECTBICHUU
00pa3oBaTeNLHOTO MpoIiecca 10 AUCIUTLTHHE.
[lepeueHpb UCTIONB3yEeMOTr0 IPOTPAMMHOT0 obecrieueHus npeacrasieH B Tadbmuure 10.

Ta6mmia 10— [Tepeyers mporpaMmMHOTO oOecrieueHUs
Ne /i HaumenoBanue
1. MicrosoftWindows
2. MicrosoftOffice
3. MathType
4, Wolfram Mathematica

8.2. Ilepeuenn MH(POPMALMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMBbIX pu
OCYIIECTBICHIH 00pa30BaTEILHOTO MpoIiecca M0 AUCIUIIIHHE



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

[lepeyeHp HCMONB3YeMbIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM TNPEACTaBICH B
Tabymue 11.

Tabmuua 11- Ilepedens HHPOPMALMOHHO-CITPABOYHBIX CUCTEM

Ne i/t HanmenoBanmue

9BbC Jlann

9. MarepuanbHO-TeXHUUYECKast O0aza
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOOUMON I  OCYILECTBIICHUS
00pa3oBaTeNLHOTO MpoIiecca M0 AUCIUILTNHE, IPeACTaBIcH B Tabumel?2.

Tabnuna 12 — CoctaB MaTepralibHO-TEXHIUYECKON 0a3bl

Ne HanmenoBanue cocTaBHOM 4acTu Howmep aynuropun
/T MaTepUaTbHO-TEXHUYECKON Oa3bl (ipu HEOOXOTUMOCTH)

1 JlekunoHHas aynuTopus

AyauTopus ISl IPaKTUYECKUX 3aHITUI

10. OueHouHBIE CpeACTBA ISl MPOBEICHUS TPOMEKYTOUHOH aTTecTaIluu
10.1. CocTaB OICHOYHBIX CPEACTBIUISI TPOBEICHUS IMPOMEKYTOYHOW aTTECTAIMH
o0yJaromuxcs Mo AUCUUILIINHE MPUBECH B Tabmuie 13.
Ta6mmma 13 — CocTaB OIEHOYHBIX CPEJICTB JIJIsl TPOBEICHUSI IIPOMEXKYTOYHOM aTTeCTAIIKI

Bua npomexyTo4HoM arrecTanuu IlepedyeHb OLICHOYHBIX CPEACTB

DK3aMeH Cnucok BOMPOCOB K AK3aMEHY;
TecTsl.

10.2. B kayectBe KpUTEpUEB OIECHKH YpPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMITETCHIIMK O00YJaronMMHUCS TPUMEHSETCA S-0auibHasi IIKajga OIEHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIINI, KOTopas mpuBeaeHa B Tabnune 14. B TeueHne cemecTpa MOXKET UCIOIB30BaThCS
100-6ampHas ~ mKajga ~ MOAYJIBHO-PEUTHHTOBOM  CHUCTEMBbI ~ YHUBEpPCHUTETa,  IIpaBUja
UCIIOJIb30BaHUSI KOTOPOH, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAIBHBIM HOPMATHUBHBIM aKTOM
['VAIL
Tabmuua 14 —Kpurepun olileHKH ypoBHSI CPOPMHUPOBAHHOCTH KOMITETEHIIUH

OreHKa KOMITETEHITUN

Xapakrepuctrka choOpMUPOBAHHBIX KOMIIETEHITI
5-0ayutpHad 1IKama PaKIep bopmrp

— oOyuaronuiicss TJIyOOKO M BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHa;

— YBEPEHHO, JIOTUYHO, [10CJIEI0BAaTEIbHO U TPAMOTHO €r0 U3J1araer;

— ONUPAsACh HA 3HAHUS OCHOBHOM W JONOJHUTEIBHOM JMTEPATYpHI,
TECHO IMPHBS3BIBAECT YCBOCHHBIC HAYYHBIE MOJIOKEHHSI C MTPAKTUYECKON
JeSITeIbHOCTHIO HAIIPABIICHHUS,

— yMell0 00OCHOBBIBAET M ApTyMEHTUPYET BbIIBUTAaEMbIE UM UJIEH;

— JIeJIaeT BBIBOALI M 000OIICHHUS;

— cBOOOHO BJIAICET CHCTEMOH CIEIUATM3HUPOBAHHBIX MOHSITHH.

«OTJIMYHO»
(Ga4YTCHO»

— o0yyJaromuics TBEPI0 YCBOWII MPOTPaMMHBINA MaTepual, TPaMOTHO U
0 CYIIECTBY H3JIaraeT €ro, ONUpasch Ha 3HAHUS OCHOBHOU
JUTEPATYPHI;

«XOPOIILIOY — HE JIOMYCKAeT CYIMECTBEHHBIX HETOYHOCTEH;

«GaYTCHO» — YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTUYECKOH JESATEIbHOCTHIO
HaIPaBJICHUS;

— apTryMEHTUPYET HAYIHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOJBI U 0000IECHMS;




Or1eHKa KOMITETEHITUHN

5-0ayutpHad IKama

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITCTCHITUIA

— BJIAJIEET CUCTEMOM CIIELIUATU3UPOBAHHBIX OHATUM.

— 00y4Jarouuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIN MaTepuall,
II0 CYHIECTBY M3JIaracT €ro, OMMpascCh HA 3HAHUSA TOJIBKO OCHOBHOMU
JUTEPATYPBI;

— JIONyCKaeT HeCYIIECTBEHHBIE OMIMOKN U HETOYHOCTH;

«YIIOBIIETBOPUTEITHHO .
GATTOHOY — HCIIBITBIBACT 3aTPyJHEHHUS B TNPAKTHUYECKOM NPUMEHEHUM 3HAHUH
HAarpaBJICHUS;
— ¢1a00 apryMEHTHPYET Hay4HBIE TIOJIOKCHHUS;
— 3aTpyaHseTcs B GOPMYIMPOBAHUN BHIBOJOB M 0000IICHMIA;
— YAaCTHYHO BJIJICET CUCTEMON CHEeNMATN3UPOBAHHBIX MOHSITHHA.
— oOyvaromuiics He YyCBOWJ 3HAYUTEIBHOW YacTH MPOTPAMMHOTO
Marepuana;
— JIOIYCKaeT  CYIIECTBEHHbIE  OMMOKM W  HETOYHOCTH  TpHU
«HEYNIOBIICTBOPUTEIIHLHO ]
paccMOTpeHHH MPOOJIEM B KOHKPETHOM HaIpaBJICHUH;
«HE 3a4YTEHO»

— HCTBITHIBACT TPYAHOCTH B MPAKTHUECKOM NMPUMEHEHUH 3HAHHH;
— HE MOXKET apryMEHTHUPOBATh HAyYHbIC OJI0KEHUS,;
— He (OpMYIHPYET BBIBOJAOB U 0000IICHHIA.

10.3. TumoBbie KOHTPOJILHBIE 3aJJaHUS WX UHBIC MATEPUATIBI.
Bormpocs! (3amaun) nist sK3aMeHa peIcTaBlIeHbl B Tadmie 15.

Tabmuia 15 — Boripocs! (3amaun) 115 9K3aMeHa

3amanue 3.

