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1. Hesan, 3axa4u ¥ IVIaHUPYeMBbIe Pe3yIbTAThI 00y4eHHs 10
AUCHUIIMHE

K ocHOBHBIM 11€T15IM OCBOEHUS TUCUHUILTNHEI «JIuHelHas anreOpay cieayer OTHECTH:

- BOCIIUTaHHUE Y CTY/IEHTOB 001l MaTeMaTHUeCKON KyIbTYpbI;

- IPUOOPETEHHE CTYIEHTAMU IIHPOKOTO Kpyra MaTeMaTH4eCKUX 3HAHUN, YMEHUN U HaBbI
KOB;

- pa3BUTHE CITIOCOOHOCTH CTYJEHTOB K MHIYKTUBHOMY U JIEAYKTHBHOMY MBITIUICHUIO
Hapsiy ¢ pa3BUTUEM MaTeMaTHYE€CKOW MHTYUIINH;

- YMEHHUE CTy[CHTaMH1 Pa3BUBATh HABBIKM CAMOCTOSITEIILHOTO M3yYeHUs yueOHOM 1 Hayd
HOU JINTEPATyphl, COAEPKAIIEH MATEMATUYECKUE CBEACHUS U PE3YNIbTAThl; - TOATOTOBKY
CTYJIEHTOB K JICTEILHOCTH B COOTBETCTBHH C KBaTU(UKAIIMOHHON XapaKTe pUCTUKON OakaiaBpa
10 HAMpPaBIICHUIO, B TOM YHCJIe (POPMUPOBAHKIE YMEHUN UCIIOIH30BaTh OCBO CHHbBIC
MaTeMaTU4YeCKUEe METOMIbI B MPOPECCUOHATBEHOM NESTEIbHOCTH.

- TIOATOTOBKY BBICOKOKBAJIM(DHIIMPOBAHHBIX KaJpPOB, BOCTPEOOBAHHBIX B YCIOBHUSIX ITU(
poBOI TYpOYJIEHTHOCTH M BBICOKHX TEXHOJOTMYECKUX PUCKOB COBPEMEHHOW HHU(POBOM 3KOHO
MHKH.

K ocHOBHBIM 3a/1auaM OCBOECHHUS TUCHUIUIMHBI «JInHelHas anredpay ciaenyeTr OTHECTH: -
OCBOCHHE CTYIEHTAMU OCHOBHBIX MOHITHIA, METOAOB, (POPMUPYIOLIUX OOIIYI0 MaTeMa THYECKYIO
MOJITOTOBKY, HEOOXOIUMYIO JIJISl YCIICITHOTO PeIICHHsI MPUKIIAIHbBIX 33a/1ad; - popMupoBanue y
CTyzleHTa TpebyemMoro Habopa KOMIIETEHIIUH, COOTBETCTBYIOIINX €r0 HaMpaBiICHHUIO MOATOTOBKU
1 00€CIeunBaIOIINX €T0 KOHKYPEHTOCIIOCOOHOCTh Ha PBIHKE TPy/a.

Oo6yuenne no aucuuiuinHe «JInHeiHas anreOpa» HampaBiIeHO Ha (OPMHUPOBAHUE Y 00yUal0
uxed cneayromux komnereHuii B coorserctsu ¢ ®I'OC 23.03.03 «Okermyaranuus TpaHe

MOPTHO-TEXHOJIOTUYECKHUX MAIIMH U KOMITJICKCOBY, YTBEPKAEHHBIM MTPUKa30M MUHOOpHAYKH
Poccun ot 07.08.2020 N 916:

KOZ[ 1 HAUMEHOBaHHMe KOMIIeTeHIINii I/IHZ[I/IKaTOI)bI JAOCTHKCHUA
KOMII€ TCHIIUU




OIIK-1. Cnoco0GeH NprUMEeHSTh
€CTECTBEHHO Hay4YHbIC U
OOIIEeNH)KEHEPHBIE 3HAHUS, ME TOJIbI
MaTeMaTHYeCKOTO aHaIN3a 1 MOJICIH
poBaHus B MPO(heCCHOHATBHOM e TETBbHO
cTH

NOIIK-1.1

I/ICHOHBS}’CT METOAbI MAaTEMATUYCCKOT'O aHa
7132 ¥ MOJICITUPOBAHHUS JJIs1 PEIICHUS TIPU
KJIQJHBIX 33/1a4 B MpodeccruoHambHON
chepe MOIIK-1.2

YMeeT HCIOoIb30BaTh OCHOBHEIC 3aKOHBI
€CTC CTBCHHOHAYYHBIX JUCHUIIIINH B
npoeCCro HATLHOMU JICATEIIBHOCTH,
MNPUMCHATH MCTOAbl MAaTEMAaTUYCCKOIO
aHaJIM3a ¥ MOJICITUPOBAHHS TEOPETUUCCKHUX
1 DKCTICPUMEHTATBHBIX UCCTIE IOBAaHHM

2. MecTo AMCUMIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JlucuumiinHa OTHOCUTCS K 00si3aTrenbHOoM yacTtu 0ioka b1: Monyns «Maremarnueckue u ecte

CTBCHHO-HAYYHbIC JUCHUIIIIMHBD).

JucnunnuHa «JInHeliHas anredpay JIOTHYeCKH CBA3aHa C TOCIETYIONUMHU JUCITUTUTNHAMMU:

- MaTeMaTUYeCKUl aHaIu3;
- (pusmka;
- TUJIPaBIIMKa U THAPOITHEBMOIIPUBOL;

- TCOPECTUUCCKAsd MCXaHUKaA,

3. CTpyKkTypa M coaepkaHue JUCHUIIINHBI

OO6mmas Tpy10eMKOCTh AUCITUTUTHHBI COCTABIIsAET 3 3aueTHbIE eMHMIIBI - 108 yacoB.

3.1. Buabl yueOHO padoThl M TPY10€MKOCTh

Ounas popma

n/n Buna yueOHoii padoThl Kosnuuect Cemectp 1
BO 4acoB

AyIUTOpPHbBIE 3aHATHA 48 48
B ToMm uncie:

1 Jlexknun 16 16

2 CemMuHapCKUE/TIPAaKTUUECKUE 3aHITHS 32 32

3 JlaGopatopHbIe 3aHATHUS - -
CamocTosiTeqibHast padoTa 60 60

IIpome:xxyToUuHAasi aTTeCTAUS

9K3aMeH 2 2




Hroro 108 108

3.2. TemaTH4YeCKHUil IJIAH U3yYEeHUS] TUCHMUILIHHBI

Pazmenién B npuiiokennn 1 k pabodeit mporpaMmme.

3.3. Conepxxanue pa3aesioB JUCHHUILINHBI

BBenenue

[Ipeamer, 3anaun u coaepkaHue TUCUUILUIMHBI. OCHOBHBIE 3TAIlbl PA3BUTHS TUCLUUILIINHBI.
CrpykTypa Kypca, ero MecTo M pojib B TIOATOTOBKE OakanaBpa, CBA3b C JPYTHUMH JUCIUILTHHAMHU.

Paznes 1. DiaeMeHTHI JIUHEITHOM ajreOpbl
Tema 1. Marpuubl 1 onpeaeJuTe/ M.

[Tonsitue Matpunbl. Bunsr marpun. JeiictBus Hax marpunamu. Onepanuu Haj
MaTpULlaMU | UX cBoMcTBa. OnpenenuTeny, uX CBOMCTBa U BbrunciaeHus. [lonsaTus munopa n
anreOpanye CKOro 0MoIHEHMs. PaznoxeHue onpeaenuTens o JeMeHTaM CTPOKHU WU CTOI0La.
Beluucie Hue onpenenuTenei pasImyHoro nopsaKa.

OOparHas MaTpuIa U AITOPUTM €€ BBIUUCIICHUS. DJIeMEHTapHbIe TPeoOpa3oBaHUs MaT
puu. [IpuBeneHne MaTpullbl K AMaroHAJIbHOMY WJIM TpalelueBUIHOMY Buay. MatpuuHas ¢popma
3aITUCH CUCTEMBbI IMHEHHBIX anreOpandeckux ypaBHEeHUH. PaHr MaTpuib.

Tema 2. PemieHue cuctem JMHEHHBIX ajire0pan4ecKux ypaBHeHUH.

CucreMbl TUHEHHBIX anreOpanyeckux ypaBHEHUH, OCHOBHbIE OHTH. Perienne cuctem
JMHEWHBIX ypaBHEHUN MeTonoM Kpamepa, MmeTogoM oOpaTHOM MaTpullsl, MetonoM [ aycca. Teo
pema Kponekepa — Kanemnu. Perenne npon3BoibHBIX CUCTEM JIMHEWHBIX YPAaBHEHUI METOIOM
l"aycca. Pemienne omHOPOIHBIX CUCTEM JIMHENHBIX YpaBHeHU. KpuTepuii cyiiecTBoBaHUS HETPU
BHAJIBHBIX PELICHUMN.

Pasznes 2. JieMeHTHI BEKTOPHOM aJredpbl

Tema 1. JIuneitHsle oneparuu HajJ BEKTOpPAMH, X CBOWCTBA. JIMHEWHbIE KOMOWHAITMN
BEK TOpPOB. JIMHENHAas 3aBUCUMOCTb M HE3aBUCHUMOCTH BEKTOpPOB. ba3uc cUCTEMBI BEKTOPOB.
Enun cTBEeHHOCTH pa3nokeHus BeKTopa no 6aszucy. OpToHOpMUPOBAHHBIN 0a3wC.

Tema 2. CkayisipHO€, BEKTOPHOE U CMEIIAHHOE TPOU3BENCHUS BEKTOPOB, MX CBOICTBA. YCIOBHUSA
OpPTOTOHAJIBHOCTH, KOJJTMHEAPHOCTH, KOMILJITAHAPHOCTH BEKTOPOB. BhIUKMCIIEHNE CKaISIPHOTO, BEK
TOPHOT'O U CMCHIAHHOT'O HpOI/ISBe)ICHI/Iﬁ BCKTOPOB, 3alaHHBIX KOOpAWMHATAMH B OPTOHOPMUPOBAH
HOM Oasuce.

Tema 3. Jluneiinpie npoctpancTBa. [loHsTHE 6a3nca MPOCTPAHCTBA TEOMETPUUECKUX BEK
TopoB. [IpeoOpazoBaHue MaTpuilbl JIMHEHMHOTO OMEparopa Mpu Iepexoje oT Oazuca K Oas3ucy.
Co06 cTBeHHBIEC 3HaYCHHS U COOCTBEHHBIE BEKTOPHI MATPUIIBL.

Pa3gen 3. KoMmiekcHbIe YMCJIa 1 MHOTOYJICHbI

[TonsiTne koMIuiekcHOTO 4ncia. DopMbl 3alMCU KOMIUIEKCHBIX yucell. J[eHcTBUS HajJl KOMIUIEKC
HbIMU yuciamu. @opmyna Myaspa. M3BredeHne KOpHs n-0M MOJOKHUTEIbHONW CTENEHH U3 KOM
IJIEKCHOTO uKciia. PaznokeHne MHOTOWIeHa Ha MHOXKUTENU. OCHOBHAs TeopeMa aireopsl.



