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1.  Ileawm, 3aga4u U IVIAHMPYeMble pPe3yJIbTAaThl 00yUeHH s 10
AUCHHUIIMHE

K ocHOBHBIM 11€J15IM OCBOCHUS TUCHUILIUNHEI «JInHelHas anreOpay cieayeT OTHECTH:

- BOCIIUTaHHE Yy CTYACHTOB OO0IIel MaTeMaTHUYECKON KyJIbTypHbI;

- IPUOOpETEHNE CTYICHTAMH ITUPOKOTO KPpyra MaTeMaTHIeCKUX 3HAHWUH, YMEHUI U HaBbI-
KOB;

- pa3BUTHE CIIOCOOHOCTU CTYJEHTOB K MHAYKTUBHOMY U JIEIYKTUBHOMY MBIIIJICHUIO
HapsAy C pa3BUTUEM MATEMATHUYECKOW UHTYULINU;

- YMEHHUE CTYJICHTaMH Pa3BUBATh HABBIKH CAMOCTOSTEILHOTO N3YUeHHUs YUYCOHOU 1 HAy4-
HOM JIUTEepaTyphbl, COAEPKALLEH MaTEMAaTUYECKUE CBEACHUS U PE3YJIbTATHI;

- IOATOTOBKY CTYJICHTOB K JIESITEIbHOCTH B COOTBETCTBUH C KBAIM(PUKAIIMOHHOMN XapaKTe-
pHUCTHUKOMN OakanaBpa 10 HaIPaBJIEHUIO, B TOM Yncie GOpMUPOBaHHE YMEHUN HCTIOIh30BaTh OCBO-
CHHBIC MATEMAaTHICCKUE METOBI B IPO(ECCUOHATHLHON ACSITEILHOCTH.

- MOATOTOBKY BBICOKOKBAIU(DHUIIMPOBAHHBIX KaJPOB, BOCTPEOOBAHHBIX B YCIOBUAX IH(]-
POBOM TYpOYJIEHTHOCTH M BBICOKHX TEXHOJIOTHUYECKUX PHUCKOB COBPEMEHHOW HU(PPOBON IKOHO-
MUKH.

K ocHOBHBIM 3a71a4aM OCBOCHUS TUCIUIUIAHEI «JInHEelHas anredpay clieyeT OTHECTH:

- OCBOCHHE CTyJIEHTAMU OCHOBHBIX TOHATUH, METOJIOB, (POPMUPYIOMIUX OOIIYI0 MaTeMa-
TUYECKYIO MOJTOTOBKY, HEOOXOAUMYIO /ISl YCIIEITHOTO PeIIeHUs MPUKIIAIHBIX 3a/1a4;

- (opmupoBanme y cTyaeHTa TpeOyemMoro Habopa KOMIETEHIIUH, COOTBETCTBYIOIINX €TI0
HaIpaBJICHUIO MOATOTOBKHA U 00ECTICUUBAIOIIUX €T0 KOHKYPEHTOCIIOCOOHOCTh HA PHIHKE TPY/Ia.

OO6yuenne mo aucuumuHe «JIuHeitHas anrebpa» HampaBieHo Ha dopMupoBaHHe Yy o0ydaro-
mmxes crnenyroumx komnereHuuid B cootBeTcTBUU ¢ PI'OC 29.03.04 «TexHonorust xynaoxe-
CTBEHHOW OOpabOTKM MaTepuajoBy», YTBEPKACHHBIM TpHKazoM MuHOOpHayku Poccum ot

26.11.2020 N 1456:

Koa n HauMeHoOBaHue KOMIIETeH M

I/IHI[]/IKaTopr HOCTHKCHUA KOMIIC-
TCHINH

OIIK-1. CniocobeH pemaTh BOIPOCH mpodec-
CHOHAJIBHOM JEATEILHOCTH Ha OCHOBE €CTe-
CTBCHHOHAYYHBIX U O6IlIeI/IH)KCH€pHI)IX 3Ha-
HHI, METOI0B MATEMAaTHUYECKOTO aHAIU3a U
MO/ICITUPOBAHHSI

HOIIK-1.1.

3HaeT OCHOBHBIC MOHSATHS €CTECTBEHHO-HAYY-
HBIX U O6IJ_ICI/IH)K€HepHBIX JOUCIHUITIJINH.
HOIIK-1.2.

yMeeT HpI/IMeHSITI) METOAbI MATEMATUYCCKOT'O
aHaJM3a MpHU MPOSKTUPOBAHUH U Pa3padOTKe
XYI[O)KeCTBCHHO-HPOMI)IHIJICHHI)IX I/I3I[6JII/II71,
MaTepHaJIOB U TEXHOJOTHI UX TTPOU3BOJICTRA,
BKJIIouas co3manue 3D Monenei 1ist KOH-
CTPYHUPOBaAHUS pa3padaThIBAEMBbIX HU3ICIUH.
HOIIK-1.3.

Brnaneet MeTomamMu MaTeMaTHYECKOrO aHa-
JU3a JUIs pacueTa KOHCTPYKIUHN Xy0Ke-
CTBEHHO-TIPOMBIIIVICHHBIX M3/ICIMA U BBITIOJ-
HCHUS TCXHOJIOTHYCCKUX pacquOB

2. MecTo AUCUMILUIMHBI B CTPYKTYpe 00pa3oBaTeIbHOI NPOrpaMMbl
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JucuuniamHa OTHOCUTCA K 00s3atenbHON yacTu Omoka b1: Moayns «MaTtemaTudeckue u ecre-
CTBEHHO-HAYUYHbIE TUCLMILIUHBD).
E€ nzyuenue obecrieunBaeT U3yueHue TUCHUIUINH:
B ob6s3amenvHou uacmu:
- MaTeMaTHYEeCKUN aHaIIu3;
- pusuka;
- (pU3UKO-XUMUYECKHE OCHOBBI B TEXHOJIOTUYECKUX MTPOLIECCax;
- KOMIIBIOTCPHOC MOJICIIUPOBAHHUC I/I3,HGJII/H>'I MMPOMBIIIJICHHOTO I[H3aI>'IHa H IOBCJIMPHBIX
YKpaIIeHUH;
- CAIIP ans MHXEHEPHOTO aHAJINM3a U IPOU3BOJICTBA XYA0KECTBEHHO-IIPOMBIIIIIEHHBIX
00BEKTOB.
B uacmu, gpopmupyemoii yyacmuukamu oopazoeamenbHuiX OMHOUEHULL:
- nu(poBbIE TEXHOJIIOTUU B IPOU3BO/ICTBE FOBEIUPHBIX U3CIUM.

3. CTpyKTypa H cofep:KaHue IUCHUTLTHHBI

O6u1a;1 TPYAOCMKOCTb JUCHUIIJIMHBI COCTABJISACT 3 3a4eTHEIC CAVHUIIbI -108 yacos.

3.1.  Buasl yueOHoii padoThI M TPYI0€MKOCTh

n/n Bup y4ye6Ho# padoThI KO‘T;ZZCTBO Cemectp 1
AyIMTOPHBIC 3AaHATHS 48 48
B ToM uucne:
Jlexun 16 16
1.
) CemuHapcKue/mpakTHYECKUe 3aHATHS 32 32
3. JlaGopaTopHble 3aHITHS - -
| CamocTosiTe1bHasi padoTa 60 60
IIpomMeskyToOUHasI aTTECTALUS
3K3aMEH D C)
Hroro 108 108

3.2. TemaTu4yecKuii MJIaH U3yYeHHUS TUCIHHIITHBI

Pa3mermén B npunoxxkenuu 1 k paboueit mporpamme.

3.3. ConeprxaHue pa3iesioB U CHUILTHHBI

BBeaenue

[Ipeamer, 3a1auu u conepkaHue TUCUUILTAHBI. OCHOBHBIE TAMbl PA3BUTHSI TUCIUILTAHBI.
CtpykTypa Kypca, ero MecTo M poJib B MOJTOTOBKE OaKaiaBpa, CBsI3b ¢ APYTUMHU AUCITUTUTHHAMH.



Pa3znesn 1. DiieMeHTHI JIMHEHHON ajredpsbl

Tema 1. MaTpuubl 1 onpeaeUTe H.

[Tonarue matpuupl. Buael matpuil. [lelictBus Hag MaTpuiiaMu. Onepaiyy HaJl MaTpyLiaMu
1 ux cBomcTBa. OmpenenuTeNy, X CBOMCTBA W BbhIYUCIICHUS. [IoHATHS MHHOpa U anreOpanye-
CKOTO JIOTOJHEeHHs. PaznokeHue onpeaenurens mo JIeMEeHTaM CTPOKHU WM cTojo1a. Beruucie-
HUE OIpeeuTeNell pa3TuyHOro NopsaKa.

OOpatHasi MaTpulla U AITOPUTM €€ BBIYUCICHH. DJeMEHTapHbIe MpeoOpa3oBaHusl Mart-
puil. IIpuBeneHne MaTpuilbl K AMaroHaJIbHOMY WIM TpanelueBUAHOMY BUAy. MatpuuHas gopma
3allMCH CUCTEMBI JIMHEHHBIX alnreOpanyeckux ypaBHEeHHH. PaHr MaTpuibl.

Tema 2. Penienue cucteM JUHEHHBIX aJIredpanyecKux ypaBHEHUIA.

CucteMsbl JIMHEHHBIX aaredpanyeckux ypaBHEHUI, OCHOBHbIE MOHATHA. Pemenue cucrem
JUHENHHBIX ypaBHeHUI MmeTosioM Kpamepa, metonom obpaTHoil MaTpuiibl, MeTogoM ["aycca. Teo-
pema Kponekepa — Kanemnu. Pemenre npon3BoIbHBIX CUCTEM JIMHEHHBIX YPaBHEHUM METOIOM
I'aycca. Pemenne oqHOPOAHBIX CUCTEM JIMHEWHBIX ypaBHeHU. KpuTepuii CylecTBoBaHus HETpU-
BHAJIBHBIX PEILICHUN.

Pazgen 2. DineMeHTHI BEeKTOPHOIi ajredpsl

Tema 1. JIuneiinble onepanuu HajJ BEKTOpaMH, UX CBOICTBA. JInHeliHbIe KOMOWHALIUY BEK-
TOpOB. JIMHEWHAsT 3aBUCUMOCTb U HE3aBUCUMOCTb BEKTOpPOB. baszuc cucremsl BeKTOpoB. Enun-
CTBEHHOCTb Pa3JI0’KeHUs BEKTopa 1o 6azucy. OpTOHOPMUPOBaHHbIN Oa3uc.

Tema 2. CkasisipHOE, BEKTOPHOE U CMEIIAHHOE IPOU3BEAEHUS BEKTOPOB, UX CBOMCTBA. Y CIIOBUS
OpPTOTOHAJIBHOCTH, KOJUIMHEAPHOCTH, KOMIUIAHAPHOCTH BEKTOPOB. BhIuncieHne CKaasipHOTo, BeK-
TOPHOT'O U CMEIIAHHOTO NIPOU3BEICHUNM BEKTOPOB, 3aJJaHHBIX KOOPIUHATAMHU B OPTOHOPMUPOBAaH-
HOM Oasuce.

Tema 3. JIuneitnsie npoctpancTsa. [lonsaTue 6a3zuca MpocTpaHCTBa TEOMETPUIECKUX BEK-
TopoB. [IpeobpazoBanne MaTpHIlbl IMHEHHOTO ONlepaTopa Mpu nepexoae ot 6asuca k 6azucy. Cod-
CTBEHHBIE 3HAYEHUS U COOCTBEHHBIE BEKTOPHI MATPHULIBL.

