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AHHOTaUs

JucrunnuHa «MaTtemaTuka. AHaTUTHYECKas: TEOMETPHUS U JIMHEHHas anreOpa» BXOIUT B
o0pa3oBaTeNbHYI0 NpOrpaMMy BbICIIETO 0Opa3oBaHUsi — TMporpammy OakajaBpuaTa IO
HalmpaBjeHUI0  MoAroToBkW/  crenuanbHOCTH  25.03.02  «TexHuueckass  IKCIUTyaTaIus
ABUAIMOHHBIX AJIEKTPOCHCTEM M MUJIOTaXKHO-HABUTAIIMOHHBIX KOMILJIEKCOBY» HAIpPaBIEHHOCTH
«TexHuueckoe oOCTYy)KMBaHHWE M PEMOHT aBUOHMKWY». [lucnurmimHa peanusyercs Kadeapoi
«Nel»,

JlucrunamHa HareneHa Ha popMUpPOBaHUE y BBITYCKHUKA CIETYIONUX KOMITETECHIIAMN:

OIIK-1 «Cnoco0eH ucnoib30BaTh OCHOBHEIC 3aKOHBI MATEMATHKH, €IMHULIBI H3MEPEHUS,
dbyHIaMEHTaIbHBIC TPUHIIMIBI U TEOPETHYECKHE OCHOBBI (DM3UKH, TEOPETHUYCCKON MEXaHWKH,
TUIPABIVKY, HIMEIOIINE OTHOIICHUE K TEXHUUECKOMY O0CTYKUBAHUIO BO3IYITHBIX CYJOB)

OIIK-4 «Cnocoben mpencraBiarh uHGopMamuioo B TpeOyemoMm dopmare C
UCIIOJIb30BaHNEM HMH(POPMAIIMOHHBIX, KOMIBIOTEPHBIX M CETEBBIX TEXHOJOTHA C Y4eTOM
OCHOBHBIX TPeOOBaHMI HH(POPMAIIMOHHON OE30TTaCHOCTH

CopepxaHrie TUCIUIUITMHBI OXBaThIBAET KPYT BOIPOCOB, CBSI3AHHBIX C aHAJTUTHYECKUM
OTIMCaHUEM T€OMETPUUYECKUX OOBEKTOB; U3YYCHHEM CBOMCTB JIMHEHHBIX TPOCTPAHCTB.

[IpenogaBanue AUCHUILIMHBI TPEAyCMATPUBACT CJEAyIOMHEe (OPMBI OpPTaHU3AINH
ydeOHOrO Tpollecca: JgeKyuu, NpaKkmuyeckue 3aHAMUSA, — CAMOCMOAMENbHAs — paboma
obyuarnwe2ocs.

[TporpamMmmoit AMCHUIUIMHBI TPEAYCMOTPEHBI CIEAYIONINE BHUIBI KOHTPOJS: TEKYIIHI
KOHTPOJIb YCTIEBAEMOCTH, IIPOMEKYTOUHAS aTTecTaus B opMe IK3aMeHa.

OO6mrast TpyAOEMKOCTh OCBOCHHS AMCITUIUIMHBI COCTaBIseT 5 3adeTHBIX eauHuil, 180
YacoB.

SA3bIK 00y4YEeHUS 110 AUCIUIUITMHE «PYCCKUHN »



1. TlepedeHb MIAHUPYEMBIX PE3YIHTATOB O0yUEHUS MO JUCIHILTAHE

1.1. Tlenu npenomaBaHus TUCITUTITUHBI

JuctummHa «MaTeMaTuka. AHAIMTHYECKasi TeOMETPHUS U JIMHEWHas anredpay sBiseTcs
BOKHOM COCTaBHOM 4YacCThlO Kypca BBICIIEH MaTeMaTHUKH, KOTOPBIM JIEKUT B OCHOBE BCEM
CUCTEMBI BBICIIETO OOpa30BaHUs COBPEMEHHOTO CHEIUAINCTAa M U3YyYaeT MPOCTPAHCTBEHHBIC
(GbOpMBI U KOJTMYECTBEHHBIE COOTHOILLIEHUS OKPY>KAIOILIEr0 HAC IeHCTBUTEIHHOIO MUPA.

N3yuenue naHHON AMCIUIUIMHBI MO3BOJIET PA3BUTh MPOCTPAHCTBEHHOE MPEACTABICHUE
CTYJEHTa; CTUMYJIUPYET €ro BOOOpaK€HHE; pa3BUBAET €ro CUETHbIE CIIOCOOHOCTHU; MO3BOJISET
JEMOHCTPUPOBATh IEJEYCTPEMIIEHHOCTh, OPTaHM30BAHHOCTh TMPU TPOBEACHUU OOJBIIETO
00beMa BBIYUCIICHUH; 00beIUHSAET OOJIBIIMHCTBO PAaHHEE N3YYCHHBIX TTOHSITHH.

BaxxHOCTh yKa3aHHBIX TOJIOKEHUH OOYCIIOBICHA TEM, YTO MaTeMaTHKa SIBISICTCS HE
TOJIbKO MOIIIHBIM CPEACTBOM PEIlIeHUs MPUKJIAJHbIX 3a/1a4 U YHUBEPCAJIbHBIM S3bIKOM HayKH, HO
TaK)Ke U 3JIEMEHTOM OOIIeH KYIbTYPHI.

Matematuueckue METOJbl HCCIIEAOBAHUS, MOJEIMPOBAHUS, MPOECKTUPOBAHMUS,
OMMUPAIONIYIOCS HA JIAHHYIO TUCIUILUIMHY, UTPAIOT BCE OOJBIITYIO POJIh B COBPEMEHHOU HayKe
U TeXHUKE. B 3HaUNTENbHOM CTENeHN 3TO BHI3BAHO BCE YOBICTPSAIOMIMMCS Pa3BUTHEM HAYKH U
TEXHUKH, TJIABHBIM 0OOpa30M BBIYMCIUTEIHHON TEXHHKH U HH(QOPMAIIMOHHBIX CHCTEM, a
TaK)Ke KOMIBIOTEpU3AIMEH TPAKTUUECKH BCeX 0OyiacTel 3HaHWW. BO3MOKHOCTH yCIEIIHOTO
WCIIOIB30BAHUSI MAaTEMATUKH ISl PEIICHUsS] KOHKPETHBIX 3a/1ay CYIECTBEHHO PACIIUPSIIOTCS,
4TO, B CBOIO O4Yepeab, MPUBOAUT K HOBBIM TpeOOBaHUSAM, NPEAbIBISIEMBIM K
MaTeMaTHYeCKOMY 00pa30BaHUIO COBPEMEHHBIX CIEIMATHCTOB B OOJIACTH MaTEeMaTHYEeCKHX

METO/IOB.

B o0mactu BocmuTaHWs JIMYHOCTU IEJIbIO TMOATOTOBKH TO JAHHOW IWCIUTUIMHE
sBsieTcss (D OPMUPOBAHME CIOCOOHOCTH JIOTMYECKH BEPHO, apryMEHTHPOBAHHO U SICHO
CTPOUTH YCTHYIO U TUCEMEHHYIO PEYb.

1.2. JlucumrmuiiHa BXOJUT B COCTaB 00s3aTEIBHON YaCTH 00pa30BaTEIHLHOM MPOTrPAMMBI
BhIcIIero oopazosanus (naiee — OI1 BO).
1.3. TlepeueHp mIaHUPYEMBIX PE3yJIbTATOB O0OYUEHUS 110 AUCIUIUINHE, COOTHECEHHBIX C

IUTAaHUpYEeMbIMH pe3ynbTrataMu ocBoeHus OIT BO.

B pesynbprare m3ydeHUs AUCIUILIMHBI OOYYAIOIIUICS MOJDKEH 00J1anaTh CICAYIOIUME
KOMIETCHIIMSIMH WM UX YacTsMu. KOMIETeHIINT U WHIUKATOPHI UX JTOCTHXKEHUS TIPUBEICHBI B

Tabymue 1.
Tabnuna 1 — [lepeueHs KOMIETEHIINIA U MHAUKATOPOB UX JTOCTHXKEHUS
Kareropus (rpymma) Kon u Kon n nanmMeHoBaHMe HHIUKATOpA
KOMIIETEHIIMH HauMCHOBAHHE TOCTHKEHUS] KOMITETCHIIUN
KOMIIETEHINH

OIIK-1 Cnocoben OIIK-1.3.1 3HaTh OCHOBHBIE 3aKOHBI,
HCIIOJIb30BaTh MIOJIOKEHUS U METO/IbI BBICIIEH MaTeMaTHKH,
OCHOBHBIE 3aKOHBI METOIbI (popManu3auu MPUKIAIHbIX 33124,
MaTeMaTHKH, BO3HHUKAIOIIMUX B X0/i€ MpodheccnoHanbHO
€UHULIbI NEeSITeIbHOCTH; 3aKOHBI (PU3UKH U XUMHH
U3MEepeHus, JUISL OLICHKU 3HAYeHH MapamMeTpoB
dyHaamMeHTanbHble | GU3UYECKUX CUCTEM

O6menpodeccuoHaabHbIE | TPUHITUIIBI U OIIK-1.Y.1 yMeTh NpUMEHSTH OCHOBHBIE

KOMITETEHIINH TEOPETUUECKHUE 3aKOHBI, IOJIOKEHHSI K METO/IbI BHICIICH
OCHOBBI (DM3UKH, MaTeMaTUKu i (popManuzanum
TEOPETUUECKOU MPUKJIAIHBIX 33724, BOZHUKAIOIINUX B XOJIE
MEXaHUKH, npodeccuoHaNbHON 1eATeNbHOCTH;
TUIPABIIHKH, OILICHUBAThH MapaMeTphl (PU3UUECKUX CHCTEM
UMEIoLIIe B DKCIUTyaTallMOHHBIX YCIOBUSAX
OTHOIIICHUE K OIIK-1.B.1 Bragets MeTOaMU
TEXHUYECKOMY dbopManmu3anuu NpuKIaIHbIX 3a/1a4,




00CITy)KHBaHUIO
BO3JYIIHEIX CYI0B

BO3HHUKAIOIIMUX B X0/i€ MpodeccnoHanbHO
JeSTebHOCTH; allTOPUTMAMHU OTICHUBAHHUS
napaMeTpoB (PU3NYECKUX CUCTEM Ha
OCHOBaHUU 3aKOHOB (PU3NYECKUX U
XUMHUYECKHUX MPOIECCOB

OIIK-4 Cnocoben
NPECTaBIIATh
UHpOpMaIIHIO B
TpedyemoM opmate
C UCIIOJIb30BaHUEM

UH()OPMAIIMOHHBIX
Oo6menpodeccnoHanbHbIE opman ’

KOMITBIOTCPHBIX U
KOMITCTCHITUH

CETEBBIX

TEXHOJIOTHUH C
Y4€TOM OCHOBHBIX
TpeboBaHU
nH(}OpMaITMOHHOM
0e30macHOCTH

OIIK-4.3.1 3HaTh aNropuTMBbI PEIICHUS
MPUKIAAHBIX 1 MHXXCHCPHBIX 3a1a4;
OCHOBHBIE CUCTEMHbBIE U TPUKJIaTHbIE
MNporpaMMHBIC CPCACTBA IJIA IPCACTABIICHUS
nHopManuu B Tpedyemom popmare;
CpeAcTBa U MCTOABI 3alIIUTHI JJAHHBIX B
JIOKQJIbHBIX KOMITBIOTEPHBIX CETAX

JucuumuHa He 0a3upyercss Ha 3HAHUAX, paHee MPUOOPETEHHBIX CTYAEHTaMH MpPU

HN3YUCHHUHU B BY3€ KaKUX oo JUCLHUITIINH.

