MHHUCTEPCTBO HAVKH U BBICIIIET'O OBPA3OBAHUS POCCUMCKOM ®EIEPALINN
(benepanbHOE roCcy1apCTBEHHOE AaBTOHOMHOE 00pa30BaTEIbHOE YUPEKICHHUE
BBICIIIETO 00pa30BaHuUs
«CAHKT-IIETEPBYPI'CKUI I'OCY TIAPCTBEHHbBI YHUBEPCUTET
ABPOKOCMMYECKOI'O ITPUBOPOCTPOEHU S1»

Kadenpa Nel

«YTBEPXJIAIO»
PykoBoauTens HanpaBiIeHUS

2[.T.H.,H|20§l}.

(IOJDKHOCTB, y4. CTEIICHb, 3BAHUE)

.

e
/" _B.A. ®erucos
(moamnucse)

« 14 » wmas__ 2020

PABOYAS ITPOI PAMMA JTUCHUIIJIMHBI

«MaremaTuka. AHaJIMTAYECKAs T COMCTpHUA U JIMHEHHAs aﬂre6pa»

(Ha3BaHue JUCLUILIHHBI)

Kon nanpasnenust 23.03.01
HanmenoBanue TexHoOTHsI TPaHCTIOPTHBIX MPOIIECCOB
HarpasieHus/
CTIeUATBHOCTH
HaunmenoBanwue Opranu3anys IepeBo30K U YIPaBIeHUE B €TUHON
HaIpPaBICHHOCTH TPaHCTIOPTHOM CHUCTEME
dopma o0ydyeHus OYHast

Cankr-IlerepOypr 2020 r.



Jluct cornmacoBaHus paboueit mporpaMMbl AUCHUTUINHBI

[Iporpammy cocraBui(a)

npodeccop, a.¢.-M.H., C.H.C. ‘/ﬁ_"ﬁ 14.05.20 FO.A. ITuayrun

JOJDKHOCTD, Y4. CTCIICHb, 3BAHUE IOoAIMCh, JaTa WHHULHUAJIBI, (baMl/IJ'll/lﬂ

[Iporpamma ono6pena Ha 3aceganuu kadenpsr Ne 1

« 14 » wmas__ 2020 r, npotokon Ne 5/1

3aeayrommii kadempoit Ne 1

1.¢.-M.H.,JIOIL. / 14.05.2020 A.O. CMupHOB

JAOJDKHOCTB, yY4. CTCIIEHb, 3BaHUC oAIMrCh, 1aTa WHUOHAJIbI, (baMI/[J'II/I}I

OteerctBennbiit 32 OIT 23.03.01(01)

JI011.,K.T.H. 14.05.2020 H.H. Maiiopos

JOJDKHOCTD, y4. CTECIICHb, 3BAHUE noAnucCh, Aata HWHUIHAJIBI, Q)aMI/UII/IH

3amecTuTeNb qUpeKTOpa HHCTUTYTA (pakynbrera) Ne 1 mo meroandeckoit pabote

-_—

CT.TIper. ,ﬂr 2?// 14.05.2020 B.E. Taparyn

JOJDKHOCTD, Y4. CTCIICHb, 3BAHUC IOAIHNCH, JaTa HWHHALOHUAIIBI, (I)aMI/IJ'II/ISI



AHHOTAIUA

Hucunmmna «Marematuka. AHaIUTHYECKas T€OMETpUs M JIMHEHHas anreOpay» BXOAWUT B
0a30Byl0 4acTb 00pa3oBaTEIbHOM IPOrpaMMbl IOATOTOBKM OOYYarOIIMXCsl IO HAalpaBJICHUIO
«23.03.01 «TexHODOrUs TPAaHCIOPTHBIX IPOLECCOB)» HAIIPaBIEHHOCTh «OpraHu3anus nepeBo3oK u
yIpaBJICHUE B €IMHOW TPAHCIIOPTHOM cucTeMey. Jlucuumimaa peanusyercs kadempoit Nel.

JucuumumHa HaneneHa Ha (GOpPMUPOBAHHE Y BBITYCKHUKA

o01enpopeccHOHATbHBIX KOMIIETEHIIHIH:

OIIK-3 «crocoOHOCTh TPUMEHSTH CUCTEMY (PyHIaMEHTAIbHBIX 3HAHUH (MaTeMaTHUECKUX,
€CTECTBEHHOHAYYHbIX, MHKEHEPHBIX U SKOHOMUYECKHX) I UACHTUDUKALMH, (GOPMYIUPOBAHUS U
peLIeHUS TEXHUYECKUX U TEXHOJOTHUECKUX MPobieM B 001aCTH TEXHOIOTUH, OpTraHU3alllY,
IUTAHUPOBAHMSI U YIIPABICHUS TEXHUYECKONW U KOMMEPUYECKOM IKCILTyaTalluel TPaHCIOPTHBIX
CUCTEM.

CopnepxaHue JUCHUILUINHBI OXBATIBAET KPYT BOIIPOCOB, CBSI3aHHBIX C AHAIMTHYECKUM OIIMCAHUEM
reOMETPUYECKUX 0OBEKTOB; N3yYEHHUEM CBOMCTB JIMHEHHBIX IPOCTPAHCTB U JIMHEHHBIX
OIIEpaTOPOB, KBAJIPATUYHBIX (JOPM U UX T€OMETPUUYECKON UHTEPIPETALINH.

SI3pIK 0OyUEHUS 110 TUCIUIIIIMHE «PYCCKUI.

[IpenonaBanue QUCUUIUIMHBI IPEIYyCMaTPUBAET Cleaytole (GOpMbl OpraHn3aluy y4eOHOro
HpoLecca: leKyuu, npakmuyeckue 3aHamus, CamMoCmoamenbhas paboma cmyoenma.

ITporpaMMoO# TUCUUIUIMHEI IPEAYCMOTPEHBI CIEAYIONIUE BUIBI KOHTPOJIA: TEKYIINUN
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEXKYTOUYHASI aTTecTalus B (hopMe 3auera, SK3aMeHa.

OO011ast Tpy0€MKOCTh OCBOCHUS AUCLUIUINHBI COCTABIIAET 5 3a4eTHBIX equHHUL, 180 yacos.



1. TlepedyeHb NJIAHMPYEMBIX Pe3yJbTATOB 00y4YeHHS MO AUCHUIIUHE

1.1. Heaun npenoaaBaHusl AU CHUTIITHHBI

Jucnunnuna «MaremaTuka. AHaJIUTUYECKas T€OMETpUs U JIMHEWHas anredpay sBiseTcs
BAKHOM COCTABHOW 4acThIO Kypca BBICIIEH MAaTEMAaTUKH, KOTOPBIN JIE)KUT B OCHOBE BCEMl CHCTEMBI
BBICHIETO OOpPa30BaHMs COBPEMEHHOTO CIEIHAINCTa M HW3y4aeT NPOCTPAHCTBEHHBIE (HOPMBI U
KOJIMYECTBEHHBIE COOTHOLIEHUSI OKPY>KAIOLIEro Hac JEHCTBUTEIBHOIO MUpA.

N3ydyeHne NaHHOW NMCLUIUIMHBI MO3BOJIIET Pa3BUTh IPOCTPAHCTBEHHOE IIPEICTaBICHUE
CTYJEHTa; CTUMYJIUPYET €ro BOOOpakeHHE; pPa3BUBAET €ro CUYETHbIE CIOCOOHOCTH; IO3BOJISET
JEMOHCTPUPOBATh 1LIE€JIEYCTPEMIEHHOCTh, OPTaHU30BAHHOCTD IIPU MPOBEJEHNUN OONbIIEro o0bema
BBIUMCJICHH; 00beTUHSAET OOJIbITMHCTBO PAHHEE N3YUECHHBIX MTOHSITHIMA.

BaxXHOCTh yKa3aHHBIX MOJIOKEHUH 00YCIIOBJIEHA TE€M, YTO MaTeMaTHKa SBJISIETCS HE TOJIBKO
MOIIHBIM CPEJCTBOM PELIEHUs MPUKIAIHBIX 33/1a4 U YHUBEPCAIbHBIM SI3bIKOM HAyKH, HO TAaKXe U
AJIEMEHTOM OOLLIEH KYJIbTYpHI.

