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1.  Heuau, 327244 ¥ IVIAHUPYeEMbIe pPe3yJbTaThbl 00y4eHHS 110
AUCHUIINHE

K OCHOBHBIM II€TISTM OCBOCHUS TUCIUILTUHBI «JIMHEHHas anredpay ClieyeT OTHECTH:

- BOCITUTAHHE Y CTYACHTOB OOIIe MaTeMaTH4YeCKON KYJIbTYPHI;

- npuoOpeTeHNe CTYACHTaMH IIIMPOKOTO Kpyra MaTeMaTHIEeCKUX 3HAHUH, YMEHHUH 1 HABBI-
KOB;

- pa3BUTHE CIOCOOHOCTH CTYJICHTOB K HHIYKTHBHOMY M JEIYKTHBHOMY MBIIUICHHIO
HapsIy ¢ pa3BUTHEM MaTEeMAaTUYECKOW UHTYHIINH,

- YMEHHE CTYJCHTAaMH Pa3BHBATh HABBIKH CAMOCTOSITEIIPHOTO U3yUCHUsI YICOHOH 1 Hayd-
HOW TUTEePATYypPBhI, COJAEPIKAIICH MaTEMaTUIECKIE CBEICHUS U Pe3yIbTaThI;

- IOJITOTOBKY CTYJICHTOB K JCSITEIbHOCTH B COOTBETCTBUH C KBATH(DHUKAIIMOHHON XapaKTe-
PHUCTHKOI OakaiaBpa Mo HampaBIeHUIO, B TOM YHclie (opMupoBaHNE YMEHUN HCIIOIB30BATh OCBO-
€HHBIEC MaTEMAaTUIECKHE METO/BI B TPO(ECCHOHAIBHON JeSITeTbHOCTH.

- MOATOTOBKY BHICOKOKBAIM()UIIMPOBAHHBIX KAaJIPOB, BOCTPEOOBAHHBIX B YCIOBUSX LU]-
POBOI TypOYJICHTHOCTH M BBICOKHUX TE€XHOJIOTUYECKUX PHCKOB COBPEMEHHOH MU(POBOIl SKOHO-
MUKH.

K ocHOBHBIM 3a/1a4aM OCBOEHHSI TUCIIMIUIMHEI «JInHE#Has anreOpay ciaemyeT OTHECTH:

- OCBOGHHUE CTY/JICHTAMHU OCHOBHBIX MOHSITHIA, METOA0B, (OPMUPYIOMINX OONIYI0 MaTeMa-
THYECKYIO IOATOTOBKY, HEOOXOIUMYIO TSl YCIEITHOTO PEIICHHSI TPUKIIAIHBIX 3a/1a4;

- (hopmupoBaHHEe y CTyIeHTa TpedyeMoro Habopa KOMIIETEHIINH, COOTBETCTBYIOIIUX €T0
HAIPaBJICHUIO TIOATOTOBKU M 00ECTICUNBAIONINX €T0 KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE TPY/a.

OOyuenue no mucuuIviMHe «JIuHeiHas anreOpay» HampapieHO Ha (OpMHUpPOBaHHE Y 00ydaro-
nmxes cienytoumux komnereHuud B coorBeTrctBUU ¢ PI'OC 29.03.04 «TexHomorusi xymoxe-
CTBEHHOW OOpabOTKM MaTepuajoB», YTBEPKIEHHBIM TpHKazoM MwuHoOpHayku Poccuum ot
26.11.2020 N 1456:

KO)_I M HAUMEHOBAaHHE KOMIIeTeHIIMH I/IHIII/IKaT()pLI JAOCTHKCHUSA KOMIIC-

TCHINH

NOIIK-1.1.

3HAaeT OCHOBHBIC ITOHATHUS €CTECTBECHHO-HAYY-
HBIX ¥ OOIIEUHKEHEPHBIX JUCLUILINH.
NOIIK-1.2.

YMeeT NpUMEHATh METO/Ibl MATEMaTUIECKOTO

OIIK-1. Ciocob6eH pemaTh BOIpOCH mpodec-
CHUOHAJIBbHOU ACATCIIBHOCTH HAa OCHOBC €CTC-
CTBCHHOHAYYHBIX ¥ OOLICHHXKCHEPHBIX 3HA-
HHﬁ, METOAOB MAaTEMATUYCCKOI'O aHaJIn3a 1N
MOJICITUPOBAHHSI

aHaM3a MpHU MPOSKTUPOBAHUHU U pa3padOTKe
XYJI0’KECTBEHHO-TIPOMBIIUIEHHBIX U3EIUN,
MAaTEepHAJIOB U TEXHOJIOTUN UX MTPOU3BOJICTBA,
BKJIIO4as cozganue 3D MonaeneH s KOH-
CTpPYUPOBaHUS pa3padaThIBACMBbIX U3/ICIUH.
HOIIK-1.3.

Brnaneer meTogaMu MaTeMaTHYECKOTO aHa-
JIA3a JUIsl pacuyeTa KOHCTPYKLMHI XyI0AKe-
CTBEHHO-TIPOMBIIIJIEHHBIX U3AEJINI U BBITOJ-
HEHUS TEXHOJIOTUYECKUX PACUETOB

2. MecTo qUCHUIIIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMbl

JlucuumimHa OTHOCUTCS K 00si3aTenbHON yacTtu O65oka bl: Moayns «MaTeMaTH4ecKHe U ecTe-

CTBCHHO-HAY4YHbIC TUCHUIIJIUHEBD).
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E¢€ nzyuenue odbecreunBaeT U3y4eHUE TUCIIUILIIMH:

B obazamenvuou uacmu:
- MaTeMaTHYECKUI aHaIIu3;

- ¢u3uka;
- (pI/I3I/IKO-XI/IMI/I‘-ICCKI/IC OCHOBBLI B TCXHOJIOTHYCCKUX IMPOLECCAX;
- KOMIIBIOTEPHOE MOJICITUPOBAHHE U3/ICIINI MPOMBIIIUICHHOTO AU3aifHA M FOBEITUPHBIX

YKpalleHNH;
- CAIIP nnst MHXXKEHEPHOTO aHaIM3a U MPOU3BOICTBA XYI0KECTBEHHO-ITPOMBIIIUICHHBIX

00BEKTOB.
B uacmu, ghopmupyemoit yuacmuukamu 06pazo8amenbHulX OMHOUECHUIL:
- 1M POBBIE TEXHOJIOTHH B IPOU3BOJICTBE FOBETUPHBIX M3/IETHUH.

3. Crpykrypa u coaepkaHue TUCHUIINHbBI

OO0mmas TpyA0eMKOCTh JUCIUIUIHHBI COCTABIISIET 3 3a4eTHBIC eAMHUIIBI - 108 yacos.

3.1. Buabl yueOHo# padoThl M TPYA0EMKOCTH

. KoanuecrBo
n/n Bun yueOHoii padoThbl 4ACOB Cemectp 1
AyIMTOpPHBIE 3aHATHS 48 48
B ToMm gucne:
Jlexuun 16 16
1.
CeMuHapcKue/mpakTHUIECKUE 3aHATHS 32 32
2.
JlaGopaTopHble 3aHATUS - -
3.
CamocrosiTesbHasi padora 60 60
IIpomeskyTOUHAs aTTeCTANMS
3K3aMEH ) C)
Hroro 108 108

3.2. Temarunuyeckui IJIaAH U3YyYEeHUS TN CIATIIHHBI

Pa3zmemién B npunoxenuu 1 k paboyeil mporpamme.

3.3. Coneprxkanue pa3iesioB TUCHUNINHbBI

BBenenue

[Ipeamer, 3agauu U conepxaHue TUCHUIUIMHBL. OCHOBHBIE ATAIlbl Pa3BUTHUS AUCIUTUINHBL.
CtpykTypa Kypca, ero MeCcTo U poJjib B MOATOTOBKE OakanaBpa, CBA3b C IPYTUMU TUCHUTUTHHAMH.



Paszgea 1. DiieMeHTHI JIMHEHHOH ajredpbl

Tema 1. MaTpuubl u onpeaeJanuTe M.

[Tonstue matpunel. Buasl Matpun. JefictBus Hag MmaTpunaMu. Onepanyy HaJl MaTpULlaMH
U ux cBoiicTBa. Ormpenenurenu, UX CBOWCTBA U BbiuncieHus. [Tonsatus MuHopa U anrebpanye-
CKOT0 JIOTOJIHEHUs. PasnojkeHue onpenenuTens Mo 1eMeHTaM CTPOKU WK cToj0ua. Berumcie-
HUE OIPEIEIUTENCH pa3sINYHOIO NOPsIIKa.

OOpaTHas MaTpulla U AITOPUTM €€ BBIYUCIICHUA. DIIEMEHTapHble nmpeoOpa3oBaHUs MaT-
pun. IlpuBenenue MaTpuIlbl K AMArOHATILHOMY WM TpaneleBUAHOMY BUly. MaTtpuunas gopma
3aMKCH CUCTEMBI TUHEHHBIX aareOpandecKux ypaBHEHHM. PaHT MaTpuilb.

Tema 2. Pemienne cucTeM JJUHEHHBIX aJIre0pandecKuX ypaBHEHHUI.

Cuctembl TMHEHHBIX alreOpanvecKux ypaBHEHUH, OCHOBHBIC TIOHATHS. Pemenue cucrem
JTUHEWHBIX ypaBHeHUH MeTonoM Kpamepa, Metogom oOpaTtHOi MaTpuilsl, MetogoMm ["aycca. Teo-
pema Kponekepa — Kanemu. Penienrie npou3BoIbHBIX CUCTEM JIMHEHHBIX YPAaBHEHHUI METOIOM
I"aycca. Pemienne oqHOPOIHBIX CHCTEM JIMHEHHBIX ypaBHEHUM. KpuTepuii cyiecTBOBaHUS HETPHU-
BHAJIbHBIX PELICHUM.

Pa3nes 2. DiieMeHTBI BeKTOPHOI aJredpbl

Tema 1. Jluneiinsle onepaiyy HaJl BEKTOPaMH, UX CBOMCTBA. JIMHelHbIe KOMOMHALIUH BEK-
TOpOB. JIMHEWHAs 3aBUCUMOCTb U HE3aBUCUMOCTHb BEKTOpPOB. basuc cucremsl BekTopoB. Enun-
CTBEHHOCTb Pa3JIO’KEHHS BEKTOpa 1o 6a3ucy. OpTOHOPMHUPOBAHHBIN Oa3ucC.

Tema 2. CxansipHO€, BEKTOPHOE U CMENIAHHOE MIPOU3BEACHUS BEKTOPOB, UX CBOMCTBA. Y CIIOBHUS
OpPTOTOHAJILHOCTH, KOJUTMHEAPHOCTH, KOMILJIAHAPHOCTH BEKTOPOB. BhIuncieHne ckaisipHOTo, BEeK-
TOPHOTO U CMEIIAHHOTO NMPOU3BEJCHUI BEKTOPOB, 3aJaHHBIX KOOPJUHATAMU B OPTOHOPMUPOBAH-
HOM Oasuce.

Tema 3. Jluneiinsie npoctpancta. [lonsTre 6a3uca MPOCTpaHCTBA FTEOMETPUYECKUX BEK-
TopoB. [IpeobpazoBanne MaTpuUIlbl TUHEHHOTO ONlepaTopa MpH nepexoe ot 6asuca k 6asucy. Coo-
CTBEHHBIC 3HaYCHUS U COOCTBEHHBIE BEKTOPHI MATPHIIBI.

Pa3zgen 3. KoMiiekcHEIE YUCJIa 1 MHOTOYJIEHBI

[TonsiTe KOMIUIEKCHOTO yncaa. DOpMbI 3aMUCH KOMIUIEKCHBIX yucen. JIecTBUS Hal KOMILIEKC-
HbIMU yuciaaMu. Popmyna Myaspa. M3BiieueHre KOpHS N-OM MOJOKUTEIBHON CTENEHU U3 KOM-
MJIEKCHOTO yucia. Pa3noxkenne MHOrowieHa Ha MHOKUTeNU. OCHOBHAsI TeopeMa aiureOphl.