3HaHUsI, MOITYYEHHbBIE IPU M3YUYEHUU MaTepuaia JaHHOW TUCLUIUIMHBI, UMEIOT Kak
CaMOCTOSITEJIBHOE 3HAYECHUE, TAK U HCIIONB3YIOTCS IIPU U3YYEHUU APYTUX JUCLUILINH:
- Marematuka. Teopust BEPOATHOCTEN U MaTEMAaTUYECKAs CTATUCTUKA

2. O0BeM U TPYAOEMKOCTh TUCIUILTUHBI
JlanHbie 00 oOmieM 00beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BHIOB y4eOHOM
paboThI O AUCIUIIMHE (M paclpeaeseHue 3TO TPYJOEMKOCTH IO ceMecTpaMm) IPeACTaBICHbI B

Tabymue 2.

Tabmunua 2 — O6beM U TPYLOEMKOCTh TUCIUIITUHBI

TpynoemMkocTh Mo
Bun yuebHo# paboTh Bcero ceMecTpam
Nel
1 2 3
Oowan mpyooemKkocmp oucyunIuHbsl, 5/ 180 5/ 180
3E/ (4ac)
U3 nux yacoe npakmuyueckoli n0020nMoeKu
AyoumopHhuvie 3anamus, BCETO 4ac. 68 68
B TOM YHCJIE:
nexuun (JI), (gac) 34 34
npaktudeckue/cemunapckue 3anarus  (113),
34 34
(gac)
naboparopusie pabots (JIP), (dac)
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.%%)

3. CopepxaHue TUCITUTUIUHBI




3.1. PacmpeneneHue TpyIOEMKOCTH JUCIUILTAHBI IO pa3/ieiaM U BUIaM 3aHSITHIA.
Pazgenpl, TeMBbI TUCITUTIITMHEI M KX TPYJOEMKOCTh TIPUBEJICHBI B TabuIIe 3.

Tabnuna 3 — Pa3ensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Pa3pgensl, TeMBI JUCLUIIAHBI Jlexmun I13 (C3) JIP KII CPC
(gac) (gac) (gac) (gac) (gac)
Cemectp 1

Pasnen 1. KoMmuekcHble uncia u 6 8 8
MaTpPHIIBI
Paznen 2. CUCTeMBI IMHENHBIX 6 9 8
YpaBHEHUH
Pazpnen 3. JIunelinsie mpocTpaHcTBa 5 0 8
Pasnen 4. Bekropsl 6 8 8
Pasnen 5. [psiMast Ha TIOCKOCTH 4 4 8
Pasnen 6. IIpsamast ¥ 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

IIpakTnyeckass MOATOTOBKA 3aKJIIOYAETCS B  HEMNOCPEACTBEHHOM  BBIIIOJHEHUU
oOydJaloImMMHUCs  OMNpEAeNeHHBIX  TPYOOBBIX  (PyHKUIMIA,  CBSI3aHHBIX C  Oynyimei
npodecCHOHATIBHOMN 1S TETbHOCTBIO.

3.2. CopeprxaHue pa3/iesoB U TEM JICKITMOHHBIX 3aHITHI.
Copep:xanne pa3elioB U TeM JICKIIMOHHBIX 3aHITHI MTPUBEICHO B Ta0HIIE 4.

Tabnuna 4 — ConeprkaHue pa3JesioB U TEM JEKIIMOHHOTO ITUKIIa
Howmep paznena HaszBanue u conepxkanue pas3iesioB U TEM JICKIIMOHHBIX 3aHATHI

1. [ToHsiTHE KOMIUIEKCHOTO yucha. J[elcTBUs Hal KOMIUIEKCHBIMU YHCIIAMHU B
anreOpandeckoit ¢dopme. JlelicTBusS HaJ KOMIUIEKCHBIMH YHCIaMHU B
Tpuronomerpuueckoir popme. @opmyna Myaspa. M3BneueHue KopHS 3
KOMILUIEKCHOTO Yncia. (2 gaca)
Ilonsatne marpuubl. JIMHEHHBIE oOllepaluy Hax MaTpuuaMu. JIuHelHas
3aBUCUMOCTh W HE3aBUCHMOCTh MATpUL. TpaHCIOHMPOBAHHE MATPHIL.
YMHO€eHue MaTpull. MHOTOWIEHbI OT KBaJpaTHBIX MaTpull (4 yaca)
2. Omnpenenurenu u ux cBoiictBa. OOpaTHast maTpuiia. Pemenue npocteimmx
MaTpU4HbIX YypaBHEHUU. MaTpuyHblii METOX pEUICHUS JIMHEHWHBIX
ypaBHeHUH. (2 yaca)
Meron Kpamepa. Metox I'aycca. (2 gaca)
CoOcTBeHHBIE YHCIa U COOCTBEHHBIE BEKTOPHI KBAJPATHBIX MAaTpUIL.
DYHKIIUY OT KBaJIpaTHBIX MaTpHI] (2 yaca)
3. Jluneitnsle mpocTtpaHcTBa. OmpeneneHne W npumMepsl. basuc n
koopauHathl. JluHeWHble  TpeoOpa3oBaHus. Marpuiia  JIMHEHWHOTO
npeoOpa3oBanus. (5 4acoB)
4, I'eomeTpuueckue BekTopsl. OCHOBHBIE OompeeneHus. JInHelHble onepanuu
HaJ BeKTopaMmu. JInHeitHas He3aBUCUMOCTh BeKTOpoB. basuc. KoopauHaTsl.
CucremMbl KOOPIMHAT HA TJIOCKOCTH M B IPOCTPAHCTRBE (4 Jyaca)




CkansipHOoe TIpoM3Be/IeHNE BEKTOPOB. BEeKTOpHOE MPOU3BEACHNE BEKTOPOB.
CMenianHOe TPOU3BeEICHNE BEKTOPOB. (2 yaca)

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

VYron Mexay npsiMbIMU Ha TUIOCKOCTH. PaccTosiHue OT TOYKH 0 NPAMOM Ha
TIOCKOCTHU. PaccTosiHue Mex 1y napajuiebHbBIMU NPSIMBIMH. (2 yaca)

6. YpaBHEHHUsI TNIOCKOCTH. 3ajaHue IPSMOI B TpocTpaHCTBE. (2 yaca)

YTros MeXIy IMIIOCKOCTAMHU. YTOJI MEXAY IPSIMBIMU B IIPOCTPAHCTBE. YTOII
MEXIY MNpsSMOM M IUIOCKOCTBIO. PaccTosHMe OT TOYKM JO IUIOCKOCTH.
PaccrosiHne Mexay napajiesbHBIMHU IUIOCKOCTSMH. PaccTosiHue oT TOYKu
710 TIPSIMOY B TIPOCTPaHCTBE. (2 yaca)

7. Onnunc. ['unepbona. [Tapabona. IlonspHoe ypaBHEHHE KPHBOW BTOPOTO
nopsiika. KaHoHnyeckne ypaBHEHUS KPUBOM BTOPOTO mopsiaka (3 Jaca)

3.3. Ilpaktudeckue (CEMUHAPCKUE) 3aHATUS
TeMbl MpakKTUYECKUX 3aHATHH U UX TPYAOEMKOCTh IPUBEACHBI B TAOIHIIE 5.

Tabmuna 5 — [IpakTudeckue 3aHATHS U UX TPYJTOEMKOCTb

N3 Hux Ne
DOpMBIITPAKTH o
Ne N Tpynoem- | mpakTH4eCKOH | pa3zaeina
wn Tembl mpakTUUECKUX 3aHATUN HeCKuX KOCTb, (4ac)| moxroToBK, | mucmUI-
3aHATUN
(dac) JIUHBI
Cemectp 1
1. | HeiicTBus HaJ KOMILIEKCHBIMU Pemenue
YUCJIaMH B alre0panvecKoi 3a7a4 5 1
dopme. Tpuronomerpudeckast
dhopma KOMIUIEKCHOTO YHCIIA.
2. | JlelicTBUS HaJ KOMILJIEKCHBIMH Pemenue
qyciIaMH B 3a7a4 2 1
TPUTOHOMETPHUUYECKOU (hopme
3. JIunHeiHpIe onepanuu Hax Pemrenue
MaTpHULAMHU. 3a1a4 4 1
TpaHcnoHHpOBaHWE MATPHII.
YMHOKEHUE MATPHI]
4. | BpluncieHue onpeneIuTenci. Pewmenne
O6parnas matpura. Pemenne 3a7a4 3 2
MaTpPUYHBIX YPABHCHUM.
5. MarpuuHblid METOI PELICHUS Pemenue
CUCTEM JIMHEHHBIX YPABHEHUH. 3a1a4 3 2
Meron Kpamepa
6. Merton I'aycca Pemenune 3 2
3azaqy
7. Pa3noxeHue BEKTOPOB 110 Pemenne
0a3ucy. Beruncnenue 3a7a4
KOOpJAMHAT TOUYEK B 001 2 4
JIEKapTOBOM CUCTEME
KOOpJMHAT.
8. CxansipHO€ MPOU3BEICHUE Pemenue 2 4
BEKTOPOB 3a1a4
9. BekropHoe u cmernanHoe Pemenue 4 4




