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1. Heau,3a7a4u ¥ IJIAHUPYeMble pPe3yJbTaThbl 00y4eHHs 10
AUCIHUTINHE

K OCHOBHBIM ye1sim OCBOCHUS TUCIMILINHBI «JInHeiHas anreOpa» clieyeT OTHECTH:

- BOCITUTAHHUE Y CTYJCHTOB OOIIEH MaTeMaTHICCKOU KYIbTYPBI;

- MPUOOpPETEHHE CTYJICHTaMH MIMPOKOTO KPyra MaTeMaTWYeCKHX 3HAHWH, YMCHHUH W
HABBIKOB;

- pa3BUTHE CIOCOOHOCTH CTYJICHTOB K HMHIYKTHMBHOMY M JEIyKTHBHOMY MBIIUICHUIO
HapsITy C pa3BUTHEM MaTEeMATHYECKON HHTYHUIIHH,

- YMEHHUE CTYJICHTaMHU pa3BUBaTh HABBIKM CAMOCTOSTEIILHOTO W3yuYeHHsl y4eOHOH u
HAYYHOW JTUTEPATYPHI, COJIECPIKAIICH MAaTEMaTHICCKUE CBEICHUS U PE3YJIbTATHI;

- TMOJTOTOBKY CTYJCHTOB K JEATEIBHOCTH B COOTBETCTBHU C KBAJTU(PHUKAIIMOHHON
XapaKTepUCTHKOW OakalaBpa IO HAMpaBlICHUIO, B TOM 4ucle (opMupoBaHUE YMEHUU
UCTIOJIB30BaTh OCBOCHHBIC MATEMaTHUECKUE METOIBI B IPOPECCHOHATBHOM IS TEITLHOCTH.

- TIOJATOTOBKY BBICOKOKBAIM(UIIMPOBAHHBIX KAJApPOB, BOCTPEOOBAHHBIX B YCIOBHSIX
UPPOBOH TYpOYJIEHTHOCTH W BBICOKMX TEXHOJIOTUYECKUX PHUCKOB COBPEMEHHOW IU(PPOBOU
YKOHOMHUKH.

K 0CHOBHBIM 3a0auam OCBOCHUS TUCIUILTUHBI «JIMHEHHast anredpay clieyeT OTHECTH:

- OCBOGHHE CTYyJICHTAMH OCHOBHBIX TMOHSTHH, METOJO0B, (OPMUPYIOUUX OOIIYIO
MaTeMaTHYECKYIO IMTOATOTOBKY, HEOOXOIUMYIO JUIsl YCIICIIHOTO PEIICHHS TPUKIIAIHBIX 33/1a4;

- (hopmupoBaHme y CTy/IeHTa TpeOyemMoro Habopa KOMIETSHIIHH, COOTBETCTBYIOIIUX €ro
HAIpaBJICHUIO TIOATOTOBKU M 00ECIIEUNBAIOIINX €T0 KOHKYPEHTOCTIOCOOHOCTh Ha PBIHKE TPYya.

O6yuenne mo nucuuiuinHe «JluHeitHass anreOpa» HampaBiIeHO Ha (QopMUpOBaHUE
y 00yUaronmxcs caeayonmx koMmmnereHui B cootBeTcTBur ¢ ®I'OC 23.03.03 «Dkcmnyaranus
TPAHCIIOPTHO — TEXHOJOTHYECKUX MAlIMH U KOMILIEKCOBY» (ypOoBeHb OakanaBpuara). Y TBEpKIEH
npuka3zoM MunoOpnayku Poccun ot 7 aBrycra 2020 r. Ne 916:

Koa m HauMeHoOBaHHe NuaukaTopsl 10CTHKEHUS
KOMIIeTEeHIINIii KOMIIETEHIIUH
HNOIIK-1.1 Ucnonp3yer METOIEI
MaTeMaTHIECKOTO aHaIu3a u

MOJICIUPOBAHUS JJIS1 PELICHUs] PUKIIAJIHBIX
3a/1a4 B MpodeccuoHaNbHOM cdepe

NOIIK-1.2 YmMeer ucnonb3oBaTh OCHOBHBIE
3aKOHBI €CTECTBEHHOHAYYHBIX IUCUUILUINH B

OIIK-1. Criocoben IPUMEHSTH npoQeccroHaIbHOM JEATENBHOCTH,

€CTECTBEHHOHAy4YHble M OOmenHKeHepHple | TPUMCHATE — MCTOIBI  MATCMATHYCCKOro
3HAHUSA, METObl MATEMAaTHYECKOrO aHanu3a u | 4HaIn3a U MOICIUPOBAHNA TCOPETHICCKUX 1

MOJICTHPOBAHHSI B HpO(I)CCCHOH&J'IBHOfI OKCIICPUMCHTAJIBHBIX UCCIICA0OBAHUA

JEATENLHOCTH NOIIK-1.3. Hcnonesyer B
poeCCUOHATIBHON JEATENIbHOCTH 3HAHUS O
MaTepuaax, MIPUMEHSIEMBIX IS

M3TOTOBJICHUS JIeTalIel U COOPOUHBIX €MHHUIL
aBTOMOOWIIEH, aHAIU3UPYET TEOPETUUECKUE U
JKCIIEPUMEHTAJIBHBIEC HAYYHBIE UCCIICIOBAHUS
[0 IIOMCKYy U IIPpOBEPKE HOBBIX HACH
COBEPILECHCTBOBAHUSA Ha3eMHBIX
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TPAHCIIOPTHO-TCXHOJOTHUYCCKUX MaAlIWH, HUX
TCXHOJOIN4YCCKOI' o O60py,Z[OBaHI/I$I.

2. MecTo IMCHUIUIMHBI B CTPYKTYype 00pa3oBaTeibHOM MPOrpaMMbl

JucuuruinHa OTHOCUTCS K oOsi3arenbHOM dactu Onoka bl: Monmyns «MaTtemaTtudeckue |
€CTECTBECHHO-HAYYHbIC AUCLIAIIIIMHBDY.
E€ usyuenue obecrneunBaeT U3yuyeHue AUCHUILUIMH
B obs3amenvrou uacmu:
- MaTeMaTHYECKNI aHaIn3;
- pusuka;
- CONPOTHUBJICHUE MaTEpUAIOB;
- TEOpeTUYECKasi MEXaHUKA;
- TEOpHUs BEPOSITHOCTEN U MaTeMaTHYECKasi CTATUCTHKA;
- TEPMOJMHAMHKA U TEIJIONEpEaaya;
- DKOHOMMKA U YIIPaBJICHUE NPEAIPUATUEM;
- TUAPABIIMKA U THAPOITHEBMOIIPUBO;
- TUQPOBBIE TEXHOJIIOTUH U UCKYCCTBEHHBI HHTEIJICKT B HA36MHBIX TPAHCIIOPTHO-TEXHO-
JIOTUYECKUX KOMIUIEKCaX.
B uacmu snexmugHuIX OUCYUnIuH.
- OCHOBBI aBTOMaTHU3upoBaHHOro npoektuposanus B CAIIP KOMITAC.

3. CTpykTypa u coaepkaHue TUCHUIINHBI
OO61mas TpyJ0eMKOCTh JUCHUTIIMHBI COCTABISET 3 3a4eTHbIE eAUHULIBI -108 yacos.

3.1. Buabl yueOHOI1 padoThI M TPYA0EMKOCTh

n/n Buj yueOHoii padoThl Koausecrso Cemectp 1
4acoB
AyIUTOpPHBbIE 3aHATHS 16 16
B ToM yucne:
Jlexuuu 6 6
1.
CemuHapcKue/MpakTHUECKUE 3aHATHS 10 10
2.
JlaGopaTopHbie 3aHITHS - -
3.
CamocrosiTeibHas padoTa 92 92
IIpoMeskyTOUHaAsi aTTECTALUSA
9K3aMEeH €] C)
Hroro 108 108




3.2. Temaruveckuil NJIaH U3y4YeHHUs] TUCHUIINHbBI

Pa3memién B mpunoxxenuu 1 k paboueii mporpamme.

3.3. Conepsxkanue pa3iesioB M CHUNINHBI

BBenenue

[Ipenmer, 3agaun u conepxanue TMCHUIUIMHBL. OCHOBHBIC TAIlbl PA3BUTHUS AUCITUTUIMHBI.
CrpykTypa Kypca, ero MecTo U pojib B IOJATOTOBKE OakajgaBpa, CBsA3b C IPYTUMU TUCIUTITHHAMHU.

Pa3nes 1. DiieMeHTBI JIMHEHHOM ajaredpbl

Tema 1. MaTpuubl 1 onpeaeJuTe M.

[Tonsitue matpunel. Buast Matpuu. [lefictBus Hag MmaTputaMu. Onepannuy HaJl MaTpULIAMU
U HUX CBOMCTBA. Onpenenurenu, ux cBoicTBa W BbluMcieHUs. IloHstuss mMuHOpa u
anredpandyecKkoro JOMONHEeHUs. Pas3noxeHue onpeaennTes Mo 31eMEeHTaM CTPOKU WK CTOJI0La.
Brruncnenue onpenenurened pa3anyHOro nopsaka.

OOpatHass MaTpuLla W aJrOpUTM €€ BBIYUCICHHS. ODJIeMEHTapHble NpeoOpa3oBaHUsS
matpull. [IpuBeneHne MaTpuibl K JUaroHaJbHOMY WM TpalnelueBUIHOMY BUAY. MaTpuuHas
(dopma 3arucu cUuCTeMbl IMHEHHBIX anredpandeckux ypaBHeHUi. PaHr maTpuiipl.

Tema 2.Pemienue cuctem JHHEHHBIX ajiredpanyecKuX ypaBHeHHH.

Cuctembl IMHEHHBIX alreOpanvyecKux ypaBHEHUN, OCHOBHBIC TIOHATHS. Pemenne cucrem
JUHEHHBIX ypaBHeHHH MeTtogoM Kpamepa, wmeTomomM oOpaTHOW MaTpHIlsl, MeTonoM [ aycca.
Teopema Kponekepa — Kamennu. PemieHue mpoW3BOJIBHBIX CUCTEM  JIMHEMHBIX ypaBHEHHI
MeroaoM ['aycca. Pemienue OZHOPOAHBIX CHCTEM JIMHEHHBIX YypaBHeHMil. Kpurepuit
CYIIECTBOBaHUS HETPUBUAIBHBIX PEILICHUI.