Paszgen 3. KommiekcHble Ync/Iia ©# MHOTOYJI€HbI

ITonsiTne KOMILIEKCHOTO yKciia. DOpMBI 3aIMCH KOMIUIEKCHBIX uncen. JleMcTBUs HaJl KOMILIEKC-
HbiMU uncnamu. @opmyia Myaspa. 3BinedeHre KOpHS N-Oi MOJIOKUTEIBHONW CTENEHU U3 KOM-
IUIEKCHOTO 4Kcia. PaznoxeHne MHOrousaeHa Ha MHOKUTeu. OCHOBHas TeopeMa anreopsl.

Pasznen 4. AHaIuTHYeCKAs reomMeTpus

Cucremsl koopanHaT. J[eKapTOBBI IPSMOYTOJIbHBIE KOOPINHATHI HA ITIOCKOCTHU U B IIPOCTPAHCTBE.
ITomnsipHas cucrema KOOpAUHAT.

Tema 1. IIpsiMmble ¥ MJI0CKOCTH

Paznuunbie THIBI ypaBHEHUN INIOCKOCTH U YPAaBHEHHH TPSIMO# (Ha TMIJIOCKOCTH U B TPOCTPAHCTBE).
Beruncienue paccTossHUNA MEXy IByMsl TOYKaMHU, TOUKOU U MPSAMOM, TOYKON U IIJIOCKOCTBIO.
Beruncienue pacCTOSAHASA MEXAY CKPEIIUBAIOIIUMUCS MPSIMBIMHU.

Brruncnenue yriioB Mexay AByMsl IPSIMBIMH, IPSIMON U TUIOCKOCTBIO, IBYMS TNIOCKOCTSIMM.
Tema 2. KpuBble u NOBEpXHOCTH BTOPOIr0 NOpsiAKa

Kpusblie BTOporo nopsizika, X reOMETpUYECKHE CBOMCTBA U ypaBHeHU. [IpuBeieHne KpuBoil BTO-
pOro nopsAaKa K KIHOHH4ECKOMY BHUJLY.
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YpaBHEHHUE MOBEPXHOCTH BTOPOTO MOpsinka. KaHOHWYeckne ypaBHEHUS cepsl, SJUTUTICONAA, KO-
Hyca, runepooionia, napadojaousa.

3.4.

TeMaTuka NpaKTUYECKUX 3AHATHH M0 JUCUMILIMHE
«/IuneitHast aaredpa»

Ne 3ausTus

Tema 3agaTus

1

Paznen 1. DiemeHTHI JIMHEITHOH ajired0pbl. MaTpuIlsl, 1eHCTBUS
HaJ{ MaTPUIIAMHU.

Omnpenenureny, UX CBOWCTBA U BBIYUCIIEHNE. MaTpUyHas 3aInch
CUCTEMBI JIMHEHHBIX YPAaBHEHUM.

OOparHasi MaTpUIla U €€ BEIYUCIICHHE.

Cucrembl TMHEMHBIX alredpandecKux ypaBHEHUH, OCHOBHBIE I10-
HATHA U oNpeliesieHus. Penienne cucTem JIMHEWHbIX YpaBHEHUI
metosioM Kpamepa, metoiom oOpaTHOI MaTpuIlbl

Pemenne cucreM nuHENHBIX ypaBHeHUN MeToaoM ['aycca. Panr
Marpuiibl. Teopema Kponekepa — Kanemiu.

Merton ['aycca B mpOM3BOJIBHBIX CHCTEMAX JIMHEHHBIX YPABHEHUM.
ORHOPOJHBIE CUCTEMBI JINHENHBIX YPaBHEHUIA.

Pa3nes 2. DiieMeHThI BeKTOPHOI anaredpbl. Bekropsl. JIunei-
HbIE OIEpaluy HaJ BEKTOpaMM, UX CBOWCTBA. JIMHEHHOe mpo-
CTPAHCTBO T'€OMETPUYECKUX BEKTOPOB. lIoHATHE NMHEHHONW KOM-
OMHaAIMM BEKTOPOB. JIMHENHO He3aBUCUMBIEC U JMHEHHO 3aBHCHU-
MBIE CCTEMBI BEKTOPOB.

[TonsTHe 6a3rca MPOCTPAHCTBA FEOMETPHUECKUX BEKTOPOB. Koop-
IUHATHI BeKTopa. OpTOoHOpMHpOBaHHBIN O6a3uc. KommimHeapHOCTb,
OPTOrOHAJILHOCTh M KOMIUIAHAPHOCTh BEKTOPOB.

CkansipHO€ IPOU3BEICHUE BEKTOPOB U €0 CBOMCTBA. Y CIIOBUE Op-
TOrOHAJIbHOCTHU BCKTOPOB. BGKTOpHOG IMPON3BCACHUC IBYX BEKTO-
POB, €r0 CBOMCTBA. Y CIIOBHE KOJUIMHEAPHOCTH BEKTOPOB

10

CMelniaHHOe TIPOM3BEICHUE TPEX BEKTOPOB M €ro CBOicTBa. BhiI-
quciieHre 00beMa MapasuiesieuIe/ia U MUPaMU/IbL. Y CIIOBUE KOM-
IUTAHAPHOCTH BEKTOPOB. BhIUKCIIEHUE CKAISIPHOTO, BEKTOPHOTO M
CMEIIIAaHHOTO MPOU3BEICHNN BEKTOPOB, 33JJaHHBIX KOOPIHMHATAMH
B OPTOHOPMHPOBAHHOM 0Oa3wce.

11

Jluneiinbie mpocTpancTBa. PasMepHOCTs B 6a3uc TUHEHHOTO TIPO-
CTPaHCTBA.

Martpuna nepexoaa ot 6asuca k 6asucy. [IpeoGpa3zoBanue koop-
JUHAT BEKTOpa NMpU M3MEHEHWH Oasuca. JIMHEiHbIE omepaTopsl,
NEUCTBUS C JUHEHHbIMU orneparopamMu. COOCTBEHHbBIE BEKTOPHI U
COOCTBEHHBIE 3HAUCHUS] MATPHUIIBI

12

Paznen 3. KoMiuiekcHbIe YHCJIA M MHOIO4WieHbI MHOKECTBO
KOMIUIEKCHBIX uKcen. DOpMBbl 3aMUCH KOMIUIEKCHBIX yucen. Jleii-
CTBHS HaJ KOMIUISKCHBIMM YnciaMH. Pazinoxkenne MHOTOYICHA HA
MHOKUTEJIH, OCHOBHAsI TeOpeMa anreOpsl

13

Pasznen 4. AHanuTHYecKasi reoMeTpusi
Cucrembl KoopauHaT. Pa3nuyHble TUIIBI ypaBHEHUH TUIOCKOCTH

14

PasnuuHble TUITBI ypaBHEHUH IPSIMOM HA TUIOCKOCTH U B IPOCTPAH-
CTBE




15 B3aumHoe pacnonoxeHue NpsMbIX Ha IUIOCKOCTH M B IPOCTpPaH-
cTBe. Brruncienne paccTosiHuil MeXIy ABYMS TOUKAMH, TOUYKOH 1
HpSIMOI\/JI. Breraucnenune PacCTOSAHUA MCKAY CKPCHIUBAOIIMMUCH
npsMbIME. B3aumHOe pacnonokeHue Iutockocteil. Brerumcienue
PacCTOSTHUI MEX/Ty TOUYKOH U TIIOCKOCTBIO

16 KpuBbie BTOporo nmopsiika ux reoMeTpuueckue CBOMcTBa. Y paBHe-
HUS 3JUTHIICA, TUIepOoibl, mapadonsl OOmee ypaBHEHHE KPUBOM
BTOpOTOo nopsiaka. [IpuBenenue KpuBoil BTOPOro Mopsika K KaHO-
HU4YeckoMy BHuy. [lOBEpXHOCTH BTOPOTO MOPSIKa

4. YuyeOHO-MeTOAMYECKOE U MH(OPMAINTUOHHOE O0ecTieyeHne

4.1. HopmatuBHble 10kyMeHTHI 1 'OCThbI

@I'OC 29.03.04. TexHonorust XyJoxecTBeHHOW 00paboTku MaTepuanos 26.11.2020 N 1456
2021.

AxanemMuyeckuii ydeOHbIN IU1aH 10 HampaBieHuto noarotoBku: 29.03.04 TexHonorus xyno-
KECTBEHHOU 00paboTku MatepuaioB. [Ipoduis: «XynoKecTBEHHOE MPOSKTUPOBAHUE U ITH (-
POBBIE TEXHOJIOTHH B I0BEIMPHOM MPOU3BOACTBE». Popma o0yueHus — ounast. 2024.
AxazeMu4ecKuid yueOHBIM TUTaH 10 HarpasjeHuto noarotoBku: 29.03.04 Texuosorus xymo-
XKecTBeHHOU 00paboTku Marepuanos. [Ipopuis: «Pa3paboTka 1 Mpou3BOACTBO U3AEIHHA PO-
MBIIIICHHOTO Ju3aitHay. ®opma oO0yueHus — 3aounas. 2024.

Martpuiia KOMIEeTeHIUI 110 HanpaBieHUIo MoAroToBku 29.03.04 TexHonorus Xy105KeCcTBEH-
HOH 00paboTku MatepuanoB. [Ipodunb: «Xya0KeCTBEHHOE NMPOSKTHPOBAHUE U ITUGPOBHIC
TEXHOJIOTHH B IOBEITUPHOM Ipon3BocTBE». Dopma o0ydenus — ounas. 2024.

Marpuiia KOMIETeHIIMN 0 HampaBieHU0 ToAroTOBKU 29.03.04 TexHosorus Xy10xKeCcTBeH-
HOM 00paboTku MaTepuaiioB. [Ipoduis: «PazpaboTka U MPOU3BOACTBO U3CTUI TPOMBIIIICH-
HOTO Ju3aiiHay. @opma o0yuenus — ounas. 2024.

Vka3 [lpesunenta Poccuiickoit @enepanuu ot 01.12.2016 Ne 642 «CrpaTerum HayqHO-TEX-
HOJIOTHUYECKOTO pa3Butus Poccuiickoit denepaunm».

[Tpuka3 MunucrepcTBa obpazoBanus u Hayku Poccuiickoit deneparuu ot 23.08.2017 Ne 816
«O06 ytBepxxaenun Ilopska npuMMeHEHUs] OpraHU3alUsIMK, OCYIIECTBISIOIIMMU 00pa3oBa-
TEJIbHYIO AEATEIbHOCTD, JIEKTPOHHOTO 00YYEHUs, AMCTAHIIMOHHBIX 00pa30BaTEeIbHBIX TEXHO-
JIOTWH IIpU peanu3anuu o0pa3oBaTeIbHbIX IPOrPaMM».

4.2. OcHoBHasi JuTeparypa

3abonorckuit B.C. JIunelinas anrebpa u aHanuTHIecKas reoMeTpus (yueOHbIN KOMIUIEKC):
ydyebHoe nmocobue, 2-¢ uza. Crep. M.: Uzn-so MHOPA-M, 2022. 309 c. (Briciiee o6pa3oBa-
Hue: OakanaBpHar).

Cuportuna U.K. Jluneitnas anreOpa u aHaTUTUYECKasi TEOMETPUS: HHTEPAKTUBHBINA KypcC:
ydyebHoe nocobue ais By3oB. CII6, M3a-Bo Jlans, 2022. 180 c.

Kypc nekuuii o uHe#HON anredpe U aHATUTUIECKOM reoMeTpur: yuebHoe mocodue. // Ky-
psasueB b.1O., Matsm B.1., [TokazeeB B.B., Uepkecora I'.B.. M.: MI'TY «MAMW», 2009. —
362c. [http://lib.mami.ru/lib/content/elektronnyy-katalog. DnexTponnsiii pecypc.]

