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1.  Hexau, 32724 U IUIAHMPYeMble Pe3yJIbTaThbl 00y4eHusl 110
AUCIHHUILJIMHE

K OCHOBHBIM yesim OCBOCHHS AUCIMIUTAHBI «JInHEHHas aaredpay ciemayeT OTHECTH:

- BOCIIUTAHUE Y CTYACHTOB OOIIEH MaTreMaTn4ecKOi KyJIbTyphbl;

- NpUOOpETeHHE CTYJACHTAMH HIMPOKOrO Kpyra MaTeMaTHYeCKUX 3HAHWH, YMCHUH |
HAaBBIKOB;

- pasBUTHE CIIOCOOHOCTH CTYJACHTOB K HMHIAYKTHBHOMY H JEAYKTHBHOMY MBbIILICHHIO
Hapsly ¢ pa3BUTUEM MATe€MaTUYECKOW UHTYULINH;

- yMEHHE CTyJE€HTaMH pa3BUBATh HABBIKK CAMOCTOSTEIHHOTO H3Y4YCHHS Y4EeOHOW
Hay4HOU JIMTEPaTypbl, COIEPKAILECH MAaTEMaTUYECKUE CBEJICHUS U PE3YJIBTATHI;

- TMOATOTOBKY CTYACHTOB K JESATEJIBHOCTH B COOTBETCTBHHM C KBAJTH(UKAIUOHHOM
XapaKTepUCTUKOW OakajgaBpa [0 HANpaBICHUIO, B TOM Ywucie (HOPMHUPOBAHUE YMEHHIA
UCIIOJIb30BaTh OCBOCHHBIC MATEMATHYECKUE METO/IBI B MPOGECCHOHATBHOM JAEATSILHOCTH.

- TO0ATrOTOBKY BI)ICOKOKBaJII/I(l)I/IHI/IpOBaHHBIX KaapoBs, BOCTpe6OBaHHI)IX B YCIIOBHAX
1poBOi TYpOYJCHTHOCTH M BBICOKHX TEXHOJOIMYCCKHX PUCKOB COBPEMEHHOW IU(PPOBOi
OKOHOMMHKMU.

K 0CHOBHBIM 3a¢0auam OCBOCHHUS TUCIUIUINHBI «JInHEHHas aaredpay cieayeT OTHECTH:

- OCBOGHHE CTYJIEHTaMHU OCHOBHBIX MOHATHH, METOAOB, (POPMHUPYIOMIUX OOIIYIO
MaTeMaTHIEeCKYO MOJrOTOBKY, HEOOXOMUMYIO ISl YCIICIITHOTO PEIICHUsI TPUKIIaIHBIX 3a/1a4;

- ¢opMuUpOBaHUE y CTyJeHTa TpeOyeMoro Habopa KOMIETCHIIUN, COOTBETCTBYIOIIUX €T0
HAITPaBJICHHUIO MOATOTOBKH M 00ECIICUMBAIOIIMX €r0 KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE TPY/A.

OOyuenue 1o gucuumiiuHe «JIuHeitHas anreOpa» HampaBieHO Ha (OpMUpOBaHUE
y oOyuaromuxcsi cienyromux komnereHimid B coorBerctBur ¢ PI'OC 09.03.01 (ypoBeHb
OakanaBpuara) mo HamparieHuio noarotopku 09.03.01 MuadopmaTtnka W BBIUHACTUTEIbHAS
TEXHHKA, YyTBEPKACHHBIM Npuka3zoM MunoopHayku Poccun ot 19.09.2017 Ne929:

Kon u HauMeHOBaHMe KOMIIeTeHIM NuaukaTopsl 10CTHKEHUSA

KOMIIeTeHIIN U

OIIK-1. CnocobeH npuMeHSTh OIIK-1.1. 3HaeT OCHOBHI BBICIIIEH

€CTECTBEHHOHAYYHbIE U OOIIENH)KEHEPHBIE MaTeMaTuKu, HHPOPMATUKU U

3HAHUS, METO/Ibl MATEMaTHUECKOT0 aHajIn3a U | IpOrpaMMHUpPOBAHUS.

MOZEIUPOBAHUSA, TEOPETUYECKOTO U OIIK-1.2. Ymeer pemiatb cTaHJapTHBIE

9KCIEPUMEHTAJILHOTO UCCIIEJOBAHUS B npodeccuoHanbHbIe 337a4K ¢ IPUMEHEHUEM

poheCCUOHAIBHON eI TeIbHOCTH €CTECTBEHHOHAYYHbIX U OOLIEMHKECHEPHBIX

3HaHUI, METOIOB MaTEMaTHYECKOTO aHAIHM3a
Y MOJIEJIMPOBAHUS.

OIIK-1.3. Bnaneer metonamu
TEOPETUYECKOTO U 3KCIIEPUMEHTAILHOTO
HCCIIeI0BaHMs 00BEKTOB MPOPECCUOHATILHOM
JeSITeIbHOCTH.

2. MecTo IuCHUILIMHBI B CTPYKTYpe 00pa30BaTe/ibHOM MPOrpaMMbl

JlucuuramHa OTHOCHTCS K oOs3arenbHOM wactu Onoka bl: Monyns «Maremarudeckue
IUCLAILINHBD.



E€ nzyuenue obecrieunBaet nuzyueHue AUCUUILUINH
B obs3amenvhoti yacmu:

- MaTeMaTUYECKUN aHAJIN3;

- TUCKpETHAsl MaTeMaTHKa;

- KOMIUTIEKCHast MaTeMaTHKa 1 auddepeHInanbHble ypaBHCHHUS,
- TEOpHsI BEPOSITHOCTEH U MaTeMaTH4eCKasi CTAaTUCTHKA;
- OCHOBBI ITPOrPaMMHPOBAHUS;
- 0a3bl JAaHHBIX;
- MaTeMaTH4ecKast JOTHKA U TEOPHS aJITOPUTMOB B MTPAKTHUKE IPOTrPAMMHUPOBAHHSL.
.B uacmu, gpopmupyemoii yuacmuuxamu 006paz08amenbHbIX OMHOUEHUIL:
- YUCIICHHBIC METOBI M IPOTPAMMHUPOBAHHE;
- DIIEKTPOTEXHHUKA U JICKTPOHUKA;
- OCHOBBI TEPMO-TH/IPO- U Ta30IMHAMHKH;
- OCHOBBI ITPOCKTUPOBAHUST MEXaHU3MOB.

3. CTpyKTypa u coaep:KaHue IUCHUTIIHHBI

OO01mas TpyaI0eMKOCTh AUCIUILINHBI COCTABIAET 3 3a4eTHbBIE eNUHUIIBI - 108 yacos.

3.1. Buasl yueOHOii padoThI H TPYI0EMKOCTH

n/n Buj y4eOHoii padoTsI Koamecrso Cemectp 1
4acoB
AyIHTOpPHBIE 3aHATHS 48 48
B Tom unciie:
Jlexnun 16 16
1.
CeMHHapCKUe/TIPAKTUYECKUE 3aHATHS 32 32
2.
JlabopaTopHbie 3aHATHUS - -
3.
CaMocTosiTeILHAs1 padoTa 60 60
IIpome:xyTouHasi aTTeCTAIIMS
JK3aMeH €) e}
Hroro 108 108

3.2. Temarnveckuili IJIaH U3yYeHUS JUCUMUIIIMHBI

Pazmenién B npuiioxkennu 1 x pabodeit mporpamme.

3.3. Conep:xanue pas3aejioB IMCHUIINHbBI

BBenenue

[Ipeamer, 3anaun u coaepkanue TUCUUILUIUHBI. OCHOBHBIE 3TAIlbl PAa3BUTUS TUCHIUTLIAHBI.
CrtpykTypa Kypca, €ro MECTO U POJIb B TIOJITOTOBKE OaKkagaBpa, CBsI3b C APYTUMU JUCITUTUTMHAMM.



Pa3ges 1. DineMeHTbI THHEHHON aaredOpbl

Tema 1. MaTpuubl 1 onpeeuTe/IH.

[Tonsatue wmarpunbl. Buner marpurn. JleiictBus nHam wmarpunamu. Omnepanuu  Haf
MaTpUIlaMy U UX CBoMcTBa. OmnpenenuTend, WX CBOWCTBA W BhIUMCIeHUA. [loHATHS MUHOpa 1
anredpanvecKkoro JonojaHeHus. PasnoxkeHne onpenenures o 3IeMeHTaM CTPOKU WK cToi0ua.
Brruncienue onpeaenuTeneil pa3auyHoro mopsaka.

OOparHast MaTpulla W ajJrOpUTM €€ BBIYUCIICHHUs. DJIeMEHTapHble NpeoOpa3oBaHUs
Marpul. [IpuBeneHue marpuubl K AUAroHaJIbHOMY WIM TpaleLUEBUAHOMY BUILy. MarpuuHas
(opma 3arucH CUCTEMbI TMHEHHBIX anreOpandyeckux ypaBHEeHUH. Panr marpuib.

Tema 2.PelieHne cucTeM JTHHEHHBIX aJIre0pandyecKuX ypaBHEHHUM.

CucteMbl JTMHEHHBIX anreOpanyecKux ypaBHEHUH, OCHOBHbIE MOHATHS. Perienue cuctem
JUHENHBIX ypaBHeHUM MetonoMm Kpamepa, Metomom oOpaTHOM Marpuilsl, MeTonoM laycca.
Teopema Kponexepa — Kamemnu. Pemenue npou3BONBHBIX CUCTEM JIMHEWHBIX YpaBHEHHM
metonoM laycca. PemeHue OIHOPOIHBIX CHUCTEM JIMHEHHBIX YypaBHeHuil. Kpurepuit
CYILLIECTBOBAHUS HETPUBUAJILHBIX PELICHUMN.

Pa3gen 2. DiieMeHTbI BEeKTOPHOM aredpsbl

Tema 1. JluneitHsie omepanuu HajJ BEKTOpaMH, X CBOWCTBA. JIMHEHHbIE KOMOWHAIIMH
BEKTOpOB. JIMHEWHas 3aBUCMMOCTh M HE3aBUCUMOCTh BEKTOPOB. ba3uC CHCTEMBI BEKTOPOB.
EnuHCTBEHHOCTD pa3iokeHus BeKTopa 1o 6azucy. OpToHOpMUpPOBaHHBIN Oa3ucC.

Tema 2. CkansipHOe, BEKTOPHOE M CMEIIAHHOE NPOMU3BEACHUS BEKTOPOB, HX CBOMCTBA. YCIOBHS
OPTOTOHAJBHOCTH, KOJUIMHEAPHOCTH, KOMIUIAHAPHOCTH BEKTOPOB. BhIUKMCIEHHE CKaIspHOTO,
BEKTOPHOTO W  CMEIIAaHHOTO MPOM3BEICHUI BEKTOPOB, 3a/IaHHBIX KOOpAWHATAMH B
OPTOHOPMHUPOBAHHOM Oa3uce.

Tema 3. Jluneiinpie npoctpanctBa. [loHsTHe 0Oa3zuca MPOCTPaHCTBA T'€OMETPUUYECKUX
BeKTOpOB. [IpeoOpa3zoBaHue MaTpullbl JUHEHHOTO oneparopa MpH nepexoae oT 6asuca k 6asucy.
CobcTBeHHbIE 3HAUYEHUSI 1 COOCTBEHHBIE BEKTOPbI MAaTPHUIIBI.