Pa3znea 2. DiieMeHTbI BEKTOPHOM ajaredpbl

Tema 1. JIunelinble omepanuy HaJl BEKTOpaMHU, X CBOWCTBA. JIMHeHHble KOMOMHALIUU
BEKTOpPOB. JIMHENHAass 3aBUCUMOCTb M HE3aBUCUMOCTb BEKTOPOB. ba3uC CHUCTEMBI BEKTOPOB.
EnuHCTBEHHOCTH pa3noKeHus BeKTopa 1o 6azucy. OpToHOpMUPOBAaHHBIH Oa3uc.

Tema 2. CxansapHoe, BEKTOPHOE U CMENIAHHOE MIPOU3BEACHUSA BEKTOPOB, UX CBOMCTBA. Y CIIOBHS
OpPTOTOHANLHOCTH, KOJIJTMHEAPHOCTH, KOMIUIAHAPHOCTH BEKTOPOB. BhIUMCIEHHE CKalsSpHOTO,
BEKTOPHOTO M CMEIIAHHOTO TMPOM3BEJCHHI BEKTOPOB, 3aJaHHBIX KOOpJUHATAMH B
OPTOHOPMHPOBAHHOM Oa3uce.

Tema 3. Jluneitnbie npoctpancTBa. [loHaTne 0asznca MPOCTpPaHCTBA TEOMETPHUYECKHX
BeKTOpoB. [IpeoOpazoBaHue MaTpUIIbl IMHEHHOIO ONlepaTopa Ipu Iepexoje oT basuca k Oazucy.
CobcTBeHHbIE 3HAUEHUS U COOCTBEHHBIE BEKTOPBI MATPHULIBI.

Pa3gen 3. KoMILIeKCHBIE YHCJIa H MHOTOYJICHbI

IlonsiTHE KOMIIIEKCHOIO YHCIIA. (DOpMLI 3aIIMCH KOMINICKCHBIX YHCCII. HeﬁCTBHH Hana
KOMIIIICKCHBIMHA YHCJIaMU. (DOpMy.TIa MyaBpa. H3Bneuenue KOpHA N-0# MOJ0KUTEIBHOM CTEIICHHU
W3 KOMIUIEKCHOTO uncia. Pa3inoskenne MHOTowIeHa Ha MHOKUTETH. OCHOBHAs TeOpEeMa anrerLI.

Pa3znen 4. Ananurudeckasi reoMeTpust



Cucrembl KoopAHMHAT. JlekapTOBBI IPSMOYTOJIbHBIE KOOPAWHATHI HAa INIOCKOCTH U B TPOCTPAHCTBE.
[TonsipHast cucreMa KOOpAMHAT.

Tema 1. IIpsiMble ¥ IUIOCKOCTH

Paznuunble TUIIBI ypaBHEHHH MIJIOCKOCTH U YPaBHEHUH NPsAMOH (Ha MIIOCKOCTH U B IPOCTPAHCTBE).
Brruncnenue paccTosHUM MEXKTy IBYMsI TOUKaMH, TOYKOM U MPSAMON, TOUKOW U IIJIOCKOCTBIO.
Brruncnenue paccTossHUA MEXAY CKPEINBAIOIUMUCS IPSIMbBIMU.

Brruncnenue yrioB Mexxay ABYMs IPSIMBIMH, NPSMOM U INIOCKOCTBIO, ABYMS IUIOCKOCTSMH.
Tema 2. KpuBble 1 NOBEpPXHOCTH BTOPOI0 MOPS/IKA

Kpuseie BTOpOro mopsiaka, ux reoMeTpu4ecKue CBOMCTBA M ypaBHeHMs. [IpuBeneHune KpuBOM
BTOPOTO MOPsIKa K KAHOHUYECKOMY BULY.

VYpaBHEHHE TOBEPXHOCTH BTOpOro mopsiaka. KanoHwueckue ypaBHeHHs cdepsl, dummIiconsa,
KOHYca, runep0osionja, napadoiaouaa.

3.4. TemaTuka NPAKTHYECKUX 3aHATHI N0 AucHuIInHe «J/InHeliHas anredpay»

Ne 3ansTHs Tema 3ansTus

1 Paznen 1. DiieMeHTHI JIMHEHHOH aJaredpbl. MaTpuiibl U
ONpEAEIINTENN, AEUCTBHSI HaJl MATPULIAMHU.
Cuctembl TUHEHHBIX aNreOpandecKux ypaBHEHHH, OCHOBHBIE

2 MIOHATUSA U ONpelecHus. Penenue CucTeM JIMHEMHBIX YPaBHEHUI
MeroaoM Kpamepa, MeTogoM oOpaTHON MaTPHIIbl, METOAOM
l"aycca.
Paznen 2. DuaeMeHTbI BEKTOPHOH aJjredpbl. BekTopsl.

3 Jluneiinple omepanu Haj ~Bekropamu. [loHsTue 0Gasuca
IIPOCTPAHCTBA TEOMETPUYECKUX BEKTOPOB. CKaIpHOE, BEKTOPHOE
Y CMEILIaHHOE NIPOU3BEACHUE BEKTOPOB, MXCBOKCTBA.
Pa3nea 4. AHanuTnuyeckasi reoMeTpus

4 Cucrempl koopauHaT. Pa3inyHble THNBI YpaBHEHUN NpPsSMON U
IJIOCKOCTH

5 B3anMHOE pacnonokeHwe IpsAMBIX Ha IUIOCKOCTM U B
IIPOCTPAHCTBE. BbIuKCIIEHNE PacCTOSHUN MEXY ABYMs TOUKaMH,
TOYKOM M  HpsAMOH. BplunmcineHue  pacCTOSHHAA — MEKIY
CKpEIIMBAIOIIMMHCA  HpsMBIMHA. B3anMHOEe  pacrnosiokeHue
IUIOCKOCTEN. DBblunciaeHue paccTOSHUN MEXAY TOYKOW U
IJIOCKOCTBIO

4. Y4eOHO-MeTOAMYECKOE M MH(POPMALIMOHHOE O0ecIeYeHue

4.1. HopmaTuBHbie 10kyMeHTHI M 'OCTbI

1. ®rocC 23.03.03 «OxcmryaTtanys TpPaHCIIOPTHO — TEXHOJOTMYECKUX MAIIMH U KOMIUIEKCOB)»
(ypoBeHb OakanaBpuaTa). Y TBepkAEH pukazom Munoopraayku Poccun ot 7 aBrycra 2020 r.
Ne 916.

2. Axanemudeckuil y4eOHBIN TIIaH MO HampamieHUIo moarotoBku: 23.03.03 «OkcmmyaTarus
TPAHCIIOPTHO-TEXHOJOTUYECKMX MAIMH H KOMIUIEKCOB» [Ipodunp «HXUHUPHHT W
AKCIUTyaTaIvs TPAHCIOPTHBIX cuctem». @opma 00yueHus — ounast. 2025.

3. Vka3 llpesunenta Poccuiickoit ®enepaunn or 01.12.2016 Ne 642 «Crparerun Hay4HO-
TEXHOJIOTHYECKOTo pa3Butus Poccuiickoit denepaunmy».

4. TIlpuka3z MunuctepcTBa oOpa3oBanus u Hayku Poccuiickoit @eneparmu ot 23.08.2017 Ne 816
«O0 yrtBepknenun Ilopsinka TOpUMEHEHUS  OpPraHU3alUsSMU,  OCYIIECTBISIOIIMMHU



00pa30BaTEIbHYIO JESITEeIbHOCTb, AJEKTPOHHOTO o0Oy4eHus, JUCTAHIIMOHHBIX
00pa30BaTeNIbHBIX TEXHOJIIOTUH MPHU peain3alui 00pa30BaTeIbHBIX IPOrPAMMY.

4.2. OcHoBHas IuTEpPaTYpa

1. 3abonorckuit B.C. JIuneiinas anreGpa u aHanutuueckas reoMeTpust (yueOHbIH KOMILIEKC):
yaeOHoe rmocobue, 2-e uzn. Crep. M.: M3a-so MIHOPA-M, 2022. 309 c. (Briciee
oOpa3oBaHue: OakanaBpHar).

2. Cuporuna UK. Jluneiinas anreGpa u aHanuTHYECKas TeOMETPHsI: UHTEPAKTUBHBIN KypC:
yaeOHoe mocobue st By3oB. CII6, U3n-Bo Jlans, 2022. 180 c.

3. Kypc nexmuit mo nuHeiHON anreOpe M aHAIUTUYECKOW TreoMeTpuu: yueOHoe mocodue. //
Kynapsasues b.1O., Matsam B.U., ITokazees B.B., Uepkecosa I'.B.. M.: MI'TY «MAMMWN», 2009.
— 362c. [http://lib.mami.ru/lib/content/elektronnyy-katalog. DnekrponHsIil pecypc. ]

4.3. JlonoJsHUTEJbHAs JUTEPATYypPa

1. KpaTkuii Kypc BBICHICH MaTeMaTUKH [DJIEKTpOHHBIM pecypc]: y4eb. - DIeKTpoH. JaH. -
MockBa:  JamkoB wu K, 2017. - 510 c. [Pexum  gocryma:  URL:
https://e.lanbook.com/book/93522. - 3ari. ¢ skpana.] .

2. 3y6xkos B.I'., JlaxoBckuit B.A., Mapteinenko A.U., MunocueB B.b., ITymxkaps E.A. Kypc
MaTEeMaTHUKH JIJIi TEXHUYECKHX BBICIIMX YueOHBIX 3aBeneHuid. Yactu 1-4. M.: MI'TY, 2012.
400 5k3.

3. Uneun B.A., Tlo3uax O.I'. Ananutmueckas reometrpus. M.: Hayka. ['maB.pen-us ¢usuko-
MaTeM.JIuT-pel, 1988. 224 c.

4. bexknemuines, [[.B. Pemenne 3amau u3 Kypca aHaJIUTUYECKOW T€OMETPUM WU JIMHEHMHOMN
anreOpbl [DIEeKTPOHHBIN pecypc]: yueld. mocobue - DNekTpoH. naH. - MockBa: OU3MaTIuT,
2014. - 192 c. [Pexum moctyma: URL: https://e.lanbook.com/book/59632. - 3ari. ¢ skpana. ]

4.4. DJekTpoHHBbIe 00pa30BaTeJbHbIE PeCYPCHI
[IpoBeneHue 3aHATHI M aTTECTAIMI BOZMOYKHO B AUCTAHIIMOHHOM (pOpMAaTe C MPUMEHEHHEM CH-

CTEMbI JHUCTAHIMOHHOTO 00yueHus yHuBepcutera (CO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadenpoii «MaTemaTHKa» AJIEKTPOHHBIX 00pa3zoBaTenbHbIX pecypcoB (DOP) mo Bcem pazaenam
POrPaMMBI:.