Pa3gen 4. AHaIMTHYECKAS TeOMeTPHA

Cucrembl KOOpHHAT. /[eKapTOBBI IPSAMOYTOJIBHBIE KOOPANHATHI Ha INIOCKOCTU U B TIPOCTPAHCTBE.
[TonsipHas cucrteMa KOOpIUHAT.

Tema 1. [IpsiMblIe U NJIOCKOCTH

Pa3nuyHble THIBI ypaBHEHUH MJIOCKOCTH U YpaBHEHUH NPsSMOH (Ha IVIOCKOCTH U B
MIPOCTPAHCTBE). BblunciaeHne pacCTOSHUN MEXIY AByMs TOYKaMHU, TOUKOM M MPSIMOM, TOYKOM 1
IUIOCKOCTBIO. BpIunciieHne paccTossHUS MEXAY CKPEIHBAIOIMMUCS IPSIMbBIMU.

Boruncnenue yrios Mexay AByMs IPSAMBIMU, NPSIMOU U INIOCKOCTBIO, IByMSI INTIOCKOCTSIMH.
Tema 2. KpuBble 1 NOBEPXHOCTH BTOPOIO NMOPSIAKA

KpuBbie BTroporo nopsiiika, ux reoMETpU4eCKHe CBOMCTBA U ypaBHeHus. [IpuBenenue kpuson
BTOPOTO NOPAAKA K KAHOHUYECKOMY BUJLY.

VYpaBHEHHUE MOBEPXHOCTH BTOPOTO Mopsifka. KanoHndeckue ypaBHEHHs c(hepbl, IITUIICON A, KO
Hyca, TUIepooIonaa, mapadboaonia.

3.4. TemaTuka npakTHYeCKUX 3aHATH MO0 JUCHMILIMHE «/IMHelHas ajaredpa»

Ne 3apaTtus Tema 3ansaTus

1 Paznen 1. DnemeHThI TUHEHHON anaredpbl. Marpulbl,
l[@flCTBI/ISI Haa ManI/H_[aMI/I.

2 OmpenenuTesny, X CBOMCTBA U BBIYHCIICHHE. MaTpudHast
3alUCh CHUCTEMbI JIMHEHHBIX YPaBHEHUM.

3 OOparHas MaTpula U €€ BHIYHUCIICHHUE.

4 CucTeMbl TMHEWHBIX anreOpandecKux ypaBHEHUI, OCHOBHBIC
10 HATHSA U olpeneneHus. Pemenne cucreM JTMHEHHBIX
ypaBHeHMi MeTozoM Kpamepa, MeTooM 00paTHOI MaTpuIlbl

5 Pemenue cucreM nuHENHBIX ypaBHeHUN MeToqoM ['aycca.
Panr marpuisl. Teopema Kponekepa — Kanemnu.

6 Merton 'aycca B MpOM3BOIBHBIX CUCTEMAX JIMHEHHBIX
ypaBHeHUU. OAHOPOIHBIE CUCTEMBI TUHEHHBIX YPaBHEHUH.

7 Paznes 2. DiieMeHTHI BeKTOPHOH ajiredpsl. Bekropsl. JInnei
HbIE ONEpaluy HaJl BEKTOpaMH, UX CBoicTBa. JIMHeiHOe mpo
CTPAHCTBO I'€OMETPUUYECKUX BEKTOPOB. [[OHATHE TUHEWHON KOM
OuHaIMU BEKTOPOB. JINHEWHO HE3aBUCHUMBIE M JIMHEWHO 3aBUCH
MBbIE€ CUCTEMBI BEKTOPOB.

8 [TonsiTre 6a3uca MPOCTPAHCTBA TEOMETPUUECKUX BEKTOPOB.
Koop aunatse! BekTopa. OpTOHOPMUPOBAHHBIN Oa3HuC.
KonnuneapHOCTh, OPTOrOHANBHOCTh U KOMILIAHAPHOCTh
BEKTOPOB.

9 CkansipHO€ MpPOU3BEICHUE BEKTOPOB U €r0 CBOICTBA. YCIOBHUE
Op TOTOHAJIBHOCTU BEKTOPOB. BekTOopHOE Npou3BEAECHHUE IBYX
BEKTO POB, €T0 CBOMCTBA. YCIIOBHE KOJUIMHEAPHOCTH BEKTOPOB




10 CMeniaHHO€ IPOU3BEIEHUE TPEX BEKTOPOB U €r0 CBOMCTBA. Bbl
qHCcIIeHNe 00beMa apauIeIenuneaa U MUPaMI/Ibl. YCIOBHE KOM
TUIAHAPHOCTH BEKTOPOB. BrIdmcienne ckaispHOro, BEKTOPHOTO
U CMEIIaHHOTO MPOU3BEICHHI BEKTOPOB, 3aJaHHBIX
KOOpIMHATaMH B OPTOHOPMHPOBAHHOM 0asuce.

11 Jluneitnbie mpocTpancTBa. PazMepHocTh U 6a31C TUHEHHOTO
IIPO CTPAHCTBA.

Marpuua nepexoaa ot 6a3uca k 6asucy. [IpeodbpazoBanue koop
JMHAT BEKTOpa MpH U3MeHeHHH Oa3uca. JInHeiHble oneparopsl,
NecTBUs ¢ TMHENHbIMU orieparopaMu. COOCTBEHHBIE BEKTOPHI
U COOCTBEHHbIE 3HAYEHUS] MaTPULIbI

12 Paznea 3. KommiiekcHBIe YHCJIa © MHOTOYJIEHBI MHOXECTBO
KOMIUJIEKCHBIX yucelsl. @DOpMbI 3aITUCH KOMIUIEKCHBIX Yncen. Jlei
CTBHS HaJ KOMIIJIEKCHBIMH YHCJIaMH. Pa3iokeHrne MHOTo4JIeHa
HAa MHOXXHTEJIHM, OCHOBHAS TeOpeMa ainreOpwl

13 Pasznen 4. AHanuTHYecKasi reoMeTpHs
Cucremspl koopauHaT. Pa3znuuHble TUIIBI ypaBHEHUN IUIOCKOCTH

14 Pa3nuuHble TUIIBI ypaBHEHUN IPSIMOM Ha IUIOCKOCTH U B
IIPOCTPAH CTBE

15 B3aumHoOe pacnonokeHne npsMbIX Ha INIOCKOCTH U B TPOCTPaH
CTBE. BbIYKCIIEHHE pACCTOSHUM MEXIY ABYMs TOUKAMM, TOUKON
U OpsMON. Beluncnenue paccTosHus MEeXIy
CKPEILMBAIOIMMUCS NPsSMBIMHU. B3aumHoe pacnonoxeHue
IJIOCKOCTEN. BrIuncienue paccTossHUN MEXIy TOYKOU U
IJIOCKOCTBIO

16 KpuBbie BToporo nopsiika ux reoMeTprHuecKre CBONCTBa. YpaB
HEHUS JUTHIICA, THIIEPOOITHI, mapadonel O0Iee ypaBHEHHE
KpUBOHM BTOpOro nopsaka. [Ipusenenne KpuBoi BTOPOro
MopsIKa K KaHO HUYecKoMy BUy. [IoBepXHOCTH BTOPOTO
MopsaKa

4. YueOHO-MeTOAMYECKOEe M HH(OPMAIIUOHHOE 00ecIeYeHue
4.1. HopmaTruBHbie 1okyMeHTBI H 'OCTob1

1. ®I'OC 23.03.03. Dkcmnyaranust TpPaHCIIOPTHO-TEXHOJIOTUYECKUX MAITUH U KOMILJIEKCOB.
2020.

2. OIl «Hamnpasnenue noaroroBku 23.03.03. «Dkcryaraius TpaHCIOPTHO-TEXHOJIOTMYECKUX
MallliH ¥ KOMIUIeKcoB». HampaBneHHOCTh (Mpoduiib) « ABTOMOOUIIHM U TPAHCIIOPTHO-JIOTH
CTHUYECKHE cucTteMbl». 2024 1.

3. AkazemMuueckuii yueOHBIH TU1aH Mo HarpasiaeHuto noarotoku: 23.03.03. «Oxcmmyaranus
TPAHCIOPTHO-TEXHOJOTHUECKUX MAIIMH U KOMILIEKCOBY. IIpoduins « ABTOMOOHIN U TpaHC
MMOPTHO-JIOTUCTHYECKHUE cucTeMbl». [0 Habopa 2024-2025. 2024 1.

4. Vka3 IIpe3sunenta Poccuiickoit @eneparuu ot 01.12.2016 Ne 642 «Ctparernu HayqHO-TEX
Hojoruueckoro pazsutusi Poccuiickoit @enepanum.

5. Ilpuka3z MunuctepcTBa oOpa3oBanus u Hayku Poccuiickoii @eneparu ot 23.08.2017 Ne 816



«O06 ytBepxaenun [lopsiaka npuMeHEHHUs] OpraHU3alysIMH, OCYIIECTBISIOMMMU 00pa3oBa
TEJbHYIO JESTENIbHOCTD, JEKTPOHHOTO O0YUYEHHsI, TUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHO
JIOTUH TP peanu3anun o0pa3oBaTeIbHbBIX IPOrPAMM.

4.2. OcHoBHas1 JJUTEpaTYpAa:

1. 3ab6onorckuii B.C. Jluneiinas anreOpa u aHanuTuyeckas reomeTpus (yueOHbIH KOMIUIEKC):
yuebHoe rnocodue, 2-e uza. Crep. M.: U3n-so MTH®PA-M, 2022. 309 c. (Bricuiee o6pa3oBa
Hue: 6akaiaBpuar).

2. Cuporuna W.K. JIuneiinas anrebpa u aHaTuTHYECKasi TEOMETPHSI: HHTEPAKTUBHBINA KypC:
yuebHoe mocobue amns By3oB. CII0, M3a-Bo Jlans, 2022. 180 c.

3. Kypc nexuuii no auHeHOM anredpe v aHaIUTHYECKOM reomeTpun: yueOHoe nocodue. // Ky
psasueB b.1O., Marsm B.U., [TokazeeB B.B., Uepkecosa [.B.. M.: MI'TY «MAMM», 2009. —
362c. [http://lib.mami.ru/lib/content/elektronnyy-katalog. DnexTponHbIii pecypc. ]

4.3. lonoiHUTEIbHAA JIUTEPATYpa:

1. Kparkuii Kypc BBICHICH MaTeMaTWKH [DIEKTpOHHBIA pecypc]: yded. - DJeKTpoH. AaH. -
MockBa:  JamxkoB wu K, 2017. - 510 c. [Pexum  pgocryma: URL:
https://e.lanbook.com/book/93522. - 3arm. ¢ akpana.] .

2. 3y6oxoB B.T"., JIsxoBckuii B.A., Mapteinenko A.M., Munocues B.b., ITymkaps E.A. Kypc ma
TEMAaTUKH JIJIs1 TEXHUYECKUX BBICIINX YueOHBIX 3aBenenuil. Yactu 1-4. M.: MI'I1Y, 2012. 400
IK3.

3. Uneun B.A., Tlo3usk O.I. Aranutndeckast reometpusi. M.: Hayka. [maB. pex-ust pusuko-ma
TeM. TUT-pel, 1988. 224 c.

4. bexnemuiues, J[.B. Pemenne 3agau u3 Kypca aHaIMTUYECKOW T€OMETPUN U JINHEHHOM aj
re0pbl [DNeKTpoHHBIN pecypc]: yuebd. mocodue - DneKTpoH. aaH. - Mocksa: @usmariur, 2014. -
192 c. [Pexxum noctyna: URL: https://e.lanbook.com/book/59632. - 3arn. ¢ skpana.]