MIPOU3BEICHUS BEKTOPOB 3azaqy
10. VYpaBHEeHUs IPSAMOIL Ha Pemenue 2 5
MJIOCKOCTH. 3azaqy
11. 3aza4yu Ha NpSIMYIO Ha Pewmenne 2 5
MJIOCKOCTH 3aza4y
12. [Ipsimast ¥ IIIOCKOCTH B Pemenue 5 6
MIPOCTPAHCTBE 3azaqy
Bcero: 34
3.4. JlabopaTopHble 3aHATHS
TeMbl 1a00paTOPHBIX 3aHATHI M KX TPYAOEMKOCTb ITPUBEICHBI B TaOIUIIE 6.
Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb
N3 Hux Ne
Ne HanmenoBanme nabopatopHbix paboT TpyAOCMKOCT®, | MPAKTHUCCKOH | pasjieina
/o (qac) MOJATOTOBKH, | JHCIIHAI
(gac) JIUHBI

VY4eOHBIM MJIaHOM HE MPEAyCMOTPEHO

Bcero

3.5. KypcoBoe nmpoekTupoBaHue/ BHITIOJIHEHHE KyPCOBOM pabOThI

Y4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

3.6. CamocrosTenpHast paboTa 00yJaroIIXCst
Bunsl camocTosTensHON paboOThI M €€ TPYIOEMKOCTh NPUBEIEHBI B Tabnuue 7.

Ta6mmia 7 — Buasl caMOCTOSITEIBHOM PaOOTHI M €€ TPYIOEMKOCTh

N Bcero, | Cemectp 1,
Bun camocrositensHoi paboTh
qac qac
1 2 3
W3ydeHne TeopeTHuecKoro MmaTepuania
15 15
nucturiuael (TO)
Kypcopoe npoektuposanue (KII, KP)
Pacuetno-rpaduueckue 3aganus (PI'3)
Brimonnenue pedepata (P)
[TonroroBka K TEKyIIeMy KOHTPOJIIO 15 15
ycneBaemoctu (TKYVY)
Jomamraee 3aganue (/3) 15 15
KonTponbsabie paboTsl 3a0uHKKoB (KP3)
[ToaroroBka Kk MpOMEKYTOUHOMU 13 13
arrectanuu (I1A)
Bcero: 58 58

4. TlepedeHb yueOHO-METOIUIECKOTO 00ECIICUCHHUS
JUISL CAMOCTOSTEILHON PabOThl 00YUYaAIOIIUXCS 110 AUCITUTUTHHE (MOYJTIO)




Y4eOHO-MeTOINYEeCKHE MaTepuallbl ISl CaMOCTOSITENIbHOW paboThl O0yYaromuxcs yKa3zaHbl B

ma. 7-11.

5. Ilepeuenp nevaTHBIX U JIEKTPOHHBIX YUYEOHBIX U31aHUN

[lepeuyeHb neUaTHBIX U SJEKTPOHHBIX y4eOHBIX M3/1aHUI MpHUBeIeH B TaOIuIIE 8.
Tabmmia 8— IlepeueHp MeYaTHBIX W AIEKTPOHHBIX YUCOHBIX U3TaHUN

KommyectBo
SK3EMILISIPOB B
Ugll_ﬂigec bubnuorpadudeckas ccpuika OuOIOTEKE
(KpoMe 371EeKTPOHHBIX
IK3EMIUISIPOB)

VYK 514 BBK Bbexnemurera JI.A., [lerposuy A.1O., Uybapos 1. A. 200
22.151b42 COOpHUK 3a7a4 110 aHATUTHYECKOH TEOMETPUH U

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

Bexnemuriepa. — 2-e usz., nepepad. — M.: ®DUSMATIIUT,

2006. — 496 c.
VK Kazakos A.fl, Makaposa M.B. Marematuka. 50
517.521(075.8) Amnanutuueckas reomerpust: yueo. [Tocooue / CIIO.:

I'VAII 2019. - 51 c.
http://e.lanbook.co | bekmemures, J.B. Kypc aHaauTHUeCKOM T€OMETPUH K OBC Jlanb
m/book/58162 JIMHENRHON anreOpsl. [DIeKTpOHHEIH pecypc] —

OnektpoH. naH. — CII6. : Jlans, 2015. — 448 c.
http://e.lanbook.co | bekmemuriesa, JI.A. COOpHHUK 3a/1a4 [T0 aHATUTHIECKOM OBC Jlanb
m/book/72575 TEOMETPHH U JTUHEHHOM anredpe. [DIeKTpOHHBIH pecypc]

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

ITerpoBuy, U.A. YUybapos. — Dnektpon. gan. — CIIO. :

Jlanb, 2016. — 496 c.
http://e.lanbook.co | Hosukos, A. Y. Hauana nuHelinoit anreGpsl u OBC Jlanb
m/book/71997 aHAJUTHYECKas TeOMETpHs : yuebHoe mocodue / A. 1.

Hosukos. — Mocksa : DUSMATIJINUT, 2015. — 376 c.
https://e.lanbook.c | MaTtematrka. 3aauu MOBBIIIEHHON TPYAHOCTH IS OBC Jlanb
om/book/115483 CTYIEHTOB BYy30B : yueOHoe mocobue / Y. B. MBanos, O.

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

penakuueii Y. B. BanoBa. — Cankt-IletepOypr : Jlaus,

2019. — 156 ¢

Usnesa, A. M. Jluneiinas anrebpa. AHaIUTHUECKAS SBbC Jlann
https://e.lanbook.c | reomerpus : yae6Hoe nocodue / A. M. Usnesa, I1. 1.
om/book/152265 Ipunyrxkas, Y. 1. YepHsix. — 5-e u3a-e, UCIp. U A0I. —

Hosocubupck : HI'TY, 2019. — 183 c..
https://e.lanbook.c | Bexmemumies, /1. B. Kypc aHaauTHueckoi reoMeTpUd 1 9BC Jlanp
om/book/58162 TUHEHHOH anreOps! : yueOnuk / J1. B. beknemuries. —

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

448 c.
https://e.lanbook.c | T'eBopksn, I1. C. Bricmas Matematuka. JInHneitHas OBC Jlanb

om/book/48192

anrebpa ¥ aHATUTHYECKAs TEOMETPHUS : yueOHOe mocodue
/ I1. C. T'eBopksiH. — Mocksa : ®USMATIJINUT, 2011. —
208 c.

https://urait.ru/bco
de/436467

Jluneiinas anreOpa U aHAIUTHYECKAst TEOMETPHS:
yueOHuK U npakTukyM i By3oB / E. I'. [lnotHukoBa, A.
I1. iBanos, B. B. Jlorunoga, A. B. Mopo3oBa; moj
penakuuei E. I'. InoTHukoBoil. — MockBa:
WznatensctBo IOpaiit, 2019. — 340 ¢



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

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

0de/493221 aHaJMTHYECKasi TeOMeTpus: yaeOHOe TocoOue s
By30B / UI. X. Caburos, A. A. Muxaies. - 2-¢ U31.,
ucnp. u gon. - Mocksa: U3narensctBo FOpaiit, 2022.

— 258 c.
https://urait.ru/bc | [axomoBa, E. I'. Jluneiinas anredpa u
0de/434042 aHanuTHYeCKas reomeTpusi. COOpHUK 3aTaHuUi:

yuebHoe rnocobue a1 6akagaBpuaTa u ClieluaInTeTa
/ E.T. IlaxomoBa, C. B. PoskkoBa. - MockBa :
W3 narensctBo FOpaiit, 2019. - 110 c.

https://urait.ru/bc | JIyosiruna, E. H. Jluneiinas aaredpa: yueOHOE
00de/430892 noco6wue as By3oB / E. H. JIyosruna, E. M.
BeuromosB. - 2-e u3n. - Mocksa : M3garenscTBo
FOpaiir, 2019. - 150 ¢

6. IlepeueHb 3IEKTPOHHBIX 00Pa30BATENBHBIX PECYPCOB
MH()OPMAIIMOHHO-TEICKOMMYHHUKAIMOHHOH ceTH «/HTepHET»
[lepeuenn AIIEKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcos UH(POPMALIMOHHO-
TEICKOMMYHHUKAMOHHONW cetn «MHTepHeT», HEOOXOAWMBIX Ui OCBOCHUS IUCIUTUINHBI
npuBeseH B Tabmmuie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O0pa30BATENBHBIX PECypcoB HWHOOPMAIMOHHO-
TEJICKOMMYHUKAIIMOHHOU ceTh «HTepHET»
URL anpec HaumenoBanue
http://www.math-net.ru OO0mepoccuiickuii MaTeMaTHYeCKUii mopTal
http://e.lanbook.com/view | OBC «Jlaub»

7. IlepeueHb HH(POPMAITMOHHBIX TEXHOJIOTUI
7.1. Ilepederp TPOrpaMMHOTO OOECIIEUEHHUS, HCIOIB3YEeMOTr0 TMPU OCYIIECTBICHUHI
00pa3oBaTeNLHOTO MpoIiecca M0 AUCIUIITUHE.
[TepedyeHs UCIOIB3yeMOTr0 MPOrPaMMHOTO O0ecTiedeHus IpeacTaBieH B Tabautie 10.

Ta6muua 10— Ilepedens nporpaMMHOTo 00eCcTIeYeHHS

No /it HanmenoBanme
1. MicrosoftWindows
2. MicrosoftOffice
3. MathType
4. Wolfram Mathematica
7.2. TlepeueHp WH(POPMaITMOHHO-CIIPABOYHBIX CHCTEM,UCITOTh3YEMBIX npu

OCYIIECTBIIEHUU 00Pa30BaTEIBLHOTO MPOIIecca MO JUCITUILTAHE
[lepeyens WCHOMB3yeMBIX HH(POPMAIIMOHHO-CITPABOYHBIX CHCTEM TIPEJCTABJICH B
tabimue 11.

Ta6muma 11— [lepeyersr nHOOPMAITMOHHO-CITPABOYHBIX CUCTEM

Ne i/t Hanmenosanmue

9BC Jlanb

8. MarepuanbHO-TexHUYecKast 6a3a
CocrtaB MaTepualbHO-TEXHUYECKOHW 0a3bl, HEOOXOAMMOW [JII  OCYIIECTBIICHHS
00pa3oBaTeNbpHOTO MpoIiecca Mo TUCIUIUTHHE, TIPECTaBlIeH B Tabmuiel?2.

