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1. Hesn, 321241 ¥ VIAaHUPYEMBbIe Pe3yJIbTaTbl 00y4YeHHS 110
AUCHHUILIMHE

K 0CHOBHBIM 11EJISIM OCBOCHUS AUCHUILTUHBI «JInHeitHas anreOpay cleayeT OTHECTH:

- BOCIIUTaHHUE y CTYJIEHTOB 00IIEil MaTeMaTU4YEeCKON KYJIbTYpPbI;

- IproOpeTeHNe CTYICHTAMH IIIUPOKOTO KPyTra MaTeMaTUYECKUX 3HAHUN, YMEHHUI U HABBI-
KOB;

- pa3BUTHE CIIOCOOHOCTH CTYACHTOB K HHAYKTUBHOMY M JEAYKTHBHOMY MBIIIICHUIO
HapsAy C pa3BUTHEM MAaTeMaTUYECKOW HHTYUIINH;

- YMEHHE CTYyJIEHTaMH Pa3BUBATh HABBIKUM CAMOCTOSITEILHOTO U3Y4EHHUS YUeOHOU 1 Hay4-
HOU JIUTEpaTyphbl, COAEPKAIIEH MATEMATUIECKUE CBEICHUS U PE3YJIbTaThI,

- IOJITOTOBKY CTYJEHTOB K JICATEIHHOCTH B COOTBETCTBUM C KBATH(DHUKAIIMOHHOM XapaKTe-
pUCTUKOM OaKkaaBpa Mo HaIlpaBJICHUIO, B TOM Yucie (GOpMUPOBAHUE YMEHUH HCTIOIB30BaTh OCBO-
€HHBIE MAaTEeMAaTUYECKUE METOIbI B TPO(HECCHOHATLHOM e TEIBHOCTH.

- MOATOTOBKY BBICOKOKBAJIM(DPHUIIMPOBAHHBIX KaJpPOB, BOCTPEOOBAaHHBIX B YCIOBHIX LUQ-
POBOM TypOYJICHTHOCTH M BBICOKMX TEXHOJOTHYECKHX PHCKOB COBPEMEHHOW IUGPOBOIM IKOHO-
MMHKMU.

K ocHoBHBIM 3agadyaM OCBOCHUSA JUCHUITIIMHBI «JIunetinas anrera» CJICAYCT OTHCCTH!

- OCBOCHHE CTYJICHTAMH OCHOBHBIX ITOHATHH, METOJI0B, (POPMHUPYIOIIUX OOMIYyI0 MaTeMa-
THYECKYIO MOATOTOBKY, HEOOXOIUMYIO JJIsl YCHEIIHOTO PEeLIeHHUs NPUKIIaJAHbIX 3a/1a4;

- opMupoBanue y cryzieHTa TpedyemMoro Habopa KOMIETEHITNH, COOTBETCTBYIOIIHNX €0
HAMPAaBIEHUIO MOJITOTOBKH U 00ECIICUMBAIOIINX €T0 KOHKYPEHTOCIIOCOOHOCTh Ha PBIHKE TPY/a.

OO6yuenne mo aucuumuHe «JIuHeitHas anrebpay» HampaBieHO Ha (opMupoBaHHE Yy 00ydaro-
muxcs cienyromux kommnereHud B cootBeTcTBUU ¢ OI'OC 29.03.04 «TexHomorus xymoxke-
CTBEHHOM OOpabOTKM MaTepualioB», YTBEPKIEHHBIM MpHukazoM MwuHoOpHaykun Poccuu ot
26.11.2020 N 1456:

Koa u HamMeHoOBaHMe KOMITIETEHIINI I/IHZ[I/IKaTOpBI JAOCTHKCHUSA KOMIIC-

TeHIUH

NVYK-1.1. Ananuzupyer 3aady, BbLIETSA €€
0a30BbI€ COCTABIISAIOIINE

NVYK-1.2. OcymiecTBisieT HOUCK, KPUTHUECKU
OLIEHMBAET, 00001IaeT, CUCTEMATU3UPYET U
pamxupyeT HHPOpPMaIHIo, TpeOyeMyro JUis

YK-1 CriocobGeH oCcyImecTBIATh MOUCK,
KPUTUYECKHIA aHATIU3 ¥ CUHTE3 MH(OpMAIIH,
MIPUMEHSATh CUCTEMHBIN TTOAXO IS
peH_ICHI/IH IIOCTABJICHHBIX 3aJ1a4

pelleH sl MOCTAaBJICHHOM 3a1aun

NYK-1.3. PaccmaTpuBaet u npejaraet
paloHaibHbIe BAPHAHTHI PEIICHUS
MOCTaBJIEHHOM 3aJ1auu, UCIIOJIb3YSI
CHUCTEMHBIN TOJIX0JI, KPUTUYECKU OLIEHUBAET
UX JOCTOMHCTBA U HEJIOCTATKU

2. MecTO IMCHUIJIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

Z[I/ICI_II/IHJ'II/IH& OTHOCHUTCS K 00s13aTenbHOM yacTu 0j0ka bl: MOI[yJ'H: «MaTemMaTH4eCKue U ecTe-

CTBCHHO-HAY4YHbIC TUCHHUILIINHBD).
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E€ n3yuyenue obecrieunBaeT U3y4eHUE AUCLUIUINH!

B obazamenvrot wacmu:
- MaTeMaTHYECKNI aHaJIN3;

- pusmka;
- (pU3UKO-XUMUYECKIE OCHOBHI B TEXHOJIOTHUECKUX MTPOIECCAX;
- KOMIIBIOTEPHOE MOJICTUPOBAHUE U3]ICIIUI IPOMBIIIUICHHOTO I3aliHa U FOBEITUPHBIX

YKpaIlCHUH;
- CAIIP s MHXEHEPHOTO aHaJIN3a U IPOU3BOJICTBA XY/ 10KECTBEHHO-ITIPOMBIIIIIEHHBIX

00BEKTOB.
B uacmu, hopmupyemoti yuacmnuxkamu obpazosamenvhbix OMHOUEHUIL:
- 1M pOBBIE TEXHOJIOTUHU B IPOU3BO/ICTBE IOBEIUPHBIX U3IEIINH.

3. CTpyKTypa U cojep:KaHue TUCUUIIMHBI

OO0m1ast TPy 10€MKOCTh TUCHHUILIUHBI COCTABIACT 3 3a4eTHBIC eAMHUIIBI - 108 vacos.

3.1. Buabl yueOHoii padoThI U TPYA0EMKOCTH

. Konu4yectBo
n/n Buj yue6Hoii padoThl 4ACOB Cemectp 1
AyAUTOpPHBbIE 3aHATHS 48 48
B Tom uncne:
Jlexuun 16 16
1.
CemMuHapCKue/PaKTHUECCKUE 3aHATHS 32 32
2.
JIaGopaTopHble 3aHATHS - -
3.
CamocrosiTesibHasi padoTa 60 60
IIpome:xxyTOUHaAsI aTTECTAIUSA
3K3aMEH iC) C)
Hroro 108 108

3.2. Temarn4yecKuil IUVIaH U3y4YeHUS JUCHUILIUHbBI

Pazmemén B npunoxxennu 1 xk pabodeit mporpamme.

3.3. Coaeprxkanue pa3aesioB QM CHUNIMHBI

BBenenne

HpeI[MeT, 3a1a4i U COACPKaHNEC TUCHUILTINHBI. OCHOBHBIE dTAITbI Pa3sBUTHA JUCHUIIIANHBL.
CprKTypa KypcCa, €ro MECTO U POJIb B IIOATOTOBKE 6aI<aJ1aBpa, CBA3b C APYTUMH JUCHUIITIMHAMU.



Paznen 1. DneMeHTHI JIHHEHHON ajaredpsbl

Tema 1. MaTpuusl 4 onpeaeTuTe 4.

[Tonsitue matpunel. Buasl Matpuu. JlelictBus Hag Matpuniamu. Onepanuu HaJ MaTpULlaMu
U ux cBoictBa. OnpenenuTeny, uX cBoicTBa U BbluMciaeHus. [lonartus MuHopa u anredpaunye-
CKOT0 JOMNOJHEHUs. PaznoxkeHne onpeaenuTens Mo 3JIeMEHTaM CTPOKU WM cTosona. Beruuncie-
HUE OINPENEIUTENIEH PA3INYHOrO MOPSAIKA.

OOpartHas MaTpulia U aJrOpPUTM €€ BBIYMCICHHS. DJIeMEeHTapHble MPeoOpa3oBaHus MaT-
pui. [IpuBenenne MaTpuIpl K AMAroHaILHOMY WM TpanelueBUAHOMY BUAY. Matpuunas gopma
3aMKCy CUCTEMBbI JIMHEWHBIX alnredpandecknx ypaBHeHUN. PaHr MaTpuiibl.

Tema 2. PenieHne cucteM JHHEHHBIX aJIre0panvecKux ypaBHeHHUIA.

CucteMsbl JIMHEHHBIX anreOpanyecKux ypaBHEHUI, OCHOBHbIE MOHATHA. Perienne cucrem
JTMHEHHBIX yYpaBHeHUH MetooM Kpamepa, Mmetoom oOpaTHO# MaTpuibl, MmetosoM ["aycca. Teo-
pema Kponekepa — Kanennu. Penienrie mpon3BOIbHBIX CHCTEM JIMHEHHBIX YPAaBHEHUM METOIOM
I'aycca. Penenne oqHOPOIHBIX CUCTEM JIMHEWHBIX YpaBHEHUM. Kpurepuii cylecTBoBaHUS HETPHU-
BHAJIBHBIX PELLICHUN.

Pasnen 2. JineMeHTHI BEeKTOPHOM ajredpbl

Tema 1. JIuneitabie onepanuy HaJ BEKTOPAMH, MX CBOMCTBA. JInHelHbIe KOMOWHAIIMH BEK-
TOpOB. JIMHEHAs 3aBUCHUMOCTh M HE3aBUCUMOCTh BEKTOPOB. basuc cucrembl BekTOpoB. Ennn-
CTBEHHOCTH Pa3JIOKeHUs BeKTOpa 1o 6azucy. OpTOHOPMHUPOBAHHBIN Oa3uc.

Tema 2. CxansipHOE, BEKTOPHOE M CMEIIIAHHOE TPOU3BEICHHS BEKTOPOB, HX CBOMCTBA. Y CIIOBHS
OPTOTOHAJILHOCTH, KOJUTMHEAPHOCTH, KOMIUIAHAPHOCTH BEKTOPOB. BhIUKCIICHHE CKAIIPHOTO, BEK-
TOPHOI'0 U CMELIAHHOT'O IPOU3BEACHUN BEKTOPOB, 3aJaHHBIX KOOPAUHATAMU B OPTOHOPMHUPOBAH-
HOM 0a3uce.

Tema 3. JIuneitnsie npoctpancTBa. [lonsTie 6a3zuca MpocTpaHCTBAa FEOMETPUUECKUX BEK-
TopoB. [IpeobpazoBanme MaTPHIIBI TMHEHHOTO ONIEpaTopa Mpu repexoie oT 6a3uca k 6azucy. Cob-
CTBEHHBIE 3HAYEHUS U COOCTBEHHBIE BEKTOPHI MATPHULIBL.

Pa3zgen 3. KoMILieKcHBIE YHCJIa H MHOTOUYJICHBI

[TonsiTne komIiekcHOro yncina. @opMbl 3aNMCH KOMIUIEKCHBIX yucell. [[elicTBus HaJ KOMIUIEKC-
HbIMH yuciaamMu. @opmyna Myaspa. M3BiedeHne KOpHS N-0il MOJOKUTEILHON CTEIEHU U3 KOM-
MJIEKCHOTO yucia. Pa3nokeHne MHOToOYIeHa Ha MHOKUTETH. OCHOBHAsI TeopeMa anreOphl.