Hazpanue D0OP

Jluneitnas u BekTopHas anredpa | https://online.mospolytech.ru/course/view.php?id=3368
AHanuTHYECKAs TCOMETPHS https://online.mospolytech.ru/local/crw/course.php?id=2843
Jluneiinas anreOpa u | https://online.mospolytech.ru/course/view.php?id=462
aHAIMTHYECKAst TEOMETPUS

Pazpaboranubsie DOP BKIIOYAIOT TPEHUPOBOYHBIC K UTOTOBBIC TECTHI.

[Mopsimox mpoBeneHUs pabOT B IUCTAHIIMOHHOM (opMaTe YCTaHABIMBACTCA OTACIbHBIMU
PaCTOPSKCHHSIME  TIPOPEKTOpa MO0 y4eOHOW padoTe W/WIM ICHTPOM Y4eOHO-METOIUYCCKOM
paboThL.

Ka)K,I[LIfI CTy,Z[eHT OGecnequ I/IH,[[I/IBI/I,I[yaJ'IBHLIM HCOFpaHI/I‘leHHHM I[OCTyrIOM K SHGKTpOHHOﬁ
OUOIIMOTEKE MOCKOBCKOTO TIOJIATEXA
https://online.mospolytech.ru/course/view.php?id=7621&section=1.




WuTepHeT-pecypchl  BKIIIOYAIOT y4eOHO-METOAMYECKHE MaTepHalibl B DJICKTPOHHOM BHJIE,
npejcTaBiIeHHbIe Ha caiiTe mospolytech.ru B paznene: «LleHTp MaremaTHyeckoro ooGpa3oBaHMsD)

(http://mospolytech.ru/index.php?1d=4486,
http://mospolytech.ru/index.php?1d=5822).

[Mone3nbie yueOHO-METOAMYECKUE U HHPOPMAIIMOHHBIC MaTePHAJIbl IPEJACTABICHbI Ha calTax:
http://exponenta.ru, hitp://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepeuens pecypcoB HH)OPMATMOHHO-TEIICKOMMYHUKAITMOHHOHN ceTh « THTEpHET» ISl OCBOCHUS
TUCIUIITMHBL: Www.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. JIneH3MOHHOE M CBOOOTHO pacnpocTpaHsieMoe MPOrpaMMHoOe

ob0ecrieuenune

Ne| HammenoBanue | Pazpaborunk 1O HoctynHocTh Ccblika Ha Ennnblii peectp

(mpaBoodJsianarten | (JIMIEH3NOHHOE, | POCCHICKHX MPOrpPaMM AJsl
b) cB00OTHO 9BM u B/l (npn Haanumuu)
pacnpocTpansieMm
oe)
1 | AstraLinuxCom | OOO JInueH3noHHoE https://reestr.digital.gov.ru/ree
monEdition "PYCBUTEX- str/305783/?sphrase_id=9540

ACTPA" 36

2 | MoitOduc OOO "HOBBIE JIMuieH3noHHOE https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_1d=9433
TEXHOJIOT'NUN" 75

4.6. CoBpeMeHHbIe TIpodeccOHAIbHBIE 0a3bI JAHHBIX U HHGOPMAIIMOHHbIE
CIIPaBOYHbIE CHCTEMbI

Ilepeyens pecypcoB ceTu UHTepHeT, AOCTYNHBIX /I OCBOCHHUS AMCHUILINHBI:

HaumenoBanue

Ccbuika Ha pecypc

JocTynHoCTh

NHdopMaliuOHHO-CIIPABOYHBIE CHCTEMbI

https://stackoverflow.co

JoctymnHa B cetu

roCyJapCTBEHHBIX

StackOverflow o/ WutepHer 6e3
OTpaHUYECHUMN

npopmarmonnsie pecypest Cetdt | http:// www.consultant.ru | JlocTymso

Koncynbrantl Itroc

Hopran DeaepanbHbIX http://www.fgosvo.ru. HoctymHo




OGp%OBaTCHBHBIX CTaHOapTOB
BBICITIIETO 00pa30BaHUs

J1IeKTPOHHO-0UOJINOTEYHbIEe CHCTEMBbI

Jlann https://e.lanbook.com/ JloctymnHa B cetn
HuTepHer 6e3
OTpaHUYECHUHN

IPR Books https://www.iprbookshop | loctymHa B cetn
ru/ HuTepuer 6e3
OTpaHUYECHUUN

IIpogdeccuonanbubie 6a3b1 JAHHBIX

ba3a naHHBIX Hay4HOU http://www.elibrary.ru HoctynHo
AJIEKTPOHHON OMOIMOTEKH

(eLIBRARY.RU)

WebofScienceCoreCollection — http://webofscience.com | JlocTymHO

noJuTeMaTHueckas pedepaTHBHO-
o6ubnmorpaduyeckas u
HAYKOMETpUYeCKas
(bubnmuomeTpuyeckas) 6a3a JTaHHBIX

5. MarepuajibHO-TeXHHYECKOE o0ecredeHue TUCHUILIMHBI

MarepuanbHO — TeXHUYecKas 0a3a yHUBEpCUTETa 00eCieunBaeT MPOBEJCHUE BCEX BUIIOB
3aHSTUN, IPETYCMOTPEHHBIX YUYEOHBIM IJIAHOM, U COOTBETCTBYET JEUCTBYIOIIMM CAHUTAPHBIM U
IIPOTUBOIOXAPHBIM MIpaBUIaM U HOPMaM.

Kadenpa «Marematnka» uCHONB3yeT y4UeOHbIE ayauTopuud w3 obmero Qonma
YHUBEPCUTETA.

[Ipn HeoOxoaumocTH Ui TNPOBEACHHUS WHTEPAKTUBHBIX IPAKTUUYECKUX 3aHATHH
UCIIOJIB3YIOTCSI KOMIIBIOTEPHBIE KJIACCHl YHUBEPCUTETA.

6. MeToan4yecKkue peKOMeHIaluu

6.1. MeToauuyeckue peKOMEHAANUM JIsl NIPENoaaBaTe s
10 OPraHu3aluu 00y4eHH s

Hpenc;[e BCCTO, CIICAYCT O6paTI/ITB BHUMAHHC CTYACHTOB Ha TO, YTO MPAKTHYCCKU BCCh
M3y4daeMbIil UMY MaTepuall He TpeOyeT KaKOW-TH00 CTIeIUaTbHOU (IOTOJTHUTEILHOM ) TOATOTOBKH
U BIIOJIHE MOXET OBITh YCIENIHO HW3YyYeH, €CIM CTYACHThl OyAyT Ioceuiarb 3aHATHA,
CBOEBPEMEHHO BBITIOJHATH TIOMAITHHUE 33aHUs ¥ TIOJIB30BATHCS (IIPH HEOOXOIUMOCTH ) CHCTEMOM
IUIAHOBBIX KOHCYJIbTAallMd B TEYCHHE KaXKIOro ceMecTpa. Bomenmme B Kype MaTeMaTUKU
pa3aensl SBISIOTCS KIIACCHYECKUMH, B TO YK€ BPEMSI OHH MPAKTHYECKH OPUCHTUPOBAHBI, TAK KaK
UMEIOT ITUPOKOE PACTIPOCTPAHECHHE JIJISl PEIICHUS PA3HOTO POjia 3a71a4 BHYTPH CaMOW MaTeMaTHUKU
U TIPUKITATHBIX 337a4. FIX OCBOCHHE IIOMOXET CTYJICHTaM JIOTHYECKHA BEPHO, apTYMEHTHPOBAHO U
SICHO CTPOUTH YCTHYIO W NHCbMCHHYIO PCYb, YCICIIHO NPUMCHATHL HAKOIIJICHHBIC 3HAHHUA B
poeCCHOHATHLHOMN eATEILHOCTH.
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HeobOxonumMo ¢ camoro Hayaia 3aHATUH PEKOMEHJOBAaTh CTYJAEHTaM OCHOBHYIO H
JIOMIOJTHUTENBHYIO JIUTEPATYpy, @ B KOHLIE CEMECTpa JaTh CIUCOK BOIPOCOB AJIS MOATOTOBKU K
IK3aMEHY.

Ha nepBoM 3aHATHM IO JUCLUIUIMHE cIeyeT 00s13aTelIbHO MPOMH(POPMUPOBAThH
CTYJIEHTOB O BUJ€ U (hopMe MPOMEKYTOUHOM aTTECTAI[MH 110 AUCLHUILIMHE, CPOKAX €€
IPOBE/ICHUS, YCIOBHSIX JIOMyCKa K MPOMEXYTOYHON aTTeCTalluy, IPUMEHAEMBbIX BUaX
POMEKYTOUHOTO KOHTPOJIS.

N3noxeHne TEOpeTUUYECKOro MarepHaia JIOJKHO COINPOBOXKAATHCS HILUIFOCTPATHBHBIMU
npUMeEpaMu, TIIATEITFHO OTOOPAHHBIMH TPENOJaBaTeeM TaK, YTOOBl TEXHUYECKHUE TPYAHOCTH U
BBIKJIAZIK TIPH PEIIEHUM 3aJauyd HE OTBJEKAIM OT TIJIaBHOTO: OCMBICICHHS HJAE€U U CYTH
npUMEHseMbIX MeTon0B. ClenyeT Bceraa yKas3blBaTh HPUMEpbl IMPAKTHUECKOIO NPUMEHEHUs
PAcCCMOTPEHHBIX HA 3aHATUSAX YpaBHEHUN U (PopMyII.

HpaKTI/IIICCKI/Ie 3aHATUA OOJIXKHBI ObLITH OpraHnu30BaHLbI MPETIOAABATCIIEM TaKUM 06p3.30M,
YTOOBl OCTaBAJIOCh BpeMs Ha MEPUOJUYECKOE BBIOJHEHHE CTYIACHTAaMH HEOOJBILION
CaMOCTOSITENIbHOM paObOThl B ayAUTOPUH I IPOBEPKU YCBOEHHUS U3JI0)KEHHOT0 MaTepHaia.

[IpernonaBatens, BeAyLIMH NpakTUYECKUE 3aHATHSA, JTOJDKEH COIJIAaCOBBIBAThH Y4eOHO-
TEMaTUYECKUH IJ1aH 3aHATHH C JIEKTOPOM, UCIIOIb30BaTh €IUHYI0 CUCTEMY 0003HAUECHUH.

[IpernonaBatento crneayeT A00OMBATBCA CHCTEMATHYECKOM HENpPEPBIBHOW  pabOThI
CTYACHTOB B TCUCHHUEC CECMECTpPaA, H606XOI[I/IMO BBIABJIATH CUJIBHBIX CTYACHTOB U IIPHUBJICKATh UX K
Hay4YHOIl paboTe, K y4acTHIO B Pa3HOTO poJia OJIMMIINA/AaX U KOHKYpCax.