Ta6muma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl



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

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

1 | JleknmonHas ayiuTopus

2 | Ayauropus Ais PaKTHYECKUX 3aHATUI

9. OueHoYHbIE CPEACTBA 1)1 IPOBEAECHUS IPOMEKYTOUHOHN aTTeCTalluu
9.1. CocraB OIICHOYHBIX CpEACTBIJIS TPOBEACHHUS MPOMEXKYTOUHOW aTTecTalluu
00ydJaronuxcs Mo IMCIUILIMHE TPUBEeH B Tadmmie 13.
Tabmuua 13 — CocTaB OIEHOYHBIX CPEACTB Il IPOBEICHHS IPOMEKYTOYHOH aTTeCTalluu

Bug npomexxyTouHOM arTectanuu [lepeueHb OIIEHOYHBIX CPEJICTB

DK3aMeH Cnucok BOIpoCOB K SK3aMEHY;
TecTsl.

9.2. B KkauecTBe KpHUTEpUEB OILIGHKH YpPOBHA CHOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIINH 00Yy4JalonMMHCA TPUMEHSAETCsl 5-0ajulbHas MIKajla OLEHKU C(HOPMUPOBAHHOCTH
KOMITETECHIINM, KOTOpas puBeeHa B Tabnuie 14. B TedeHne ceMecTtpa MOXKET MCIOJIb30BATHCS
100-0annpHast ~ mKama  MOAYJIBHO-PEUTHMHTOBOW  CHCTEMBI ~ YHUBEpCUTETa,  IpaBHJa
UCIIOJIb30BAaHUsI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOUIUM JIOKAIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Ta6mmma 14 —Kpurepun ornieHkn ypoBHs chOPMUPOBAHHOCTH KOMITETCHITUMA

Or1eHKa KOMITETEHITUH

XapakTepucTUKa c(hOPMUPOBAHHBIX KOMIIETEHLIA
5-0aipHas mIKaia PAKTEp (op

— oOyyJaronuiicss TIyOOKO W BCECTOPOHHE YCBOWJI IPOTPaMMHBII
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIIEI0BATEILHO U TPAMOTHO €T0 M3JIaraer;

— ONMUpasiCh Ha 3HAHWS OCHOBHOM W JIOTIOMHHUTEIHHOW JIUTEPATYpPHI,
TECHO MPHBS3BIBACT YCBOCHHBIC HAYYHBIE MOJIOKEHHSI C TPAKTUYCCKOMN
NeSITeTIbHOCTHIO HAITPABIICHHS,

— yMeJo 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTACMBIC UM HJICH;

— JIeJIaeT BBIBOJIBI U 000O0IIECHMS;

— cBOOOIHO BJIAJICET CHCTEMOH CIICIIMATM3UPOBAHHBIX MOHSITHH.

«OTIIMYHO»
(Ga4uTCHO»

— oOyyJaronuics TBEpI0 YCBOMII MPOTPAMMHBINA MaTepuai, TPaMOTHO U
M0 CYIIECTBY W3JaraeT €ro, OINUpasCh Ha 3HAHWS OCHOBHOU
JTUTEPaTyphl;

— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEN;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHYECKOW JIESITEIBHOCTHIO
HaIpaBJICHUS,

— apryMEHTUPYET Hay4YHBIE MMOJIOKEHHUS;

— JIeJIaeT BBIBOJBI U 0000IIECHMUS;

— BJIAJIEET CUCTEMOM CNEIMATU3UPOBAHHBIX MOHSITUH.

<«XOPOLLIOY
«BaYTCHO»

— oOyyJaronuiicss yCBOMJI TOJIBKO OCHOBHOW IPOTPaMMHBIA MaTepua,
o CymecCTBYy HM3JIara€TtT €ro, OIMupasdCb Ha 3HAHHUA TOJIBKO OCHOBHOU
JIIATEPATYPEL,

— JIONMYCKaeT HeCYIIECTBEHHbIE OIIMOKU U HETOYHOCTH;

— UCTIBITHIBACT 3aTPYJHEHUS B MPAKTUYECKOM MNPUMEHEHUU 3HaHUMN
HaITpaBJICHUA,

— cnabo0 apryMeHTUPYeT Hay4YHbIE MTOJIOKEHUS;

— 3aTpynHsieTcs B GOpPMYJIUPOBAHUHU BBHIBOJOB M 00OOIICHU;

— YaCTUYHO BJIaJIC€T CUCTEMOH CelMaTU3UPOBAHHBIX MOHSITHIA.

«yZIOBJIETBOPUTEITHHOY
«GAuTEHO




Or1eHKa KOMITETEHITUHN

5-0ayutpHad IKama

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITCTCHIIUIA

«HEYIOBJIETBOPUTEIIHLHO
«HE 3aYTCHO»

— o0ydJaromuiics He YCBOWJI 3HAYUTEIBHOM 4YacTH MPOrPaMMHOIO
Marepuarna;

— JIOIYCKaeT  CYIIECTBCHHbIE  OMMOKHM W  HETOYHOCTH  TIpU
paccMoTpeHuH mpo0aeM B KOHKPETHOM HaIlPaBJICHUU;

— UCIBITBIBACT TPYAHOCTU B IPAKTUYECKOM IIPUMEHEHUH 3HAHUN;

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKECHHS,

— He (OPMYIUPYET BHIBOJOB M 0O00OIIICHUN.

9.3. TwunoBbie KOHTPOJIbHBIC 3a/TaHUS WM HHBIC MaTePHAIIBI.
Bormpocs! (3amaun) nis sKk3aMeHa mpeIcTaBlIeHbl B Tadmmie 15.

Tabmuna 15 — Borpocs! (3agaun) 1S 9K3aMeHa

Ne i/t

[Tepedenn BOmpoCcoB (3a1a4) T IK3aMeHa

Kon
WHNKATOpa

3amaunue 1.

3amanue 2.

3aganue 3.

3anaunue 4.

3amanue 5.

1) Bp4HCINTD NPOU3BEICHUE KOMIUIEKCHBIX YHCEN B
anreOpanyeckoit popme 3anucu
(5+2i) = (6 + 5i)

1) BblHUCIUTH NPOU3BEICHNE KOMIUICKCHBIX YUCET B
anreOpanveckoit hopme 3anucu
(7 — 4i) * (1 + 3i)

1) BpraHCINTD NPOU3BEICHUE KOMIUIEKCHBIX YHCEN B
anreOpanyeckoit popme 3anucu
1. (7 +4i) = (4 — 30)

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

1) BbruucIUTh NPOU3BEACHNE KOMIUICKCHBIX YUCET B
anreOpanveckoit hopme 3anucu
(9 + 6i) = (2 — 7i)

OIIK-4.3.1

3amaunue.

Brerauciauts MMPOU3BCACHUC KOMITJICKCHBIX YUCEII.

Zl=5[cos§+ising) " Zz=7(c'os§+isin§)

OIIK-4.3.1




3ananue.
Boeraucnuthb 4acTHOE KOMILUIEKCHBIX qrcen
TPUTOHOMETPHUYECKOH (hopMe 3arucHu.

Z, 10(005% +isin g)

Z, S(COSE—I—izinE)

B

OIIK-4.3.1

Kaxk Ha3piBaercst hopma 3amucy KOMIUIEKCHOTO YHCia, IMEIOIIas
BUA z=|z|-(cos@+ising), Kak HA3bIBAIOTCS B 3TOU 3amuCH |z| u ¢?

OIIK-1.3.1

Pe3ynbTar kakoi omnepanuu HaJl KOMIUICKCHBIMU YHCIaMH MOXKET
OBITh 3aIIMCaH B BUIE

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

OIIK-1.3.1

PesynbpTaT Kakoii onepanuy HaJi KOMIUIEKCHBIMU YHCIIAMHA MOKET
OBITB 3amcaH B BUE |Z1|:|Z2|- (COS(@1-¢2) + iSIN(@1-¢2)) ?

OIIK-1.3.1

Samanue 1.
1) KommekcHoe yncio Z 3amucato B areOpandeckon 1 B
TPUTOHOMETPUIECKOU (hopMax:
V3 1 ™, T
Z=?+1 2= I[COSE-FISIHE:}

Haitinure 12-10 cTemneus uncna Z

2) Kakyro ¢popmy 3amucu ymcia Bbl Hcnoiab3oBanu? O0ocHyiiTe
CBOM BBIOOP

3amanue 2.
1) KommuiekcHOe 4rcio Z 3ammucato B areOpandeckon 1 B
TPUTOHOMETPUIECKOU opMax:

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

2) Kakyro ¢popmy 3amucu ymcia Bbl Hcnoiab3oBamn? O0ocHyiiTe
CBOM BBIOOP

OIIK-1.V.1
OIIK-1.B.1

3amanue 1.
1) Haiitu matpuiyy C = 4A + 3B*, rae

2 =2
1 0 2
a=( )B = (—1 3
-1 3 -3 3 _3
2) BriOepuTte u3 crmcka nupoBbie CPEACTBA, KOTOPHIC MOTYT
OBITh MPUMEHEHBI JIJISI PEIICHUS TaHHOHW 3a/1a4H.

a) Microsoft Access
b) Wolfram Mathematica

c) Microsoft PowerPoint

OIIK-1.V.1




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

2 -2
14 2N,
(3 2= 1)
2. BriGepute u3 criicka mudpoBbIe CPEACTBA, KOTOPHIE MOTYT

OBITH IPUMEHEHBI JJIS PEIICHUS TaHHO! 3a/1a4H.
a) Microsoft Access
b) Wolfram Mathematica

c) Microsoft PowerPoint

3aganue 3.
1. Haiitu matpuity C = 24 + 3B*, rae

2 -2
14 2N,
(s 3 2= 1)
2. BriGepure u3 crincka uQpoBbie cpeicTBa, KOTOPBIE MOTYT
OBITH IPUMEHEHBI JUIS PEIICHNS JaHHOH 3a1a4H.
a) Microsoft Access
b) Wolfram Mathematica

C) Microsoft PowerPoint

3ananue 4.
1. Haiitu matpuity C = 34 — 5BY, rie

1 -2
a=(4 8 e-(2 3)

3 -3
2. Bri6epute u3 cnimcka mudpoBbie CPeICcTBa, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JJIS PEIICHUS TaHHOM 3a1a4H.
a) Microsoft Access
b) Wolfram Mathematica
C) Microsoft PowerPoint
3aganue 5.