3anaunue 4.

3agaHue 5.

1) BbluuCIUTh NPOU3BEACHNE KOMIUICKCHBIX YUCET B
anreOpanveckoit hopme 3anucu
(7 + 4i) = (4 — 3i)

1) Bp4HCINTD NPOU3BEICHUE KOMIUIEKCHBIX YHCEN B
anreOpanyeckoit popme 3anucu
(9 — 4i) = (8 — 5i)

Kon
Ne i/ [Tepeuyens BonmpocoB (3a1a4) st FK3aMeHa AEAMEATOPA
YVK-2.V.1

3amanue 1. OIIK-4.3.1
1) BBIYHCIUTH MPOU3BEACHHE KOMIUIEKCHBIX YHCET B

anreOpanveckoit hopme 3anucu

(5+2i)=(6+5i)

3amanue 2.
1) BBIYHCIUTH MPOU3BEACHHE KOMIUIEKCHBIX YHCET B

anreOpanyeckoit popme 3anucu

(7 —4i) = (1 +3i)
1.




1) Bp4HCINTD NPOU3BEICHUE KOMIUIEKCHBIX YHCEN B
anreOpanyeckoit popme 3anucu
(9 +6i) (2 —7i)

3amanue.
BBIuCINTh MPOU3BEICHIUE KOMITICKCHBIX YHCEIT.

Zl=5[cos§+ising) " Zz=7(c'os§+isin§)

OIIK-4.3.1

3amaunue.
Boeruncnuth JacTHOE KOMIUIEKCHBIX qucel
TPUTOHOMETPHUYECKOU (hOopMe 3aInCH.

Z, 10(005‘% + i sin g)

Z, 5(605%+i2in%)

B

OIIK-4.3.1

Kak HaszpiBaercs (hopma 3anucu KOMIUIEKCHOTO YKCIa, UMEIOILast

BUA z=|z|-(cos@+ising), Kak Ha3bIBAIOTCSA B 3TOU 3amuCH |z| u ¢?

VYK-2.3.1

Pe3ynbrar kakoi omnepanuy HaJl KOMIUICKCHBIMU YHCIaMH MOXKET
OBITh 3aIIMCaH B BUIE

|21] - |z2| (cOS(@a1+2) + isin(@1+¢2)) ?

YK-2.3.1

Pe3yanaT Kakou oncpanru HaJl KOMIIJICKCHBIMU YHUCJIaAMU MOIKET
OBITh 3amucaH B BUAC |Z1]:|Z2|- (COS(@1-¢2) + iSin(@1-¢2)) ?

VK-2.3.1

Samanue 1.
1) KommuekcHoe yncino Z 3amucaHo B aNreOpandeckon 1 B
TPUTOHOMETPUIECKOUN opMax:
V3 1 ™, T
Z=?+1 2= I[COSE-FISIHE:}

Haitinure 12-10 cTemneus uncna Z

2) Kakyro ¢popmy 3amucu ymcia Bbl Hcnoiab3oBann? O0ocHyiiTe
CBOM BBIOOP

3amanue 2.
1) KommuiekcHOe 4rcio Z 3ammucalo B areOpandeckon 1 B
TPUTOHOMETPUIECKOM hopMax:

[ T . . I
Z=5+i5y3= 10(cos§+1 smg)
Haiinute 3-10 cTenens yucna Z

2) Kakyro ¢popmy 3amucu ymcia Bbl Henoiab3oBanu? OO0ocHyiiTe
CBOM BBIOOP

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




Samanue 1.
1) Haiitu matpuiyy C = 4A + 3B*, rae
2 -2
10 2y,
= 5 He=(3 _33)
2) Bribepute u3 crucka nupoBbie CPEACTBa, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JJIS PEIICHUS TaHHO! 3a/1a4H.

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

3amanue 2.
1. Haiitu matpuny C = 44 — 5BY, rae

2 -2
1 4 2
A= B=|—
(_1 3 _4) ( 31 : 3>
2. Bribepute u3 cnucka nupoBbie CPeACTBa, KOTOPHIE MOTYT

OBITH PUMEHEHBI JJIs pEIICHUS JaHHOW 3aa9H.
a) Microsoft Access
b) Wolfram Mathematica

c) Microsoft PowerPoint

3amanue 3.
1. Haiitu matpuny C = 24 + 3Bf, rae

2 =2
1 4 2
A= B=|—
(a3 Se-( 4)
2. Bri6epute u3 cnincka mudpoBbie CPecTBa, KOTOPHIE MOTYT
OBITH MPUMEHEHBI JJIS pEIICHUs TaHHO! 3a1a4H.
a) Microsoft Access
b) Wolfram Mathematica
C) Microsoft PowerPoint
3aganue 4.
1. Haiitu matpuny C = 34 — 5BY, rae
1 -2
/1 0 2y,
(s 3 2= 3)
2. BriGepure u3 crincka uQpoBbie cpeicTBa, KOTOPBIE MOTYT

OBITH MPUMEHEHBI JJIs PEIICHUS JaHHOU 3aauH.
a) Microsoft Access
b) Wolfram Mathematica
C) Microsoft PowerPoint

3ananue 9.
1. Haiitu matpuity C = 44 + 3B*, rae

VYK-2.3.1
VK-2.V.3




1 -2

a-(h 4 2e( )

3 -3

2. Bri6epute u3 cnimcka mudpoBbie CPeIcTBa, KOTOPHIE MOTYT

OBITH IPUMEHEHBI JJIS PEIICHUS TaHHOH! 3a1a4H.

a) Microsoft Access

b) Wolfram Mathematica

C) Microsoft PowerPoint
1. 3anummTe pe3ynbTaT ACUCTBUN HAJ MaTPUIIAMH. VYK-2.3.1

A+0=...
2. 3anuimmTe pe3yabTaT ASHCTBUN HaJl MaTpUIlaMHU
A+ (-A) =
3. Ilponomxure popmyiy
0.
7(A+B)=
4. Tlpopomxure hopmMyy
5A-5B=
5. Tlponomxure popmyiy
2 X(4A)=
3ananue 1. YK-2.V.3
1) Haiitu npousBenenue Matpuil A = B, rie
2 5
(0 -2 —4 _ =

A_(z —4 5) B_(g Gz)

2) Bribepure u3 crircka UQpPOBBIE CPEICTBA, KOTOPBIE MOT'YT
OBITH MPUMEHEHBI JIS pelleHus TaHHOH 3a1a4un. OOocHyiiTe
BBIOOP ITU(POBOTO CpeICTBA

a) Microsoft Access

b) Microsoft PowerPoint

¢) Wolfram Mathematica
10.

3amanue 2.
1) Haiitu npousBenenune Matpun A = B, rie

_ _ 4 3
RS

2) Bribepute u3 cnucka mudpoBbie CPeACTBA, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JJIS PEIICHUS TaHHOM 3a1a4H.

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




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

4 3
0 -2 -3
a=( )B=(0—%>
2 3 5 2 0
2) BriOepure u3 cnmcka uQpoBbIe CPENCTBA, KOTOPBIE MOTYT

OBITH MPUMEHEHBI JJIsI pEIICHUS JaHHOW 3aa9H.