MareMaTuyeckue METOJbl MCCIEIOBAaHUS, MOJEIUPOBAHUS, IPOCKTUPOBAHMS,
OTNMPAOIIYIOCS HA JAHHYIO JUCIHIUIMHY, MUTPAlOT Bce OOJBIIYIO POJb B COBPEMEHHOW Hayke U
TeXHHKE. B 3HaUUTEIbHON CTENEHH ATO BHI3BAHO BCE YOBICTPSIOMIUMCS PA3BUTHEM HAYKU U TEXHUKH,
[JIABHBIM  00pa3oM  BBIYHMCIMTENBHOH TEXHHUKH ¥ HWHQOPMALMOHHBIX CHCTEM, a TaKkKe
KOMIIBIOTEpPHU3AIMEl  MpakTU4eCKH BceX obnacteil 3HaHWNA. BO3MOXHOCTH  YCHEIIHOTO
MCIIOJIb30BAaHUsl MAaTEMAaTHKHU JUIsl PELIEHUS] KOHKPETHBIX 3aJ[au CYILIECTBEHHO PACLIUPSIOTCS, YTO, B
CBOIO oOuepelb, MNPUBOJUT K HOBBIM TpeOOBaHUSM, NPEIBIBISIEMBIM K MAaTeMAaTHUYECKOMY
00pa30BaHUIO COBPEMEHHBIX CIEIIHATIMCTOB B 00JACTH MaTEMaTHYECKUX METO/IOB.

B obnactu BocmuTaHUS JTUYHOCTH LIETBIO MOJATOTOBKU MO JAHHOW AMCUMUILIMHE SBIISETCS
(GopMUPOBAaHNE COLMAIBHO-TUYHOCTHOW U OOIIEKYJIbTYpHOW KOMIIETEHIIMM —  CHOCOOHOCTH
JIOTUYECKH BEPHO, apryMEHTHUPOBAHHO U SICHO CTPOUThH YCTHYIO U MMCbMEHHYIO PEUb.

1.2. IlepeyeHb MIIAHMPYEMBIX Pe3y/JIbTATOB 00y4eHHs MO AUCHUILINHE, COOTHECEHHbIX €
IVIAHUPYEMBbIMH Pe3yJIbTATAMH 0CBOCHHUS 00pa30BaTe/JbHOM NPOrpaMMbl
B pe3ynbraTe 0CBOGHUS TUCLMIIIMHBI CTYIEHT JOJDKEH 00J1afaTh CICAYOUIMMU HaBbIKAMU:

3HaTb — OCHOBBI TEOPUM KOMIUIEKCHBIX YHMCEJ; OCHOBHBIE ONPEACICHUS U TEOPEMbI JTUHEUHOU
anreOpbl; OCHOBHBIE (POPMYIIBI AaHATTUTUYECKON T€OMETPHUH;

YMETb — IPOU3BOJAUTH JCHUCTBUSA C KOMIUIEKCHBIMM YHMCJIaMU M MaTpULIAMH; PELIaThb CUCTEMBI
JIMHEVHBIX YPAaBHEHUH U 3a/1a4H AaHATUTUYECKON Tr€OMETPHUH;

BJIQJIETh HABBIKAMHU — OIIEHKH 1eTecOo00pa3sHOCTH U 3((HEKTUBHOCTH MPUMEHEHHUS BBIOPAHHOTO
MaTEeMaTUYeCKOr0 METO[a PEIICHUS 3a7a4i B MPO(eCCUOHATBHOM TSI TeIbHOCTH;

UMETh ONBIT JEATEIBHOCTH — PEIICHHUS NPUKIATHBIX 3a/ad METOJaMU JIMHEHHOW anreOpsl U
AHATUTHYECKOW T€OMETPHUH.

2. MecTo nucuMIuInHbI B cTpykType OIl
Jucnunimza He 0a3upyercs Ha 3HAHUSX, paHee IPUOOPETEHHBIX CTYAEHTaMU IIPU U3YYEHHUU B BY3€
KaKMX JTUOO TUCIUILINH.
3HaHuUs, TOTYYEHHbIE TPU U3yYEHUHU MaTepraia JaHHON JUCIUIINHBI, UMEIOT KaK CaMOCTOSITEIbHOE
3Ha4YeHHE, TaK U HCIIOJIb3YIOTCS MIPU U3YUYEHUH JPYTUX JUCHUIUINH:
o dDusmka,
e [IpuknanHas MeXaHMKa.
3. OobeMm aucuumiannbl B 3E/akageM. yac
Janubie 06 o0mieM o0beMe AUCITUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BHAOB y4eOHOUW pabOThI 1O

JAUCIUIIIINHC (I/I pacnpeaciiCcHuc 3TOM TPYAOCMKOCTH I1O CeMCCTpaM) MMpEACTAaBJICHLI B Ta6m/1ue 1

Ta6muma 1 — O6beM U TPYJ0EMKOCTh JUCITUTITUHBI



Bun y4ueOHoI paboThI Bcero TpynoeMKOCTh IO ceMecTpam
Nel No2

1 2 3 4
O0umas Tpy10eMKOCTh 5/ 180 3/108 2/ 72
aucuumanHbl, 3E/(gac)
AyoumopHule 3anuamus, BCETO 4ac., 68 34 34
B mom uucne
nekuuu (JI), (dac) 34 17 17
[IpakTHyeckne/ceMUnHapCKUe 3aHATHS 34 17 17
(I13), (uac)
naboparopusie pa6oTsl (JIP), (dac)
KypcoBoii mpoekt (padora) (KII, KP),
(qac)
Dk3aMeH, (dac) 54 54
Camocmoamensnas paboma, 58 20 38
BCETO
(qac)
Bua npomMe:xyToO4HOM aTTeCcTALMU: 9K3., OK3. 3auer
3a4eT, HK3aMeH, 3ayer
nuddepeHInpOoBaHHBIN 3a4ueT (3aveT.
k3. Luddd. 3a4)

4. Coaepxanmne TUCUMILTHHBI
4.1. PacnpenesieHue TPyJ10eMKOCTH U CIUNITUHBI
10 pa3z[eﬂaM U BUOAaAM 3aHﬂTI/Iﬁ
PaSI[CJ'II)I 1 TEMbI TUCHUIIJINHBI 1 UX TPYI[OGMKOCTI) HpHBeI{eHBI B Ta6J'II/III€ 2
Ta6J'H/II_Ia 2 — PaSI[CJ'IbI, TEMbI AUCHUIIJIMHBI U UX pr,HOCMKOCTB

Paznienbl, TeMbI TUCIUTUTMHBI Jlexmuu | 113 (C3) JIP KII CPC
(uac) ("ac) (dac) (gac) (dac)
Cewmectp 1
Pazgen 1. KoMmiekcHble yncia U MaTpULIbI 6 8 6
Pazgen 2. Cuctembl TMHEHHBIX YpaBHEHUN 6 9 6
Paznen 3. JIuneliHbie MpoCTpaHCTBA 5 0 8
Hroro B cemecTpe: 17 17 20
Cemectp 2

Pasnen 4. Bekropsl 6 8 8
Paznen 5. [IpsiMast Ha TIOCKOCTH 4 4 10




Pasnen 6. [Ipsmas ¥ IIOCKOCTH B 4 5 10

POCTPAHCTBE

Paznen 7. KpuBbie BTOpOro nopsiaka 3 0 10
Hroro B cemecTpe: 17 17 38
Uroro: 34 34 0 0 58

4.2.

Conep:xanue pa3/iesioB U TeM JIEKINOHHBIX 3aHATHH

ConeprkaHue pa3/iesioB U TEM JICKIIMOHHBIX 3aHATHI PUBEACHO B TabauIe 3.

Tabmuna 3 - Conepxanue

Pa3/elIOB U TEM JIEKIIMOHHBIX 3aHATHI

Howmep pa3znena

HaszBanue u conep:xkanue pas3ieiioB U TEM JEKIIMOHHBIX 3aHATHI

1.