4.4. DuekTpoHHbIe 00pa3oBaTe/bHbIE peCypPChl

[IpoBenenue 3aHATHI U aTTECTAIM BO3SMOKHO B JUCTAHIIMOHHOM (pOopMaTe ¢ IPUMEHEHUEM CU
CTeMbI AUCTaHIIMOHHOTO 00y4yeHus yuuBepcurera (CJO-LMS) Ha ocHOBe pa3paOOTaHHBIX Ka
benpoit «KMaremaTrka» JIEKTPOHHBIX 00pa3zoBarenabHBIX pecypcoB (DOP) o BceM pasnenam
IIPOrPaMMBI:.

Hazanue O0P
8
Jlunelinas u BeKTOpHas https://online.mospolytech.ru/course/view.php?id=3368
anreOpa
AHamuTHYECKas TCOMETPHS https://online.mospolytech.ru/local/crw/course.php?id=2843
Jluneiinas anrebpa u https://online.mospolytech.ru/course/view.php?id=462
AQHAJIUTU YEeCKasi TeOMETPHS

Pa3zpaboranubie DOP BKIIOYaIOT TPEHHUPOBOUHBIE M UTOTOBBIC TECTHI.
[Topsanox npoBeaeHus paboT B TUCTAHIIMOHHOM (popMaTe yCTaHABIMBAETCS OTIEIbHBIMU PACIIO



PSOKEHUSIME ITPOPEKTOpa 10 y4eOHOH paboTe W/Mii IIEHTPOM Y4eOHO-METOUYECKONH PabOTHI.

Kaxnplii cTyneHT o0ecriedyeH WHANBUYATbHBIM HEOTPAHUYEHHBIM JIOCTYIIOM K 3JIEKTPOHHOM
OMOIIMOTEKE MOCKOBCKOIO IOJIUTEXA
https://online.mospolytech.ru/course/view.php?id=7621&section=1 .

HHTepHeT-pecypchl BKIIOYAIOT Y4eOHO-METOIUYECKUE MaTepUatbl B JIEKTPOHHOM BHUJIE, TIPEN
CTaBJICHHBIC Ha caiiTe mospolytech.ru B pa3aene: «lleHTp MareMaTHueckoro 00pa3oBaHUS

(http://mospolytech.ru/index.php?id=4486,
http://mospolytech.ru/index.php?id=5822);

[Tone3Hple y4eOHO-METONNYCCKHE U HHPOPMAIIMOHHBIC MaTepHaIIbl TIPECTABIICHBI HA CalTax:
htip://exponenta.ru, hitp://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[TepeueHs pecypcoB HHGOPMAITMOHHO-TEICKOMMYHUKAIIMOHHOW ceTH « THTEepHET» NIl OCBOCHUS
TUCIUTIIMHBL: www.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. JInnieH3M0HHO0e M CBOOOIHO PACHPOCTPaHsieMoe MPOrpaMMHOe 00ecredeHne

Ne HammeHoBaHue JocTynmHocTh Ccebiika Ha  Ejpunbii
Pa3zpadoruyux I1O (MM EH3HOHH peectp POCCHHCKHUX
paBoodJiaia TeJib) oe, cBO0OIHO nporpamm s IOBM m
pac Bl (mpun Haamumun)
NMPOCTPaHsAeMoe)
1 Astra Linux 000 Jlunensnonnoe https://reestr.digital.gov.ru/r
Common "PYCBUTEX ee
Edition ACTPA" str/305783/?sphrase_id=95
4036
2 | MoiiOduc 000 JIuueH3noHHOE https:/reestr.digital.gov.ru/r
"HOBBIE ee
OBJIAYHBIE str/301558/?sphrase_1d=94
TEXHOJIOT'N" 3375

4.6. CoBpeMenHbIe MpodeccoHabHBbIE 0a3bl JTaHHBIX 1 HHPOPMALIMOHHBbIE CIIPABOYHbIE

CHUCTEMBI

Ilepeuens pecypcoB cetd UHTEpHET, JOCTYNHBIX JJIs1 0CBOCHUS JUCIUIIIHMHDI

HanmenoBanue

Ccbl1ka Ha pecypce

HocTynmHocTh

HNudopmanuoHHO-cIpaBOYHbIE CHCTEMBI

Stack Overflow

https://stackoverflow.

com/

JoctynHa B cetu
Nn

OTpaHvye HUI

TepHeT  0e3

WudopmaninoHHble pecypesl
Cerun Koncynsrantllntoc

http:// www.consultant.ru

JocTynHo




[opran ®enepanbHBIX rocyaap http://www.fgosvo.ru. JlocTymHO
CTBCHHBIX O6pa3OBaTCJ'H)HI)IX
CTaH J]apTOB BBICIIIETO

o0Opa3oBaHUS
DJIEKTPOHHO-0UOIMOTEYHbIE CHCTEMbI

Jlann https://e.lanbook.com/ JlocTtynmHa B ceTu
Nn  Tepuer 06e3
OTpaHvye HUI

IPR Books https://www.iprbooksh JlocTtynmHa B ceTu

op .ru/ Nn  Tepuer 06e3
OTrpaHrye HUI
IIpodeccuonanbHble 0a3bl JAHHBIX

ba3za naHHbIX Hay4HOI http://www.elibrary.ru HoctynHo

AJIEKTPOH HOM OMOIMOTEKHN

(eLIBRARY.RU)

Web of Science Core Collection http://webofscience.com | JloctynHo

- MOJTUTEMaTHIeCKast

pedeparuBHO

oubnuorpaduyeckas u

HayKOMETpHUECKast

(Oubnrometpu yeckas) 6aza

JTAaHHBIX

5. MarepuajJbHO-TEXHHYECKOe o0ecneyeHue JUCIUIINHBI

MarepuanbHO — TEXHUYECKas 0a3a YHHBEPCUTETa 00ECIeUNBACT MPOBEICHHE BCEX BUJIOB
3aHSATHUH, MPEIyCMOTPEHHBIX YUCOHBIM IIJIAHOM, B COOTBETCTBYET JCHCTBYIOIIUM CAHUTAPHBIM H
IIPOTHUBOIIOKAPHLIM ITpaBrUJIaM U HOpMaM.

Kagenpa «Maremaruka» He pacroyiaracT COOCTBEHHBIM ayTUTOPHBIM (DOHIOM U KCIIOJNb
3yeT y4eOHBIC ayTuTOPUH U3 001Iero (JOH/1a YyHUBEPCUTETA.

[Tpu HEOOXOMUMOCTH JJISI TPOBEICHUS MHTCPAKTUBHBIX MIPAKTHUCCKUX 3aHATHI UCIIONB3Y IOTCS
KOMITIBIOTEPHBIEC KJIACCHI YHUBEPCUTETA.

6. MeToanuyecKkue peKOMeH AU
6.1. Meroanueckue peKOMEHIAIMH JIs1 IPeNogaBaTeJisi 110 OPraHu3anuu o0y4eHus

[Ipexxne Bcero, ciemyetr oOpaTuTh BHUMaHUE CTYJCHTOB Ha TO, YTO MIPAKTHUUECKH BECh U3Y
yaeMblil UMH MaTepHall He TpeOyeT Kakoi-Tubo crenuanbHOM (JOMOMTHUTENBHOMN) MOATOTOBKH U
BITOJIHE MOXET OBITh YCIIECITHO U3YY€H, €CITH CTYACHTHI OYyIyT MMOCENIAaTh 3aHATHS, CBOCBPEMEHHO

BBITIOJIHATH JIOMAITHHE 3aaHUS U TIOJIb30BaThCs (MTPU HEOOXOIMMOCTH) CUCTEMOM TUTAHOBBIX

10

KOHCYJIBTAllU{ B TEUEHUE KAXKJI0TO ceMecTpa. Bomeanme B Kypc MaTeMaTHKU pa3/ebl IBISIFOTCS
KJIACCUYECKUMHU, B TO K€ BPEMsI OHU MPAKTUYECKHU OPUEHTUPOBAHBI, TaK KaK UMEIOT HIMPOKOE pac
MIPOCTPaHEHHE ISl PELICHUs Pa3HOro poJia 3aa4 BHYTPU CaMOM MaTeMaTUKU U MPUKIAJHBIX 32
nay. MIXx ocBO€HHE NOMOXKET CTyJEHTaM JIOTHYECKH BEPHO, apTYMEHTUPOBAHO U SICHO CTPOUTH



YCTHYIO U TUCHbMEHHYIO PeUb, YCIEITHO IPUMEHSTh HAKOIJICHHBIE 3HAHUS B PO ECCHOHATLHOM
NEeSTETLHOCTH.

Heobxomumo ¢ camoro Hauasa 3aHATHI PEKOMEHA0BaTh CTYJACHTaM OCHOBHYIO U JIOTION
HUTETBHYIO JTUTEPATYPY, @ B KOHIIE CEMECTpa JaTh CIHCOK BOTPOCOB IS IIOATOTOBKH K
sKk3aMeHy. Ha mepBom 3aHSATHU MO AUCHUILUIMHE CIEAYeT 003aTeIbHO MPOUH(OPMUPOBATH
CTYJIEH TOB O BHJIe U (JOpME MPOMEKYTOUHOM aTTECTAINH 110 TUCIUTLINHE, CPOKAX €€
MIPOBEICHMS, YCIOBHIX JIOMYCKa K MTPOMEKYTOYHOM aTTECTAINH, TPUMEHIEMBIX BHUIAX
MIPOMEKYTOYHOTO KOH TPOJISL.

N3noxxeHne TeopeTHIeCcKOro MaTeprata I0JKHO COMPOBOXKIATHCS MILTIOCTPATHBHBIMU
pUMepaMu, TIATETFHO OTOOPAaHHBIMHU MTPETIOAABATENEM TaK, YTOObI TEXHUUECKUE TPYAHOCTH U
BBIKJIAJIKH TPY PEIICHHUH 3a7a4i HE OTBJICKAJIA OT INIABHOTO: OCMBICICHUS UACH U CYTH IPUME
HAEMBIX MeTOZI0B. ClieyeT Bcerja yKa3blBaTh IPUMEPHI TPAKTUIECCKOTO MPUMEHEHHS PacCMOT
PEHHBIX HA 3aHIATHUSX YpaBHEHUHN U POpPMYIL.

[IpakTrueckue 3aHATHS TOJDKHBI OBITh OPTaHW30BaHbBI IPETIOABATEIEM TAKUM 00pa3oM,
YTOOBI OCTABAJIOCH BPeMsI Ha MEPHOANYECKOE BBHITIOTHEHUE CTyACHTaAMH HEOOIBIIION caMOCTOs
TETBHON pabOThI B AyIUTOPUH JJIsi IPOBEPKU YCBOCHUS U3JI0KEHHOTO MaTepHara.