Pasnen 4. AnannTnyeckasi reoMeTpust

Cucrembl KOOpIuHAaT. JlekapTOBbI PSMOYTOJIbHbIE KOOPUHATHI HA INIOCKOCTH U B TPOCTPAHCTBE.
[Tonspuas cucrema KOOpAUHAT.

Tema 1. [Ipsimble U MJIOCKOCTH

PaznuyHbIe TUTTBI ypaBHEHHH TUIOCKOCTH M YPABHEHHH TIPSIMO# (Ha TUIOCKOCTH M B POCTPAHCTBE).
Brruncnenue paccTossHUNM MEKIYy 1BYMsI TOYKaMH, TOYKOU U IPSMOM, TOUKOU U IIJIOCKOCTBIO.
Briuncnenue pacctosHUusA MEXy CKPEUIMBAIOIIMMUCS MPSIMBIMU.

Brruncnenue yrioB MexIy ABYMs IPSIMBIMH, IPSIMOM U TUNIOCKOCTBIO, IBYMS INIOCKOCTSIMH.
Tema 2. KpuBble 1 NOBEPXHOCTH BTOPOI0 MOPSIAKA

Kpussie BTOporo nopsiika, ux reoMeTpu4ueckre cBoicTBa u ypaBHeHus. [IpuBenenne kpuBoii BTo-
pOro nopsijika K KAHOHHYECKOMY BUY.



YpaBHEHHE TOBEPXHOCTH BTOPOTo nopsiaka. KaHoHndeckue ypaBHeHHs cHepbl, SJUTUIICOUIA, KO-
Hyca, rurepoosonia, napadboaona.

34. TemaTruka npakTHYEeCKHUX 3aHATUH M0 IUCHUAIJINHE
«/Iuneiinas anredpa»

Ne 3angaTus Tema 3ansaTHA

1 Paznen 1. DuiemeH Tl JIMHETHOM anredpbl. MaTpulibl, 1eHCTBUS
HaH]ManHHaMH;
Omnpenenurenu, KX CBOWCTBA U BRIYUCIICHUE. MaTpruyHas 3aMuch

2 CUCTEMBI JINHEVHBIX YPaBHEHUM.

3 OOparHast MaTpuIla U €€ BBIYUCIICHHUE.
CucTtembl THHEHHBIX anreOpandecKux ypaBHEHUI, OCHOBHBIE T10-

4 HATHUA U OlIpesiesieHus. Perenne cuctem JIMHEWHbBIX ypaBHEHUN
MetoaoM Kpamepa, MeTo1oM 00paTHON MaTPHIIBI

5 Pemenue cuctem MuHENHbIX ypaBHEHUN MeTooM [aycca. Panr
Matpulsl. Teopema Kponekepa — Kanemnu.

6 Merton ["aycca B TpOM3BOJIBHBIX CUCTEMAX JJUHEUHBIX YPABHEHUM.

OHOPOIHBIE CUCTEMBI JIMHENHBIX YPaBHEHU.

Pa3nes 2. DiieMeHTBI BeKTOPHOI anredpbl. Bekropsl. JIunHei-
HbI€ OIlepallMy HaJ BEKTOpAaMH, MX CBOMCTBa. JIMHENHOE mpo-
7 CTPaHCTBO T€OMETPUYECKUX BEKTOpOB. [IoHATHE IIMHENHHOW KOM-
OMHAIMK BEKTOPOB. JIMHEWHO HE3aBUCHUMbBIC M JIMHEHHO 3aBUCH-
MBbIE€ CUCTEMBI BEKTOPOB.

ITonsaTHe 6a3uca NpoCTpaHCTBA TeOMETPUUECKUX BeKTOpoB. Koop-
8 nuHaThl BekTopa. OpToHOpMUupOoBaHHbI 6a3uc. KomnmuHeapHoCTb,
OpPTOTOHAJILHOCTh U KOMIUTAHAPHOCTh BEKTOPOB.

CkansipHO€ IPOU3BECHUE BEKTOPOB U €r0 CBOMCTBA. Y CIIOBHE Op-
9 TOTOHAJIBHOCTH BEKTOPOB. BEKTOpHOE MPON3BEIEHUE IBYX BEKTO-
POB, €r0 CBOMCTBA. Y CIIOBHE KOJUIMHEAPHOCTH BEKTOPOB
CMmemaHHOE TIPOM3BENIEHUE TPEX BEKTOPOB U €r0 CBOMCTBA. BhI-
quciaeHne o0beMa napasuiesnenunesia ¥ mupaMubl. Y clIoBUEe KOM-
10 IUIAHAPHOCTU BEKTOPOB. BrIuncienue ckaasipHOro, BEKTOPHOTO U
CMEIIAHHOTO NMPOU3BECHUM BEKTOPOB, 3aJaHHBIX KOOPANHATAMHU
B OPTOHOPMHPOBAHHOM Oasuce.

Jluneitnsie mpocTpancTBa. PazmepHocTs 1 6a3zuc TUHEHHOro Mpo-
CTpaHCTBA.

1 Martpuna nepexona ot 6asuca k 6asucy. [IpeoOpazoBanue Koop-
JUHAT BEKTOpa MpU U3MeHeHuu Oasuca. JIMHeiHble omepaTopsl,
NEeNCTBUS ¢ JMHEHHbIMU orneparopamMu. COOCTBEHHbIE BEKTOPHI U
COOCTBEHHBIE 3HAUEHUSI MATPUIIBI

Paznen 3. KommiekcHble yHMcjia 1 MHOIoOYWieHbI MHOKECTBO
KOMIUIEKCHBIX uncea. Popmbl 3arucu KOMIUIEKCHBIX yucen. Jlei-

12
CTBHsI HAJI KOMIUIEKCHBIMH YHCIIaMU. Pa3nokeHne MHOrouieHa Ha
MHOXHTEJH, OCHOBHAs TeOpeMa ajreOpbl

13 Pa3nen 4. AHasinTHUYecKasi reoOMeTpuUs
Cucrembl KOOpAMHAT. Pa3znuuHble TUIIBI ypaBHEHUH TUIOCKOCTH

14 PasnuuHble TUIIBI ypaBHEHUM IPSIMOM Ha IIJIOCKOCTH U B IIPOCTPAH-

CTBC




15 B3aumHOe pacrionoxeHue NpsiMbIX Ha IJI0OCKOCTH U B IPOCTpaH-
cTBE. BBIUKCIIEHNE pAacCTOSTHUN MEXAY ABYMS TOUKAMH, TOUKON U
IpsIMOM. BeIuncienne paccTosHUS MEXy CKPELIMBAIOIIMMHUCS
npsMbIMU. B3auMHOe pacrnosiokeHue IiIockocTeil. Beraucnenue
PACCTOSIHUI MEXAY TOUYKOU U INIOCKOCTBIO

16 Kpusbie BTOpOro nopsiika UX reoMeTpU4eCKUe CBOMCTBA. Y paBHe-
HUS SJUTHIICA, TUTIEPOOITbI, mapabosbl O0IIee ypaBHEHHE KPUBOU
BTOpOTO nopsiaka. [IpuBeaenne kpuBoil BTOPOro nopsijaka K KaHo-
HUYecKoMy BHUy. [ToBepXHOCTH BTOPOTo Mopsaka

4. Y4eOHO-MeTOAUYECKOE U MHPOPMALIMOHHOE 00ecTiedeHue

4.1. HopmarTuBHabie 1okyMeHThI 4 'OCThI

®I'OC 29.03.04. TexHomorust Xy/10’%KeCTBEHHOUM 00paboTku MaTepuaioB 26.11.2020 N 1456
2021.

AkafneMu4ecKuil y4eOHBIN TUTaH TI0 HampaBieHUIo moarotoBku: 29.03.04 TexHomorus xymo-
&KecTBEeHHOH 00paboTku MaTepuainoB. [Ipodpuib: «XynoxecTBEHHOE TPOSKTUPOBAHUE U ITH(]-
POBBIC TEXHOJIOTHH B IOBEJIMPHOM ITPOU3BOACTBE». Dopma 00yueHus — ounas. 2025.
AxanemMudeckuii y4eOHBIH TUTaH 10 HampasiieHHIo moaroToBku: 29.03.04 TexHomnorus xymo-
KEeCTBEHHON 00paboTku MarepuanoB. [Ipoduis: «Pa3zpaboTka u mpou3BOJACTBO U3EIHI MPO-
MBILIUIEHHOTO An3aiiHay. ®opma o0yuyenus — 3aounas. 2025.

Marpuiia KOMIIETeHIIMN 0 HanpaBiaeHuo ToAroToBKU 29.03.04 TexHoorus Xy10KECTBEH-
HOW 00paboTku MaTtepuanoB. IIpoduie: «XynoKecTBEHHOE MPOESKTUPOBAHUE U LU(PPOBBIC
TEXHOJIOTHH B IOBEJIUPHOM TPOU3BOIcTBe». Dopma 00yueHus — ounast. 2025.

Matpuna KoMIeTeHIni o HanpaBieHuio noAroToBku 29.03.04 TexHomorus Xyn0KeCTBEH-
HOI 00paboTku MaTtepuanos. [Ipoduns: «PazpaboTka 1 MPOU3BOACTBO U3IEIHI TPOMBIIILICH-
HOro nu3aiiHa». ®opma oOyueHus — ounas. 2025.

Vkas3 Ilpe3unenta Poccutickoit ®eneparum ot 01.12.2016 Neo 642 «Ctparerun Hay4yHO-TEX-
HoJsloru4eckoro passutus Poccuiickoit denepanum.

[Tpuka3z MunucrepcTBa oopazoBanus u Hayku Poccutickoit @enepanuu ot 23.08.2017 Ne 816
«O06 ytBepxkaennn llopsiika MPUMEHEHUS] OPraHU3aLUSAMHE, OCYIIECTBISIONIMMU 00pa3oBa-
TEIBHYIO AESITETbHOCTD, 3JIEKTPOHHOTO O0yUeHUsl, TUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHO-
JIOTHH TIPU pean3anuu 00pa3oBaTeIbHBIX TPOrPaAMM.

4.2. OcHoBHas JuTEpaTrypa

3abonotckuit B.C. JIunelinas anredpa u aHamTUTHYECKast reoMeTpHst (yaeOHBI KOMIUIEKC):
yaebHoe nocobue, 2-e uza. Crep. M.: U3a-so MHOPA-M, 2022. 309 c. (Briciiee o6pa3oBa-
Hue: OakanaBpuar).

Cupotuna M.K. JIuneiiHas anreOpa v aHATUTHYECKAsi TEOMETPHS: MHTEPAKTUBHBIN KypC:
yuebHoe mocodue st By30B. CII6, WUzn-Bo Jlans, 2022. 180 c.

Kypc nexuuii nmo nuHelHON anredpe 1 aHATUTUYECKOM reomeTpun: yuedHoe nocoodue. // Kya-
psasueB b.1O., Matsm B.1., [TokazeeB B.B., Uepkecosa I'.B.. M.: MI'TY «MAMM», 2009. —
362c. [http://lib.mami.ru/lib/content/elektronnyy-katalog. DnexTponHsIii pecypc. ]

4.3. JonoJgHHUTeJbHAs JUTEpPaTypa

Kpatkuit xypc BbIcIiell MaTeMaTUKH [DJIEKTPOHHBIM pecypc]: yued. - DIEKTpOH. JaH. -
MockBa:  JamxkoB wu K, 2017. - 510 c¢. [Pexum poctyma: URL:
https://e.lanbook.com/book/93522. - 3ari1. ¢ 3kpaHa.] .


http://lib.mami.ru/lib/content/elektronnyy-katalog

2. 3y6kos B.T'., JIsxoBckuii B.A., Mapteinenko A.1., Munocues B.b., [Tymkaps E.A. Kypc ma-
TEMAaTHKH JIJI1 TEXHUYECKUX BBICIIUX yu4eOHBIX 3aBenenuil. Yactu 1-4. M.: MT'T1Y, 2012. 400
IK3.