CTy#eHT [OJDKEH OllyIlaTh 3auHTEPECOBAHHOCTh MpEnojaBareisi B JAOCTH)KEHUU
KOHEYHOI'0 pe3yJibTaTa: B IPUOOPETEeHUN 00yYaroIMMKCs IPOYHBIX 3HAHUH, YMEHUH U BIIaJIeHUs
HaKOIJICHHOH WH(pOpMaImei Iy peieHus 3a/1a4 B TpopeCCHOHATBLHON e TeTbHOCTH.

6.1.1. O0pa3oBaTesibHbIE TEXHOJIOTHHU

Bo3MoxHO mpoBeneHHe 3aHATHH M aTTeCTaluil B JUCTAaHIMOHHOM (oOpMaTe ¢ NPUMEHEHHEM
CHCTEMBI TUCTaHIIMOHHOTO 00ydeHus yHuBepcurera (CJJO-LMS) Ha ocHOBe pa3paboTaHHBIX
Kageapoii «MaTemaTuka» 3IEKTPOHHBIX 00pa3oBarteibHbIX pecypcoB (DOP) (cm. n.4.4).
[Mopsimox mpoBeneHus: pabOT B TUCTAHIIMOHHOM (hopMaTe yCTAHABIMBACTCS OTIEIBHBIMH
PacHOPSDKEHUSAMH TPOPEKTOpa Mo ydeOHOW paboTe W/WiIM LEHTPOM Y4eOHO-METOIUYECKON
paboTHhL.

6.2. Meroanueckne yKasaHus 1J1s1 00y4AIOLIUXCS 110 OCBOCHHIO
AUCHUTLTHHBI

Pa3nes: 3/1eMeHTBI JIMHEITHON aIredpsbl

MaTpuusl 4 onpeaenutean. [Ipexae Bcero, CTyJEHT AOJDKEH MOHAThH, YTO MAaTpHIA —
9T0 Tabauua yucen (MpuyeM 3Ta Tabynia MOXKeT UMETh OJIMHAKOBOE YHUCIIO CTPOK M CTOJIOLOB, a
MOJKET OBbITh U IPSIMOYTOJIBHOI ), @ ONIPEJIEIUTENb- 3TO YHCIIO, 3alIMChIBAEMOE B BUI€ KBaIpaTHON
TaOJIMIIBI, TO €CTh ONPEAETUTEIH CYIECTBYIOT TOJIBKO Y KBaJJpaTHBIX MaTpPUIL.

Crnenyet 06paTuTh 0c000€ BHUMaHUE HA ONIEPALIUI0 YMHOKEHUS IPSIMOYTOJIBHBIX MaTpPHUIL
U TIOHATh, KAaKUM I0JIyyaeTcs MOPsAJOK MaTpHIbl — npousseieHus. OcoOEHHOCTh MaTpHI] TAKXKe
COCTOMT B TOM, YTO HPOM3BEJECHHME MATPHI| He IepecTaHOBOYHO, To ecth AB # BA Cnenyer
00s13aTeNIbHO yOEAUTHCS B 3TOM, PELIMB COOTBETCTBYIOIINE 3a0aUH.

BaxxupiM siBsieTcst moHATHE 00paTHOW MaTpuilbl. Hajno 3HaTh ycioBHe CyLIECTBOBAHMS
00paTHOW MaTpHILbI U AITOPUTM ee nocTpoeHus. [locne ee BhIUMCIEHUS Lenecoo0pa3Ho AeaThb

-1
TIPOBEPKY MpPABHIBHOCTH pEIIeHHs, BBIIOTHUB omepamuio ymHoxkenus 4 A=E (momxna
HOJYYUTHCS €IMHUYHAS MaTPULIA)
[Ipu u3ydyeHuu onpenenurTeneid Haa0 YETKO YCBOUTH MOHATHS MHUHOPA, alnreOpanyeckoro
JOTIOJIHEHUA, 3HaTh MHOTOYMCIIEHHBIE CBOWCTBAa omnpenenutens. JlIi OCBOEHUS TEXHUKHU
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BBIUMCJICHUSI OIpeNeIuTeNel 11enecoo0pa3Ho, BbIOpaB MPOM3BOJIbHBIN OINPEAEIUTENb BBIIIE
TPETHEro MOPsAKa, PACKPBITh €r0 pa3IMYHBIMU CIIOCOOAMU, IPUMEHSIS Pa3JI0KEHUE U [0 CTPOKaM
U 110 cTos0uaM. O6paTuTe BHUMaHUE, KaKHe CTPOKH (CTOJIOLIbI) IPEANOYTUTEIbHEE BEIOUPATH AJIs
PACKpBITUSL ONpPENENUTENs, YTOObl YHPOCTUTH €ro BbluMcieHHE. OcoOeHHO 3((eKTUBHO
BBIUKCJICHUE ONPEAEIUTENS C MOMOUIBI0 3JIEMEHTAPHBIX MpeoOpa3oBaHU, MPUBOASIIINUX €ro K
TPEYroJbHOMY BUAY.

[Ipn wm3ydyeHum pelmeHUl cucteM JIMHEWHbIX anredOpamdeckux ypaBHeHuil (CJIAY)
o0patuTe BHUMAaHUE, IPEXK/Ie BCEro, Ha MOHATHE PELICHUs CUCTEMbI U YCIIOBHSI CYIIECTBOBAHHUS
pelieHni B 3aBUCHMOCTH OT COOTHOILEHHUS MEXKIY PAHIOM MaTpHIlbl, PAHTOM PaCUIMPEHHOM
MaTpHIbl CUCTEMBl M UYHCIOM HEU3BECTHBIX M ypaBHeHHMH. OOpaTuTe BHUMAaHHE Ha YCIOBHUS
npumeHenus popmyn Kpamepa u merona od6patHoii MaTpuiibl. BHuMaTensHo pazdepuTe mpuMeps
pelIeHsT MPOM3BOJBHBIX CUCTEM JIMHEHHBIX anreOpanyeckux ypaBHeHHH Mmeronom [aycca
(BBeneHne Oa3UCHBIX U CBOOOIHBIX TIEPEMEHHBIX ).

Pa3nes: JieMeHThI BEKTOPHOM aaredpnl

[lpu wm3ydeHum HaHHON TeMbl OOpaTWTe BHHMAaHHE HA JIMHEWHBIC OIEpaluyd Hax
BEKTOPAMM, HA TOHATUS JIMHEHHONW HE3aBUCUMOCTU W JIMHEHHOW 3aBUCUMOCTH BEKTOPOB, Ha
dyHIaMeHTaIbHOE MOHATHE 0a31ca BEKTOPHOTO MTPOCTPAHCTBA (M OPTOHOPMHUPOBAHHOTO Oasmca),
Ha pa3JIoKeHue BEKTOpa Mo Oasucy.

3HaTh OIpeneaeHe, FEOMETPUUECKHE CBOWCTBA CKAJIIPHOTO, BEKTOPHOT'O U CMEILIAHHOTO
IPOM3BEACHUS BEKTOPOB, POPMYJIbI JUIs MX BBIYMCICHHUS B BEKTOPHOM U B KOOPIAUHATHON opMme.
OO0s3aTenbHO 3HATh U YMEThb IIPOBEPATH YCIOBHUS OPTOrOHAJIBHOCTH, KOJUIMHEAPHOCTH U
KOMIUIAHaPHOCTU BEKTOPOB.

Pa3nesi: KOMIUIEKCHBIE YMCJIAa 1 MHOTOYJICHBI

B srom paspmene, mpexne Bcero, HaloO MOHATh, YTO KOMILIEKCHOE YHCIIO SBHJIOCH
pacIIMpeHUeM TOHATHS JEUCTBUTENbHBIX YHCEIN, 3HATh OIpeaeieHre U Tpu (OPMbI 3alHCH
KOMIUIEKCHOTO yruciaa (aaredpanyueckyro, TPUTOHOMETPHUECKYI0 M II0Ka3aTeNIbHYIO),
TFEOMETPUUYECKYIO0 HHTEPIIPETALIMIO KOMIUIEKCHOTO YHCIIa M B3aHMHO-OJHO3HAYHOE COOTBETCTBUE
MEXly MHO’KECTBOM KOMILIEKCHBIX YHACEI U MHOKECTBOM TOYEK KOMIIEKCHOM INIOCKOCTH. 3HATh
dopmyny Oinepa. KommiekcHble uuclia MOXHO H300pa)kaTb € TIOMOIIBIO BEKTOPOB Ha
KOMIUIEKCHON IIOCKOCTH. [I03TOMY omepanuu CII0KEHHS M BBIYMTAHUSA KOMILICKCHBIX YHCEI
MOTYT OBITh CBEICHBI K OTIEpaIMsIM CI0KEHHUS U BEIUNTAHUS COOTBETCTBYIOIIUX BEKTOPOB.

Hano 3HaTh M yMeTh BBINOJIHATH ONEPALMA YMHOXKCHHS, NEICHHS, BO3BEICHHUS B
MOJIOKHUTEIbHYIO CTEIIEHh KOMIUIEKCHBIX YHMCEll, 3allMCAaHHBIX B TPUTOHOMETPUYECKOH (opme,
M3BJICYCHHS] KOPHS N-OM CTENEHU W3 KOMIIJIEKCHOTO YHUCIIA.

Crnenyer oOpaTHTh BHMMaHHE Ha TO, YTO MHOXKECTBO KOMIUICKCHBIX YHCEN SIBIISETCS
3aMKHYTBIM, TO €CTb JIt00as1 anreOpanyeckas onepanus Haj KOMIJIEKCHBIMH YUCIIaMU HE BBIBOJUT
3a mpezesbl 001aCTH KOMIUIEKCHBIX YHCEIL.

Hano 3Hate pasnuuHble BUABI PA3JIOKCHHS MHOIOWICHA HA MHOXKHTEIM IJIS CIIy4acs,
KOTJ]a Cpear KOpHEH MHOTOUYJIEHa MOTYT OBbITh KpaTHbIE, KOMIUIEKCHBIE KOPHU. DTH CBEICHUS
OyIyT UCHOJIb30BAThCS, HAIPUMEDP, B MHTETPAIbHOM HUCUUCIIEHUH IPU BBIYHMCIEHUU UHTErPajoB
OT  JpOOHO-palMOHAIBHBIX  (YHKIMA, TpU  pemleHHMH  JIMHEHHBIX  OJHOPOAHBIX
nudepeHIHATBHBIX YPAaBHEHHI N-TO TIOPSJIKA C IIOCTOSTHHBIMU KO3 QHUIIeHTaMU.