[IpenoxaBarenb, BeAyUIHil MPaKTUYECKUE 3aHATHUS, TOJKEH COITIACOBBIBATh yUeOHO-TEMa
TUYECKUH TIaH 3aHATUHN C IEKTOPOM, UCTIONIB30BaTh SANMHYIO CUCTEMY 0003HAYCHUH.
[IpenogaBarento cieayeT T0OUBaThCS CHCTEMAaTHIECKON HEMPEPBIBHOM pabOTHI CTY/ICH TOB B
TEUEHHE CEMEeCTpa, HeOOXOTUMO BBISIBISTH CUIIBHBIX CTYJICHTOB U MPUBIEKATh UX K HAyYHON
paboTe, K y4acTHUIO B Pa3HOTO POJia OIMMITHAAaX U KOHKypCax.

CTyaeHT JOoKEeH OIyIIaTh 3aMHTEPECOBAHHOCTD MPETOIaBaTelis B JOCTHKEHUN KOHEY HOTO
pe3yibraTta: B IpuoOpeTeHHH 00yJaroMMUCs MPOYHBIX 3HAHUHN, YMEHHUH U BIaICHUS
HAKOTUICHHOU MH(OpMaIueit A perieHus 3aaad B npodeCCUOHATBHOMN IS TEIIBHOCTH.

6.1.1. O6pa3oBarTesibHbIC TEXHOJIOTHHU

Bo3MOkHO TpoBeieHNE 3aHATHI U aTTeCTAIMid B TUCTAHIIMOHHOM (pOopMare ¢ MPUMEHEHHEM CH
CTeMbI AUCTaHLIMOHHOTrO o0y4yeHust ynusepcurera (C1O-LMS) Ha ocHOBe pa3paboTaHHBIX Ka
denpoit «MaremaTukay 3JIeKTPOHHBIX 00pa3oBareabHbIX pecypcoB (DOP) (cMm. n.4.4) . Iopsaok
npoBeneHus paboT B AMCTAHIIMOHHOM (popMaTe yCTaHaBIMBACTCS OTACITHHBIMHU PACIIO
PSOKEHUSIMH MTPOPEKTOpa 10 YIeOHOU paboTe W/WiIu IIEHTPOM y4eOHO-METOANIECKOM paObOTHI.

6.2. MeToguueckue yKazaHus sl 00y4al0IIMXCS M0 OCBOCHUIO
JTUCIHHUIIINHBI

Pa3aes: 3JieMeHTHI JINHEHOI aaredpbl

Martpuusl U onpeaenurenu. [Ipexae Bcero, CTyIeHT JODKEH MOHATh, YTO MaTpulla —
3TO Tabnuia yucen (mpuueM 3Ta TabiauIa MOXKET UMETh OJIMHAKOBOE YMCIIO CTPOK M CTOJIOIIOB, a
MOKET OBITH M MPSMOYTOJBHOM), a ONMPEACITUTEIb- 3TO YHCII0, 3aITUChIBAEMOE B BUJIC KBaIPaTHON
Ta6JII/II_IbI, TO €CTh OHpe,Z[eJ'II/ITCJII/I CYH_IGCTByIOT TOJIBKO y KBaI[paTHBIX ManI/H_[.

Crnenyet oOpatuTh 0c000€ BHUMAHKE HA ONIEPAIMIO YMHOXKEHHSI IPSIMOYTOJIbHBIX MaTPHI]
Y TIOHATb, KAKUM IOJTy4aeTCsl MOPSAIOK MAaTPHIIBI — ITpou3BeneHuss. OCOOEHHOCTh MaTPHI] TAKKe
COCTOHMT B TOM, YTO MPOU3BEICHUE MATPHII HE TIEPECTAHOBOYHO, TO ecTh AB # BA.Cnenyet 00st
3aTebHO YOSIUTHCS B 3TOM, PEIIUB COOTBETCTBYIOIINE 3aJa4uH.

BaxxubiM siBrisieTcst moHsiTe 00parHoit Marpuilbl. Hao 3HaTh yciioBue CyIieCTBOBAHUS
00paTHOM MaTpPHUIILI U aJITOPUTM ee TocTpoeHwsl. [Tociie ee BRIYUCIEHHS 1IeIeco00pa3Ho eaTh
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MPOBEPKY MPABUIBHOCTH PEIICHHS, BHIIIOJIHUB OTMEPALNi0 YMHOXKEHUS 4 A = E ~' (Io/bkHA MOy
YUTHCS CAMHUYHAS MaTpULIa)

[Tpu u3yueHnu ornpenenuTeNeil HaJo YeTKO YCBOUTD MOHATUS MUHOPA, aJIredpanieckoro
JIOTIOJTHEH U1, 3HaTh MHOTOUHCIIEHHBIE CBOMCTBA onpeaenurtens. JlJis 0CBOCHHs] TEXHUKH BbIUNC



JICHUs OTIpeaeNuTeNel neaecoo0pa3Ho, BEHIOpaB MPOU3BONIBHBIN ONPEIEIUTENb BhIIIE TPETHETO
MOPSI/IKA, PACKPBITH €T0 PAa3TMYHBIMU CIIOCO0AMU, TPUMEHSS pa3IoKEeHUE U TI0 CTPOKAM U 110
cronbram. OOpaTtuTe BHUMaHKE, KaKue CTPOKHU (CTOJIOLBI) IpeAnoYTUTENbHEE BBIOMPATh 11 pac
KPBITUS ONIPEACTUTENS], YTOOBI YIPOCTHUTH ero BhruuciieHrne. Oco0eHHO 3 PEKTHBHO BBIYHCICHHUE
OIIPEAEIMTEIIS C TOMOIIIBIO JIEMEHTAPHBIX MPe0Opa30BaHNil, NPUBOAAILINX €r0 K TPEYTOJIbHOMY
BUTTY.

[Ipu uzyvyeHnu pemeHnii cucTeM JUHEHHBIX anreOpandeckux ypasHeHuit (CJIAY) o6pa
THTE BHUMaHHUE, IIPEXKJIE BCEro, Ha MOHATHE PEIICHHUS CHCTEMbI U YCIIOBHS CYIIIECTBOBAHMUS pellie
HUH B 3aBUCHMOCTH OT COOTHOILICHHS MEX/y PAHTOM MaTPUIIbl, PAHTOM PACIIMPEHHON MaTpPHIIBI
CHCTEMBbI U YUCIIOM HEU3BECTHBIX U ypaBHEHHH. OOpaTuTe BHUMAHHUE HA YCIOBHS IPUMEHEHHS
¢dopmyn Kpamepa u meroga obparHoii Marpuibl. BHuMarenbHo pazdepute mpUMephl pelieHus
MIPOU3BOJILHBIX CUCTEM JIMHEHHBIX anreOpandecKkux ypaBHeHHI MetonoM [ aycca (BBeneHue 6a
3WUCHBIX ¥ CBOOO/IHBIX MIEPEMEHHBIX ).

Pa3gesn: DiieMeHTHI BeKTOPHOIi ajredpbl

[Ipn u3yyeHHn NaHHOW TEeMBI OOpaTHTE BHUMAaHUE Ha JMHEHHbBIE OMEparuy HaJ BEKTO
paMH, Ha TOHATUS JIMHEWHOW HE3aBUCUMOCTH M JIMHEMHOW 3aBUCUMOCTH BEKTOpPOB, Ha
(dbyHIaMEeH TalbHOE TOHATHE Oa3uca BEKTOPHOTO MPOCTPAHCTBA (M OPTOHOPMHPOBAHHOTO
0asuca), Ha pa3Iio JKEHUE BEKTOpa 1o Oasucy.

3HaTh ONpEAeIIEHHE, FTEOMETPUIECKHE CBOMCTBA CKAISIPHOTO, BEKTOPHOTO U CMEIIAHHOTO
MIPOU3BEICHHUS] BEKTOPOB, POPMYIIBI ISl X BBIUMCIICHHUS B BEKTOPHOUN M B KOOPAMHATHOU (hopMme.
OO0s13aTeNbHO 3HATH M YMETh MPOBEPSTH YCIOBUSI OPTOrOHAIBHOCTH, KOJUTHHEAPHOCTH M KOMILIA
HapHOCTHU BEKTOPOB.

Pa3nen: koMIIeKCHbIE YHCJIA M MHOTOYJICHbI

B »ToM pasnene, mpexxzae Bcero, Hago0 MOHATh, YTO KOMIUIEKCHOE YHCJIO SIBHJIOCH PACIIH
pEHUEM TOHATUS EHCTBUTENBHBIX UMCEN, 3HATh OMpeNeleHHe U TpU (POPMBI 3alKCH KOMILIEKC
HOTO yucia (anredpanvecKyro, TPUTOHOMETPUYECKYI0 M TIOKa3aTelbHY0), TECOMETPHUSCKYIO0 HH
TEpIPETALUIO KOMIUIEKCHOTO YMCJa U B3aUMHO-0THO3HAYHOE COOTBETCTBUE MEK/y MHOKECTBOM
KOMITJICKCHBIX YMCET M MHOKECTBOM TOYEK KOMIUICKCHOW TUIOCKOCTH. 3HATh (hopMyTy Diinepa.
KommutekcHbie uncia MOXHO H300paxaTh C ITOMOIIBIO BEKTOPOB Ha KOMITJIEKCHOM TJIOCKOCTH.
[ToaToMy omeparuu cloKeHHUS ¥ BHIYUTAHUS KOMILIEKCHBIX YHCET MOTYT OBITh CBEJICHBI K OTepa
UM CJIOKEHUS U BBIYUTAHUS COOTBETCTBYIOIIMX BEKTOPOB.

Hano 3Hath ¥ yMeTh BBINIOJIHATH ONEpalluid YMHOXKECHHUS, 1€JICHUs1, BO3BEICHUSI B TIOJIOKHU
TENBHYIO CTENEHb KOMIUICKCHBIX YWCEN, 3alFCAHHBIX B TPUTOHOMETPUYECKOU (popme, h3Biede
HUS KOPHS N-0¥ CTETICHU M3 KOMIUIEKCHOTO YHCIIA.

Crnenyet oOpaTuTh BHUMaHUE Ha TO, YTO MHOXKECTBO KOMILUIEKCHBIX YHCET SIBISIETCS 32
MKHYTBIM, TO €CTh JIt00ast anredpanyeckas onepanus HaJl KOMIUIEKCHBIMUA YUCIaMU HE BBIBOJUT
3a npeesbl 001acTH KOMIUIEKCHBIX YUCE.

Hano 3nath pa3znuyunbie BUBI PA3JIOKEHHUS] MHOTOWICHA HA MHOXKHUTEH JIJISl CITy4aeB, KO
rJa cpeid KOpHEeH MHOTO4JIeHa MOTYT ObITh KpaTHbI€, KOMITJIEKCHbIE KOPHU. DTH CBEJCHUS OyIyT
HCIIOJIb30BaThCsl, HAIIPUMEDP, B MHTETPAJIbHOM UCUYHUCIICHUU MIPU BBIYUCICEHUH UHTETPAJIOB OT
TPOOHO-PAMOHATBHBIX (DYHKITUH, IPU PEIICHUH JTMHSHHBIX OTHOPOIHBIX H(PepeHITHATHHBIX
ypaBHEHUH N-TO MOPSAKA C MOCTOSHHBIMH KOA(PPUITMECHTaAMH.