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

3amaunue 4.
1) Haiitu npousBenenue Matpuil A = B, rie
4 5

0 -2 -3
a=( B=(1—%)

2 —4 0 ) 3 0
2) BriGepuTte u3 cnucka nudpoBbie CpeaCcTBa, KOTOPHIE MOTYT OBITH
NPUMEHEHBI [Tl PEIICHHS JaHHOM 3a1a4u.
a) Microsoft Access

b) Microsoft PowerPoint
C) Wolfram Mathematica

3amanue 5.
Haittu npoussenenne matpun A + B, 111€
2 3
4 -1 -4
a=( ) o= —2)
1 —4 0 2 0

2. BeiGepuTe U3 criucka MuQpoBbIE CPesICTBA, KOTOPBIE MOTYT OBITh
MIPUMEHEHBI JJIsI PEIICHUS JaHHOW 3a7a4H.

a) Microsoft Access

b) Microsoft PowerPoint

C) Wolfram Mathematica

11.

Samanue 1.
1) Haiitu onpenenurens 2-To MOPSIIKA MATPUIIBI
2 5
-3 7

2) OO0OCHYHTE KaK BBIYHUCIIUTH OMPEICIUTEIh BTOPOTO MOPSIKA.

3ananue 2.
1) Haiitu onpenenuTenb 2-T0 MOPSIKa MaTPHUIIBI

i
4 -5

2) OO0OCHYHTE KaK BBIYHUCIIUTH OMPEICIUTEIh BTOPOTO MOPSIKA.

YK-2.V.1




3amanue 3.
1) Haiitu onpenenurens 2-To MOPSIIKA MATPUIIBI

s ol

2) OOocHYHTE KaK BBIYHCIUTH OIPEICIUTENh BTOPOTO MOPSAKA.

3amaunue 4.
1) Haiitu onpenenurens 2-To MOPSIIKA MATPUIIBI

e Sl
—-14 -8
2) OOocHYHTE KaK BBIYHCIUTH OIPEICIUTENh BTOPOTO MOPSAKA.
3amanue 5.
1) Haiitu onpenenurens 2-To MOPSIIKA MATPUIIBI
5 2
|10 3

2) OO0oCHY#HTE KaK BBIYHUCIUTH OTMPEICIUTEIb BTOPOTO MOPSIKA.

YK-2.V.1
1 2 -1
3aganue: nana matpuna { 3 1 2
4 -2 5
Haiinure anrebpandeckue TOMOTHEHUS:
1 . A 1 1
12. 2. Ay,
4. AZS
13 Uemy paBeH OIpeIeNnuTENb TPEYTroJIbHON MaTpUIbl? VK-2.3.1
O6o3naunM Ay, A, ..., Ay — CTPOKH MATPULIBL U @y; @3; - j Oy - OIIK-4.3.1
NeMCTBUTENIbHBIEC YHCIIA.
Ecnu cymectByeT Takoil Habop umcen, Cpeu KOTOPBIX €CTh XOTs-
OBl OZJHO YMCIIO OTJIMYHOE OT HYJIS, U IIPU ITOM JIMHEHHas
14 KOMOUMHAIMSI CTPOK MAaTPHILIBI C ’TUMHU YHCJIaMU paBHA HYJIEBOU

CTpOKE:
ad, +ad; + o +andn =0,
rae 0 = (0,0, ...,0).
Kak B 3TOM cityyae Ha3bIBalOTCSI CTPOKH MaTPHUILIbI?




ITycTh MaTpuisl A 1 A yIOBIETBOPSIOT YCIOBHIO YK-2.3.1
15. A'A1=A1TA=E, rue E — equnnunas MaTpHILa N -TO MOPsJIKa.
Kak Ha3bIBatOTCS Takue MaTpUILbI?
3ananue 1. Halitu matpuity X u3 ypaBHenust A = X = B, rie YK-2.V.1
a=( ) 5=( Y
-2 5 —-17 -9
3aganue 2. Haiitun maTpuny X u3 ypaBHeHust A = X = B, rae
A= 2) 5= 1)
3 -4 23 10
3aganue 3. Haiitn maTpuny X u3 ypaBHeHust A = X = B, rae
16. A= (—1 3 ) B = (—10 —7)
2 —4 14 12
3ananue 4. Halitu matpuily X u3 ypaBHenust A = X = B, rie
A:(l —2) B:(Q 6)
3 -7 29 19
3aganue 5. Haiitu maTpuny X u3 ypaBHeHust A = X = B, rae
A:(l —3) B:(H 5)
2 —8 34 12
Kak Ha3pIBaeTcs cucremMa aaredpanuecKux ypaBHEHHM, KaX10€ U3 YK-2.3.1
1. KOTOPBIX SIBIISAECTCS JIMHEHHBIM?
Kakune MeToapl peleHns CUCTEM JIMTHEHHBIX alnre0pandecKux YK-2.3.1
18. YPaBHEHU BaM U3BECTHBI?
CpaBHUTE yCI0BHS IPUMEHEHHSI METOI0B PELLIEHUS CUCTEM YK-2.V.3
JMHEWHBIX ypaBHeHUN. Kakoi MeTo1 pereHusi CUCTEMbI JTMHEUHBIX
19. anreOpanyecKrx ypaBHEHUH MPUMEHSIOTCS B TOM Clydae, eciiu
OTIpeeNIUTENb MaTPUIIbl CUCTEMbI paBEH HYJIO?
CpaBHUTE yCI0BHS IPUMEHEHHSI METOI0B PELLIEHUS CUCTEM YK-2.V.3
JMHENHBIX ypaBHeHUN. Kakoi MeTo1 penieHusi CUCTEMbI JTMHEUHBIX
20. anreOpanyecKrx ypaBHEHUH PUMEHSIOTCS B TOM Clydae, eCiiu
MaTpuIila CUCTEMbI HE ABJISIETCS KBAAPATHOM?
[Ipu kakoM ycI0BUM OJHOPOJHAS CUCTEMA JIMHEWHBIX YPaBHEHUN OIIK-4.3.1
21 MMEET HEHYJIEBOE pelieHue?
Kak Ha3piBaeTcs qByMepHas CUCTEMA KOOPAUHAT, B KOTOPOI OIlK-4.3.1
22. KaXKIasi TOUKa Ha MJIOCKOCTH OIpeAeseTCs IByMs YHCIaMH -
MOJISIPHBIM YTJIOM U MOJISPHBIM paguycom?
Kak Ha3piBaeTcs cuctemMa KOOpAMHAT, B KOTOPOM KaXk/1asi TOUKa B OIlK-4.3.1
23, IPOCTPAHCTBE OIpeaesseTcs TpeMs unciaamu - (I, 0, ¢), rae r—

pannyc-BeKTOp TOUKH, 6 U ¢ — 3eHUTHBIN U a3UMYTaJIbHBINA YTIIbI
COOTBETCTBEHHO?




24. Urto Takoe BeKTOp? YK-2.3.1

Kax Ha3piBaeTcs BEKTOpP, Hayajlo KOTOPOI'O COBMAJIAET C €r0 YK-2.3.1
25. KOHIIOM?