Pa3gen 3. KoMmiekcHbIe YMCJIa 1 MHOTOYJICHBI

IloHsaTHE KOMILIEKCHOIO 4YHCIA. (DOpMLI 3allMCl  KOMIIJICKCHBIX YHCCII. I[eﬁCTBHH Hag
KOMIIJICKCHBIMH YHCJIaMH. (DOPMYJ'Ia MyaBpa. H3BieueHue KOpHHA N-0M MOJ0XKUTEILHON CTEIICHU
M3 KOMILICKCHOTO 4yucia. Pa3nokeHue MHorowicHa Ha MHOKHUTEIU. OCHOBHAs TCOpCMa anre6p51.

Pa3gen 4. AHaIMTHYECKAS TeOMeTpPHS

Cuctembl KoopauHaT. JlekapTOBBI TPSIMOYTOJIBHBIE KOOPAWHATHI Ha TUJIOCKOCTH U B
npoctpanctse. [lonspHas cucrema KOOpAUHAT.

Tema 1. IIpsiMble u MJIOCKOCTH

PaznuyHple TUMBI ypaBHEHUN IUIOCKOCTH U YpaBHEHHH MNpsMON (HA TIJIOCKOCTH U B
IPOCTPAHCTBE).

Brrunciienue pacCTOSIHUNA MEXAY ABYMSI TOUKaMHU, TOUKOW U MPSAMOM, TOYKOU U INIOCKOCTBIO.
Brruncienue paccTosiHusS MEXAY CKPEIIMBAOIIMMUCS MPSMBIMH.

Brruncrnenue yrioB Mexay ABYMs OPSAMBIMH, IIPSIMOM U IIIOCKOCTBIO, ABYMS IIJIOCKOCTSMM.
Tema 2. KpuBble 1 IOBEPXHOCTH BTOPOI0 MOPSAKA

Kpussie Broporo nopsiaka, uX reoMeTpUuuecKue CBOMCTBAa M ypaBHeHus. [IpuBenenue kpuBoi
BTOPOTO MOPAJIKA K KAHOHUYECKOMY BHLY.
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VYpaBHEHHE MOBEPXHOCTHU BTOPOro mnopsjaka. KaHoHWdeckue ypaBHEHHs CQepsl, HIUIMICOUIA,
KOHYyca, rutiepooonsia, mapadonounsa.

3.4. TemaTuKa NPAKTHYECKHUX 3aHATHI N0 AUcCHUILINHE «JInHeliHas anredpa»

No 3aHsITHS Tema 3aHATHA

1 Pa3gen 1. DiemeHThl JIuHeiiHON anredpbl. Marpuisl, 1elicTBUS
HaJ MaTpUILIAMU.

) Omnpenenurenu, UX CBOWCTBA U BhIUKCICHUE. MaTpudHas 3amuch
CHCTEMbI JIMHECHHBIX YPABHCHHUH.

3 OOpaTHas MaTpHIia U €€ BEIYUCIICHHUE.
CucreMbl TUHEHHBIX aNTeOpandecKuX ypaBHEHUH, OCHOBHBIC

4 MOHATHS U ONpe/iesieHus. PelieHre cucTeM JIMHEMHBIX
ypaBHeHHUI MeTofoM Kpamepa, MeTogoM 0OpaTHON MaTPHILLI

5 Pemienue cucrem MHENHHBIX ypaBHEHU MeTosioM ["aycca. Panr
Matpunsl. Teopema Kponekepa — Kamemiu.

6 Merton ['aycca B TpOM3BOJIBHBIX CUCTEMAX JIMHENHBIX YPABHEHUN.

OHOPOJIHBIE CUCTEMBI IMHEHHBIX YPaBHEHUHN.

Pazgen 2. DuaemMeHTBl BeKTOPHOW  ajaredpbl.Bekropsl.
JIuneliHple omepanuu Haj BEKTOpPAMM, MX CBOMCTBA. JImHEHHOE
7 IIPOCTPAHCTBO T€OMETPUYECKUX BEKTOPOB. lloHATHE NMHEWHOU
KOMOWHAIMK BEKTOpoB. JIMHEHHO HE3aBHUCUMbBIE W JIMHEIHO
3aBUCHUMBIE CUCTEMBI BEKTOPOB.

[lonartue 6Ga3uca mPOCTPAHCTBA TI'€OMETPUUYECKUX BEKTOPOB.

3 Koopaunarst BEKTOpa. OpTOHOPMHMpPOBAHHBIN 6azuc.
KomnuHeapHOCTh,  OPTOrOHaJBHOCTH M KOMIUIAHAPHOCTH
BEKTOPOB.

CkansipHoe IpOM3BEIEHUE BEKTOPOB M €ro CBOWCTBA. YCIOBUE

9 OpPTOrOHAJIBLHOCTU BEKTOpOB. BekTropHOe mpousBeneHue IBYX

BEKTOPOB, €0 CBOMCTBA. YCIOBUE KOJLIMHEAPHOCTU BEKTOPOB
CMeliaHHOE TPOU3BEIEHUE TPEX BEKTOPOB M €ro CBOMCTBA.
Brruncnenune obbema mapaiienenunena U NUpaMuabl. YcIoBHE
10 KOMILJIAHAPHOCTH BEKTOPOB. Beluucinenue  cKasIpHOTO,
BEKTOPHOIO M CMELIAHHOIO NPOM3BEIACHUN BEKTOPOB, 3aJaHHBIX
KOOPJMHATaMH B OPTOHOPMHUPOBAHHOM 0a3uce.

Jluneiinble mnpocTpaHcTBa. PasmepHoCTh M 0a3uc JIMHEHHOTrO
IIPOCTPAHCTBA.

Marpuna mnepexona ot 0Oasuca k ©Oasucy. [IpeoOpazoBanue
KOOpJAMHAT BEKTOpa TMpU U3MEHEHWH Oa3uca. JluHeliHbie
OIIEPATOPHI, JNEUCTBHA  C  JIMHEWHBIMM  OIlepaToOpaMu.
CoOCTBEHHBIC BEKTOPHI U COOCTBEHHBIC 3HAYCHUSI MATPHITHI

11

Pa3;[e.11 3. KoMiulekcHBIE YHMCJIA M MHOrOYwieHbl MHOXECTBO
KOMIIJICKCHBIX YHCCII. (DOpMI)I 3allMCU KOMINJICKCHBIX YHCCII.

12 N
JleficTBus  Haj ~ KOMIUIGKCHBIMM  4YHclaMHu.  Pa3moxeHwne
MHOTOYIEHA Ha MHOXKHUTEII, OCHOBHASI TEOpeMa anreOpsl

13 Pa3nen 4. AHannuTHYecKasi reoMeTpust
CuHcTeMbl KOOpAWHAT. Pa3ndable THITH YPaBHEHUH IIJI0CKOCTH

14 PasnuuHble THIBI ypaBHEHUM IpPsMOM Ha IUIOCKOCTH U B

NPOCTPAHCTBE




15 B3anMmHOE pacnonokeHHe IpsAMBIX Ha IUIOCKOCTM U B
IIPOCTPAHCTBE. BhIunciaceHre pacCTOIHUNA MEXAY AByMs TOUKAMH,
TOYKOM M  OpsMOM.  BpluucieHHE  pacCTOSHUS — MEXIY
CKPEIIMBAOIIMMUCSA  TPAMBIMU. B3aumMHOE  pacmnonoxeHHe
IUIOCKOCTEW. BpluncieHne pacCTOSHMM MeEXAY TOYKOM W
IJIOCKOCTBIO

16 KpuBele BTOpOro mnopsiaka HX TE€OMETPUYECKHE CBOMCTBA.
VYpaBHeHus amurnca, runepOoisl, napadonasl Obuiee ypaBHEHHE
KpUBOHW BTOpOro nopsiaka. [IpuseneHne kpuBon BTOPOro NopsIKa
K KaHOHMYeCKoMy Buay. IloBepXHOCTH BTOpPOrO nopsiaKa

4. Y4deOHO-MeTOAMYECKOe U MH(POPMALIMOHHOE O0eceyeHne

4.1. HopmaruBnbie 1okyMeHTbI 1 'OCThbI

OI'OC 09.03.01. Mudopmaruka M BBHIYMCIUTENbHAS TEXHUKA, YTBEPKIEH MPUKA30M
Muno6pnayku Poccun ot 19.09.2017 Ne929.

AxagemMudeckuil yueOHbIN miaH mo HampasiaeHuto noarotoBku: 09.03.01. Mndopmaruka u
BbIUUCIUTENbHAsT  TexHUKa. [Ipoduns: Pa3zpaGoTka HMHKEHEPHOrO  MPOrpaMMHOIO
obecneuenus. Dopma obyueHus — ounas. 2024.

Marpunia coorBerctBusi kommereHiuid — 09.03.01. Mudopmarnka W BBYHUCIUTEIHHAS
texHuka. Ilpoduns: PazpaboTka unxeHepHOro nporpamMmmuoro obdecneuenus 2024/ 2025 rox
Hayajia 00y4JeHuUs.

Vka3 Ilpesunenta Poccuiickoit ®enepaunn ot 01.12.2016 Ne 642 «Crparerun
Hay4HO-TE€XHOJIOTHYeCKoro pasButus Poccuiickoit denepanumy.

[Ipuka3 MunucrepctBa oopazoBanus U Hayku Poccuiickoit @enepaunu ot 23.08.2017 Ne 816
«O6 yrBepxkaenuu Ilopsaka IpUMEHEHMs  OpPraHU3alUsAMM,  OCYILECTBIISIOLIMMU
00pa3oBareIbHyI0 NesITeIbHOCTD, AIEKTPOHHOTO o0yueHus, JMCTaHITUOHHBIX
00pa3oBaTeIbHBIX TEXHOJIOTHUHN TIPU peaTn3alui 00pa30BaTEIbHBIX MPOTPAMM).

4.2. OcHOBHas JuTEpaTrypa

3abonorckuit B.C. Jluneiinas anreOpa u aHanuTHuecKasi reoMeTpust (yueOHBIN KOMIUIEKC):
yueOHoe nmocobdue, 2-¢ u3a. Crep. M.: Uzn-so MHOPA-M, 2022. 309 c. (Briciiee
oOpa3oBaHue: OakagaBpHar).

Cupotuna U.K. JIuneitnas anreOpa v aHaIUTUYECKAsi TEOMETPHS: HHTEPAKTUBHBIN KypC:
yuebHoe nocobue aus By3oB. CII6, M3n-o Jlans, 2022. 180 c.

Kypc nexuuii mo nuHelHON anredpe M aHaIUTHUECKON reoMmerpuu: ydeOHoe mocobue. //
Kynpssues b.1O., Marsm B.U., [lokazees B.B., Uepkecosa ['B.. M.: MI'TY «MAMW»,
2009. — 362c. [http://lib.mami.ru/lib/content/elektronnyy-katalog. SnexTponnsiii pecypc. |

4.3. JlonoJiHUTe/bHAS JUTEpaTypa

Kparkuii kypc BbIcHIel MareMaTHUKH [DJIEKTpOHHBIA pecypc]: yued. - DJIeKTpoH. JaH. -
Mocksa:  JlamkoB wu K, 2017. - 510 c¢. [Pexum pgoctyma: URL:
https://e.lanbook.com/book/93522. - 3aru. ¢ skpana.] .

3yokoB B.I., JlsxoBckuii B.A., Mapteinenko A.W., MunocneB B.b., Ilymkaps E.A. Kypc
MaTeMaTHKHU U1l TEXHUYECKUX BBICIIUX y4eOHbIX 3aBeaeHuil. Yactu 1-4. M.: MI'1Y, 2012.
400 »k3.

Wnenn B.A., llo3msax O.. Amnamutuueckas reomerpus. M.: Hayka. I[naB.pen-us
(buzuko-mareM.TUT-phl, 1988. 224 c.