4.3. JlomosHMTe/bHAs JIUTEPATypa


http://lib.mami.ru/lib/content/elektronnyy-katalog
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1. Kpartkuii Kypc BBICHIEH MaTeMaTHKU [DIEKTPOHHBIM pecypc]: y4eO. - DIeKTpoH. JaH. -
MockBa:  JamkoB u K, 2017. - 510 c¢. [Pexum  gocryma: URL:
https://e.lanbook.com/book/93522. - 3ar. ¢ skpana.] .

2. 3yb6koB B.I'., JIaxosckuit B.A., Mapteirenko A.W., Munocues B.b., [Tymkaps E.A. Kypc ma-
TEMAaTHUKH JIJI TEXHUYECKUX BBICIINX yueOHbIX 3aBeaeHuit. Yactu 1-4. M.: MTT1Y, 2012. 400
IK3.

3. Unweun B.A., [To3nsk O.I'. Ananutndeckas reomerpus. M.: Hayka. ['naB. pen-us ¢puszuko-ma-
TeM. IUT-phl, 1988. 224 c.

4. bexnemumie, /[.B. Pemenue 3amay u3 Kypca aHaIUTHYECKON T€OMETPHHM W JIMHEHHOW ai-
reOpsI [ DneKTpoHHEIH pecypc]: yued. mocodue - DneKTpoH. AaH. - Mocksa: @usmatiur, 2014.
- 192 c. [Pexxum moctyna: URL: https://e.lanbook.com/book/59632. - 3aru. ¢ sxpana.]

4.4. DaekTpoHHbIE 00pa30BaTe/bHbIE PeCypPChl

[TpoBenenue 3aHATUN U aTTECTALMNA BO3MOXHO B AUCTaHIMOHHOM (popmare ¢ MpUMEHEHHEM CH-
CTeMbl TUCTaHIHOHHOTO oOyueHus yHuBepcurera (CO-LMS) Ha ocHOBe pa3pabOTaHHBIX Ka-
denpoii «MaTemaTrkay SIEKTPOHHBIX 00pa3oBaTelbHBIX pecypcoB (DOP) mo Bcem pazmenam
MPOTPaMMBI:.

Hazsanue D0OP
Jluneiinas u BekTopHast anrebpa | https://online.mospolytech.ru/course/view.php?id=3368
AHanuTU4ecKasi reoMeTpus https://online.mospolytech.ru/local/crw/course.php?id=2843

Jluneiinas anreOpa u ananutu- | https://online.mospolytech.ru/course/view.php?id=462
YCCKasA reoMeTpust

Paspaborannbie DOP BKIII0O4alOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.
[Topsimok mpoBeaeHust paboT B TUCTAHIIMOHHOM (pOpMaTe yCTaHABIMBACTCS OT/EIbHBIMH pacro-
PSUKEHUSIMU [TPOPEKTOpa MO0 yueOHOH padoTe W/ LIEHTPOM yueOHO-METOUUYECKON padOoTHI.

Ka)K}lBIfI CTYILCHT 06€CH€116H I/IHZ[I/IBI/II[yaJ'II)HBIM HCOI‘paHI/IquHI)IM )IOCTyrIOM K 3J'ICKTp0HHOI71

6I/I6JII/IOT€KG MOCKOBCKOTI'O ITOJIUTEXA

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

HHTepHeT-pecypchl BKIIOYAIOT y4eOHO-METOJMUECKUE MAaTepUalbl B 3JIEKTPOHHOM BHUJIE, TPE/-

CTaBJIeHHBIE Ha caiiTe mospolytech.ru B paznene: «lleHTp MaTremaTrdeckoro oOpa3oBaHUs

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

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

Ilomne3urie y‘le6H0-MeTOI{I/I‘leCKI/Ie u I/IH(I)OpMaI_[I/IOHHBIe MaTCpHralibl IPCACTABJICHBI Ha calTax:
http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepeuenn pecypcoB nHGOPMAIMOHHO-TEIEKOMMYHHUKAIIMOHHOM ceTH « HTepHeT» 715 OCBOCHUS

JTUCHUIUTAHBL: WWW.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. JIuleH3MOHHOE ¥ CBOOOIHO PACIPOCTPaHsieMoe IPOrpaMMHOe
obecneueHue

Ne| HaumenoBanme | Pazpadorunk I1O JoctynHocTh Ccblika Ha Equnblii peectp

(mpaBoobJiana- (IMLIeH3MOHHOe, | POCCHIICKHX MPOrpaMM AJs
TeJb) cBO0OOHO pac- 9BM u B/l (npu Haan4uumn)
NMPOCTPaHsieMoe)



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/

1 | Astra Linux | OO0 JIuneH3noHHoe https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase id=9540
ACTPA" 36
2 | MoiitOduc OO0 "HOBBIE JIunieH3HOHHOE https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase id=9433
TEXHOJIOT'HN" 75

4.6. CoBpeMeHHBbIe MPO(ecCHOHAIbHBbIE 0a3bl JTaHHBIX U HHPOPMALIMOHHBIE CIIPa-
BOYHbIE CHCTEMBI

Hepeqeﬂb PeCypcCoB ceTu I/IHTepHeT, AOCTYIHBIX IJIf OCBOCHHUA NUCHUIIJIHHBI:

HanmMmeHnoBanue

Ccbliika Ha pecypc JocTynHocTh

HNudopmannoHHo-cipaBoOYHbIE CHCTEMbI

Stack Overflow

https://stackoverflow.co

m/

HocrtynHa B cetn Un-
TepHET Oe3 orpaHuye-

HUHN

Nudopmanmonnsie pecypesl Cetn
Koncynsrantlnroc

http:// www.consultant.ru | loctymnHo

[Toptan ®@enepanbHBIX rocyaap-
CTBEHHBIX 00pa30BaTEIbHBIX CTAH-
JIapTOB BBICILETO OOPAa30BaHUS

http://www.fgosvo.ru.

HoctynHo

J1eKTPOHHO-0UOINOTEYHbIE CHCTEMbI

Jlanp https://e.lanbook.com/ HocrynHa B cetn Un-
TEpHET 0e3 orpaHuye-
1305078

IPR Books https://www.iprbookshop | Joctynna B cetu Un-

ru/ TepHET 0e3 orpaHnye-
HUHN
IIpodeccnonanbHbie 0a3bl JaHHBIX
basa maHHBIX Hay4HOM DIIEKTPOH- http://wwwe.elibrary.ru JlocTymHo
HOM OMOINOTEeKN
(eLIBRARY.RU)
Web of Science Core Collection — | http://webofscience.com | loctymHo
noJuTeMaTHIecKast peepaTuBHO-
oubnunorpaduyeckas u



http://www.consultant.ru/
http://www.fgosvo.ru/
http://www.elibrary.ru/
http://webofscience.com/
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HayKoMmeTpuueckas (0ubamomerpu-
yeckas) 6a3a JaHHBIX

S5. MaTepl/IaJII)HO-TeXHPI‘IeCKOC odecreueHue ANCIHUIIJINHBI

MaTepI/IaJ'IBHO — TeXHHA4YecKas 0as3a YHUBCPCUTCTA oOecrieunBaeT IMPOBEACHNEC BCCX BUI0OB
3aHATUH, IPEYCMOTPEHHBIX Y4eOHBIM TJIAHOM, U COOTBETCTBYET ACHCTBYIOIINM CAaHHUTAPHBIM U
MMPOTHUBOIIOKAPHBIM IIpaBUJIaM U HOpMaM.

Kadenpa «Maremaruka» He pacriosiaraeT COOCTBEHHbIM ayJUTOPHBIM (POHIOM U HCIIONb-
3yeT yueOHble ayIMTOpUU U3 0011ero GoHa YHUBEPCUTETA.

[Tpu HE0O6XOAMMOCTH /7Sl TPOBEICHHUS HHTEPAKTUBHBIX MPAKTHUECKUX 3aHATHH UCIIOb3Y-
IOTCA KOMIIBIOTEPHBIC KJIACChl YHUBCPCUTETA.

6. MeToan4ecKue peKOMeHIaluu

6.1. MeToauyeckne peKOMeHAIMU JJIsl MPenoaBaTeisi 0 OPraHu3aIun 00yue-
HUSA

[Ipexxne Bcero, caemayeT 0OpaTuTh BHUMAHKE CTYICHTOB Ha TO, YTO MPAKTUICCKU BECh U3Y-
YaeMbIil UMU MaTepuai He TpeOyeT KaKoH-Tu00 CrenralbHON (JTOTIOTHUTEIBHOM) MOATOTOBKH U
BITOJIHE MOKET OBITh YCIIEIITHO U3Yy4Y€eH, €CIIU CTYJIEHTHI OYIyT MOCENIaTh 3aHSATUS, CBOEBPEMEHHO
BBITIOJTHATH JIOMAITHUE 3a/IaHUsI U TIOJIL30BaThCS (ITPU HEOOXOIUMOCTH ) CUCTEMOM TJIAaHOBBIX KOH-
CyJIbTAllM B TEUEHUE KAXJOro cemecTpa. Bomeamme B Kypc MaTeMaTHKU pa3/ielibl SBISIOTCS
KJIACCUYECKHUMHU, B TO K€ BPEMs OHU NMPAKTHUECKU OPUEHTUPOBAHBI, TAK KaK UMEIOT IIIMPOKOE pac-
MIPOCTPaHEHHUE ISl PEIICHHS Pa3HOTO PoJia 3aa4 BHYTPU CaMOM MAaTeMATHKHU U MPUKIIAIHBIX 3a-
nad. X ocBoeHHE MOMOXKET CTYJAEHTaM JIOTUYECKU BEPHO, apTyMEHTHPOBAHO M SCHO CTPOMUTH
YCTHYIO U MMUCbMEHHYIO Peub, YCIEITHO MPUMEHSITh HAaKOTUICHHbIE 3HAaHUS B MpodeccroHalbHOM
JeSITeIbHOCTH.

HeoOxoaumo ¢ camoro Havana 3aHSITHI peKOMEHIOBATh CTYJAEHTaM OCHOBHYIO U JIOTOJ-
HUTEBHYIO JIUTEPATYPY, @ B KOHIIE CEMECTpa JaTh CIIMCOK BOIIPOCOB JIJIs IIOJTOTOBKH K IK3aMEHY.

Ha nepBoM 3aHsATHY MO AUCHUITIUHE CIEAyeT 0053aTenbHO TPOUH(GOPMHUPOBATH CTY/ ICH-
TOB O BUIE U (JOpMe MPOMEKYTOUHON aTTECTAIIMHU IO TUCIUILIMHE, CPOKAX €€ MPOBEIACHUS,
YCJOBHSIX JIOMYCKa K MPOMEXYTOUHON aTTECTAllMU, TPUMEHSIEMBIX BUAAX MPOMEKYTOUHOI'O KOH-
TPOJISL.

W3noxenue TEOpPETUUECKOro MaTepHalia JIOJKHO COMPOBOXKIATHCS WILTIOCTPATUBHBIMU
pUMepaMu, TIIATEIIBHO OTOOPaHHBIMU MPETOoAaBaTeIeM TaK, YTOOBI TEXHHUECKUE TPYTHOCTH U
BBIKJIAJIKU [IPU PEILLIEHUH 33]1a4¥ HE OTBJIEKAJIM OT IVIaBHOTO: OCMBICIICHUS UJEU U CYTU IPUMEHSI-
eMbIX MeToI0B. CieyeT Bceraa yKa3blBaTh MPUMEPHI MPAKTHIECKOTO TPUMEHEHHUS PACCMOTPEH-
HBIX Ha 3aHATHIX YpPaBHEHUN U (HOPMYIL.

[IpakTrueckue 3aHATHS JOJKHBI OBITH OPTAHM30BAHBI MPEMOAaBaATEIEM TaKUM 00pa3oM,
9TOOBI OCTABANIOCHh BpeMs Ha MEPHOAMYECKOE BBHITIOJTHEHHE CTyIEHTAaMU HEOOJBIION caMOCTOs-
TETLHOU pabOTHI B ayAUTOPUH IS POBEPKU YCBOEHUS M3JI0KEHHOTO MaTepHaa.