Paznesn: AnaauTudyeckasi reoMeTpust

[Ipy n3yyeHUH aHATUTUYECKON T€OMETPUU CIIENYET, MPEXKIE BCEro, MOHATh, YTO €€ 3ajaydeil
SBIISICTCSI U3yYCHHE TEOMETPUUECKUX OOBEKTOB MPH MOMOIIM aHATTUTUYECKHX METOJIOB alureOphl
1 MaTEeMAaTHYECKOTO aHaiu3a. B OCHOBE Takoro Mmoaxona JIEKHUT METOJ KOOPAWHAT, BIIEPBBIC
cUCTeMaTHUYeCKU puMeHeHHBIH P. Jlekaprom. OCHOBHBIE OHATHS FE€OMETPUM (TOUKA, MpsAMas,
IUIOCKOCTB) SIBJISIFOTCS HEONPEAENIEMbIMU, U I UX ONMMUCAHUS NPUMEHSETCS aKCHOMaTHYEeCKHH
METO/I, TMO3BOJISIOUINN YyCTAHOBUTh B3aMMHO OJHO3HAYHOE COOTBETCTBUE MEXKIY MHOXKECTBOM
TOYEK MPSIMONM M MHOXKECTBOM JEHCTBUTEIBHBIX UYUCENl M, TAKUM 00pa3oM, BBECTH CHCTEMY
KOOpJMHAT.
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Hazo geTko ycBOuTh pa3nuyHbie POPMBI YpaBHEHHU MPSIMOI U TUIOCKOCTH YMETh MEPEXOJUTH OT
onHOM Gopmbl kK apyroi. Cienyer OCMBICIUTD U YCIIEUTHO MPUMEHSTh PEIIeHUs] KIACCHUECKHUX
3a1a4 aHaJIUTHYIECKOU TCOMETPHUHU O B3aMMHOM PACIIOJIOKCHUHN MPAMBIX U HJ'IOCKOCTCI\/JI, YMETb
OTIPENIENIATh YIJIbI U PACCTOSHUS MEXKIY Pa3IMYHBIMH I€OMETPUICCKAMU OObEKTaMHU.

OTMeTHM B 3aKIIIOYCHHUEC, YTO YCIICITHOC U3YUCHUC OUCHUILIMHBI « JIunetinas anre6pa»,
npuoOpeTeHrne HeoOXOAMMBIX KOMIICTEHIIMNA, YMEHUI M HABBIKOB BJIAJICHHUS MaTEMAaTUYCCKHM
anmapaTtoM TpeOyeT OT CTYACHTOB OOJBIIONH CaMOCTOSTEIBHON paboTel. OOpaTHTe BHUMAHHE,
YTO KOJIMYECTBO YaCOB, OTBOJMMBIX Ha CAMOCTOSITEIBHYIO PabOTy B COOTBETCTBHH C yUCOHBIM
IIJIaHOM, 0OJIBIIIE YKCIIa 4aCoB, OTBOAUMBIX Ha BCC BU/IbI 4y IUTOPHBIX 3aHSTUMN.

7. ®OHJ OLICHOYHBIX CPEACTB

@DOoH/T OIICHOYHBIX CpPEACTB NpezacTaBieH B [Ipunoxennn 2 k paboueil mporpaMMe M BKIIIOYAET
pa3nelbl:

1. MeToabpl KOHTPOJISL U OLIEHUBAHUS PE3YJIbTaTOB 00YUEHUS

2 [llkana 1 KpUTEpPUU OLIEHUBAHUS PE3YIbTATOB 00yUEHUS

3. OneHouHbIE CPECTBA

3.1. Texymumii KOHTPOIb

3.2. [IpomexyTOUHast aTTecTaIus
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Ilpunoscenue 1

TemaTn4yecknii JIaH coaePKAHUA TUCUUILTHHBI «J/IMHeliHAsA anredpay» Mo HANIPABJIEHUIO MOATOTOBKHU
23.03.03 «IkcnyaTanusi TPAHCMOPTHO-TEXHOJIOTHYECKNX MAIIUH U KOMILIEKCOB)
Hpoduias «MHKUHUPHHT U IKCILUIYATALUSA TPAHCIIOPTHBIX CUCTEM.

bakanaspuar
®opMma 00ydyeHUs1 — 3204HAS
I'ox naGopa 2025/2026

H Buasbi yueoHoii padoTsl,
¢ BKJIIOYasi CAMOCTOATEIbHYIO Buabl camocTosiTeJibHOW padoThI Dopmbl
A aTTecTa
e padoTy CTyCHTOB, CrynenrToB u
a

C ﬂ U TPYAOEMKOCTH B Hacax

e

Pa3gean
ec C
n/n L CP | KC K.II
J | I/C | JIab KP.| = | PI'P | Pepepar | K/p | O | 3
ec C P .
T
P
a
IlepBblii cemecTp
1.1 | DnemeHTbI TUHEWHON anreOps 1 2 16

14




1.2

Marpuiibl U ONpEaETUTENN, UX CBOMCTBA U
Beruuciaeuue. Bornaua 3aganuii PI'P Ne 1
O JJUHEHHOW U BEeKTOPHOM ajreope.

16

1.3

Pemienue cucrem JHMHEHHBIX YpaBHEHHIA
merogoMm Kpamepa, meromom oOpaTHOM
Martpuiibl, MeTos1oM ["aycca

16

1.4

Bexropel.  Jlunelinbie omepauuMu Hazx
BEKTOpaMH, ux cBoiictBa. [lonsaTue Oazuca.
Koopaunarer BekTopa. KomimHeapHOCTS,
OPTOTOHAJILHOCTh W KOMIUIAHAPHOCTh
BEKTOPOB.

16

1.5

AHanuTH4YeCKas FeOMETpPHS.

CucreMbl KoOpAMHAT. PaznmuuHble THUIMBI
YPaBHEHUH MPSMOU U TUIOCKOCTH.

Beinaua 3aganuii PI'P Ne3 1o
AHAIUTUYCCKOW FEOMETPUH

16

1.6

B3auMHOe pacnonoxeHue MpsAMBIX Ha
IUIOCKOCTH U B IIPOCTPAHCTBE. Boruucnenue
pacCTOSTHUM  MEXIy JABYMS TOYKaMHU,
TOYKOMN 51 IPSIMOIA.. B3anmuoe
pacrnoyiokeHue IUIoCcKocTe. Brruncienue
pacCTOSIHUIA MEXAY TOYKOW U IIOCKOCTBIO

12

dopMma aTTecTaluu

19-
21

Bcero uacoB no pucuumjinge

10

92

PI'P
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IHpunoowcenue 2

OOH/J ONEHOYHBIX CPEACTB
MO JUCHMUILINHE

«/InneiiHas ajaredopa»

Hampasnenne moarorosku: 23.03.03 «Okcmiyaranus TpaHCIOPTHO-TEXHOJIOTMYECKUX MAIIUH U
KOMILIEKCOB.

[Ipodunp «MHKXUHUPUHT U SKCILTyaTalys TPAHCIIOPTHBIX CUCTEM).

®opma oOyueHHs: 3a09HASI.

Kadenpa: «MartemaTukay.

l.MeTOIll)I KOHTPOJIA 1 OICHUBAHUA PE3YJIbTATOB oﬁyquI/m

J11 KOHTPOJISI yCIIEBAEMOCTH M KaYeCTBAa OCBOCHMS JUCLUILUIMHBI HACTOSILEH IPOrpaMMon
HPEIYCMOTPEHBI CIIEYIOIIUE BUJIbI KOHTPOJIS:
- KOHTPOJIb TEKyLIeH ycreBaeMOCTH (TEKYLUI KOHTPOJIb);
- IPOMEKYTOYHAsI aTTeCTalMs (3K3aMEH).

2.11Ikajia ¥ KPpUTEPUHN OLIEHUBAHUA Pe3yJIbTATOB 00yUYeHMsI
@®opMa NPOMEKYTOUYHOM ATTECTAIUM: IK3AMEH

[IpomesxyTouHas arTecTaus o0yJyaromuxcs B GopMe SK3aMeHa MPOBOIUTCA 110 pe3yIbTaTaM
BBITIOJIHEHHUSI BCEX BUJOB Y4eOHOW pabOTHI, MPEIyCMOTPEHHBIX YYEOHBIM IUIAHOM IO JaHHOU
JUCLUIIINHE, IIPU 3TOM YYHUTBIBAIOTCSA PE3yJIbTaThl TEKYIIETO KOHTPOJISA YCIIEBAEMOCTH B TEUCHUE
cemectpa. OIeHKa CTETEHU TOCTHKEHUSI 00YUYarOIIUMUCS MJIAHUPYEMBIX PE3yJIbTaTOB O0YUYESHHUS 1O
JUCLUIIJIMHE IIPOBOJAUTCSA IPENOAABATENEM, BEAYIIUM 3aHATUSA 10 JAWCHUIUIMHE METOJI0M
DKCIIEPTHON oueHKHU. Ilo mroram mpoMeKyTOYHOM aTrTecTalMyd IO JUCUUIUIMHE BBICTABISACTCS
OLICHKA «OTIUYHO», «XOPOILIO», «yAOBIECTBOPUTEIBHO» WIIN «HEYAOBICTBOPUTEIBHON.

Ikaaa oneHUBaHUA Onucanne

BoimonHensl Bce o00si3aTeIbHbIE YCJAOBHSA MOJATOTOBKH
CTY/IeHTa K MPOMEe:KYTOYHOM aTTecTalllHu, IPeIyCMOTPEHHBIE

MNpOrpaMMoOll  AUCHHUIUIUHBL CTyneHT  IeMOHCTPHUPYET
COOTBETCTBUE 3HAHUM, YMEHHUW, HABBIKOB IOKa3aTEIsM,
OtanyHO MPUBEJICHHBIM B Ta0JHWIAX, OMEPUPYET MNPHUOOPETEHHBIMU

SHAaHUSIMHU, YMCHHUAMHU, HABBIKAMH, IIPUMCHACT UX B CUTyalUIX
MOBBIIIEHHOM CII0KHOCTH. HpI/I 9TOM MOTYT OBITE AOIMYHICHBI
HC3HAYUTCIIbHBIC OIJ_II/I6KI/I, HCTOYHOCTH, 3aTpyAHCHHUA IIpU
MEpEHOCE 3HAaHUU U y'MeHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBIC 3a/1a1H.