Pa3nen 4. AHannTH4yeckasi reoMeTpust

Cuctemsbl KoOpauHaT. JlekapTOBBI IPSIMOYTOJIbHBIE KOOPIUHATHI HA INIOCKOCTHU U B TPOCTPAHCTBE.
[TonspHas cucrtema KOOpAUHAT.

Tema 1. IIpsiMmble ¥ MJIIOCKOCTH

Pasnnunble THIIBI ypaBHEHUI INIOCKOCTH M ypaBHEHU N MPSAMOM (HA MJIOCKOCTH U B IPOCTPAHCTBE).
Brrunciienre pacCcTosHUM MEXAY TBYMSI TOYKaMH, TOUKOM U IPSIMOM, TOYKON U TNTIOCKOCTBIO.
Boruncnenue paccTosHUS MEXAY CKPEIMBAIOIUMUCS IPSIMBIMU.

Bbruncnenve yrioB Mexy IByMsl PSIMBIMHU, IIPSIMOM U TUIOCKOCTBIO, IBYMSI INTOCKOCTSIMH.
Tema 2. KpuBble M1 MOBEpXHOCTH BTOPOI0 NMOPS/IKA

KpuBbie BToporo nopsika, ix reoMeTpuyeCKre CBOMCTBA U ypaBHeHU . [[puBeneHne KpuBou BTO-
poro nopsiika K KAHOHUYECKOMY BUTTY.



YpaBHEHHE MOBEPXHOCTH BTOPOro nopsiaka. KanoHnueckue ypaBHeHUs chepbl, SJUTUIICONIA, KO-
Hyca, Tunepoosona, napadboaonma.

3.4. TemaTnka NpakTHYeCKHMX 3aHATHI 10 IUCIHUIINHE
«/Iuneiinas anredpa»

No 3ansgaTus Tema 3angaTus

1 Paszgea 1. DiieMeHTHI JIMHEHHOM aaredpbl. MaTpuiibl, 1eHCTBUSA
HaJl MaTPUIIAMHU.
Onpenenureny, UX CBOMCTBA U BhIUMCICHUE. MaTpruyHas 3amuch

2 CUCTEMBI JINHEWHBIX YPAaBHEHU.

3 OOpatHasi MaTpHIla U ee BEIYUCIICHHE.
CucTemMbl TUHEHHBIX aNTreOpandecKux ypaBHEHHUH, OCHOBHBIE TIO-

4 HATHUS U oIIpesiesieHus. Pelenne cucTeM JTMHENHBIX YPaBHEHUN
metoaoM Kpamepa, MeTo0M 00paTHON MaTPHIIHI

5 Pewenne cucreM nuHEHHBIX ypaBHeHu MetoaoM ['aycca. Panr
Marpulibl. Teopema Kponekepa — Kanemm.

6 Merog 'aycca B IpOU3BOJIBHBIX CUCTEMAX JINHEWHBIX YPABHEHUN.

OZIHOPOAHBIE CUCTEMBI TMHEUHBIX YPABHECHHUIA.

Pa3nes 2. DiieMeHTHI BeKTOpPHOI anredpsl. Bexropsl. JIunei-
HbIE ONEpalud HajJ BEKTOpamu, UX cBoicTBa. JIuHeiHOe mpo-
7 CTPAaHCTBO T'€OMETPUYECKUX BEKTOPOB. IIoHATHE TMHEWHOU KOM-
OuHanu BEKTOPOB. JIMHEHHO HE3aBUCUMBIC W JIMHCWHO 3aBHCH-
MBbIE€ CUCTEMBI BEKTOPOB.

[TonsiTue 6a3uca nNpocTpaHCcTBa FeOMETPUUYECKUX BEKTOpoB. Koop-
8 IUHATHI BekTopa. OpToHOpMHUpOBaHHbIH 0a3uc. KommuHeapHoCcTb,
OPTOTOHAJILHOCTh M KOMIIJIAHAPHOCTH BEKTOPOB.

CkansipHO€E IPOU3BEICHUE BEKTOPOB U €TI0 CBOMCTBA. Y CJIOBHE Op-
9 TOTOHAJILHOCTH BEKTOPOB. BEKTOpHOE MpOn3BEACHUE IBYX BEKTO-
POB, €ro CBOICTBA. Y CJI0BHE KOJUIMHEAPHOCTH BEKTOPOB
CMeniaHHOe MPOU3BEACHHUE TPEX BEKTOPOB U €ro CBOMCTBA. BbI-
yuclieHne o0beMa napasuiesienune1a u nupamMubl. Y cIoBUe KOM-
10 IJIAHAPHOCTU BEKTOPOB. BhIUKMCIIEHNE CKAIIPHOTIO, BEKTOPHOTIO U
CMEIIaHHOTO MPOU3BEACHUN BEKTOPOB, 3aJaHHBIX KOOpJAUHATAMU
B OPTOHOPMHPOBAHHOM 0OasHuce.

Jlunetinbie mpocTpancTBa. PazMepHOCTh U 6a3uC TUHEHHOTO MPO-
CTPaHCTBA.

Martpuia nepexoaa ot 6a3uca k 6asucy. [Ipeobpa3oBanue Koop-
JMHAT BEKTOpa MpU M3MEHEeHuHu Oasuca. JIMHelHbIe omepaTopsl,
JEHUCTBUSI ¢ TUHEHHBIMU ornepaTopamu. COOCTBEHHBIC BEKTOPHI U
COOCTBEHHBIE 3HAYECHUSI MATPHIIBI

11

Pa3znen 3. KommiekcHbIe YHCJIa M MHOTO4YJeHbI MHOXXECTBO
KOMIUIEKCHBIX 4Kcen. POpMbl 3alIMCH KOMIUIEKCHBIX yucen. [lei-
CTBHS HaJl KOMIIJICKCHBIMH YnciaaMu. Pa3inokeHne MHOTOYICHA Ha
MHO>KUTEJH, OCHOBHAS TeopeMa anreOpsl

12

Paznen 4. AHaauTHYeCKasi reOMeTPUs

CucreMbl KoopauHaT. Pa3nuuHple TUIIBI ypaBHEHUH INIOCKOCTH

14 PaznuuHble TUIBI ypaBHEHUM MIPSMO HA MIIOCKOCTH U B IPOCTPAH-
CTBE

13




15 B3anmHoe pacnonokeHue NpsAMbIX Ha MJIOCKOCTH M B MPOCTPaH-
cTBE. BpIunciieHre pacCTOSHUM MEXKy ABYMs TOUKaMH, TOYKOU U
npsMOM. BbrunciaeHue pacCTOAHMS MEXAY CKpPEUIMBaIOLIMMUCS
npsIMbIMU. B3auMHOE pacnoioKeHHe IUIOCKOCTEeW. Brruncienue
pacCTOSIHUN MEXTY TOYKOW U IMIIOCKOCTBIO

16 KpuBble BToporo nopsiaka ux reoMeTpuuecKkue CBOicTBa. Y paBHe-
HUS 3JUIHIICA, TUTIEpOoITbl, mapadosbl OO0Iee ypaBHEHHE KPUBOU
BTOpOTro nopsiaka. [IpuBeneHne KpuBoil BTOPOro nopsijka K KaHo-
HU4eckoMy BUAY. [IoBepXHOCTH BTOPOTo MopsIKa

4. Y4eOHO-MeTOAMUYECKOE M MHPOPMALIMOHHOE 0O0ecIeYeHue

4.1. HopmartuBHbie 1o0kyMeHTBI 1 'OCThI

®I'OC 29.03.04. TexHosnorus XymnoKecTBEeHHON 00padoTkn MatepuanoB 26.11.2020 N 1456
2021.

AxafgeMu4ecKuil yu4eOHBIN TUTaH TI0 HampaBieHUIo moarotoBku: 29.03.04 Texuonorus xymo-
XKeCcTBEHHOU 00paboTku MaTepuasioB. [Ipoduib: «Xyn0keCTBEHHOE TPOSKTHPOBAHUE U ITH(]-
POBBIE TEXHOJIOTUH B IOBEIMPHOM MTPOU3BOACTBE». Dopma oOyueHus — ounas. 2023.
AxanemMuyeckuii yaeOHBIN TUTaH 10 HampaBieHuto noarotoBku: 29.03.04 TexHomorus Xymno-
JKeCTBEHHOU 00paboTku MatepuaioB. [Ipoduins: «Pa3paboTka 1 MpOU3BOICTBO U3IEIHI MPO-
MBIIIEHHOTO An3aiiHay. ®opma o0yyenus — 3aounas. 2023.

Marpuiia KOMIETeHIIMN 0 HampaBieHuio noaAroToBku 29.03.04 TexHomorus Xya0KecTBEeH-
HOU 00paboTku MatepuanoB. [Ipoduns: «XynoxkecTBEeHHOE MPOEKTUPOBAHUE M IU(PPOBBIC
TEXHOJIOTHH B IOBEJIIMPHOM MPOU3BOACTBE». DopMa 00yueHust — ounas. 2023.

Martpuna KoMIEeTeHINH 110 HanpaBieHUIo MoAroToBku 29.03.04 TexHonOrus Xya0KecTBEH-
HOI 00paboTku Matepuanos. [Ipoduib: «PazpaboTka 1 MPOU3BOACTBO U3ACIUNA TPOMBIIILICH-
Horo au3aitHa». ®opma o0ydyenus — ounas. 2023.

Vka3 [Ipesunenta Poccuiickoit @enepanuu ot 01.12.2016 Ne 642 «Ctparerun Hay4YHO-TEX-
HOJIOTHYECKOTO pa3Butus Poccuiickonn denepaunny.

[Tpuka3z MunuctepcTBa o6pa3zoBanus 1 Hayku Poccuiickoit @enepanuu ot 23.08.2017 Ne 816
«O06 yrBepxxaeHuu llopsiika MpUMEHEHUs] OpraHU3ALUSIMH, OCYLIECTBISIOMIMMU 00pa3oBa-
TEJbHYIO 1€ATEIbHOCTD, IEKTPOHHOTO O0yUYEeHHU I, AUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHO-
JIOTUH MpU peaTn3anuu 00pa30BaTeIbHBIX MPOTPAMM).

4.2. OcHoBHas JquTEpaTypa

3abonorckuit B.C. JIuneiinas anreOpa u aHaTUTHYECKask TeoMeTpus (YIeOHBIH KOMILIEKC):
yaeOHoe nocobue, 2-¢ uza. Crep. M.: Uzn-so MHOPA-M, 2022. 309 c. (Briciiee o6pa3oBa-
Hue: OakamaBpuar).

Cuporuna W.K. JIluneiinas anrebpa v aHAIMTHYECKAsi TEOMETPHUS: MHTEPaKTUBHBIN KypcC:
yaebHnoe mocodue s By3oB. CII6, U3a-o Jlans, 2022. 180 c.

Kypc nexuuii no nuHeHoi anredpe 1 aHATUTUYECKOI reoMeTpun: yuebHoe nocooue. // Kya-
psasues b.1O., Marsam B.A., [lokazeeB B.B., Uepkecosa ['.B.. M.: MI'TY «MAMW», 2009. —
362c. [http://lib.mami.ru/lib/content/elektronnyy-katalog. 3nexTponHsIi pecypc. |

4.3. [lonosHUTeJbHAS JUTEPATYpPa

Kpatkuii kypc BbICHIEH MaTeMaTWKH [DJEKTPOHHBIA pecypc]: y4del. - DIeKTpoH. JaH. -
MockBa:  JamkoB wu K, 2017. - 510 c¢. [Pexum  pmocryma: URL:
https://e.lanbook.com/book/93522. - 3arn. ¢ skpana.] .
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2. 3y6xos B.I'., JIaxoBckuii B.A., Mapteinenko A.M., Munocues B.b., ITymkaps E.A. Kypc ma-
TEMAaTUKH JIJI1 TEXHUYECKUX BBICIINX yueOHBIX 3aBenenuil. Yactu 1-4. M.: MI'TI1Y, 2012. 400
IK3.