3. Wnweun B.A., [To3nsk O.I". Ananmurnueckas reomerpus. M.: Hayka. ['naB. pen-us ¢pusuko-ma-
TeM. JIUT-pbl, 1988. 224 c.

4. bexnemumies, /[.B. Pemenne 3amau u3 Kypca aHaJIUTUYECKOM T'€OMETPUU U JIUHEHHOM aj-
reOpbl [ DneKTpoHHBIH pecypc]: yuel. mocobue - DieKkTpoH. 1aH. - Mocksa: @usmaraut, 2014.
- 192 c. [Pexxum noctyma: URL: https://e.lanbook.com/book/59632. - 3armn. ¢ sxpana. |

4.4. DJexkTpoHHbIe 00pa3oBaTeIbHbIE Pecypchl

[IpoBeneHue 3aHATHIA U aTTECTAI[MI BO3MOKHO B JUCTAHIIMOHHOM (hopMmaTe ¢ MPUMEHEHHEM CH-
CTeMbl TUCTAaHIMOHHOTO oOyueHus yHuBepcurera (CJO-LMS) Ha ocHOBEe pa3pabOTaHHBIX Ka-
denpoit «MaTemaTrkay 3JEKTPOHHBIX 00pa3oBaTelbHBIX pecypcoB (DOP) mo Bcem pazaenam
IIPOrpaMMBl:.

Hassanue 0P
Jluneiinas u BekTopHas anredpa | https://online.mospolytech.ru/course/view.php?id=3368
AHanutuyeckas reoMeTpus https://online.mospolytech.ru/local/crw/course.php?id=2843

Jluneitnas anreOpa u ananutu- | https://online.mospolytech.ru/course/view.php?id=462
YyecKas FeOMeTpHs

Pazpaboranubsie DOP BKIHOYAIOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.
[Topsnox mpoBeneHus: paboT B IUCTAaHIIMOHHOM (hopMaTe yCTaHABIMBAETCS OTJEIbHBIMU pacIo-
PSKSHHUSIME TIPOPEKTOpa Mo yueOHOI paboTe U/Uiu EHTPOM Y4eOHO-METOIUYECKON pabOTHI.

Kaxnpiii cTyneHT obecriedeH WHANBUAYAIbHBIM HEOTPAHUYCHHBIM JOCTYIIOM K 3JEKTPOHHOM

OMOIMOTEKEe MOCKOBCKOTO ITOJIUTEXA

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

HHTepHeT-pecypchl BKIIOYAIOT YI4eOHO-METOAMYSCKHUE MaTePUaibl B DJICKTPOHHOM BHUJIE, TIPE]I-

CTaBJICHHBIC Ha caiiTe mospolytech.ru B pazaene: «lleHTp MaTeMaTH4ecKoro 00pa3oBaHuUs)

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

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

[Tone3ubie yueOHO-MeTOAMYECKHE ¥ MH(GOPMAIIMOHHBIC MAaTEPHAIIBI TIPEACTABICHBI Ha CalTax:
http.//exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[lepedens pecypcoB HHPOPMAITMOHHO-TEIIEKOMMYHHUKAIIMOHHOM ceTr «IHTEpHET» [l OCBOCHUS

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

4.5. JIuueH31n0HHoe U CBOOOIHO pacnpocTpansieMoe mporpaMmHoe

ol0ecrieuenmne

Nef HaumenoBanue | Pazpadoruux I1O JocrynmHocTs Ccpuika Ha Enunblii peectp
(mpaBoodsana- (IMLIEeH3MOHHOE, | POCCHMCKHUX MPOrpaMM 1JIA

TeJb) CcB0O0O/HO pac- 9BM u B/l (npu HaIM4unmn)

NMpocTpaHsieMoe)
1 | Astra Linux [ OOO JInnensnonHoe https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_1d=9540
ACTPA" 36



http://mospolytech.ru/index.php?id=4486
http://mospolytech.ru/index.php?id=5822)%3B
http://exponenta.ru/
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm
http://www.matematikalegko.ru/
http://www.i-exam.ru/

MoitOduc OO0 "HOBbBIE
OBJIAYHBIE
TEXHOJIOI'M"

JInuensuonHoe https://reestr.digital.gov.ru/ree

str/301558/?sphrase_id=9433
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BOYHbIC¢ CHCTEMBbI

4.6. CoppeMeHHbIe npodeccuoHaIbHBIE 0a3bl JaHHBIX U HH(OpPMaLMOHHBbIE CIIpa-

Ilepeuenns pecypcoB cetu UHTepHeT, JOCTYNHBIX /1J151 0CBOCHHMS TUCHMIIJIMHBI:

HanMeHnoBanue

Ccblika Ha pecypce

JocTynmHocTh

HNudopmanuonHo-cipaBoYHbIE CHCTEMbI

https://stackoverflow.co

HoctynHa B cetn 1UH-

Stack Overflow o TepHeT 0e3 orpaHuye-
HUN
Undopmanyonnsie pecypebt Cetrt | http:// www.consultant.ru | JloctymHo
KoncynpranTl [mtoc
[Topran ®@enepanbHbIX rocyaap-
P P AP http://www.fgosvo.ru. JocTymHo

CTBEHHBIX 00pa30BaTEIILHBIX CTaH-
JApTOB BBICLIETO 0OPa30BaHUS

DJ1eKTPOHHO-0UOJINOTEYHbIE CUCTEMbI

Jlann https://e.lanbook.com/ Hocrynaa B cetu UH-
TepHeT 0e3 orpaHuye-
HUU
IPR Books https://www.iprbookshop | Hoctynna B cetu UH-
v/

TepHeT 0e3 orpaHuye-
HUU

IIpodeccnonanbHbie 6a3bl JTAHHBIX

baza naHHbBIX HAYYHOH IMEKTPOH- http://www.elibrary.ru JocTymHo
HOM OMbIMoTEeKN
(eLIBRARY.RU)
Web of Science Core Collection — | http://webofscience.com | JloctynHo

nonuTeMaTHueckas pedepaTuBHO-
oubnunorpaduyeckas u
HayKoMeTpHu4deckas (OubiuomeTpu-
yeckasi) 6a3za JTaHHBIX

5. MaTtepuajibHO-TeXHUYeCKOe o0ecneyeHue TUCIIUNIMHBI



http://www.consultant.ru/
http://www.fgosvo.ru/
http://www.elibrary.ru/
http://webofscience.com/

MaTepI/IaJIBHO — TEXHHUYECCKas 6a3a YHUBCPCHUTECTA O6GCH€‘II/IBa€T MMPOBCACHNEC BCCX BUIOB
3aHSTHH, PETYCMOTPEHHBIX YUCOHBIM IUIAHOM, U COOTBETCTBYET JACHCTBYIOIIUM CAHUTAPHBIM U
[IPOTUBOIIOKAPHBIM IIPaBUJIAM U HOPMaM.

Kadenpa «Marematnkay He pacrojaraeT COOCTBCHHBIM ayAUTOPHBIM (DOHIOM M HUCIIOJIb-
3yeT y4eOHbIe ayAUTOpHH U3 001Iero (OoH/1a YHUBEPCUTETA.

[Tpu HEOOXOAUMOCTH JJIs TIPOBEACHHUSI MHTEPAKTUBHBIX MMPAKTUYECKUX 3aHSITUN MCIOJIb3Y-
FOTCS KOMIIBIOTCPHBIC KJIACChl YHUBCPCUTETA.

6. MeToanyeckue peKoMeHIaluu

6.1. MeToauueckne peKOMeHAALMU 1JIs1 MPenoJaBaTeis 0 OPraHu3anuu odoyye-
HUSA

[Ipexne Bcero, ciaeayeT oOpaTUTh BHUMaHUE CTYICHTOB Ha TO, YTO MPAKTUYECKU BECH U3Y-
JaeMbIii UMU MaTepual He TpeOyeT KaKoW-Tu00 CIeUaIbHON (JIOMOTHUTEIILHOMN) MTOATOTOBKH U
BIIOJIHE MOKET OBITh YCIIEIIHO U3YYEH, €CJIM CTYIEHThI OyIyT MOCEIIATh 3aHITHSI, CBOEBPEMEHHO
BBITIOJTHSATH JJOMAITHUE 33]JaHUS U TTOJIB30BAThCS (MPH HEOOXOIMMOCTH) CHCTEMOU TUTAHOBBIX KOH-
CyJIbTallU B TEUEHHUE KaXJO0ro cemecTpa. Bomenmme B Kypc MaTeMaTHKH pa3leiibl SIBISIOTCS
KJIACCUYECKUMHU, B TO K€ BPEMS OHH ITPAKTUUECKH OPUEHTUPOBAHBI, TAK KAK UMEIOT IIIUPOKOE pac-
MIPOCTPAHEHHUE VISl PELICHHS Pa3HOTO PoJia 3a1a4 BHYTPU CaMOM MAaT€MATUKHU U MPUKIIAJHBIX 3a-
nay. FIX oCcBOEHHE MOMOXET CTYJIEHTaM JIOTUYECKH BEPHO, apIYMEHTHUPOBAHO U SICHO CTPOMUTH
YCTHYIO U MMHUCbMEHHYIO Peub, YCIEUTHO MPUMEHATh HAKOIICHHBIE 3HAHUS B TPO(eCcCHOHANBEHOM
JESATEIIBHOCTH.

HeoOxoaumo ¢ camoro Havasna 3aHSITHI PEeKOMEHIOBATh CTYJEHTaM OCHOBHYIO U JIOTOJ-
HUTEIIbHYIO JINTEPATYPY, @ B KOHLIE CEMECTPA 1aTh CIIUCOK BOIPOCOB JIJI MOATOTOBKH K DK3aMEHY.

Ha nepBom 3aHsATHY MO AUCHUIINHE CIEAyeT 0053aTeIbHO TPOUHGOPMUPOBATH CTY/ ICH-
TOB O BHJIE ¥ (POpME MPOMEKYTOYHOMH aTTECTAIUU 110 JAUCIHUILTNHE, CPOKAX €€ MPOBEICHUS,
YCIIOBHSIX JOITyCKa K POMEKYTOYHOU aTTECTAllMH, IPUMEHSIEMBIX BUJAX MPOMEXYTOYHOIO KOH-
TPOJIS.

N3noxenue T€OpeTUUEeCKOro MaTepuaia JO0HKHO COMNPOBOXKIATHCS WILTIOCTPATUBHBIMU
MpUMepaMu, THIATESILHO OTOOPAHHBIMU MPETOaBaTEeIIeM TaK, YTOOBI TEXHHUECKUE TPYITHOCTH H
BBIKJIAJIKH [IPU PELICHUHU 3a/1a4l HE OTBJIEKAJIA OT IJJaBHOT'O: OCMBICIICHUS UJIEU U CYTU IPUMEHS-
eMbIX MeToI0B. ClielyeT Bcerjia yKa3bplBaTh IPUMEPHI TPAKTUYECKOTO MPUMEHEHHS pACCMOTPEH-
HBIX Ha 3aHATHIX ypaBHEHUH U GopMyII.

[IpakTuueckue 3aHATHS JOJKHBI ObITH OPTAHM30BAHBI MPENOAaBaTEIeM TaKUM 00pazoM,
YTOOBI OCTABAJIOCh BPEMs HA MEPHOIUYECKOE BBITIOJHEHUE CTYJIEHTaAMU HEOOJBIIONW CaMOCTOSI-
TeIbHOU PadOTHI B Ay TUTOPHUH ISl MPOBEPKH YCBOCHHSI M3JI0KEHHOTO MaTepuaa.

[IpenonaBateinb, BeyHii TPAKTUYECKHUE 3aHATHUS, IOJDKEH COTIIACOBBIBATh yUueOHO-TeMa-
TUYECKUH IJIaH 3aHATUH C IEKTOPOM, UCIIOJIb30BATh EAUHYIO0 CUCTEMY 0003HAYCHHIA.