ITo xakoii popmyiie onpenenseTcs CKaIIpHOE TPOU3BEICHNE OIlK-4.3.1
26. BEKTOPOB?

[To kakoit popmyIe BEIYUCIAETCS CKATSIPHOE TIPOU3BEACHUE OIlK-4.3.1
27. BEKTOPOB @ W b , eciii N3BECTHBI KOOPIANHATHI BEKTOPOB B

nekaptoBoi cucteme (B cucreme : 0, 0y, 0z)

o kakoit popmyIe BEIYUCIIAETCS BEKTOPHOE MTPOU3BEICHHE OIlK-4.3.1

BEKTOPOB, €CJIM U3BECTHBI UX KOOPJUHATHI B IEKapTOBOI cucteme
28. koopauHart (X, Y, z2)?

[To xakoii popmyrie onpenenseTcs MOAyIb BEKTOPHOTO OIIK-4.3.1
29. IIPOU3BENIEHUSI BEKTOPOB?
30. Uemy paBHO pacCTOSIHUE OT TOUKH 10 NPSAMOI? OIlK-4.3.1

3aganue 1. CocraBuTh ypaBHeHUE mpsiMod mnpoxoxasmend uepe3 | OIIK-4.V.1

. L oxt2 y—9

TOUKy M (2,4) 1 nepneHauKyIIpHON MpsIMOo y = -

OTBer 3amucaTh B BUAEC YpPaBHEHUS MPSAMOM C  YIJIOBBIM

K03 uUImeHTOM

3ananue 2. CocTaBUTh ypaBHEHUE NPSIMOH MpOXOIsALIEH uepe3

TOYKY M(1,—4) 51 NEPIEHAUKYIIAPHON IPsIMOi

—4x —5y+14=0.

OtBer 3amMcaTh B BHUAEC YpPaBHEHUs MPSAMOM C  YIJIOBBIM

K03 uUImeHTOM

3ananue 3. CocTaBUTh ypaBHEHUE NPSIMOH MPOXOIALIEH uepe3

. _x+16 y—9

31. Touky M (—1, —3) u napasuiesbHON IpsAMOI =

—4 -5
OtBer 3amMcaTh B BHUJE YpPaBHEHUS MPSMOM C  YIJIOBBIM
ko3 urmeHTOM

3aganue 4. CocTaBUTh YpaBHEHUE MPSIMOM MPOXOASIIEH uepes
Touky M (1, —1) 1 nepneHaANKYJIApHON NpsMOil y = —5x + 2.
OtBer 3amMcaTh B BUJE YypaBHEHUS TMPSMOMl C  YIJIOBBIM
K03 uUIneHTOM

3amanue 5. CocTaBUTh ypaBHEHHE NPSIMOH MPOXOIALIEH uepe3
. Lx+1 y—6

TOuKy M (3,1) 1 nepneHauKyIIpHON MpsIMOon — =

OrBer 3ammMcaTe B BHIE YPAaBHEHUA MPSMOM C  YIJIOBBIM

K03 uUIneHTOM




Kakum ypaBHEHHEM OMUCHIBAETCS MIJIOCKOCTh B IEKAPTOBBIX YK-2.3.1
32. KoopauHaTax (X, Y, z)?

Chopmymupyiite  HeobOxomumoe u  jgocratounoe  ycnosue | OIIK-4.3.1
33. NapauIeTbHOCTH MPSMOU U TUIOCKOCTH.

Kakum ypaBHeHueM omnucbiBaeTca mnpsmas, npoxonsmas uepe3 | OIIK-43.1

TOYKY (X0, Yo, Zo) M WUMEIOMIAs HAMNPAaBIAIONINN BEKTOp C
34. xoopaunaramu (I, m, n)?

Kakum ypaBHEHHEM ONUCBIBAETCS MpsiMast, TPOXOIALIas UEPE3 JIBE OIIK-4.3.1
35. TOUKH (X1, Y1, Z1) U (X2, Y2, 22)?

Kakum 006pa3om MOXKHO 3a7aTh IPSIMYIO C TIOMOIIBIO IBYX OIIK-4.3.1
36. MJIOCKOCTEM?

C moMoripio Kakoi (opMysIbl MOXKXHO HAUTH YTOJl MEXIY OIIK-4.3.1
3r7. npsIMbIMU?

Hopwmais k iockoctu umeet koopaunatsel (A, B, C); xoopauHaTs OIlIK-4.3.1

HanpasJIoNEero Bekropa npsmoit (1,m,n)/
38. C nomo1bio Kakoil popMyITbl MOKHO HAMTH yrol MEXIy NMPsIMOH U

MJIOCKOCTBIO?

[To xakoii popMyIie MOKHO ONIPEACIIUTH PACCTOSTHUE OT TOYKHU JI0 OIIK-4.3.1
39. MJIOCKOCTH?

Bormpocsr (3amaun) nist 3avera / qud . 3aduera npeacTaBieHsl B Tadnuie 16.
Tabnuna 16 — Bonpocs! (3agaun) nns 3adera / audd. 3adyera
Kon
Ne ni/m [lepeuens BompocoB (3aa4) ans 3a4dera / audd. 3auera
P P (3ap21) 1 D WHMKATOpa
Y4eOHbIM MJIaHOM HE MPEAYCMOTPEHO

MpeICTaBICHBI B Ta0nwmie 17.
Ta6mmma 17 — [lepedyens TeM i1 KypCOBOTO MPOSKTUPOBAHMSI/BBITIOJIHEHHSI KyPCOBOM paOOTHI

[lepeuenp TeM [ KypCOBOTO MPOEKTUPOBAHUS/BBIIIOIHEHUSI KYpCOBOM paboThI

No r/n [IpumepHSIii nepedeHb TeM ATl KypCOBOTO MPOEKTHPOBAHNS/BBITOTHEHHS
B KypCOBOH paboThI
Y4eOHBIM IITAaHOM HE MTPEAYCMOTPEHO
Bompocsl i mpoBeneHHs TNPOMEKYTOYHOH aTTeCTalli B BUAE TECTHPOBAHHUS

MpeICTaBICHEI B Ta0nwmie 18.

Tabmuua 18 — [IpumepHbIii IepeueHb BOIIPOCOB ISl TECTOB

Ne
/i

IIpuMepHBIii IEpeYeHb BOIIPOCOB ISl TECTOB

Kon
WHIAKATOpa

TumoBoil BapuaHT TECTOB
1 cemectp




Jlana matpuna 1) a,, YK-2.V.1
2) -ay
(A1 Qi
A= (az 1 Q32 ) 3
) an
Eé anredbpanveckoe
JOTIOTHEHHE Ass 4)  —ax
paBHo. ..
W3 npuBeIEHHBIX d11 aq2 VK-2.V.1
MaTpul] 0OpaTHbIE 1) {321 3422
0 dao
CYIIECTBYIOT Y
MaTpHI. .. 0 0 ap
2) D 0 323
0 0 dzz
417 a2 A3
3) ( 0 ap azs)
0 0 dsz3
117 Q13 Qyg
4) (au 37 ‘123)
0 0 0
Kakum meronom moxuo | 1)  I'. Kpamepa VYK-2.3.1
PEIIUTh CUCTEMY, 2) K. ®.Taycea
ONpeAenTENb, OCHOBHOM
MATDHITB! KOTOPOii paBeH 3) ¢ moMoIIEI 00PATHOW MATPHIIBI
HYJIO 4)  moObIM CIIOCOOOM
Cucrema coBMmecTHa | 1)  Gombie 1 YK-2.3.1
TOrJa W TOJBKO TOTHA, | 2)  paHr MaTPHIIBI CHCTEMbI PaBEH
Korja... paHry pacUIMPEHHON MaTPHIIBI
CHCTEMBI
3) panr pasen 0
4)  panr pasen |
Jlisl BEKTOPOB d W b | 1) BeKTOpBI MepPICHANKYIISIPHBI VK-2.V.1
2) BEKTOPBI MapaJlICIbHEI OIIK-4.3.1