3. Uneun B.A., [To3usak O.I'. Ananutnueckas reomerpusi. M.: Hayka. ['naB. pen-us ¢pusuko-ma-
TeM. JIUT-pbl, 1988. 224 c.

4. bexknemuies, [.B. Pemenue 3amau u3 Kypca aHaIUTUYECKOW M€OMETPUU U JTUHEUHOM aj-
reOpsI [ DeKTpoHHBIN pecypc]: yued. mocobue - DiekTpoH. naH. - Mocksa: ®uzmarnut, 2014.
- 192 c. [Pexxum noctyna: URL: https://e.lanbook.com/book/59632. - 3aru. ¢ skpana. ]

4.4. DueKkTpoHHBbIe 00pa3oBaTe/bHbIE PeCypchl

[IpoBenenHue 3aHATHI U aTTeCTAll BO3MOKHO B JUCTAHITMOHHOM (hopMaTe C IPUMEHEHUEM CH-
CTEeMbI JIUCTAaHIMOHHOTO 00y4eHus yHusepcurera (CJO-LMS) Ha ocHOBe pa3pabOTaHHBIX Ka-
denpoit «MaremaTHKay 3IIEKTPOHHBIX 0Opa3oBarenbHBIX pecypcoB (DOP) mo Bcem paznenam
POTrPaMMBbI:.

Hasanne OOP
Jluneiinas u BekTopHas anredpa | https://online.mospolytech.ru/course/view.php?id=3368
AHanuTHYecKas TeOMETPHS https://online.mospolytech.ru/local/crw/course.php?id=2843

Jluneiinas anreOpa u aHamuTu- | https://online.mospolytech.ru/course/view.php?id=462
gecKasi TeOMETpus

Pazpaborannsie JOP BKII04AIOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.
[Topsaok mpoBeneHHs padOT B AUCTAHIIMOHHOM (hopMmaTe yCTaHABINMBACTCS OTACIBHBIMU PACIO-
PSOKEHUSIMU TIPOPEKTOpa Mo yueOHoH paboTe W/mim EeHTPOM y4eOHO-METOANYECKOH paboTHI.

Kaxnprii cTyneHT oOecrieueH WHAMBUAYAIBHBIM HEOTPAHHMUYEHHBIM JIOCTYIIOM K 3JEKTPOHHOM

OMOJINOTEKE MOCKOBCKOI'O ITOIUTEXA

https://online.mospolytech.ru/course/view.php?id=7621&section=1 .

HNHTepHeT-pecypehl BKIIOYAIOT YI4eOHO-METOAMYECKUE MaTepraibl B AICKTPOHHOM BHJE, MPE-

CTaBJIeHHBIE Ha caiiTe mospolytech.ru B paznene: «llenTp MaTemaTuyeckoro oOpa3oBaHM

(http://mospolytech.ru/index.php?1d=4486,

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

[Tonesnbpie yueOHO-MeTOAMYECKIE U MHPOPMAIMOHHBIE MATEPUAITBI PEACTABICHBl HA CAlTax:
http.//exponenta.ru, http.//eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepeuens pecypcoB nH(POPMAIIMOHHO-TEIEKOMMYHUKAIMOHHOW ceT «IHTepHET» JJIsl OCBOCHUS

TUCIUIIIMHBL: www.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. JInueH3noHHOe ¥ cBOOOHO pacnpocTpaHsieMoe POrpaMMHoOe

o0ecreyeHue
Ne| HaumenoBanue | Pazpa6orunk I1O JocTtynHocTh Ccblika Ha Enunblii peectp
(mpaBoodJ1aga- (IMEeH3HOHHOE, | POCCUIICKUX MPOrpPamMM st
TeJIb) cBO0OIHO pac- 9BM u B/l (npun Haanuun)
NpocTpaHsieMoe)
1 | Astra Linux | OOO Jlunen3nonnoe https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_1d=9540
ACTPA" 36




MoitOduc 00O "HOBbBIE
OBJIAYHBIE

TEXHOJIOT' 1"

JInnensuonHoe

https://reestr.digital.eov.ru/ree

str/301558/?sphrase_1d=9433

75

BOYHBIC¢ CUCTEMBbI

4.6. CoBpeMeHHbIe npodeccHoOHATbHBbIE 0a3bl JAaHHBIX U HH(OPMALIMOHHBbIE CIIPa-

Ilepeuenns pecypcoB cetn UHTepHeT, 1OCTYNHBIX 1JI51 OCBOCHHUS IMCUMIIJIMHbI:

HaumeHnoBanue

Ccbuika Ha pecypc

JocTtynHocTh

HNHdpopManMOHHO-CIIPABOYHBIE CHCTEMBbI

https://stackoverflow.co

Hoctynna B cetn UH-

Stack Overflow / TepHET O6e3 orpaHuye-
m
HUH
HUndopmanmonnsie pecypest Cetn | http:// www.consultant.ru | JlocTynmHo
Koncynprantlimtoc
ITopTan ®enepanpHBIX TOCyaap-
P P YA4p http://www.fgosvo.ru. HoctymHo

CTBEHHBIX 00pa30BaTEIFHBIX CTAaH-
JapTOB BICHIETO 00pa30BaHUs

DJIeKTPOHHO-0MOJIMOTEYHbIE CHCTEMbI

Jlanb https://e.lanbook.com/ HoctymnHa B cetn UH-
TepHeT 0e3 orpaHuye-
HUH
IPR Books https://www.iprbookshop | loctynna B cetu 1n-
ru/

TepHeT 0e3 orpaHuye-
HUHI

IpodeccnonanbHbie 6a3bl JAHHBIX

basa naHHBIX HAy4HOMH AJIEKTPOH- http://www.elibrary.ru HoctynHo
HOW OMOIMOTEKH
(eLIBRARY.RU)
Web of Science Core Collection — | http://webofscience.com | JoctymHo

MoJIUTEeMaTHUecKas pe)epaTUBHO-
oubnuorpaduueckas u
HayKoMeTpu4deckas (ondamomeTpu-
geckas) 0aza JaHHBIX

5. MaTtepuajibHO-TeXHUYECKO€e o0ecredeHue TUCIMITHHbI




MartepuaiabHO — TeXHUYECKas 0a3a YHUBEPCUTETa 00ECIICYNBALT MPOBEACHNUE BCEX BUIOB
3aHSTHH, TPEyCMOTPEHHBIX YUCOHBIM TIAHOM, U COOTBETCTBYET ACHCTBYIOIIUM CAaHHTAPHBIM H
MPOTUBOMIOXKAPHBIM MPABUIAM U HOPMaM.

Kadenpa «MaremaTtrkay He pacroiaraeT COOCTBEHHBIM ayTUTOPHBIM (POHIOM H UCTIOIb-
3yeT y4eOHbIe ayAUTOPHH U3 001Iero (JoH/Ia YHUBEPCUTETA.

[Tpy HEOOXOAUMOCTH /TSl TIPOBEICHHUST MHTEPAKTUBHBIX MMPAKTHUECKUX 3aHSATHIA UCTIOJB3Y-
I0TCSI KOMITBIOTEPHBIE KIJIACChl YHUBEPCHUTETA.

6. MeToauyecKkue peKoMeH AU

6.1. MeToau4veckue PECKOMEHAAIIUN IJIA MTpenoaaBaTe’id 1o opraumsainumn 06yqe-
HUsA

[Ipexne Bcero, caenyeT oOpaTuTh BHUMAHKUE CTYICHTOB Ha TO, YTO IPAKTHYECKU BECh U3Y-
YaeMbIil UMU MaTepuaj He TpeOyeT KakoH-I100 CriennaabHON (JOTMOTHUTEIBHOM) MMOATOTOBKH 1
BITOJIHE MOJKET OBITh YCIEIIHO U3YUeH, €CITU CTYACHTHI OYAYyT MOCEIaTh 3aHITHS, CBOSBPEMEHHO
BBITNOJIHATH JOMAITHHE 3aJjaHHsI ¥ TI0JIb30BaThCA (IIPH HEOOXOJMMOCTH ) CUCTEMOM IMJIaHOBBIX KOH-
CyJIbTallM B TEUEHHME KaXKJ0ro ceMectpa. Boienmume B Kypc MaTeMaTUKU pa3/ielibl SIBISIOTCS
KJIACCHYECKHUMH, B TO K€ BPEMS OHU NMPAKTUYECKU OPUEHTUPOBAHBI, TAK KaK UMEIOT IIUPOKOE pac-
MPOCTPAHEHHUE ISl PEIICHHS Pa3HOTO PoJia 3a/1a4 BHYTPH CaMOil MaTEMAaTHUKHU U MPUKJIAHBIX 3a-
nad. IX ocBOoeHHE MOMOKET CTYJIEHTaM JIOTHYECKH BEPHO, apryMEHTHPOBAHO M SICHO CTPOUTH
YCTHYIO U MUCbMEHHYIO Peub, YCIEUTHO MPUMEHATh HAKOTICHHBIC 3HAHUS B IPO(ECCHOHATBLHOM
JEeSITeIbHOCTH.

Heo0OxomuMo ¢ caMoro Havasna 3aHSITHH pEeKOMEHI0BATh CTYACHTaM OCHOBHYIO U JIOTIOJ-
HUTEJIBHYIO JTUTEPATypy, a B KOHIIE CEMECTPa JaTh CIIMCOK BOIIPOCOB JIs TOATOTOBKH K 3K3aMEHY.

Ha nmepBoM 3aHATHY IO TUCIUILTAHE CIIEAYET 0053aTebHO MPOUH(DOPMHUPOBATH CTYICH-
TOB O BUJE U (popMe MPOMEKYTOUHOM aTTeCcTalluy 10 AUCLUILINHE, CPOKAX €€ MPOBEICHNUS,
YCIIOBHSIX JTIOMYCKa K MPOMEXKYTOUHON aTTECTAllMU, TPUMEHSEMbIX BUAAX MPOMEKYTOUHOT'O KOH-
TPOJISL.

N3noxenue TeopeTMueckoro mMaTepualia JTOJDKHO COMPOBOXKAATHCS WIUTFOCTPATUBHBIMHU
pUMepaMu, TIIATEIbHO OTOOPAHHBIMU IMpernojaBaTesieM TakK, YTOObl TEXHUYECKUE TPYAHOCTH U
BBIKJIAJIKU [IPU PEILIEHUH 33]I1a4¥ HE OTBJIEKAHU OT IJIABHOTO: OCMBICICHUS UAEH U CYTH MPUMEHSI-
eMbIX MeTo10B. ClieryeT Bcerna yka3blBaTh IPUMEPhl MPAKTHUECKOrO MPUMEHEHHUS PACCMOTPEH-
HBIX Ha 3aHATHIX YpaBHEHUH U GOpMYyIL.

[IpakTueckue 3aHATHS AOHKHBI ObITh OpraHU30BaHbI MPENOIaBaTeIeM TakKUM 00pa3oM,
4TOOBI OCTABAJIOCH BPEMsI Ha MEPUOJUYECKOE BHITIOJHEHUE CTYACHTAaMU HEOOJBIIONH CaMOCTOS-
TeIbHOU pabOTHI B ayAUTOPHH JIJIsl IPOBEPKH YCBOCHHSI M3JI0KEHHOT'O MaTepuaa.