[IpenogaBaTento cneayeT AOOMBATHCS CHCTEMAaTUYECKOW HEMPEephIBHOM pabOThl CTYIEH-
TOB B TEYCHHUE CEMECTpa, HEOOXOIMMO BBISIBIISATH CUIILHBIX CTYICHTOB U MPUBJIEKATh X K HAYYHOUH
paboTe, K y4acTHIO B Pa3HOTO PO/ia OJIUMITMAZAaX U KOHKYpCax.

CTyaeHT MOJKEeH ONIYIIaTh 3aMHTEPECOBAHHOCTh MPETO/IaBaTelis B JOCTIKCHUH KOHEY-
HOTO pe3ylibTaTa: B MpUOOpeTeHHH OOYYarOIIMMUCS TMPOYHBIX 3HAHWW, YMEHUN M BIaJCHUS
HaKOIUIEHHON MHpOpMaIUel i peiieHus 3aa4 B Tpo(heCcCHOHaTbHOM IS TEIIBHOCTH.

6.1.1. O0pa3oBaTe/IbHbIE TEXHOJIOTUHU

Bo03M0KHO MpoBeIcHNE 3aHATHI U aTTECTAllMil B AUCTAHIIMOHHOM (hopMmaTe ¢ MPUMEHEHHEM CH-
CTeMBbI JIUCTAaHUMOHHOro o0y4eHus yHusepcurera (CO-LMS) Ha ocHOBe pa3pabOTaHHBIX Ka-
dbenpoii «MaTeMaTHKa» IEKTPOHHBIX 00pa3oBaTenbHBIX pecypcoB (DOP) (cum. m.4.4).
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[Mopsimox mpoBeaeHus: paboT B AUCTAHIIMOHHOM (pOpMAaTe YCTAaHABIMBACTCS OTACIBHBIMH PACIIO-
PSOKEHUSMHE IPOPEKTOPA MO YueOHOM padoTe U/ WK IEHTPOM YUeOHO-METOIUIECKON pabOTHI.

6.2. MeToanueckue yKazaHus IJisl 00y4AIONIUXCH 10 OCBOCHUIO
AUCIUTIMHBI

Pa3znen: 3jieMeHTHI JIMHEHOW ajaredpbl

MaTtpuusl 1 onpeaeauTtenn. [Ipexe Bcero, CTyJeHT 1OJKEH MOHATh, YTO MaTPULIA — 3TO
Tabnuia yucen (MpUYeM 3Ta TaOJIMIIA MOXET UMETh OJWHAKOBOE YHCIIO CTPOK M CTOJOIOB, a
MOJKET OBITh U IPSMOYTOJIBHOM), @ ONIPEeINTENb- 3TO YHCIIO, 3aUChIBAEMOE B BUE KBAaIPATHON
Ta6J'H/IIII)I, TO €CTh OIIPCACIUTEIIN CYIICCTBYIOT TOJIBKO Y KBaAPaTHBIX MAaTpPHUIIL.

Crnenyet 00paTuTh 0c000€ BHUMaHUE HAa ONEPALIMI0 YMHOKEHHUS IPSIMOYTOJIbHBIX MATPHI]
Y TIOHATh, KAKUM TOJIYy4aeTcsl HOPsI0K MaTpHllbl — pousBeaeHus. OCOOEHHOCTh MAaTPHUIL TAKXKe
COCTOHUT B TOM, 4TO IPOU3BEJICHHE MAaTPHII HE TIEPECTaHOBOYHO, TO ecTh AB || BA .Criemyet 00s-
3aTeNIbHO YOCIUTHCS B 3TOM, PEIIMB COOTBETCTBYIOIINE 3a/1aUH.

BaxHbIM siBisieTcst moHaTHe 00paTHOi MaTpuiel. Hano 3HaTh ycrnoBHe CyliecTBOBaHHS
00paTHON MaTPHIIBI U alTOPUTM ee TIocTpoeHus. [locie ee BRIYHMCICHNUS 1eIeco00pa3Ho AeaTh

IPOBEPKY MPABUIILHOCTH PELIEHHUS, BBIIOIHUB ONEPanuio yMHoKenus A '4 T E (nomkHa moay-
YUTHCS €AMHUYHAS MaTPUILIA)

[Tpu u3ydeHnu onpenenuTenaci Haao0 YETKO YCBOUTh MOHATUS MUHOPA, aaredpanyeckoro
JIOTIOJIHEHUSI, 3HATh MHOTOYHCIICHHBIE CBOWCTBA OIpeneauTens. [[ias ocBOeHHs TeXHUKH BbIUKC-
JIEHUS ONPEEIIUTENEH 11e1eco00pa3Ho, BbIOpAaB MPOU3BOJIbHBIN ONPENEIUTENb BbIIIE TPETHETO
MOPSATIKA, PACKPBITH €T0 PA3IUYHBIMU CIIOCO0aMU, MPUMEHSST Pa3iokKeHHe U MO CTPOKaM M MO
ctonbuam. OOpaTuTe BHUMaHHUE, KAKHUE CTPOKH (CTOJIOIBI) MPEATIOYTHTEIFHEES BEIOUPATH JJIs pac-
KPBITUS OTIPEACTUTENS, YTOOBI YIPOCTUTH €ro BhrunciaeHne. Oco0eHHO 3 (EeKTUBHO BBIYUCIICHUE
OTIPEAETIUTEIIS C IOMOUIBIO 3JIEMEHTAPHBIX ITPE0OPa30BaHUi, IPUBOIALINX €T0 K TPEYTrOJIbHOMY
BUTTY.

[Tpu u3y4eHnn pemeHni CUCTEM JIMHEHHBIX anreOpandyeckux ypaBHenuii (CJIAY) obpa-
TUTE BHUMAaHUE, MPEXK/Ie BCETr0, Ha MOHATHE PEUICHHS CUCTEMBI U YCIOBHUS CYIIIECTBOBAHHUS pellle-
HUH B 3aBUCUMOCTH OT COOTHOILEHUS MEX/1y PAaH[OM MaTpHIIbl, PAHIOM PacIIMPEHHON MaTPUILIbI
CUCTEMBI M YHCJIOM HEM3BECTHBIX M ypaBHeHUU. OOpaTHTe BHUMaHUE HA YCIOBUS MPUMEHEHUS
dopmyn Kpamepa u meroma oOpatHOi MaTpuilsl. BHUMAaTenpbHO pa3OepuTe MPUMEPHI PEIICHHS
MIPOM3BOJIBHBIX CUCTEM JIMHEHHBIX anredpanyeckux ypaBHeHU metonoM ['aycca (BBeneHue Oa-
3UCHBIX U CBOOO/HBIX IEPEMEHHBIX).

Pa3pnen: DiiemeHTHI BeKTOPHOI ajaredpbl

[Tpu n3ydeHuwn naHHOW TeMbl 0OpaTUTe BHUMAHWE Ha JIMHEHHbBIE ONEpalui HaJl BEKTO-
pamu, Ha IOHSTHS JIMHEWHOW HE3aBUCUMOCTH M JTMHEHHOMN 3aBUCIMOCTH BEKTOPOB, Ha ()yH/IaMEH-
TaJIbHOE MOHATHE 0a3Kca BEKTOPHOTO MPOCTPAHCTBA (M OPTOHOPMHUPOBAHHOTO 0a3uca), Ha pas3io-
’KEHHE BEKTOpa Mo Oasucy.

3HaTh OIpeeeHne, TeOMETPUUECKHE CBOMCTBA CKAJIIPHOTO, BEKTOPHOTO M CMEIIAHHOTO
MIPOU3BEACHUS BEKTOPOB, POPMYJIBI I UX BBIUYUCIICHHS B BEKTOPHOW U B KOOPAMHATHOM (opme.
O06s13aTeNIbHO 3HATh U YMETh IPOBEPSTH YCIOBHSI OPTOrOHAIBHOCTH, KOJUIMHEAPHOCTH M KOMILIa-
HapHOCTH BEKTOPOB.

Pa3nesi: KoMILIeKCHBIE YHCJIA H MHOTOYJIEHbI

B atom paszzene, npexiie Bcero, Hajlo MOHATh, YTO KOMIUIEKCHOE YKCIIO SIBUJIOCH PaCIld-
pEHHEM MOHATHUS JEHCTBUTENBHBIX YHCEN, 3HATh ONpeeseHHe U TpU (HOPMBI 3aIHCH KOMIUIEKC-
HOTO YKcha (anredpandeckyro, TPUrOHOMETPUYECKYIO U MOKA3aTeNbHYI0), TeOMETPUUECKYIO UH-
TepHpeTa0 KOMIUIEKCHOTO YHCia U B3aUMHO-OJJHO3HAUHOE COOTBETCTBUE MEX]Ty MHO)KECTBOM
KOMIUIEKCHBIX YUCEN U MHOXKECTBOM TOUEK KOMIUIEKCHOW IUIOCKOCTH. 3HATh (hopMyity Diepa.
KomMiuiekcHble 4ncia MOKHO M300pakaTh ¢ MOMOUIbI0 BEKTOPOB Ha KOMITJIEKCHOM IJIOCKOCTH.
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HOBTOMY Oornepanmru CJIOKCHUA U BBIYUTAHUA KOMIIJICKCHBIX YHUCCII MOT'YT OBITH CBCICHBI K OIICpa-
UM CJIOKEHUS U BBIUUTAHUSI COOTBETCTBYIOIIUX BEKTOPOB.

Ha):[o 3HATb U YMCTb BBIIIOJIHATH ONCpAll YMHOKCHHA, ACJIICHNA, BO3BCACHHUA B IOJIOKH-
TEJIbHYIO CTENEHb KOMIUIEKCHBIX YHCEN, 3alIMCAHHBIX B TPUTOHOMETPHUYECKOH (opMme, h3BjIeue-
HUS KOPHS N-O¥ CTETIEHN M3 KOMIUIEKCHOTO YHCIIA.

Crnenyet oOpaTUTh BHUMaHHE HA TO, YTO MHOYKECTBO KOMIUIEKCHBIX YHCEIl SIBJSETCS 3a-
MKHYTBIM, TO €CTb J'IIO6a$I anre6pa1/1qecxas{ ornecpanyvda HaJl KOMIIJICKCHBIMU YUCJIaMH HE BBIBOJUT
3a mpejiesbl 0071acTH KOMIUIEKCHBIX YHCE.

Ha)10 3HATbh PA3JIMYHBIC BU/bI PA3JIOKCHUSA MHOIOYJICHA HAa MHOKHUTCIN IJIs CIIy4acB, KO-
r71a cpeay KOpHe MHOTO4JIeHa MOTYT OBITh KpaTHbIE, KOMIUIEKCHBIE KOPHU. DTH CBEJIEHUS OyayT
HCIIOJIB30BATLCA, HAIIPUMECP, B HHTCIPAJIbHOM HCYUCICHUU IIPH BBIYHUCICHHUU HHTCTIPAJIOB OT
JIPOOHO-pallMOHANBHBIX (DYHKUWH, IPU PEIICHUU JTUHEHHBIX OAHOPOIHBIX AU(QPEepeHInaTbHBIX
YPaBHEHHI N-TO MOPSIKA C TIOCTOSTHHBIMU KO3 UITUCHTAMH.