BBITTIOJIHAIOTCA YCJIOBHS:




3) BEKTOpHI MapaJUieIbHbBI U HE MOTYT

JIe)KaTh Ha OJTHOU MPSMO

a a o o
* ¥ z 4) BEKTOPHI JICKAT Ha OIHON MPSIMOK
TOT[A. ...
ora WJIH TTapaJijiesIbHbI
BekropHoe 1) xomnuHeapHo#t miockoctH, B | YK-2.3.1
IIPOU3BE/IEHNE BEKTOPOB KOTOPOM JIe)KaT epeMHOKaeMble
—
a u b — 310 BekTOp. .. BEKTOpa
2)  TEepHeHAUKYISPHBIA TUIOCKOCTH,
B KOTOpOH JIe)Kar
MEPEMHO’KAEMbIE BEKTOPBI
3) Hynesoi
BITATAIOIAHN THUM |
4)  coBmaaarwo c o 3
MEPEMHOKAEMBIX BEKTOPOB
PaccrosiHue OT TOYKH 110 1) |Axq+Byg+C| VK-2.3.1
21R2+/ 4232
IJIOCKOCTH MOKHO VAZ+B2VA%+C
BBIUNCIIUTD o 2) AA,+BB,+C,C,
dopmyre. .. JA%+B§+C§-JA%+B§+C§
A S
VA%+BZ+(C?
Am+Bn+C
4) | : i
VAS+B=+C4/m=+n“+p
I'eomerpuueckoe ™ecto | 1)  rumepOosioit OIlK-4.3.1
TOYEK IUIOCKOCTH, CyMMa 2) Soroi
napabooit
pacCTOSIHUM OT KaXXKI0Hu
M3 KOTOPHIX JIO JBYX 3)  OKPYKHOCTBIO
JAHHBIX ~ TOYCK O9TOH | 4)  symmncom
TUIOCKOCTH eCTh
BEJIMYMHA TOCTOSHHAS,
Ha3bIBACTCH. ..
Haiitu ypaBHCHHUE 1) x+1 _ y-2  z—4 VK-2.V.1
o > > -3 2 4
pAMOM,  mpoxonsIIei




yepes TOUKY | 2) _ _
3 2 4
A(-1;2;4),
e x—1 y—2 z—4
PICHIUKYIISIPHO 3) = =
-3 -2 -4
TUIOCKOCTH
3x-2y-4z+1=0 4) oy
-3~ -2 -a
10 | Pemmwmth cucremy | 1) x=0,y=1,z=-3 YK-2.V.1
JWHEWHBIX  ypaBHEHHU 2)  x=0,y=1, 7= - 2
METOJIOM l'aycca
X+y+z=-2 3) x=0,y=-1,2z=2
2x —y+3z=-10
—x+2y—z=35 4) x=0,y=-1,z=-2
11 | BeluuciuTs -1 —6 VK-2.V.1
n (5 32)
7 2
2 -1y /1 -2 2 7 2
(1 2 ) (3 2 ) ) (1 0)
0 0
3y (=)
7 2
9 (G 5)
12 | Jlana matpuna 1) ayy VK-2.V.1
A:(an '1112) ) —aiz
Az1 QAzz/
3) ap;
Eé anredpamdeckoe | 4)  —q,,
JIOIIOJTHEHUE Axq
paBHo. ..
13 | Marpuna A7t 1) At-AaxA-At VK-2.3.1
Ha3bIBaeTCsI  OOpaTHOM -1
2) Al-A=1
MaTpuILe A, eciu
3) Al1-A=4-A1=E

BBITIOJIHACTCS YCIIOBUC




4) A1-A=0

14 CKaJDIprIM 1) |& | | 5| arccos o VK-2.V. 1
NPOU3BEICHUEM  JBYX .
S 2 |d] | b | ctga
HCHYJICBBIX BEKTOPOB @
u b HaseiBaercs umcno, | 3)  |d ‘5| cosa
paBHoOE. .. .
4) ldl|b|tga
15 | Yemy paBHO cmemranHoe | 1) 0 YK-2.V.1
IIPOM3BEICHHE BEKTOPOB 2) 1
aba
3) -2
4) 2
16 | YpaBHeHue npsmoit, | 1) (x—a)+(y—b)=0 YK-2.3.1
MPOXOJAILLIEH 4Yepe3 IBe 2) y-y1 _ x-x4
TOYKH MOKHO COCTABHTh yamyi o %t
1o GpopmyiIe. .. 3) A(x—x9)+B(y—y,) =0
4)  ¥y—yo =k(x—x0)
17 | F'eomerpuueckoe ™ecto | 1)  IlapaGomy YK-2.3.1
TOYEK, KOTOpBIE 2)  oxpysHOCTS
XapaKTePU3YIOT
SKCIeHTpHcHTET €& > 3)  rumepbory
npecTaBisieT co0oi 4)  swmnc
18 c 1) nelcCTBUTEIBHON OCBIO YK-2.V.1
OtHomieHue ~—
4 2) acHUMITOTOM
Ha3bIBaeTCA. ..

3) IKCIEHTPUCHTETOM

4) (okaabHBIM PagnyCcoOM




19 | Haittu ypaBHeHue | 1y x+l _ y-2 _ z—4 VK-2.V.1
3 -2 -4
NpsAMOM,  MPOXOIAIICH
uepes TOUKy | ) x+l _ytz  z+d
3 2 4
A(-1;2;4),
NEPICHANKYIIIPHO 3) l_oyz_zt
-3 -2 -4
IUIOCKOCTH
x+1  y+2  z+4
3x-2y-4z+1=0 Y T T
20 | Onpenenutsb kakoe | 1) x2+y2-8x=0 VK-2.V.1
ypaBHEHUE JIMHUH .
2) X=--,/25—y?
COOTBETCTBYET 3
napabore. .. 3)  -2x2+3yZ-4x+15y+4=0
4)  x+4y-2y*-5=0
21 | Pemnth cucremy | 1) x=0, y=1, z=-2 YK-2.V.1
JMHENHBIX  ypaBHEHHI 2)  x=0,y=-1,2=2
METOJIOM l'aycca
x+y+z=2 3) x=0,y=1,2z=2
2x —y+3z=10
_x+42y—z=-5 4) x=0,y=-1,z=3
22 | Beruuciauth YK-2.3.1
-1 -1 4 =2 7 1
GG 2 v (G
-7 0
2 (5 o)
1 0
3y (; )
0 1
9 (5 5)