[IpenogaBaTens, BeAyImuid MpaKTUYECKUE 3aHATHS, JODKEH COTJIACOBBIBATh yU4eOHO-TeMa-
TUYECKHH TUIaH 3aHATHH C JIGKTOPOM, UCTIOJIB30BaTh €AMHYIO CHCTEMY 0003HAYCHH.

[IpenogaBarento cueayeT NTOOMBATHCS CHCTEMATHYECKOW HEMPEPBIBHOW PabOTHI CTYICH-
TOB B TE€UCHHE CEMECTPA, HEOOXOAMMO BBISIBISATH CHIIBHBIX CTY/IEHTOB U IIPHUBJIEKATh UX K HAYYHOU
paboTe, K yJaCTHIO B pa3HOTO POja OJIMMITHAIaX U KOHKYpCax.

CTylIeHT AOJKEH oUlyliaTh 3aMHTEPECOBAHHOCTh MPENoIaBaTeNsl B JOCTUKEHUH KOHEU-
HOTO pe3ylbTaTa: B MPUOOpPETeHHH OOYYaIONUMUCS TPOYHBIX 3HAHWUN, YMEHWH WM BIaJCHUS
HaKOIUICHHON MHpOpMAaIMel 11 pereHus 3a1a4 B Mpo(ecCHOHaIbHOM IS TEIIbHOCTH.

6.1.1. O6pa3oBaTe/IbHbIE TEXHOJIOTUHU

Bo3MoxHO npoBeeHNEe 3aHATUI U aTTeCTaluil B JUCTAaHIIMOHHOM (hopMmaTe ¢ MPUMEHEHHEM CHU-
cTeMbl AucTaHIMoHHOTO 00ydyeHus: yHuBepcutera (CJIO-LMS) Ha ocHOBe pa3paOOTaHHBIX Ka-
denpoit «MateMaTHKa» IEKTPOHHBIX 00pa3oBarenbHbIX pecypcoB (DOP) (cm. m.4.4).
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[opsinok npoBeneHus paboT B TUCTAHIMOHHOM (pOpMAaTe yCTAaHABIUBACTCS OTAEIBHBIMH PacCIo-
PSOKEHUSIMH TIPOPEKTOPA M0 y4eOHOM paboTe W/ WK IEHTPOM y4eOHO-METOANIECKOM pabOTHI.

6.2. Mertoanueckue yKazanus JJs1 00y4al0UIUXCSl IO OCBOEHHIO
AUCIHHIIINHBI

Pazgen: 3j1eMeHTHI JIMHEHHOH ajareOpbl

Martpunsl 4 onpeaeaurtenau. [Ipexe Bcero, CTyIEHT JOJDKEH MOHSATH, YTO MaTPHIIA —
9TO TabnuIa yncen (mpuyeM dTa TabJIMia MOKET UMETh OJITMHAKOBOE YHCJIO CTPOK M CTOJIOIOB, a
MO3KET OBITh U IPSIMOYTOJIBHO ), @ OMIPEICIUTEINb- 3TO YUCIIO, 3aIUCHIBAEMOE B BUIC KBaIPATHON
TaOJHIIBI, TO €CTh ONPEACIIUTENN CYIECTBYIOT TOJIBKO Y KBaIpaTHBIX MaTPHII.

Crnenyer o6paTuTh 0c000€ BHUMAHUE HA ONIEPALIUI0 YMHOKEHHUS MPSAMOYTOJIHBIX MAaTPHUIL
Y TIOHATH, KAKUM IIOTY4YaeTCs TOPSI0K MATPUIIBl — Mpou3BeaeHus. OCOOCHHOCTh MaTPHI] TAKKe
COCTOUT B TOM, YTO NPOU3BEICHIE MAaTPUI] HE IEPECTAHOBOYHO, TO ecTh AB # BA .Crnenyet 005-
3aTeNIbHO YOCTUTHCS B 9TOM, PEIIUB COOTBETCTBYIOIIUE 3a/1a4H.

BaxHbIM sBiIseTCS NOHATHE 00paTHOW MaTpuibl. Hano 3HaTH yCIIOBHE CyIECTBOBAHUS
00paTHOM MaTpPHUIIBI U AITOPUTM €€ TocTpoeHus. [locie ee BEIYMCICHHS 1es1eco00pa3Ho JIeaTh

IPOBEPKY NPaBUILHOCTH PENIeHHs, BHIIOIHUB ONepanuio yMHoKeHuss A~ A = E (1oskHa 1oy-
YUTHCS CMHUIHASI MATPHIIA)

[Ipu u3ydeHuu onpenenuresneii Ha10 YETKO YCBOUTH MOHATHS MUHOpPA, alreOpandyeckoro
JIOTIOJTHEHMS, 3HaTh MHOTOYMCIIEHHBIE CBOMCTBA onpeaenuTens. s oCBOGHUs] TEXHUKU BBIYKC-
JICHUs OTpeeNuTeNel 1eaecoo0pa3Ho, BbIOpaB MPOU3BOJIbHBIN ONpEAeNUTENb BBIIE TPETHETO
MOPSZIKA, PACKPBITh €T0 PA3IUYHBIMU CIIOCO0aMU, MIPUMEHSISI PA3JIOKEHHE U MO0 CTPOKaM H TIO
crosidriam. OOpaTuTe BHUMaHUE, KAaKWe CTPOKHU (CTOIOIIB) TPEANOUTUTEIbHEE BRIOUPATH TSI pac-
KPBITHS OTPEACTUTENS, YTOOBI YIPOCTUTH €ro BerunciaeHne. Oco0eHHO 3(h(hEeKTUBHO BBIYHCICHHE
OTIpeAeNUTEINSI C IOMOIIBbIO AIEMEHTAPHBIX MTPe0Opa3oBaHuil, MPUBOIAIINX €0 K TPEYrOJIbHOMY
BUJTY.

[Ipu u3ydeHnn pemnieHnii cucTeM JUHEHHBIX anreOpandeckux ypaBHeHuit (CJIAY) obpa-
TUTE BHUMAaHHUE, MIPEXKE BCET0, HAa TIOHATHE PELICHUS CHCTEMBI M YCIIOBUS CYILIECTBOBAHUS pellie-
HUH B 3aBUCHUMOCTH OT COOTHOILLIEHHS MEKy PAHIOM MaTpPUIbl, PAHT'OM PACIIMPEHHON MaTPHIIbI
CUCTEMBI M YUCJIOM HEM3BECTHBIX M ypaBHeHUU. OOpaThTe BHUMaHUE HA YCIIOBUS MPUMEHEHUS
dopmyn Kpamepa u meroga oOpaTHO# MaTpuilbl. BHUMaTenpbHO pa3depuTe MpUMeEphl perieHUs
IPOM3BOJILHBIX CHCTEM JIMHEWHBIX airedpanyecKux ypaBHeHUH metonoMm ['aycca (BBeneHue 6a-
3MCHBIX U CBOOOTHBIX TTEPEMEHHBIX ).

Pa3nes: JeMeHTBI BEKTOPHOH aare0pbl

[Ipu n3yuyeHun naHHOW TeMbl OOpaTUTE BHUMAaHUE Ha JMHEIHbIE OMepaluy HaJ BEKTO-
pamu, Ha OHSTHSI TMHEHHON HE3aBUCUMOCTH U TMHEWHOMN 3aBUCIMOCTH BEKTOPOB, Ha )yHIaMEH-
TaJbHOE MOHATHE 0a3Kca BEKTOPHOTO MPOCTPAHCTBA (M OPTOHOPMHUPOBAHHOTO Oa3uca), Ha pasiio-
KEHHE BEKTOpa 1o 6a3ucy.

3HaTh omnpenesaeHe, TeOMETPHUUECKUE CBOMCTBA CKAJIIPHOTO, BEKTOPHOTO U CMEUIAHHOTO
MIPOU3BEICHUS BEKTOPOB, POPMYIIBI I UX BHIYHCIICHHS B BEKTOPHOU U B KOOPIWHATHOU (hopme.
O0s13aTeNbHO 3HATh U YMETh MPOBEPSITH YCIOBUS OPTOTOHAILHOCTH, KOJUIMHEAPHOCTH U KOMILIa-
HApHOCTHU BEKTOPOB.

Pa3nesi: kKOMIJIEKCHbIE YHCJIa 1 MHOTO4JIEHbI

B sTom paznene, mpexze Bcero, HaJlo MOHATh, YTO KOMIUIEKCHOE YHCIIO SBUJIOCH PACIIN-
pEeHUEM MOHATHS AEHCTBUTEIBHBIX YHCEN, 3HATh ONpeneieHne U Tpu GOpPMBbI 3aMTUCH KOMILIEKC-
HOTrO Yucina (anredpanyecKyro, TPUrOHOMETPUUECKYIO U TIOKa3aTeIbHYIO), TEOMETPUYECKYIO HH-
TepHpeTaio KOMILUIEKCHOTO YHCIa U B3aUMHO-0IHO3HaYHOE COOTBETCTBUE MEXKAY MHOKECTBOM
KOMILJIEKCHBIX YHCET U MHOXKECTBOM TOYEK KOMIUIEKCHOW IUIOCKOCTH. 3HaTh (popmyny Ditnepa.
KommuiekcHble ynciia MOKHO M300pa)kaTh C TOMOIIbI0 BEKTOPOB HAa KOMILJIEKCHOM TJIOCKOCTH.
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[TosToMy omepanuu ClIOKEHHSI U BBIYMTAHHS KOMIUIEKCHBIX YHCET MOTYT OBITh CBEJIEHBI K OIepa-
IUSIM CJIOKEHUS U BBIYUTAHUSI COOTBETCTBYIOIIUX BEKTOPOB.

Hano 3HaTh U yMETh BBIMIOJHAT ONEPAIN YMHOKEHUS, IEJICHHSI, BO3BEICHUS B ITOJOKH-
TEIbHYIO CTENEHb KOMIUIEKCHBIX YHMCEN, 3alIMCAHHBIX B TPUTOHOMETpHUUYECKOH (popme, n3Bieye-
HUSI KOPHS N-0if CTENEHN U3 KOMIUIEKCHOTO YHCIIA.

CrnenyeTr 0OpaTUTh BHUMAaHHE HA TO, YTO MHOKECTBO KOMILIEKCHBIX YHMCEN SIBJISIETCS 3a-
MKHYTBIM, TO €CTh JIF00ast anreOpandeckas onepamus HaJ KOMIUIEKCHBIMU YHCIIaMU HE BBIBOJIUT
3a mpeesbl 0071acTh KOMIUIEKCHBIX YHCE.

Hano 3HaTh pa3nuvHbie BUIBI Pa3I0KEHUS MHOTOUICHA HA MHOKHTEIHU JJIs CIy4aeB, KO-
I/1a Cpeay KOpHEe MHOTo4IeHa MOTYT OBITh KpaTHbIE, KOMIUIEKCHBIE KOPHU. DTHU CBEACHUS OYIyT
UCIIOJIb30BAThCS, HAlPUMEP, B MHTETPAIBHOM HCYHUCICHUU TPU BBIYMCICHUU WHTETPAIOB OT
JIPOOHO-PAIMOHATILHBIX (DYHKITUH, TIPH PEIICHUH JTUHEWHBIX OJTHOPOIHBIX TUd(epeHIInaTbHBIX
YPaBHEHHI N-T0 MOPSIIKA C IOCTOSHHBIMU KO3 UIIEHTAMU.