Pa3znen: AnaanTnyeckas reoMeTpusi
[Ipy n3ydyeHnn aHAIUTUYECKON T€OMETPUU CIIETYET, PEXKIE BCErO, MOHITh, UTO €€ 3aJa4eH 5B
JSIeTCS U3y4YeHHE TeOMETPUUECKIX 0OBEKTOB MIPH MOMOIIHM aHATUTHUECKIX METOOB alIreOphl U
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MAaTeMaTU4eCKOro aHaiu3a. B OCHOBE TAakoro moaxoa JIEKUT METOJ KOOPAUHAT, BIIEPBBIE CUCTE
Matudyecku npuMmeHeHHbd P. Jlekaprom. OCHOBHBIE MOHSTHSI T€OMETPUH (TOYKa, TpsiMasi, IJI0C
KOCTb) SBJISIIOTCS HEONpEACNIEMbIMH, U U1 WX OMHUCAHUS NMPUMEHSETCS aKCMOMAaTHYECKUN Me
TOJI, MTO3BOJISIIOLUNA YCTAHOBUTH B3AaMMHO OJJHO3HAYHOE COOTBETCTBUE MEXKIAY MHOKECTBOM TOUYEK



MPSIMON M MHOYKECTBOM J€MCTBUTEIBHBIX YUCEN U, TAKUM 00pa3oM, BBECTU CUCTEMY KOOPAMHAT.
Hano yetko ycBOMTH paziauuHble GOPMbI ypaBHEHUN NMPSMON U INIOCKOCTH YMETh NEPEXOAUTh OT
ofHOH ¢Gopmbl K apyroi. CiaenyeT OCMBICIUTh M YCHEIIHO MPUMEHATh PELICHUs KIACCHUECKUX
3a/1a4 AHAJIUTUYECKOM T€OMETPHM O B3aUMHOM PACIIOIOKEHUM NPSIMBIX U IUIOCKOCTEH, YMETh
OIIPENEIIATh YIVIbI U PACCTOSHUS MEX/1y pa3IMYHBIMU F€OMETPUYECKUMU OObEKTAMHU.

OTMeTHM B 3aKJIIOUEHUE, YTO YCIEIIHOE U3yUeHHE TUCIUIUINHEL « JInHeliHas anreOpay,
nproOpeTeHne HeoOOXOAUMBIX KOMIIETEHIIMM, YMEHUH U HaBBIKOB BJIQJICHUSI MAaTEMAaTUUYECKUM afl
napaToM TpeOyeT OT CTYACHTOB OOJIBIION caMOCTOATENbHOM paboThl. OOpaTuTe BHUMAHHUE, YTO
KOJIMYECTBO YaCOB, OTBOJUMBIX HA CAMOCTOSITENILHYIO Pa0OTy B COOTBETCTBHH C Y4EOHBIM TIIIa
HOM, OOJIbIlIE YHCIIa YaCOB, OTBOJMMBIX HA BCE BU/Ibl AyAUTOPHBIX 3aHATHUI.

7. ®OH OLIECHOYHBIX CPEACTB

@DoHJ OLIEHOYHBIX CPEACTB MpenacTasieH B [Ipunokennu 2 k pabodeid mporpaMMe U BKIIOUAET
pas3zensl:

1. MeTompl KOHTPOJISI ¥ OTICHUBAHHSI PE3YIBTaTOB 00ydCHUS

2 lllkana 1 KpUTEPUH OLICHUBAHUS PE3YIBTATOB O0yUCHHS

3. OueHOYHbIE CPECTBA

3.1. Texyuui KOHTPOIb

3.2. [IpomesxyTouHas arTecTamus
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CemecTp pa3pen

n/n

Pa3nen 1. DineMeHTBI JIUHEHHOI a1 redpbl Mampuywi, Oeticmsus Hao mampu yamu- 1.1

1

OHpCI[CJII/ITeJII/I, UX CBOMCTBA M BHIUMCIIC HUE. ManI/I‘-IHaSI 3aM1Ch CUCTEMBI JTUHEH HBIX

ypaBHEHHH. 1.2

3



42

61



1 no auueiinoii Bbraaua 3agannii PTP N
ajareope .
OOparHas MaTpuIa U e BRIYHUCICHHE. MaT puyHast 3alUCch CUCTEMBI IMHEHHBIX YpaB HEHU.
1.3
CucTeMbl TMHEWHBIX anreOpandecKux
YPaBHEHUN, OCHOBHBIE IIOHATHS U OIIpeie JieHus. Perenne cucTteM JIMHENHBIX ypaB HEHUI
meronom Kpamepa, metomom obpar Hoit marpur®! 1.4
Pemenue cucreM JTMHENHBIX ypaBHEHUN
Meroniom [aycca. Panr marpunsl. Teo pema Kponekepa — Kanemnu. 1.5
Merton 'aycca B IpOM3BOIBHBIX CUCTEMAX
JUHENHBIX ypaBHEHUH. OHOPOAHBIE CH CTEMBI TUHENHBIX YpaBHEHUN. 1.6
1 B aynuto CamocrosiTeqibHast padora Ne
PMH 10 JINHeiHOH ajredpe
Bekropsl. JInneitHbie onepau HaJl BEKTO paMu, UX cBOWCTBA. JInHEitHbIe KOMOWHA NN
BEKTOpOB. JInHENHO He3aBUCUMbIE U 1.7
JIMHENHO 3aBUCUMBIE CUCTEMBI BEKTOPOB.
2 no BekTOpHOW Bbinaua 3agannii PI'P Ne
ajareope.
[Tonsitre 6a3uca. KoopauHarel BeKTOpar
KonnnueapHOCTh, OpTOrOHAIBHOCTD U KOM IUIAHAPHOCTh BEKTOPOB. 1.8

4
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11

12
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CkansipHO€e MpOU3BEIEHNUE BEKTOPOB U €T0

CBOMCTBa. BeKTOpHOE MpOU3BEICHHUE ABYX

CMmeniaHHO€ MTPOU3BENIEHUE TPEX BEKTOPOB

1 ero CBOMCTBA. BrrunciieHne oobeMa na pajuienenumnesa. YCIoBUe KOJUIMHEAPHO CTH,
OpPTOTOHAIBHOCTU U KOMIUIAHAPHOCTHU

BeKTOpOB. OpTOHOPMUPOBAHHBIN Oa3uC:

Brruncnenue ckajispHOro, BEKTOPHOTO U

CMEIIIaHHOTO MMPOU3BEICHNN BEKTOPOB, 32 TAHHBIX KOOPJAMHATaAMU B OPTOHOPMHUPO BAaHHOM
6asuce.

2 B ay1uTO

JIuneitnpie mpocTpaHcTBa. PasmepHOCTh U

0a3uc JMHEHHOTO MPOCTPAHCTBA.

Marpuia nepexoaa ot 6a3uca kK 6azucy

npeoOpa3oBaHue KOOPAMHAT BEKTOpa MpHU

n3MeHeHuu 6a3uca. CoOOCTBEHHBIE BEKTOPHI

1 COOCTBEHHbBIE 3HAUEHUs TMHEWHOTO OIe paTopa.

Pasnen 3. KommiekcHbIe YHCJIa M MHO T'O4JIeHbI MHOXECTBO KOMILJIEKCHBIX YU CEJl.
@DopMBbI 3aITUCU KOMIUIEKCHBIX YHCEell:

Onepanuu HaJ KOMIJIEKCHBIMU YHCIIaMU=

Pa3noxxenue MHOTrOUJIeHa HA MHOYKUTENN

Pazngen 4. AHaMTHYeCKAs TeOMETPHUA

Cucremsl koopauHaT. PazanyHble TUITBI

1.9

BEKTOPOB, €TI0 CBOMCTBA.

1.10

CamocrosiTeJbHas padora ¥\
PHH 110 BEKTOPHOI anredp®
1.11

1.12

OCHOBHAs TeOpeMa anreOpsl



1.13

YPaBHEHUH IJIOCKOCTH

3 no anaantH Buigaua 3agannii PI'P Ne
4ecKoii reoMeTpuu

4

14

1.14-Pa3nyuunble TUIIBI ypaBHEHUH NPSAMOM Ha
IJIOCKOCTH U B IPOCTPAHCTBE
B3aumHoe pacnonoxeHne npsMbIX Ha IUIOC KOCTU U B IPOCTpaHCTBE. Boruncinenue pac

CTOSIHMM MEK]ly IByMsI TOYKaMH, TOUYKOU U

4
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npsAMoi.. BzauMHO€ paconokeHue mioc KoCTel. Beluncienre pacCToOIHUN MEXKITY

TOYKOU U IIOCKOCTBHIO

1.15

3 B aynuTo CamMocTosiTeabHast padora V2

PHH 110 AHAJTHTHYECKOH reomeTpul

KpuBbie BToporo nopsijika ux reoMeTprue CKie CBOMCTBA. YpaBHEHHUS AILIUIICA, TH epOOIIbI,

napa6omsr OO1iee ypaBHEHHE

42

16

1 xpuBoit Broporo nopsiaka. [lpusenenne™1.16

KPHUBBIX BTOPOTO MOPSAJKA K KAHOHWYE CKOMY BHUAy. [IoBepXHOCTH BTOPOTO 1O psiaKa

18 21

Bcero yacoB nmo jucuunJanHe
dopMa aTTecTalUH

60

3216

®OH/I OHEHOYHbBIX CPEACTB
MO TUCLUTIJIVHE

IIpunoscenue 2



«/Iuneiinas ajaredpa»

Hanpasnenue noarorosku: 23.03.03 «Oxcmyaranus TpaHCIOPTHO-TEXHOJIOTUYECKUX MAIlIUH U
KOMIIJIEKCOB)
ITpoduib: «ABTOMOOMIIN U TPAHCTIOPTHO-IOTUCTUYECKUE CUCTEMBD»

Kadenpa: «Maremaruka

1. MeTOJILI KOHTPOJA 1 ONCHUBaAHUA PE3YyJIbTAaTOB oﬁyqe}mﬂ

J1J1s1 KOHTPOJISl YCIIEBAEMOCTH U Ka4eCTBa OCBOCHUSI TUCIIMILIMHBI HACTOSIIEH MPOrpaMmMon
MIPEIYCMOTPEHBI CIICTYIONINE BUIBI KOHTPOJIS:
- KOHTPOJIb TEKYIIEH YCIIeBaeMOCTH (TEKYIIUHA KOHTPOJb);
- IPOMEXYTOYHAs arrecTanus (3K3aMeH).

2. lllkaJjia M KPUTEPUHU OLIEHUBAHUS Pe3yJIbLTATOB 00yUYEeHUs
®opMa IPOMEKYTOUHOM ATTeCTALUM: IK3AMEH

[TpomexyTouHast arTecTarys 00yJaromuxcs: B popMe IK3aMeHa IPOBOAMUTCS TI0 pe3yabTraTam
BBITTOJIHEHHS BCEX BUOB yUeOHOM paboThl, IPeayCMOTPEHHBIX YU€OHBIM IIJIAHOM IO JaHHOM Juciu
IIJIMHE, IIPU 3TOM YUYUTBIBAKOTCS PE3YIbTaThl TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH B TEYEHHUE CE
MecTpa. OleHka cTeneH JOCTUKEHUS 00yUYaroIMMUCS TIIAHUPYEMBIX PE3yJIbTaToB 00yYeHHs MO
JUCLUIIIIMHE IPOBOAMTCS IPENOAABATENIEM, BEAYIIUM 3aHATHSA 110 JUCLUIUIMHE METOAOM JKCIIEPT
HOM oneHKu. [1o nToram npoMeKyTOuHOM aTTeCTalMy 110 JUCLHUIUIMHE BBICTABIISIETCS OLICHKA «OT
JUYHOY, «XOPOILIOY», «YAOBIECTBOPUTEIBHO» WIH «HEYAOBIECTBOPUTEIBHOY.