[TonsiTHE KOMILTEKCHOTO yncia. JedcTBHs Ha/l KOMILUIEKCHBIMU
qrciaMu B anreOpandeckoit opme. JlelicTBUS HaJl KOMILICKCHBIMH
YHCIIaMU B TpUTOHOMeTprdeckoi opme. Popmyna Myaspa.
W3Bnedenne KopHs U3 KOMIUIEKCHOTO 4Kcia. (2 yaca)

ITonsTne Matpuuel. JIunelHble onepanuy HaJ MaTpunamu. JInHelHas
3aBHCHUMOCTb M HE3aBUCUMOCTb MaTpull. TpaHCIOHUPOBAaHUE MATPHIL.
YMHOXkeHne MaTpull. MHOTOUYJIEHBI OT KBaJAPaTHBIX MaTpuIl (4 yaca)

Onpenenureny u ux cBoricTBa. OOpaTHas marpuia. Pemenue
IIPOCTEUIINX MAaTPUYHBIX YPaBHEHUNH. MaTpU4HbINA METO/ pEeLICHUS
JTUHEHHBIX ypaBHEHUH. (2 yaca)

Meron Kpamepa. Meroa I'aycca. (2 gaca)

CobcTBeHHbIE Unciaa U cOOCTBEHHBIE BEKTOPBI KBaIpaTHBIX MATPHII.
DYHKIIMU OT KBaJ[paTHBIX MaTpHI] (2 yaca)

Jluneitnsle npoctpancTBa. Onpenenenue u npumepsl. basuc u
KoopAuHaThl. JIuHeitHble mpeodpazoBanus. Matpuiia TUHEIHOTO
npeoOpa3oBanus. (5 yacoB)

I'eomerpuueckue BekTopbl. OCHOBHBIE onpeenenus. JInnelnoie
olrepanuy HaJl BeKTopaMu. JInHelHas HE3aBUCUMOCTb BEKTOPOB.
basuc. Koopaunatsl. CuctemMsl KOOpAMHAT HA TUIOCKOCTH U B
npocTpaHcTBe (4 yaca)

CxkansipHoe Mpou3BeIeHNE BEKTOPOB. BekTopHOe mpousBeieHme
BeKTOpoB. CMelIaHHOe TPOU3BeIeHNE BEKTOPOB. (2 yaca)

YpaBHEHUS NPSAMOI HA IUIOCKOCTH. 3a1a4i Ha COCTABJICHNE
ypaBHEHHI psMoil. (2 daca)




Yrois Mexay NpsAMBIMU Ha IUIOCKOCTH. PaccTosiHME OT TOUKH 10
IIPSIMOM Ha IUIOCKOCTU. PaccTosiHue Mexay napajuieIbHbBIMU
psSIMBIMU. (2 aca)

YpaBHEHM IIIOCKOCTHU. 3a7jaHKe MIPSIMON B ITPOCTpaHCTBE. (2 yaca)

Yron Mexay MIOCKOCTAMH. YTOJ MEXIY HPSIMBIMUA B IPOCTPAHCTBE.
Yron mexay npsiMoi U IJI0CKOCThIO. PaccTosiHue OT TOuku 10
IJIOCKOCTH. PaccTosiHre MeX 1y napajuiesIbHbIMU IIJIOCKOCTSIMU.
PaccTosiHue oT TOUKH 10 PSAMOIA B MpocTpaHcTBe. (2 yaca)

Onnurnc. ['unep6ona. [Tapadona. [Tonsproe ypaBHEHHE KPUBOI
BTOpOro nopsiaka. Kanonndyeckue ypaBHeHHsI KPUBOM BTOPOTO
nopsizka (3 gyaca)

4.3. IIpakTuyeckue (CeMHHAPCKHUE) 3aHITHUSI

Tembl IPaKTUUECKUX 3aHATUH U UX TPYJOEMKOCTb IIPUBE/IEHBI B Ta0NUILIE 4.
Tabnuua 4 — IIpakTryeckue 3aHATHs U UX TPYJLOEMKOCTb

Ne Ne
| Temsr MPaKTUYECKUX 3aHATUI ®opMBI NPAKTUYECKHX 3aHATHHI TPYAOGMKOCTS, | pasnena
/11 (qac) JTUCIUII-
JINHBI
Cemectp 1

1 JleicTBUs HaJ KOMIUJICKCHBIMHU  [Perienue 3aaaq 2 1
YHUCIIaMU B aJIreOpanvecKkon
dopme. Tpuronomerpuieckas
dhopMa KOMIUIEKCHOTO YHCIIA.

2 JleicTBUS HaJ KOMIUICKCHBIMU |Permenne 3agad 2 1
YUCJIaMH B
TPUTOHOMETPHUUECKOH popme

3 JIvHeiHbIe onepauy Hal Pentenue 3amau 2 1
MaTpPHIIAMH.
TpaHcrIOHHpPOBAaHUE MATPHII.
YMHOKEHHE MaTpHIl

4 KonTponbnas padota Nel Pemenue 3amau 2 1

5 | Beruncnenue onpenenuteneil. [Pemenue 3amaq 2 2
OOpatHas marpuna. Pemenue
MaTPUYHBIX YPABHCHHM.

6 Matpuunbslii MeTOA perieHust  [Permenue 3amaq 2 2
CHCTEM JIMHENHBIX YPaBHEHHUI.
Merton Kpamepa

7 | Meron I'aycca Pemenue 3anau 2 2

8 KonTponbrast padota No2 Pemenwue 3amau 3 2




Cemectp 2

9 Paznoxxenne BEKTOPOB 10 Pemrenue 3amay 2 4
Oazucy. Beraucnenue
KOOPJIMHAT TOYEK B 00IIeH
JIEKapTOBOM CHUCTEME
KOOpJIHAT.

10 | CkansspHOE IPOU3BEICHUE Pewrenue 3anau 2 4
BEKTOPOB

11 | BekTopHOE 1 cCMeIIaHHOE Pemenue 3amau 2 4
MIPOU3BEICHUS BEKTOPOB

12 Kontponbnas padora Ne3 Pemenue 3amau 2 4

13 | YpaBHeHus npsmoii Ha Pemenune 3anau 2 5
IUIOCKOCTH.

14 | 3amaum Ha MpsAMYIO Ha Pemenue 3amaq 2 5
ILIOCKOCTH

15 | [IpsiMast 1 MJIOCKOCTH B Pemenue 3amau 2 6
MIPOCTPAHCTBE

16 KonTponpsHas padora Ne4 Pemenue 3anau 3 6

Bcero: 34
4.4. JlaGopaTopHble 3aHATHSA
Tembl Tab0paTOPHBIX 3aHATUN U X TPYIOEMKOCTh IPUBEICHBI B TAOIUIIE 5.
Tabnuna 5 — JlabopaTropHble 3aHATHS U UX TPYJOEMKOCTh
Ne T
2 TTOEMKOCTD
HaumenoBanue nabopatopHbix padboT by > | Nepasnena
n/m (uac) JMCITUTUIHHEI

Y4eOHBIM MJIaHOM HE TPEIYyCMOTPEHO

Bcero:

Y4eOHBIM MIIaHOM HE MPEAYCMOTPEHO

4.5.

4.6.

Kypcosoe npoekrnpoBanue (padora)

CamocrosiTeibHast padoTa CTy1eHTOB

Bungsr camocrosTensHOI paGOTLI " €€ TpYAOCMKOCTD ITPUBCJACHLI B Ta6m/1ue 6.

Tabnuna 6 Buasl caMocTOSTENBHON pabOTHI U €€ TPYI0EMKOCTh
Bun camocrositenpHON paboTHI Bcero, uac Cemectp 1, gac Cemectp 2, yac
1 2 3 4




CamocTosiTesibHast paboTa, BCEro 58

20 38

muctuianssl (TO)

W3yUYCHHE TEOPETHUECKOTO MaTepraa

22

KkypcoBoe mpoektupoBanue (KII, KP)

pacuetHo-Tpaduueckue 3aganus (PI'3)

BhIMONIHEHKE pedepata (P)

[MoaroroBka k Tekyiemy koHTpoito (TK) 8

nomainnee 3ananue (113) 28

10 18

KOHTpPOJIbHBIE padoThl 3a09HUKOB (KP3)

5. Hepequb yqeﬁno-MeTonnqecxoro o0ecreyeHusl 1JI51 CAMOCTOSITEIbHOM

patdoThl 00yYaAKOIIMXCH MO JUCHUIINHE (MOTYJIIO)

Y4eOHO-METOAMUECKIE MaTePUATBI IJIsl CAMOCTOSITEIILHON pabOThI CTYJCHTOB YKa3aHbI B ILIL. 8-

10.