Pazngen: AHajauTuyeckasi reoMeTpust

[Ipy n3yd4eHNN aHAIUTUYECKON T€OMETPUU CIIEIYET, IPEXKAE BCETO, IOHATh, YTO €€ 3a7a4e  sIB-
JSIETCSl U3YYEHHE TE€OMETPUUYECKUX OOBEKTOB MPHU MOMOIIM aHATUTUYECKUX METOJIOB anreOpsl U
MaTeMaTHYECKOro aHaiu3a. B ocHOBe Takoro moxo/a JIeKUT METOJT KOOPHHAT, BIIEPBBIE CUCTE-
Matudecku mpuMeHeHHbIN P. JlekapTroM. OCHOBHBIC TIOHSTHS T€OMETPUH (TOUYKA, MpsMasi, TI0C-
KOCTh) SIBIIIFOTCSI HEOTPEICIIIEMbIMH, U JUISI UX OMUCAHHS MPUMEHSIETCS aKCHOMAaTUYSCKUI Me-
TOJ1, TO3BOJISIFOIINM YCTAHOBUTH B3aMMHO OJJHO3HAYHOE COOTBETCTBHUE MEXK]LY MHOKECTBOM TOUYEK
OpSMOM ¥ MHOKECTBOM JICHCTBUTENILHBIX YUCEI U, TAKIM 00pa30oM, BBECTU CUCTEMY KOOPIUHAT.
Hazno yetko ycBouTh pa3nuyHbie GOpMBI YpaBHEHHM MPSMO U MIIOCKOCTH YMETh MEPEXOIUTH OT
oJtHOM (opMbI K Apyroi. ClieayeT OCMBICIUTD U YCIEIIHO MPUMEHATh PEIIeHUs KIACCHUECKUX
3a]a4 aHAIUTUYECKOM T€OMETPUM O B3aMMHOM DPACIIOJIIOKEHHH MPSIMBIX U IUIOCKOCTEH, yMEThb
OTIPENIeNIATh YIJIbI U PACCTOSHUS MEXKIY Pa3IMYHBIMU [€OMETPUUECKUMHU 0ObEKTaMHU.

OTMeTHM B 3aKJIIOUEHHUE, YTO YCIEUTHOE U3yUYeHUEe AUCUUIUINHBI « JInHelHas anrebpay,
nproOpeTeHrue HeOOXOIUMBIX KOMIIETCHIINN, YMEHUH U HABBIKOB BIIQ/ICHUS MATEMATUIECKUM arl-
napaToM TpeOyeT OT CTYJIEHTOB OOJBIION CaMOCTOSTEHHON paboThl. OOpaTUTE BHUMAHUE, YTO
KOJINYECTBO YacOB, OTBOAMMBIX HAa CAMOCTOSITENIFHYIO Pa0OTy B COOTBETCTBHH C YU4E€OHBIM ILjIa-
HOM, OOJIbIIIE€ YKCIIa YaCOB, OTBOAMMBIX HA BCE BUJIbI ayTUTOPHBIX 3aHATUH.

7. ®OH OLICHOYHBIX CPEACTB

®DoH/T OLIEHOYHBIX CPEJACTB mpejcTaBiieH B [Ipunokennn 2 kK pabodeil mporpaMMe M BKIIOYAET
pazaensl:

1. MeTo bl KOHTPOJIS U OLICHUBAHUSI PE3yJIbTaTOB O0yUYEHUS

2 llIxana 1 KpUTEPUU OLIEHUBAHUS PE3yTbTATOB O0YUCHHUS

3. O1ieHOYHBIE CPEICTBA

3.1. Texymuii KOHTPOJIb

3.2. [IpoMexyTOoUHasi aTTecTarus
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Ilpunoscenue 1

TemaTuyeckui IJIaH TUCHUIINHBI «J/InHelHAs aJaredpa) Mo HANPABJIECHUIO MOATOTOBKH
29.03.04 «TexHoJI0TMs XyA0:KeCTBEHHOH 00pa00TKH MaTEepPHAIOB)
[Tpodunu
«Xya0xKeCTBEHHOE IPOEKTUPOBaAHUE U HU(PPOBbIE TEXHOJIOT UM
B I0BEJIMPHOM MPOU3BOJACTBE»
«Pa3paboTKa u MPOM3BOACTBO U3/1eJIUI MPOMBIIJIEHHOTO TU3ATHA)

(6akanaBp)
Ounas popma o0yueHUs
['on HaGopa 2023/2024
Buawbl yueOHo# padoThl,
BKJIIOYasi CAMOCTOATEIbHYIO Bujabl caMmocTosiTe/IbHON PadoThI DopMmbI
=3 aTrrecra-
5 = padoTy CTy1IeHTOB Crynenros
Paznen § S ’ 101071
& = M TPYA0EMKOCTh B Yacax
n/n CP | KC
J | I/C | Jlab C P K.P. | K.II. | PI'P | Pedepar | K/p | D 3
IlepBbIii cemecTp
Pa3nen 1. DiemMeHTHI IMHEIHOM aJI-
1.1 | redpsl Matpuiibl, A€MCTBUSL HAJ MaTPH- 1 1 2 2 3
HaMHu.
Onpenenurenu, UX CBOMCTBA M BBIYUCIIE- 3
HUe. MaTpuyHasi 3alMCh CUCTEMBI JIMHEH-
1.2 | e o 1 2 2 +
YpaBHEHHUII.
Boinaya zananuii PI'P Ne 1 no jiuHeiiHo
ajareope .
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1.3

OOpatHas MaTpuIla U ee BRIYUCIIeHHne. Mar-
pUYHas 3alMHUCh CUCTEMbl JIMHEWHBIX YypaB-
HEHHUH.

1.4

CucTeMbl TUHEHHBIX anTreOpanvdecKux
YpaBHEHUI, OCHOBHBIE ITOHATHS U OIIPE/e-
JeHusi. PerieHue cucTeM JTMHEHHBIX ypaB-
HeHui MmetogoM Kpamepa, MmeTogom oOpat-
HOW MATpPHILIbI

1.5

Pewienne cucreM TMHENHBIX YPaBHEHUN
MeroaoM ['aycca. Panr marpuusl. Teo-
pema Kponekepa — Kanesnu.

1.6

Merog 'aycca B IpOU3BOJIBHBIX CUCTEMAX
JMHENHBIX ypaBHeHUN. OTHOPOAHBIE CH-
CTEMBI JINHEWHBIX YPaBHECHUM.
CamocrositesibHas padora Nel B aynuro-
pMH 110 JTHHEHHOM anaredpe

1.7

Pasznea 2. Bextopsl. JIuneliHble onepanuu
HaJl BEKTOpaMH, UX CBOWCTBa. JIMHElHbIE
KOMOWHAIMKA BEKTOPOB. JIMHEHHO HE3aBH-
CHMEIC M JUHEHHO 3aBHCHUMBIC CHCTEMEI
BEKTOPOB.

Bbiiaua 3aganuii PI'P Ne2 no BekTopHOii
ajreope.

1.8

[Tonsitue Gasuca. KoopauHaTbl BeKTOpa.
KomnHeapHOCTB, OPTOrOHAIBHOCTD U KOM-
IUIAHAPHOCTH BEKTOPOB.
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1.9

CkansspHO€E NPOU3BEICHHUE BEKTOPOB U €TI0
CBONMCTBA. BekTopHOE Npou3BeNECHUE ABYX
BEKTOPOB, €r0 CBOMCTBA.

1.10

CMmeniaHHOe MPOU3BEJICHUE TPEX BEKTOPOB
U ero cpoiictBa. Beruucienne odbema mna-
pauienenumnena. YcCIOBHE KOJUIMHEApHO-
CTH, OPTOrOHAJIBHOCTH M KOMILTAHAPHOCTH
BEKTOpOB. OpTOHOPMHUPOBAHHBIN Oaswc.
Brluucnenue ckansgpHOTO, BEKTOPHOTO H
CMEIIIaHHOTO MPOU3BEACHUN BEKTOPOB, 3a-
JaHHBIX KOOpAWHATaMH B OPTOHOPMHPO-
BaHHOM Oa3uce.

CamocrosiTesbHast padora Ne 2 B ayanro-
p¥H 110 BEKTOPHOIi ajredpe

10

JIuneitnpie mpocTpaHcTBa. PasmepHOCTh U
0a3uc JIMHEHHOTO MPOCTPAHCTBA.

Martpuna mepexoma ot 06a3uca Kk 0azucy
npeoOpa3oBaHre KOOPAWHAT BEKTOpa IpH
n3MeHeHuu 6asuca. CoOCTBEHHBIE BEKTOPBI
n COGCTBGHHBIC 3HA4YCHUS JTUHEUHOTO OIle-
paTopa.

11

1.12

Pa3znen 3. KommiiekcHble YHCJIa U MHO-
roujieHbl MHOXECTBO KOMIUIEKCHBIX YH-
cen. @opMbl 3aMuCcH KOMIUIEKCHBIX YUCE.
Ornepanuy HaJ KOMIUICKCHBIMU YHCJIAMH.
PasnoxeHue MHOTOUWJIEHAa Ha MHOMKHUTEIIN
OCHOBHas TeopeMa ajareOpsl

12

1.13

Pa3nen 4. AHannTH4yecKasi reoMeTpust
Cucrembl KoopAWHAT. Pa3nuyHbie THUIBI
YPaBHEHUH IIJIOCKOCTH

Boigaua 3aganuii PI'P Ne3 mo anaauTu-
YECKO#l reoMeTpuu

13
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1.14

PaznuuHble THOBI ypaBHEHH MNpsAMOW Ha
IJIOCKOCTH U B IPOCTPAHCTBE

14

1.15

B3anMHoe pacrnosioxkeHue npsiMbIx Ha IJ10C-
KOCTHU U B MPOCTpaHCTBe. Briuncnenue pac-
CTOSIHUM MEXIY ABYMSI TOUKAMH, TOYKOW U
psAMOH.. B3auMHOE pacmoioKeHHue III0C-
KocTell. BbIunclieHHEe pacCTOSHUN MEXIy
TOYKOW U MIIOCKOCTBIO

CamocrositeabHast padora Ne 3 B ayauro-
PHH 110 AHAJIUTHYECKOH reOMeTPHH

15

1.16

KpuBbie BTOpOro nopsiika Mx reoMmerpuye-
CKHE CBOWCTBA. YpaBHEHHMS JJUIMIICA, TH-
nepOosel, mapabonsr OOmee ypaBHEHHE
KpuBOM BTOporo mnopsiaka. IlpuBenenue
KpUBBIX BTOPOrO IMOpsAIKa K KaHOHHYE-
ckomy Buny. [loBepxHocTH BTOpOro Imo-
psaka

16

dopMma aTTecTaluu

19-
21

Bcero yacoB no jucuumJInge

16

32

60

PI'P

cam
pao.
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Ilpunoscenue 2

®OH/I OHEHOYHbIX CPEJICTB
MO JUCUMUILINHE

«/Iuneitnas aareodpa»

Hanpasnenue noaroroBku: 29.03.04 «TexHomorust Xy 0KecTBEHHOW 00pabOTKK MaTepHaIoBy.
[Mpodpmnn: «XynoxxecTBEHHOE MPOSKTUPOBAHUE U U(PPOBBIE TEXHOIOTHUHU B I0BEJIMPHOM IIPOU3BO/I-
ctBey. «Pa3paboTka u MPOU3BOJCTBO M3/EIHI MPOMBIIIJICHHOTO TU3aifHaY.

®opma o0yueHHs: OUHasl.

Kadenpa: «Marematukay

1. MeToabl KOHTPOJISA ¥ OLICHMBAHUS Pe3ybTATOB 00y4eHM s

JU1s1 KOHTPOJISl yCIIEeBaeMOCTH M KaueCTBAa OCBOCHUS JUCLUILUINHBI HACTOSAILEH porpaMmMon
IIPEyCMOTPEHBI CIEAYIOINE BUbI KOHTPOJIS:
- KOHTPOJIb TEKYILIEN YCIIEBAEMOCTH (TEKYILIUN KOHTPOJIb);
- IPOMEXYTOYHAs aTTeCTaus (IK3aMeH).