Paznen: AHajiMTHYECKASA TeOMeETPHUS

[Ipyu u3ydyeHun aHaTUTHYECKON F€OMETPHUH CIIEIYEeT, MPEXK/Ie BCEro, MOHATh, YTO €€ 3a/a4eil sB-
JIACTCA U3YUCHUC I'COMCTPHUICCKUX O6T>€KTOB IIpyu 1nMomMouu aHaIUTUYICCKUX MCTOIOB aJII‘e6pr )41
MaTeMaTHYeCKOro aHajin3a. B ocHOBe Takoro 1mojaxo/ia JIeUT METO/1 KOOPJMHAT, BIIEPBbIE CHCTE-
Matuyecku npumeHeHHbI P. JlekaptoM. OCHOBHBIE MOHATHUSI T€OMETPHUH (TOUKa, MpsiMas, I0C-
KOCTh) SIBJIIIOTCSI HEONPEAEISIEMbIMU, U ISl UX ONUCAHUS MIPUMEHSAETCS aKCHOMATHYECKUN Me-
TOA, HOBBOH?IIOHII/Iﬁ YCTAaHOBUTH B3aMMHO OJHO3HAYHOC COOTBCTCTBHUEC MCKIY MHOKCECTBOM TOYCK
MPSIMON ¥ MHO>KECTBOM JICHCTBUTEIBHBIX YHCET U, TAKUM 00pa30oM, BBECTH CUCTEMY KOOPAMUHAT.
Hayo geTko ycBOUTH pazinuyHble GOPMBI YPaBHEHUH MPSMON U TNIOCKOCTH YMETh NEPEXOAUTH OT
onHOM popmbl kK Apyroi. Cienyer OCMBICIUTh U YCHEIIHO MPUMEHSITh PEHICHHS KIIaCCUYECKUX
3a/1a4 aHAIMTUYECKOM IN€OMETPUM O B3aMMHOM PACIIOJIOKEHUU NPSIMBIX U IUIOCKOCTEH, YMETh
OTIPEIETATH YIJIBI U PACCTOSHUS MEX]Y Pa3TUYHBIMU F€OMETPUUECKUMH 0ObEKTaMH.

OTmeTuM B 3aK/IIIOYCHHUEC, UYTO YCIICINHOC M3YUCHUC NUCHHUIUIMHBI « JIunetinas anre6pa»,
proOpeTeHNue HeOOXOAUMbIX KOMIETEHIINN, YMEHUN 1 HABBIKOB BIIAJICHHSI MATEMaTHUECKHUM arl-
mapaToM TpedyeT OT CTYJIEHTOB OOJBIIONH CaMOCTOATEIBHON paboThl. OOpaTUTE BHUMAHUE, YTO
KOJIMUYECTBO YacOB, OTBOJUMBIX Ha CAMOCTOSITENIbHYIO pa0OTy B COOTBETCTBUU C YYEOHBIM ILIa-
HOM, OOJIBIIIE YKCIIa JaCoB, OTBOJAUMBIX Ha BCC BHUJbI Ay JUTOPHBIX 3aHSATHH.

7. ®OHJ OLIEHOYHBIX CPEACTB

@DoHJT OIIEHOYHBIX CPEJICTB MpeAcTaBieH B [IpunoxkeHnu 2 k pabodeii mporpaMMe 1 BKIIFOYAET
paszensl:

1. MeToabl KOHTPOJIS ¥ OTICHUBAHUS PE3YJIbTATOB O0YUCHUS

2 Illxana 1 KpUTEpUU OLIEHUBAHUS PE3YIHTATOB O0YUCHUS

3. OueHoYHBIE CPEACTBA

3.1. Texymuii KOHTPOJIb

3.2. [IpoMexxyToUHast aTTecTaluus
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Ilpunoscenue 1

TemaTn4yeckuii IIaH AUCHUILUIAHBI «JInHeliHasA anredpay» Mo HANPABJIEHUIO MOATOTOBKHU
29.03.04 «TexHoJiorusi XyJ105;keCTBEHHOI1 00pad0TKH MATEPHATIOB

[Tpoduau

«Xyno:xkecTBEHHOE IPOEKTUPOBaHUE U HU(PPOBbIE TEXHOJIOTUHU

B IOBCJIUPHOM MPOU3BOACTBE»

«Pa3padoTKa ¥ NPOU3BOACTBO U3/eJUil MPOMBIIIJIEHHOT0 TU3ailHA)

(6akanaBp)
Ounas popma oOyueHuUs
['ox HaGopa 2025/2025
Buasbi yueOHoii padoThl,
BKJII0UYASI CAMOCTOSITEILHYIO Buabi caMocTOsITeILHOM PadoThI DopmbI
=3 aTrecra-
5 = padoTy CTyJICHTOB Crynenros
Paznen 2 S ’ 10707
é = U TPYA0EMKOCTh B Yacax
n/n CP | KC
J | I/C | Jlab C P K.P. | KIL. | PTP | Pedepar | K/p | 2 | 3
IlepBbIiii cemecTp
Pasnea 1. DiieMeHTHI JIMHEHHOM aJI-
1.1 | redpbl MaTpuIibl, ICHCTBHS HAJT MATPH- 1 1 2 2 3
LIAMH.
Omnpenenureny, UX CBOICTBA W BBIYHUCIIE- 3
HHUe. MaTpuyHasi 3aluch CUCTEMbI JIMHEU-
1.2 o 1 2 2 +
HBIX YpaBHEHUH.
Breuiaua 3ananuii PI'P Ne 1 o JinHeiiHoi
aaredpe .
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1.3

OOparHast MaTpuIla ¥ €e BeIYuciieHne. Mat-
pUYHas 3alUCh CUCTEMbI JIMHEUHBIX ypaB-
HEHUU.

1.4

CucTeMbl TUHEWHBIX anTreOpandecKux
ypaBHEHUH, OCHOBHBIE TTOHATHS U OTpe/ie-
neHus. Pemenue cucrteM JTMHEHHBIX ypaB-
HeHuit Metogom Kpamepa, MmeToiom o0pat-
HOW MaTpHUILIbI

1.5

Pemrenne cucrem TMHENHBIX ypaBHEHUN
meronoM ['aycca. Panr marpunsl. Teo-
pema Kponekepa — Kanemn.

1.6

Meton ["aycca B pon3BOIBHBIX CUCTEMAX
JUHENHBIX ypaBHEHUNH. OAHOPOHBIE CH-
CTEMBI JINHEWHBIX YPAaBHEHUM.
CamocrosiTesibHas padora Nel B ayauro-
PVH 110 JINHEHHOI aaredpe

1.7

Paspnen 2. Bekropsl. JInHelHbIE onepanun
HaJl BEKTOpaMHu, UX CBOMCTBA. JIMHENHbIE
KOMOMHaIMMU BEKTOpoB. JIMHEHO He3aBu-
CHUMBIE M JIMHEHMHO 3aBHUCHMBIE CHCTEMBI
BEKTOPOB.

Bruiaua zagapuii PI'P Ne2 1o BeKTOpHOMH

aiareope.

1.8

[Monstre 6asuca. KoopmuHaTel BeKTOpAa.
KonmnaeapHOCTh, OPTOTOHAIBHOCTH U KOM-
IJTAHAPHOCTh BEKTOPOB.
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1.9

CkasnsipHO€ MPOU3BEACHUE BEKTOPOB U €0
CBOMCTBA. BeKTOpHOE NMpOMU3BENECHHUE IBYX
BEKTOPOB, €r0 CBOMCTBA.

1.10

CMmeniaHHOe POU3BENIEHUE TPEX BEKTOPOB
U €ero cpoiicTBa. Brruncnenune odObeMa ma-
pannenenumnena. YcCIOBHE KOJJIMHEApHO-
CTH, OPTOTOHAIBHOCTH ¥ KOMIUTAHAPHOCTH
BeKTOpoB. OpTOHOPMHpPOBAHHBIA Oazuc.
Berurcnenue CKaIsipHOTO, BEKTOPHOTO U
CMEIIIaHHOTO MPOU3BEACHUN BEKTOPOB, 3a-
JTAHHBIX KOOPJWHATAMU B OPTOHOPMHPO-
BaHHOM Oa3smuce.

CamocrosiTesibHas padora Ne 2 B ayauro-
puM 110 BEKTOPHOI ajredpe

10

1.11

JIuneitnpie mpocTpaHcTBa. PazmepHOCTh U
6a3uc JIMHEIHOTr0 MPOCTPAHCTBA.

Martpuna nepexoga ot 0a3uca k Oaszucy
npeoOpa3oBaHuEe KOOPAMHAT BEKTOpa NpHU
n3MeHeHuu 6asuca. CoOCTBEHHBIE BEKTOPHI
U COOCTBEHHBIEC 3HAYECHHUS JIMHEHHOTO OIle-
paropa.

11

1.12

Pa3znen 3. KommuiekcHble 4ncIa U MHO-
roujieHbl MHOXECTBO KOMIUIEKCHBIX YH-
cen. @opMbl 3alMCH KOMIUIEKCHBIX YHCET.
Omneparuu HajJ, KOMIUIEKCHBIMH YHCJIAMH.
PaznoskeHne MHOro4JieHa Ha MHOMKHTCIH
OCHOBHAs TeOpeMa aJre0pbl

12

1.13

Pasnen 4. AHanuTnyeckasi reomeTpust
Cucrembl KOOpJIMHAT. Pa3nuyHble THUIIBI
YPaBHEHUH INIOCKOCTH

Boiiaua 3aganuii PI'P Ne3 nio anaauTu-
YeCKOil TeoMeTpUN

13
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1.14

Paznuunble TUIIBI ypaBHEHUI IPSIMOU Ha
IIJIOCKOCTH U B IIPOCTPAHCTBE

14

1.15

B3anMHoOe pacrionoxeHue npsMbIx Ha II0C-
KOCTH U B NIpoCTpaHCTBe. Brruncnenue pac-
CTOSIHUM MEXly IBYMsI TOUKaMH, TOYKOH U
IpsMOiL.. B3auMHOE pacnoioKeHUe IUIoC-
KocTeil. BbluncClieHHEe pacCTOSHUI MEXIy
TOYKOU U INTIOCKOCTBIO

CamocrositesbHasi padora Ne 3 B ayauTo-
PVH 110 AHAJIMTHYECKOI reoMeTpHH

15

1.16

KpuBble BTOporo nopsjaka ux reoMeTpude-
CKHE CBOHCTBAa. YPaBHEHHUS DJUIMIICA, TH-
nep6onbl, mapabonsr OOIiee ypaBHEHHE
KpUBOH BTOporo mnopsaka. IlpuBenenue
KPHUBBIX BTOPOTO TMOpAIKAa K KaHOHHUYE-
ckomy Buay. [loBepxXHOCTH BTOpOTO IIO-
psnka

16

®opMa aTTecTalUU

19-
21

Bcero yacoB 1Mo JucCHUILIMHE

16

32

60

PI'P

cam
pao.
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Ilpunoscenue 2

®OH/I OHEHOYHBIX CPEIACTB
MO JUCHUATITAHE

«J/Iuneitnas anreopa»

Hanpasnenue noarorosku: 29.03.04 «TexHonorus Xya0KecTBEeHHONH 00paOOTKU MaTepPUAIOB).
[Ipodumnu: «XynoxkecTBeHHOE IPOEKTUPOBAHUE U LIU(POBBIE TEXHOJIOIMH B FOBEJIMPHOM IIPOU3BO/I-
cTBe». «Pa3paboTka U MPOU3BOACTBO U3/IEIUNA MPOMBIIIIIEHHOTO JU3aifHaY.

dopma 00yueHHs: OUHas.

Kadenpa: «MaremaTukay

1. MeToabl KOHTPOJISI U OLIEHUBAHUS Pe3yJIbTATOB 00y4YeHUsI

JInst KOHTPOJISL yCIIeBaeMOCTH M KaueCTBAa OCBOCHHMS TUCIIUIUIMHBI HACTOSIIIEH IPOrpaMMOi
MPEYCMOTPEHBI CIEyIOIUE BUIbI KOHTPOJIS:
- KOHTPOJIb TEKYILEH ycreBaeMOoCTH (TEKYILHI KOHTPOJIB);
- IPOMEKYTOYHAsI aTTecTalus (3K3aMEH).