23 | Mpsmoit y = -2x + 111) (0;3) YK-2.3.1
MPUHAJICKUAT TOYKA 2) (-1;3)
3) (23)
4) (=2;1)
24 | Ilpsimassy = —-2X + 5 1) tg(5) YK-2.3.1
obpasyer ¢ 2) tg(-2)
MOJIOYKHTETBHBIM 3) arctg(-2)
HanpaBieHueM ocu OX 4) tg(2)
yIoJ o, paBHBIN:
25 | Yrox Mexay npsMbIMU 1) tge= ‘ YK-2.3.1
1+1+5
y=x+1 y=5%+3
onpeenseTcs mo| 2) tge= ‘1 o
dopmye:
3 te= |1+1a{ 5)
4) tBe= ‘1+1a5
26 | Ilpy pemieHMM CHCTEMEI 1) 5 3‘ VK-2.V.1
8 7
JMHENHBIX  ypaBHEHHI
X1 + 3x2 =5 2 1 3
{4x1 —7x, =8 o | 2y —7|
npaBUily 3) g _3?|
Kpamepaonpenenurenn
A MeeT BUL: 1 5
4) 4 8‘
27 | Pemuthb CHCTEMY 1) (2;-1) YK-2.V.3
JUHEUHBIX  yYpaBHCHUHU 2) upaswio Kpamepa HENpUMEHUMO
{ x;+2x, =0 ol 3 @2
4 8x; =1
X1 + X3 4) (2' l)
npasuityKpamepa:
28 | Pemuth cucTeMmy 1) (1;0;0) OIIK-1.V¥.1
JMHEHHBIX  ypaBHEHHIA 2) (0;1;0)




meroom Kpamepa: 3) (0;0;1)

4) (1;0;1)
Xy +x;—x3=0
2x;—x;+x3=3
X1 — 2x;+x3=2
29 | Mokasarenphass  (opma 1) ﬁei_T“ VK-2.V.1
KOMIUIEKCHOTO YHCIIa an
. 2) V2e's
z=-1+ 1 umeer BUA: o
3) V2e'z
4) V2e'z
30 | Moaynb KOMILJIEKCHOTO 1) 0 YK-2.V.1
qucia Z = —i paBeH: 2) 1
3) 2
4) 5

[TepeyeHr TeM KOHTPOIBHBIX PAOOT MO AUCIUIUIMHE OOYYaIOIIMXCS 3a0YHON (OpPMBI
oOydeHus1, IpeCTaBIeHbI B Ta0uie 19.

Ta6mmma 19 — [lepedeHb KOHTPOIBHBIX PadbOT

No /it ITepeyeHb KOHTPOJIBHBIX PadbOT

He npenycmorpeno

10.4. Meroauueckue  Marepuaibl,  ONPENCNSAIONIMEe  MPOLEAYphl  OLICHUBAHUS
UH/IMKATOpPOB, XapakTepU3YIOIIMX HSTanbl (OPMUPOBAHMS KOMIIETEHLMH, COAEpKarcs B
JOKAJIbHBIX HOpMAaTuBHBIX akTax ['YAII, pernameHTHpyOIIMX MOPAJOK W IPOLEAYPY
IIPOBE/ICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U IMIPOMEKYTOUHON aTTeCTalMi 00yJaroIuXxcs
I'VAIL

11. Meroauveckue ykazaHus AJis1 00y4JaIOMIUXCs IO OCBOCHUIO JUCITUTUTHHBI

W3ydenne maHHOW MTUCIUIUIMHBI HAPABICHO HA (HOPMUPOBAHUE YMEHHI 1 HABBIKOB B
00JIaCTH aHAIMTUYECKOW TEOMETPUU W JIMHCHWHOW anreOphl, pa3BUTHE MPOCTPAHCTBEHHOTO
NpPEJCTaBICHUS CTYIEHTa; BOOOpPAKEHUS; JIOTMUECKUX H CUETHBIX CIIOCOOHOCTEH;
OpPraHM30BAHHOCTH TMIPH MPOBEIEHUU OONbIIET0 00beMa BBIYMCICHUN; HCIOIb30BAHUS
MAaTCMaTuK I PCHICHHUA KOHKPCTHBIX 3aj1ady, OGGCHG‘-IGHI/IG OCHOBLI IJId MPUMCHCHUSA
MaTeMaTHYeCKHX METO/IOB UCCIIETOBaHMUS, MOJIETUPOBaHUS, MPOEKTUPOBAHMS,
ONUPAIOLIYIOCS Ha JaHHYI JUCHUIUIMHY, KOTOpBIE HWIPAIOT BCe OOJNBIIYyI0O pOJb B
COBPEMEHHOI HAYKE U TEXHUKE.




11.1. Meroanyeckue ykazaHUs A OOyYaroOIIUXCA IO OCBOCHHUIO JIEKIIMOHHOTO
Marepuaia

OcCHOBHOE Ha3HA4YEHHUE JIEKIMOHHOTO MaTepHalla — JOIMYECKH CTPOHHOE, CUCTEMHOE,
riy0oKoe W SCHOE M3JI0KeHHe ydueOHoro marepuania. HazHaueHue COBpEMEHHOH JEeKLHUU B
paMKax JUCIUIUTUHBI HE B TOM, YTOOBI MOJIYYUThH BCIO MH(GOPMAIIMIO MO TEME, a B OCBOCHUHU
(dbyHIaMeHTaIbHBIX MPOOJeM AUCUUIUIMHBI, METOJOB HAYYHOIO TIIO3HAHUSA, HOBEHIINX
JOCTHKEHUH HayuyHOH MbICIH. B yaeOHOM mporiecce JIeKIHs BBIMOIHIET METOI0JIOTHIECKYIO,
OpraHU3alMOHHYI0O W HWH(popManuoHHYIO GyHKIUH. JleKmust pacKpbiBaeT TOHSATHHHBIN
amnmapar KOHKPETHOW oOyacTH 3HaHus, €€ mpoOJeMbl, JaeT IeIbHOE MpPEICTaBICHUE O
JUCLUIIIMHE, TOKA3bIBAET B3aUMOCBSA3b C IPYTUMH TUCLHUILIMHAMH.

[Inanupyemble pe3yabTaThl IPH OCBOSHUH 00YYaIONIMMUCS JIGKIIMOHHOTO MaTepuaa;

— MOJYYEHUE COBPEMEHHBIX, IEJOCTHBIX, B3aWMOCBA3aHHBIX 3HAaHWW, YPOBEHb
KOTOPBIX OIPENENISECTCS LEJIEBOM YCTAHOBKOM K KaXK10M KOHKPETHOU TEME;

— TOJIy4YEHHUE OIbITa TBOPUECKOM pabOThl COBMECTHO C IIPETOAABATEIIEM;

— pa3BUTHE MNPOPECCHOHANBHO-IETIOBBIX  KAauecTB, JIOOBU K TpPEeaMeTy H
CaMOCTOATEILHOI'O TBOPYECKOTO MBILIJIEHUSI.