[IpenogaBaTens, BeAymIuii IPaKTHUECKUE 3aHATHUS, JOJHKEH COTIaCOBLIBATh Y4eOHO-TeMa-
TAYECKUM TIJIaH 3aHATHH C JIEKTOPOM, UCITOJIH30BATh EIMHYIO CUCTEMY 0003HAYCHUH.

[IpenomaBatento cienyeT J0OMBATHCS CUCTEMATHYECKON HEMPEPHIBHON PabOThI CTYIEH-
TOB B TEYCHHUE CEMECTPa, HEOOXOIMMO BBISBIISTH CUIILHBIX CTYICHTOB M IPHUBJICKATh UX K HAYYHOU
paboTe, K y4acTHIO B pa3HOTO PO/ia OJMMITHAAAX U KOHKYpCax.

CTyaeHT OJDKEH ONIylIaTh 3aMHTEPECOBAHHOCTH MPENOoaBaTess B JOCTHKEHUU KOHEY-
HOTO pe3yJsibTaTa: B MpUOOpETeHHH OOY4YalOIIMMUCS MPOYHBIX 3HAHUN, YMEHUN W BIAJCHUS
HAKOIUICHHOU mH(popManmeii 1y peleHus 3a/1a4 B Mpo(ecCHOHAIBHON 1eATeThHOCTH.
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6.1.1. O0pa3oBaTesibHbIE TEXHOJIOTHHU

Bo3MoxHO mpoBesieHne 3aHATUN U aTTeCTalMii B AUCTAaHLIMOHHOM (popmarte ¢ mpuMEHEHHEM CH-
CTeMBbl TUCTaHIHOHHOTO oOyueHus yHuBepcurera (C1O-LMS) Ha ocHOBe pa3pabOTaHHBIX Ka-
benpoii «KMaTeMaTrKay JIEKTPOHHBIX 00pa3oBaTebHBIX pecypcoB (DOP) (cm. m.4.4).

[Topsimox mpoBeaeHus padoT B AUCTAHIIMOHHOM (popMaTe yCTaHABIMBAETCSA OTACIBHBIMH PACIIO-
PSYKEHUSIMH ITPOPEKTOPa 10 YueOHOU paboTe U/UiTu IIEHTPOM YIeOHO-METOAMUECKOM paObOTHI.

6.2. Meroauyeckue yKazaHus AJsi 00y4aIOUIUXCS 10 OCBOEHUIO
AU CHUATLUTHHBI

Pa3nes: 3s1eMeHTHI JIMHEHOI aJredpbl

Martpuubl 1 onpeneaurenau. [Ipexne Bcero, CTyIeHT IOJDKEH MOHATh, YTO MaTpHLA —
3TO Tabiuua yucen (MpuyeM 3Ta Tabliuia MOXKET UMETh OJIMHAKOBOE YHCIIO CTPOK M CTOJIOIOB, a
MOYKET OBITh U MPSMOYTOJIBHO), @ ONIPEASIIUTEINb- 3TO YHCIIO, 3alMCHIBAEMOE B BUJI€ KBAJAPATHOMN
TaOJIUIBI, TO €CTh ONPEACIUTENN CYIIECTBYIOT TOJIbKO Y KBaPATHBIX MATPHII.

Cnenyer oOpaTuth 0c000€ BHUMAaHKE HA ONEPALIUI0 YMHOXKECHHS PSIMOYTOJIBHBIX MAaTPHIL
U TOHSTH, KAKUM TIOJy4YaeTcsl MOPSAI0K MaTpULIbl — Mpou3BeaeHus. OCOOEHHOCTh MAaTPHI] TAaKkKe
COCTOUT B TOM, YTO IIPOU3BEICHUE MATPHI] HE MIEPECTaHOBOYHO, TO €cThb AB [ BA .Crenyer 00s-
3aTeIbHO yOEIUTHCS B 3TOM, PEIIMB COOTBETCTBYIOIINE 3a/1aUH.

BaxxupiM siBisieTca noHsTHe oOpaTHOM MaTpuubl. Hamo 3HaTh yciioBUE CyLIECTBOBaHUS
0o0paTHON MaTpHIlbl U AITOPUTM ee nocTpoeHus. [locne ee BrIUUCIEHUS 11e1eCO00pa3HO eTaTh

IPOBEPKY MPABUIILHOCTY PELIECHHUS, BBIIOIHUB onepanuio ymMHoxenus AA [ E (momkHa momy-
YUTbCS €JUHUYHAS MaTPULIA)

[Tpu u3zydeHuu onpenaenurTenei Halo0 YeTKO YCBOUTh MOHITHS MUHOpPA, alredpandeckoro
JIOTIOJIHEHHUS, 3HaTh MHOTOYHCIICHHBIE CBOWCTBA OIpenenauTens. /s ocBOeHNs TEXHUKU BBIUUC-
JICHUsI OTpeAeNUTeNel 1eecoo0pa3Ho, BEIOPAB MPOU3BOJIBHBIN ONMPEACIUTENb BBIIIE TPETHETO
NOpSAJIKA, PACKPBITh €0 Pa3InYHBIMU CIIOCOOAMU, IPUMEHSS Pa3JIOKEHUE U IO CTPOKaM U IO
ctonbuamM. OOpaTuTe BHUMaHUE, Kakie CTPOKHU (CTOJIOIIbI) TPEANOYTUTEIbHEE BRIOUPATH JIJIs pac-
KPBITHSI OTIPEICITUTEIS, YTOOBI YIIPOCTHTH €ro BeruucieHne. OcobeHHo 3(pPeKTUBHO BBIUMCIICHHIE
OTIPENICNIUTEIIS C IIOMOLIBIO HJIEMEHTAPHBIX NPEoOpPa30BaHUN, TPUBOASAIIMX €r0 K TPEYTroJIbHOMY
BUTTY.

[Tpu u3ydyeHuu peueHui cucTeM JIUHEHHbIX anredpandeckux ypaBHeHuil (CJIAY) obpa-
TUTE BHUMaHUE, PEXK/Ie BCET0, Ha TIOHATHE PELIEHHS CUCTEMBI U YCJIOBHUS CYILIECTBOBAHMS pellie-
HUH B 3aBUCUMOCTH OT COOTHOLIEHMSI MEKLy PAHIOM MaTpPULbl, PAHTOM PAaCLIMPEHHON MAaTPHIIbI
CUCTEMBI M YUCJIOM HEU3BECTHBIX M ypaBHeHMH. OOpaTuTe BHUMaHUE Ha YCJIOBUS NPUMEHEHUs
dopmyn Kpamepa u merona obpatHoi MaTpullbl. BHUMaTenbHO pazbepute MpUMepsl pelieHus
IIPOU3BOJIBHBIX CUCTEM JIMHEHHBIX anredpandeckux ypaBHeHUN meronoM ['aycca (BBeneHue Oa-
3UCHBIX U CBOOOJIHBIX MIEPEMEHHBIX ).

Pa3nesi: JDieMeHThI BEKTOPHOM aredpnl

[Tpu n3yueHuu AaHHOW TeMbl OOpaTUTE BHUMAaHUE HAa JMHEHHbIE ONepaluu HajJ BEKTO-
pamu, Ha TOHSTUS JINHEHHOW HE3aBUCUMOCTH M JIMHEWHOM 3aBUCUMOCTH BEKTOPOB, Ha hyH/1aMeH-
TaJbHOE MOHATHE 0a31ca BEKTOPHOTO IPOCTPAHCTBA (M OPTOHOPMHUPOBAHHOTO 0a3uca), Ha pasJio-
JKEHHE BEKTOpa 1o O6a3ucy.

3HaTh OnpeeleHne, FEOMETPUUECKHE CBOWCTBA CKAJIIPHOIO, BEKTOPHOI'O U CMELLIAHHOTO
IPOM3BEACHUS BEKTOPOB, (POPMYJIBI /I X BBIYUCICHHS B BEKTOPHON U B KOOPJIMHATHOM (hopme.
O0s13aTeNbHO 3HATh U YMETh IIPOBEPSTH YCIOBUS OPTOrOHAIIBHOCTH, KOJUIMHEAPHOCTH U KOMILJIa-
HapHOCTH BEKTOPOB.

Pa3nesi: koMIJIeKCHbIE YHCJIa 1 MHOTOYJIEHbI
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B sTom pazznene, mpexie Bcero, HaJlo0 MOHSITh, YTO KOMIUIEKCHOE YHCIIO SBUJIOCH PACIIH-
pPEHUEM MOHATHUS JIeMCTBUTENBHBIX YHCEI, 3HATh ONpeAeTIeHUe U TpH POPMBI 3aIIUCH KOMILJIEKC-
HOTO yucina (aredpandecKyro, TPUTOHOMETPHYECKYIO B TIOKa3aTeNbHYI0), TEOMETPUIECKYIO WH-
TEPIIPETAIMIO KOMIUIEKCHOTO YHCIIa U B3aUMHO-0JJHO3HAYHOE COOTBETCTBUE MEXKIY MHOKECTBOM
KOMITJIEKCHBIX YHUCEJT 1 MHOYKECTBOM TOYEK KOMIUIEKCHOM TUIOCKOCTH. 3HATh (popmyiry Diepa.
KommekcHble yncia MOKHO M300pa)xaTh ¢ MOMOIIBIO BEKTOPOB HAa KOMILJICKCHOM IUIOCKOCTH.
[ToaTomy omneparyu CI0KEHHUS U BBIUUTAHUS KOMIUIEKCHBIX YHCE MOTYT OBITh CBEJICHBI K Orepa-
IUSIM CJIOKEHUS M BBIYMTAHHS COOTBETCTBYIOIIUX BEKTOPOB.

Hazo 3HaTh ¥ yMETh BBINOIHATDH ONEPAllUH YMHOKEHUS, 1eJICHHs], BO3BEICHUS B MOJIOKU-
TEJIBHYIO CTETNEHb KOMIUIEKCHBIX YHMCEN, 3alIUCAHHBIX B TPUTOHOMETPUUYECKOU (opMme, U3BJIeUe-
HUS KOpHA N-OM CTETEHH M3 KOMIUIEKCHOTO YHCIa.

Cnenyer oOpaTUTh BHUMAaHUE HA TO, YTO MHOXKECTBO KOMIUICKCHBIX YHCEN SBISETCS 3a-
MKHYTBIM, TO €CTb JII00as anreOpandeckast ornepanusi HaJl KOMIUIEKCHBIMU YHCIIaMU HE BBHIBOJUT
3a Tpeienbl 001aCTH KOMITJIEKCHBIX YHCE.

Hano 3nath paznuuHble BUABI Pa3iokKeHUs] MHOTOYIEHAa Ha MHOKHUTEIH AJIs CIy4aeB, KO-
I71a cpeid KOpHEe MHOTO4JIeHAa MOTYT OBITh KpaTHBIE, KOMIUIEKCHBIE KOPHU. DTH CBEICHUS OYIyT
UCIIONIb30BAThCS, HAlPUMEp, B MHTETPAJIbHOM MCUYHUCIEHWW TPU BBIYUCICHUH HHTETPAJIOB OT
IpOOHO-pallMOHANBHBIX (DYHKIHMHA, IPU PELICHUN JTMHEHHBIX OJHOPOIHBIX NU(depeHIInaTEHBIX
ypaBHEHUH N-TO MOPAJKA C TOCTOSIHHBIMU KO3 (HUIIUEHTAMH.