1. Haiitu matpuny C = 44 + 3BY, rae

1 -2
a=(4 4 2e=( %)

3 -3

2. BriGepure u3 crincka uQpoBbie CpeicTBa, KOTOPBIE MOTYT
OBITH MPUMEHEHBI JJIsI PEIICHUS JaHHOW 3aa9H.

a) Microsoft Access

b) Wolfram Mathematica

C) Microsoft PowerPoint

1. 3anumwure pe3ynpTaT AeHCTBUN HaJ MaTpPULIAMH.

A+0=...

OIIK-1.3.1




2. 3anuimmTe pe3yabTaT ASHCTBUM HaJl MaTpUIlaMHU

A+ (-A)=
3. Ilponomxure Gpopmyiry

7(A+B)=
4. Tlpopomxure hopMyy

5A-5B=
5. Tlponomxure Gpopmyiry

2 X(4A)=

10.

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

2 5
0 -2 —4
A= B={0 -2
G392
2) BriOepute U3 crrcka 1udpoBbIe CPECTBA, KOTOPHIC MOT'YT
OBITH MPUMEHEHBI JIS pelleHus TaHHOH 3a1a4un. OOocHyiiTe
BBIOOP ITU(POBOTO CpeICTBA

a) Microsoft Access
b) Microsoft PowerPoint

¢) Wolfram Mathematica

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

L 4 3
RERIE

2) BribGepute u3 cnucka mudpoBbie CPeACTBA, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JJIS PEIICHUS TaHHOH! 3a1a4H.

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

3aganue 3.
1) Haiitu npousBenenue Matpuil A = B, rae

4 3
0 -2 -3
a=( )B=(0—%>
2 3 5 2 0
2) BriOepure u3 cnrcka uQpOBbIe CPECTBA, KOTOPBIE MOTYT

OBITH MPUMEHEHBI JJIs1 pEIICHUS JaHHOW 3aa9H.

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

OIIK-1.V.1




3ananue 4.
1) Haiitu npousBenenue Matpuil A = B, rie
4 5
0 -2 -3
A= B = —
5% -1 )
2) BriGepuTte u3 cnucka nupoBbie CpeacTBa, KOTOPbIE MOTYT OBITH
IPUMEHEHBI JUIsl pEICHUs JaHHOM 3a1a4u.
a) Microsoft Access

b) Microsoft PowerPoint
C) Wolfram Mathematica

3ananue 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 3aa4H.

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 OTMPEICIUTEIh BTOPOTO MOPSIKA.

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

i
4 -5

2) OO0OCHYHTE KaK BBIYHUCIIUTH OMPEICIUTEIh BTOPOTO MOPSIKA.

3ananue 3.
1) Haiitu onpenenuTeb 2-To MOPSIKa MaTPHUIIBI

5 ol

2) OO0OCHYHTE KaK BBIYHUCIIUTH OMPEICIUTEIh BTOPOTO MOPSIKA.

3ananue 4.
1) Haiitu onpenenuTeb 2-T0 MOPSIKa MaTPHUIIBI

s Sl
—-14 -8

2) OO0OCHYHTE KaK BBIYHCIIUTH OMPEICIUTEIh BTOPOTO MOPSIKA.

OIIK-1.V.1




3amanue 5.
1) Haiitu ompenenurens 2-To MOPSIIKA MATPUIIBI

o 3
10 3

2) OO0OCHYHTE KaK BBIYHUCIUTH OMPEICIUTEIh BTOPOTO MOPSIKA.

12.

1 2 -1
3aganue: nana matpuna { 3 1 2

4 -2 5
Haiinure anrebpandeckue TOMOIHEHUS:
1 . A 1 1

AlZ

o ~ w D
I
[
w

OIIK-1.V.1

13.

Uemy paBeH OnpeIeNnuTeNb TPEYTrOJIbHON MaTpUIlbl?

OIIK-1.3.1

14.

O6o3nauuM A4, A,, ..., A,, — CTPOKH MATPUIIBL U @y; Az ... Oy -
JIEHCTBUTEIIbHBIC YHCIIA.
Ecnu cymecTByeT Takoit HabOp Ymces, Cpeid KOTOPBIX €CTh XOTS-
OBl OJTHO YKCJIO OTIUYHOE OT HYJIS, U TIPH 3TOM JIMHEHHAs
KOMOHMHAIMSI CTPOK MAaTPHIIBI C 3TUMHU YHCIIaMHU paBHA HYJEBOI
CTpOKE:
ad, +ad; + o +andn =0,

rae 0 = (0,0, ...,0).
Kak B 3TOM cityyae Ha3bIBalOTCSI CTPOKH MaTPHUILIbI?

OIIK-4.3.1

15.

ITycTh MaTpuisl A 1 A yIOBIETBOPSIOT YCIOBHIO
A'A1=A1TA=E, rue E — equnnunas MaTpHILa N -TO MOPsJIKa.
Kak Ha3pIBatOTCS Takue MaTpUILbI?

OIIK-1.3.1

16.

3ananue 1. Halitu matpuily X u3 ypaBHenust A = X = B, rie
A= (:; é) B= (—_177 :g)
3aganue 2. Haiitn maTpuny X u3 ypaBHeHust A = X = B, rae
=3 Z)e=(z )

3ananue 3. Halitu matpuity X u3 ypaBHenust A = X = B, rie

OIIK-1.V.1




a=(5 2) 2= 1)
3aganue 4. Haiitn maTpuny X u3 ypaBHeHust A = X = B, rae
A= @ :g) B= (299 169)

3aganue 5. Halitn maTpuny X u3 ypaBHeHust A = X = B, rae

A:@ :3) B:(;i 152)

17.

Kak Ha3bpiBaeTcs cuctema anreOpanueckux ypaBHEHUH, KaKI0€ U3
KOTOPBIX SIBIISECTCS JTMHEHHBIM?

OIIK-1.3.1

18.

Kakue MeTozp! pereHus: CUCTEM JTMHEWHBIX alnre0pandyeckux
ypaBHEHUI BaM U3BECTHBI?

OIIK-1.3.1

19.

CpaBHuTE yCI0BHs IPUMEHEHNSI METO0B PEIICHUS CUCTEM
JUHENHBIX ypaBHEHUH. Kakoll METO peleHHs] CUCTEMBI TMHEMHBIX
areOpandyecknx ypaBHEHUH IPUMEHSIOTCS B TOM cllydae, €Clii
OIPEAEINTEND MaTPULIBI CUCTEMBI PABEH HYJIO?

OIIK-1.V.1

20.

CpaBHuTE yCI0BHs IPUMEHEHNSI METOA0B PEIIECHUS CUCTEM
JUHENHBIX ypaBHEHUH. Kakoll METO pelieH sl CUCTEMBI TMHEMHBIX
areOpandyeckux ypaBHEHUH IPUMEHSIOTCS B TOM cllydae, €Cliu
MaTpHUlla CUCTEMBI HE SIBIISIETCSA KBaJpaTHON?

OIIK-1.V.1

21.

IIpy kakOM yCITOBUM OJTHOPOAHASA CUCTEMA JTUHEUHBIX YPaBHEHUI
MMEET HEHYJIEBOE pelIeHue?

OIIK-4.3.1

22,

Kak Ha3piBaeTcs [ByMEpHas CUCTEMA KOOPAUHAT, B KOTOPOI
Ka)Kasi TOYKa Ha MJIOCKOCTH ONPEAEIAETCS IBYMS YHCIAMHU -
HOJIIPHBIM YTJIOM U MOJISIPHBIM paguycom?

OIIK-4.3.1

23.

Kak Ha3piBaeTcs cuctemMa KOOpAMHAT, B KOTOPOM KaXk/asi TOUKa B
IPOCTPAHCTBE OIpeaeseTcs TpeMs unciaamu - (I, 0, ¢), rae r—
pannyc-BeKTOp TOUKH, 6 U ¢ — 3eHUTHBIN U a3UMYTaJIbHBINA YTIIbI
COOTBETCTBEHHO?

OIIK-4.3.1

24,

Urto Takoe BeKTOp?

OIIK-1.3.1

25.

Kak Ha3bIBaeTCs BEKTOP, HAYaJI0 KOTOPOTO COBITAJIACT C €TI0
KOHIIOM?

OIIK-1.3.1

26.

[To xakoii popmysie onpenenseTcs CKaIIpHOE TPOU3BEICHNE
BEKTOPOB?

OIIK-4.3.1

27.

[To kakoit popmyIe BEIYUCIACTCS CKATSIPHOE IPOU3BEACHUE

i
BEKTOPOB @ W b , €Cll U3BECTHBI KOOPANHATHI BEKTOPOB B
nekaptoBoi cucreme (B cucreme : 0X, Oy, 0z)

OIIK-4.3.1




[To kakoit popmye BEIYUCIISETCS BEKTOPHOE MTPOU3BEICHNE
BEKTOPOB, €CJIM NU3BECTHBI MX KOOPAMHATHI B IEKAPTOBON CUCTEME

OIIK-4.3.1

28. koopauHart (X, Y, 2)?
[To xakoii popmysie onpenenseTcs MOAYyJIb BEKTOPHOTO OIIK-4.3.1
29. IIPOU3BEIEHUS BEKTOPOB?
30. Uemy paBHO pacCTOSIHUE OT TOUKH 10 NPSAMOI? OIlK-4.3.1
3amanue 1. CocraBuTh ypaBHeHue npsmol mpoxonsauieit uepes | OIIK-1.Y.1
. L ox+2 y—9
TOUKy M (2,4) 1 epreHIUKYIIPHON NPAMON —5 = —4
OtBer 3ammcaTh B BUJE YypPaBHEHUS TMPSMOH C  YIJIOBBIM
ko3 urmeHTOM
3aganue 2. CocTaBUTh YpaBHEHUE MNPSIMOM MPOXOASAIIEH uepes
TOYKY M(1,—4) u NEePHEHANKYIISIPHON MPAMOM
—4x —5y+14=0.
OtBer 3amMcaTh B BUJE YypaBHEHUS TMPSMOMl C  YIJIOBBIM
K03 uUImeHTOM
3ananue 3. CocTaBUTh ypaBHEHUE NPSIMOH MPOXOIsALIEH uepe3
. _x+16 y—9
31. TouKy M (—1, —3) 1 napasuiesbHON IpsIMOM 2 = =
OtBer 3ammcaTh B BUJE YypPaBHEHUS TMPSMOH C  YIJIOBBIM
ko3 urmeHTOM
3aganue 4. CocTaBUTh YpaBHEHUE NPSIMOM MPOXOASAIIEH uepes
Touky M (1, —1) 1 nepneHaANKyJIApHON NpsMoOil y = —5x + 2.
OtBer 3ammcaTh B BUJE YypPaBHEHUS TMPSMOH C  YIJIOBBIM
ko3 urmeHTOM
3aganue 5. CocTaBUTh YpaBHEHUE NPSIMOM MPOXOASIIEH uepes
. Lx+1 y—6
TOuKy M (3,1) u nepneHauKyIspHON MpsiMoi — = -
OtBer 3amMcaTh B BUJE YypaBHEHUS TMPSMOMl C  YIJIOBBIM
K03 uUIneHTOM
Kakum ypaBHEHHEM ONUCHIBAETCA MIJIOCKOCTh B AEKApTOBBIX OIIK-1.3.1
32. KoopauHaTax (X, Y, 2)?
Chopmynupyiite  HeoOxoammoe U gocratouHoe  ycioBue | OIIK-4.3.1
33. NapajuIeTbHOCTU MPSIMON U TUIOCKOCTH.
Kakum ypaBHeHueM omnucbiBaeTca mnpsmas, npoxonsamas uepe3 | OIIK-43.1
TOYKY (X0, Yo, Zo) M WUMEIOMIAs HAMNPAaBIAIONINN BEKTOp C
34, xoopaunatamu (I, m, n)?