IIkaJia oneHUBaHUA Onucanne

OTnnyHO BrinonueHs! Bce 00s13aTe/IbHbIE YCJI0BHS MOATOTOBKHU CTY
JEeHTA K MPOMEKYTOUYHOI aTTecTalMu, IPETYCMOTPEHHbBIC
nporpaMMoil TucuIuinHbl. CTyIeHT JEMOHCTPUPYET COOTBET
CTBUE 3HAHUM, YMEHUM, HABBIKOB MTOKA3aTEIsIM, TPUBEACHHBIM
B TabnuIax, onepupyer NpruoOpeTeHHBIMU 3HAHUSIMU,
YMECHHSIMH, HaBBIKAMH, IPUMEHSIET UX B CHTYaIlHsIX
MOBBIIICHHOHN CIIOKHO CTU. [Ip1 3TOM MOTYT OBITH AOMYIIIEHBI
HE3HAYUTEITbHBIC OIIMOKH, HETOYHOCTH, 3aTPYJHCHHUSI IPU
NepeHoce 3HaHU| U YMEHHI Ha HOBBIE, HECTaHIaPTHbIE
3a/1auu.

Xopo1io BrinosiHeHbI Bce 00s13aTe/IbHbIE YCJIOBHS MOATOTOBKH CTY
JAEeHTA K MPOMEKYTOYHOI aTTecTalMu, IPETyCMOTPEHHBIE
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nporpaMMoi ucuuIuIMHbL. CTyIeHT JEeMOHCTPUPYET COOTBET
CTBHE 3HAHUH, YMCHUH, HABBIKOB ITOKA3aTeIIsIM, IPUBEICHHBIM
B TalnuIax, onepupyer NpuoOpeTeHHBIMHI 3HAHUSAMH,
YMEHHSMH, HaBbIKaMu. B TO jke BpeMs Ipu OTBETE JOMyCKaeT
HECYIIIECTBEH HbIE MMOTPELIHOCTH, 3aJa4l PEIacT ¢
HeJJ0YeTaMH, He BIIHSIO IIMMH Ha OOIIMI X0 peIIeHHS.

YI0BIETBOPUTEITHHO

BoinonHeHs! Bce 00s13aTe/IbHbIE YCJI0BHS MOATOTOBKHU CTY
JAEHTA K NPOMEKYTOYHOH ATTeCTAlHH, IPENYCMOTPEHHbBIE
MPOrpaMMoi TUCHUIUIHHBI. CTYI€HT 1EMOHCTPUPYET COOTBET
CTBUE 3HAHUI, yMEHMI, HABBIKOB [TOKA3aTeIsIM, IPUBEJCHHBIM
B TabiuIax, onepupyeT NpruoOpEeTeHHbIMU 3HAHUSAMU,
yMeHUsIMH, HaBblkaMu. Ho moka3biBaeT HermyOOKue 3HaHuS,
IIpH OTBETE HE JIOMYyCKaeT IrpyObIX OMIMOOK WU
HPOTHUBOPEUNH, OTHAKO B (JOp MYIMPOBAHUH OTBETA
OTCYTCTBYET JIOJIKHAsI CBSI3b MEXK]Ly aHa JIU30M,
apryMeHTanuen 1 BbIBOJIaMH, B PELIEHUH 3a/1a4 MOTYT
coZiepKaTbCsi TpyObie OMUOKHU. JIJIs MOTy4YeHus TPaBUILHOTO
OT BeTa TPEOYIOTCS YTOUHSIOIINE BOIIPOCHI.

HeynosnersopurensHo

He BbinonHeHs! 00s13aTesIbHbIE YCI0BUS MOATOTOBKH CTY
JAEHTA K IPOMEKYTOYHOM AaTTeCTANMH, IPEAYCMOTPEHHBIE
nporpammon aucuuiuinesl, MJIM cTyneHT neMmoHCcTpupyeT He
IIOJIHOE€ COOTBETCTBUE 3HAHUMN, YMEHUN, HABBIKOB
MIPUBEICHHBIM B TaOIUIAX, JOMYCKAIOTCS 3HAUNTEIbHbBIE
OLIMOKH, POSBISETCS OTCYTCTBUE 3HAHUM, YMEHUH, HABBIKOB
TI0 psIly NIOKA3aTese, CTyAEHT UCIBITHIBACT 3HAYUTEIIbHBIC
3aTPyIHEHUs IIPU ONEpU POBAaHUM 3HAHUSIMU U YMEHUSMH.

3. OueHo4YHBbIE CPEACTBA

HepequL OICHOYHBLIX CPEACTB MO TUCHUIIJIHHE

«JIuneiinas anredpa»

No HanmenoBanue Kparkas xapakrepuctrka [IpencraBnenue
n/m OILICHOYHOTO OLIEHOYHOI'0 CpEJCTBA 0Oll€ HOYHOTO
cpel cTBa cpeactea B ®OC
1 KontponbpHas CpenctBo NpoBEpKH YMEHUI Komriexr
(ca MPUMEHSTh MOJyYEHHbIE 3HAHUS JUIS KOHTPOJTb HBIX
MOCTOSITENIbHAS pelIeHns 3a/1ad  OIIPEIEIICHHOIO TUIIA 3aJjaHMii 1o Ba
) pabora 0 TEME WJIH pa3 ey praHTam
(KP)
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2 PacuerHo-rpa CpencTBo NpoBEPKH YMEHUI IPUMEHATh KommnexT 3ananuii
¢bu yeckas MOJTyYECHHBIC 3HAHUS 110 3apaHee ONpeie JUTS. BBITTOJTHEHHUS
pabota JIEHHOM METOAMKE JJI pEelIeHUs 3a]1a4 pac

WJIY 3aJJaHUI 110 MOAYIIO U TUCIIA 4yeTHO-TpadudeCcKoit
(PT'P) IJIUHE B LEJIOM. paboThI
3 YcTHBIM onpoc CpencTBo KOHTPOJIS, OpTaHU30BAHHOE Bormpocsr no
co Kak crenuajibHas Oecena TeMam/pazienam
OccemoBaHumE, MeIaroruuecKoro pa O0THHUKA ¢ JIAC IUTLIMHBI
(YO) 00ydJaroIIMMCst Ha TEMBI, CBSI 3aHHBIC C
M3y4aeMOW IUCLUIIIIMHOM, U pac
CUMTAHHOE Ha BBIICHEHHE 00beMa
3HaHWI 00yYaromerocs 1mo
ONpeaeIeHHOMY pa3 Aelly, TEME,
npobaeme U T.II.
4 Tect CucreMa cTaHIapTU3UPOBAHHBIX doHI TeCcTOBRIX
(T) 3aJlaHUM, TO3BOJISIOLIAsl aBTOMATH3UPO 3aJaHul
BaTh NIPOLIETYPY U3MEPEHUS YPOBHS 3HA
HUW 1 yMEHHUI 00ydaromerocs.
5 OK3aMCHAIIMOHH CpencTBo NpoBEepKH 3HAHUM, YMEHHIH, DK3aMCHAIIMOHH
ble OMJIETHI HaBBIKOB. MOJKET BKII0YATh KOMILJIEKC TEO bl¢ OWJICTHI.
pETUYECKUX BOIIPOCOB, 3aa4, IPAKTUYE
(9b) CKIX 3ATAHTL IIkasa OLeHUBAHUS
U TIpouenxypa
MIpUMEHE HUsl.

[TpomexxyTouHas Dx3ameH (D) 1) yctro (V)

arrecta mus (ITA)

2) mucemenHo (I1)

3.1. Texymuii KOHTPOJIb

OLeHOUHBIE CPEJICTBA TEKYIIETO KOHTPOJISl YCIIEBAEMOCTH BKIIFOUAIOT KOHTPOJIBHBIE BOIPOCHI
1 3a7aHus B (hopMe OJIAaHKOBOTO TECTHPOBAHUS TSI KOHTPOJIS OCBOCHHS OOYyYarOITUMUCS Pa3iciioB
JUACUMIUTUHBL, ipueM PI'P.

Conep:xanue pacuyeTHO-IrpaguvecKoii padoThI.

PacuetrHo-rpajduueckas padora Nel no JumHeliHO#H ajaredpe.

Kparkoe conepsxkanue pacueTHoO-Tpaduueckoi paboThI:

Marpuupsl 1 onpenenurteny. Pemenne cucreM TMHEHHBIX alre0pandeckiux ypaBHEHUH METOIaMU
l'aycca, Kpamepa u 00paTHOI MaTpHUIIBL.

PacueTrHo-rpajduueckasi padbora Ne2 no BeKTOpHOH ajredpe.

Kparkoe conep:kanue pacueTHO-rpadudeckoit paboTsr:

Bexkropsl, nelictBus Haa BekTopaMu. CKaJasipHOE, BEKTOPHOE, CMEIIAHHOE TPOU3BEICHUSI BEKTOPOB.
PacueTHo-rpadpmueckasi padora Ne3 no aHaJMTHYECKON reOMeTpHH.

Kpatkoe cogepxanue pacueTHo-rpaduyeckoii paboTh:

PasnuuHble BUbI YpaBHEHU NIPSMOM U IUIOCKOCTH. B3anMHOE pacnonokeHue MpsIMBIX Ha IJIOCKO
CTH, TJIOCKOCTEN B MIPOCTPAHCTRE.

KoMmiekT 3a1aHuii 1/ BLINMOJTHEHUS



pacdeTHo-rpapuyeckux pador (PI'P)
no aucnumirHe JInHeliHas ajaredpa

(HaUMEHOBAaHHE TUCIUILINHBI)

PI'P Nel, vactp 1

- 110 202
3azganue Nel. JIaHbl MaTpUILIbI |||J]
n
A"
= | [
| ( II'l 033
I['1~ B.== 111

BermonauTs nevcteus: "4 8B+ .

3ananme No2. [TponomkuTh nanHoe Marpuunoe paenctso (24+3B)* —4A4> —6AB=yS{

U POBEPUTH €T0 JJIsl MaTpUll A U B U3 epBOro 3aJ1aHusl.

3aganue Ne3. BEIUHCIUTE ONPEAEIUTEND IBYMsI CIOCOOAMHU: Pa3I0KEHUEM 110 IEPBON CTPOKE U

pa3iokKEeHUEM IO EPBOMY CTOJIOLTY.

1012

0211

1111

1121

3amanne No4. J[nst maHHOM MaTpUIlbl HATH oOpaTHyto Marpuity. Caenars MpoOBEPKY.
110

102 |||[{-1
1)

23

3aganue No5. Pemuts marpuanoe ypasaenue AXB = C (maiitu X). Caenars mpoBEpKY.

12 34 04
bl

21 3amanvie Ne6. Haiitu panr

21



MAaTpPHULIBL.