8


http://lib.mami.ru/lib/content/elektronnyy-katalog
https://e.lanbook.com/book/93522

4. bexnemumen, /[.B. Pemenue 3amau u3 Kypca aHaJIMTUYECKOW TE€OMETPUM U JIMHEUHOMN
anreOpsl [DeKTpoHHBIN pecypce]: yued. mocodue - DeKTpoH. naH. - MockBa: Ou3mariur,
2014. - 192 c. [Pexum moctyma: URL: https://e.lanbook.com/book/59632. - 3ar. ¢ skxpaHa. ]

4.4. DuekTpoHHBbIE 00pa3oBaTebHbIE PeCypPChI

[IpoBenenue 3aHATHI U aTTecTallMi BOBMOXKHO B TUCTAaHIIMOHHOM (hopMaTe ¢ IpUMEHEHUEM CH-

CTeMBbl JUCTaHIMOHHOTO oOyueHusi yHuBepcuteTa (CHO-LMS) Ha ocHOBe pa3zpaboTaHHBIX
kadenpoit «Maremarrka» 3JIEKTPOHHBIX 00pazoBarenbHbIX pecypcoB (DOP) mo Bcem paznenam
MPOrPaMMBI:.

Hasanue 50P
Jluneiinas u BekTopHas | https://online.mospolytech.ru/course/view.php?id=3368
anredpa

https://online.mospolytech.ru/local/crw/course.php?id=284
3

https://online.mospolytech.ru/course/view.php?id=462

AHanuTtnueckas TCOMECTpPHA

JIluneitnas anreOpa u
AHAJIUTUYECKAsi TEOMETPHUSI

Pa3paborannbie DOP BKIII04alOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.

[Topsmox mnpoBeneHusi paboT B JUCTAHIIMOHHOM (oOpMare YCTaHABIMBAETCS OTICIbHBIMU
pacHopsDKCHHUSIMH TIPOPEKTOpa MO y4eOHOM padoTe W/HWIM IEHTPOM Y4eOHO-METONNYECCKOU
paboTHI.

Ka)I(I[Hﬁ CTYyACHT 06ecnequ HUHAUBUAYAJBbHBIM HCOIPAHUYCHHBIM JOCTYIIOM K 3JI€KTpOHHOI>'I
OMOIMOTEKE MOCKOBCKOIO MOJUTEXA
https://online.mospolytech.ru/course/view.php?id=7621&section=1.

WuTepHeT-pecypchl  BKIIIOYAIOT y4eOHO-METOIMYECKHE MaTepHalbl B JJIEKTPOHHOM BUJE,
IpeCTaBICHHBIC Ha caiiTe mospolytech.ru B pa3aene: «lleHTp MareMaTHdecKOro 00pa3oBaHUS»

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

[Tone3nple yueOHO-METONNYECKHE U HHPOPMAIIMOHHBIC MAaTepUAIBI TIPEACTABICHBl Ha calTax:
http://exponenta.ru, http.//eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepeuenr pecypcoB UHGOPMAITMOHHO-TEICKOMMYHHKAIIMOHHOW  CETH

OCBOCHUS TUCIUILINHBI: www.matematikalegko.ru>studentu, www.i-exam.ru.

«HTepuer» A

4.5. JInieH3M0HHO0e U CBOOOHO pacnpocrpansaeMoe nporpamMmmMHoO€

obecrieuyenue
Ne| HammenoBanue | Pazpa6orunk I1O JocTynHocTh Ccolika Ha Exunbiii peectp
(mpaBoobaanares | (IMUEH3NOHHOE, | pocCHIiCKMX MPOrpamMm s
b) CB0O0OOIHO 9BM u B/l (1py HAJIMYHH)
pacnpocTpaHnsieM
oe)

1 |[AstraLinuxCom [OOO JlunienznonHoe https:/reestr.digital.gov.ru/ree
monEdition "PYCBUTEX-AC str/305783/?sphrase_id=9540
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https://e.lanbook.com/book/59632
https://online.mospolytech.ru/course/view.php?id=3368
https://online.mospolytech.ru/course/view.php?id=462
https://online.mospolytech.ru/course/view.php?id=7621&section=1
http://mospolytech.ru/index.php?id=4486
http://mospolytech.ru/index.php?id=5822
http://exponenta.ru
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm
http://www.i-exam.ru
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036

MoitOduc

OO0OO "HOBBIE
OBJIAYHBIE
TEXHOJIOI'MN"

JInneH3noHHoe

https://reestr.digital.gov.ru/ree
str/301558/?sphrase 1d=9433
75

4.6. CoBpemMeHHbIe NpodeccuoHaIbHbIEe 0a3bl JAHHBIX U HH(POPMAIIUOHHBIE

CIIpaBO4YHbIC CUCTECMBbI

Ilepeuensb pecypcoB cetu UHTepHET, JOCTYNHBIX IJI1 OCBOCHHS AUCHUIIMHBI:

HaunmenoBanue

Ccbliika Ha pecypc

JoctynHocTh

HNudpopManiHoOHHO-CIIPABOYHbIE CHCTEMBI

https://stackoverflow.com

HocrtynHa B cetn

StackOverflow / Hutepuer 6e3
OTpaHUYCHUHN
HNudopmarnmonnsie pecypcsl CeTn
:// www.consultant.ru
Koncynprantllntoc hitp:// DslLAE HloctymHo
[Topran ®enepanbHbIX
FOCYAAPCTBEHHBIX http://www.fgosvo.ru. HoctymHo

00pa3oBareIbHbIX CTAHJAPTOB
BBICIIIETO 00pa30BaHUS

JIEKTPOHHO-0UOIHOTEYHbIE CHCTEMbI

Jlanb https://e.lanbook.com/ JlocTymHa B ceTn
WntepHer 6e3
OTpaHUYCHUIN

IPR Books https://www.iprbookshop. | loctymnHa B cetn

ru/ Hurtepuer 6e3
OTpaHUYCHUHN
IIpodeccuonanbubie 6a3bl JAHHBIX

ba3a nanHbIX HayyHOH 37eKTpOHHOM | hitp://www.elibrary.ru HoctynHo

O6ubIMoTeKN

(eLIBRARY.RU)

WebofScienceCoreCollection — http://webofscience.com | loctynHo

MOJTUTEMATHICCKas
pedeparuBHO-OnbIUOTpaduueckas
u

HayKOMETpHUYeCcKas
(6bubnmomeTrpuueckasi) 0aza TaHHBIX

5. MarepuajibHO-TEXHUYECKOe oOecnedeHue TUCUMIIIMHBI
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https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
http://www.consultant.ru
http://www.elibrary.ru
http://webofscience.com

MarepuanabHO — TeXHUYECKasl 0a3a yHUBEpCcUTETa 00eCIeunBaeT MpoBeICHUE BCEX BUIOB
3aHﬂTHﬁ, MpEaAYyCMOTPCHHBIX y‘—Ie6HBIM IJIaHOM, U COOTBETCTBYCT )ICI\/'ICTBYIOHII/IM CaHUTApPHBIM U
IIPOTUBOIIOKaPHBIM ITPaBHJIaM U HOPMaM.

Kadenpa «Marematnka» He pacrnojaraeT COOCTBEHHBIM aylIWTOPHBIM (OHIOM H
UCTIONIb3YeT yueOHbIe ayUTOPUH U3 0011ero (oHIa YHUBEPCUTETA.

[Tpu HeoOXoaMMOCTH AJsi MPOBEACHUS WHTEPAKTUBHBIX MPAKTUYECKUX 3aHSATHM
UCIIOJIb3YIOTCSI KOMIIBIOTEPHBIE KJIACCHl YHUBEPCUTETA.

6. MeTonnuecKkue peKOMeHIANN U

6.1. MeTonuueckne peKOMEHIANNH JIsl PeNoaaBaTeIs 10 OPraHu3alun
o0yueHust

[Ipexne Bcero, ciemyer oOpaTuTh BHUMAaHHE CTYJIEHTOB Ha TO, YTO MPAKTUYECKH BECh
M3y4yaeMblii HMH Marepual He TpelyeT Kakoi-11u00 crenuanbHOM  (JOMOJIHUTENHHON)
HOATOTOBKH M BIIOJIHE MOXKET OBITh YCIEUIHO M3Yy4Y€H, €CIIM CTYACHTHI OyayT MOCEIaTh 3aHATHS,
CBOEBPEMEHHO BBINOJIHATH JOMAIIHUE 3aJaHUs U M0JIb30BaThCs (MIPU HEOOXOIUMOCTH) CUCTEMOM
IUTAHOBBIX KOHCYJBTALlMM B TEUEHUE KaXKIOro ceMmecTtpa. Bomenmme B Kypc MaTeMaTHKU
paszienbl SABISIOTCS KIACCUYECKUMHU, B TO K€ BPEMSI OHU MPAKTUUYECKU OPUEHTUPOBAHBI, TaK KaK
UMEIOT IIMPOKOE PACIPOCTPAHEHWE I PEIICHUs pa3HOro pojaa 3aaad BHYTPU caMou
MaTeMaTUKd W NPUKIATHBIX 3a7ad. VX OCBOEHHE IOMOXKET CTYAEHTaM JIOTUYECKHU BEPHO,
apryMEHTUPOBAaHO U SICHO CTPOMTHh YCTHYIO U INHCBMEHHYIO p€4b, YCIELIHO IPUMEHSTH
HAKOIJICHHbIE 3HAaHUS B IPO(ECCHOHAIBHOM 1eATEIbHOCTH.

HeoGxonumo ¢ camoro Havajga 3aHSATHA PEKOMEHJOBaTh CTYACHTAM OCHOBHYIO H
JIOTIOJIHUTENIbHYIO JIUTEPATypy, @ B KOHIIE CEMECTpa JIaTh CIHCOK BOIPOCOB JJISi MOJATOTOBKH K
9K3aMEHY.

Ha nepBom 3aHsATHM MO AUCHUILIMHE CIEAYET 0043aTeabHO IPOUH(OPMUPOBATH
CTYJCHTOB O BHJIE U (hOpME MPOMEXYTOUHON aTTECTAllMU IO AUCLUIUINHE, CPOKAX e
IPOBEACHMSI, YCIOBUAX JIOMYCKa K IPOMEXKYTOYHON aTTeCTalluy, IPUMEHSIEMbIX BUAX
IPOMEKYTOYHOTO KOHTPOJISL.

N3noxxeHnne TeopeTHUEeCcKOro marepuaina JOJKHO CONPOBOXKIATHCS HWIUTFOCTPATUBHBIMU
pUMepaMu, TIIATEIbHO OTOOpaHHBIMM IPENoAaBaTeNieM TaK, YTOObI TEXHUYECKHE TPYIHOCTH U
BBIKJIQJIKM MpH PEUIeHUM 3a/Jaud HE OTBJEKaJd OT IVIABHOTO: OCMBICICHHS HJE€H U CYTHU
IpUMEHsAEMbIX MeTonoB. CienyeT Bcerga yKasbplBaTh INPUMEPHI NMPAKTUUYECKOTO NPUMEHEHMS
PacCMOTPEHHBIX Ha 3aHATUAX YpaBHEHUH U Gopmyi.

[IpakTnyeckue 3aHATHS JOKHBI ObITh OPraHM30BaHbl MPENOAABaTeNIEeM TaKuUM 00pa3oM,
YTOOBl OCTaBAJIOCh BpeMsi Ha [EPUOAMYECKOE BBIMOJIHEHUE CTYIEHTaMU HEOOJbIION
CaMOCTOATENIbHOW PabOThI B ayAUTOPHUH U1l IPOBEPKU YCBOSHMS M3JI0KEHHOTO MaTepuania.