Kakum ypaBHEHHEM ONUCBIBAETCS MpsiMast, TPOXOISLIas UEPE3 JIBE OIIK-4.3.1
35. TOUKH (X1, Y1, Z1) U (X2, Y2, Z2)?

Kakum 00pa3oM MOXHO 33/1aTh MPSAMYIO C IIOMOUIBIO IBYX OIlK-4.3.1
36. IIJIOCKOCTEN?

C moMotipio Kakoi (opMysIbl MOXKXHO HANTH YTOJl MEXIY OIIK-4.3.1
3r7. npsIMbIMU?

Hopwmais k iockoctu umeet koopaunatsl (A, B, C); koopauHaTe OIIK-4.3.1

HanpaBJIoEero Bekropa npssmoii (I,m,n)/
38. C nomo1bio Kakoil popMyITbl MOKHO HAMTH yro MEXIy NMpsIMOH U

MJIOCKOCTBIO?

[To xakoii popMyie MOKHO ONIPEACIIUTH PACCTOSTHUE OT TOYKHU JI0 OIIK-1.3.1
39. IJIOCKOCTH?

Bormpocsr (3amaun) nis 3avera / qudd. 3adera 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 (3ana9) 1 Audpd UHJMKATOpa
Y4eOHbIM MJIaHOM HE MPEAYCMOTPEHO

[lepeyeHp Tem Uii KypCOBOTO TPOEKTUPOBAHUS/BBINOIHEHHS KypCOBOH pabOThI
MpeICTaBJICHBI B Tabymie 17.
Ta6mmma 17 — [lepedens TeM a1 KypCOBOTO MPOSKTUPOBAHMSI/BBITIOJIHEHHSI KyPCOBOI paOOTHI

Ne i/t

[TpuMepHBIii IepeYeHb TeM Il KYPCOBOTO MPOSKTUPOBAHUS/BHIITOTHEHHS
KYpCOBOI pabOThI

Y4eOHbIM MJIaHOM HE IPETYCMOTPEHO

Bompocer st mpoBeneHUsS TPOMEKYTOYHOM aTTeCTallMM B BHJE TECTUPOBAHHUS
MpeJICTaBICHEI B Ta0nwmie 18.

Tabnuua 18 — [IpumepHbIii IepeueHb BOIIPOCOB ISl TECTOB

Ne . Kon
[TpumepHBIii IepedeHb BOIPOCOB ISl TECTOB
/1 WHJIMKaTOpa
TunoBoil BapuaHT TECTOB
1 cemectp
1 | Jlana maTpuna 1) a,, OIIK-1.V.1
2)  -ap
;1 dpz
A= @z Qzp/
3) ain
Eé anredpanveckoe
JOTIOJTHEHHE Ay 4)  —ap

paBHo. ..




W3 npuBeIEHHBIX d11 aq2 OIIK-1.V.1
a a
MaTpul] 0OpaTHbIE 1) 21 22
0 dao
CYIIECTBYIOT Y
MaTpHI. .. 0 0 ap
2) D 0 323
0 0 dzz
417 a2 A3
3) | 0 azp az
0 0 dsz3
117 Q13 Qyg
4) (au 37 ‘123)
0 0 0
Kakum meronom moxuo | 1)  I'. Kpamepa OIIK-1.3.1
eIIUTh CUCTEMY,
P Y 2) K. ®.Taycca
ONpeAeIUTENb, OCHOBHOM
MATDHITB! KOTOPOii paBeH 3) ¢ moMoIIEI 00PATHOW MATPHIIBI
HYJIXO 4)  moObIM CIIOCOOOM
Cucrema coBMmecTHa | 1)  Gombie 1 OIIK-1.3.1
TOrJa W TOJBKO TOTHA, | 2)  paHr MaTPHIIBI CHCTEMbI PaBEH
Korja... paHTy paclIMpeHHON MaTPUIIBI
CUCTEMBI
3) panr pasen 0
4)  panr pasen |
Jlisl BEKTOPOB d W b | 1) BeKTOpBI MepPIEHANKYIISIPHBI OIIK-1.Y.1
BBITOJTHSIOTCS YCIIOBHSL: 2) BEKTOpHI MapajyeIbHbI OIIK-4.3.1
3) BEKTOpBI MapauieIbHBI U HE MOTYT
by by b, JIe)KaTh Ha OJTHOU MPSIMOi
Ax Ay Qg 4) BeKTOpBI JIeXKAT Ha OJHOW MPSIMOi
rorja.... WJIY TIapAILICIIbHBI
BekTopHoe 1) xomnmueapHo#t mmockoctn, B | OIIK-1.3.1

NIPOM3BEICHUE BEKTOPOB

KOTOPOH JIS)KAT IMepeMHOKACMBbIE




5 —
a v b — 310 BekTOp...

BEKTOpa

2)  NepIeHAMKYISIPHBIA IIOCKOCTH,
B KOTOpOH JIexKar
MePEMHOKaeMbI€ BEKTOPHI
3) Hynesoi
4) coBmamalmuUi ¢ OJHHM U3
MEPEMHOKAEMBIX BEKTOPOB
PaccTostHuE OT TOYKHM 10 1) |Axq+Byo+C| OIIK-1.3.1
2152 A2 2
MIJIOCKOCTH MOHO VAZ+BZVAZ+C
BbIYHCJITH 1o 2) AyA,+B{B,+C, 0,
2 2 2. 2 2 2
dopmyre. .. JA1+BI+CI Jgd.2+132+a:‘2
VA%+BZ+(C?
4) |Am+Bn+cCp|
VA*+B=+C = /m*+n-+p
I'eomerpuueckoe ™mecto | 1)  rumepOosioit OIlK-4.3.1
TOYEK IIJIOCKOCTH, CyMMa 2) Sos10ii
napabooit
pacCTOSIHUM OT KaXXKI0H
U3 KOTOPHIX JI0 JIBYX 3)  oKpy&HOCTbIO
INAHHBIX TOYEK DTOH 4) SIUIAIICOM
MIJIOCKOCTH eCTh
BEJIMYMHA TIOCTOSHHAS,
Ha3bIBACTCH. ..
Haiitu ypaBHCHHE 1) x+1 _ y-2  z—4 OIIK-1.V.1
- - - -3 2 4
pAMOM,  MPOXOASAIICH
qepes TOYKY 2) x+l  y+2  zt4
3 2 4
A(-1;2;4),
MEePIEHINKYIISIPHO 3) x-1 _ y-2 z-4
-3 -2 -4
IIJIOCKOCTH
3x-2y-4z+1=0 gy Ei_yrz oz

-3 -2 -1




10 | Pemuts cucremy | 1) x=0,y=1,z=-3 OIIK-1.¥.1
JUHEUHBIX  YpaBHEHUU 2)  x=0,y=1,2=-2
METOJIOM l'aycca
x+y+z=-2 3) X:0,y:-l,Z:2
2x —y+3z=-10
—x+2y—z=5 4) x=0,y=-1,z=-2
11 | Beruucauts 1) (—1 —6) OIIK-1.Y.1
7 2
2 -1y /1 -2 2 7 2
(1 2 ) (3 2 ) ) (1 0)
0 0
3 ()
7 2
v (L 5)
12 | lana maTpwuia 1) ay OIIK-1.V¥.1
Az(all alz) 2) _aiz
Az1 A2/
3) ap
Eé anreOpamyeckoe | 4)  —q,,
JIOTIIOJTHEHUE Aoy
paBHoO...
13 | Marpuna AY| 1) Al-AxA-AT OIIK-4.3.1
Ha3bIBaeTCsI  OOpaTHOM _
2) Al-A=+1
MaTpuIe A, eciu
BBIIIOJIHAETCS YCIIOBUE 3 AtA=A-A'=E
4 Al-4=0
14 | CxanstpabiM 1) |,§||5| aArccos a OIIK-1.V.1
MpPOU3BEJICHUEM  JIBYX .
.| 2) |f1'||b| ctg a
HEHYJIEBBIX BEKTOPOB @
u b HazpBaeTcs yucno, | 3) |d] ‘E| cosa




paBHoOE. ..