— TOSABJICHME HEOOXOIMMOIro MHTEpeca, HEOOXOOUMOro JJsl CaMOCTOSITEIbHOMN
paboThI;

— MOJy4YEHUE 3HAHMI O COBPEMEHHOM YPOBHE pa3BUTUS HAyKH U TEXHUKH U O
MIPOTHO3€ UX Pa3BUTHsI HA ONMKaiIne Trofbl;

— HAYYUTHCS METOAMYECKH 00padarhiBaTh MaTepHall (BBIACHATH TJIaBHBIC MBICIU U
MIOJIOKEHUS, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPATh MX B  Pa3IMYHBIX
dhopmMyTupOBKax);

— TOJY4YEeHHE TOYHOTO MOHUMAHUS BCeX HEOOXOMMbIX TEPMUHOB U IMOHITHH.

JIeKUMOHHBIA MaTepuagl MOXKET CONPOBOXKAATHCA JAEMOHCTpAllUe ClIalgoB |
UCIIOJIb30BAaHUEM Pa3/IaTOYHOTO MaTepualia MpU MPOBEICHUH KOPOTKHX OUCKycCUil 00
0COOEHHOCTSIX TPUMEHEHHUS OTJCIBHBIX TEMATHK 10 TUCIUTUIMHE.

CrpyKTypa NpeaoCcTaBieHUs JEKIHNOHHOTO MaTepraa:

- Onpez[eneHmI MAaTCMAaTUYCCKUX TCPMHUHOB.
—  ®opMynupoBKa TEOPEMBI.

— Jloka3arenbCTBO TEOPEMBI.

— HMmmoctpupyronime npuMepsl.

11.2. Meroanyeckue  yKazaHus JUId  OOYYaIOUIMXCS MO  MPOXOXKICHUIO
MPAaKTUYECKUX 3aHITUN

[IpakTudeckoe 3aHATHE SBISETCS OJHOW M3 OCHOBHBIX (POPM OpraHu3anuu y4eOHOTro
mporecca, 3aKJIIOYAIOIICHCSs B BBIMOJHEHWHM OOYYAIOMUMHKCS TIOA  PYKOBOJCTBOM
mpernojaBaTeliss KOMIUIEKCa y4eOHBIX 3alaHuil C IENbI0 YCBOCHUS HAYyYHO-TEOPETHUUCCKHX
OCHOB y4e€OHOW AHWCIMIUIMHBI, MPUOOPETCHHs] YMEHUW W HABBIKOB, OIBITA TBOPYECKOMN
JIeSITEILHOCTH.

[lenpt0 TPaKTUYECKOTO 3aHATHS 711 OOYYaloOmIerocsl  SIBJISICTCS  NPUBHUTHE
oOyuJaroiemMcsi yMEHUU U HABBIKOB MTPAKTUYECKON ACSITENLHOCTH 110 H3y4aeMOW JUCIUILTHHE.

[Tnanupyembie pe3ynbTaThl IPH OCBOCHHUH O00YYaAOIIEMCsI MPAKTHICCKUX 3aHITHIMA:

— 3aKperieHue, YriyOJIeHue, paclIupeHue W JeTalu3alus 3HAHUW MPU PEUICHUH
KOHKPETHBIX 3a]1a4;

— pa3BUTHE TIO3HABATEIBHBIX CIIOCOOHOCTEH, CaMOCTOSATEIBHOCTH MBIIIJICHUS,
TBOPUYECKON aKTUBHOCTH;

— OBJIAJICHUE HOBBIMH METOJAMHU W METOJMKAMHU HM3YYEHHUs KOHKPETHOW y4ueOHOI
JTMCIUILINHEL,

— BBIpa0OTKa CHOCOOHOCTH JIOTHYECKOTO OCMBICICHHS TOJNYYEHHBIX 3HAHMMA IS
BBITTIOJTHEHUS 3a/IaHU;



— o0ecreyeHne paloHAIbHOTO COYETAaHUS KOJUICKTUBHON M MHIMBUAYAIbHOU (HOpM
oOy4eHMUSI.

@OyHKIUY TPAKTUYECKUX 3aHATUH:

— IO3HABaTEJIbHAS,

— Pa3BUBAOILAS;

— BOCIHUTATEIIbHAS.

ITo xapakTepy BBIIOJHSIEMBIX OOYYaroOIIMMCS 3aJaHUM MO MPAKTUYECKUM 3aHATHIM
MO/IPA3AEIIAIOTCS Ha:

— O3HAaKOMUTEIIBHBIC, IPOBOJUMBIE C LEIBI0 3aKPEIUICHUS W KOHKPETH3aluu
U3Y4EHHOI'O TEOPETHYECKOI0 MaTepUaa;

— QHAJUTHYECKHE, CTaBAIIME CBOEH LENbI0 TOJy4YeHHE HOBOW HHQOpMaruu Ha
OCHOBE (hOpMATH30BAHHBIX METOJIOB;

— TBOpPYECKHE, CBS3aHHbIE C  TIOJY4YEHHEM HOBOH  HMHpOpMALUU  IyTEM
CaMOCTOSITENTbHO BEIOPAHHBIX IMOAXO0/I0B K PEIICHHIO 3a/1a4.

@opMbl OpPraHU3alMU MPAKTUYECKUX 3aHIATHH ONpenensoTcs B cCOOTBETCTBUHM CO
creuu(pUIecKUMA OCOOCHHOCTSMHU y4eOHOM NUCIUIUIUHBI U 1ensMu o0ydeHus. OHU MOTYT
IIPOBOAMTHCH:

— B UHTEpakTUBHOW (opme (pemieHne CUTYallMOHHBIX 3a7ay, 3aHATHA T10
MOJIETUPOBAHUIO  pEaJbHBIX YCIOBUM, [€IOBBIE WUIPbI, HUIPOBOE IPOEKTHPOBAHHUE,
MMHUTALMOHHBIE 3aHATHUS, BBIE3/IHbIE 3aHATUS B OpraHu3aluu (MPEeAnpusTUs), JeloBas
yueOHass wurpa, pojieBasi Wrpa, ICHXOJOTHYECKUH TPEHHMHI, Keic, MO3roBOM INTYypM,
TPYIIIOBBIE TUCKYCCHH);

— B HE UHTEPaKTUBHOU (popMe (BBHIOTHEHHE YIPAKHEHUH, PEIIeHnEe THUIOBBIX 33/ad,
pellIeHrEe CUTYallMOHHBIX 3a/1a4 U JPYroe).

Mertoauka npoBeeHHs MPAKTUYECKOTO 3aHATHS MOXET ObITh pa3jIM4YHON, MIPU 3TOM
Ba)XHO JIOCTHIKEHHE OOIIEH eI TUCIUIIIUHBI.

TpeboBanust K MPOBEACHUIO MPAKTUYCCKUX 3aHITHIA

[IpakTuueckre 3aHATHS HAYMHAIOTCS C 3allUCH B OKypHaJl IMpernojaBaTens
MPUCYTCTBYIOIIUX CTYACHTOB. 3aTeM OOBSIBISCTCS TeMa MIPAKTHUECKHUX 3aHSATHH.