Pa3nen: AHanuTH4ecKasi reoMeTpus

[Tpu u3ydyeHnn aHaIUTUYECKON TeOMETPHUHU CIIEAYET, MIPEKE BCEro, MOHATh, YTO €€ 3aJauei sB-
JsieTcsl U3y4YeHHUEe TeOMETPUUECKUX 00BEKTOB MPHU MOMOIIN AHATUTUYECKUX METOAOB anreOpsl U
MaTeMaTHYeCKOro aHalu3a. B ocHOBe Takoro mojxo/a jJeXuT METo]l KOOPAUHAT, BIIEPBbIE CUCTE-
MaTH4yecku npuMeHeHHbli P. Jlekaprom. OCHOBHBIE IOHATHUS T€OMETPHUH (TOUKA, MpsiMast, II0C-
KOCTb) SIBJIIIOTCS HEONPEIENIIEMbIMH, U U1 UX ONMUCAHUS MPUMEHSIETCS aKCMOMaTUYEeCKUil Me-
TO/I, TO3BOJIAIOLINI YCTAHOBUTH B3aUMHO OJJHO3HAYHOE COOTBETCTBUE MEXK/Ty MHOXKECTBOM TOUYEK
IPSIMON U MHOKECTBOM JIEUCTBUTENBHBIX YHCEN U, TAKUM 00pa3oM, BBECTH CUCTEMY KOOpIHHAT.
Hano getko ycBOUTH pazianyHble GOPMBI YpaBHEHUH NPSAMON U IJIOCKOCTH YMETh MEPEXOIUTh OT
o/1HO# Qopmbl K apyroi. CienyeT OCMBICTUTh U YCHEIIHO MPUMEHSITh PEHICHHS KIIaCCUYECKUX
3aa4 aHAJUTUYECKOH T€OMETPUU O B3aMMHOM DPACIIONIOKEHHM MPSMBIX U IUIOCKOCTEH, YMETh
OTNPEACIIATh YIJbl U PACCTOSHUS MEXKY Pa3IUUYHbIMU T'€OMETPUUECKUMH 0ObEKTAMH.

OTMeTuM B 3aKIIIOYEHHE, YTO YCIHEIIHOE U3yYeHHE AUCHUILIMHBI « JInHeiHas anreGpay,
npuoOpeTeHre He0OXOIMMBIX KOMIETEHIIUN, YMEHUHN U HABBIKOB BIIJICHUS MaTeMaTHYECKUM afl-
napaTroM TpedyeT OT CTYJIEHTOB OOJBIIONH CaMOCTOSATENbHON paboThl. OOpaTUTe BHUMAHUE, YTO
KOJIMYECTBO YacOB, OTBOJAMMBIX Ha CAMOCTOSITENIbHYIO padOTy B COOTBETCTBUU C y4eOHBIM ILIa-
HOM, OOJIBIIIE YKCIIa YaCOB, OTBOJAMMBIX Ha BCE BU/IbI ayIUTOPHBIX 3aHATHIH.

/. ®OH]I OLIEHOYHBIX CPE/ICTB

®oHx OIIEHOYHBIX CPENCTB MpencTaBiieH B [Ipumokennn 2 kK pabodeit nmporpamMmme W BKITIOYaeT
pa3iesl:

1. MeTo bl KOHTPOJISI U OLICHUBAHUSI PE3YJIHTaTOB O0yUYEHUS

2 llIkana 1 KpUTEpUU OLICHUBAHUS PE3yJIbTATOB O0yUYCHUS

3. OneHOYHBIC CPECTBA

3.1. Texyuuii KOHTPOJIb

3.2. TIpomexxyToYHas aTTeCTaIUs
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IHpunoscenue 1

TemMaTnueckuil IVIAaH JUCUMILVIMHBI «JIMHelHas ajiredpa» 1Mo HANPAaBJIEHUIO MOATOTOBKH

29.03.04 «TexHo10rus XyA0:KeCTBEHHOH 00pa0d0TKH MaTEepPHATIOB»

[Ipodunu
«XyA0KeCTBEHHOE IPOCKTUPOBAHUE U HU(PPOBbIE TEXHOJIOTHH
B I0BEJIMPHOM IPOU3BOACTBE)
«Pa3padoTKa u NPOU3BOACTBO U3/eJUIl MPOMBIIIJIEHHOI0 JU3AHHA)»

(OakaaBp)
Ounas popma 00yueHus
I'ox Habopa 2024/2024
Buasbl yue6Hoii padoThI,

BKJII0YAsi CAMOCTOSITEJILHY IO Bujapl camocTosiTe 1bHON PadoThI ®opmbl
= = aTTecTa-
=

Pasien 5 Ef padoTy CTYIeHTOB, CtyneHToB n
é = U TPYA0€MKOCTh B 4acax
n/n CP | KC
J | II/C | JIab C P K.P. | K.II. | PI'P | Pegepar | K/p | I 3
IlepBbIii cemecTp
Pa3nes 1. DineMeHTHI JTUHeHOH aJ1-
1.1 | redopsl Marpuiipl, IeWCTBUS HaJ MATPH- 1 1 2 2 3
[aMH.
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1.2

Onpenenureny, uX CBONCTBAa M BBIUMCIIEC-
HHe. MaTpuyHasi 3alliuCh CUCTEMbI JIMHEM-
HBIX YpaBHEHHI.

Briiaua 3aganmii PI'P Ne 1 o JguHeliHoMi
ajareope .

13

OOpaTHas MaTpwuIla U ee BeIuucienue. Mar-
pUYHas 3alUCh CUCTEMbI JIMHEHWHBIX YypaB-
HEHUU.

14

CucTeMbl TMHEWHBIX anreOpandecKux
YPAaBHEHUH, OCHOBHBIE ITOHATHUS U OIIpe/Ie-
JeHus. Pemenue cucTeM JIMHEWHBIX ypaB-
HeHuii MmetoioM Kpamepa, metogom obpart-
HOW MaTpPHIIbI

1.5

Pemienue cucteMm JTUHEMHBIX ypaBHEHUI
MeronoM ["aycca. Panr marpuuel. Teo-
pema Kponekepa — Kanesum.

1.6

Meton 'aycca B TpOU3BOJIBHBIX CUCTEMAX
JUHENHBIX ypaBHeHUN. OAHOPOIHbBIE CHU-
CTEMBI JIMHEUHBIX YPAaBHEHUM.
CamocrosiTesibHas padora Nel B ayauTo-
P¥H 110 JINHEHHOI anredpe

1.7

Paszgea 2. Bekropsl. JIuHeiHbIe onepanuu
HaJl BEKTOpaMu, MX CBOWCTBAa. JIMHElHbIE
KOMOWHAIMKM BEKTOPOB. JIMHEWHO He3aBU-
CUMbIE U JIMHEHHO 3aBUCUMBIE CHUCTEMBI
BEKTOPOB.

14




Briiaua zananmii PI'P Ne2 o BeKTOpHO¥
aareope.

1.8

[Tonstue 6asuca. KoopmuuaTel BekTOpa.
KonnuneapHoCTh, OPTOrOHATBHOCTH U KOM-
IJIAHAPHOCTH BEKTOPOB.

1.9

CkansipHO€ ITPOU3BEACHUE BEKTOPOB U €T0
CBOMCTBA. BEKTOpHOE NPOU3BENECHHUE ABYX
BEKTOPOB, €TI0 CBOWCTBA.

1.10

CMeliaHHOE IPOM3BENIEHUE TPEX BEKTOPOB
U ero cBoiicTBa. Beruncnenune obobema ma-
pamenenunena. YcCiloBHE KOJJIMHEAPHO-
CTH, OPTOrOHAIBHOCTH M KOMIUIAHAPHOCTHU
BeKTOpOB. OPTOHOPMHPOBAHHBIA  Oa3ucC.
Borunicnenue CkaiasipHOTO, BEKTOPHOTO U
CMEIIIaHHOTO ITPOU3BENECHUN BEKTOPOB, 3a-
JTaHHBIX KOOPAWHATAMU B OPTOHOPMHPO-
BaHHOM Oasuce.

CamocrosiTesibHasi padoTa Ne 2 B ayauTo-
PMH 110 BEKTOPHOI ajredpe

10

1.11

Jluneiinpie mpocTpaHcTBa. PasmepHOCTh U
0a3uc JTMHEHHOTO MPOCTPAHCTBA.

Marpuiia mepexoga oT 0asuca kK 0asucy
peoOpa3oBaHue KOOPAMHAT BEKTOpa IPHU
n3MeHeHnu 6azrca. COOCTBEHHBIC BEKTOPHI
U COOCTBEHHBIE 3HAUECHUS JIMHEHHOTO OIle-
paropa.

11

1.12

Paszgen 3. KoMmiekcHbIe YHCJIa 1 MHO-
ro4wieHbl MHOXECTBO KOMIUIEKCHBIX YH-
cen. GopMbl 3aMUcH KOMIUIEKCHBIX YHCEIL.

12
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Onepaum/l Haa KOMIIJICKCHBIMHM YHCJIaMH.
Paznoxxenue MHOrodjeHa Ha MHOXHUTEIIH
OCHOBHasi T€OpEMa aJ'IFe6pr

1.13

Paznen 4. AHaIMTHYECKASA TeOMETPHUSA
Cucremsl koopauHaT. PaznuuHble THUIBI
YpPaBHEHUH MJIOCKOCTH

Bruiaua 3aganuii PI'P Ne3 1o aHaJauTH-
YEeCKOI reoMeTpuu

13

1.14

Paznuynble TUNBI ypaBHEHUN TPSIMOM Ha
IJIOCKOCTH U B IPOCTPAHCTBE

14

1.15

B3anmMHOe pacnonoxeHue npsiMbIX Ha IJ10C-
KOCTH U B IIPOCTpaHCTBE. Brruncnenue pac-
CTOSIHUI MEXKIY ABYMs TOYKaMH, TOUYKOU U
npsiMoi.. B3auMHoe pacnosioxkeHue Iioc-
KOCTeH. BplunciaeHue pacCTOSHUN MEXIY
TOYKOM U INTIOCKOCTBIO

CamocrosiTeibHasi padota Ne 3 B ayauTo-
PHH 110 AHAJIMTHYECKON reOMeTPHH

15

1.16

KpuBbie BTOporo nopsiika ux reoMeTpuye-
CKHE CBOMCTBA. YPaBHEHUs DIUIMIICA, TH-
nep6oibl, mapabonsr OOmiee ypaBHEHHE
KpuBOW BTOporo mnopsaka. I[IpuseneHue
KPUBBIX BTOPOIO IMOpPSJIKA K KaHOHHYE-
ckomy Buay. [loBepxHOCTH BTOpOro Io-
psanka

16

dopMa aTTecTanuu

19-
21

16




Bcero yacoB o fucuuInge

16

32

60

PI'P

caM

pao.
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Ilpunoscenue 2

®OHJA OIEHOYHBIX CPEJACTB
MO TUCLUTIJIVHE

«/InHeliHas ajaredopa»

Hamnpasnenue noarotosku: 29.03.04 « TexHOIOTHS XyA0)KECTBEHHOU 00pab0OTKH MaTEPHATIOB.
[Tpodunu: «XymaoxKecTBEHHOE MPOSKTUPOBAHNE U IIU(PPOBBIC TEXHOIOTHH B FOBEIUPHOM MTPOU3BO/I-
cTBe». «Pa3paboTka 1 MPOM3BOACTBO U3AEIUNA TPOMBIIIJICHHOTO AU3aiiHay.

®dopma 00yuyeHHsI: OUHasL.

Kadenpa: «MaremaTuka»

1. MeToabl KOHTPOJISAA M OLleHUBAHUS Pe3yJIbTATOB 00y4YeHUs

J171s1 KOHTPOJISL yCIIEBAEMOCTH M Ka4eCTBA OCBOCHMSI JUCIIUILIMHBI HACTOSILEN POrpaMMoOit
MIPEyCMOTPEHBI CIEAYIONINE BUIbl KOHTPOJIS:
- KOHTPOJIb TEKYLIEH ycreBaeMocTH (TeKYIU KOHTPOJIb);
- IPOMEKYTOYHAs aTTecTalus (IK3aMeH).