4)  |d||bltge

15 | Yemy paBHo cmemrannoe | 1) 0 OIIK-1.V.1
IPOU3BEICHHE BEKTOPOB 2) 1
dba
3) -2
4) 2
16 | YpaBuenue npsmoit, | 1) (x—a)+(y—b)=0 OIIK-4.3.1
MPOXOJAILLIEH 4Yepe3 IBe 2) y-y1 _ x-x4
TOYKH MOYKHO COCTaBHTh T
no Qopmyie... 3) A(x—x9)+B(y—y,) =0
4)  y—y =k(x—x)
17 | I'eomerpuueckoe ™ecto | 1)  Ilapabomy OIIK-1.3.1
TOYEK, KOTOpBIE 2)  oxpysHOCTS
XapaKTEepPHU3YIOT
SKCIeHTpHcHTET €& >1 3)  rumepbony
IpeJICTaBIIsAEeT cOO0M 4)  swmnc
18 C 1) nelcCTBUTEIBHON OCBIO OIIK-1.V.1
OtHomieHne —
a 2) acHMITOTOM
Ha3sbIBACTCAL. .. 3) OKCIEHTPUCHTETOM
4) (okaabHBIM PaguyCcoOM
19 | Haittu ypaBHeHue | 1y x+l _ y-2 _ z—4 OIIK-1.V.1
3 -2 -4
NpSMOM,  MPOXOIALIEH
yepes TOUKy | ) x+l _ytz  z+d
3 2 4
A(—1;2;4),
x—1 y—2 z—4
NEPICHINKYIIIPHO 3) = =

IIJIOCKOCTH




3x-2y-4z+1=0 4) x+1 _ y+2 _ z+4
-3 -2 -4
20 | OnpenenuTs kakoe | 1)  xZ+y2-8x=0 OIIK-1.V.1
ypaBHEHUE JTMHUAN .
2) X=--,/25—y?
COOTBETCTBYET 3
napabore. .. 3)  -2x2+3y2-4x+15y+4=0
4)  x+4y-2y*-5=0
21 | Pemnth cucremy | 1) x=0, y=1, z=-2 OIIK-1.V.1
JVHEUHBIX  ypaBHEHHMU 2)  x=0,y=-1, 7=2
METOA0M l'aycca ’ ’
x +.}T + z= 2 3) X:0, y:1, Z:2
2Zx —y+3z=10
—x+2y—z=-5 4) x=0,y=-1, z=3
22 | Bpuuciautb OIlIK-4.3.1
-1 -1y 4 -2 7 1
(1 1)(3 2) 1) (—7 (j)
-7 0
2 (5 o)
1 0
3y (; )
0 1
9 (5 5)
23 | Mpsmoit y = -2x + 111) (0;3) OIlK-4.3.1
MPUHAJICKUAT TOYKA 2) (-1;3)
3) (23)
4) (=2;1)
24 | Ilpsimassy = —-2X + 5 1) tg(5) OIIK-1.3.1

obpasyer ¢

2) 19(-2)




MOJIOKHUTETHHBIM 3) arctg(-2)
HanpaBieHueM ocu OX 4) tg(2)
YTOJI 0, paBHBIM:
25 | Yrox Mexay npsMbIMU 1) tge= ‘ OIIK-4.3.1
1+1+5
y=x+1 y=5+3
onpeensercs mo| 2) tge= ‘1 ot
dbopmyre:
3) twge= |1+1a{ 5)
4) o= ‘1+1=|5
26 | Ilpy pemieHMM CHCTEMEI 1) 5 3‘ OIIK-1.Y.1
8 7
JUHEHUHBIX  YpaBHEHUU
X1 + 3x2 =5 2 1 3
{4x1 —7x, =8 o | 2y —7|
MIpaBUIy 3) g _3?|
Kpamepaonpenenurenn
A MeeT BUL: 1 5
4) 4 8‘
27 | Pemuthb CHCTEMY 1) (2;-1) OIIK-1.¥.1
JUHEHHBIX ~ YpaBHEHH 2) mpaswio Kpamepa HempruMeHHMO
{ x;+2x, =0 ol 3 @2
4 8x; =1
X1 + X3 4) (2’ 1)
npaswityKpamepa:
28 | Pemnth CHCTEMY 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
—2x; +x3=2




29 | MokasarenpHas  (opma 1) Ze =0 OIlK-4.3.1

KOMIUIEKCHOTO YHCIIa 3w
. 2) 2e'z
Z=-1+ 1 umeer BUL: o
3) V2e'z
4) V2e'z
30 | Moaynb KOMITJIEKCHOTO 1) 0 OIIK-1.V.1
qHciIa 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

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

9.4. Meronuyeckue  MaTepuaibl,  ONPENENSIONIME  MPOLEAYyphl  OLIEHUBAHUSA
UH/IMKATOPOB, XapaKTEpU3YIOIIUX dSTanmbl (HOPMUPOBAHHUS KOMIIETCHLMH, COIEpKarcs B
JOKAJIbHBIX HOpMaTUBHBIX akTtax [YAIIL, pernaMeHTUpYyIOIMX MOPANOK U TPOUEAYPY
IPOBEICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHON aTTeCTallMi 00yJaroIuXcs
['VAIL

10. Meroauueckue yKazaHus sl 00y4aroMXCsl 10 OCBOCHUIO JUCHUIUINHBI

N3yuenne 1aHHON AUCUUILIMHBI HAPaBJIEHO HAa (POPMUPOBAHUE YMEHUI 1 HAaBBIKOB B
00JIaCTH aHAJUTUYECKONH T'€OMETPUH U JIMHEHHON anreOpbl, pa3BUTHE MPOCTPAHCTBEHHOTO
NPEJCTAaBICHUS CTYIEHTa; BOOOpPaKEHUS; JIOTMUECKUX H CUETHBIX CIIOCOOHOCTEH;
OpPraHU30BaHHOCTH TPH NPOBEAECHUH OOJNBIIET0 O00bEMa BBIYMUCICHUH; HCHOJIB30BAHUS
MaTeMaTHKU JUIsl PELIeHUs] KOHKPETHBIX 3a/lad, OOECIeYeHHE OCHOBBI JUIsl NMPUMEHEHMs
MaTEeMaTHYECKHUX METO/I0B UCCIIEJOBAHMS, MOJIEIMPOBaHUS, IIPOEKTUPOBAHMUS,
ONUPAIOLIYIOCS Ha JaHHYK JUCLHUIUIMHY, KOTOpbIE€ HIPAlOT BCe OONBIIYIO pOJb B
COBPEMEHHOM HayKe U TEXHHUKE.

10.1. Meroauyeckue yka3zaHds I OOYYAIOIIMXCS IO OCBOCHHIO JIEKIIMOHHOTO
MaTtepuaia

OCHOBHOE Ha3HA4YEHHUE JICKIIMOHHOTO MATe€pHalla — JJOTMYECKH CTPOHHOE, CUCTEMHOE,
riy0oKoe M ICHOE M3J0XKEeHHe yueOHoro marepuana. HazHaueHue COBpEMEHHOH JIEKIUHU B
paMKax JUCLUIUIMHBI HE B TOM, YTOOBI MOJIYYHUTh BCIO MH(POPMALMIO IO TEME, & B OCBOCHUU
byHIaMEHTAIBHBIX TPOOJIEeM IMCHUUIUIMHBL, METOJOB HAYYHOTO IIO3HAHUS, HOBEHIINX
JOCTHKEHUH HayuyHO! MbICIH. B yueOHOM Iporecce JIeKIHs BBINOIHAET METO10JI0THYECKYIO,
OpPraHU3alMOHHYI0 M WHGOpMANMOHHYIO (yHKIUH. JIeKuus pacKpblBaeT TNOHATHUHHBINA
anmnapar KOHKPETHOW oOyacTH 3HaHus, €€ HpoOJeMbl, JaeT IEeJIbHOE HPEJCTaBICHHUE O
JUCLUIUIMHE, TOKA3bIBAET B3aUMOCBS3b C JPYTUMH JUCLUILIMHAMMU.




[Inanupyemble pe3yabTaThl IPH OCBOSHUH 00YYaIONIMMUCS JIGKIIMOHHOTO MaTepuaa;

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

— TOJIyYEHHUE OIbITa TBOPUECKON pabOThl COBMECTHO C IIPETOAaBaTEIIEM;

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

— TOSBJICHME HEOOXOIMMOIro MHTEpeca, HEOOXOOUMOro JJsi CaMOCTOSITEIbHOMN
paboTsI;

— MOJY4YEHUE 3HAHMI O COBPEMEHHOM YPOBHE pa3BUTUS HAyKH U TEXHUKU U O
MIPOTHO3€ UX Pa3BUTHsI HA ONMKalIIne Tobl;

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

— TOJY4YEeHHE TOYHOTO MOHUMAHUS BCeX HEOOXOMMbIX TEPMUHOB U MOHITHH.

JIeKUMOHHBIA MaTepuag MOXKET CONPOBOXKAATHCA JAEMOHCTpAllUel ClIalgoB |
MCTOJBb30BAHUEM DPAa3/aTOYHOI0 Marepuana MpU TPOBEICHHUH KOPOTKHX JHUCKYycCHH 00
O0COOCHHOCTSIX MPUMEHEHHUS OT/AEIbHBIX TEMATUK [0 IUCHUIUIMHE.

CrpyKTypa npeaocTaBieHMs JEKIHOHHOIO MaTepuaa:

— Omnpenenenrs MaTeMaTHYECKUX TEPMUHOB.
—  ®opMynupoBKa TEOPEMBI.

— Jloka3arenbCTBO TEOPEMBI.

— HMmmoctpupyroniye npuMepsl.

10.2. Meroanyeckue  yKazaHus JUId  OOYYalOUIMXCS MO  MPOXOXKICHUIO
MPAaKTUYECKUX 3aHITUN

[IpakTudeckoe 3aHATHE SBISETCS OJHOW M3 OCHOBHBIX (JOPM OpraHu3anuu y4eOHOTro
mpolecca, 3akiloYarolieiics B BBIIOJHEHUH OOY4YalOUUMHUCS TOJ  PYKOBOJACTBOM
mpernojaBaTeiss KOMIUIEKCa y4eOHBIX 3alaHuil ¢ IENbI0 YCBOCHUS HAYyYHO-TEOPETHUCCKHX
OCHOB Y4eOHOH IUCIHMIUIMHBL, TPUOOPETEHHs] YMEHUW M HABBIKOB, OIbBITA TBOPYECKOI
NEATEIIbHOCTH.

llenpto MpakTHYECKOro 3aHATHS JUIg  OOydarollerocs SBIsIeTCS IPUBHUTHE
oOyJaroiemMcsi yMEHUU U HABBIKOB MTPAKTUYECKON ACSITELHOCTH 110 U3y4aeMOW JUCIIUILTHHE.

[Inanupyemble pe3yabTaThl IPYU OCBOEHUHU 00yYaIOLIEMCs MPAKTUYECKUX 3aHATHI:

— 3aKperieHue, YriyOJIeHue, pacllupeHue W JeTalIu3alus 3HAHUW MPU PEUIeHUN
KOHKPETHBIX 33]1a4;

— pa3BUTUE T[IO3HABATEIbHBIX CIIOCOOHOCTEH, CaMOCTOSATEIbHOCTH MBIIUICHUS,
TBOPYECKON aKTUBHOCTH;

— OBJIAJICHUE HOBBIMH METOJAaMHU W METOJMKAMHU HM3YYEHHUs KOHKPETHOW ydeOHOiI
TV CLUTIIINHBI;

— BBIpa0OTKa CHOCOOHOCTH JIOTHYECKOTO OCMBICIICHHS TOJNYYEHHBIX 3HAHWMA IS
BBITTIOJTHEHUS 3aJIaHUM;

— olecrieyeHne pallMoOHAIBHOIO COYETaHUS KOJUIEKTUBHON M MHIAMBUAYAIbHON (opM
oOy4eHHUS.
QOyHKIUY TPAKTUYECKUX 3aHATUH:

— II03HaBaTeNbHAs;

— pa3BUBaIOILAs;

— BOCIIUTATEJbHAS.