[IpenopaBarenb,  BeoymMd  NPAKTHUYECKHE  3aHATHS, JIOJDKEH  COIVIAaCOBBIBATh
yu4eOHO-TeMaTHYeCKU IUlaH 3aHATUH C  JIEKTOPOM, MHCIIOJb30BaTh E€IMHYK CHUCTEMY
0003Ha4YEeHUH.

[IpenonaBarento  cinexyer J0oOMBAaThCs  CUCTEMATHMUYECKOM HENMpPEPBIBHOW  pabOThI
CTYJICHTOB B TEUCHHE CEMECTpPa, HEOOXOAUMO BBISBISATH CHIIBHBIX CTYJICHTOB U IPUBJIEKATh UX K
Hay4yHOU paboTe, K y4acTHIO B Pa3HOTO poAa OJUMIIMAZAX U KOHKypCax.

CryneHT JAOKEeH OulylaTh 3auHTEPECOBAHHOCTh IIPENOJaBaTesis B JOCTUKEHHUU
KOHEUHOTO pe3ynbTara: B IpUoOpeTeHUH 00y4arolUMKCs IPOUHBIX 3HAHUHN, YMEHUHN U BiaJIeHUs
HAKOTUICHHON MH(OpMaIien As pereHus 3a/1a4 B Ipo(eCcCHOHATBHON 1A TEIIbHOCTH.

6.1.1. O0pa3oBarTe/ibHbIE TEXHOJIOTHH
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Bo3MoxHO mpoBeneHUE 3aHATUH W aTTecTaluil B JUCTAHLMOHHOM (opMmare ¢ MpUMEHEHHEM
CUCTEMBbI JNUCTAaHIMOHHOTO 00yueHusi yHuBepcurera (CJO-LMS) Ha ocHOBe pa3paOOTaHHBIX
kagenpoit «MaremaTrkay JIeKTpOHHBIX 00pa3oBaTenbHbIX pecypcoB (DOP) (cMm. m.4.4).
[lopsnox mnpoBeneHus: paboOT B JHUCTAaHIMOHHOM (opMare YCTaHABIMBAETCS OTIECIbHBIMU
pacnopsHKeHUsMU TPOpPEKTOpa MO y4eOHOH paboTe W/ HEHTPOM Y4eOHO-METOANYECKOi
paboTHI.

6.2. Mertoanueckue ykazaHus 1JIs1 00y4aIOLIUXCS 110 OCBOCHHUIO
AUCHUTITHHBI

Pa3nen: 3jieMeHTHI IMHEHHOM aJredpsbl

Marpuusl u onpeneanrtean. [Ipexae Bcero, CTyA€HT JOJKEH MOHSTH, YTO MaTpULia —
9TO TabJMIA Yucen (MpuyeM 3Ta TabluIa MOXKET UMETh OIMHAKOBOE YHMCJIO CTPOK M CTOJIOIIOB, a
MOJKET OBITh U MPSIMOYTOJIBHOMN), a ONPEENIUTENb- 3TO YUCIIO, 3alIMChIBAEMOE B BUJIE KBaAPAaTHON
TaOJIMILIBI, TO €CTh ONPEACTUTENH CYLIIECTBYIOT TOIBKO Y KBaJAPaTHBIX MaTpPUILL.

Crnenyet o0paTuTh 0c000€ BHUMAaHHUE Ha ONEPAII0 YMHOKEHHS MPSIMOYTOJIbHBIX MaTpPUI
U MOHATH, KAKUM I10JIy4aeTCsl MOPSI0K MaTpuUIlbl — npousBerieHus. OcoOOEHHOCTh MaTpPUI TAKKE

COCTOMT B TOM, 4TO IIPOM3BEICHHME MATPHI] HE IEPECTaHOBOYHO, To ecTh 4B # BA Cnenyer
00s13aTeIbHO YOSIUTHCS B 3TOM, PEIIMB COOTBETCTBYIOLIME 3aJauH.

BaxxHbIM sBIIsieTCSl TIOHSATHE 0OpaTHOM MaTpuisl. Hajo 3HATh yCllOBHE CyIIECTBOBAHUS
00paTHOM MaTpuIlbl U AITOPUTM ee mocTpoeHus. [locie ee BeIYMCIEHUS 11€7IeCO00pa3HO 1e1aTh

MPOBEPKY MPABWIBHOCTU PEUICHUS, BBIMIOJHUB OINEPALUI0 YMHOXKEHUS A'A=E (momkHa
MOJYYUTHCS €IMHUYHAS MaTPULIA)

[Ipu u3ydyeHnu ompenenuTeneld HaJ0 YETKO YCBOUThH MOHATUS MUHOPA, alNreOpanyecKoro
JIOTIOJIHEHUSI, 3HaTh MHOTOYHCIIEHHBIE CBOMCTBa omnpenenutens. [lis OCBOGHHUS TEXHUKHU
BBIYUCIICHUS OMpeACIUTENeH Ieecoo0pa3Ho, BhIOpPAaB IMPOU3BOJIBHBIA OIpPENETUTENh BhIIIE
TPEThEro MOPSAIKA, PACKPBITh €ro Pa3IMYHBIMU CIIOCO0aMHU, HPUMEHSS pa3jOkKEHHE U II0
cTpokaM H 1o cronbnam. OOparuTe BHUMaHHUE, KAKUE CTPOKHU (CTOJOIBI) MPEANOYTUTEIbHEES
BbIOUpaTh IS PACKPBITHS OIpeNeauTeNsi, 4ToObl YNPOCTUTh €ro BbluucieHue. OcoOeHHO
3(Q(QEKTUBHO BBIUMCICHUE ONPENEIUTENS C TIOMOIIBIO BJIEMEHTAapHBIX IMPeoOpa3OBaHUH,
MPUBOASILIUX €T0 K TPEYTOJIbHOMY BHUITY.

[Ipu wu3ydyeHuMH pelmeHuil cucTeM JMHEHHbIX anreOpamdeckux ypaBHeHui (CJIAY)
o0OparvTe BHUMaHUE, MPEXK/IE BCEro, Ha MOHATHE PEIICHUSI CUCTEMbI U YCIOBUS CYIIECTBOBAHUS
pelIeHUH B 3aBUCMMOCTH OT COOTHOLIEHMSI MEXAY PAHIOM MAaTpHIlbl, PAaHTOM pPACIIUPEHHOMN
MaTpUIbl CUCTEMBl M YHCIOM HEU3BECTHBIX M ypaBHeHHH. OOpaTuTe BHHUMaHHME Ha YCIOBHS
npumeHenuss (opmyn Kpamepa u meroma oOparHoW Marpulbl. BHuMaTensHO paszbepute
OpUMEphl PELIEHUS] MPOU3BOJIBHBIX CHCTEM JIMHEHHBIX alreOpanuyeckuX ypaBHEHHUN METOAOM
laycca (BBeneHHe Oa3UCHBIX ¥ CBOOOIHBIX IEPEMEHHBIX ).

Pa3znes: DiieMeHTbI BEKTOPHOM aJredpbl

IIpu wu3ydyeHuW paHHOW TeMbl OOpaTuTe BHUMaHME Ha JIMHEHHBIE ONepaluyd HaJ
BEKTOpaMH, Ha MOHATHSA JUHEHHON HE3aBHCUMOCTH M JIMHEWHOW 3aBUCUMOCTH BEKTOPOB, Ha
(dyHIaMeHTaNbHOE TOHSATHE 0as3nca BEKTOPHOTO NPOCTPAHCTBA (M OPTOHOPMHUPOBAHHOTO
0a3urca), Ha pa3I0KEHUE BEKTOPA MO Oa3uCy.

3HaTh ONpEJEIEHNE, TEOMETPUUECKHE CBOMCTBA CKAISPHOI0, BEKTOPHOIO Y CMEIIAHHOTO
IPOU3BEECHUS BEKTOPOB, (DOPMYJIbI AJI UX BHIYMCIECHUS B BEKTOPHOU U B KOOPJUHATHOH opme.
OO0si3aTenbHO 3HATh W YMETh NPOBEPATH YCIOBUS OPTOTOHAIBHOCTH, KOJUTMHEAPHOCTH U
KOMILJIAaHAPHOCTH BEKTOPOB.

Pa3nen: koMImieKCHbIE YHCJIA M1 MHOTOYJIEHbBI

B »stoM pasnene, mpexae Bcero, Haao MOHATh, YTO KOMIUIEKCHOE YHCJIO SBHIOCH
pacmMpeHreM TOHSATHS JCWCTBUTENBHBIX YHCEI, 3HATh OMpeAelieHue U Tpu (OPMBI 3aMUCH
KOMIIJIEKCHOTO yucia (anreOpanveckyro, TPUTOHOMETPUYECKYI0 W IIOKa3aTeIbHYI0),
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TFEOMETPUUYECKYIO0 MHTEPIPETALNIO KOMIIIEKCHOTO YMCIIa U B3aUMHO-0/IHO3HAYHOE COOTBETCTBUE
MEX/1y MHOXXECTBOM KOMIUIEKCHBIX YUCEN U MHOXKECTBOM TOYEK KOMIUIEKCHOH MIIOCKOCTU. 3HATh
¢dopmyny Oiiepa. KoMmriuiekcHble yHcla MOXHO H300pa’kaThb C IIOMOIIBIO BEKTOPOB Ha
KOMITJIEKCHOW TuIocKOoCTH. [loaToMy omepanuu CilokeHusT M BBIYUTAHHSI KOMIUIEKCHBIX YHCEll
MOTYT OBbITh CBE/IEHBI K OTIE€PALIUSAM CIIOKEHHUSI U BBIYUTAHUS COOTBETCTBYIOIIUX BEKTOPOB.

Hano 3HaTth M yMeTb BBINOJHATH ONEpPALlMd YMHOXKEHUS, JEJIEHHs, BO3BEACHUS B
HOJOXKUTENIBHYIO CTENEHb KOMIUIEKCHBIX YHCEJ, 3alMCAHHBIX B TPUTOHOMETPUUYECKOH (opme,
W3BJICYECHUS KOPHS N-0i1 CTENIEHU U3 KOMIUIEKCHOTO YHCIIa.

Crnenyer oOpaTHTh BHMMaHHE Ha TO, YTO MHOXECTBO KOMIUIEKCHBIX YHCEIN SBISETCS
3aMKHYTBIM, TO €CThb Jit00as anreOpamdeckas ornepaius HaJ KOMIUIEKCHBIMHU YHCIIaMU He
BBIBOJIUT 3a MpeJIelibl 001aCTH KOMITJIEKCHBIX YHCElL.

Hano 3Hath pasnuuHble BUIBI Pa3lOKEHUS MHOTOWIEHAa HAa MHOXHUTEIU JJISl CIy4aes,
KOTJa Cpey KOpHEH MHOro4jieHa MOTYT OBbITh KpaTHbIe, KOMIUIEKCHBbIE KOpPHU. OTHU CBEICHUS
OyIyT KCIOJIb30BaThCsl, HAIIPUMEP, B UHTETPAJILHOM MCUUCIICHUU TPU BBIYUCICHUN UHTETPAJIOB
OT  JApOOHO-palMOHANbHBIX  (QYHKIUH, TpU  pPELIeHUH  JIMHEHHBIX  OJHOPOIHBIX
g depeHIMaNbHBIX YPaBHEHUH N-T0 MOPsIIKA ¢ HOCTOSTHHBIMU K03 pULiMeHTaMu.