BrinmonHensl Bce 00s13aTeJIbHbIC YCJIOBHSA TOATOTOBKH
Xopowo CTYJAEHTA K NMPOMEKYTOYHON aTTeCTAIMM, IIPEyCMOTPEHHBIE
IIPOrpaMMOi JUCLUILINHEL. Crynent JEMOHCTPUPYET
COOTBETCTBUE 3HAHUI, YMEHUW, HABBIKOB IIOKA3aTEIsM,
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MPUBEJCHHBIM B Ta0JHIAX, OMNEpUPYeT NPUOOPETCHHBIMU
3HaHUSMHU, YMEHUSAMH, HaBbIKaMHU. B To e BpeMs nmpu oTBeTe
JOMYCKAaeT HECYIIECTBEHHbIE MOTPEIIHOCTH, 3aJa4d pPElaeT ¢
HeJ0YeTaMH, HE BIHSIOMIKUMHU Ha OOIIMIA X0/ peLIeHHs.

BrimonHensr Bce o00si3aTesibHbIE  YCJOBHS TMOATOTOBKH
CTY/J€HTA K NMPOMEKYTOUHOI aTTecTalluM, MPEyCMOTPEHHBIE
NpOrpaMMoONl  AUCUUIUIUHBI. CTyneHT  IEeMOHCTPUpPYET
COOTBETCTBUE 3HAHUM, YMEHHUW, HABBIKOB IOKA3aTEIsM,
MPUBEICHHBIM B Ta0JHIAX, OMNEpUpyeT NPUOOPETECHHBIMU
3HaHUSAMH, YMEHUAMHU, HaBbikamMu. Ho moka3biBaeT HermayOoKue

Y 10BNETBOPUTENBHO
3HAaHUA, TPU OTBETE HE JMAOMyCKaeT TpyObIX OMHMOOK WU
MIPOTUBOPEUHil, 0THAKO B (POPMYJIUPOBAHUH OTBETA OTCYTCTBYET
JOTHKHASL CBSI3b MEXK/Iy aHAJIM30M, apTyMEHTallMel U BIBOJaMH,
B pEIICHHH 3a7ad MOTYT COJAep)KaTbcsi rpyObie ommOku. J{is
MOJTy4eHHUsI TPABUIBHOTO OTBETa TPEOYIOTCS YTOUYHSIOIIHE
BOIIPOCHI.
He BbimonHeHsl oO0si3aTe/ibHble YCJAOBHSI NOATOTOBKH
CTY/I€HTA K NMPOMEKYTOUHOM aTTeCTAIMM, TPEyCMOTPEHHBIE
nporpammont gucuuiuineel, MJIM  cTymeHT neMoHCTpupyer
HENOJIHOE  COOTBETCTBUE  3HAHWM, YMEHHH, HABBIKOB
HeynosnerBopurenbHo
MPUBEJCHHBIM B Ta0NWIax, JJOMYCKAIOTCS 3HAYUTEIbHBIC
OIIUOKH, POSIBIIETCS OTCYTCTBHE 3HAHUM, YMEHHM, HABBIKOB 110
psAAy ToOKa3aTelneW, CTYIEHT HCIHBITBIBAET 3HAUYNUTEIIbHbIE
3aTpyAHEHUS TIPU ONIEPUPOBAHUH 3HAHUSIMH H YMEHUSIMHU.
3. OueHo4HbIE CPeACTBA
HaumenoBanue [Ipencrasnenue
Kpartkas xapakTepucTika OlleHOYHOTO
i OLIEHOYHOT'O cpescTra OLICHOYHOI'O CPEJCTBA
cpeacrTaa B ®OC
KonTtponbsHas CpenctBo mpoBepKH yMEHUM mpuMeHITh | KoHTposiabHbIE
(camocTosiTenbHAsL | TOJYYEHHBIE 3HAHUS JUJIS PEIICHUS 3a7ad | 3a1aHus (IpuMep)
) paboTta OTPENICJICHHOTO THUIA 1O TEeME WIH
(KP) pazneny
PacuetHo- CpenctBo mpoBEepKH YMEHUW MpUMeHATh | KoMIuiekT 3agaHuii
rpaduueckas MOJIydeHHblE  3HAHHWS 1O  3apaHee | JJs BBITIOJTHEHUS
pabora OTpeICIEHHOW METOJUKE [JIsl PEIIeHHs | pacyeTHO-
3a/ad WM 33JaHAi 10 MOXYJII0 WK | Tpaduueckoi paboThl
(PTP) JTUCLUILTAHE B IIEJIOM.
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CpeacTBO KOHTPOJIS, OPraHU30BAaHHOE KaK
crienManbHas Oeceqa MeIarormyeckoro
paboTHUKa C OOydYaromuMcsi Ha TEMBI,

YcTHbli onpoc- N .
CBSI3aHHBIE C U3y4YaeMOW JUCUUIUIMHOU, U

Bomnpocsl o

cobecenoBanue, TeMaM/paszesam
3 paccuyMTaHHOE Ha BBIICHEHHWE oO0OBeMa
(YO) o JUCLIUILINHGI
3HAHUHI oOyu4arorerocs j5(0)
OTIpeNIeTICHHOMY pa3zielny, TeMe, podeme
U T.II.
CucreMa cTaHAapTU3UPOBAHHBIX 3aJJaHUM,
[MO3BOJIAIOLIAS
Tect m
4 (T) aBTOMAaTU3HUPOB Bapuanr tecra

aTh MPOLEAYPY U3MEPEHHUS YPOBHS 3HAHUI

Y YMEHUHOOYYaromerocs.

5 | Ox3ameHanuonHbl | CpeAcTBO NPOBEPKM 3HAaHUM, YMEHHUH, | DK3aMEeHAallMOHHbIE

e OuneTsl HaBBIKOB. MOXET BKJIIOYAaTh KOMIUIEKC | OWJIETHI.
TEOPETUUECKHUX BOIIPOCOB, 3ajad,

(9b) MIPAaKTHYECKUX 3aaHUM.

3.1.Tekymuii KOHTPOJIb

OneHoYHbIE CPEICTBA TEKYIIIETO KOHTPOJIS YCIIEBAEMOCTH BKIIFOUAIOT KOHTPOJIBHBIE BOIIPOCHI
U 3a/1aHus B popMe GIIaHKOBOTO TECTUPOBAHUS ISl KOHTPOJIS OCBOCHHS 00YYaIOIIMMUCS Pa3IeioB
JUACUUIUIUHBL, ipueM PI'P.

Coaep:xkanue pacuyeTHO-TpaduyecKkoi padoThl.

PacuetHo-rpadguueckas padora Nel no JmHeiiHoi aaredpe.

Kpatkoe coneprkanue pac4eTHO-rpauIecKoil pabOThI:

Martpuisl U onpenenuTenu. Pemenne cucteM JTHUHEWHBIX anreOpanyecKuX ypaBHEHUH METOIaMu
["aycca, Kpamepa u oOpaTHOI MaTpHIIbL.

PacuyerHo-rpadguyeckas padora Ne2 mo BeKTOpHOI ajaredpe.

Kpatkoe conep:xanue pacueTHO-TpapuuecKoil paboThI:

Bekropsl, nelictBusa Haj BekTopamu. CKaasipHOE, BEKTOPHOE, CMEIIAHHOE IPOU3BEACHHS BEKTOPOB.
PacuerHo-rpadguyeckas padora Ne3 mo aHATUTHYECKOM reOMEeTPHH.

Kpatkoe conepxanue pacueTHO-TpapuuecKoil paboThI:

Paznuynble BUIBI YpaBHEHUM MNPSIMOM M TUIOCKOCTH. B3aMMHOE pacmnojioKeHHWE MNpsAMBIX Ha
IUIOCKOCTH, IIJIOCKOCTEN B IPOCTPAHCTBE.

Kommexr 3aganuii
JJIsl BBINIOJTHEHNsI pacyeTHO-rpaguyeckux pador (PT'P)
1o JucuuiuivHe «JInHeitHas aaredpa»

PI'P Nel, vactp 1

3aganue Nel. J[aHbl MaTpUIIbI u

o 2 T
BemomauTts neiicteusi; A° +8B° .
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2 2
3amanue Ne2. [IpooikuTh JaHHOE MAaTPUYHOE PABEHCTBO (24+3B)" -44" -64B =...
Y IIPOBEPUTH €r0 AJi MaTpull A U B U3 IepBOro  3a/aHusl.

3aganue Ne3. BerunuciauTh onpeaesnTellb AByMs CIIoCO0aMU: pa3ioKeHHEM IO EPBOl CTpOKe U
pasioKeHHEM IO EPBOMY CTOJIOLTY.

1 0 -1 2
0 2 1 -1
1 1 -1 1
1 1 -2 1

3apanue Ne4. [l naHHON MaTpHIbl HAUTH 00paTHYI0 MaTpuily. ClenaTh MpOBEPKY.

0
1
2

W o N

-1

Bamanue No5. Pemmuts Matpuunoe ypapuenne AXB = C (naiitu X). Crenath mpoBepky.

(2 L) %)

3ananue Ne6. Halitu paHr MaTpuisl.

1 -1 23 7
0 43
2 § 9 15
3 -8 2 6 20)

PI'P Nel, 3amaHus 10 pelieHUIO0 CHCTeM JIMHEHHBbIX ajiredpanyecKkux ypaBHeHH

3ananue Nel. Pemuts cucremy metonoM Kpamepa. Cnenatb mpoBepKy.

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

3amanne No2. Pemuth cuctemy u3 Nel MeTogoM 0OpaTHON MaTPHILBI.

3amanue Ne3. Pemnts cucremy u3 Nel metonom [Maycca.

3amanne No4. Pemnth HEOTHOPOIHYIO cucTeMy MeToioM ["aycca. Haiitu obiiee pemienue u
94acTHOE PEUICHHUE.

X +x,+2x;+3x, =5
3x, +2x, —4x, - 2x, =1
5x,+4x, + 4x,=11

3amanne NoS. Pemmth oHOpOAHYIO cucTeMy MeTosioM ['aycca. Haiitu obmee pemenne u @CP.
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2x, +6x, —=9x, - 9x, =0
4x, —5x;+x, =0
3x,+3x, = 7x;,—4x, =0
X 3%, +2x;+5x, =0

PI'P Nel, yactp 2

3ananue Nel. Tlokasats, uto BekTopsl "> > P oBpasyior 6asuc B IPOCTPAHCTBE U PA3JIOKUTH

BEKTOP a 1o 3TOMY 633Hcy; m = (19 - 15 2)7 n= (27 0: 3)3 ]_) = (_29 - 19 1)9 a= (59 - 45 13)

3ananue Ne2. Jlansl BekTopsl 7 u ' BEISCHUTH — KOJIIMHEAPHE! JTH BEKTOPHL & 1 b

m=(28,-8,8),7 =(-21,6,—6), a=2im+71,b =27 —n.