[To xapakTepy BBINOJHSIEMBIX O0YYarOIIMMCS 3aJaHUN M0 MPAKTUYECKUM 3aHATHUIM
MOJpa3IeIIA0TCS Ha!

— O3HAKOMUTEJbHBIE, NPOBOAUMBIE C LEIbI0 3aKPEIUIEHHs M KOHKPETH3aluu
HM3YYEHHOTO TEOPETUYECKOTO MAaTEpHAIa;



— QHAJUTHYECKHE, CTaBAIIME CBOEH IENbI0 MOJy4YeHHE HOBOW HH(OpMAnuM Ha
OCHOBE (hOpMaAJIN30BAaHHBIX METOJIOB;

— TBOpPYECKHE, CBS3aHHBIE C  TOJYYCHHEM HOBOH HMHPOpPMALUMU  IyTEM
CaMOCTOSITENIbHO BEIOPAHHBIX IMOAXO0/I0B K PEIICHHIO 3a/1a4.

@opMbl OpPraHU3alMU MPAKTUYECKUX 3aHIATHH ONpenensioTcs B cCOOTBETCTBUHM CO
cenn(pUIecKUMA OCOOCHHOCTSAMHU y4eOHOW MUCHUIUTUHBI U 1ensiMu o0yueHus. OHU MOTYT
IIPOBOAMTHCH:

— B UHTEpakTUBHOW (opme (pemieHne CUTYAIlMOHHBIX 3a7ay, 3aHATHA 110
MOJIETMPOBAHUIO  PEaJbHBIX YCIOBUM, [€IOBbIE WUIPbI, HUIPOBOE IPOEKTHUPOBAHHUE,
UMHUTALMOHHBIE 3aHATHUS, BBIE3/HbIE 3aHATUS B OpraHu3aluu (MPEeAnpusTUs), JeloBas
yueOHass wurpa, pojieBasi Wrpa, ICHXOJOTHYECKUH TPEHHMHI, Keic, MO3roBOM INTYypM,
TPYIIIOBBIE TUCKYCCHH);

— B HE UHTEPAaKTUBHOU (popMe (BBIMOTHEHHE YIPAKHEHUH, pEIIeHnEe THUIOBBIX 3a/ad,
pellIeHrEe CUTYallMOHHBIX 3a/1a4 U JPYroe).

Mertoauka npoBeeHHs] MPAKTUYECKOTO 3aHATHS MOXET ObITh pa3jIM4YHON, MPU 3TOM
Ba)XHO JIOCTHIKEHHE OOIIEH eI TUCIUIIIMHBI.

TpeboBanust K MPOBEACHUIO MPAKTUYCCKUX 3aHITHIA

[IpakTuueckre 3aHATHS HAYMHAIOTCS C 3allUCH B OKypHAJN IMpernojaBaTens
MPHUCYTCTBYIOIINX CTYACHTOB. 3aTeM OOBSIBISCTCS TeMa MPAKTHUECKHUX 3aHSATHH.

[IpenogaBaTens 4uTaeT yclOBUE 3a7aud W Ipe[jaraeT CTYIAEHTaM CaMOCTOSATEIbHO
PEUINUTh 3a7a49y, UCTIONB3Ys 3HAHUS, MOJYYCHHBIE CTYyIEHTOM Ha JieKiuu. CTyIeHT, KOTOPHIA
MEPBBIM PELIWIT 3a/1auy, BBI3bIBACTCS K JOCKE. B cilydyae eciau CTyleHT MpPaBHJIbHO PELIHI
3a/aqy, OH moyiydaer 5 6amioB. Eciu CTyneHT pelraer 3a/1ady ¢ MOMOIIBIO MPENoJaBaTeNs,
TO moiy4aer 4 Oaimna. 3aTeM, B KOHIIE CEMECTpa, OLIEHKH CTYACHTOB (BKJOYas OLIEHKY
MOCEIAEMOCTH) TepeBoasATCsS B OOHycHl (kadectBo) or O mo 5 OamioB. DTu OGOHYCHI
00AaBIISFOTCS K 00IIEeH cymMMe 0aioB B paMKaxX MOYJbHO-PEUTHHTOBON CUCTEMBI.

CryneHTaM BBIIAeTCsS JOMAIlIHEE 3a/laHWe B BUIE 3a]a4, KOTOPHIE OHH CHAOT B
YCTaHOBJICHHBIE CPOKHU.

10.3. Meroauyeckue  yKazaHus JUISI  OOy4AlOMUXCA IO  MPOXOXKIACHHUIO
CaMOCTOSITENIbHON PabOTHI

B xoz€ BBIMOTHEHUST CaMOCTOSTENHHOM pabOThI, 00YJAFOIITHIICS BBITIOJIHSET padoTy 1O
3aJJaHUIO U TIPU METOAMYECKOM PYKOBOJICTBE MPEIoiaBaTelis, HO 6€3 ero HemoCpeACTBEHHOTO
YUYaCTHSL.

Jlnst oOydaronuxcsi mo 3a04HOU (opme OO0Yy4eHHUs, CaMOCTOATENbHAs paboTa MOXKET
BKJIIOYATh B C€0S1 KOHTPOJILHYIO PaboTYy.

B mporiecce BBITIOTHEHUSI CaMOCTOSATEIBHOU paboThI, y 00ydaromerocs GopMupyercs
1esiecooOpa3Hoe TUTAaHUpOBaHWE pabodero BPEeMEHH, KOTOpOE TO3BOJIIET UM pPa3BHBATh
YMEHHS U HaBBIKM B YCBOCHHUU M CHUCTEMATH3AIMHM MPHOOpETaeMbIX 3HAHUWI, oOecredynBaeT
BBICOKMH YpOBEHb YCIEBACMOCTH B TMEPHOA OOYYCHHS, IOMOTAeT IIOJIyYUTh HABBIKH
MOBBIIECHUS TPOPECCHOHATHHOTO YPOBHSI.

MeroauyeckuMH ~ MaTepHallaMH, HAMpaBISIONUMH  CaMOCTOSATENBHYIO  paboTy
00y4aIOIIUX CSISBIISIIOTCS:

— y4eOHO-METOAMYECKUI MaTeprall IO AUCIUTUINHE.

10.4. Meroanyeckue yKa3aHus JUISI OOYYarOIIUXCS MO IMPOXOXKACHUIO TEKYIIETO
KOHTPOJIS YCIIEBAEMOCTH.

Texkymuil KOHTpPOJIb YCIIEBAEMOCTH IPEAyCMATPUBACT KOHTPOJIb KAueCTBA 3HAHUU
00y4JaroImuxcs, OCYIIECTBISIEMOr0 B TEUEHHE CEMECTPA C LEJIbI0 OLICHUBAHUSA X0J]a OCBOCHHUS
JUCLUTIIIUHBL.



B Teuenmne cemectpa B cucreme nuctanumonHoro oOyuenus ['YAIT B ¢dopme
TECTUPOBAHUS MPOBOIATCS JIBE IPOBEPOUHbIE pabOThl IO PEUICHUIO 3aJady U OAHH
TEOPETUYECKH Onpoc (MepeyeHb BOMPOCOB JUIs TECTOB pa3MelleH B «baHke BOIPOCOB)» B
cucteMe AucTaHImoHHoro ooyuenus ['Y AIl).

Pe3ynbTarhl TEKyIIEro KOHTPOIS YCIEBAEMOCTH OyIYT YYUTHIBATHCS MIPH MPOBEACHUN
MPOMEXKYTOUYHOM  arTecTanuu (NP HMCIOJIb30BAaHUU  OAJIBHO-PEHTHHTOBOM  CHCTEMBI
OILICHUBAHUS, KKIBIA BUJ KOHTPOJISA OICHUBAETCS B Oayiax, w3 KOTOPBIX (OpMUPYETCS
WUTOTOBBIN PE3YJIBTAT).

10.5. Meroauyeckue  yKazaHus JUISI  OOYYAIOMIUXCA 1O  MPOXOXKIACHHUIO
MIPOMEKYTOUHOM aTTECTALINH.

[IpomexyTouHas arrecranuss OOy4aromMXCs TMpPEayCMaTpUBAaeT  OLICHUBAaHUE
MIPOMEXKYTOYHBIX U OKOHYATEIBHBIX PE3y/IbTaTOB O0yueHUs Mo aucuuruinae. OHa BKIIOYAET
B ce0st:

— 9K3aMeH — ¢opMa OLEHKM 3HaHUM, MOIy4EeHHBIX OOy4aromMMCs B IIpolecce
U3Y4YeHHUs] BCEH JUCHUIUIMHBI WJIM €€ YacTH, HaBBIKOB CaMOCTOSITENbHONH paboThl,
CIIOCOOHOCTH TPUMEHSITh MX JJIsl PEIICHUs MPAKTUYECKUX 3aqad. DK3aMEH, KakK MPaBUIIO,
MPOBOJUTCS B MEPUOJ HPK3aMEHAIIMOHHOW CECCHUU M 3aBEPIIACTCS aTTECTAllMOHHOW OLIEHKOU
COTIUYHOY, «XOPOIIO», KyAOBIECTBOPUTEIBHOY, «HEYJOBICTBOPUTEIHHO.

Cucrema OLIEHOK IMPU NPOBEICHUM MPOMEKYTOUHOM aTTECTAlUU OCYLIECTBISETCS B
COoOTBETCTBUU C TpeOoBanusmu [lomoxkeHnii «O TEKyIeM KOHTPOJIE YCIIEBAEMOCTH |
MPOMEXYTOUHOW aTTecTtanuu cryaeHToB ['YAII, oOydarommxcss Mo mporpaMMaM BBICIIETO
obOpazoBanus» u «O MOAYILHO-PEUTHHTOBON CHCTEME OIEHKH KadecTBa ydeOHOH paboThI
ctynentoB B 'Y AIDy.



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