Pa3snen: AHajJMTHYeCKas reoMeTpus

[Ipn n3ydyeHHH aHAJIUTUYECKOW T€OMETPHUH CJENyeT, IPEeXAE BCEro, MOHSTh, YTO €€ 3adadeit
SBIISICTCS] U3YYEHHE TEOMETPUUECKUX OOBEKTOB IPH MOMOILIM aHATUTHYECKUX METOJI0B ajareopsbl
U MareMaTU4yecKoro aHajin3a. B OCHOBe Takoro mojaxojaa JIEKUT METOJ KOOPJMHAT, BIIEpPBbIE
cucremMarnyecku npumeHeHHblld P. JlekaproM. OCHOBHBIE MOHATUS T€OMETPHUHU (TOUKa, MpsMasi,
IUIOCKOCTb) SIBJISIFOTCSL HEONPEAEIIIEMbIMU, U JUISl UX OMHCAHUS MIPUMEHSIETCS] aKCHOMaTHUECKUI
METOJI, MO3BOJIAIOIINN YCTaHOBUTh B3aMMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY MHOMKECTBOM
TOYEK MPSMON U MHOXKECTBOM JECUCTBUTEIBHBIX YHUCEN M, TAKUM OOpa3oM, BBECTU CHCTEMY
KOOPJMHAT.

Hano yerko ycBouTh paznuuHble GOpMbl ypaBHEHUN IPSIMOM U INIOCKOCTH YMETh NEPEXOIUTH OT
ofHOHM ¢GopMbl K Ipyroi. CienyeT OCMBICIUTh U YCIEUIHO MPUMEHATh PeIeHHs KIacCHYeCKUX
3a/lad aHAJIMTUYECKOW I€OMETPUM O B3aMMHOM PAaCHOJIOKEHUU MPSIMBIX M IJIOCKOCTEH, YMETh
OTIPEIENIATh YIVIbI U PACCTOSHUS MEXKJy Pa3IMYHBIMU F€OMETPHUECKUMHU 00ObEKTaMH.

OTMeTHM B 3aKJIIOYEHHE, YTO YCIEUIHOE U3yUeHUe TUCIUILINHBI « JInHeliHasa anrebpay,
npuoOpeTeHre HeOOXOIUMBIX KOMIETEHIMH, YMEHUH M HaBBIKOB BJIaJICHHsS MaTeMaTHYECKUM
anmaparoM TpeOyeT OT CTYAEHTOB OOJBINON CaMOCTOATENbHON paboThl. OOpaTuTe BHUMAaHUE,
YTO KOJIMYECTBO YAaCOB, OTBOAMMBIX Ha CaMOCTOSTENIbHYIO pabOTy B COOTBETCTBUHU C YyUeOHBIM
IUTAHOM, OOJIbIIIE YKCJIa YaCOB, OTBOJMMBIX Ha BCE BH/IbI AyIUTOPHBIX 3aHATUH.

7. ®OoHJ OLICHOYHBIX CPeICTB

@DOoHJ OLICHOUHBIX cpeacTB npexactasiieH B [Ipunoxenun 2 x paboueil mporpaMme U BKJIHOUAET
pas3zensl:

1. MeTozbl KOHTPOJISI U OLIEHUBAHUSI PE3yJIbTaTOB 00y4EHUs

2 llIkana ¥ KpUTEPUH OLIEHUBAHUS PE3YJIBTATOB O0YUYEHHUs

3. O1leHOYHBIE CPEICTBA

3.1. Texyuui KOHTPOIIb

3.2. IIpoMexyTOUHAs aTTecTaIus
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Ilpunoscenue 1

TemaTn4yeckuii JIaH colep:KaHus TUCHUILINHBI «JInHeliHas ajaredOpa» Mo HANPaBJIEHUIO TOATOTOBKH
09.03.01 UndopmaTuKa U BLIMUCIUTEIbHAS TEXHUKA

[Tpodunb
Pa3pa0oTka MH:KEHEPHOT0 MPOrPAMMHOIO oOecre4eHn st
(0axasaBp)
®opMa 00ydeHUs — OUHAasA
TI'ox naGopa 2024/2025
H B .
uabl yueOHo#i padoThl,
e . ®opmbl
BKJIIOYAS CAMOCTOSITEJIbHYIO Buabl caMocTosITe/ILHOI padoThI ATTeCTa
a padoTy CTyIeHTOB, CTYICHTOB -
¢ M TPYA0EMKOCTh B Yacax 1
a
C
|
e
M
Pazgen ec C
n/n T ¢
p “: J | 1IC | JIa6 CCP KPC kP | | pre | Pegepar | Kip | 3 | 3
c
T
P
a
IlepBblii cemecTp
Pa3gen 1. DiaeMeHTHI THUHEHHOM
1.1 | anredpsl Marpuisl, AeficTBUsI HaJ 1 3 2 2 3
MaTpULIAMHU.

14




1.2

Ornpenenureny, ux CBOICTBa u
BBIUHCJICHHE. MaTpuyHas 3aluch CUCTEMBI
JIMHEHHBIX YPABHEHUM.

Bobiiaua 3agaHuii PIP_Ne 1 mo
JHHEHHoNW _ajre0pe.

1.3

OOparHass MaTpuiia M €€ BBIYHCIICHHE.
MarpuuHas 3anuch CHUCTEMBI JIMHEHWHBIX
YpaBHEHMH.

1.4

CucreMbl TUHEHHBIX anredpanyecKux
YPaBHEHUH, OCHOBHBIE ITOHATUS U
onpezaeneHus. Pemenue cucreM TMHEHHBIX
ypaBHeHui MeTonoM Kpamepa, metonom
00paTHOM MaTPUIIBI

1.5

Pemrenue cucreM TUHENHBIX ypaBHEHUN
MeroaoMm [aycca. Panr marpunsl. Teopema
Kponekepa — Kanesmim.

1.6

Meron I'aycca B TpOM3BOJIbHBIX CUCTEMAX
JUHENHBIX ypaBHEHUNH. OTHOPOAHbIE
CHUCTEMbI JINHEHHBIX YPABHEHUM.
CamocrosiTeqbHast padora Nel mo
JIMHEHHOM ajiredpe B ayIuTOPUN

1.7

Pa3nen 2. Bexropsl. JIuneitnble onepauuu
HaJl BEKTOpaMH, MX CBOMCTBA. JIMHEHbIE
KOMOUWHAITIH BEKTOPOB. Jluneiino
HE3aBUCHUMBIC W JIMHEHMHO 3aBHCHMBIC
CHUCTEMBI BEKTOPOB.

Bolmaua  3ajpaHuii PI'P__Ne2 mo

BEKTOPHOIi ajredpe.

1.8

[Tonsitue 6Ga3uca. KoopaunaTsel BekTopa.
KonmnuueapHOCTh, OpPTOTOHAJIBHOCTh U
KOMILJIAHAPHOCTH BEKTOPOB.
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1.9

CxkansipHo€ NpOU3BEACHUE BEKTOPOB U €ro
cBoicTBa. BekTopHoe mpousBeacHUE IBYX
BEKTOPOB, €TI0 CBOMCTRA.

11

1.10

CMmenaHHoe IpoU3BEAEHUE TPEX BEKTOPOB
U ero cmoiictBa. BrrumcineHume oObeMa
napajuiesenumnesa. Ycnosue
KOJUTMHEAPHOCTH, OPTOTOHAJIBHOCTU U
KOMILIAaHAPHOCTHU BEKTOPOB.
OproHopMmupoBaHHbIN 0a3zuc. Berunciaenue
CKAJIIPHOTO, BEKTOPHOIO M CMEIIAHHOTO
MPOU3BEJICHUN  BEKTOPOB,  3aJaHHBIX
KOOpAMHATAMHM B  OPTOHOPMHPOBAHHOM
Oasuce.

CamocrositeibHass padora Ne 2 mo
BEKTOPHOI ajiredpe B aylIMTOPUU

12

JIuneiinble poctpaHcTBa. PasMepHOCTD U
0a3uc JIMHENHOTO MPOCTPAHCTBA.

Marpuna nepexoga ot 6asuca k 06asucy
npeoOpa3oBaHUe KOOPAMHAT BEKTOpa IMpH
M3MEHEHUHN Oa3uca. CobcTBeHHBIE
BEKTOPHl M COOCTBEHHBIC  3HAUCHHUS
JMHENHHOTO onepaTopa.

13

1.12

Pasgen 3.KoMmiekcHble 4YHCJIA H
MHOTOYJIeHbI MHOKECTBO KOMINIEKCHBIX
YHUCelJl. (DOI)MI)I 3aIllMCU KOMIIJICKCHBIX
yucen. Omnepauuyd HaJ KOMIUIEKCHBIMU
gucnaMy. PasjokeHne MHOToOWwIeHa Ha
MHOKUTEII OCHOBHAs TeopeMa anreOpsbl

14

1.13

Paznen 4. AHaIMTHYECKAS TeOMETPUS
Cucremsbl KOOpAUHAT. Paznuynble THUIIBI
YpaBHEHUH IJIOCKOCTH

15

16




Buigaua 3aganmii PI'P__ _Ne3 1 00)
AHATMTHYECKON reoMeTPUM

1.14

PasnuuHble TUIIBI ypaBHEHMM NIPsIMOM Ha
IUIOCKOCTH U B IIPOCTPAHCTBE

16

1.15

B3auMHOe pacnonokeHue IpsMBIX Ha
IUIOCKOCTH U B IIPOCTPAHCTBE. Briuncienne
PACCTOAHMM MEXKIy ABYMs TOUKaMH, TOYKOU
u 1psMol.. B3zaummHoe pacnonoxxeHue
IUIOCKOCTEW.  Bpluncinenue  paccrossHui
MEXly TOUYKOM U IIIOCKOCTBIO

CamocrosiTtesqibHast paGora Ne 3 mo
AHAJIMTHYECKON NeOMETPHHU B ayIMTOPHH

17

1.16

Kpusslie BTOPOTO MopsAAKa ux
reOMEeTpUYECKUe CBOWMCTBA.  YpaBHEHHUS
JIUIMIICA, TUNEepOoNbl, mapabonsr OOiee
ypaBHEHHE KpHUBOM BTOPOTO  TOpPSIKA.
[IpuBeneHne KpUBBIX BTOPOTO MOPSIKA K
KaHOHMuYeckoMy  Buay.  lloBepxHoctu
BTOPOTO NOPSIKA

18

dopMa aTTecTaluM

19-2

Bcero yacoB nmo JucuuIJInHe

16

32

60

PI'P

cam
pao.
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Ilpunosicenue 2

®OH/I OHEHOYHbBIX CPEJACTB
MO JUCLUTIJINHE

«J/Iuneitnas ajaredpa»

Hanpasnenue noarorosku: 09.03.01 MudopmaTnka 1 BEIYUCIUTENbHAS TEXHUKA.
[Ipodune: PazpaboTka HHKEHEPHOTO MPOrPaMMHOI0 00eCIIeUEHUSI.
dopma 00yueHus: OuHasl.

Kadenpa: «Maremarnkay.

1.MeToabl KOHTPOJIS U OLIEHHBAHUSA Pe3yJIbTATOB 00yUYeHHsl

I[J'DI KOHTPOJIA YCIICBACMOCTHU U Ka4€CTBA OCBOCHUA OUCHHUILIMHBI HaCTOSIHIeﬁ HpOFpaMMOﬁ
IIPENYCMOTPEHBI CIIENAYIOIINE BUIBI KOHTPOJIS:
- KOHTPOJIb TEKYIIEH YCIIeBaeMOCTH (TEKYIIUNA KOHTPOJI);
- POMEKYTOYHAsI aTTecTanus (IK3aMeH).