AABC Haiiru £B

A
3ananue Ne3. Haiitu ‘a ”|:2» (m,n)=135", a=6n—m.

, €CITN

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

3ananue Ne4. Jlan , €CIId

Bamanme No5. Ilpu kaxux 'x' BekTopel @ u D mepneHaukymspHbi?

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

Baganue No6. Haiitu muionaas napajuieorpaMma, HOCTPOEHHOTO Ha BEKTOpax ¢ u b

_ B A r
n|=3,(m,n)=g.

3amanne No7. Haiitu mmomans tpeyronpauka ABC, ecmu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).

3amanue Ne8. Jlanbl BekTopel 4> b,c . BBIACHUTB — KOMILUTaHApHBI JIX BEKTOPHI. ECiin BEKTOpEHI HE
KOMILTAHAPHEI, TO HAHTH 00beM MapajienenuIea, MoOCTPOEHHOTo Ha BekTopax 4» b,c u

OTIPeNIeNIUTh — KaKylo TPOWKY OHU 00pa3yroT.

a(1;-1;5),b(2;4;-2),¢(3;051)

3anpanue Ne9. JInsg nuHeiHoro oneparopa A 3a1aHbl 00pa3bl 0a3UCHBIX 3JIEMEHTOB Ae, de,, Ae,

. 3anmucaTh MaTpHIly onepatopa A B 0azuce €1> €25 €5 y Haiitn obpa3

3JICMEHTa X .

AN
Q|

=T7e +3e

=

=2e —4e,+e
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3amanne Nel(0. Haiitu coOCTBEHHBIC 3HAUCHUS U COOCTBEHHBIC BEKTOPHI JINHEHHOTO OIepaTopa,

-4 1
A- [ : Zj |
3aJIaHHOTO B HEKOTOPOM 0a3mce MaTpHIle

PI'P Ne 1, yacTtp 3

[

3ananue Nel. [lpsamas /) npoxonut uepes Touky A mapasmiensHo BeKTOpY q. IIpssmas “2

IPpOXOIHUT 4 TOYK INCPHCHAUKYJIAPHO BCKT! _. WTH TOUYKY I YCHUS IIPAMBIX U
0XO, €peE3 TO BCC O BEKTO n . Ha (0) epeceuc

A3;5),q(153), B(0;5), n (=3;4).

YIOJI MEXIY HUMH, €CIIU

3apanue No2. Jlana npsimast /i . [Tpsamas 2 npoxoaurt uepes Toukn A u B . Haiitu paccrosnue ot

[ [

TOYKH IICPECCUCHU IIPSIMBIX ll U "2 10 IpsAMOH 3.

x=-8t-3
! '{y =3t+4, A(4;0),B(7;3), [,:9x-12y+2=0.
3amanue Ne3. HaliTu pacCTOSIHHE OT TOUKH M, JI0 TIOCKOCTH & , pOXoJseii uepes Touky 4

TIepIIeHTUKYIAPHO BEKTOPY 7 , eciu M, 0;1;7), 4Q2;-1;4), n(6;22;-3).

3ananue Ne4. HaiiTu yroa Mexay MIOCKOCTBIO & U INIOCKOCTBIO B , IPOXOJALICH Yepe3 TOUKU
4,B C.eom @ Sx+y+4z-28=0, A(5;2;5),B3;7;0),C(—4;-3;-1).
3apanue NoS. 3amucaTh KAHOHUYECKHE ypAaBHEHHS MPSIMOIL, 3aJaHHOI OOLIMMH ypaBHEHUSMHU.
xX+2y-9z-10=0;
{3x+4y+82—24=0.

3ananue Ne6. HaiiTi TOuKy mepecedenns npsaMoil [ ¥ mIOCKOCTH ¢ ¥ yron MeKIy HHMH.

x+2
3

Z:Z_l; a:x+2y-3z-12=0.
4 2

l:

3ananue Ne7. [lpsmas /) IpoxoauT uepe3 Touku 4 u B. Ilpsmas L IIPOXOAMT Yepe3 TOuKy M

NEPNEHANKYISIPHO IVIOCKOCTH & . HaliTw yrosa Mexay npsiMbIMU /) u L Y BBISICHUTB — JIEXKAT JIA
OHHM B OJTHOM IUIOCKOCTH MJIM CKPELIUBAOTCSI.

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

3amanue Ne§. Jlns nansoi kpusoit 49 25 yka3zath QOKyCHI, SKCIEHTPHUCHTET,
IUpeKTpUcHL. I1ocTpouTh KpUBYIO, H300pa3uTh (OKYCHI, TUPEKTPHCHL.
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2 2
3ananne Ne9. TTpusectn ypasuenne kpusoii 9X —25y" —18x+200y—616=0
KaHOHUYECKOMY BHIY U OCTPOUTH KPUBYIO.

KonTtposabHblie 3aqanus (mpuMepbI)

BapwuaHr.

1. Hatitu 3HaueHns MaTpU4IHOI'O MHOT'OYJICHA F(A)

f(x)z—x3+2xz—x+3,A=[_31 ;)J

-2 0 8 1 -5
3 -1 7 2 4
-8 2 -6 -3 -13
. 11 -3 13 5 17
2. Haiitu panr MaTpuIibl IPUBEICHUEM K CTYIIEHYaTOMY BHIY
1 2 1
3 -5 3
3. BeraucauTes onpeaenanuTeNb NPUBEICHUEM K CTYIIEHYaTOMY BUY 2.7 -1

4. Haittu matpuily, oopaTHyio naHHOH (a). PemuTh MaTpuuHoe ypaBHeHue (0)

1 2 1

3 253 12}, (235
@ 2 7 -1 (6)[_3 4] _(3 -1 0]

5. Pemuth cucteMy ypaBHeHUH. YKa3zaTh 001ee U OJJTHO YaCTHOE pelIeHue (a).

Pemmuts cucreMy ¢ momonisio oOpaTHoi MaTpuilsl U o popmynam Kpamepa (0)

4x,+9x, —5x,—8x, =5 X, +2x,+x,=5
3x,+7x,—2x,—4x, =4 3x,=5x, +3x; =7
(2) 2x, +5x, +x;+3x, =3 (6) 2x,+7x,—x;, =13
Bapuant
1. Pacnmcatp pasnoxeHue BeKTopa X 110 Bekropam P>4>7
x={5-12,1} p={L-3,0} ¢={1-11} r={0,-12}

b

2. Komnmmneaphs! i BekTtopsl P u 97

a={2,0,1} b={-231} p=2a+2h ¢=3a-2p
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3. Z[aHa nupamMmujia ¢ BEpIuinHaMu B TOUKaX A1A2A3A4 .

A(-2,48), 4,(4,-1,2) A(-8,7,10) 4,(-3,4,-2)

Haiitu:

a) yroi Mexay pedpamu 44, AA,

0) 00beM TUPAMHU/TIBI

B) JUIMHY BBICOTHI OIYILIEHHOM Ha I'paHb A A4,

T') HAUTH IJTHHY MEIMaHbl, TPOBEICHHYIO M3 BEPIITHHBI 4 ¢ pedpy A4,

4. BeIUnCIUTH TUIONTA/b MapajieNorpaMMa, HOCTPOEHHOTO Ha BekTopax @ u b & — yron mexmy

BekTtopamu P u 4

. _r
a=2p+q b=p-3q, =2 la|=2 “T%
Bapuant
1. HaliTu paccTosiHHE OT TOUKH M, J10 TUIOCKOCTH (M MM 3):

M, (-9;10;2) M, (0;7;—-4) M,(48-1) M,(-213)

b b b

x+y+z-2=0

2. Boinucarh KAHOHUYECKOE yPABHEHHE ITPAMOIA: {x —y—3z+6=0

x—=2 y-3 z+1

3. Haiitu TOUKy TepecedeHns npsiMoi 1 IIocKocTh: 1 1 —4 yX+y+2z-9=0
4. Haiitu TOYKYy B CUMMeTpHYHyl0 Touke © orTHocuTensHO mnpsamoit /: P(O;_1;3)
x-1_y _z
1 -1 1

5. Hamucatrh ypaBHEHHME IUIOCKOCTH & TPOXOJSIEH uepe3 TOUKY M, y HEepPIEHIUKYIIPHO

— (Mle); M0(3;2;0), M1(4;l;5)’ M2(2;—1;4).
6. Haiitu kocuHyc yriia Mexy mwiockocTssmu %1 u @2
a :3x—y+3:0, a,:x=2y+5z-10=0

BapuaHT 3a1aHnii IPOMEKYTOYHOTO TecTa
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3 -1 7 2 4
-8 2 -6 -3 -13

1.1. Haiftn paHr MaTpuIbl MPUBECHHEM K cTyneHyaromy sugy\ 1 =3 135 17

(1 —2] _(—2 3 5}
1.2. Pemuth MaTpuyHOE ypaBHEHHE -3 4 3 -10

X +2x,+x,=5
3x,—5x, +3x; =7
1.3. Pemuts cucremy no popmynam Kpamepa 2x +7x,—x, =13

2.1. Hamucath pasiiokeHue BeKTopa X 10 BEKTOpaM p.gr X ={3-12.1} ,P= {1,-3,0} ,

q={L-L1} r={0,-12}

2.2. BeIUMCIIHTH IO (b MapajielorpaMMa, HOCTPOEHHOro Ha BekTopax ¢ u b & — yron mexy

BekTopamu P u 9

T
a=2p+q b=p-3q p[=2 |q|=2 —

b b 2

2.3. Jlana nupamuja ¢ BEpIIMHAMU B TOUKAX A4, 4,4, 4(6,1,3) , 4 (6,-2,-3) , 4,(2,2,0) ,

A4,(-5,1,0)

Haiitn nyinHy MeauaHbl, IPOBEAECHHYIO U3 BEPIIMHBI 4 ¢ pedpy A4,

x-2 y-3 z+1
3.1. Haiitu TOouKy nepecedyeHus NpsMOon U IIIOCKOCTH: | 1 4 g Xty+2z-9=0

3.2. Haiitu TOYKy A CUMMeTpUuHyl0o Touke P oTHOocuTenmbHO mpsamoit !/: P(O;_l;3) u

x-1_y z

1 -1 1.

3.3. HamucaTh ypaBHEHHE IUIOCKOCTH & MpPOXOJALIEH uyepe3 TOUKY My NEPIEHIUKYIISPHO

IpAMOit (MM,), M0(352;0), M, (41:5) M, (2-1:4)

2 2
4.1. Jlana kpuBas BTOporo mopsaka ¥ +4y ~12x+16y+16=0 TJonyynrs kanoHHYeckoe ypaBHEHHE
KPHUBOU U TOCTPOUTH .€€

! !