23

11237
| f
==

|
N
05431

238915
382620

PI'P Nel, 3a5anus mo pelieHHIO CHCTeM JTHHEHHBIX aJredpandecKux ypaBHeHHU

3ananue Nel. Pemuts cuctemy metogom Kpamepa. Cnenats npoBepky. + — = —

472
123 3621+-=
2237+ +=
||
{[l XXX
XXX 123
XXX 123

3amanupe No?. Pemuth cucreMmy u3 Nel meTtonom 0OpaTHON MaTpuIbl.

3aganue No3. Pemuth cucteMy u3 Nel metogom [aycca.

22

3aganue Ne4. Pemuts HeoHOPOAHYIO cucTeMy MetofoM ['aycca. Haiitu ob1iee pemeHue u 4act
HOE pELICHHUE.

+++=
235

1234

XXXX “

I[ 54411 ++=

1234 X xx

32421 +--= o4

XXXX

3aganue NoS. Pemuth ogHOpoaHYyIO cucteMy MeTosioM ['aycca. Haiitu oGmee pemenue u @CP.

+ - —-=

XXXX

PI'P Nel, yactsp 2



XXXX

26990“[ |
33740'|

1234 1234

—+= -+ +=

XXX XXXX

450 3250
1234

+ - —-=

3ananue Nel. [TokasaTs, 4TO BEKTOpHI #1, #, P 00pa3yroT 0a3uc B IPOCTPAHCTBE U PA3JIOKHUTH

BEKTOp ¢ 110 3TOMY 0a3ucy: m=(1 , —1, 2),71':(2, 0,3), p=(—2, -1, 1),17':(5, —4,13).
3ananue Ne2. JlaHbl BEKTOPHI 711 ¥ #-. BBISICHUTB — KOJJTMHEAPHBI JIU BEKTOPBL & U b . #H=
(28, =8, 8), = (21, 6, —=6), &= 2m+n, b = 2n—nr.

A
3ananue No3. Halitu &, eciin 4, ¢ I #2, (m,p) =135, &= 6m— m— -

3apanue Ne4. Jlan A 4BC . Haiitu « B, eciu A(l;—1;2),B(3;3;2),C(7;1;2).
3ananue NoS. [Ipu kakux "x* BEKTOPHI & U b NEPIECHIUKYISPHbI?

a=(x;1;—4), b= (x —-3;12; x).

3amanune Ne6. Haiitu miomaab mapaiieorpaMmma, IIoCTPOEHHOTO Ha BeKTopax @ ub . = A\

25,,12,3,(,) ™

&= -~ wb = w-+ w-= = #h

3ananue No/. Haiitu muiomans Tpeyronsauka ABC, ecnu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).
3ananue Ne8. JIaHbl BeKTOpHI &, D, €. BBIACHUTD — KOMILIAHAPHBI JIX BEKTOPHI. ECIIM BEKTOPHI HE

KOMIIJIAaHAPHBI, TO HalTH 00BEM mapajuiejienuneaa, IoCTpOCHHOI0 Ha BEKTOpax @, b, T u o1penae

JHTH — KaKylo TPOWKY OHU 00pa3yIoT.
a(1;-155), b (2;:45- 2), =(3;0;1)

3amanme Ne9. Jlns muHeiHOTO onepaTopa 4 3aaaHbl 00paskl 0a3UCHEIX YIEMEHTOB | , 3 Ae-, Ae-,

Ae . 3anucars Matpuiy oneparopa A B 6asuce | , €, €, € U HaiiTu 00pas3

DJIECMCHTA X-.

732,4,223,,15521233123de=ete—ede=e—etede=ete

te ;X7 2e—4ete.



3aanue Nel(. Haifti coOCTBEHHBIE 3HAYEHHS 1 COOCTBEHHBIE BEKTOPHI JIMHEHHOTO oreparopa,

il

3aJJAaHHOTO B HEKOTOPOM 0asuce mMarpuuei 7 2

PI'P Ne 1, yacTtp 3

3amanume Nel. ITpsivas | [ mpoxoaut gepes Touky A mapannensHo BekTopy g-. Ilpsmas , [
MPOXOJIUT YEPE3 TOUKY B meprnenanKyIapHo BeKTopy #-. HaliTh ToUKy 1epecedenns npsMbIX U

YIoJI MEXIYy HUMH, €CIIH A(3;5),'q(1 ;3),B(O;5),ﬁ(—3;4).

3amanue Ne2. Jlana nipamas ; [ . TIpsmas , [ mpoxonut uepes Touku A u B . Haittu paccrostHue ot

TOUKH TIepecedenns npamsix | [ u , [ 1o npsivoit 5/ .

*11(450), (7:3),:9122 0. A B Lx—y + =

83

=+
1

yt
34,

3ayanye Ne3. Haiitn paccrosiane ot toukn M, 1o mnockoctu O , mpoxomsmeii uepes Touky A
HepHeHuKyIsapHO Bektopy #-, ecin M (0; 1; 7), A (2; -1; 4), #(6; 22; -3). 3aganue Ne4. Haiitn

YIOJI MEXKTy IIOCKOCThI0 O ¥ rutockocThio B, mpoxosineit yepes Touku 4, Bu C , eciu a:5x+

y+4z-28=0, A(5;2;5),B(3;7;0),C(—4;-3;-1).

3azanue NoS. 3anucarh KAHOHMYECKUE YPaBHEHMsI IPSAMOI, 3aJaHHON OOIIMMU YpaBHEHUSIMHU.

+ - —=
29100;
[

H++_=

348240.
Xyz

s+
3aganue Ne6. Haiitn Touky nepecedenust npsimoid / u mumockoctu Ol 1 yronm Mexry HUMHU.

;:23120.

)CyZlG

34



3ananue Ne7. ITpsivas | [ mpoxoaut uepes Touku 4 u B. Ipsmast , [ mpoxoaut gepes TOuKy M

TepIeHNKyIApHO miockocTa O . Haitti yron Mexy npsambivu | [ ¥ , [ 1 BBISCHUTE — nexar mu
OHM B OJJHOM INIOCKOCTYU WJIM CKPEILHUBAOTCA.

A(9;-3:1),B(4:4;-5),M(~1;11;~11), a:2x+3y—z —1=0. ( 3y’

2

x+ty
+ = yKa3aTb (POKYChI, SIKCLIEHTPUCHUTET, IUPEK
3amanue Ne8. J{ist naHHOM KpuBOi 1
49 25
Tpuckl. [locTpouTs KprBY10, H300pa3uTh (OKYCHI, TUPEKTPHUCHI.
24

3ananue Ne9. [Tpusectu ypasuenue kpusoit 9 25 18 200 616 0 22

X —y — xt y— = Kk KaHOHHYECKOMY

BUJY U TIOCTPOUTH KPUBYIO.
KonTpoabHble 3a1anust (mpuMepsbl)

Bapuanr.

1. HaiiTn 3Ha4eHns MaTpuaHOro MHOTOUIEHa [ ( A)

23, —=—+-+=| |
32fxxxxA“ (
32

()" "10

J

-
() -
20815
3. Berauciuth onpenenuTens IpuBeIeHIEM K

2. HaiiTi paHr MaTpHubl IPUBEACHUEM K CTYTEHYATOMY BHTY

CTYIIEHYaTOMY BH]LY 353
31724--—- -
826313 - 271-

11313517121

4. Haiitu Matpuity, o6paTHyto AaHHOH (a). PemnTts MaTpuuHOe ypaBHeHUe (0)

121

=L 1203

(a) -- = 34310
353271 O 1 WUy~

5. Pemnth cucreMy ypaBHeHHIA. YKa3aTh 00lee U OJHO YacTHOE pelieHue (a).

Pemmth cucteMy ¢ moMorso o0paTHor Marpuilbl u 1o popmysinam Kpamepa (0)

1234

[ +——= xxxx | _
{ +——= xxxx |

+ 4+ =
(a) 4958 5 1234 l rAXX
37244



2533 1234 [+ += | |

{—+=—xxx l+—=xxx
X XX
25
(6) 123 13337 271312
Bapuant
EX X X

X -
1. Pacniicars pasjnoxkeHne BEKTopa . 110 BeKTopam pqr , , X = —

o2y X p=-300 8% o X =

X
{0, 1,2} X 2. KonnuHeapHs! 11 BEKTOPBI ]9. g X

y x X X X
a={2,0,1} ,b=_{ 2,3,1} >pab =2 2+ xxx ,qab =32 -

3. Jlana upamMuza ¢ BepuinHamu B Toukax A 34 AAA .

A(248)=,,4(41,2)-,34 (8,7,10) —,,4(3,4,
2)- -

Haiitu:
a) yroi Mexmay peopamu A4,,4 , 4,,4

0) o0beM mupamMuIbI
B) UIMHY BBICOTHI OyIIeHHOH Ha rpanb A 3 4 A

r) HaliTH JUTHHY MeHaHbI, IPOBEICHHYO 3 BepUIHHbI A, K pedpy A, 3 A

X X
4. BeIYHCIUTD njiomaab napajuiejiorpaMma, IoCTpOCHHOTO Ha BEKTOpax , H G — YTroJl MEXKAYy

X«
BCKTO paMI/Ip u q

apg=+2 X @BX X o =-3 X @X BRX , -1 @EX =) &@X 4
T
a=.

Bapuant

1. Haitru paccrosane ot toukn M no nmockoctu (M, M M ):

M, (=9;10;2), M, (0;7; 4= ), M, (4;8; 1= ), M;(-2;1;3)

2. Brinucars KaHOHUYECKOE YPABHEHUE MIPSIMOM: 20
+ +—={
[ |- -+=
xyz
Xy z
360

3. Haiitu TouKy nepecedeHus NpsMOH U TIIOCKOCTH: 231



- -4+ ==
. —uxyz++-=290.

114
. . x-yz== .
4. Haiitu TouKy P, cummerpranyio Touke P orsocurensuo npsmoii [ : P(0; 1;3 = ) u -
1
111

5. Hammucarts ypasaenne nnockoctu O mpoxomsmeit gepes Touxy M) u mepneHaukyaapHo TIpsaMoit ( )
MM M, () 3;2:0 . M, (4;1:5), My (2; 1;4 - ) .
6. Haiitu kocuHycC yriia MexXIy ITIOCKOCTSMH O (1 O ,
a330xy—+=,,0:25100xyz —+—=
BapuanTt 3a1aHuii IPOMeKYTOYHOI0 TecTa
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1.3. Penmnth cuctemy mo ¢popmynam |
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2.1. Hamicarh pasioxeHue BEKTOpa . 110 BEKTOpam

X X
2.2. BolYMCIHTD MUIOMIA/b MAapajlIeNorpaMma, MOCTPOSHHOTO Ha BEKTOPaX , U p a- YIoJl MEKy BEKTOpaMH

& X

q=2x 4

2.3. Jlana nupamujia ¢ BeplInHAMU B TO‘-IKaXA1234AAA 14(6,1,3),,4(6,2,3) - —, 3A(29290)9 44 (5,1,0)
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3.1. HaiiT TouKy nepecedeHus NpsIMOil U IIIOCKOCTH:
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3.2. Haiitu TouKy P; CHMMETpHUHYIO touxe P orsocurensro HpsIMoﬁl P (O, 1,3 - ) o 111
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3.3. Hanucarb ypaBHEHUE IIOCKOCTH a MPOXO/SIIEH Yepes ToUKy MO 11 HIEPHCHAMIYIAPHO HpAMOH (M M) MO ( ) 3;2;0 >
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4.1. Jlana kpuBas BToporo mnopsiaka >>xy xy + =+ +=412 16 16 0 . [onyuuTh KAHOHUYECKOE YPABHEHHUE KPUBOI M MOCTPOUTD .€€
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Kputepuu onenkmn:

- OLICHKA «3aYTEHO» BBICTABJISIETCS CTYACHTY, €CJIU OH PETYJISIPHO B TEUEHHE CEMECTpa MPEACTABIISAI
peleHus 3a/1a4, BBITIOIHII TOJTHOCTBIO BCE 3a/1aHUs M UX 3alllUTUII, OTBETHB Ha BONIPOCHI IIPENoja
BaTeJIs;

- OLICHKA «HE 3aUTEHO)» BBICTABIISIETCS CTYIECHTY, €CJIM OH HEPETYJISIPHO B TEUCHHUE CEMECTpa MpeJ
CTaBJISUT PELICHUS 3a/1a4, BBIMOJIIHUII 33JJaHUs HE TTOJTHOCTBIO WIIM BOOOIIE HE MPEICTaBIIsAT paboThl
Ha IPOBEPKY, JOMYCKAET CYIIECTBEHHbIE HETOYHOCTH B OTBETAX HAa BOIIPOCHI NpENoaBarersl.