2.11kaJia ¥ KPUTEPHUHU OLIECHUBAHUSA Pe3yJIbTATOB 00y4eHM s
®opMa NIPOMEKYTOUHOM ATTECTANUM: IK3aAMEH

[IpomexxyTounass arrecranusi oOydarouuxcss B (GopMe 53K3aMeHa MPOBOJAUTCA 110
pe3ysibTaTtaM BBIIIOJHEHUS BCEX BUJIOB yUeOHOM paboThl, MPEIYCMOTPEHHBIX YU€OHBIM IUIAHOM I10
JAHHOM NMCLMIUIMHE, IIPU 3TOM YYHUTBIBAIOTCS PE3YIbTAaThbl TEKYIIETO KOHTPOJIS YCIEBAEMOCTH B
TeueHre ceMecTpa. OlEHKa CTENeHH JOCTHXKEHHsS OOydyarolIMMUCS IUIAHUPYEMBIX pe3ysbTaToB
o0y4yeHuss MO AMCUUIUIMHE IMPOBOIUTCS IpErojaBareieM, BEAyIIUM 3aHATHUA 10 JAUCLUILUIMHE
METOJOM DKCIEPTHOM OLCHKHA. Ilo uTOoraM mnpoMeXyTOYHOM arrecTalvy 10 AUCLUIUIMHE
BBICTaBIISICTCSA OLICHKA «OTJIINYHOY, «XOpOoUIOY, «YZIOBJIICTBOPUTEIILHO» W
«HEYIOBIETBOPUTEIILHOY.

[MIxajna oneHUBaHUA Onucanmne

BrmmonHeHBI  Bce  00si3aTe/IbHbIE Yci1oBudA MOATOTOBKH
CTyA€HTa K l'[pOMC)KyTO'-IHOﬁ aTTeCTAUMU,IIPETYCMOTPEHHEBIC

IpOrpaMMoil  JUCHMILIUHBL CryneHT  JeMOHCTpHUpYET
COOTBETCTBUE 3HAHUN, YMEHHUH, HaBBIKOB II0Ka3aTeysM,
OTnuyHO NpUBEIEHHBIM B TaOnulax, ONEpUPYET MNPUOOPETEHHBIMU

3HAHUSAMU, YMEHUSIMHU, HABbIKAMU, IPUMEHSET UX B CUTYaLUAX
MOBBIIICHHONW CJIOXHOCTH. [Ipr 3TOM MOTYT OBITH JOMYIIEHBI
HE3HAYUTEJIbHbIE OIIMOKH, HETOYHOCTH, 3aTPyJHEHHs Npu
MePEHOCE 3HAHUM M YMECHUH Ha HOBBIC, HECTAHIAPTHBIC 33J1a4H.
Boinonnensl  Bce  00si3aTesibHbIE  YCJIOBHSI  NOATOTOBKH
CTYIEHTAa K NMPOMEKYTOYHOH aTTeCTAlMM,IIPEIYCMOTPEHHbBIC
MIPOTrPaMMOit JIUCIUATIIUHBL. CryneHT  JE€MOHCTPHUPYET
COOTBETCTBME 3HAHWUW, YMEHHI, HABBIKOB I10KAa3aTeIsM,
NpUBEICHHBIM B TaONHIAaX, OMEPUPYET MPUOOPETCHHBIMH
3HAHUSIMH, YMEHUSIMH, HaBbIKaMu. B TO ke Bpems IpH OTBETE

Xopouio
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JIOITYCKAaeT HECYIIECTBEHHbIE MOTPEIIHOCTH, 3aJa4d pPEIIaeT ¢
HEJ0YETaMH, HE BIMSIONMMHU Ha OOIINN X0/ pelIeHUsI.

BeinonHeHnsl Bce  o0si3aTesibHbIe  YCJOBHSI IOATOTOBKH
CTYIeHTa K NPOMEKYTOYHOM aTTeCTALMH,IIPELYyCMOTPEHHBIE
IIpOrpaMMoONl  JTHCLMILIAHBIL. CryneHT  JeMOHCTpHUpYET
COOTBETCTBUE 3HAHMW, YMEHHUH, HaBBIKOB II0Ka3aTeysM,
IPUBEIECHHBIM B TaONMLaX, ONEPUPYET MPHOOPETEHHBIMU
3HAHUSMM, YMEHUSAMH, HaBbIKaMu. Ho moka3piBaeT HertyOokue

YA0BIETBOPUTETHHO
3HAaHUS, TMPU OTBETE HE JOIMyCKaeT TPYyOBIX OMIMOOK WIH
MIPOTUBOPEYUI, OJHAKO B (OPMYITHPOBAHUH OTBETA OTCYTCTBYET
JIOJDKHAsSL CBS3b MEXKIY aHAJU30M, apryMEHTaIuel U BBIBOJIAMU,
B PELICHUM 3a/lad MOTYT cojepxarbcs rpyoObie omuOku. s
MOJTyYeHUs] TPAaBUIBLHOTO OTBETa TPEOYIOTCS YTOUHSIONIUE
BOIIPOCHI.
He BoimonHeHsl o0s3aTesibHbIE  YCJIOBUSI TOATOTOBKH
CTYAEHTA K MPOMEKYTOUYHON aTTeCcTalMu, IIPEyCMOTPEHHbIE
nporpammont gucuuiuinHel, MJIM cTyneHT neMoHCTpupyer
HEIMOJIHOE  COOTBETCTBUE  3HAHMM, YMEHUW, HaBBIKOB
HeynosnerBopurenbHO
MPUBEACHHBIM B TaOMUIAX, JOIMYCKAIOTCS 3HAYUTEIbHBIC
OIIMOKH, MPOSIBISAETCS OTCYTCTBUE 3HAHUM, YMEHHil, HaBBHIKOB
MO0 psANy TMOKa3aTelei, CTYIEHT HCIBITHIBACT 3HAYUTEIIbHBIC
3aTPYAHEHUS] IPU ONIEPUPOBAHUH 3HAHUSIMU U YMEHUSIMH.
3. OueHouyHbIE CpeCTBA
HaumenoBanue IIpencraBnenue
Ne Kparkas xapakTepucTHKa OLIEHOYHOTO
OLIEHOYHOTO OLICHOYHOTO CpE/ICTBa
/1 cpencTBa
CpEJICTBA B ®OC
1 KonTponbHas CpenctBo NMpOBEPKH yMEHUM NMPUMEHATh | KOHTposbHbIE
(camocrosTenbHAs | TMONyYEHHBIC 3HAHUS JIA PEUICHUs 3a1ad | 3amaHus (mpumep)
) pabota OTIPENICTICHHOTO THMA IO TEME WIH
(KP) pazaeny
2 | Pacuerno-rpaduue | CpemcTtBo mpoBepku yMeHHH mpuMmeHsATh | Komrmuiekt 3amaHuit
ckas pabora MOJIy4eHHBbIE ~ 3HAHMS 1O  3apaHee | A BBITIOJIHEHUS
(PT'P) OTIPENICTICHHOW METOAMKE JUIsl PEIICHHs] | pacuyeTHO-Tpaduyeck
3a/ad WM 3aJaHuid [0 MOIYJIK WK | O paboThI
JUCLUIIJIMHE B LIEJIOM.
CpencTBo KOHTPOJISl, OPraHU30BaHHOE KaK
crenuanbHas Oecela TMeIaroruyeckoro
Yerublii paboTHuKa ¢ OOyYarOmUMCS Ha TEMBHI, Bompoch! 110
OHp00006€C€)10Ba CBs3aHHLIE C I/I3yqaeM0171 JTUCIUIUIMHOM, 1
TeMam/paszenam
3 HHUE, paccuMTaHHOE Ha BBISICHEHHE 00beMa
. JUCLUTIIUHBI
(YO) 3HAaHUH o6yqa}0meroc>1 110
OIIpeNIeIEHHOMY pa3zely, TeMe, mpodiaeme
U T.II.
Cucrema cTaHIapTU3MPOBAHHBIX 3a/IaHUM,
Tect MO3BOJISIONIAS
Bapuanr tecra
4 (T) aBTOMAaTU3HMPOBATh MPOLEAYPY U3MEPEHUS

VPOBHSI 3HAHUHM ¥ YMEHUHOOYYAIOIIETOCS.
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5 | Ox3amenanuonusl | CpeactBo NpOBEPKUM 3HAHMM, YMEHUH, | DK3aMEHal[MOHHBIE
e Ouersl HaBbIKOB. MOXKET BKJIIOYaTh KOMIUIEKC | OMIIETHI.

(3b) TEOPETUUYECKUX BOIIPOCOB, 3aj7ad4,
MPAKTUIECKUX 3aTaHUH.

3.1.Tekyuuii KOHTPOJIb

OneHo4HbIE CpEACTBA TEKYIIErO KOHTPOJS YCHEBAEMOCTH BKIIIOYAIOT KOHTPOJIbHBIE
BOIIPOCHI U 3a/laHusl B (popMe OJIaHKOBOTO TECTUPOBAHHUS JJISi KOHTPOJISI OCBOCHUS 00YYarOIUMUCS
pasnenoB IMCUMILIAHGL, ipueM PI'P.

Conep:kanue pacueTHO-rpauyeckoii padoTnbl.

PacueTrHo-rpaduueckas padora Nel no 1uHeiiHoi anaredpe.

Kparkoe conep:kanue pacueTHo-rpadudeckoit paboTsr:

Marpuusl u onpenenureny. PenieHne cucteM JMHEWHBIX anreOpanyeckux ypaBHEHUH METOJaMu
I'aycca, Kpamepa u 00paTHOI MaTpHUIIBL.

PacuetrHo-rpajduueckas padbora Ne2 no BeKTOpHOM ajredpe.

Kparkoe copepxkanue pacueTHO-rpaduyeckoil paboThl:

Bexrtopsl, nelictBus Haa BekTopamu. CKallIpHOE, BEKTOPHOE, CMELIAaHHOE ITPOU3BEIEHUS BEKTOPOB.
PacuetHo-rpaduueckas padbora Ne3 no aHaJIUTHUYECKOH reOMeTpPHH.

Kparkoe copepxkanue pacueTHO-rpaduyeckoil paboThl:

Paznuunble BHABI ypaBHEHUM IMPSMOW M IUIOCKOCTH. B3anMHOE pacnoyioKeHUue NpsIMbIX Ha
IJIOCKOCTH, MJIOCKOCTEHN B IPOCTPAHCTBE.

KoMmmiekT 3amannii

AJIS1 BBINOJIHEHHS pacueTHO-Tpaduyeckux pador (PI'P)
Mo JucuuIuinHe «J/JIuneiinas aaredopay»

PI'P Nel, vactn 1

-1 1 0 2 0 2
A=1 3 2 B=/0 -3 3
4 0 -3 1 1 -1
3aganue Nel. Jlanbl MmaTpuIlbl u

2 T
BrmomauTh JACHUCTBUA: A" +8B .

2 2 _
3aganue No2. [TpomokuTh JaHHOE MaTPUYHOE PABEHCTBO (24+3B)" —44" ~64B =1

Y IIPOBEPUTH €r0 sl MaTpull A U B U3 mepBoro  3ajaHusl.

3ananue No3. BeluuciuTh onpenenuTens AByMs ClIOCO0aMu: pa3okKeHHEM IO MEPBOM CTPOKe U
pa3ioKeHUeM TOo MEePBOMY CTOJIOILY.

— e OO
—_—N O
—_—
|
—

3ajanne Ne4. JIns qaHHOM MaTpHUIlbI HANTH 0OpaTHyto Marpuily. Caenars IpOBEPKY.
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0
1
2

W O N

-1

3ajmanue NeS. PemuTh MaTpuuHOE ypaBHEHHE AXB=C (naiitu X). Cnenarb IpoBEPKY.

P I O =

3aganue No6. HaiiTu panr MaTpuiibl.