6. IlepeyeHb OCHOBHOI U JOMOJHUTEIbHOM JIUTEPATYPbI

6.1. OcHoBHas iMTEeparypa
[lepeyeHb OCHOBHOM JINTEPATYphI IPUBEIICH B TAOIUIIE 7.

Tabnuma 7 — [lepeueHb OCHOBHOM TUTEPATyPHI

Mudp

bubnuorpaduueckas ccpiika /
URL anpec

KonnyecTBo 3K3eMIIIsIpOB B OMOIHOTEKE
(KpoMe 3JIEKTPOHHBIX IK3EMILISPOB)

9BbC Jlanb

9BbC Jlaus

514
C50

bexnemuies, /I.B. Kypc
AHAINTHYECKOW TEOMETPUH U
JUHEHHOHN anreOpsbl. [ DNeKTPOHHBIN

pecypc] — Onekrpon. gan. — CII0. :

Jlanb, 2015. — 448 ¢. — Pexum
AOCTYyIIa:
http://e.lanbook.com/book/58162 —
3ar. ¢ 9KpaHa.

bexnemurena, JI.A. Coopuuk 3amau
110 AHAIUTUYECKON T€OMETPHUH U
JMHEHHOH anredpe. [DIIeKTpOHHBIN
pecypc] / JI.A. Bexnemuiera, [1.B.
bexnemuies, A.1O. IlerpoBuy, U.A.

Uyb6apoB. — DnekrtpoH. naH. — CII6.

: Jlaup, 2016. — 496 c. — Pexum
JIOCTYyTIA:
http://e.lanbook.com/book/72575 —
3ari. ¢ 3kpaHa

CwmupnoB A.O., I'yeman H0.A.
Amnanutnueckas reomerpus. CIIO,
Wsn-so I'VAIL 2012. 164c.

9BC Jlanb

9BbC Jlans

214



http://e.lanbook.com/book/58162
http://e.lanbook.com/book/72575
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6.2.  lomoJHHMTEJbHAA JIUTEPATypa

[lepevyeHb JONOTHUTENBHOM JTUTEPATYpHI IPUBE/CH B Tabmwuie 8.

Tabnuua 8 — [lepevyens JONOTHUTEIBHON TUTEPATYPHI

Mudp bubnuorpaduueckas ccoiaka/ KomnuecTBo 3K3eMILISIpOB B OMOIHOTEKE
URL aapec (Kpome 3JIEKTPOHHBIX IK3EMILISPOB)
9BC Jlaub Kpsixsun, B. /1. JInnetinas anreopa B SBC Jlaub

3aJja4ax v yIpaKHCHUSX.
[DmexTponHBIi pecypc] — DIEKTpoH.
man. — CIIO. : Jlaus, 2016. — 592 c.
— Pexum nocryna:
http://e.lanbook.com/book/72583 —

3ari. ¢ sKpaHa.

OBC Jlanb Hosukos, A .M. Hauana nuneinoit 9BC Jlanb

anreOpbl U aHATUTHYECKAsT
reoMeTpus. [ DNEeKTPOHHBIN pecypc|
— DrexTpoH. gadn. — M. :
®dwuszmaraut, 2015. — 376 c. —
Pexxum noctyna:
http://e.lanbook.com/book/71997 —

3ari. ¢ 3KpaHa.

7. IlepeueHb pecypcoB HHGOPMAIMOHHO-TEJIEKOMMYHUKANIMOHHOM CeTH

MHTEPHET, Heo0X0AMMBIX /JJisl 0CBOEHHUS AUCHUILINHbI
[Tepeuens pecypcoB unpopmannonno-Tenekommynnkannonnoit cetu MHTEPHET, neo6xomumbix

AJI1 OCBOCHHA JUCHUILIMHBI IPUBECACH B T8.6J'II/II_IC 9.

Tabmuma 9 — Ilepedyens pecypcoB uHdopmannoHHo-Tenekommynukanuonnoi cetu MHTEPHET,
HEOOXOJUMBIX JJISl OCBOCHUS TUCIUTUIMHBI

URL anpec

HanmenoBanue

http://quap.ru/guap/kaf01/krat_main.shtml | Caiit kadeaps! Beicieii MaTemaTuku 1 MexaHuku ['Y ATl

http://www.mathnet.ru

Oob1epoccuiickuii MaTeMaTUYECKUN TOpTal

8. IlepeuyeHb HH(POPMALMOHHBIX TEXHOJIOTHA, HCIOJIb3yeMbIX MPH
OCYLIECTBJICHUH 00pa30BATEILHOIO0 MPOLECCa M0 AUCHUIINHE

8.1.IlepevyeHb MPOrPaAMMHOTO 00ecTIeYeHUsI

[lepedeHp UCTIONB3yeMOTr0 TPOTPAMMHOTO oOecriedeHus npeactasieH B Tadmmie 10.

Tabmuma 10 — IlepedeHb MporpaMMHOTO 00ECTICUCHHUS

Ne i/t

HanmenoBanue

He npenycMmoTtpeno

8.2.Ilepevyens HHPOPMAIHOHHO-CIPABOYHBIX CHCTEM
[Tepeuenp ucnonb3yeMbIX HH(HOPMAIIMOHHO-CIIPABOYHBIX CUCTEM MpecTaBieH B Tabnuue 11.
Tabmuna 11 — Ilepeyenb HHPOPMAIIMOHHO-CIIPABOYHBIX CUCTEM

Ne /1t

HaunmenoBauue



http://e.lanbook.com/book/72583
http://e.lanbook.com/book/71997
http://guap.ru/guap/kaf01/krat_main.shtml
http://www.mathnet.ru/
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‘ He npenycmorpeno

9. MaTepl/IaJILHO-TeXHI/I‘leCKaH 6333, HCOﬁXOI[I’IMaH AJIA OCYIIECTBJICHUA

OﬁpaSOBaTeJII)HOFO nmponoecca 1mo IMCumIJanHe
CocraB MaTepuaIbHO-TEXHHUECKOM 0a3bl IIPeICTaBIICH B TabuIe 12.

Tabmuma 12 — CocraB MaTepruaaIbHO-TEXHUUECKOU 0a3bl

. . Howmep aynutopuu
HanmeHoBaHMe COCTAaBHOW YacTH MaTepUAIbHO-TEXHUIECKOM
Ne /it (pu
0a3bl
HEOOXOIMMOCTH )
1 JlexumonHas aynuropus
2 AymuTopus Ui IPaKTUIECKUX 3aHATUI

10. q)OHIl OLHCHOYHbBLIX CPEACTB 1JIsl MPOBCACHUA l'IpOMe)KyTO‘IHOﬁ arrecranmmn

00y4aroIuXCcs M0 JUCHUIJINHE
10.1. CocraB ¢oHIa OIICHOYHBIX CPEICTB MpUBEACH B Tabmume 13
Tabmuna 13 - CoctaB ¢oHIa OIIEHOYHBIX CPENICTB ISl IPOMEKYTOUHOM aTTeCTAI[IH

Bun npomexyTouHol artectauuu [IpumepHBIi IepedeHb OIEHOYHBIX
CpEICTB
OK3aMeH Cnucok BONpOCOB K 3K3aMEHY
3auer Cnucok BONpOCOB K 3a4eTy

10.2. IlepeueHb KOMIIETEHIMH, OTHOCSIIMXCS K AMCLUUIIIMHE, W JTalbl UX (OPMHUPOBAHUS B
MIPOIIECCE OCBOEHUS 00pa30BaTEIHLHOM MPOTpaMMBbI TPUBEACHBI B Ta0IuIEe 14.

Tabmuna 14 — IlepeueHp KOMIETEHIMI C yKa3aHUEM JTamoB MX (opMHpOBaHHS B Ipoliecce
0CBOEHUs1 00pa30BaTeNbHOMN MPOrpaMmbl

Ortanbl GOPMUPOBAHUS KOMITETEHIIUNA 110
Howmep cemectpa
JUCIUILIMHAM/TIpaKTHKaM B nporiecce ocBoenus OI1