Jlnisl IpoBeIeHUs TEKYILEro KOHTPOJI 3HAHUN CTYIEHTOB B JUCTAaHIMOHHOM (hopmare B pa3
paboTtanHbIx Kadenpoil «MaremaTrkay OHJIAH-Kypcax MMEIOTCS MPOMEKYTOUHbIE (MPOOHBIE) Te
CTBI.

3.2. [Ipome:xyTouHasi arrecTanus

[IpomerxyTouHas arTecTanys - (3K3aMeH) IPOBOJUTCA [0 OuIeTaM B yCTHOU (opMme.
Bpems a1 moaroroBku OTBETa Ha BOMPOCHI HE Oonee 45 MuUH.
buiter BKIO4aeT TEOPETUUECKUI BOIIPOC U 3a1a4HU.
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KomrmiekTsl 5K3aMeHallMOHHBIX OUJIETOB XpaHATCS Ha Kadenpe «MaremaTukay.
TunoBble BApHAHTHI OWJIETOB MPHJIATAIOTCS.

KommuiekT Bonpocos
JIMHEUHAS AJITEBPA

1. Marpuiipl, TUIIBI MaTPHII.

2. Onepauuu ¢ MaTpUIIAMH, KX CBOMCTBA.

3. YMHOXXEHHE NPSIMOYTOJIbHBIX MATPULL.

4. MarpuuHas opMma 3arucy CHCTEMBI JITHEHHBIX alre0pandecKuX ypaBHEHUH.
5. OnpenenuTtesu U uX CBOMCTBA.



6. IlonsiTie onpenenurens. MHHOPHI U anreOpandecKue JOMOTHEHHUS.

7. CucTemMbl IMHEWHBIX aJIreOpandecKuX YpaBHEHUM, OCHOBHBIC TIOHATHS M OTIPEICIICHHUS.

8. [IpaBuno Kpamepa pemienusi cucteM JUHEHHBIX YPAaBHEHUH.

9. OOparHas Marpuiia U €€ BEIYMCIICHHE. YCIOBHE CYIIIECTBOBaHUS 00paTHOM Marpuiibl. 10.

Pemmenue cuctem NMMHEHHBIX anreOpandyeckuxX ypaBHEHUNH METOAOM OOpaTHOW MaTpHUIIbI.

11. Meton I'aycca penieHust CUCTEM JIMHENHBIX YPAaBHEHUH.

12. Pemenue npou3BOJIbHBIX CHCTEM JIMHEWHBIX YpaBHEHUI MeTonoM ['aycca.

13. Panr marpuusl. Teopema Kponekepa — Kanemnn.

14. OnHOpOIHBIE CUCTEMBI JIMHEHHBIX YpaBHEeHU. KpuTepuii cyiiecTBoBaHNS HETPUBUAIBHBIX pe
LIEHUM.

15. IloHsiTHE BEKTOpA U JIMHEIHBIE ONEpaIMy HaJl BEKTOpAMH, CBOMCTBA OMEpaIui.

16.JIuneiinas KOMOMHAIIMS BEKTOPOB.

17.JInneliHas HE3aBUCUMOCTb U JIMHEHHAs 3aBUCHMOCTh T€OMETPUUYECKUX BEKTOPOB. Kpurepuii n
HEMHOM 3aBUCUMOCTH.

18. [lonsitue 6a3uca. Koopaunarsl BeKTOpa.

19. OpronopMupoBaHHbIi 6a3uc. PaznokeHrne BeKTOpa Mo BEKTOpam

6a3uca. 20. YnopsiioueHHas Tpoiika BEKTOpPOB.

21.CxansipHoe, BEKTOPHOE U CMEIIaHHOE MPOU3BEICHIE BEKTOPOB B OPTOHOPMUPOBAHHOM Oasuce.

22. YcnoBusi OPTOrOHABHOCTH, KOJUTMHEAPHOCTH M KOMIUIAHAPHOCTH BEKTOPOB. 23. JInHEeHbIE

IIPOCTPAHCTBA.

24. Marpuna nepexofa ot 6asuca k 0azucy.

25. CoOCTBEHHBIE BEKTOPHI M COOCTBEHHBIE 3HAUEHUS MAaTPUIIBL.

AHaJuTHYeCKas reomeTpus

1. Cuctemsbl koopauHaT. JlekapToBbl MPSAMOYTOJIbHBIE KOOPIUHATHI HA INIOCKOCTH U B IPOCTPAH
CTBE.

2. IlonapHas cucremMa KOOpIUHAT.

3. PaznuyHble TUIBI YpaBHEHUH IJIOCKOCTH U IPSIMOM.

4. BoluncieHne pacCTOSHUI MEXy ABYMsI TOUKAMH, TOUYKOM M IPSIMOM, TOUYKOM U TIIOCKOCTBIO.

5. Beruncienue pacCTOsIHUS MEKIY CKPEIIMBAOIIUMHUCS PSIMBIMHU.

6. Beruucienue yrioB Mexy ABYMS IIPSMBIMH, MPSIMOM U TIJIOCKOCTBIO, ABYMS TIJIOCKOCTAMU. 7.

Kpussie Broporo nopsijika ux reoMeTpu4eCcKre CBOMCTBa U ypaBHeHus. [IpuBenenue kpuBoi

BTOPOTO NOPAJKA K KAHOHUYECKOMY BHULY.

8. KanoHunueckue ypaBHEeHUs AIUIUICA, TUIEPOOIbI, TapadoIIbl.

9. ¥paBHEHME TOBEPXHOCTH BTOPOTO MOPAIKA.

10. Kanonnueckue ypaBHeHUs chepsl, HIUIMIICOUAA, KOHYCOB, TUIIEPOOIOUI0B, apabosion10B.

IK3aMEeHALMOHHBIE OMJIEThI
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Haznauenue: Ucnonb3yroTes uist mpoBeaeHus mpoMekyTouHo arrectauuu (ITA) nmo aucuuruiinae
«Jlunelinas anrebpay.

PernameHnT sk3ameHa: - Bpemst Ha MOrOTOBKY T€3UCOB OTBETOB - 710 45 MuH. - CrocoO KOHTPOJIA:
YCTHBIE OTBEThl. KOMIUIEKTHI 3K3aMEHAIIMOHHBIX OMIIETOB JOJKHBI COAEPKATh OMIIETOB Ha
25-30% Oodble Unciia CTYACHTOB B TpyIe (XpaHsTcs Ha Kadenpe «MaremaTukay).

Tunosble BApHMaHTHI OMJIETOB NPHJIATAIOTCS.

MMHUCTEPCTBO HAYKH 1 BBICIIIET'O OFPA3OBAHM S POCCUIMCKOU ®EJEPALIN
OEJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE
YYPEXIEHUE BBICIHIEI'O OBPA3OBAHU A
«MOCKOBCKHH MOJJUTEXHUYECKWI YHUBEPCUTET»

(MOCKOBCKHWMH ITOJUTEX)



@akynbsreT 0a30BBIX KOMITeTeHIINH, Kadenpa «Maremarukay JucrumnmuHa
«JIuneiinas anre6pa»
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUJIET

1. Onpenenuteny U UX CBOMCTBA.
e

2. Pemnth MarpuuHoe ypaBHenue XB= 4, ecin |

3. Pemuth cucremy merogom 23 12xx

00paTHOI MaTpPHUIIBI 12
12

4. JTaHbI BEKTOPBI w= (-5, 9, 8), b = (-3,1,-2), &= (-8,10 ,-10 ) . [IpoBepuTh — KOMIIaHapHbI 1 OHU. Ecnu
HET, HaliTh 00beM NapaiesienuIe/a, MOCTPOSHHOTO Ha BEKTOPaX b ,=.-5. HaliTu yron Mexmy
BEKTOPaMH == (1,-2,~2) U b =(2,0,1).

YTBepxkaeHo Ha 3acepannu kadeapsl MmateMaTuku « 03» 05 2023 1., mpoTtokon Ne 10

W.o. 3aB. kadenpoit H.B. Bacunbesa / /

MUHUCTEPCTBO HAVKU U BBICILIET'O OBPA3OBAHMS POCCUINCKON OEJIEPALTMN
OEJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YUPEXJIEHWE BBICIIEI'O OBPASOBAHIM A

«MOCKOBCKHUM MMOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHWH IOJUTEX)
®daxkynpTeT 0a30BBIX KOMITeTeHINH, Kadeapa «Maremarukay JlucrurimHa
«JIuneitnas anreopar»
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUJIET

1. JIuneitnas komOuHaIus BektopoB. basuc. Koopaunats! BekTopa.

-

2. Beruucauthb MaTpHIpl ' C =4, eciu ||| I
OIIPEACITHUTEIh 121

= 1
31001
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|{[ MeronoM [aycca |l
3. Pemnte cucreMy ypaBHeHuit = 42312, -+=



XXX 123

123 2323.+-=
+—-=
XXX
531, s
XXX

4. [Tokasark, 4TO BEKTOPHI m-= (1,-1,2) , #= (2, 0,3) , p~= (-2,~1,1) 00pa3yroT 6a3uc B MPOCTPAHCTBE. 5.
Jlano oOuiee ypaBHeHHE MpsIMON —2x + 3y — 5 = 0. Harucats: ypaBHEHHE NPSAMOI € YIIIOBBIM KO
3¢ PULHMEHTOM; YpaBHEHHUE MPSIMOM B OTPe3Kax; HOPMaJIbHOE YpaBHEHHUE MPSIMOI.

YTBepxaeHo Ha 3acemanuu kKadeapsl MaTeMaTrku « 03» 05 2023 1., mpoTokon Ne 10

WN.o. 3aB. kadenpoit H.B. Bacuibena / /

Jln1s IpoBeeHHs IPOMEKYTOYHOTO KOHTPOJISL 3HAHUH CTY/IEHTOB B IMCTaHLIMOHHOM (hopmare
B pa3paboTaHHBIX Kadenpoit «Maremarukay OHJIalH-KypcaX UMEIOTCS UTOTOBBIE TECTHI.
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