2. HIkajsa u KpUTEPUU OLIECHNBAHUSA PE3YJbTATOB 00y4eHMsI

®opMa NPOMEKYTOUHOM aTTeCTALUM: IK3aMeH

[IpomexxyTounast arTectanust 00yJaromuxcs B popme 3K3aMeHa MpoBOJAUTCS TTO pe3yIbTaTaM
BBITIOJTHEHMSI BCEX BUJIOB Y4eOHOM pabOoThI, IPEeyCMOTPEHHBIX YUeOHBIM IJIAHOM IO JaHHOW TUCIU-
IUIMHE, TIPH 3TOM YUYUTBHIBAIOTCS PE3YyJbTaThl TEKYIIETO KOHTPOJIS YCHEBAaEMOCTH B TEUEHHUE ce-
MecTpa. OneHka cTeneHu AOCTHKEHUS 00YyYarolMMHUCS TIAHUPYEMBIX Pe3yJbTaTOB OOyUEHUS IO
JTUCIUILTMHE MPOBOIUTCS MPENoIaBaTeIeM, BEAYIIUM 3aHITH M0 TUCIUILIMHE METOAOM IKCIEpPT-
HOI ouleHkH. [1o uToram mpomMexyToyHOM aTTecTallvy N0 JUCHUIUIMHE BBICTABIISAETCS OLEHKA «OT-
JUYHOY, «XOPOLIOY, «yIOBIECTBOPUTEILHOY» UITU «HEYIOBICTBOPUTEIHLHOY.

MIxana oneHuBaHUA Onucanue

BrinonHeHs! Bce o0si3aTe/ibHbIe YCJI0BHUSI NOATOTOBKH CTY-
JAeHTa K IPOMEKYTOYHOWH aTTeCTALWH, IIPEIyCMOTPEHHBIE
nporpaMMoil aucuuIuinHel. CTYIEHT JIeMOHCTPUPYET COOTBET-
CTBME 3HaHUH, yMEHUH, HABBIKOB IOKA3aTeJIIM, IPUBEACHHBIM B
OtnnuHO TabNIuIaX, ONEepUPYET MPHUOOPETEHHBIMU 3HAHUSMU, YMEHUSIMU,
HaBbIKaMU, IIPUMEHSET UX B CUTYalUsAX MOBBIIIEHHON CIIOKHO-
ctu. Ilpm 3TOM MOryT OBITH JONYILIEHBl HE3HAUYUTENbHBIC
OIIMOKHM, HETOYHOCTH, 3aTPYyAHEHUS IMPH TNEpeHOCe 3HAHUU U
YMEHMI Ha HOBBIE, HECTaHJAPTHBIE 3a/1a4H.
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Xoporo

BrinonHens! Bce o0si3aTe/ibHbIe YCJI0BHUSI NMOATOTOBKH CTY-
JAEHTA K IPOMEKYTOYHON AaTTeCTAUHMH, IPEIyCMOTPEHHbIE
nporpaMMoil quctuIuivHel. CTyI€HT AEMOHCTPUPYET COOTBET-
CTBHE 3HAHUM, YMEHUH, HABBIKOB I10KA3aTENISM, IIPUBEACHHBIM B
TabJIMIaxX, ONepupyeT NPUOOPETEHHBIMU 3HAHUSMHU, YMEHUSIMU,
HaBbIKaMH. B To jxe BpeMs ITpu OTBETE JOIyCKAeT HECYLIECTBEH-
HBIC IIOIPELIHOCTH, 3aJa4U PEIIaeT ¢ HEAOYETaMU, HE BIIUAIO-
IIMMU Ha OOIIMIA X0/ PEeIICHHUS.

Y,Z[OBJ'IGTBOPI/ITGHBHO

BrinonHens! Bce o0si3aTesIbHbIe YCJI0BHSI NOATOTOBKH CTY-
JAeHTa K NPOMEKYTOYHOWH aTTeCTAlMH, IPETyCMOTPEHHBIE
porpaMMoil qucuuIuivHbel. CTy€HT NEMOHCTPUPYET COOTBET-
CTBUE 3HAHUM, YMEHUH, HABBIKOB [10KA3aTENsM, IIPUBEICHHBIM B
Ta0JINIAX, ONEPUPYET MPUOOPETEHHBIMU 3HAHUSMHU, YMEHUSIMU,
HaBbIKaMu. Ho TMOKa3bIBaeT HerlyOOKue 3HaHUS, IPU OTBETE HE
JIOTTYCKaeT IpyObIX OMIMOOK MM MIPOTUBOPEUUil, OJHAKO B Qop-
MYJIMPOBAHUU OTBETA OTCYTCTBYET JOJIKHAsl CBSI3b MEXAy aHa-
JM30M, apryMeHTalKMeld U BbIBOJAMM, B PELICHUH 3a7ad MOTYT
coJiep>KaThes TpyOble OmMOKH. J[y1st momy4eHus paBUIIbHOTO OT-
BeTa TPeOYIOTCSl YTOUHSIOIINE BONIPOCHI.

HeynosnerBopurensHO

He BpImonHeHbl 00si3aTelbHbIE YCJOBHUSI NOATOTOBKH CTY-
JAEHTAa K IPOMEKYTOYHON ATTECTAUMH, IPEIYyCMOTPECHHBIE
nporpammoit aucuurnHbl, UJIM cTyneHT aeMOHCTpUpyeT He-
IIOJIHOE€ COOTBETCTBUE 3HAHUN, YMEHHUH, HABBIKOB IIPUBEICHHBIM
B TaOJInMIaxX, IOMyCKAaKOTCs 3HAUUTENIbHbIE OIINOKH, IPOSBIIAETCS
OTCYTCTBME 3HAHMI, YMEHHUH, HAaBBIKOB IO psNy IOKa3aTesei,
CTYJEHT WCIBITBIBAET 3HAYUTEIIbHBIE 3aTPYJHEHMS IIPU OINIEpH-
POBaHUU 3HAHUAMU U YMECHUSAMU.

3. OueHoYHbIE CPeICTBA

HaunmenoBanue
OLIEHOYHOT'O Cpe.I-
CTBa

[Ipencrarnenue ome-
HOYHOI'O CPEJICTBA B
dOC

Kpatkas xapakrepucTiKa OLEHOYHOTO
cpencTBa

KonTposnbnas (ca-
MOCTOSITEJIbHAS)
pabota

(KP)

CpenctBo NMpoBEpKH YMEHHUI NMPUMEHSTh
IIOJIyYEHHBIEC 3HAHUA JUIA PEIICHMS 3a]1a4
OIPEEICHHOTO THUIIA 10 TEME WIH pas-
ey

Kontposnbnble 3a1a-
Hus (mpumep)
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20

PacueTtHo-rpadu-
yeckas padbora

CpencTtBo MpOBEPKU YMEHHMI NPUMEHATH
II0Jy4YEHHBIE 3HAHUSA 110 3apaHee OIpeje-
JICHHOW METOJUKE Ul pelleHus 3ajaad

Kommnexkt 3amanuit
ISl BBITIOJIHEHUS pac-
94eTHO-TpapUIECKOM

(PTP) .
Wi 3adaHUun I10 MOI[y.TIIO I aucuu-

[UTHHE B LIEJIOM.

paboTsl

CpencTBO KOHTPOJIS, OpPTaHU30BaHHOE KaK
crienMabHas Oece/a me1arorndeckoro pa-
0OTHHMKA C OOYYaroIIUMCSl Ha TEMBI, CBSI-

YCTHBIN OIIpOC CO- Bompocsl o

3 OeceoBanume, 3aHHBIE C U3y4aeMOU JUCIMIUIMHOM, U pac- | TeMam/pa3szienam auc-
(YO) CUMTAHHOE HA BBISICHEHHE 00beMa 3HAHUU [ATUTAHEI
00y4aronerocs o OomnpeaeicHHOMY pas-
Jey, TEME, IPOOIEME U T.II.
Cucrema CTaHIaPTU3UPOBAHHBIX 3alaHHH,
Tect [I03BOJIAIOILA aBTOMAaTHU3UPO-
4 Bapwuant tecra
(T) BaTh MPOLEAYPY M3MEPEHHs YPOBHS 3Ha-

HUH 1 yMeHUI 00y4aromerocs.

5 | Dk3amenanuonnbie | CpeaCTBO MPOBEPKHM  3HAHWH, YMEHHM, | DK3aMeHAIIMOHHBIC
OUIIeTHI HaBBIKOB. MOXKET BKIJIIOUATh KOMIUIEKC T€O- | OUJIETHI.
(9B) PETHYECKUX BOIPOCOB, 3a1ad, MpaKTH4Ye-

CKHX 3aJIaHUM.

3.1. Tekymmii KOHTPOJIb

OrneHOYHbIE CPEeICTBA TEKYLIETO KOHTPOJISI yCIIEBAEMOCTH BKIIIOUAIOT KOHTPOJIbHBIE BOIIPOCHI
U 3a7jaHus B popMe OJaHKOBOTO TECTUPOBAHMS JUIsl KOHTPOJISI OCBOCHHUSI 0OYUYAIOLIMMHUCS Pa3/ieioB
JUCLUIIINHEL, pueM PI'P.

Conep:kanue pacueTHo-rTpaduyecKkoi padoThl.

PacuerHo-rpadguyeckas padora Nel mo JuHeiiHoi aaredpe.

Kpatkoe comepxanue pacueTHO-Tpaduueckoit padoThI:

Martpuusl u onpenenureny. PenieHne cucteM JTUHEMHBIX ajareOpanyecKux ypaBHEHMH MeTOJaMH
I"aycca, Kpamepa u oOpaTHOI MaTpHIIb.

PacuetHo-rpadguyeckasi padora Ne2 o BeKTOpHOIi aaredpe.

Kpatkoe coneprkanue pacueTHO-rpaduieckoil paboTsr:

Bexropsl, nelictBus Hajg BekTopamu. CKaIsSIpHOE, BEKTOPHOE, CMENIaHHOE NPOU3BEICHNS BEKTOPOB.
PacuerHo-rpaduueckas padora Ne3 no aHaAJINTHYECKON TreOMeTPHH.

Kpatkoe coznepkanue pacueTHO-rpaduieckoil paboTs:

Paznuunblie BUABI ypaBHEHUN MPSIMOM U MIIOCKOCTH. B3anMHOE pacnonokeHue npsMbIX Ha MIIOCKO-
CTH, IIJIOCKOCTEN B IPOCTPAHCTBE.

KommiekT 3agannii
JJIS BBINOJIHEHUSI pacyeTHO-Tpaduueckux pador (PI'P)
1o AUCUUIUIUHE «JIuHellHas ajaredpa»

PI'P Nel, vacrp 1

20



01 1 0g =2 0 2@
3amganue Nel. Jlanpt matpuer A= -1 3 2 - wmw B="0 03 3

[ I [ [

14 0 “3p 11 01

Beimonuuts neiicteus: A2 +8BT .
3ananne Ne2. TTpooKUTh JaHHOE MaTpudHoe paseHctBo (2A+3B)° [14A® [16AB =[]

Y IIPOBEPUTH €r0 JJi MaTpull A U B U3 epBOro 3aJaHusl.

3aganne No3. BeaucauTh onpeeuTeNb IByMsl CIIOCO0aMu: pa3ioKEHHUEM I10 TIEPBOM CTPOKE U
pa3IoXKEHUEM IO TIEPBOMY CTOJIOILY.

1 0 1 2
02 1 M
1 1 M1 1
11 -2 1

3amanue Ne4. JIns qaHHOM MaTpUIbl HAUTH 00paTHYIO0 MaTpuily. Caenarh MpoBEpKY.

El 0 21

1 1 0D
[ 0
D[l 2 3-

3ananue NoS. Pemmts Matpuanoe ypasaenne AXB=C (maiitu X). Crenats npoBepky.