OIIK-3 «cnocoOHOCTh MPUMEHATHh CcHUCTeMY (YHIAMEHTANbHBIX 3HAaHMNM (MaTeMaTH4YecKHX,
€CTeCTBEHHOHAYYHbIX, HH)KEHEPHBIX M SKOHOMUYECKUX) JUIs MIeHTU(DUKALUH, POPMYTUPOBAHUS
U pelIeHHs] TEXHUUECKUX M TEXHOJOTMUECKUX MpoOsieM B 00JIACTH TEXHOJOTMM, OpraHMU3alluy,
IUTAHUPOBAHMS M YIPaBJIEHUS] TEXHUYECKOM M KOMMEpPYECKOM SKCIUTyaTalueill TpaHCHOPTHBIX
CUCTEM»

duzuka

Marematuka. MaTreMaTU4EeCKUN aHAIN3

MaremaTtuka. AHaIUTHYECKAS TeoMETpua U JIMHEMHas anre6pa

WuxeHepHas 1 KOMIbIOTEpHas rpaduka

MareMaTtrka. AHAIUTHYECKAsi TEOMETPHS U JIMHEHHAs anreopa

dusuka

Marematnka. MaTeMaTU4EeCKUN aHAJIN3

XUMUS

MaremaTtuka. TCOpI/IH BCpOHTHOCTeﬁ n MarcMaTudccCkas
CTaTUCTHKA

dusuka

WIW W [NNDNDNDNRFPIFPIPE

[IpuknanHas MexaHuka




12

3 DJEeKTPOTEXHUKA

4 Marematuka. Teopust BepOSITHOCTEM M MaTeMaTU4YecKas
CTaTHCTHKA

4 DIIeKTpPOHUKA

4 DIIEKTPOTEXHUKA

4 IIpukinagHas MexaHuka

5 DNeKTpOHUKA

10.3. B kauecTBe KpUTEPUEB OICHKH YPOBHS CHOPMHPOBAHHOCTU (OCBOCHHS) y OOyYaroIIUXCS
KOMITETCHIIMH MMPUMEHSETCS IITIKajIa MOYJIbHO—PEHTHHTOBOM CUCTEMBbI yHHBEpcHUTeTa. B Tabmie 15
npezcrasiena 100—0annpHas u 4-0ayuTbHast IKAaJbI A7 OLEHKH ¢(hOPMUPOBAHHOCTH KOMIIETEHITHIA.
Ta6ymma 15 —Kpurepun orieHkn ypoBHsI chOPMHUPOBAHHOCTH KOMITETCHITHIA

O1ieHKa KOMIIETEHIIMH
100- .
4-GarutbHAs XapakTeprcTuka c(hOpMUPOBAHHBIX KOMITETEHIIMIH
OasuTbHas
TIKaja
IIKana
- oOyuwaromuiicsi TIyOOKO M BCECTOPOHHE YCBOMWJI IPOTPAMMHBIN
MaTepua;
- YBEPEHHO, JIOTUYHO, TIOCIEI0BATEIbHO ¥ TPAMOTHO €ro U3Jaraer;
- omMpasiCh Ha 3HAHHS OCHOBHOW W JIOTIOJIHUTEIHLHOW JIUTEPATYpHI,
85<K<100 COTIIIHO» 100 MPUBSI3BIBAET YCBOCHHBIC HAyYHBIE MOJIOKEHHS C TPAKTHYECKOM
(GAATCHOY | eqrenbHOCTBIO HaIpPaBIICHUS;
- yMeJi0 0OOCHOBBIBAET U apTyMEHTUPYET BbIIBUTAEMbIE UM UJICH;
- JIeJIaeT BBIBOBI U 00OOIIEHUS,
- CBOOOJTHO BIIa/IEET CUCTEMOM CHEeIMATU3UPOBAHHBIX MOHSITHIA.
- o0yyarouuiicst TBEpI0 YCBOWII MPOTPaMMHBIA MaTepual, TPaMOTHO U
M0 CYIIECTBY WU3JaraeT €ero, ONUpasCh Ha 3HAaHUS OCHOBHOM
JUTEPATYPHI;
- HE JIOIYCKaeT CYIIECTBEHHBIX HETOYHOCTEIH;
70<K<84 (XOpOHO» ) _ YBSI3bIBAET YCBOCHHbIE 3HAHMSA C MPAKTUYECKOW JesITEeIbHOCTHIO
(GAATCEHOY HaIPaBIICHUS;
- apryMEHTHPYET HAYYHBIC TIOJIOKCHHUS,
- JienaeT BRIBOJEI U 0000IICHMS,
- BJIaJICET CUCTEMOM cllelMaTu3uPOBAHHbBIX TOHATHI.
- 00y4aroluiicss yCBOMJI TOIBKO OCHOBHOM MPOrpaMMHBII MaTepua, no
CYIIECTBY M3JIaraeT ero, ONUpPasCh Ha 3HAHHUA TOJBKO OCHOBHOM
JUTEPATYpPHI;
«YZIOBIIETBO- | - JIOMYCKAeT HECYILECTBEHHbIE OIMOKH U HETOUHOCTH;
55<K<69 PUTEIIBHO» | - HCTIBITHIBACT 3aTPyJHEHUS B MPAKTUYECKOM MPUMEHEHUH 3HAHUMN
«3a4YTEHO» | HAIIPABIICHHS,
- c1ab0 apryMEHTHPYET Hay4HBIC TIOJOXKECHUS;
- 3aTpyAHsAeTcs B (POpMyJIMPOBAaHUH BBIBOJIOB U 0000ILEHUI];
- YaCTMYHO BIIQJICET CUCTEMOM CIEIMAIM3UPOBAHHBIX MOHSATHH.
- oOyyaromuiicsi HE YCBOWJ 3HAYUTEIBHON YacTH MPOrPAMMHOTO
Marepuana,
«HEYJIOBJIETBO | - JIOMYCKAeT CYIIECTBEHHBIE OIIMOKN U HETOYHOCTH MIPU PaCCMOTPEHUH
K<54 pUTEIIBHO» | TIPOOJIeM B KOHKPETHOM HampaBleHUH;
«HE 3a4YTEHO» | - UCTIBITHIBAET TPYAHOCTH B IPAKTUIECKOM NMPHUMEHEHUH 3HAHUH;
- HE MOXKET apryMEHTHPOBATh HAYYHBIC TIOJIOKCHHUS;
- He (OPMYJIUPYET BBIBOJIOB U 00OOIIEHUH.

10.4. TumoBbIle KOHTPOJIBHBIC 3aJJaHUS WA UHBIE MaTEPUAIIbI:
1. Bompocs! (3agaun) 1uist sk3aMeHa (taduma 16)

Tabmuma 16 — Borpocs! (3a1a4um) 1S 9K3aMeHa
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Ne n/mt Ilepeuens BonpocoB (3a7ay) A7 3K3aMeHa
1 KommiekcHsble uncina B anredpandeckoil popme 3alucy 1 onepaluy Hajl HUMU.
2 KommiekcHoe compsixkeHue.
3 Tpuronomerpuueckas popma 3anucu KOMIIJIEKCHOTO YUCIIA.
4 YMHOKEHHE KOMIUIEKCHBIX YUCEINl B TPUTOHOMETPUUYECKON popme 3amucH.
5 BosBeznenue B N-yro cTenens komiiekcHoro uncna. @opmyna Myaspa.
6 N3Bnedenne KOpHs N-0i CTENEHHU U3 KOMILJIEKCHOTIO YUCIIA.
7 OmnpeneneHue MaTpUIlbl, BEKTOPa-CTOJIONA, BEKTOPA-CTPOKH.
8 JInnelHbIe onepanuuy HaJ MaTpPULIAMHU.
9 CaolicTBa JIMHEHHBIX ONEpALMi HAJl MAaTPUIIAMHU.
10 Onpenenenne npousBeneHus (YMHOKEHHUS) MaTpULL.
11 CBoiicTBa onepanuu yMHOXEHHUS MaTpULI.
12 Enunnynas marpuna.
13 Onpenenurenb KBaApaTHOW MaTpUIbI 2-T0, 3-T0 HOPSJIKA.
14 Onpenenurens N-ro Nopsaxa.
15 MuHOpHI 1 anreOpanyeckue JOMOJHEHUS HIEMEHTOB MAaTPULIBL.
16 Paznoxenne onpenenuTens B CyMMY 3JIEMEHTOB CTPOKH (CTONIONA), YMHOKECHHBIX Ha
CBOU aJIre0OpandecKue JOMOJTHEHHUS.
17 CBoiicTBa ornpeaenuTesneu.
18 Onpenenuresnb TPEyroJbHOW MaTPHULIbL.
19 JIuHeiiHast 3aBUCUMOCTB CTPOK U CTOJIOIIOB MaTPHIIBI.
20 Panr maTpuisr.
21 basucuslit Munop. Teopema o 6a3ucHOM MUHODE.
22 Beruucnienue panra MaTpuiibl IPUBEICHUEM B TparneLueBUAHON Gopme.
23 Oo6patHas marpurna. OOpaiieHue MpoN3BeICHUS MATPHIIL.
24 Pemenne matpuunbix ypaBHenuii: AX=B, XA=B, AXB=C.
25 Kpurepuii cymecrBoBanusi 00paTHON MaTpPHUIIBIL.
26 dopmyrna 0OpaTHOI MATPHUIIBL.
27 Cucrema JIMHEHHBIX YypaBHEHUH U ee MaTpu4Has popma 3amucH.
28 Pemienue cucteMbl TMHEWHBIX YPaBHEHUI METOJJOM OOpaTHONW MaTpHIIbI.
29 Teopema Kpamepa u ee reomerpryeckasi HHTEPIIPETAIHsL.
30 Meron I'aycca.
31 OAHOPOHBIE CUCTEMBI JINHEWHBIX YpaBHEHUI.
32 Kpurepuii cymecTBoOBaHMS HEHYJIEBBIX PEIICHUN.
33 @dyHnaMeHTaIbHAs CUCTEMA PEIICHUH.
34 Cucrema npoussonbHOro nopsaka. Teopema Kponekepa-Kanemnn.