2. llIkaa 1 KPUTEPUH OLIEHUBAHUSA Pe3yJIbTATOB 00y4eHM I

®opmMa POMEKYTOYHOM aTTECTALMH: IK3aMeH

[TpomesxyTouHas aTTectanus oOyyaromuxcs B popMme sK3aMeHa IPOBOJUTCS 110 pe3yIbTaTaM
BBITOJIHEHHS BCEX BUJIOB yU4eOHOM paboThI, MPeAyCMOTPEHHBIX y4eOHBIM IIJIAHOM 110 JAHHOW JANCIH-
IUIMHE, IIPY 3TOM YYUTBIBAIOTCS PE3YyJbTAaThl TEKYLIErO0 KOHTPOJIS YCIEBAEMOCTH B TCUECHHE Ce-
mectpa. OleHKa CTENeHH JTOCTHKEHUsT 00yJaloIIUMUCS TUIAHUPYEMbIX PE3yJIbTaTOB 0OY4YEHHUS IO
JUCLHUIIIIMHE TIPOBOAUTCS IPENoJaBaTeeM, BEAYIIUM 3aHATHUS 110 AUCLUIUIMHE METOJOM JKCIEPT-
HOW oueHkKH. 11o uToram mpoMeXyTo4HOM aTTECTALMK IO NUCHUIUIMHE BBICTABIIAETCS OLEHKA «OT-
JIUYHO», «XOPOIIO», «yAOBJIECTBOPUTEIBLHO» UIH «HEYIOBJICTBOPUTEILHOY.

IIkana oneHUBaAHUA Onucanne

BeimosHeHBI Bce 00si3aTe/IbHbIE YCJIOBHSI MOJATOTOBKH CTY-
JeHTa K TPOMEKYTOYHOW AaTTeCTallM|, IPEIyCMOTPCHHEIC
nporpaMMoil JUCHUIUIMHBL CTYACHT IEMOHCTPUPYET COOTBET-
CTBHE 3HaHWH, YMCHUH, HABBIKOB ITOKA3aTEIISIM, IPUBEICHHBIM B
OTandHo TabnuIax, onepupyeT MPUOOPETEHHBIMU 3HAHUSMHU, YMCHUSIMH,
HaBBIKAMH, NMPUMEHSET UX B CUTYAIMSIX MOBBIIMICHHON CIIOKHO-
CTH. HpI/I 9TOM MOTYyT GBITB JOMYHICHBI HC3HAYHUTCIIbHBIC
OLIMOKH, HETOYHOCTH, 3aTPyIHEHHs MpPU TEepeHOce 3HAHUN U
YMEHUH Ha HOBBIC, HECTaHAAPTHHIC 3a/Ia4H.
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Xoporo

BrimonHeHs! Bce o0si3aTesIbHbIE YCJI0BHSI MOATOTOBKHM CTY-
JeHTa K THPOMEKYTOYHOH aTTecTalliu, MPEIyCMOTPEHHBIE
nporpaMMoil TUcHUIUIMHBL. CTYIEHT JI€MOHCTPUPYET COOTBET-
CTBUE 3HAHUH, YMEHUH, HABBIKOB [MOKA3aTENsIM, IPUBEJCHHBIM B
TabIIMIaxX, OMEPUPYET MPHOOPETEHHBIMH 3HAHUSMHU, YMCHHUSIMH,
HaBbIKaMH. B TO jxe BpeMs Ipu OTBETE JOMYCKAET HECYIIECTBEH-
HbI€ MOTPEIIHOCTH, 3aJaul PelIaeT ¢ HeJI0YeTaMH, HE BIIHSIO-
MMM Ha OO X0/ peLIeHHUS.

VY 10BIIETBOPUTENHHO

BrimonHeHsl Bce 00s13aTesibHbIE YCJIOBMS NMOATOTOBKH CTY-
AeHTa K TPOMEKYTOYHOH aTTecTallMu, IPEIyCMOTPEHHBIC
nporpaMMoil ucuUIUIMHEL. CTYAEHT JEMOHCTPUPYET COOTBET-
CTBHE 3HaHUH, YMEHUH, HABBIKOB ITOKA3aTeIISIM, IPUBEICHHBIM B
TabIMIax, onepupyeT NpUOOPETEHHBIMU 3HAHUSAMH, YMEHHUSIMH,
HaBblkaMu. Ho mokasbiBaeT HeryiyOOKHe 3HaHUs, P OTBETE HE
JIOITyCKaeT rpyObIX OMMOOK WM MPOTUBOPEUN, OJJHAKO B (op-
MYJIMPOBAHUU OTBETa OTCYTCTBYET JOJDKHAS CBSI3b MEXKIY aHa-
JHU30M, apryMEeHTaleld U BBIBOJIAMH, B PEIICHUH 3a7ad MOTYT
cofiepKaThes rpyObie OmMOKH. [1J1s moTydeHus MPaBUIIbHOTO OT-
BeTa TPeOYIOTCSl YTOUHSIOIINE BOTIPOCHI.

HeynosnersopurensHo

He BbimonHeHbl 00s13aTe/IbHbIE YCJOBUSI NOATOTOBKH CTY-
JeHTa K THPOMEKYTOYHOH aTTecTalliu, MPEIyCMOTPEHHBIE
nporpamMmoit aucuuiiviabl, UJIW cTyneHT neMOHCTpUpPYET He-
MOJIHOE COOTBETCTBUE 3HAHUN, YMEHU, HABBIKOB MPUBEICHHBIM
B Ta0JIMIIaX, TOMYCKAIOTCS 3HAYUTENIbHbIE OINOKH, TPOSIBIISETCS
OTCYTCTBHE 3HAHUM, YMEHHMI, HAaBBIKOB IO PANYy IMOKa3aTelei,
CTYJEHT UCHBITHIBACT 3HAYUTENbHBIE 3aTPYAHEHUS IIPU OIEpH-
POBAaHUHN 3HAHUAMH U YMCHUSAMU.

3. OueHo4HbIe CpPeICTBA

/o

HaumenoBanue
OIICHOYHOTO CPeJI-
CcTBa

[IpencraBnenue one-
HOYHOTO CpPEJICTBA B
DdOC

Kpatkast xapakTepHUCTHKa OIICHOYHOTO
cpeacTBa

KonTponbHas (ca-
MOCTOSITEJIbHA)
paborta

(KP)

CpencTBo NpoBEpKH YMEHUMN NMPUMEHSATH
MOJTyYCHHbIE 3HAHUS JJIS PeIICHUs 3a7a4
OIPENICJIEHHOT0 TUMA 0 TeMe WU pa3-
Temy

KonTposbHble 3a1a-
HUs (IpUMeEp)
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2 | Pacuerno-rpadu-
yeckas padbora

(PTP)

CpencTtBo MpOBEPKH YMEHHMM NPUMEHSTH
MOJTy4YeHHBIE 3HAHUS T10 3apaHee oIpejie-
JICHHOM METOJMKE JUIS pPEUIeHUs 3a7ay
WIA 33JaHAi 10 MOAYJIIO WM JHUCIHU-
IUTUHE B IIEITIOM.

Kommniekr  3amanuit
JUTSL BBITIOJTHEHHS Pac-
YeTHO-TpaprUuecKoi
paboThl

YcrHblit onpoc co-

CpeacTBO KOHTPOJIS,, OPTaHU30BAHHOE KaK
crienralibHas Oece/a me1aroruaeckoro pa-
O0OTHHKA C OOYYarOIIMMCSl HA TEMBI, CBS-

Bomnpocs o

3 OecenoBanue, 3aHHBIC C M3y4aeMO TUCIUILUINHOM, U pac- | TeMaM/paszienaMm Jauc-
(YO) CUMTAHHOE Ha BLIICHEHHE 00beMa 3HAHUN LUIUIMHBI
00yJaromerocss Mo OMNpEeIeICHHOMY pa3-
Jeny, TeMe, IpoOeMe | T.11.
CucreMa cTaHIapTU3UPOBAHHBIX 3a/laHUH,
Tect MO3BOJISIONIAS aBTOMAaTU3UPO-
4 BapuanTt Tecra
(T) BaTb IIPOLICAYPY U3MEPEHUS YpPOBHs 3Ha-

HUW 1 yMEHUHN 00y4aromerocs.

5 | Dk3ameHanmonHble | CpeACTBO MPOBEPKU 3HAHUW, YMEHUM, | DK3aMEHAIIMOHHBIE
OuneTHI HaBBIKOB. MOXKET BKJITFOYATh KOMILJICKC T€O- | OMUJIETHI.
(9B) peTHYECKHX BOMPOCOB, 3aJay, MpaKTHYe-

CKHX 3aJaHuM.

3.1. Tekymuii KOHTPOJIb

OneHoYHbIE CPEJCTBA TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH BKIIFOUAIOT KOHTPOJIbHBIE BOIIPOCHI
U 3a/1aHus B popMe OJIAHKOBOTO TECTUPOBAHUS JIJIsI KOHTPOJISI OCBOSHUST 00YUAIOIIUMUCS Pa3esioB
JTUCHUIUTUHEL, ipreM PI'P.

Coaeprxanue pacueTHO-TpadguyecKkoi padoThl.

PacuetHo-rpadguueckas padora Nel no JimHeliHoi ajaredpe.

Kpatkoe coneprkanue pacdeTHO-rpaduaeckoit paboThI:

Martpuiipl 1 onpenenuTenu. Pemienne cucteM JHMHEWHBIX anreOpanyecKuX YpaBHEHUH METOAaMu
["aycca, Kpamepa u oO6paTHO# MaTpHIIBL.

Pacuerno-rpaduyeckasi padbora Ne2 no BeKTOPpHO# ajiredpe.

Kpatkoe conep:xanue pacueTHO-Tpapuueckoi paboThI:

BexkTopsl, nelicTBus Hajg BekTopamu. CKalsipHOE, BEKTOPHOE, CMEIIAHHOE TIPOU3BECHUS BEKTOPOB.
Pacuerno-rpaduyeckasi padora Ne3 no aHaJIMTHYECKOIl reOMeTPHU.

Kpatkoe conep:xanue pacueTHO-Tpapuueckoi paboTHI:

PaznuuHble BUABI ypaBHEHUI MPSMOM U TUIOCKOCTH. B3auMHOE pacnoiokeHrne npsMbIX Ha MIOCKO-
CTH, IIJIOCKOCTEHN B IPOCTPAHCTBE.

KommuiekT 3axanuii
JJIS BBITIOJIHEHUS pacyeTHO-rpaduuyeckux pador (PI'P)
10 JucuuIuIvHE «JInHeiiHas aaredpa»

PI'P Nel, yactp 1
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-1 1 0 2 0 2
3aganue Nel. /lansl MmaTpunst A= 1 3 2 | uw B=|0 -3 3
4 0 -3 1 1 -1

Beimoauts neiicteus: A° + 8B .

3ananue Ne2. [TpoomkuTh TaHHOE MaTpH4HOE paBeHcTBO (2A4+3B)° —4A4°> —6A4B =...

Y TIPOBEPUTH €T0 I MaTpull 4 U B U3 mepBOro 3agaHus.

3amanne No3. BeUucauTh onpeaenuTes AByMs ClIOCO0aMu: Pas3iioKeHUEM TI0 TIEPBOM CTPOKE U
pa3I0KEeHUEM I10 IIEPBOMY CTOJIOIY.

1 0 -1 2
0 2 1 -1
1 1 -1 17}
1 1 -2 1

3amanne Ne4. JIns naHHOM MaTpuiibl HAaWTH oOpaTHYO MaTpuily. CrenaTh IPOBEPKY.

1 0 2
1 1 0f.
-1 2 3

3aganue No5. Pemuts marpuunoe ypasaenne AXB = C (umaiitu X). Cuenarth IpOBEPKY.

g eh Y

3aganue Ne6. HaliTu panr MaTpHIIbI.

1 -1 2 3 7
0 4 3 1
2 3 8 9 15
3 -8 2 6 20

PI'P Nel, 3apgaHusi O pelIeHHIO CHCTEM JIMHEHHBIX aredpan4ecKux ypaBHeHHUMH

3aganue Nel. Pemuth cuctemy Metogom Kpamepa. Cnenatb mpoBepKy.