1n1 21 13 47 10 47
A=" 5 B=1 1 Cc=1 .
02 1 12 37 09 3

3aganue No6. HaliTu panr MaTpHuiibl.

0 I
0! 51 4 3 L0
EZ 3 89 55
T T T 20;

PI'P Nel, 3apaHus 10 pelieHUI0 CHCTEM JIMHEHHBIX aJiredpanyecKux ypaBHeHU
3ananue Nel. Pemuts cucremy meronom Kpamepa. CaenaTh IpoBEpKY.

Xt +4Xo TX3 =2
(2% +2X%, +3X; =7
[3% +6X, " 2%x; =1

3aganue No2. Perute cucremy u3 Nel merosiom 00OpaTHOM MaTpHUIIBL.
3ananue Ne3. Pemuth cucremy u3 Nel metogom ["aycca.

3apanue Ne4. Pemnte HeogHOPOAHYIO cucTteMy MetonoM ["aycca. Haiitu ob1ee pemienue u yact-
HOE pELICHHUE.
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X, + X+ 2%+ 3%, =5
13X + 2%, (14X, 112X, =1
U 5x +4x, + 4x,=11
3amanne NoS. Pemmth omHOpOHYIO cucTeMy MeTosioM ['aycca. Haittu oGmiee pemenue u @CP.

2x +6x2 [19x%3 [19% =0
4y, (15X, +x, =0

BX 4 3%, — X, — 4%, =0
X, 03X, + 2%, +5x, =0

PI'P Nel, yacth 2

3amanme Nel. TlokasaTh, 4TO BEKTOPEL m, n, p oOpa3yioT Gaskc B MPOCTPAHCTBE U PA3IOKUTH

BekTOop & Mo »tomy Gasucy: M =(1, [11,2);n =(2,0,3),p=(02, 1,1),a=(5, 4,13).
Bamanue No2. Jlanbl Bextopbl M 1 M. BBISCHATD — KOJUTMHEAPHDI JIH BEKTOPEL & 1 D .

m=(2808,8),n=(021,60 a=2m+n,b=2n0m.
O
3aganue Ne3. Haiitu |§ | , eCITi |m| = 6\/5, |ﬁ| =2,(m,n)=135, a =6n [Im.

Bananue Ned. Jlan [JABC.Haittu [I1B,ecu A(1;01;2),B(3;3;2),C(7;1;2).

3amanne Ne5. Tlpu kakux X BEKTOpHl @ U D mepreHauKyIspHbI?

a=(x;1; D4),_b = (x 1 3;12; X).

3amanue Ne6. Haility momaas napauieorpaMMa, IIoCTpOSHHOTO Ha BEKTopax a u b .

_ L
a=2mO5nb=m+m M| =12, |n|=3, (m,rr)=g.

3ananue No7. Haiitu ruomanp tpeyroasauka ABC, ecmu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).

3aganue Ne8. Jlansl BeKTOpsl &, 0, C. BBISCHUTHL — KOMIUIAHAPHBI JIM BEKTOPBI. ECIIM BEKTOPHI HE

KOMIUTaHapHbI, TO HAWTH 00BbEM IapasuleNienuIea, IOCTPOCHHOIO Ha BEKTOpax @, b, ¢ | ompene-

JIUTH — KaKyl0 TPOUKY OHU 00pasyroT.
a(1;01;5), b (2;4:02),¢c(3;0;1).

3ananue Ne9. [y muHeliHoTO oniepaTopa A 3aaaHbl 00pa3bl 0a3ucHBIX iieMeHTOB A€, Ag,, Af,

. 3amucaTh MaTpuily onieparopa A B O6a3uce €, €,, €, U HAlTH 00pa3

snemMeHTa X.
AG, =78 +38, 12e, Ag, =8, [Je,+4e, Ag, =28 +28,+38,,

X =28, [148,+8,.
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3amanue Nel10. Haiitu coOCTBEHHBIC 3HAUCHHS M COOCTBEHHBIE BEKTOPBI JUHEHHOTO OTepaTopa,
3a]laHHOT'O B HEKOTOpOM basuce Matpueil 5 - | /114 1

2]
PI'P Ne 1, yactn 3

Bamanune Nel. Tlpsmass |, mpoxomut uepes Touky A mapamtensho Bektopy (. [Ipsmas |, mpo-

XOIUT 4epe3 Touky B meprenaukyssipro Bekropy M. Haiiti TOUKy nepeceyeHus mpsMbIX U YO

mexay aumu, et A(3;5), 0 (1;3), B(0;5),n (03;4).

3aganue No2. Jlana npsimast |, . Ilpsmas |, mpoxommt yepes roukn A u B. Haiitu paccrosinue ot

Touku nepecedyerus npsmbix |, u 1, 1o mpsmoii | ;.

LIx = [18t [3
P ; ; : +2=0.
! Hy:3t+4, A(410)’B(7,3), |3 9x D12y 2=0
3aganue Ne3. Haiitu pacctosnue or Toukn M o JIO0 IUJIOCKOCTH  , IPOXOJAIICH yepe3 Touky A

nepreHauKyaspHo sexropy N, ecom M (0; 1;7), A(2;-1;4), N(6; 22; -3).

3aganue Ne4. HaiiT yroa MexIy IJIOCKOCTBIO M IUIOCKOCTBIO [2], mpoxopsiieit uepes Toukn
A BuC,ecrm B:5x+y+4z1128=0 A(5;2;5), B(3;7;0), C(U4; O 3; 11).
3aganue No5. 3ammcarh KaHOHHYECKHE YPAaBHEHUS MPSIMOH, 33/1aHHOM O0IIMMH ypaBHEHUSIMU.

x+2y 19z [J10=0;
3x+4y+8z 1124 =0.

3aganue Ne6. Hailitu Touky nepecedenus npsamoi | u mockoctu U yTOJI MEXY HUMH.

Xr2oyo 2z oy oz o2 =0,
3 4 -2

Bamanue No7. Tlpsmas |, mpoxomur uepe3 toukun 4 u B. Tlpsimast |, mpoxomur uepes Touxy M
HEPIEHANKYIIAPHO IOCKOCTH . Haiitu yron mesxay npsimbivu |, |, u BBISICHUTD — niekart n

OHHU B OILH0171 IIJIOCKOCTH HUJIM CKPECIIUBAKOTCA.
A(9;3;1),B(4;4;15),M (01;11; 011), (2x+3y Lz 01=0.

(x+37 , ¥
49 25

Tpuckl. IlocTpouTts KpHuBYyIO, H300pa3uTh POKYCHI, TUPEKTPHUCHI.

3apanue Ne8. JInsg naHHOU KpUBOM =1 yka3atb (OKYCBI, IKCIIEHTPUCHUTET, TUPEK-

3amanme Ne9. [TpuBectu ypaBHeHne kpuBoit  9x? [1 25y? [118x + 200y [1616= k xaHOHMYe-
CKOMY BUJLY U [IOCTPOUTH KPUBYIO. 0

KonTpoabHbie 3a1anust (mpuMepbl)

Bapuanr.
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1. Haiitu 3Ha4YeHuss MaTPUIHOr0 MHOTOWIeHa F (A)

rr1 o
f(x)=0x3+2x2 Ox+3,A=

kI
gm0 8 1 5
2. Haiit paHr MaTpuipl MPHBEICHHEM K CTYHEHYATOMY BHIY jJ3 7 2 4 LT
e 2 16 113 113

0
u 13 13 5 U7

1 2 1
3. BBIYHCITHUTH ONPEICTUTENb IPUBEICHUEM K CTYIICHYATOMY BHIY 3 75 3
2 7 U
4. HaIZI"fI/I Mannluy, oOparHyto nmaHHOW (a). Pemmth MaTpuuHOe ypaBHeHue (0)
(@ 3 53 (6)”3 2ax=02 3, 87
-2 7 0N U L i L
[ C

5. Pemmnth cucTeMy ypaBHEHHH. YKa3aTh 00IIee U OJIHO YaCTHOE penieHue ().
Pemuth cuctemy ¢ moMoIpr0 o0paTHOM MaTpuibl U o Gopmynam Kpamepa (0)

[4x +9X; [15x3 (18X =5 DX +2% +X =5
3X +7x DZX (14x, =4 6) 3x [15x +3x =[]
(a)%Z "+5X°+X £3x =3 © 2x+7X =13
3 4 L1 2 3
BapnaHT
1. Pacniucats pasnoxeHne BekTopa X Io BeKTopam p,q, I
x={5,012,1}, p={1,3,0}, g={1, 011} r={0,011,2}
2. KonmuHeapHb! 11 BEKTOPBL P 1 (?
a={2,01}, b={r231} p=2a+2b, g=3al 2b

3. Jana nupamuna ¢ Bepumnamu B Toukax A AAA,.
A1(02,4,8), A2(4,01,2), Ax(18,7,10), A4(13,4,012)

Havitu:

a) yron mexay peopamu AA,, AA,
0) 00beM MUpPaMUABI

B) JUIMHY BBICOTHI ONYIICHHOH Ha Tpanb A A,A,
I') HalTH JUIMHY MeIMaHbl, POBEAEHHYI0 U3 Bepunnbl A1 k pedpy AyA,
4. BEIMUCIIATS TIIOIIAIb TIAPAJIIENOrPaMMa, TIOCTPOEHHOT0 Ha BekTopax & u b Bl — yron Mexny Bekro-

pamMu P u (
a=2p+q,b=pii3,  [p[=2,fo=2,  B=
Bapuant
1. Haiitu paccrosnue ot Toukn Mo 10 mnockoctn (MlM 2|\/|3):
Mo (19;10;2), M1 (0;7; 4), M2 (4;8; 1), M3 ([12;1;3)

IX+y+z[12=0

2. Beimucarh KAHOHHYECKOE aBHEHUE TIPSAMOM: i
P P XxOy3z+6=0
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3. HaifTn TOuKy nepecedeHus mpamoif u mwiockoctn: X - 2_yl3_z +1H X+y+2z19=0.
1 1 4

4. Haiity Touky P cummMerprunyto Touke P otHOCHTensHO mpsamoii |: P (0; D1;3) n X 1 y_z
! 1 11
5. Hanucats ypasHenue miockoctu 2 npoxosiieii uepes rouky Mo u nepnenukysispHo psIMOit
(MiM2): Mo (3;2;0), M1 (4;1;5), M2 (2;01;4).
6. Haiitu kKocuHyc yria mexay miockoctsmu h u Bb:
Bh:3x0y+3=0, ZR:x[02y+5210=0
Bapuanr 3a1aHuii NpoMeKyTOYHOI0 TeCcTa
H 2 0 8 1 5 _
. 3 11 7 2 4-
1.1. HaiiTi panr MaTpHIlbl IPUBEICHUEM K CTYIICHYaTOMY BUIY - -
g8 2. (6 13 [13
11 3 13 5 17
I i
1.2. Pemth MaTpu4HOE YpaBHEHUE 20y 22 % ) % i
I I I I
X1+ 2% + X3 =5
1.3. Pemuts cuctemy no popmynam Kpamepa 3% LI5%, +3X, = |17
y 1o popmy PAvED 2%+ 1X =13
T 2 3

mut
2.1. Hanmcath pa3ioxeHne BeKTopa X 10 BEKTOpaM p,q,r X= {5, D12,1}, p 2{1, D3,0},

q={1,011} r={0,011,2} .

2.2. BerauciuTh mwioniaip» napauienorpaMma, ocTpOSHHOTo Ha BekTopax a u b @ — yromn mexay
BEKTOpamMH P U ('

a=2p+q, b=pll3q, |p|:2,|q|=2, A= 4

2.3. Jlana nupamua ¢ BepmnHamu B Toukax AAAA,. A1(6,1,3), A2(6,02,(8 As(2,2,0),
A4(05,1,0).

Haiiti nyimHy MenuaHbl, TPOBEACHHYIO U3 BepuIHHbl Ap K pedpy AA;.