2. Ilkana ¥ KpUTEPUN OLICHUBAHUS Pe3yJIbTATOB 00y4eHUs
®opMa IPOMEKYTOYHOM ATTECTALMU: IK3AMEH

[IpomexxyTouHas arrectaius ooydarouxcs B popme 3K3aMeHa IPOBOJUTCS 110 pe3yIbTaTaM
BBITOJIHEHUSI BCEX BUI0B YU€OHOH paboThI, IPeayCMOTPEHHBIX YU€OHBIM IUIAHOM TI0 TaHHOW TUCIIH-
IUIMHE, TP 3TOM YYHUTBHIBAIOTCSA PE3yJbTaThl TEKYIIErO KOHTPOJS YCIIEBAEMOCTH B TEUCHHE Ce-
Mmectpa. OleHKa CTETEeHH JTOCTHKECHUSI 00YYaIONIMMUCS TUIAHUPYEMBIX Pe3yJbTaTOB OOYUYCHHUS IO
JUCLUIUIMHE MTPOBOUTCS MPENoiaBaTesieM, BEAYIIUM 3aHATHS 10 AUCIUILIMHE METOA0M JKCIepT-
HOM oneHkH. [lo uroram nMpoMexyTo4HO# aTTecTalMy MO JUCHUIUIMHE BBHICTABISETCS OLEHKA «OT-
JHYHO», «XOPOIIO», «YIOBIETBOPUTEIILHOY» MU «HEYIOBICTBOPUTEIBHOY.

MIkajna oueHUBaHUA Onucauune

BelnosiHeHsl Bce 00si3aTeIbHbIC YCJOBHSI MOATOTOBKH CTYy-
JAeHTa K IPOMEKYTOYHOH AaTTeCTAllMM, IIPELyCMOTPEHHbIE
nporpaMMmoil qucuuiuinHeel. CTyJIeHT AEMOHCTPHPYET COOTBET-
CTBHE 3HaHUH, yMEHMH, HABBIKOB MIOKA3aTeNsIM, IPUBEJCHHBIM B
OT1nu4HO TabIMIax, ONepupyeT NPHOOPETEHHBIMU 3HAHUSMHU, YMEHUSAMU,
HaBbIKaMH, MIPUMEHSET UX B CUTYyalUsAX MOBBIIIEHHON CIIOKHO-
ctu. IIpm 3TOM MOryT OBITH JOIYNIEHBI HE3HAYUTEIbHbIC
OLIMOKY, HETOYHOCTH, 3aTPyJHEHMs IPU MEPEHOCE 3HAHUN U
YMEHHM Ha HOBBIE, HECTAHAPTHBIE 3a/1a4H.
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BerlinosiHeHBl Bce 00si3aTesIbHbIE YCJOBHSI MOATOTOBKH CTYy-
JeHTa K MPOMEKYTOYHOH AaTTeCTAllMM, IPEIyCMOTPEHHbIE
nporpaMMoil quctuIuivHbel. CTyA€HT AEMOHCTPUPYET COOTBET-
CTBHE 3HAHUM, YMEHUH, HABBIKOB I0OKAa3aTeNsIM, IPUBEICHHBIM B
TabNIMIaX, ONepupyeT NPUOOPETEHHBIMU 3HAHUSMU, YMEHUSIMU,
HaBbIKaMH. B To ke BpeMsl Ipu OTBETE JOIYCKAET HECYILIECTBEH-
HbI€ NOTPELIHOCTH, 33JaYd pellaeT ¢ HeJO0YeTaMH, HE BIIHSIO-
HIMMH Ha OOUIHI X0/ peleHusl.

Xopomo

BrinonHensl Bce o0si3aTesibHbIE YCJAOBHSI MOATOTOBKH CTYy-
JE€HTa K HNPOMEXKYTOUYHON AaTTecTauMu, IPEeayCMOTPEHHbIE
nporpamMmoil nucuMIuIuHbl. CTyA€HT JEeMOHCTPUPYET COOTBET-
CTBUE 3HAHUM, YMEHUMN, HABBIKOB MOKAa3aTeNsIM, IPUBEICHHBIM B
TabnuIax, onepupyeT NPpuoOPETEHHBIMU 3HAHUSIMH, YMEHUSIMH,
Y 10BIETBOPUTENIEHO HaBbIkaMH. Ho moka3bpiBaeT HerayOOKHue 3HAHMS, IIPU OTBETE HE
JIOTTYCKaeT TpyObIX OMMOOK WM MPOTUBOPEUUH, OJTHAKO B Gop-
MYJIMPOBAaHUM OTBETA OTCYTCTBYET JIOJDKHASI CBSI3b MEXKAY aHa-
JU30M, apryMEHTaIel U BHIBOJAMH, B PEIICHUU 337a4 MOTYT
cojiepKaThes TpyObie ormroOKu. [{is1 moryueHus: mpaBHIIBHOTO OT-
BeTa TPeOYIOTCS YTOUYHSIOINE BOIIPOCHL.

He BoImonHEHBI 00s13aTeJIbHbIE YCJIOBHSI MOATOTOBKHU CTYy-
JAeHTa K HPOMEKYTOUYHOH AaTTecTalluM, IPEIyCMOTPEHHbIE
nporpammoit aucuuiivabl, UJIN cTygeHT AeMOHCTpUpYET He-
MOJIHOE COOTBETCTBUE 3HAHUI, YMEHHM, HABBIKOB MIPUBEACHHBIM

HeynosnerBopurensHo
B TaOJIMIIaX, IOMYCKAIOTCS 3HAUNTENIbHbIE OITHOKH, IPOSBISETCS
OTCYTCTBHE 3HAHHiIl, yMEHUI, HABBIKOB II0 pALy IMOKa3aTeleH,
CTYJIEHT UCHBITBIBAET 3HAUNUTEIBHBIE 3aTPYJHEHUS NPU ONEpHU-
POBaHUU 3HAHUSIMU U YMEHUSIMU.
3. OneHoYHbIE CPeACTBA
HanmenoBanue [IpencraBnenue one-
Ne Kpartkas xapakTepucTiKa OHEHOYHOTO
OLIEHOYHOTI'O CpeI- HOYHOT'O CPE/CTBA B
/1 cpencTBa
CTBa dOC
1 KonTponbhas (ca- CpenctBo npoBepku ymMeHUW npuMeHsATh | KoHTposibHbIE 3a/1a-
MOCTOSITEIbHAS) MOJTyYEHHBIC 3HAHUS IS PEIICHUs 3a1ad | Hus (mpumep)
pabora ONPEJEICHHOr0 TUIA IO TEME WIH pas-
ne
(KP) v

18




2 | PacuetHo-rpadu- CpenctBo mpoBepku yMeHUW mpuMeHsTh | Kommekr — 3agaHuii
geckasi pabora MOJIyYEHHBIC 3HAHUS IO 3apaHee Ompee- | JJIs BHIIIOJHEHUS pac-
(PTP) JIEHHOW METOJWKE JUIs PEIICHUs 3a1ad | 4eTHO-rpaduvecKoit
WU 3aJlaHdid 10 MOMAYJI0 WA JUCHHU- | PabOThI
TIJTUHE B T[EJIOM.
CpencTBo KOHTPOJISI, OPraHU30BAHHOE KAK
crienuagbHas Oeceia meIaroruyeckoro pa-
YcTHBIN onpoc co- | OOTHUKA C O0YyYaroUUMCS Ha TE€MBbI, CBS- Bomnpocsi no
3 OccenoBaHme, 3aHHBIE C U3y4aeMOM JUCIUILIMHOM, U pac- | TeMam/pasJienam Juc-
(YO) CYMTAHHOE HA BHIACHEHHE 00bEMa 3HAHUN LUTTAHBI
oOyyaromierocs mo onpeneIeHHoOMy pas-
neny, TeMe, mpodiaeme u T.11.
Cucrema cTaHIapTU3MPOBAHHBIX 3aJaHUM,
4 Tecr TIO3BOJISAIOIIIAS aBTOMAaTHU3UPO- Bapuant TecTa
(T) BaTh NPOLEAYPY U3MEPEHHUs YPOBHs 3HA-
HUW U YMEHUH 00y4JaroIierocs.
5 | Dk3amenanuonusie | CpescTBO MPOBEPKH 3HAHHM, yMEHHH, | DK3aMeHAIMOHHBIE
OUneTh HABBIKOB. MOKET BKJIFOYATh KOMILJICKC T€O- | OUJIETHI.
(9B) PETUYECKUX vBOHpOCOB, 3a/1a4, IpakTuye-
CKHX 3aJIaHUU.

3.1. Tekymuii KOHTPOJIb

OneHouHbIE CpeACcTBA TEKYILETO KOHTPOJIS yCIIEBAEMOCTH BKIIIOUAIOT KOHTPOJIbHBIE BOIIPOCHI
U 3aJjaHud B popMe OJaHKOBOTO TECTUPOBAHMS ISl KOHTPOJISI OCBOEHUSI 00yHYaIOLIMMHUCS pa3iesioB
JUCLUILINHEL, TpueM PI'P.

Coaepixkanue pacueTHO-rpapuueckoi padorhl.

PacuetHo-rpadguyeckas padbora Nel no JimHelHOI aiaredpe.

Kpatkoe conepxanue pacueTHO-Tpadudeckoid paboThI:

Martpuipsl u onpenenuTenu. Pemenne cucteM JTUHEHHBIX anreOpandeckuX ypaBHEHUM MeTolaMHu
l"aycca, Kpamepa u oOpaTHOI MaTpHUIIBL.

PacuerHo-rpaduyeckas padora Ne2 mo BeKTOpPHOIi ajiredpe.

Kpatkoe conepxanue pacueTHo-rpaduueckoil paboThI:

Bekropsl, neiictBust Hag Bekropamu. CKallsipHOe, BEKTOPHOE, CMEIIAHHOE MPOU3BEICHHSI BEKTOPOB.
Pacuerno-rpadguyeckasi padora Ne3 1o aHATUTHYECKOH IreOMETPHH.

Kpatkoe conepkanue pacyeTHo-rpadu4eckoil paboThl:

Paznuunble BBl ypaBHEHUH MPSIMOM U IIIOCKOCTH. B3anMHOeE pacrosioskeHue NpsiMbIX Ha IJI0CKO-
CTH, IJIOCKOCTEN B IPOCTPAHCTBE.

KommiekT 3agannii
JIJIS BBITIOJIHEHUSI pacuyeTHO-rpaduyeckux pador (PI'P)
10 AMcUUIINHE «/InHeliHas aaredpa»

PI'P Nel, vacts 1

19



g1l 0 2 0 2g
3amanme Nel. Jlansl Matpust A=-1 3 27w B="0 73 3 °.

4 0 :3DD L S
Beimonauts aeiictus: A2 + 8B .
3ayianue Ne2. ITpoJ0IKUTh 1aHHOE MaTpudHoe paBeHcTBO (24 +3BY 144> 16A4AB = |
Y TIPOBEPHTH €T0 Ik MaTpull 4 ¥ B U3 IEpBOTO 3aJaHuUsI.

3ananue Ne3. BbIUncauTh onpeaennTeNb AByMs CIoco0aMu: pa3ioKEHUEM I10 EPBOIl CTPOKe U
pasyio’KeHHEM IO EPBOMY CTOJIOILY.

I 0 g1 2
0 2 1 Z1
1 1 01 1
1 1 -2 1

3amanue Ne4. Jiist nTaHHO#M MaTpPUIIBI HANTH 00paTHYI0 Matpuily. Caenarh MpoBEpKY.

] 1 0 27
1 1 gof
C OD'
nCl 2 3p
3ananue NeS. Pemnth Mmatpuunoe ypaBuenne AXB = C (uaiitu X). CrenaTb NpoBEpPKY.

212 3 4( 10 4

A= ; B= L; C= L.

12 1 23y 19 3y

3aganue Ne6. HaliTu panr MaTpHIIbI.