X +4x, —x; =-2
2x, +2x,+3x; =7
3x,+6x,—2x;, =1

3anpanue No2. Peruth cucremy u3 Nel MeTo oM oOpaTHON MaTpHIIBI.

3ananue Ne3. Pemuts cucremy u3 Nel merogom ["aycca.

3ananue Ne4. Pemute HeogHOPOAHYIO cucTeMy MetonoM ["aycca. Haiitu of1uee pemienue u 4act-
HOE pEILCHNUE.
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X +x,+2x,+3x,=5
3x, +2x, —4x, - 2x, =1
5x, +4x, + 4x,=11

3anmanue NoS. Pemuts omHOpOIHYIO crcteMmy Metogom ["aycca. Haiitu obmiee pemenne u ©CP.

2x, +6x, —9x;, -9x, =0
4x, —=5x;+x, =0
3x,+3x, = 7x;,—4x,=0"
X, —3x, +2x;,+5x,=0

PI'P Nel, yactsb 2
3ananue Nel. Ilokasarb, 4TO BEKTOpHI M, K, p O0pa3zyroT 0a3uc B MPOCTPAHCTBE U PA3TIOKHUTh

BekTop a mo stomy 6asucy: m =(1,—1,2),n=(2,0,3), p=(-2,-1,1),a =(5,—-4,13).

Bamanne Ne2. JlaHbl BEKTOPBI 777 ¥ 1 . BBISCHUTH — KOJUTHHEAPHBI JIM BEKTOPbI & U b .

m=(28,-8,8),7 =(-21,6,-6), @a=2m+i,b =21 —m.

VAN
n|=2,(m,n)=135", a =6n-m.

, €CIIN |m|:6\/§,

3amanue Ne3. Haiitu ‘67

Baganue Ned. Jlan A ABC . Haiitu £ B,ecu A(1;—-1;2), B(3;3;2),C(7;1;2).

Bamanune Ne5. Tlpu Kakux 'x' BEKTOpHl d U b TEpHEHAUKYISPHbI?

a=(x;1;-4),b =(x-3;12; x).

Bamanne Ne6. Haiitu miomiajp mapauiesorpaMma, IIoCTPOCHHOTO Ha BEeKTopax @ u b .

_ N
n|:3,(m,n):g.

a=2m-5n,b=m+n,

3amanue No7. Haiitu mmomranps tpeyronbauka ABC, ecmu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).

3amanve Ne§. JlaHbl BEKTOpBl @, b, C . BBIACHUTEL — KOMIIIaHAPHEI JIM BEKTOPEL. ECiiu BEKTOPLI He

KOMILIQHAPHBI, TO HAlTH 00beM MapaluleNleNuIe a, IOCTPOEHHOro Ha BEKTopax d, b, ¢ u onpese-

JUTH — KaKyI0 TPOMKY OHHU 00pa3yroT.
a(l;-1;5), 5(2;4;—2), c(3;0;1).
3aznanue Ne9. Jlns nuHeitHoro onepaTtopa A 3a1aHbl 00pa3bl 6a3uCHBIX JeMeHTOB Ae , Ae,, Ae,
. 3amucaTh Matpully onepatopa A B 6asuce e, e,, e, U HaliTh o0pa3
JJIeMEHTa X .

Ae =7e +3e,—-2e,, Ae,=e —e,+4e,, Ae,=2e +2e,+3e,,

x=2e —4e, +e,.
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3amanne Nel0. Haiitu coOCTBEeHHBIE 3HaUCHUSI U COOCTBEHHBIE BEKTOPHI JIMHEHHOTO OIepaTopa,

. -4 1
3aJJaHHOTO B HEKOTOPOM Oasuce MaTpuieii A :( 7 2) .

PI'P Ne 1, yacts 3

3ananue Nel. TIpsmas [/, mpoxoduT yepe3 TouKy 4 HapamiensHo Bekropy ¢ . IIpsmas [, mpo-

XOJIUT Yepe3 TOUKy B nepneHAuKyIsipHO BeKTOpy 71 . HaifTu Touky nepecedyeHust NpsIMbIX U Yol

mexny mumu, ecmn - A(3;5), g (1;3), B(0;5), n(-3;4).

3amanue Ne2. Jlana npsimast /. Ilpsimas [, mpoxoaut uepes Touku A u B. Haiitu paccrostHue oT

TOYKH IepecedeHus MpsaMbIX [, u [, no npsmont /.

Jx=-8t-3 ) . oe ~
ll'{y:3t+4’ A(490)7B(7a3), 13.9x 12y+2—0

Baganue No3. Haiitu paccrosiaue or Toukn M|, 10 TIOCKOCTH ¢ , IPOXOsIMIeit uepe3 ToUKy A

IepIeHIUKYISIpHO BekTopy 7, ecimu M (0; 1;7), A(2;-1;4), n(6;22;-3).

3ajanue Ned4. Haiftu yroi Mexay INIOCKOCTBIO (X M IUIOCKOCTBIO [3 , IPOXOISIIEH Yepe3 TOUKH

A, Bu C,ecrm a:5x+y+4z-28=0, A(5;2;5),B(3;7;0),C(—4;-3;-1).
3apanue NoS. 3amucarh KAHOHMYECKHE YPAaBHEHHS MPSIMOH, 3aJaHHON OOIIMMH YpaBHEHUSMHU.

xX+2y-9z-10=0;
3x+4y+8z—-24=0.

3aganue Ne6. HaiiTi TOUKy HepecedeHust IpsMoii [ W IJIOCKOCTH ¢ U Yo MEXIY HUMH.

x+2:1:2_1; a:x+2y-3z-12=0.
3 4 -2

[:

3amanmne Ne7. Tlpsmas [, mpoxomut yepe3 Toukn A u B. Ilpsmas /, mpoxoaut uepes Touky M

HEPHEHANKYIISPHO IUIOCKOCTH ¢ . HaliTn yron Mexay npsiMeiMu /, U/, ¥ BBLICHUTB — JISXKAT JIH

OHH B OHHOﬁ IMJIOCKOCTU HUJIU CKPCHINBAKOTCA.

A9;-31), B(4;4;,—5), M (=1;11;—11), a:2x+3y—z—-1=0.

2 2
[C)
25

Tpuchkl. [TocTpouTh KpUBYI0, H300pa3uTh (HOKYCHI, TUPEKTPHUCHI.

3ananue Ne8. Jlis qaHHON KpUBOM =1 yka3aTh (OKYCHI, SKCLIEHTPUCUTET, TUPEK-

Saganme Ne9. Ilpusectn ypasHenue kpusoit 9x” —25y” —18x+200y —616=0 k kaHOHHue-
CKOMY BHAY U IIOCTPOUTH KPUBYIO.

KonTtpoJabHble 3a1anust (mpuMepbl)

Bapuanr.
1. Haiitn 3Ha4eHUst MaTpUYHOTO MHOTOWICHa [ (A)
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f(X)Z—X3+2X2 —)C+3,A=(_3l (2)J

2. Haiitu panr MaTpuLbl NpUBEICHUEM K CTYIIEHYaTOMY BUAY

11 -3 13 5 17

1 2 1
3. BBIUHCIUTE ONIpeAeTUTENb MPUBEICHUEM K CTYIICHIaTOMY BHUITY 3 -5 3
2 7 -1
4. Haiitu matpuity, oOpaTHyto AaHHOU (a). Pemutb MatpuuHoe ypaBHeHHE (0)
1 2 1
@ |3 -5 3 ©) 1 _ZDX -2 3 5
a - =
-3 4 3 -1 0
2 7 -1

5. Pemmnth cucteMy ypaBHEeHHH. YKa3aTh 001ee U OAHO YacTHOE peleHue (a).
Peumuth cructemy ¢ momoIiso 00paTHOM MaTpuIlel 1 o opmynam Kpamepa (0)

4x, +9x, —5x; -8x, =5 X +2x,+x;,=5
(@) 13x,+7x, —2x;, —4x, =4 (©6) $3x,—5x, +3x; =7
2x, +5x, +x;+3x, =3 2x, +7x, —x; =13
Bapuanr
1. Pacrniucats pasnoxxeHue BekTopa X 0 BEKTOpam ;, 5,;
x={5-12,1}, p={1,-3,0}, ¢={1,-L1}, r={0,-1,2}
2. KonnuHeapHsI 11 BEKTOPHI ; u Z]?
a=12,0,1}, b={-23,1}, p=2a+2b, g=3a-2b

3. Jlana nupamuza ¢ BepiurHamu B Toukax A A, A, A4, .
A(-2,4,8), 4,(4,-1,2), 4,(-8,7,10), 4,(-3,4,-2)
Haiitu:

a) yrox mexay peopamu 4 A4,, A A,

0) 00beM MUPaAMUIIBI

B) JUIMHY BBICOTBI OMyILICHHON Ha rpaub A A, A4,

I') HaliTH JUTHHY ME/IMaHBbl, IPOBEICHHYIO U3 BEpIIHHBI A, K pebpy 4,4,
4. BBIYUCIIUTS [UIOIIA/b TIAPAJUIENIOrPaMMa, IIOCTPOSHHOTO Ha BEKTOpax @ U b ¢ — yroi MexIy BEKTO-
pamu p u g

—_ —

a=2p+q.b=p-3q, lp|=2,

T
=2 =—.
q|=2, a=7
Bapuant
1. Haiitu paccrosiaue ot Touku M|, 10 miockoctu (M MM, ):
M, (—9;10;2), M1(0;7;—4), M, (4;8;—1), M3(—2;1;3)
x+y+z-2=0
x—y—-3z+6=0

2. BeinucaTh KAaHOHUYECKOE YPABHEHHE MPSMOI: {

x=2 y-3 z+1
1 —4

3. Haiit TouKy miepecedeHus mpsiMOH 1 TNIOCKOCTH: nux+y+2z-9=0.
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x—1 z
4. Haiiti Touky F, cummerpuuHyto Touke P oTHOCHTenbHO npsmoit /: P (O; -1; 3) H—-= ll = T
5. Hanmcatp ypaBHEHHE IUIOCKOCTH ¢ TIPOXOJUSIIEH depe3 TouKy M|, u neprneHIuKyIsmpHO pAMON
(M1Mz)3 M, (3; 2;0), M, (4;1;5) , M, (2;—1;4) )
6. Haiitn KocHHYC yria Mexy INIOCKOCTAMU O U O, :
a :3x-y+3=0, a,:x-2y+5z-10=0
BapuanT 3a1aHuii NPOMeKYTOYHOI0 TeCTa
-2 0 8 1 -5
o -1 7 2 4
1.1. Haiitu panr MaTpuibl IPUBEICHUEM K CTYIIEHYAaTOMY BUIY s 2 6 3 _13|°
11 -3 13 5 17

1 2 -2 3 5
1.2. Pemiuth MaTpUYHOE YpaBHEHUE (X = .
-3 4 3 -1 0
X +2x,+x,=5
1.3. Pemuts cuctemy mo ¢popmymnam Kpamepa 3x,—5x, +3x, =7
2x, +7x,—x; =13

2.1. HaricaTs pasioxkeHne BEKTOpa X 110 BEKTOPAM p,q,r X = {5,-12,1}, p= {1,-3,0},

q=1{1,-11}, r={0,-1,2} .

2.2. BpruucnuTh miomnap napaienorpaMma, oCTPOSHHOT0 Ha BEKTOpax @ U b « — yroi Mexay

BEKTOpaMH p U ¢:

2.3. lana nupamua ¢ BepunHamu B Toukax A 4,4,4,. A4(6,1,3), 4,(6,-2,-3), 4,(2,2,0),
4,(-5,1,0).