2. Bonpocs! (3agaun) uist 3auera / nuddepeHunpoBaHHoro 3avera (tadbmauma 17)

Ta6muma 17 — Boripocs! (3amaun) nist 3aueta / audd. 3adera

No /1t

[lepeuens BonpocoB (3a7a4) as 3a4dera / AuddepeHIMpOBaHHOIO 3a4eTa

O©oo~No ol WwWN -

JlexapToBa cucTeMa KOOpAHUHAT.

PaccrosiHne Mexy 1ByMsl TOUKaMH.

Jlenenue oTpe3ka B 3aJaHHOM OTHOLLIEHUHU.

[TonsipHas cuctema KoopAuHAT (CBS3h CUCTEM KOOPWHAT).

Cdepuueckast ¥ WIMHAPHUYECKAS CUCTEMbBI KOOPIUHAT.

[IpeobOpazoBanme neKapTOBOW CHCTEMBI KOOPUHAT.

HanpasnenHslil otpe3ok. OnpeneneHre BEKTopa U KOOpAUHAT BEKTOPA.
Omnpenenenrs CyMMbl BEKTOPOB U TPOU3BE/IEHUS BEKTOPa Ha YUCIIO.
HyneBoll 1 npoTHBONOJI0KHBIN BeKTOp. CBOICTBA onepaliuii HaJl BEKTOPAMH.
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10
11
12
13
14
15
16
17
18

OrnpeneneHne CKaISIpHOTO MPOU3BEIECHUSI BEKTOPOB.

CBoiicTBa CKaJIsIpHOTO MPOU3BEACHUS, KPUTEPUL OPTOTOHAIBHOCTH BEKTOPOB.
CkanspHoe NpoU3BEJICHNE B IEKAPTOBBIX KOOPAUHATAX.

Beruucnenue yrina mexay Bekropamu. IIpoeknus BeKTopa Ha HalIpaBICHHYIO OCh.
BektopHoe npousBeieHHE U €r0 CBOMCTBA.

BekropHoe npousBeieHre B JEKAPTOBBIX KOOPAMHATAX.

CwMmelanHOe TPOU3BEIEHNE BEKTOPOB.

['eomeTpuyeckuii CMbICT CMEIIAHHOTO MTPOU3BEACHUS.

Brruncnenue miomaaei 1 00eMoB.

3. Tembl 1 3a1aHKeE J1sI BBITIOJTHEHUSI KYPCOBOM paObOThI / BHITIOIHEHHS KYpPCOBOTO ITPOEKTa (Tabnuia

18)

Tabmuma 18 — IlpumepHbIii mepedeHb TEM Ui BBITIOJHEHHS KYypCOBOH paOOThI / BBIMIOJHEHUS

KyPCOBOTO IIPOEKTa

Ne i/t

[IpumMepHBIi TepeYeHb TeM ISl BBITOJHEHUS KypCOBOW PaOOThI / BBITOTHEHHS
KyPCOBOT'O IIPOEKTA

Y4eOHBIM ITaHOM HE MPEAYCMOTPEHO

4. Bornpocs! AJ1s1 TPOBEICHHS IPOMEKYTOUHOM aTTECTAIlMU PH TeCTUpOBaHuK (Tadbmuia 19)

Tabmuua 19 — [IpumepHBbIii IepedeHb BOIIPOCOB ISt TECTOB

Ne i/t

IIpuMepHBIii IepeYeHb BOIIPOCOB ISl TECTOB

Y4eOHBIM IIaHOM HE MPEAYCMOTPEHO

5. KoHTpobHBIE M IPAaKTHUYSCKHE 3a/1a4H / 3aaHus 10 quctuiuinie (tadmumna 20)
Tabnuna 20 — [IpuMepHBbIi IepeYeHb KOHTPOJIBHBIX U MPAKTUYECKUX 3a/1a4 / 3a1laHui

No /1t

[IpumepHbIil nepedeHb KOHTPOJIBbHBIX U MPAKTUUECKUX 3a7ad / 3aJaHui

1. Yka3zath pazmepHocTh MAaTPHIBI Cmxn = (A4xz) ™-(B2xa)";

2 1 -3 1 3 2
2. Mano: A=|-1 3 -1|;B=|-2 2 -1|; a=2; B=-3
-11 1 2 -1 2

Boeruncnuts matpunel C = oA+ B u D = A-B;

10 0 10 0
3. Jano:A=12 1 o[;B=|3 -1 0
1 -5 -2 3 -5 2

Brruncuts onpeaenutens det(A-B)
1 2 3
4. BBIYHCIUTD PAHT MATPHILIBL |4 5 6

789
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5. COCTaBUTH MATPHITY KBaJPATHIHON (HOPMBI X1°—X1Xa+2X22+2X1X3

6. HanucaTp ypaBHEHHE TEpHEHIUKYISAPA, OMyIIEHHOTo 13 Touku A(5;2) Ha
npsamyro  7X-y+4=0.

7. CocTaBUTh ypaBHEHUE MPSIMOU, IPoXosiiei uepe3 Touky 4 (-3,4) u
napajuieIbHON psiMoit y=-1.

8. [TpoBeputsh, uro Touku A(1;-1;3), B(2;3;4), C(-1;1;2) He nexar Ha OHOM
IPSIMOI U COCTaBUTh ypaBHEHHE IUIOCKOCTH, IPOXOAALICH Yepe3 HUX.

9. Haiitu paccrosinue ot Touku (3;1;-1) no miockoctu X-2y+2z-2=0.

10. HaiitTu ypaBHEeHHE BBICOTHI, TPOBEACHHOM 13 BepinHbl A Ha rpans BCD:

A(3;5;4),B(8;7;4),C(5;10; 4), D(4; 7; 8).

10.5. Meronuueckue MaTepHalibl, ONPEACIAIONINE IMPOLEAYPhl OLCHUBAHUSA 3HAHWUN, yYMEHUH,
HaBBIKOB U / WM OIBITA AEATENbHOCTH, XapaKTEPU3YIOUX 3Tanbl (OPMUPOBAHUS KOMIETEHIUH,
conepsxkarcs B [Tonoxxennsax «O TeKyllleM KOHTPOJIE YCIEBAEMOCTH U MPOMEKYTOUYHON aTTecTalluu
cryaenTtoB ['VAIIL, oOyuarommxcss mo mporpamMmam BbICIIEro oOpaszoBaHusi» U «O MOAYJIBHO-
PEUTHHTOBOM cruCTEME OLIEHKH KauecTBa yueOHOM paboThl cTyneHToB B ['Y All».

11. MeToauyeckue yKa3aHusl J1J1s1 00yYAKOIIMXCS 110 OCBOCHHUIO TUCIUIINHBI

Les1br0 TUCHUITIIMHBI ABJISIETCS — MOJIY4YEHUE CTYJICeHTaMU HEOOXOAMMBIX 3HAHUH, YMEHUHN U
HaBBIKOB B OOJIACTH AHAIMTHUYECKOM T'€OMETPUM M JHMHEHHOW anreOpbl. M3ydeHue naHHOU
JUCLHUIIIIMHBI TIO3BOJISIET PA3BUTh MPOCTPAHCTBEHHOE IIPEACTABICHUE CTYJIEHTA; CTUMYJIUPYET €ro
BOOOpakeHHUE; pa3BUBAET €I0 CUETHBIE CIIOCOOHOCTH.

B obnactu BocnuTaHUS JUYHOCTH LIEJBIO MOJATOTOBKU IO JAHHOW AMCLMILIMHE SBIISETCS
(dbopMHpOBaHHE COLHMAIBHO-TMYHOCTHON M OOIIEKYJIbTYpHOH KOMIIETEHIIMH —  CHOCOOHOCTh
JIOTUYECKH BEPHO, apryMEHTHUPOBAHHO U SICHO CTPOUTH YCTHYIO U IMCbMEHHYIO PEYb.