3.1. Haiitu Touky nepeceveHust npsmoii u mwiockoctr: X 12 _ Yy 13_z+1 x+y+2z 19=0.

1 1 4
3.2. Haiitu Touky Pi1 cummerpumunyio Touke P oTtHOCHMTensHO npsmoin | : P(O; D1;3) u
xLl_y _z
1 11
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3.3. Hanwmcarp ypaBHEHHE IJIOCKOCTH npoxoJsmei yepe3 Touky Mo M MeprneHIUKYISIpHO

npsvodt (MM ) © Mo (3;2;0), My (4:15), M. (2 01;4).

4.1. laHa KpuBasi BTOPOTO MopsiAKa x? +4y? | 12x+16y +16 = 0. [loy4nTh KAHOHMYECKOE ypaBHEHHE
KPHUBOU U IIOCTPOUTS .€€

4.2. CocTaBUTh MaTpUILy Iepexo/a oT 6asuca e e ,e k Oasucy e',el,el, ecim
1 2 3 1 2 3

g{:z‘e‘ﬁe[ +e!; e!ﬂ:eq ng +g3; Qﬂ:&’rZerz ‘H;a

Kputepun ouenkmu:

- OLICHKA «3aYTEHO» BBICTABIISETCS CTYACHTY, €CJIU OH PETYJIIPHO B TEUEHUE CEMECTPA IIPEICTaBIISLII
pelIeHus 3a/1a4, BHIITOJIHWII MOJHOCTBIO BCE 3a/1aHUs U UX 3alIUTUJI, OTBETUB Ha BOIPOCHI MPENo/a-
BaTeIS,

- OLIEHKA «HE 3a4TE€HO» BBICTABIISIETCS CTY/ICHTY, €CIIM OH HEPEeryJsipHO B TEUEHHUE CeMecTpa Mpe-
CTaBJISUT PEIICHMSI 3a]1a4, BHITIOTHIII 33IaHUS HE MOJIHOCTHIO MM BOOOIIE HE MPEACTABISI paboTh
Ha MPOBEPKY, JOMYCKAET CYIIECTBEHHbIE HETOUHOCTH B OTBETAX Ha BOIMPOCHI NMPEMOIaBaATENs.

JUis mpoBeieHus TEKYIIEero KOHTPOJIsl 3HAHUHM CTY/IEHTOB B JUCTAHIIMOHHOM (opmare B pas-
pabGotanHbIX Kadenpoit «MaremaTnka» OHJIAWH-Kypcax UMEIOTCS MPOMEXYTOuHbIe (pOOHBIE) Te-
CTBI.

3.2. IlpoMe:xxyTOUYHAsA aTTeCTAIUs

[TpomexyTouHas aTTecTalus - (3K3aMeH) MPOBOJUTCS 110 OuUeTaM B yCTHOU opMe.
Bpewmst 1711 HOArOTOBKM OTBETA HA BONPOCHI HE Ooiiee 45 MUH.

buner BkitodaeT TeopeTHUECKUN BOIPOC U 3aJaUH.

KommiiekThl 3K3aMeHalMOHHBIX OMJIETOB XpaHATcs Ha Kadeape «MaTeMaTHKay.
Tunosbie BApHAHTHI OMJIETOB NPUJIATAIOTCS.

KommniiekT Bonpocos
10 TUCLMILINHE «JInHeliHass anredpa»

Martputipl, TUIIBI MATPHIL.

Onepainuu ¢ MaTpUllaMu, KX CBOMCTBA.

YMHOK€EHUE NPSIMOYTOJIbHBIX MaTPHLI.

Matpuynas gpopma 3anucu CUCTEMbI IMHEWHBIX alreOpandeckux ypaBHEHHH.

Onpenenuren U UX CBONCTBA.

[Tonsitue onpeaenutens. MUHOPHI U anrebpandeckie TOTOTHEHHUS.

CucTeMbl TMHEHHBIX adreOpanuecKuX ypaBHEHHUH, OCHOBHBIC OHATHUS U OTPE/ICICHHUS.

IIpaBuino Kpamepa penieHust CUCTEM JIMHEWHBIX YPaBHEHHUIA.

OOpatHas MaTpula U €€ BBIYUCIICHHE. Y CIIOBUE CYLIECTBOBaHUS 0OpAaTHON MaTpHULIbI.

10 Pemenue cuctem JMHEHHBIX alredpandecKux ypaBHEHH METOI0M OOpaTHOM MaTPHIIbI.

11. Meton 'aycca pemieHnst CUCTEM JIMHEHHBIX YpaBHEHU.

12. Pemienune npou3BOJIbHBIX CUCTEM JIMHEHHBIX YpaBHEHH MeTo10M ["aycca.

13. Panr matpunsl. Teopema Kponekepa — Kamemnnu.

14. OngHopoAHbIE CUCTEMBI TUHEHHBIX YpaBHeHMH. KpuTepuii cyiiecTBOBaHHsI HETPUBUAIBHBIX pe-
LIECHUI.

15. [TonsiTe BeKTOpa U TUHEHHBIE ONEepally HaJl BEKTOpPaMH, CBOMCTBA OMepaIuil.

©CoNoO~WNE

26



16. JIuneitHast KOMOWHAIUS BEKTOPOB.

17. JIuneiiHas HE3aBUCUMOCTD U JIMHEWHas 3aBUCHMOCTb F€OMETPUYECKUX BeKTopoB. Kpurepuit nu-
HEWHOM 3aBUCUMOCTH.

18. [Tonsitue 6aszuca. KoopanHatel BeKTOpa.

19. OpronopmupoBaHHbIi Oa3uc. PasnoxeHne BekTopa 1o BeKTopam Oasuca.

20. YnopsimoueHHasi Tpoiika BEKTOPOB.

21. CxanspHOe, BEKTOPHOE U CMEIIaHHOE IPOM3BEICHNE BEKTOPOB B OPTOHOPMHUPOBAHHOM Oa3wmce.

22.YcnoBusi OpTOroOHaIbHOCTH, KOJUTMHEAPHOCTH M KOMIUIAHAPHOCTH BEKTOPOB.

23. JluneitHble TPOCTPAHCTBRA.

24. Marpuna nepexoza oT 0asuca k 6a3ucy.

25. CoOCTBEHHBIE BEKTOPHI 1 COOCTBEHHBIE 3HAYCHHS MATPHIIHI.

AHaJauTHYeCKas reoMeTpus

1. Cuctemsl koopauHaT. [lekapTOBBI NPSIMOYTOJIbHBIE KOOPAWHATHI HA IUIOCKOCTH M B MPOCTPaH-
CTBE.

ITonsspHas cucreMa KOOpAMHAT.

Pa3nuuHble TUIBI ypaBHEHUH IUIOCKOCTH U IIPSMOM.

Brruucnenue paccTossHU MKy I1BYMs TOYKAMH, TOUKOU U MIPSMOM, TOYKOU U IIJIOCKOCTBIO.
Beruucienue paccTosHAS MEXy CKPEIUBAOIUMUCS MTPSMBIMHU.

Boluncnenue yrioB Mexay IByMs IPSMbBIMU, IPSIMOU U IUNIOCKOCTbBIO, IBYMS IUNIOCKOCTSIMH.
KpuBbie BTOporo nopsjika ux reoMeTpuyecKre CBOWMCTBa M ypaBHeHMs. [IpuBeneHue KpuBoii
BTOPOTO MOPsiIKa K KAHOHUYECKOMY BUY.

8. Kanonmueckue ypaBHEHHS JJUIUIICA, TUTIEPOOIIBI, TApadOIIbl.

9. VYpaBHeHHE MOBEPXHOCTH BTOPOTO MOPSIIKA.

10. Kanonuveckue ypaBHeHUs c(hephl, JUTMIICOUIA, KOHYCOB, THIIEPOOJIONIOB, Tapad0JIOHIOB.

No ok owN

Tunosbie BapuaHTHI OUJIETOB
1o qucuuminHe «JInneitnas aiaredpa»

MUHUCTEPCTBO HAVKH U BBICILIETO OBPA3BOBAHNS POCCUNCKON ®EEPALINN
®EJIEPAJILHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPABOBATEJILHOE
VUYPEXJIEHME BBICIIIEI'O OFPA3OBAHUSA
«MOCKOBCKHU MOJUTEXHUYECKUU YHUBEPCUTET»
(MOCKOBCKHM IIOJIUTEX)

@akynbTeT 0a30BBIX KOMIIETEHLIUH, Kadenpa «MaTtemaTtuka
Huctunmnaa  «JluHeitnas anreGpay
Kype 1, cemectp 1

3K3AMEHAIIMOHHBIN BUIET

1. OmnpenenuTenu u UX CBOMCTBA.

1 -
2. PemmuTh MaTpuuHOE ypaBHeHHME XB=A,eciu A= 20 o _[L1 20
z B=g

2 1 g0 1
o Ix +2%x = [1
3. PemmTh cuctemy MeTooM 0OpaTHOM MaTpuIbl [ .
(2% [13x =12

4. JlaHbl BEKTOPHI a = (I 15,9,8), b= (031,02, ©=(8,10,010) . [TIpoBepUTH — KOMIUIAHAPHEI JIX OHH.

Eciu HeT, HaliTH 00bEM HapauIeNeNuIIeia, IOCTPOEHHOTO Ha BEKTOpax a,b,c.
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5. Haiitu yron mexay Bekropamu a = (1,12, 2)u b= (2,0,1).

YTBepxkaeHo Ha 3aceqannu kKadeapsl MaTeMaTHKu « 03» 05 2024 r., mpotokon Ne 10

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

MMHUCTEPCTBO HAVKH U BBICIIIET'O OBPA30BAHU S POCCUCKOU ®EJEPALINN
OEJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbBHOE
YYPEXAEHUE BBICIIEI'O ObPA3OBAHUA
«MOCKOBCKHI MOJUTEXHUYECKAU YHUBEPCUTET»
(MOCKOBCKHW MNOJUTEX)

®dakyabTeT 0a30BBIX KOMITCTCHIIHH, Kadenpa «MaTemaTukay
Hucuunnuna «Jluneitnas anreGpay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUIET

1. Jluneiinas koMOuHanus BeKTopoB. basuc. KoopauHatel BekTopa.

12 1
% i)
2. Bpraucaouts onpenenurens matpunsl C=AT,ecim A=3 1 0 -
01 1,

(4x 12Xz +3x3 =12,
3. Pemmre cucremy ypaBHeHuii MmetogoM I'aycca 5% LI3% =1,
12% +3X%; [12%3 = 3.
4. Tlokazatb, yTO BEKTOpBl M =(1,01,2), n=(2,0,3), p=(J2,J1,1) oOpa3yioT O6a3uc B MPOCTPAHCTBE.
5. Hano oOrmiee ypaBHeHue mipsiMol  [12x+3y (159 Hanwucars: ypaBHEHHE TIPSIMOM C YTIIOBBIM KO-
3¢ GuIHeHTOM; ypaBHEHHE TIPSMO B OTpPE3KaxX; HOPMAaJIbHOE YpaBHEHHUE MPSIMOH.

YTBepxkaeHo Ha 3aceqannu kadeapsl MaTeMaTHkKu « 03» 05 2024 r., mporokon Ne 10

W.o. 3aB. kadenpoii H.B. Bacuibepa / /

J1s ipoBeieHust IPOMEXKYTOYHOTO KOHTPOJISl 3HAHUM CTYIEHTOB B TUCTAaHIIMOHHOM (popmaTte
B pa3paboTaHHBIX Kadenpoil «MaremaTHka» OHJIaH-Kypcax UMEIOTCSl UTOTOBBIE TECTHI.
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