HaiitTi nnuHy MeanaHbl, IPOBEICHHYIO U3 BEPIINHEI 4, K pedpy 4,4, .

x-=2 y-3 z+1
1 —4

3.1. Haiiti TOUKy nepeceyeHus NpsiMoi U MIOCKOCTH: Ux+y+2z-9=0.

3.2. Haiitu TOuky F CHMMETPUYHYIO TOYKE P OTHOCHTEIBHO TpsAMOH [: P(O;—l;3) "

y

x—1 _z
1 -1 1°

3.3. HamucaTth ypaBHEHHE IUIOCKOCTH « TPOXOJsIiell uepe3 Touky M, W NepHneHIUKYISIPHO

npsivoit (M,M,): M (3;2;0), M, (41:5), M,(2-14).
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4.1. Jlana xpuBasi BTOPOro mopsjaka x* +4y’ —12x+16y+16=0. [loayuyuTh KaHOHUYECKOE YpaBHEHHE
KPUBOMU U ITIOCTPOUTS .€€

! ! !
4.2. CocTaBUTh MaTpHIy Iepexojia oT 0asuca e,,e,,e, K 6a3ucy e ,e, ,e, , €CIH

= _ A= — .3 _ = = - .= = — —
€ =26 +e,+é; ¢ =¢ —¢,+¢6;; e; =¢ +2¢ +¢

Kpurepun onenkmn:

- OLIEHKA «3a4TE€HO» BBICTABIIAETCS CTYACHTY, €CJIM OH PEryJIIpHO B TEUEHUE CEMECTPA MPEACTaBISII
pelICHuAd 3aaa4, BbIIIOJIHHWI ITOJIHOCTHIO BCC 3aJlaHUA U UX 3allIUTUII, OTBCTUB HA BOIIPOCHI IIperioaa-
BaTeJIs;

- OLIEHKA «HE 3a4YTEHO)» BLICTABIAECTCSA CTYAEHTY, €CIIM OH HEPErYJIIPHO B TEYCHHUE CEMECTpA IIPE-
CTaBJISUI PELICHUs 3a/1a4, BBIIOJHMWII 3a/1aHUs HE MOJHOCTBIO MM BOOOIIE HE MPEACTABISIT pabOThI
Ha IPOBCPKY, JOMYCKACT CYIICCTBCHHBIC HCTOYHOCTHU B OTBCTAX HA BOIIPOCHI NPCIIOAaBaTCIIA.

Jliist ipoBeIeHMsI TEKYIIEro KOHTPOJISI 3HAHUH CTY/IEHTOB B AMCTAHIIMOHHOM (opmare B pas-
pabotaHHBIX Kadeapoil «MaremaTrka» OHJIAWH-KypcaX MMEIOTCS MPOMEKYTOUHBIC (TPOOHEIE) Te-
CTBhI.

3.2. [IpoMexyTOUHAS aTTeCTALMUSA

[IpomexyTounas arTecTanus - (3K3aMeH) MPOBOIUTCS 1O OwIeTaM B YCTHOU (popme.
BpewMs 17151 moArOTOBKM OTBETa HA BOIPOCHI He Oonee 45 MuH.

buier BKiIt0YaeT TEOPETUYECKUN BOIIPOC U 3a4AUH.

KoMrIuiekTsl sKk3aMeHaIlMOHHBIX OMJIETOB XpaHATCs Ha Kadenpe «MaTtemaTukay.
TunoBbie BApUAHTHI OWJIETOB NPUJIATAKOTCSL.

KommnuiekT Bonpocos
10 JUCUUIUIMHE «J/IuHeliHas ajaredpa»

Matpu1pl, TUIIBI MATPHIL.

Onepauuu ¢ MaTpuLlaMu, UX CBOMCTBA.

YMHOK€EHNE NPSAMOYTOJIBHBIX MaTPHIL.

MarpuuHnasi ¢popma 3arucu CUCTEMbI TMHEHHBIX aNreOpandyeckux ypaBHEHHM.

Onpenenurenu U UX CBOMCTBA.

[onsarue onpenenutens. MUHOPHI U adreOpanyecKue TOTOIHEHHS.

Cucrembl TMHENHBIX alreOpandyeckux ypaBHEHHM, OCHOBHBIE MOHATHS U OIIPEECIICHMSL.

[IpaBuio Kpamepa pemeHust cucTeM JTMHEWHBIX YpaBHEHUH.

OOGparHas MaTpuiia 1 €€ BBIYUCIICHHUE. Y CIIOBHE CYIIECTBOBAHUS 00pAaTHON MaTpPHIIHI.

10. Pemenue cucreM TMHEHHBIX alreOpandeckux ypaBHEHHH METOJJOM 0OpaTHON MaTpHIIbL.

11.Meton I'aycca penieHus CUCTEM JTMHEUHBIX YpaBHEHUH.

12. Pemienne npon3BOJIbHBIX CUCTEM JIMHEWHBIX ypaBHEeHU MeTooM ["aycca.

13. Panr matpunsl. Teopema Kponekepa — Kanemu.

14. OnHOpoAHBIE CHUCTEMBI JIMHENHBIX ypaBHEeHUH. Kpurepuii cyiecTBOBaHUS HETPUBUANIBHBIX pe-
LICHUM.

15. IloHsATHE BEKTOpaA U JIMHEHHBIE ONIEPALIUU HaJ BEKTOPaMHM, CBOICTBA ONEPALIUM.

16. JIuneiinass KOMOWHAIIHSI BEKTOPOB.

17. JIunelinas HE3aBUCUMOCTD U JIMHEWHAs 3aBUCUMOCTb T€OMETPUYECKUX BEKTOPOB. Kpurepuii 1u-
HEHHOW 3aBUCHUMOCTH.

18. [Tonsitue 6a3uca. Koopaunatel BekTopa.

e A Al
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19. OproHopMupoBaHHBI 0a3uc. Pa3noxeHne BeKTopa 1Mo BeKTopam Oas3uca.

20. YnopsiioueHHasi TpPOKa BEKTOPOB.

21. CkansipHO€, BEKTOPHOE M CMEIIAHHOE MPOU3BEICHUE BEKTOPOB B OPTOHOPMHUPOBAHHOM Oa3uce.
22.YcioBUsl OPTOrOHAJIBHOCTH, KOJUIMHEAPHOCTH U KOMIUTAHAPHOCTH BEKTOPOB.

23. JluHeliHbIE IPOCTPAHCTBA.

24. MaTtpwuiia nepexoja oT 6a3uca kK 0asmucy.

25. CobcTBEeHHBIE BEKTOPHI M COOCTBEHHBIE 3HAUCHHSI MATPHUIIBL.

AHaJIuTHYECKAas reomMeTpus

1. Cucrtemsl koopauHat. JlekapToBbl NPSMOYIOJIbHBIE KOOPAMHATHI HA TUIOCKOCTH U B MPOCTPaH-
CTBE.

[TonspHas cucrtema KOOpAUHAT.

Paznuunble TUIIBI YPaBHEHUH IIJIOCKOCTH U IPSIMOM.

Brrunciienre pacCTosHUM MEXAY TBYMSI TOYKaMH, TOUKOM U IPSIMOM, TOYKON U TNTIOCKOCTBIO.
Boruncnenue paccTosHUS MEXAY CKPEIMBAIOIUMUCS IPSIMBIMU.

Brruncnenue yrioB MeXIy AByMsl IPSMBIMH, IIPSAIMOU U INTOCKOCTBIO, IBYMS INIOCKOCTSIMHU.
KpuBble BTOpOro nopsiika HX IeOMETPUYECKUE CBOMCTBA M ypaBHeHMs. lIpuBeneHue kpuBoit
BTOPOTO MOPSAKA K KAHOHUYECKOMY BHLY.

8. KaHoHmveckue ypaBHEHUS HIJUIMIICA, THIIEPOOIIBI, TapaboIIbI.

9. VYpaBHEHHE MOBEPXHOCTH BTOPOTO MOPSIKA.

10. Kanonnueckue ypaBHEHHs c(epbl, LTUICON1a, KOHYCOB, TUIIEPOOIONI0B, MapadOoI0UI0B.

Nk WD

TunoBble BapuaHThI O0MJIETOB
1o auciuIuiiHe «J/Iuneiinas anaredopa»

MHHUCTEPCTBO HAVKH U BBICIIIET'O OBPA3OBAHU S POCCUCKOM ®EJIEPALIIN
®EJJEPAJIBHOE 'OCY JIAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE
YYPEX/IEHME BBICILIET'O OBPA3OBAHIA
«MOCKOBCKHUI MOJIUTEXHUYECKAN YHUBEPCUTET»
(MOCKOBCKHWH MMOJIUTEX)

@dakynbpTeT 6a30BBIX KOMITETCHIINH, Kadenpa «MaremaTtuka»

Huctunmuua  «JIuHeitHas anrebpay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIA BWIET

1. Omnpenenurenu U UX CBOWCTBA.

1 2 -1 2
2. PemmTh MarpuuHO€ ypaBHEHHE XB= A, €CIHU A:(2 J, B:( 0 J.

o +2x, =1
3. Pemuth cucteMy METOI0M 0OpaTHOM MaTpPHUIIBI TN .
2x1 - 3x2 =12

4. JlaHbl BEKTOPHI a =(-5,9,8), b =(-3,1,-2), ¢ =(-8,10,-10). [IpoBEpHUTH — KOMILUIAHAPHLI JIH OHHU.
Ecnu HeT, HaliTh 00beM MapaluleNlenuIe/a, IOCTPOEHHOTO Ha BEKTOpax a,b,c.
5. HaiiTu yron Mexay BektopamMu a = (1,-2,-2) B b =(2,0,1).

YT1BepxkaeHo Ha 3acemannu Kadenpel marematuku « 03» 05 2023 r., mporokoa Ne 10

WN.o. 3aB. kadenpoit H.B. BacunbeBa / /
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MUHUCTEPCTBO HAYKH U BBICILIET'O OBPA3BOBAHU S POCCUINCKON OEJIEPALINN
®EJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE
YUPEXJIEHUE BBICIIIEI'O OBPA3OBAHU A
«MOCKOBCKHUM MOJJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHUI TOJIUTEX)
®dakynbTeT 0a30BBIX KOMITCTCHIIHH, Kadenpa «Martemartukay

Huctummna  «JIuneitHas anreOpay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBLIN BUIET

1. Jluneitnas komOuHaMs BekTopoB. basuc. KoopauHaTe! BekTOpa.

1 2 -1
2. Berauciaute oIpeaeanuTeIIb MaTpulbl C = AT ,ecom A=|3 1 0.
(0 11 }
4x—2x, +3x3 =12,
3. Pemute cucteMy ypaBHEeHHI MeTogoM ["aycca {xl +5x, —3x; =1,
2x; +3xy —2x3 =3.
4. Tlokasatb, 4TO BEKTOpBl m =(1,-1,2), 7 =(2,0,3), p=(-2,-1,1) oOpa3yroT 60a3uc B MPOCTPAHCTRBE.
5. JlaHo ofiee ypaBHeHue npsiMoid  —2x+3y—5=0. HamucaTb: ypaBHEHHE MIPSIMOIi ¢ YIIIOBBIM KO-
s duIMeHTOM; YpaBHEHHE IPSIMON B OTPE3KaX; HOPMAIbHOE YPaBHEHHE MPSMOIA.

YTBepxneHo Ha 3aceqanuu Kadeapel MateMaTtuku « 03» 05 2023 r., mporokon Ne 10

HN.o. 3aB. xadenpoit H.B. Bacuibena / /

Jl1s mpoBeIeHUS IPOMEKYTOUHOTO KOHTPOJIS 3HAHUH CTY/I€HTOB B IUCTAHIIMOHHOM (opmare
B pa3paboTaHHBIX Kadenpoi «MareMaTHKay OHJIAH-KypcaX UMEIOTCS HTOTOBBIE TECTHI.
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