MeToanyeckue yKka3aHus JJis1 00y4alomMXcs 10 0CBOEHHUIO JIEKIIMOHHOI0 MaTepHuaJia

OCHOBHOE Ha3HAaY€HUE JIEKIIMOHHOTO Marepuana — JIOTHYECKH CTPOMHOE, CUCTEMHOE,
IyOOKO€ U SICHOE M3JI0KeHHE yueOHOTro MaTepuana. HazHaueHne cOBpeMEHHOM JIEKIIUU B paMKax
TUCIUIUIMHBL HE B TOM, 4YTOOBI MOJYYUTh BCIO HH(OpPMAMIO MO TeMe, a B OCBOCHUU
byHIaMEHTAIBHBIX MPOOJIEM AUCIUIUIMHBI, METOJOB HAYYHOTO TTO3HAHMS, HOBEHIITUX JOCTHKEHUM
Hay4YyHOU MbICTTU. B yyeOHOM mpoiiecce JIeKIHsl BHITOIHSAET METOJOIOTHYECKYI0, OPTaHU3AI[MOHHYIO
U nH(pOpMaLMOHHYI0 (QYHKIMH. JIekuus pacKpblBaeT MOHATHIHBIN anmapaT KOHKPETHOW 00yacTu
3HaHUs, €€ MpoOJIeMBbl, JaeT IeNbHOe MPECTaBlIeHNEe O AUCIUILIMHE, MOKa3bIBa€T B3aUMOCBSI3b C
JIPYTUMU JUCHUIUIMHAMH.

[TnaHupyeMble pe3yIbTaThl IPH OCBOCHUN 00YUYAOIIUMCS JICKIIMOHHOTO MaTepraa;

— TMOJIy4YEHUE COBPEMEHHBIX, LETOCTHBIX, B3aUMOCBI3aHHBIX 3HAHUHI, YPOBEHb KOTOPBIX
ONIPEAEISAETCS LIEJIEBOM YCTAaHOBKOM K Ka)XJ0W KOHKPETHOU TEME;

— TIONy4YeHHE OMBITa TBOPUYECKOHN pabOThI COBMECTHO C MPEIO1aBaTeleM;

— pasBuTHe  NPOdEeCcCHOHATBHO—ICTIOBBIX  KAauecTB, JIOOBU K  MpeaMeTy W
CaMOCTOATEJIbBHOTO TBOPYECKOTO MBIIICHUSI.

— TOsIBIIEHHWE HEOOXOAMMOT0 HHTEpeca, HEOOXOAMMOTO AJIsSi CAMOCTOSITENIbHON paOoTHI;

— MOJIyYeHUE 3HAHUK O COBPEMEHHOM YPOBHE Pa3BUTHsI HAYKU U TEXHUKHU U O IIPOTHO3€E UX
pa3BUTHA HA OIMMKAMUIIINE TOMBI;

— Hay4HMTCs METOAWYECKH oOpabaThiBaTh MaTepuasl (BBIACTSATH TJIABHBIE MBICTH H
MOJIOKEHUS, TPUXOIUTH K KOHKPETHBIM BBIBOJIAM, TIOBTOPSITh UX B PA3IMYHBIX (POPMYIHPOBKAX);

— TONy4YeHHE TOYHOTO TOHUMAaHUS BCEX HEOOXOJAUMBIX TEPMHHOB U TIOHSATHH.
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JIeKUMOHHBIA ~ MaTepuall  MOXKET  CONPOBOXKIATHCSA  JAEMOHCTpallMe  ClaiiioB |
UCIIONIb30BAaHUEM pa3JaTOYHOrO0 MaTepuana TpH TPOBEACHUH KOPOTKUX JTUCKyccHid 00
OCOOEHHOCTSIX MPUMEHEHHS OTJICTBHBIX TEMATHK 110 JUCITUTIIIMHE.

CTpyKTypa OpeA0CTaBICHHS JSKIIMOHHOTO MaTepHaa:

— Onmnpenenenus MaTeMaTUYECKUX TEPMUHOB.

—  ®opMyaupoBKa TEOPEMBI.

— Jloka3arenbCTBO TEOPEMBI.

— HMnmoctpupyromue npumepsl.

MeTtoanyeckue yKa3aHMsl JJs O0y4alIMXcs IO IPOXOKICHUIO MNPAKTHYECKHX
3aHATHH

IIpakTHyeckoe 3aHATHE SBISAETCS OAHOM M3 OCHOBHBIX ()OpPM OpraHu3anuu y4eOHOro
npoliecca, 3aKII0YaronIelcss B BBIOJHEHUH OOYYaIOIMIMMHUCS TI0J] PYKOBOJICTBOM IPEIOiaBaTels
KOMILIEKCAa Y4YeOHBIX 3aJaHWii C IIeNbI0 YCBOCHHS HAYYHO-TEOPETHUYECKHUX OCHOB Yy4eOHOU
JUCLIUTUTMHBL, TPUOOPETEHHs] YMEHUN M HaBBIKOB, OIBITA TBOPYECKON AEATEIBHOCTH.

Lenpl0 TPaKTUYECKOTO 3aHATHUS JUISI O0yYaroIIerocsl sBISETCS NPUBUTHE O0ydYaromeMcs
YMEHUH 1 HaBBIKOB IPAKTUYECKOH J1€ATELHOCTH 110 U3y4aeMON AUCLUIUINHE.

[Inanupyemble pe3yabTaThl IPH OCBOEHUH 00yUarOIIeMcsl IPAKTUYECKUX 3aHITH:

— 3aKperuvleHue, yriyOJieHHWe, paclIMpeHue U JeTalu3alus 3HaHUM [pu  pelIeHUH
KOHKPETHBIX 3a]1a4;

— pa3BUTHE II03HABATENIbHBIX CIOCOOHOCTEH, CAMOCTOSTEILHOCTH MBILIIEHUSI, TBOPUECKON
AKTUBHOCTH;

— OBJaJCHHE HOBBIMH METOJAaMH W METOJMKAMH H3y4YCHHUsS KOHKPETHOW y4deOHOU
JUCLUIUIMHBI,

— BBIpaOOTKAa CHOCOOHOCTH JIOTMYECKOI'O OCMBICJIEHUS [OJNYYEHHbIX 3HAHUU IS
BBITIOJTHEHMS 3aJJaHHAI;

— oOecrieueHUe palMOHAIBHOIO COYETAaHUS KOJUIEKTUBHOW M MHAMBHUIYyalbHOH (opm

o0OyueHusl.
DyHKINN MPAKTUYECKUX 3aHATUH:

— TIO3HaBaTeNbHAas;

—  pa3BUBaroOIIas;

—  BOCIIHTATEJIbHAS.

[To xapakTepy BBIIONHSEMBIX OOYYAIOUIUMCS 3aJaHUi MO MPAKTUYECKUM 3aHATHSIM
MOJIpa3eNstoTCs Ha:

—  O3HAKOMWTEIbHBIC, TIPOBOJIUMEIC C IENbIO 3aKPEIUICHUS U KOHKPETU3AIMHA U3YICHHOTO
TEOPETUUECKOr0 MaTepuana;

— aQHAIMTUYECKHE, CTaBSIINE CBOCH IICNBI0 MOTYYCHHE HOBOM WH(pOpPMAIMH Ha OCHOBE
(dbopMaIi30BaHHBIX METO/IOB;

— TBOpYECKHE, CBSI3aHHBIE C TMOJYYEHHEM HOBOM WH(OpMALUU MTYTEM CaMOCTOSTEIBHO
BBIOpaHHBIX MOJXOA0B K PEIICHHUIO 3a/1a4.

dopma opraHu3alyy MPAKTUYECKUX 3aHSATHH - BBIOJHEHUE YIPAKHEHUN, PEIIeHNUEe THIIOBBIX

3a7ad.