’
4.2. CocTaBUTh MaTpUIly Iepexoja oT O6a3uca €-€2-¢ x 6aszucy € -€-% | eciom
€ =26+, +¢6,; 6 =6 —¢6,+8,; & =¢ +2¢,+¢,
Kpurtepun onenku:
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- OIICHKA «3a4YTCHO» BBICTABIACTCA CTYACHTY, €CJIM OH PCTYJIAPHO B TCUCHHUEC CEMCCTPA IMPECACTABIIAI
pemiceHus 3aaa4, BBIIIOJIHUII TIOJHOCTBIO BCC 3aldHUA U HUX 3allUTHII, OTBETUB Ha BOIIPOCHI
mpenoaaBaTeiii,

- ONCHKAa «HEC 3a4YTCHO» BBICTABJIICTCA CTYIACHTY, €CJIIM OH HCPEryJIsIpHO B TCUCHUC CEMCCTpa
NpeaACTaBIAl PpCHICHUA 3aa4d, BBIIIOJHHII 3aJdaHUA HE IOJHOCTHBIO WA BOO6HI€ HC NOPpCACTaBJIAI
pa6OTbI Ha TIPOBEPKY, MOOMYCKACT CYHICCTBCHHBIC HCETOYHOCTU B OTBETAaX Ha BOIIPOCHI
nmpenoaaBaTeiis.

JInst IpoOBeICHUST TEKYIETO KOHTPOJISI 3HAHWK CTYJICHTOB B JUCTAHIIMOHHOM (opmate B
pa3zpaboTaHHBIX Kadempoin «MaremaTnka» OHJIAWH-Kypcax MUMEIOTCSl MPOMEKYTOUHBIC (MPOOHBIC)
TECTHI.

3.2. IIpomMexyToyHas aTTeCTANMSA

[IpomexxyTouHast aTTecTanus - (3K3aMeH) MPOBOIUTCS 0 OMIIETaM B yCTHOU (opMme.
Bpewmst 1 moAroToBKM OTBETA HA BOMPOCHI HEe Ooiiee 45 MUH.

buner BKiIr04aeT TEOPETUUECKUM BOIIPOC U 3a/1a4Hu.

KoMmiiekThl 5K3aMEHallMOHHBIX OUIETOB XpaHATCs Ha Kadenpe «MaremaTukay.
TunoBble BApMAHTHI OWJIETOB NMPUJIATAIOTCS.

KommiekT Bonpocos
10 IUCLMILIMHE
«JIluneiinas aareopa»
MaTtpu1ibl, TUIIBI MATPHLI.
Onepanuu ¢ MaTpuliaMu, UX CBOWCTBA.
YMHOK€EHUE NPSIMOYTOJIBHBIX MaTpPHIL.
MarpuuHnasi popma 3aruc CUCTEMBI TMHEWHBIX alreOpandecKuX ypaBHEHHIA.
Omnpenenureny U UX CBOKCTBA.
[onsatue onpenenutens. MUHOPHI U anreOpandecKue TOTOITHEHHS.
CucTeMbl TMHEWHBIX anreOpandyeckux ypaBHEHUH, OCHOBHBIC MOHATHS U OIPECICHHS.
[IpaBuno Kpamepa pemennst CucteM JIMHEMHBIX YPaBHEHUM.
OOpatHas MaTpHLa U €€ BEIYUCIEHHE. Y CIIOBHE CYLIECTBOBaHUS 00OpaTHONW MaTpHIIbI.
. Penienue cuctem nuHENHBIX anreOpanyeckux ypaBHEHUN METO10M OOpPAaTHOM MAaTPHIIbL.
. Meron I'aycca perienust CUCTEM JTMHEWHBIX YPaBHEHUM.
. Pemienne mpon3BOJIbHBIX CHCTEM JIMHEWHBIX YpaBHEHU MeTooM ["aycca.
. Panr matpuunsl. Teopema Kponekepa — Kanenu.
. OnHOopoaHbIE CUCTEMBl JUHEHHBIX ypaBHeHUH. Kpurepuil cyiecTBoBaHMSI HETPUBUAIBHBIX
peLICHU.
15. IlonsiTHe BeKTOpa U IMHEIHBIE ONepallii HaJl BEKTOPaMHU, CBOMCTBA ONepaluii.
16. JluneitHast KOMOMHAINS BEKTOPOB.
17. JIuneiiHasi HE3aBUCUMOCTb U JIMHEWHAas 3aBUCUMOCTb F€OMETPUUECKUX BEKTOpoB. Kpurepuii
JIMHEWHOU 3aBUCUMOCTH.
18. Tlonsitue 6a3uca. KoopauHatel BeKTOpa.
19. OproHopMupoBaHHbIi 0a3uc. Pa3noxkeHune BekTopa 1o BeKTopam Oasuca.
20. YnopsmodeHHast TpOHKa BEKTOPOB.
21. CkanspHoe, BEKTOPHOE M CMEIIaHHOE POU3BEAEHUE BEKTOPOB B OPTOHOPMHUPOBAHHOM Oa3Huce.
22. YcaoBust OpTOrOHAIBHOCTH, KOJUIMHEAPHOCTH M KOMITJIAHAPHOCTH BEKTOPOB.
23. JluHeiHbIe TPOCTPAHCTBA.
24. Matpuna nepexoja ot 0a3uca kK 0asucy.
25. CoOCTBEeHHBIE BEKTOPHI U COOCTBEHHBIC 3HAYEHUST MATPHIIBI.

A A

—t et
MWD~ O

AHaJTIUTHYECKANA reomMeTpus
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1. Cuctembl koopauHaT. JlekapTOBbl MNPSMOYTOJbHBIE KOOPAMHATHI Ha IUIOCKOCTM M B
IIPOCTPAHCTBE.

[Tonspuas cucrema KOOpAUHAT.

PaznuuHble TUIIBI ypaBHEHUH IIJIOCKOCTH U IIPSIMOM.

Brruucnenue paccTosHUM MEKTy IBYMsI TOUKaMH, TOYKOM U MPSAMON, TOUKOU U IIJIOCKOCTBIO.
Brruncnenue paccTossHUS MEXAY CKPEIINBAIOIUMUCS IPSIMbBIMU.

Brruucnenue yrioB Mexay ABYMs IPSIMBIMM, NPSMOM U INIOCKOCTBIO, IBYMSI IUIOCKOCTSIMH.
Kpusbie BTOporo nopsiaka uX reoMeTpU4ecKHE CBOWCTBA M ypaBHEeHMs. lIpuBenenue xpusoii
BTOPOTO MOPSAKA K KAHOHUYECKOMY BHUJLY.

8. KaHoHnyeckue ypaBHEHHUs HJUIMIICA, TUIIEPOOIIBI, TapaboIIbI.

9. VYpaBHEHUE NOBEPXHOCTH BTOPOTO MOPAIKA.

10. KanoHnueckue ypaBHeHHs c(hepbl, IUTUICON1a, KOHYCOB, TUIIEPOOIONI0B, 1apadoI0UI0B.

Nk wbd

TunoBbie BApHAHTHI OUJIETOB
1o aucuuiuinee «JImneitnast anredpa»

MUHHUCTEPCTBO HAVKH U BBICIIIET'O OBPA3BOBAHU S POCCUMCKOM ®EJEPALINN
OEAEPAJIBHOE T'OCYAAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE
YYPEX/IEHME BBICHIET'O OBPA3OBAHUA
«MOCKOBCKHUM MMOJJUTEXHUYECKA YHUBEPCUTET»
(MOCKOBCKHUM MMOJIUTEX)
dakynbTeT 0a30BBIX KOMIIETCHIUH, Kadenpa «MaTtematuka»

Huctunmuna  «JluHeitHas anreGpay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBINA BUWIET

1. Omnpenenutenu U UX CBOMCTBA.

A_(l 2] B_(—l 2j
2. Pemmrth MatpuuHOe ypaBHeHHe XB=A4 ecnu 21 0,
X +2x,=-1

3. Pemmthb cuctemMy METOIOM OOpaTHOM MaTPHIIBI {2)“1 —3x =12

4.  JlaHbBI BEKTOpHI a=(-598), b=(31-2), c=(-810,-10) [IpoBepuTh — KOMILTAHAPHBI JIX OHU.

Ecnu Het, HaliTh 00beM MapaiieIenue1a, IOCTPOEHHOro Ha BEKTopax 4.b.¢

5. Haiitu yron mexny Bektopamu ¢ = (1=2,-2) y b=(2.01),

VYT1BepxkaeHo Ha 3aceqanuu Kadenpsl matematuku « 30» 04 2025 r., mporokosa Ne 7

3aB. xadeapoii O.M. bapanosa / /

MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30BAHMS POCCUMCKOI ®EJEPALIN
®EJEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OFPA3OBATEJIbHOE
YUPEXXJIEHME BBICIIEI'O OFPA3OBAHUS
«MOCKOBCKHNH MOJUTEXHUYECKHN YHUBEPCUTET»
(MOCKOBCKHUM IMOJIUTEX)
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dakynbTeT 6a30BBIX KOMITCTCHIIHH, Kadenpa «Marematukay
Hucunmnuna «Jlunelinas anrebpa»
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIA BUWIET

1. JluneiiHas komOuHAIMs BeKkTOopoB. basuc. KoopauHaTe! BekTopa.
1 2 -1
A={3 1 0

2. Boruncnuth onpenenutens MaTpuilbl € = A" , €CIIN 011
4x) —2x, +3x3 =12,
X +5x,=3x; =1,

3. Pemmte cucremy ypasHeHuit merogom [aycca (2% +3% —2x; =3.
4. Tlokasatb, uto Bekropsr 7 =(L=12) = 1n=(2,0,3)  p=(-2-LD) oGpasytor 6asuc B mpocTpaHCTBeE.

5. JlaHo obmee ypaBHenue npsamoii  —2¥+3Y—=5=0. Hammcars: ypaBHenne npsamoii ¢ yrioBsm
K03(ppULIMEHTOM; ypaBHEHHUE NPSIMOM B OTPE3KaxX; HOPMAJIbHOE yPaBHEHHE MIPSIMOIL.

YTBepxeHo Ha 3acenaHuu Kadeapsl mateMaTuku « 30» 04 2025 r., mpoTtokon Ne 7

3aB. kadenpoii O.M. bapanona / /

JUis mpoBeIeHUS IPOMEKYTOUHOTO KOHTPOJISl 3HAHUH CTYI€HTOB B IMCTAHLIMOHHOM (popmare
B pa3paboTaHHBIX Kadenpoi «MaTeMaTHKay OHJIAH-KypcaxX UMEIOTCS UTOTOBBIE TECTHI.
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