1 = 2 3 7L
] { 1 ]
10 J
12 i 43 154
13 201

PI'P Nel, 3amaHusi MO pelIeHHIO CHCTEM JIHHEeHHBIX aaredpandecKux ypaBHeHU I
3aganue Nel. Pemuth cucremy metosioM Kpamepa. Caenate npoBepKy.

_x1t4dn “x3=2
2x1+2x2+3x3 =7
Bxi+6x “2x3 =1

3amanue Ne2. Pemuth cuctemy 3 Nel MeTooM 00paTHON MaTpPHIIBL.
3aganue Ne3. Pemnts cuctemy u3 Nel metonom ["aycca.

3ananue Ned4. Peminth HEOAHOPOIHYIO cucTeMy MeToioM ['aycca. Haittu o61iee perenue v yact-
HOE pelICHuE.
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x1tx2t2x3+3x4 =5
Bx1+ 2x Odxs O2x4=1
T S5x1t4x + dxsa=11

3ananue NoS. Pemuth ogHOpOIHYO cucteMy MetonoM ["aycca. Halitu oGmiee pemenue u OCP.

2x1+t6x2 %3 9% =0
Ax1 O5x3+x4a=0

33x1+3X2 —7x3 —4x4 =0 .
1 J3x+2x3+5x4 =0

PI'P Nel, yacth 2

3ananue Nel. TlokasaTs, 4TO BEKTOPBL 1, 5, p oOpa3yioT Oaswc B IPOCTPAHCTBE H PA3IOKHTH
BekTOp @ mo 3tomy Gasucy: m =(1, 711,2);n=(2,0,3),p=(12, 111,19,a=(5, 714,13).

3azanue Ne2. JlaHbl BEKTOPBl 71 M 1 . BBIACHUTH — KOJJIMHEAPHEI JIU BEKTOPBI a U b .

m=28,L828),n=(-21,6,6), a=2m+nb=2nLm
L

=6 2, =2,(mn)=135, a=6n m.
ml S T T e

Baganue No4. Jlan [1ABC.Haiitu 1B, ecnim A(1; 11;2),B(3:3;2),C(7;1;2).

3amanne Ne3. Haiitu |c7 , €CIIH

3amanue No5. IIpu Kakux 'x' BEKTOPBl @ U b mepneHauKyIsipHbI?
a=@;1;54),b=xU3;12; x).
3ajanue Ne6. Haiitu 1mioma s napaieorpaMma, HOCTPOCHHOTO HA BEKTOpax a u b .

L
7| =3 ="

a=2m(5n,b=m+ njm|=12, 6

3amanue No7. Haiitu mimomans tpeyronpauka ABC, ecnmu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).

Baytarme Ne8. JTanbl BEKTOpsl @&; b, ¢~. BBISCHUTH — KOMILTAHAPHBI JIH BEKTOPBI. Eciii BEKTOPHI He

KOMIUTaHApHBI, TO HAUTU 00beM napajjiciacnuicaa, IOCTPOCHHOI'0 Ha BEKTOPaAx a, b , C W ompejie-

JIUTh — KaKyI0 TPOHKY OHU 00pa3yroT.
a (1;11;5), b (2;4; & 2), ¢ (3;0;1
a(a ,)a(aa )50(53)-
3amanue Ne9. Jlnst muHEHOTO oniepaTopa A 3aaaHbl 00pa3bl 0a3UCHBIX AJIEMEHTOB Ae,, Ae,, Ae,
. 3anmcaTh MaTpuiry onepatopa A B 6asuce ey, €5, e5 U HalWTu oOpas
JJIEeMEHTa X .
Ae, =T7e +3e, I 2Ze,, Ae, =e e, +4de;,, Ae;=2e +2e,+3e,,

¥=2¢ 4de,+e,.
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3ananue Nel0. HaiiTu coGCTBEHHBIE 3HAYEHUS M COOCTBEHHBIE BEKTOPhI IMHEHHOTO OIIEpaTopa,
3aJ[aHHOTO B HEKOTOpOM Gasuce Matpureii 4 — (14 17

0
n7 o2y
PI'P Ne 1, yacTs 3

Bamganue Nel. Tlpsimas /, mpoxomuT 4yepe3 TOUKY A mapaisienbHo Bektopy ¢ . [lpsimas [, mpo-

XOIMT Yepe3 TOUKY B NepneHIuKyIsspHO BeKTOpY 7 . HailTu Touky nepeceueHus mpsMbIX U yTOJl

mexnay numu, ecin - A(3;5), g (1;3), B(0;5), 1 (713;4).

3ananue No2. Jlana mpsimas /, . [Ipsimast /, mpoxoaut uepe3 Touku A u B . Haiitu paccrosiaue ot

TOYKH MEPECEYCHUs NMPSIMBbIX [, u [, 10 ipsimoit /5 .

Cx= 18t 3
[, : . . : to=0.
1 Ey:3t+4, A(470)9B(733), l3 Ox |_|12y 2 0
3aganue Ne3. Haiitu paccrosiaue ot Toukn M, 10 IIIOCKOCTH , TIPOXOAAMIEH Yepes Touky A

HepHeHANKYIApHO BekTopy 71, ecmu M (0; 1;7), A(2;-1;4), n(6;22;-3).

3aganue Ne4. Hailtu yroa Mexay IIOCKOCTBIO U IJIOCKOCTBIO 21, MpoXopsIiel uepes TOYKU

A, BuC,ecm @:5x+y+4z 1128=0, A(5;2;5), B(3;7;0), C(714; 713; 11).
3ananue NeS. 3anucaTh KAHOHUYECKHE YPaBHEHUS MIPSIMOM, 33JaHHOM 00IIMMU YpaBHEHUSIMHU.

x+2y 19z J10=0;
Bx+4y+8z_124=0.

3amanune Ne6. Haiitu TOUKy nepecedyeHus npsMoii [/ M II0CKOCTH Y yTOJ MEXy HUMHU.

X2y _zUL Bix+2y03z012=0.
30 4 27

3amanue No7. Tlpsimass [, mpoxoauT yepe3 Touku 4 u B. [lpsmas [, npoxoaut uepe3 Touky M
HEePIEeHIUKYISIPHO TIOCKOCTH . HaliTu yronm Mexxay npssmbiMu [, 1 [, ¥ BBISICHUTB — JISXKAT JIU

OHM B OJTHOM MJIIOCKOCTH WUIIN CKpCIIUBAKOTCA.

A9; 13;1), B(4;4; 715, M (T11;11; 7111), 2x+3y z[11=0.

(437, ¥

3ajganue Ne8. Jlyig naHHOM KpUBOM as

=1 yka3atb (OKYChI, SKCIIEHTPUCUTET, TUPEK-

Tpuckl. [TocTpOUTh KpUBYIO, H300pa3UTh (YOKYCHI, AUPEKTPUCHIL.
3ananue Ne9. ITpuBecTy ypaBHenue kpusoit  9x? LI 25)% LI18x+200y LI 616= x kaHOHMYe-

CKOMY BUJY U IIOCTPOUTH KPUBYIO. 0

KonTposbHbie 3a1anus (MpUuMepbl)
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Bapuanr.

1. Haiiti 3HaueHus MaTpuasoro Muorowiena I [ |4
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e O
S(x)=" o
Ix 1
131
712 0 8 1 15°
317 20 4
2. HaiiT paHr MaTpHIE! IPHBEICHHEM K CTYIICHUATOMY BHJLY - N ]
482 6 3 :lL
7]
13 13 05
1 2 1
3. BBIYHCIIHUTE OMPECTUTENh MPUBEICHUEM K CTYIIEHYATOMY BHJTY 3 7053
2 7 -
4. Haiitu maTpuity, oOpaTHyto naHHO# (a). Pemuts MaTpruHOe ypaBHeHuE (0)
12 17
- ] 1
3 U5 3 ©) Moy gm 3 5
@ 3 ] Ty g 2X=45 5
-2 7 1 ] ] ]
] ]

5. Pemuthb cucteMy ypaBHEHHHA. YKa3aTh 00Iee U OJHO YacTHOE peleHue (a).
Pemute cucteMy ¢ momonibo o0paTHON MaTpuIls! U o Gopmynam Kpamepa (0)

A +9x2 OSx3 O8x4 =5 X1+ 2x+x3=35
(@) B+ 72 (26 [j4x =4 6) 3x 5% +3x = 7
]
2x +5x +x +3x =3 2x +7x* Ox3=13
_ 1 2 3 4 — 23
Bapuanrt
1. Pacnimcats pasnoxeHue BeKTopa X IO BEKTOpaM p, q, ¥
x={5 2121}, p=1{1,38,0},¢={1,2,1}, r={0,1,2}

2. KonnmHeapHs! 11 BEKTOPBI p U ¢ ?

a=1{2,0,1}, b={123,1}, p=2a+2b, g=3a _2b

3. Jlana nupamuza ¢ BepmuHaMu B Toukax A14243A44.
A1(02,4,8), A2(4,C1,2), As(18,7,10), A4(03,4,02)

Haiitu:

a) yron Mmexxay peopamu A1A>, A1As
0) 00beM MUPaMHUIBI

B) JNTMHY BBICOTHI OITYIIICHHOHN HA TPaHb A1A2A3
I') HAWTH JUTMHY MeIUaHbl, IIPOBEAECHHYIO U3 Bepiunubl A1 K peopy A243
4. BBIUUCIMTS TUIOMIA/b IIapajuIesiorpaMMa, IIOCTPOEHHOr0 Ha BeKTopax @ u b [l - yron mexiy BekTo-

pamMu p u q

a=2p+q,b=p 3¢,  |P|=2.]9|=2,
Bapuant

1. Haiit paccTosiHue OT
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TOYKH M() A0 IINTOCKOCTH (M IM 2M3) :
Mo (D;10;2), M1 (0;7; T4), M2 (48; 31), Ms(2;1;3)
xty+z[J2=0
2. BoinucaTh KAHOHMYECKOE YPABHCHUE TIPSIMOIA: —

x Oy 03z+6=0

3. HaiiTu TOYKy nepecedeHus psAMOM M IIIOCKOCTH: X L2 _y 3 _

z+1

1 1

nxty+2z 19=0.
L

4
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4. Haiiti Touky P cuMmeTpuuHyto Touke P OTHOCHTENLHO mpsimoii [: P (0; - 1;3)1/1 x ul y z
1

: [N
5. Hanmcarp ypaBHeHHe miockoctd 21 mpoxoasiueit uepes Touxy Mo u neprneHauKyIsspHo IPAMOi
(MiM2): Mo (3;2;0), Mi(4;1;5), M (2; TI1;4).
6. Haiiti xocuHyc yria Mexmy miockoctsmu 2 u [ :

Bl:3x Jy+3=0, Bb:x J2y+5z J10=0

BapnaHT 3aJaHui MPOMEKYTOYHOI'0O TECTA

8 2 6 B nla
AN R EA Sy

i i
1.2. Pemmnth MaTpU4HOE ypaBHEHHE | L ERT e I R
T Pw=T 5
i ] i i
[(x1+2x+x3=5
1.3. Pemuts cucremy o gpopmynam Kpamepa le 150 35 = 7
[x

2x +7x =13

1 2 3

.
2.1. HanmcaTs pasioxeHne BEKTOpa X 1o BekTopaM p,q,r x= {5, J12,1}, p={1,73,0},

g={1,31,1},r={0,71,2} .

2.2. BeruuciuTh mioniais napajienorpaMmma, IoCTpOEHHOI0 Ha BeKTopax a u b @ —yromn mexay
BEKTOpaMH p U ¢ :

a=2p+tq,b=p_ 3¢  |p|=2,]q|=2, B=".