[IpenogaBaTens 4uTaeT yclOBUE 3a7aud W IpeljaraeT CTYIAEHTaM CaMOCTOSATEIbHO
PEUINUTh 3a7a49y, UCTIONB3Ys 3HAHUS, MOTYYCHHBIE CTYyIEHTOM Ha JieKiuu. CTyIeHT, KOTOPHIA
MEPBBIM PELIWIT 3a/lauy, BBI3bIBACTCS K JIOCKE. B cilydae eciau CTyleHT MPaBHJIbHO PEIIHI
3a/aqy, OH Mmoyiydaer 5 6amioB. Eciu CTyneHT pelraer 3a/1ady ¢ MOMOIIBIO MPENoJaBaTeNs,
TO moiy4aer 4 Oaimna. 3aTeM, B KOHIIE CEMECTpa, OLIEHKH CTYACHTOB (BKJOYas OLIEHKY
MOCEIAEMOCTH) TepeBoasATCS B OoHycHl (kadectBo) or O mo 5 OamioB. DTu OGOHYCHI
00AaBIISFOTCS K 001 cymMMe 0asioB B paMKaxX MOYJbHO-PEUTHHTOBON CUCTEMBI.

CryneHTaM BBIIAeTCA JOMAIlIHEE 3a/laHWE B BUIE 3aJa4, KOTOPHIE OHH CHAOT B
YCTaHOBJICHHBIE CPOKHU.

11.3.  Meroauyeckue  yKazaHus JUISI  OOYYAlOMUXCA  TI0  MPOXOXKIACHHUIO
CaMOCTOSITENIbHON PabOTHI

B xoz€ BBIMOTHEHNST CaMOCTOSTENHHOM pabOThI, 00YJArOITHIICS BBITIOJIHSIET padoTy 1O
3aJJaHUIO U TIPU METOAMYECKOM PYKOBOJICTBE MPEIoiaBaTelis, HO 6€3 ero HemoCpeACTBEHHOTO
YUYaCTHSL.

Jlnst oOydaronuxcsi mo 3a04HOi (opme OO0y4eHHUs, CaMOCTOATENbHAs paboTa MOXKET
BKJIIOYATh B C€0S1 KOHTPOJILHYIO PaboTYy.

B mporiecce BBITIOTHEHUSI CAaMOCTOSATEIBHON paboThI, y 0Oydaromerocs GopMupyercs
1esiecooOpa3Hoe TUTAaHUPOBaHWE pabodero BPEeMEHH, KOTOpOE TO3BOJISIET UM pPa3BHBATh
YMEHHS U HaBBIKM B YCBOCHHUU M CHUCTEMATH3AIlMH MPHOOPETaeMbIX 3HAHUI, oOecredynBacT
BBICOKMH YpOBEHb YCIEBACMOCTH B IEPHOA OOYYCHHS, IOMOTAeT IOJIyYUTh HABBIKH
MOBBIIECHUS TPOPECCHOHATHHOTO YPOBHSI.



MeToaudyeckuMi ~ MaTepualiaMH, HAMpPaBISIOMIUMUA  CaMOCTOSITENBHYIO — paboTy
00yJarOIUX CASBIISIOTCS:
— y4eOHO-METOAMYECKUI MaTepuall o AUCLUUILINHE.

11.4. Meroanyeckne yKa3aHus JUIsI OOYYarOIIUXCS MO MPOXOXKAECHUIO TEKYIIETO
KOHTPOJIS YCIIEBA€MOCTH.

Texkymuil KOHTpPOJIb YCIIEBAEMOCTH IPENyCMATPUBACT KOHTPOJIb KAuyeCTBA 3HAHUU
00yyJaroImuxcs, OCyIIECTBISIEMOr0 B TEUEHHE CEMECTPA C LEJIbI0 OLICHUBAHUS X0Jja OCBOCHHUS
JUCLUIUINHEL.

B Tteuenume cemectpa B cucreme aucraHiuoHHoro oOyuenus ['YAII B dopwme
TECTHPOBAaHUS TPOBOJATCA JBE IPOBEPOUYHbIE pabOThI IO pEIIeHUI0 33hady MU OJIUH
TEOPETUUYECKHUH Onpoc (MepeyeHb BOMPOCOB JUIsl TECTOB pa3MelleH B «baHke BOIPOCOB» B
cucreme quctanimonHoro ooyuenus ['Y AIT).

Pe3ynbpTaThl TEKyIIEro KOHTPOJIS yCIEBAEMOCTH OyIyT yUYUTHIBATHCS PH MPOBEACHUN
MPOMEXYTOUYHON  arrecTanui (IpH  HUCIOJB30BaHUU  OAaNbHO-PEUTHHTOBONW  CHCTEMBI
OLICHUBAHMsI, Kbl BUJ KOHTpPOJI OLIEHUBAeTCsd B OauiaX, U3 KOTOPhIX (hopMupyercs
UTOTOBBIN PE3YIIBTAT).

11.5. Meroanyeckre  yKazaHus JUId  OOYYaIOUIMXCS MO  MPOXOXKICHUIO
MIPOMEKYTOUHOM aTTECTALINH.

[IpomexyTouHas arrecranuss OOy4aromMXCs MpPeJycCMaTpUBaeT  OLICHUBAaHUE
MPOMEKYTOUHBIX U OKOHYATEIBHBIX Pe3yJbTaToOB 00y4eHHUs MO auciumiinae. OHa BKIIOYAET
B ce0st:

— 9K3aMeH — (opMa OLEHKM 3HaHUM, MOIy4EeHHBIX OOy4aromMMCs B IIpolecce
U3Y4YEeHHs] BCEH JUCHUIUIMHBI WJIM €€ YacTH, HaBBIKOB CaMOCTOSITENbHONH paboThl,
CMOCOOHOCTH HPUMEHSTh MX Ul pEIIeHHs MPAaKTUYEeCKUX 3ahady. DK3aMeH, Kak MpaBUiIo,
MPOBOJUTCS B MEPUOJ PK3aMEHAIIMOHHOW CECCHUU M 3aBEPIIACTCS aTTECTAllMOHHOW OLIEHKOU
«OTJINYHOY, «XOPOLIO», «yIOBIETBOPUTEIBHOY, «HEYIOBIETBOPUTEILHO.

Cucrema OLIEHOK MpU MPOBEACHUM MPOMEXKYTOUHON aTTEeCTal[MM OCYLIECTBIISIETCS B
cooTBeTCTBUHM ¢ TpeOoBaHusMu Ilonoxxkenuii «O TekylieM KOHTpOJE YCIEBAEMOCTH U
MPOMEXKYTOUYHOU arrectannu cTyaeHTOB ['YAII, oOydaronuxcsi mo mporpamMmam BBICIIETO
obpazoBanusi» U «O MOAYIBbHO-PEUTHHTOBON CHUCTEME OLIEHKM KadecTBa yueOHOH paboThI
ctyaeHToB B 'Y AID».



Jluct BHeceHUs U3MEHEHUN B pabouylo IporpaMmMy JUCIUIUIMHBI

[Hata BHEceHuUs
W3MEHCHHI 1
JIOTIOTHECHHHM.

Iloanuce BHeCHIETO
W3MCHCHHS

ConeprxaHne N3MEHEHHUH W JOTTOTHEHUI

Jara 1 Ne

MPOTOKOJIA
3aceaHus
kadeapbl

ITonmuce
3aB.
kaeapoit