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

PI'P Nel, 3apaHusi 0 pelIeHHIO CHCTeM JIMHEHHBIX ajiredpan4ecKux ypaBHeHUMH

3aganue Nel. Pemuth cuctemy meronoM Kpamepa. Cnenarb mpoBepky.

X +4x, —x; =-2
2x, +2x,+3x; =7
3x,+6x, —2x; =1
3aganue Ne2. Pemuth cucremy u3 Nel MeTooM 0OpaTHON MaTpHIIbL.

3aganue Ne3. Pemuth cuctemy u3 Nel metomgom [aycca.

3ananue Ne4. Pemute HeoHOpOAHYIO cucTeMy MetonoM 'aycca. Haiitu ob1ee pemenue u
YaCTHOE pPELICHUE.

X +x,+2x;+3x, =5
3x,+2x, —4x;, - 2x, =1
S5x, +4x, + 4x, =11
3aganue NoS. Pemmmth ogHOpOaHYI0 cucteMy meTtofoM ["aycca. Haiitu o6miee pemenue u @CP.
2x, +6x, —9x;, -9x, =0
4x, —=5x;+x, =0

3x,+3x, = 7x; —4x,=0
X, —3x,+2x;+5x, =0

PI'P Nel, yacth 2

m, n,

S

3aganue Nel. ITokaszaTh, 4TO BEKTOPBI
7 m=>1,-1,2),n=(2,0,3), p=(2,-11),a =(5,—-4,13).

BekTop ¢ 10 3TOMY Oa3UCy:

00pa3zyroT 6a3uc B MPOCTPAHCTBE U PA3JI0KHUTh
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—_— n —_— ’E
3amanne Ne2. Jlansl Bektopel 7 u . BBISICHUTH — KOJUTMHEAPHBI JIU BEKTOPHI ¢ U b

i =(28,-8,8),7=(21,6,—-6), @a=2+71,b =27

VAN
n|=2,(m,n)=135", @ =6n—m.

.||
3amanme Ne3. Haiitn ‘ , €CIIH

A ABC ZB A(;-1;2),B(3;3;2),C(7;1;2).

3ananue Ne4. Jlan Haiitn , €CIIN

Saganme No5. Tlpu kakux 'x' Bektophl @ u b NEPIEHIUKYISPHBI?

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

3ananue No6. Haiitu muromaap napamieorpaMMa, oCTPOSHHOTO Ha BeKTopax ¢ u b

7AN

a=2m-5n,b=m+n, n|=3,(m,n)=

m|=12,

T
-

3aganue No7. Haittu mimomans Tpeyronsauka ABC, eciiu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).

a,b,c
>7> " . BbISICHUTb — KOMIUTAHAPHBI JIU BEKTOPbI. BT BEKTOPHI HE

3ananue No8. JlaHbl BEKTOPBI

a,b,c

KOMILJIaHAapPHBI, TO HalTH 00bEM mapauiICeJaCiumIicaa, IOCTPOCHHOT'O Ha BEKTOPaAx u

OMPEJIENUTD — KAKYI0 TPOHUKY OHH 00pasyoT.
a(1;-1;5),b(2;4;-2),¢(3;0;1)

3aganue Ne9.  Jlns nmHeiiHoro omeparopa A 3amaHbl 00pa3bl 0a3MCHBIX 3JIEMEHTOB
Ae , Ae,, Ae,

e,e,,e, .
. 3amucaTh MaTpHily orneparopa A B 6asuce U Haiitu oOpa3

snmeMeHta X .
Ae =7Te +3e,-2e,, Ae
X=2e —4e, +e,
3amanme Nel0. Haiitu coOCTBEHHBIC 3HAUCHUS K COOCTBEHHBIE BEKTOPHI JIMHEHHOTO OTeparopa,
-4 1
A= 5
3aJIaHHOTO B HEKOTOPOM 0azuce Marpuliei

PI'P Ne 1, vactn 3
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3aganue Nel. ITpsimas L IPOXOIUT 4epe3 Touky A mapaiienbHO BEKTOpy q . [Ipsmas L

TIPOXOIHT Yepe3 TouKy B meprenukynspHo Bektopy /. HaiiTu TOUKy HepecedeHus MpsAMBIX 1
y

A(3;5),q(1;3), B(0;5),n(-3;4).

YIOJI MEKIy HUMH, €CIIH

[ [ .
3ananue Ne2. Jlama mpsamast | . ITpsmas 2 mpoxomut uepes toukn A u B . Haiitu paccrosuue

OT TOYKH TepeCcEeUEHHsI PAMBIX 4 U £ 710 TIpsIMOM L .
/- x=-8-3
"ly=3t+4, A4(4;0),B(7;3), [,:9x-12y+2=0.

. M, a =
3aganue Ne3. Hailitu paccTosiHME OT TOUYKH JI0 TUIOCKOCTH , IPOXOASAIIEH Yepe3 TOUKY

A nepneHINKYISPHO BEKTOPY N ecnu M, 0;1;7), A4(©2;-1;4), n (6; 22; -3).

Bayanne Ned4. Haiitu yronm Mexay miockocTeio & ¥ IIIOCKOCTHIO B , IPOXOAIEH Yepe3 TOUKU
4B C eemm @ Sx+y+4z-28=0, A(5;2;5),B(3;7;0),C(-4;-3;-1).
3aganue NoS. 3amucarh KaHOHUYECKHE YpaBHEHHUs IPSMOM, 3a1aHHOM OOIIMMHU YpaBHEHUSIMHU.
x+2y-9z-10=0;
3x+4y+8z—-24=0.

3amanue Ne6. Haiitu Touky nepecedeHus npsmMoi I wmnockoctn @ u YIrOoa MeXAy HUMH.

X:Z_l; o:x+2y—-3z-12=0.
4 2

l:x+2:
3

3aganue No/. Ilpsmas L npoxoaut uepe3 Touku 4 u B. Ilpsamas £ IIPOXOJUT uepe3 Touky M

. [ [
HePIEHIUKY/ISIPHO iockocTr & . Haiitu yron Mexmy mpsIMBIMH ' U 2 U BBISICHUTB — JICXKAT JTH

OHHU B 0)1HOI71 IJIOCKOCTH HUJIM CKPECIIMBAKOTCA.

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

+3)° )y _
3ajmanue Ne8. [y naHHOW KpUBOMA 49 25 yKa3arb (POKYCHI, SKCIIEHTPUCHUTET,
IUPEKTPUCHL. [TocTpouTh KPHUBYIO, H300pa3UTh (GOKYCHI, TUPEKTPHCHI.
2 2 _
3ananne No9. IlpuBecTH ypaBHEHHE KPUBOM 9x" —25y" —18x+200y -616=0

KaHOHUYCCKOMY BUAY U IMOCTPOUTH KPUBYIO.

KonTtpoJubHblie 3a1anus (mpuMepbl)
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BapuaHT.

y F(4)
1. Haiitu 3HaueHMs MaTpUuIHOr0 MHOTO4JICHA

-1 0
=—x’+2x° —x+3,4=
f(x) X +2x"—x+3, (3 2)

-8 2 -6 -3 -13

o 11 -3 13 5 17
2. HaiiTu panr MaTpuliibl NPUBEACHUEM K CTYIIEHYaTOMY BUY

I 2 1
3 53
7 -1

3. BBIYHCITUTE ONIpeIeIUTENh MPUBEICHIEM K CTYTICHUATOMY BHITY
4. Haiitu marpuiry, oOpatHyro naHHOW (a). Pemuts MarpudHoe ypaBHeHue (0)

1 2 1

2 _75 —31 (—13 _412}&)(:(_32 —31 (5) J
(a) (6)

5. Pemmthb cucteMy ypaBHEHHMH. YKa3aTh o0I1ee U OTHO YacTHOE peleHue ().

Pemnth cucteMy ¢ moMorsro 00paTHoil Marpulibl ¥ o popmynam Kpamepa (0)

4x,+9x, =5x; -8x, =5 X +2x,+x;,=5
3x,+7x, —2x; —4x, =4 3x,=5x, +3x; =7
(@) 2x, +5x, +x;+3x, =3 ©) 2x, +7x, —x; =13
Bapuanr
1. Pacrnincars pasnoxkenne Bektopa X 1o Bexropam P47
x={5,—12,1} p={1,-3,0} q={l,—1,1} r={0,—1,2}
2. Konnuneapus! mu Bextopsl ¥ u 4?
a=1{2,0,1} b={-231 p=2a+2b g=3a-2b
AA,A4,4,

3. HaHa nmupamMupja ¢ BEpIIMHaMHK B TOYKax
Al (_25 45 8) A2 (45_17 2) A3 (_89 7’10) A4 (_37 49 _2)
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Haiitu:

a) yrol Mexay pedpamu 4,4, , 44,

0) 00beM nmupamuabl

. A A4,
B) JIJIMHY BBICOTHI ONYIIIEHHOW Ha TpaHb

Al

I') HATH ATMHY MeIuaHbl, IPOBEICHHYIO U3 BEPLIMHBI ! K pedpy 44,

[ w

4. Beruuciurtb IJIoI@aab rnapajujiciiorpaMmma, OCTpOCHHOTO Ha BEKTOpax a n ba _ YToJI MCKOY

My [

BCKTOpaMU p u q

NN AN _Z
a=2p+q b=p-3q \P’=2’|q\=2’ “T

b

Bapuant

. M, (M MM 3)
1. HaiiTu paccTosiHUE OT TOUKU 70 TUIOCKOCTH

MO(—9;10;2) M1(0;7;—4) M2(4;8;—1) M3(—2;1;3)

b 5 2

x+y+z-2=0

.. {x—y—3z+6:0
2. Beinucarh KAHOHUYECKOE YPaBHEHUE MPSMOM:

x—=2 y-3 z+1

3. HaifTi TOuKy HepecedeHns IpsMOii U IIOCKoCTH: | 1 4y X+y+2z-9=0

P

P a 1. P(0:-13)
1 CUMMCTPHUYHYIO TOYKE OTHOCHUTCIIBHO IIPAMOUN * : u

4. Haiitu TOuKy
x-1_y_ 2
1 -1 1

o M
5. Haniucarp ypaBHeHHe ockoctd & mpoxonsiieit yepe3 ToUKy ~ 0 ¥ NePHeHIUKYISPHO

(MM,)  M,(3;2;0) M, (415) M,(2;-14)

IpsIMON : ,

Py .

a0

6. Haiitn kocHHYC ymiia MeXy IIIOCKOCTIMU )51

o,:3x—y+3=0 a,:x-2y+5z-10=0

BapuanT 3a1aHnii NPOMEKYTOYHOIO TeCTa
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1.1. HaiiTu panr MaTpuibl IPUBEACHUEM K CTYIIEHYATOMY BHY 3 13 5

[1 —2] _(—2 3 sj
1.2. Pemuth MaTpuyHOE ypaBHEHUE -3 4 310
X +2x,+x,=5
3x, =5x, +3x; =7

1.3. Pemmts cucremy o popmynam Kpamepa 2n +7x —x =13

2.1. Harmucats pasioskenue Bektopa X 1o Bektopam 224" %~ 5120 ,P= {1.-3,0]

g={L-11} r={0,-1,2}

3

w w

2.2. Beruuciuth Ionaiep napamiesiorpaMmma, moCcTpOoeHHOro Ha BekTopax ¢ u b a _ YroJa

N 0w

mexy Bektopamu P u 4

[AVAVA} w

ey ] T
a=2p+q b=p-3q p|=2 |a|=2 “ %
2.3. Jlana nupaMuia ¢ BEpIIMHAMH B TOUKAX 44, 4,4, . 4(6,1,3) , 4,(6,-2,-3) , 4(2,2,0) ,

A4 (—5,1,0)

y 4 4,4,
Haiitu JIMHY MEIHaHbl, IPOBEACHHYIO U3 BEPIIMHbI ~1 K pe6py

x=2 y-3 z+l

3.1. Haiftn ToUKy HepeceueHns psIMOi U TIOCKOCTH: | I -4 gy ¥ry+22-9=0

3.2. Haiitu TOUKy R CUMMETPHUHYIO Touke £ oTHOCHTENbHO MpsAMOi I P(O;_1;3) U

x-1_ y =z
1 -1 1,

. M
3.3. Hamucatp ypaBHEHHE INIOCKOCTH & Mpoxofsiieit yepes3 TOUKy ~ ° W MepIeHIUKYISIPHO

MpAMOI (M'MZ) : M, (3;2;0) , M, (4;1;5) , M2(2;_1§4).