2.3. Jlana nupamua ¢ BepmuHaMu B Toukax A1A4243A4. A1(6,1,3), A2(6, U2, B A43(2,2,0),
A4(015,1,0).

HaiiTu 1muHy MeTnaHbl, POBEICHHYO U3 BEPIIMHBI A1 K peopy A243.

3.1. Haiitu TouKy nepecedeHus NpaMoi M ockocTi: X —2_ Y -3 _z+l x4+ y+2; 19=0.
1 1 14

3.2. Haiiftu TOuky P CUMMETPUYHYIO TOYKE P OTHOCHTEIbHO MpAMOH /: P(O; ]1;3) u

x11_y _z

Tt
3.3. HanucaTh ypaBHEHHE IUIOCKOCTH npoxojsuien yepe3 Touky Mo U NEpHEeHIUKYISIPHO

.
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npamoit (MiM:): Mo (3;2;0), M (41:5), M2 (2; 1:4).
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4.1. Jlana xpuBas BTOporo nopsjaka x> +4)? 12x+16y+16 =0 . [Iody4yuTs KAHOHUYECKOE YpaBHEHUE
KPHUBOW U ITOCTPOUTH .€€

4.2. CocTaBuTh MaTpHIly Iepexoja oT 6asuca e ,e ,e k 6asucy elelel, ecim
2 3 1 2 3

1
;ﬂ=2;1 +22+e—|3; e—lﬂ= eIl - el-ﬂ%; e—|37= e—ll +2@1 +ED3

Kpurepun onenku:

- OLICHKA «3aUTEHO» BBICTABIISETCS CTYACHTY, €CJIM OH PETYJISIPHO B TEUEHUE CEMECTpa MPEACTABIIAI
peleHust 3a/1a4, BBIMOIHMI MOJIHOCTBIO BCE 3aJJaHUs U UX 3aLUTWI, OTBETUB Ha BOIIPOCHI IIPENoia-
BaTeIs;

- OLICHKA «HE 3a4TEHO» BBICTABJISIETCS CTYJICHTY, €CIIM OH HEPEeryJIIipHO B TEUEHHE CEMECTpa Mpej-
CTaBJISU1 PELICHUS 3a]a4, BBIIOJIHMI 3a/1aHUs HE MOJIHOCTHIO MJIM BOOOLIE HE MpEeACTaBIsiil paboThl
Ha MPOBEPKY, AOIYCKAET CYIECTBEHHbIE HETOYHOCTH B OTBETaX Ha BOIPOCHI NPENOAABATENIS.

Jliis npoBeieHusl TEKYIIEro KOHTPOJIsl 3HaHUM CTYZEHTOB B IMCTAHLIMOHHOM (hopMaTe B pas-
paboTanHbIX Kadenpoit «MaTeMaTHKa» OHJIAMH-KypcaX UMEIOTCS MPOMEXYTOUHbIe (IIPOOHBIE) Te-
CTBI.

3.2. [IpoMe:KyTOUHAS aTTeCTAIUSA

[IpomexxyTouHas arrectanus - (3K3aMeH) MPOBOJIUTCS IO OUJIETaM B YCTHOM opMme.
Bpewmst 11 moAroTOBKM OTBETA HA BONPOCH He Oosiee 45 MUH.

buieT BKIIIO4aeT TEOPETUUECKUI BOIIPOC U 3a/1a4H.

KoMITIeKThl 9K3aMeHAIMOHHBIX OMIIETOB XpaHsATCs Ha Kadeape «MatemaTtukay.
TunoBble BApUAHTHI OMJIETOB NMPUJIATAIOTCH.

KommiekT Bonpocos
0 JUCUUIUIMHE «/IuHeliHas ajaredpay»

Matpu1ibl, TUIIBI MAaTPULL.

Onepanuu ¢ MaTpUILlaMU, UX CBOWCTBA.

YMHOXKEHUE NPAMOYTOJIBHBIX MATPHIL.

MatpuyHas popma 3anmucy CUCTEMbI JIMHEHHBIX alreOpandyeckux ypaBHEHUM.

Omnpenenureny U uX CBOMCTBA.

[TonsTue onpenenutens. MUHOPHI U anredpanyecKue JONOTHEHHUS.

CucteMbl TMHEHHBIX aNreOpanyeckuX ypaBHEHUN, OCHOBHBIE TIOHATHS U ONPE/IEIICHHS.

[TpaBuno Kpamepa pelienust CucteM JTMHEMHBIX YPaBHEHUM.

OOpartHas MaTpuLa U e€ BEIUUCIIEHHUE. Y CIIOBHE CYLIECTBOBaHHUS 00PATHOM MaTpULIBL.

10. Perienue cucteM JIMHEHHBIX aJireOpandyeckux ypaBHEHUI METOA0M OOpaTHOM MaTpPUIIbL.

11. Meron 'aycca pemieHus: CUCTEM JTMHENHBIX YPABHEHUI.

12. PenieHre nNpon3BOJIbHBIX CUCTEM JIMHEHHBIX ypaBHeHUH MeToj0M ["aycca.

13. Panr matpunel. Teopema Kponekepa — Kanemu.

14. OnHopoaHbIe cUCTEMbI TMHENHBIX ypaBHeHU. Kpurepuii cymiecTBOBaHUS HETPUBUAIBHBIX Pe-
LICHUM.

15. IlonaTre BeKTOpa U JTUHEHHbBIE ONEpalluy HaJ BEKTOpaMH, CBOMCTBA ONepariil.

16. JIuneiinas KOMOUHAIUS BEKTOPOB.

17. JInneiiHast HE3aBUCUMOCTD U JINHEWHAS 3aBUCUMOCTh T€OMETPUUYECKHUX BEKTOPOB. Kpurepnii in-
HEHUHOM 3aBHCUMOCTH.

18. [Tonsitue 6a3uca. KoopaunaTter BeKTOpA.

VXN R WD —
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19. OpToHopMmupoBaHHBIi 6a3uc. Pa3noxeHne BekTopa 1o BeKTopam Oasmuca.

20. YnopsioueHHas TporKa BEKTOPOB.

21. CkansipHO€, BEKTOPHOE U CMEIIAHHOE IPOU3BEICHUE BEKTOPOB B OPTOHOPMHUPOBAHHOM Oa3uce.
22. YcnoBus OpTOrOHAIBHOCTH, KOJTMHEAPHOCTH U KOMITJIAHAPHOCTH BEKTOPOB.

23. JIuHeitHbIe TPOCTPAHCTBRA.

24. Marpuna nepexoza oT 6asuca k 6azucy.

25. CoOCTBEHHBIE BEKTOPBI U COOCTBEHHBIC 3HAUCHHSI MATPHUIIBI.

AHauTHYeCcKAas reoMeTpus

1. Cucremsl koopauHAT. J[eKapTOBBI IPSIMOYTOJIBHBIE KOOPAUHATEI HA TUIOCKOCTH U B IIPOCTPAH-
CTBE.

ITonApHas cucrema KOOpAUHAT.

PaznuuHble TUIIBI ypaBHEHUH INIOCKOCTH U IIPSMOM.

Borunicnienue pacCTOSsHUN MEXy JBYMs TOUKaMH, TOUKOH U IPSIMOM, TOYKOM U INIOCKOCTBIO.
Brruncnenue paccTosHAA MEKy CKPELIIMBAIOIIMMUCS MPSIMBIMU.

Beluucnenue yrios Mex1y AByMs IMPSAMBIMU, IIPSIMOU U IUIOCKOCTBIO, IBYMs IIJIOCKOCTSIMU.
Kpussie BTOpOro nopsiika Ux reoMeTpU4eCKre CBOMCTBA U ypaBHEHHUs. [IpuBeneHne KpuBou
BTOPOTO MOPsiIKa K KAHOHUYECKOMY BHJY.

8. KaHoHMYeckue ypaBHEHUS dJUIUIICA, THIIEPOOJIBI, MapaboJIbL.

9. VYpaBHeHuE NOBEPXHOCTH BTOPOTO MOPSIKA.

10. Kanonnueckue ypaBHeHUs cepbl, JJUIUICOUIA, KOHYCOB, TUIEPOOIOUI0B, apadOoI0UI0B.

Nk LD

Tunosble BapHaHTbI OMJIeTOB
1o AucuuIUInHe «J/JInneiinas aaredpa»

MUHUCTEPCTBO HAYKU U BEICIIIET'O OBPA3OBAHU S POCCUNCKON ®EJEPALIVN
OEJIEPAJIBHOE 'OCY JAPCTBEHHOE ABTOHOMHOE OGPA30OBATEJIbHOE
YYPEXJIEHUE BBICHIEI'O OBPA3OBAHUA
«MOCKOBCKHMI NOJINTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHWM MOJHUTEX)

@akynbpTeT 0a30BBIX KOMIIETCHIIUH, Kadenpa «Martemarnka
Juctuminna  «Jluneitnas anreGpay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIA BUJIET

1. OmnpenenuTenu U UX CBOMCTBA. 1 7
Pemmth mMarpuuHOe ypaBHeHWE XB=A,ecnmu A= 2 _ 2
B B
- - - 1,
2 1
20 = 1

3. Pemwuts cucreMmy MeTo10M 00paTHON MaTPHLIbI F 1
Lo [13x =12,

4. JlaHbl BEKTOPBI a=( 59.8), h=(3,1,2), c=( 810, 10). [I[poBEPUTL — KOMILIAHAPHBI JIK OHH.
Ecnu Hert, HaliTi 00beM napaulelenunesa, IOCTPOSHHOTO Ha BEKTOPax a,b,c.
5. Haiiti yroa Mexty BekTopamu a =(1,-2,-2)u b =(2,0,1).

VYTBepxeHo Ha 3aceaanuu kadenpbl MaTemMaTtuku « 03» 05 2025 r., mpotokon Ne 10

N.o. 3aB. kadenpoit H.B. BacuineBa / /
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MHWHHCTEPCTBO HAYKMU 1 BBICIIIET'O OBPAROBAHIS POCCUNCKOM ®EJIEPALIUN
®EJIEPAJILHOE T'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
YUYPEXXJIEHME BBICILIEI'O OFPASOBAHUS
«MOCKOBCKHU MOJUTEXHUYECKUU YHUBEPCUTET»
(MOCKOBCKHI MOJUTEX)

®dakynbTeT 0a30BBIX KOMITCTCHIIHH, Kadenpa «Maremarukay
Hucrunmnba  «Jlunelinas anre6pa»
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUJIET

1. Jluneiinas komOuHanus BekTopoB. basuc. Koopaunarter BekTopa.
102 01
2. BBIYUCIIHTH ONpEICTUTENb MATpUllbl C=4",ecmn A=3 1 0 .
01 1°
[4x; [12x; +3x3 =12,

3. Pemmre cucteMy ypaBHeHui metonoM Iaycca [xl +5x H3X3 =1,

fle +3x;, [12x3 =3.
4. Tlokazatb, uTo BEKTOpHl m =(1,711,2), 7 =(2,0,3), p=(12, '1,1) oOpa3ytoT 6a3uc B MPOCTPAHCTBE.
5. Jano of1iee ypaBHeHHE IPSIMON [ 2x +3y [ 5=0. Hammcars: ypaBHEHUE IPSIMOM C YTJIOBBIM KO-
3¢ ¢uIeHTOM; ypaBHEHHE TIPSMOI B OTpe3Kax; HOPMaJIbHOE YPaBHEHHUE MPSIMOH.

YTBepxkaeHo Ha 3acenanuu kKadeaps matemaTuku « 03» 05 2025 r., mpotoxon Ne 10

N.o. 3aB. kadenpoit H.B. BacuineBa / /

Jns1 mpoBeieHHs: MPOMEKYTOUHOTI'O KOHTPOJIS 3HAaHUM CTYJICHTOB B IMCTAaHIIMOHHOM (hopmarte
B pa3paboTaHHBIX Kadeapoi «MaTeMaTHKay OHJIAMH-KypcaX UMEIOTCS UTOTOBbIE TECTHI.
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