TpeGoBanus K MPOBeIEHUIO MPAKTUYECKUX 3aHATHI
[IpakTueckue 3aHATHS HAUMHAKOTCS C 3alIMCU B )KYPHaJ MPENOAABATEINS IPUCYTCTBYIOLIUX
CTYJEHTOB. 3aTeM OOBSBISETCS TeMa MPAKTUYECKUX 3aHITUN (CM. MyHKT 6.3).
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[IpenogaBaTens YuTaeT YCIOBHE 33/1a4M U MPEJIaraeT CTyIeHTaM CAaMOCTOSITETLHO PEIIUTh
3a/1a4y, UCIIOIb3Ys 3HAHMUSI, TOyYEeHHBIC CTYJCHTOM Ha JieKIuU. CTYIEHT, KOTOPBIA MEPBBIM PELITHII
3ajauy, BBI3BIBACTCA K JIOCKe. B ciyuyae eciu CTyaeHT MpaBWJIBHO PEUIMI 3aJlady, OH IMOJIy4aeT 5
OamnoB. Ecnu cTyeHT pemiaer 3agaqy ¢ MOMOIUIbIO MIpernoaBaTelisa, To noiryvaer 4 6aia. 3atem, B
KOHIIE CEeMeCTpa, OLEHKHU CTYIEHTOB (BKJIIOYasl OLIEHKY IMOCEHIaeMOCTH) MEePEeBOAITCS B OOHYCHI
(xagecTBO) OT 0 710 5 GayuIOB. DTH OOHYCHI JOOABIIAIOTCS K OOIICH cymMmMe 0aljIoB B paMKax 0ayuibHO-
PEUTHUTOBOM CUCTEMBI.

CTy,I[eHTaM BBLIACTCA AOMaIIHES 3aJaHUMC B BHAC 3aJad, KOTOPBIE OHHU CHAIOT B
YCTAaHOBJICHHBIC CPOKH.

MeToanuyeckne ykKazaHusi JJIsi 00y4YaKIIMXCH IO MNPOXOKICHUI0 CAMOCTOATENbHOI
padoThI

B xoze BbIMONIHEHUS CaMOCTOSITENBHON pabOThl, 0OydYaloUIUICS BBINOJIHSET PadoTy IO
3aJJaHUI0 U TIPU METOJUYECKOM PYKOBOJACTBE IpENoJaBaTesis, HO 0e3 ero HEemocpeiICTBEHHOTO
y4acTusl.

B mporecce BBINMONMHEHHS CAaMOCTOSTENBHOM paboThl, y oOywaromierocs (opMupyercs
1esnecoo0pa3Hoe MIIaHUPOBaHUE PabOYero BpeMEHU, KOTOPOE MO3BOJSIET UM pa3BUBaTh YMEHUS U
HaBBIKH B YCBOGHUHU M CUCTEMATHU3AIMHU MTPHOOPETAEMBIX 3HAHUM, 00ECIIeYBAET BHICOKHI YPOBEHD
YCIIEBACMOCTH B IEPHO]T 00YUCHUS, [IOMOTACT TOIYIUTh HABBIKK MOBBIIICHHS TPOPECCHOHATBHOTO
YPOBHSI.

MeToaudyeckuMHi MaTepuaaaMu, HalPaBISIOIMMU CAMOCTOATEIbHYIO PA0OTY 00 ydaroIuXCsl
SBIISIOTCS:

— y‘~IG6HO-MGTOZIH‘~I€CKHﬁ Marcpurall o AUCHUILINHE.

Metoauyeckue ykasaHUsl JJsi O0y4arOIIMXCS IO IPOXO0KACHUIO IPOMEKYTOYHOH
arrecTauMu

[IpomexyTouHas aTTecTanus oOyJaromuxcs Ipe1ycMaTpuBaeT OLICHUBaHUE
IIPOMEXKYTOUHBIX U OKOHYATEIbHBIX PE3yJIbTaTOB 00yueHus No Aucuuiuinie. OHa BKIOYaeT B ceOs:

— 9K3aMeH — (opMa OLIEHKH 3HaHUil, MOJy4eHHbIX 0OydarolMMCsl B Mpolecce U3yUeHHs
BCE AMCLMIUIMHBI UM €€ YaCTH, HAaBBIKOB CAMOCTOSITENIbHOM pabOThI, CIOCOOHOCTH MPUMEHSThH UX
JUISL  PELIEHUs MPaKTUYECKMX 3aJad. OK3aMeH, KaK IIpaBWIO, IPOBOAUTCS B IEPUOJ
DK3aMEHALMOHHONW CECCUU M 3aBEPIIACTCSA AaTTECTALMOHHOW OLEHKOM «OTIMYHO», «XOPOLIO»,
«YZAOBIIETBOPUTEIBHO», HEYAOBIETBOPUTEIBHOY.

— 3a4eT — 3TO (QopMma OIEHKU 3HAHWM, MOJYyYEHHBIX OOy4aromMMcs B XOJA€ H3y4eHUs
y4eOHOW AMCUMILIMHBI B LEJIOM WM NMPOMEXKYTOUHas (M0 OKOHYAHWU CEMECTpa) OLIEHKA 3HAaHUU
00y4aroImuMcs o OT/AEIbHBIM pa3jiesiaM JUCLUIUIMHBI C aTTECTAlMOHHON OIIEHKON «3auTeHO» WU
«HE 3a4TEHO».

Cucrema OIIEHOK NpH NPOBEICHUM NPOMEXKYTOUYHOM aTTeCTallUd OCYILIECTBISIETCS B
COOTBETCTBUU C TpeboBaHuamu Ilonoxenuit «O TeKylmieM KOHTpOJE YCHEBAaeMOCTH U
POMEXYTOUHOM arrectanuu cryneHToB ['YAII, oOydarommuxcs 1Mo mIporpamMMaM BBICIIETO
oOpa3zoBanus» U «O MOAYTHHO-PEUTUHTOBOM CHCTEME OLIEHKHU KayecTBa yueOHON pabOThI CTY/I€HTOB
B ['VAID».
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Tabmuua 18 — IIpumepHbIii mepeueHb BOIPOCOB AJIsl TECTOB

No /it [IpumepHBIi nepedeHb BONMPOCOB JIJIsl TECTOB
1 Turnossie TECTHI
Janbl Toukn A(12:8) g B(=37-48),
Haitgure ypaBHeHue npsiMoii  AB M TOUKY IEpecedYeHus npsiMoil AB ¢ ocbro Ox.
B xadecTBe oTBeTa 3anmumIuTe aOCIUCCY TOYKH MIEPECEUCHHMS.
(OTBeT sIBJISIETCS 1IEJIBIM YHCIIOM. )
2 Borunciuts det(4 - A) e
31 5 7
(8 0 s ]
0 0 0 1
3 Brruncnuth siieMeHT IIPOU3BEACHUS E“32:-}, rae C = BA,




2 —-1 1 -3 1 -1
A={(-3 1 2|, B=|2 -2 3
-2 3 -1 -1 2 -3

Haiitu onpenenurens o0paTHON MaTpHIIbI A~Y, €CIIM MaTpHULla

1 0 0
A=10 -1 0
0o 0 2

VYKakuTe KOJIMYECTBO PELICHUN CUCTEMbI YPaBHEHUIN
—2¢ =5y + 5z = 11,
br4y+2:=T,

—2x -3y —z=2>5.

Bri6epuTe 0uH OTBET:

a. beckoHeuyHO MHOTO pelIeHn# ¢ TpeMs TapaMeTpamMu
b. JIBa pemeHus
C. Her pemennii
d. beckoHeuHO MHOTO perieHuit ¢ OTHUM NapaMeTpoM
e. BeckoHeuyHO MHOTO pelIeHui ¢ AByMs TapaMeTpamMu
f. Tpu pemenus
g. OnHO penieHne
I[Tpu kakoM 3HaUYeHHHU Mapamerpa b mpsimas ) \

T — =«
z+by+1=0 nepnenaukyaspHa IpaMod 5 J—s ?

Paccrostaue ot hoxyca mapaboIbl 10 ee TUPEKTPUCHI paBHO 4.5.
VYpaBHeHue napadoIibl UMEET BUJ

BriGepuTe 01uH OTBET: @
a. ¥ =9
b. ¥ =45z
c. Yy =225z
d. v =18z

JlaHbI TpH BEKTOpA

a(9,1,1) 6(9,2,1) 9, 1,2),

OTtmeTbTe MpaBble TPOHKHU BEKTOPOB.

3a HeMpaBWIBHBINA BEIOOP OyIeT HAJIOXKEH mTpad.
Bribepure 0J1H WM HECKOIBKO OTBETOB:

I_ —_
a. E,T,f]
b. ba.c
c. bg.a
d. abE

[TnockocTk, 3a1aHHas ypaBHEHHEM

Az + By + Cz + D = 0, npoxoaut uepes Toukn
M(1,3,9),  N@s.16), K(=3,4,19),

N3BecTHO, uTo B = —48. Haiigure C'.

(OTBeT ABNISETCS IEJIBIM YHCIIOM.)