2 2 —
4.1. Jlana KpuBasi BTOpOro mopsiaka ~ +4y —12x+16y+16=0 [Tony4ynTh KAaHOHUYECKOE YpaBHEHHE

KPHUBOU U ITIOCTPOUTH .€€
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! !

!
€,6,, € ,6,,6

4.2. CocTaBUTh MaTpHIly Iiepexosa ot 6aszuca % x Gasucy , €clu

b oW W Wy W W W o
e =2 +e,te; e,=¢—e,t+e; e, =¢ +2e+e

Kpurepum onenku:

- OLIEHKA «3a4TCHO» BBICTABIIACTCA CTYAEHTY, €CIM  OH pETyJIsIpHO B TEUEHHE CEMecTpa
MMpEACTaBJIsLTT PCIICHUA 3a4a4, BBIMIOJIHWII IMOJTHOCTBIO BCC 3aJlaHUSA W HX 3alllUTUJI, OTBCTUB Ha
BOIPOCHI ITPETIOAABATENS,

- OLIEHKa «HE€ 3a4TE€HO» BBICTABIAETCS CTYACHTY, €CIIM OH HEPEryJIsIpHO B TEYCHHUE CEMECTpa
NPEACTaBIsUT PEIEeHUs 3aJay, BBINOJHWI 3aJaHUs HE IMOJHOCTBIO WM BOOOIIE HE MPEACTaBIIsUI
paboTbl Ha TPOBEPKY, [OMYyCKAET CYIIECTBEHHbIE HETOYHOCTH B OTBETaX Ha BONPOCHI
IIPEIIOIaBaTEeIs.

Jlnst IpOBeACHUST TEKYIIEro KOHTPOJIS 3HAHWW CTYACHTOB B TUCTAHIIMOHHOM Qopmare B
paspabotaHHbIX Kadenpoit «MareMaTuka» OHJIAWH-Kypcax UMEIOTCS MPOMEKYTOUHBIEC (MPOOHBIC)
TECTHI.

3.2. IIpoMe:xyTOYHasI aTTeCTALMA

[TpomesxyTouHas aTTecTamus - (3K3aMeH) MIPOBOAUTCS IO OUIeTaM B YCTHOM (opme.
Bpewmst 11 moAroToBKHM OTBETa HAa BOMPOCHI HE Oosee 45 MUH.

buneT BKIIIOYaeT TEOPETUUECKUI BOIIPOC U 3a/1a4H.

KoMIiiekTsl 5K3aMEeHaMOHHBIX OUIETOB XpaHsTcs Ha Kadenpe «MaremaTuka.
TunoBbie BApUAHTHI OMJIETOB NMPUJIATAIOTCS.

KomiuiekT Bonmpocos
M0 TUCLMIINHE
«JInneiinas aaredpa»
Marpuisl, TUIIBI MaTPUL.
Onepaiuu ¢ MaTpullaMH, UX CBOMCTBA.
YMHOKEHHE NPSIMOYTOJIbHBIX MAaTPHIL.
Martpudanasi popMma 3armucHu CUCTEMbI JTMHEHHBIX alreOpanvyecKux ypaBHEHHUH.
Ornpenenurenu U X CBOMCTBA.
[Tonsitue onpenenutens. MUHOPHI U anredpanvyeckue T0NOTHEHHUS.
CucreMbl TUHEHHBIX aNTeOpanyeCcKuX ypaBHEHUH, OCHOBHBIC TIOHSTHS U OTIPEICTICHUS.
IIpaBuno Kpamepa penieHusi CUCTEM JTMHEWMHBIX YPaBHEHUM.
OO6parnas MaTpula 1 e€ BIYUCICHHE. YCIIOBHE CYLIECTBOBAHHS 0OpaTHON MaTpHIIbI.
10. Pemenue cucrteM JUHEHHBIX anreOpandecKuX ypaBHEHUN METOJIOM 00paTHON MaTpPHUIIHI.
11. Meton I'aycca pewieHust cucTeM JIMHENHBIX ypaBHEHUH.
12. Pemenune npou3BOJIBHBIX CUCTEM JIMHEUHBIX ypaBHEHUH MeToaoM [aycca.
13. Panr marpuusl. Teopema Kponekepa — Kanemnu.
14. OgHopoaHBIE CHUCTEMBI JIMHEWHBIX ypaBHEeHHU. Kputepuil cCylecTBOBaHHS HETPUBHAIbHBIX
peLIeHu.
15. IlonsiTue BeKTOpa M JIMHEHHbBIC ONEpallUK HaJl BEKTOPAMHU, CBOMCTBA OIEpalHii.
16. JluneitHass KOMOWHAITUS BEKTOPOB.
17. JluneriHass HE3aBUCUMOCTh U JIMHEWHAs 3aBUCUMOCTh T€OMETPHUYECKUX BEKTOpOB. Kpurepwii
JIMHEVHOM 3aBUCUMOCTH.
18. ITonsarue 6a3zuca. KoopaunaTel BeKTOpAa.
19. OproHOopMupOBaHHBIH 0a3uc. Pa3noxeHne BeKTopa 1o BEKTOpaM Oasuca.
20. YnopsimoueHHasi TpOilka BEKTOPOB.
21. CkansipHOe, BEKTOPHOE U CMEIIaHHOE MPOU3BEICHHE BEKTOPOB B OPTOHOPMUPOBAHHOM Oa3uce.
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22. YcioBus OPTOrOHAIBHOCTH, KOJJIMHEAPHOCTH U KOMIIAHAPHOCTH BEKTOPOB.
23. JIuHeiiHbIE IPOCTPAHCTBA.

24. Matpuna nepexoja ot 6a3uca k 0asucy.

25. CoOcTBEHHBIE BEKTOPHI U COOCTBEHHBIC 3HAUYEHUS MATPHIIBI.

AHajauTH4eckasi reomMeTpusi

1. Cucrembl koopauHar. JlekapToBbl IpPSIMOYTOJbHBIE KOOPAMHATBI Ha IUIOCKOCTH U B
IIPOCTPAHCTBE.

[TonspHas cucrema KOOpAUHAT.

PaznuyHble TUIIBI ypaBHEHUH TJIOCKOCTH U MPSAMOI.

Bpluucnenue paccTossHUN MeXAy ABYyMs TOYKaMU, TOYKOW U IIPSAMOM, TOUKOH U INIOCKOCTBIO.
Brruncnenue paccTosiHus MEKIy CKPEIMBAOIIUMUCS MTPSMBIMU.

Brluucnenue ynioB Mexay AByMs IPSIMBIMU, IIPSMOM U IUIOCKOCTBIO, ABYMS IIJIOCKOCTSIMHU.
KpuBble BTOpOro mopsiika HMX reoMETpUYECKHEe CBOWCTBA M ypaBHeHUs. [IpuBeneHne KpuBoil
BTOPOTO MOPsAJIKA K KAHOHUYECKOMY BHUTY.

8. Kanonuyeckue ypaBHEHUS 3JUIHIICA, TUIIEPOOIIBI, TapadoIIbL.

9. VYpaBHeHHE NOBEPXHOCTU BTOPOI'0 MOPsIKA.

10. Kanonnyeckue ypaBHeHUs cepbl, JUIUICON 1A, KOHYCOB, TUIIEPOOIONA0B, TapaboIoH I0B.

Nownhkwd

TunoBbie BApMAHTHI OMJIETOB
no aucuuruinae «J/Iuneiinast anredpa

MMHUCTEPCTBO HAYKHU U BBICILIEI'O OBPABOBAHU S POCCUMCKOIM ®EEPALIMU
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE
YUYPEXJIEHWE BBICHIETI'O OBPA3BOBAHUM A
«MOCKOBCKHH MOJUTEXHUYECKWI YHUBEPCUTET»
(MOCKOBCKHA NOJMUTEX)
®daxynbTeT 0a30BbIX KOMIIETEHITH, Kadenpa «Marematuka

Juctmmunaa  «JIuneiHas anreOpay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUWIET

1. Omnpenenuteny U UX CBOMCTBA.

1 2 -1 2
=2 1) 7 o
2. Peumth MarpuyHOe ypaBHeHue AXB=4  ecnn :
X +2x, =—1
y 2x,—3x, =12
3. PemmTh cucteMy METOIOM OOPATHOM MaTPHIIBI :

a=(-5,9,8), b=(-3,1-2), ¢=(-810,-10)

4. JlaHBl BEKTOPBI . IIpoBepuTh — KOMIUIAaHApHBI JIU

onn. Eciu Het, HaiiTH 06beM Mapasuienenuea, oCTPOCHHOro Ha BekTopax %0-¢

5. Haiitu yros Mexay BEKTOpaMHu a=01-2-2) y b=0200D

VYTBep:keHo Ha 3aceqanuu Kadenpsl MmaremMatuku « 03» 05 2023 r., nmpotokon Ne 10

N.o. 3aB. kadenpoit H.B. BacunbeBa / /
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MMHUCTEPCTBO HAYKHM 1 BBICILIETO OBPABOBAHU ST POCCUICKOM ®EEPALIN
OENEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
YUPEXIEHWE BBICIHIEI'O OBPA3BOBAHU A
«MOCKOBCKHU MOJJUTEXHUYECKWI YHUBEPCUTET»
(MOCKOBCKHWH NOJIUTEX)
®daxynbTeT 0a30BbIX KOMIIETEHITH, Kadenpa «Maremaruka

Huctmnnmuna  «JIuHeitHas anre6pay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUWIET

1. Jluneiinas komOuHaIms BekTopoB. basuc. Koopnunats! BekTopa.

31 0

{1 2 1}
T
2. BBIUMCINTB ONpeAETUTENb MaTPULLBI C=4" ecn 011 .

4x,—2x, +3x;3 =12,
X +5x, =3x; =1,

3. PemmTe cucteMy ypaBHeHHii MeTofoM ['aycca {le 3%y = 2% =3.

4. Tlokazarh, 4YTO BEKTOPBI m=(1,-1,2) , n=(2,0.3) , p=(=2-LD)

MIPOCTPaAHCTBE.

oOpasyror 0a3uc B

5. JlaHo o01iee ypaBHEHHE IPSIMON ~2x+3y=3=0- Hanucare: ypaBHEHUE MPSIMOH C YITIOBBIM
K03((UIIMEHTOM; YpaBHEHHUE NMPSIMON B OTpe3Kax; HOPMaJbHOE ypaBHEHHE MPSIMOIL.

YTBepxkaeHo Ha 3aceganuu kadeapsl MmareMaTuku «_03» 052023 r., mpotokon Ne 10

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

Jlns mpoBeneHUss MPOMEXKYTOYHOTO KOHTPOJIS 3HAHUM CTYIEHTOB B JIUCTAHIIMOHHOM
(hopmare B pazpaboTaHHbIX Kadenpoi «MaremaTruka» OHJIaiH-KypcaxX UMEIOTCS UTOTOBbIE TECTHI.
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