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1. Heau, 3a7a4u ¥ IJIaHUPYeMble pPe3yJbTaThl 00y4eHHs 10
AUCUMILTHHE

K OCHOBHBIM ye/is.m OCBOCHUS TUCIUIUIMHBI «JIMHEHHAs anredpay CielyeT OTHECTH:

- BOCIIUTaHHE y CTYACHTOB OOIIei MaTeMaTH4eCKON KyJIbTYpBhI;

- mpuoOpeTeHue CTYACHTaMH LIMPOKOr0 Kpyra MaTeMaTHYECKUX 3HAHUN, YMEHUU U
HAaBBIKOB;

- pa3BHUTHE CHOCOOHOCTH CTYACHTOB K WHAYKTHBHOMY H JEAYKTHUBHOMY MBIIIJICHUIO
Hapsay ¢ pa3BUTHEM MaTEMaTUYECKON MHTYHIINH;

- YMEHHE CTyJCHTaMH pa3BUBATh HABBIKM CAMOCTOSTEIHLHOTO HM3Y4YCHHUS Y4eOHOU u
Hay4HOU JIUTEPATYPBI, COJIEpKAIIEH MATEMAaTUUYECKUE CBEICHUS U PE3YJIbTATHI;

- TMOATOTOBKY CTYJIEHTOB K JESATEIBHOCTH B COOTBETCTBUU C KBaTH(PUKAIMOHHON
XapaKTepUCTHKON OakalaBpa MO HampaBlIeHUIO, B TOM 4Hcle (opMupoBaHHE YMEHUU
UCIIOJIb30BaTh OCBOCHHBIC MATEMATHYECKHE METOIBI B MPOPECCHOHATBHOM JIEATSIHHOCTH.

- TIOATOTOBKY BBICOKOKBANU(UIIMPOBAHHBIX KaJpOB, BOCTPEOOBAHHBIX B YCIOBHSIX
U(poBOH TYpOYJICHTHOCTH M BBICOKHX TEXHOJIOTHYECKHUX PHUCKOB COBPEMEHHOH IM(PPOBOKH
SKOHOMUKH.

K ocHOBHBIM 3a0auam ocBOeHUs TUCHUIUTMHEI «JIuHelHas anreOpay cieayeT OTHECTH:

- OCBOGHHE CTYJEHTaMH OCHOBHBIX MOHSTHH, METOAOB, (DOPMHUPYIOMIMX OOIIyIO
MaTEeMaTUYECKYIO MOJrOTOBKY, HEOOXOAMMYIO JJI YCIEITHOTO PelIeHUs MPUKIIAIHBIX 3a/1a4;

- (hopmupoBaHue y cTyeHTa TpeOyemMoro Habopa KOMIETEHIIN, COOTBETCTBYIOIIUX €0
HaIPaBJICHUIO MOATOTOBKHA U 00ECIICUMBAIOIINX €T0 KOHKYPEHTOCTIOCOOHOCTh Ha PHIHKE TPY/a.

OOyuenne mno aucuuiUinHe «JIuHeliHas anreOpa» HampaBieHO Ha (OpMHUPOBaHUE
y oO0yyaromuxcss  cleayroumx kommereHiuidi B cootBerctBun ¢ PI'OC  15.03.01
«MammHocTpoeHuey, yTBepKIEHHBIM Npuka3zoM MunoOpHayku Poccun ot 09.08.2021 N 727:

Koa u HaumeHoBaHue NHauKaTopbl 10CTHKEHUS
KOMIIEeTeHIH I KOMIIETeHIIU U
OIIK-1. CnocoOeH npuUMEeHATh NOIIK-1.1. Ilpumensier
€CTECTBEHHOHAYYHBIE M OOIIENHIKEHEPHBIE €CTECTBEHHOHAYYHbIE U OOIIEHHKECHEPHBIC
3HaHWA, MCTOJbI MATCMATUYCCKOTO AHAJIN3A U | 3HaHMSI, METOIbl MAaTEMATHUECKOI'0 aHaJInu3a 1
MOJIETTUPOBaHUs B IPO(HECCUOHATTLHOM MOJIECITUPOBAHHS TIPU PEILCHAN
NEeATEIbHOCTH;

npodeccuoHanbHBIX 3a7a4

NOIIK-1.2. JleMOHCTpUpPYET HaBBIKK
MCIOJIb30BaHUs 3HAaHUN QUBUKH U
MaTEMaTHKU JJIs peLIeHUs 3a1a4
TEOPETUYECKOTO

2. MecTO TUCHUIUIMHBI B CTPYKTYpe 00pa30oBaTe/IbHOM MPOrpaMMbl

JuctunnuHa OTHOCHUTCS K oOsi3aTenbHOM dactu Oinoka bl: Mopyns «Marematudeckue u
€CTECTBEHHO-HAYYHbIE JUCIUTUIMHBDY.
E€ nzydyenue obecrieunBaeT n3yueHnue JUCITUTIIINH:
B obsi3amenvuoti vacmu:
- MaTeEMaTHUYECKHI aHaIn3;
- (husuka;
- nuddepeHImanbHbIC YpaBHEHNUS,
- TEOpETHYECKasi MEXaHUKa;



- QIIEKTPOTEXHUKA U IJICKTPOHUKA;

- CONPOTHUBJICHUE MATEPUAJIOB;

- TEOpHsI MaIllMH U MEXaHHU3MOB;

- OCHOBBI TPOTpaMMHUPOBAHUA U AJITOPUTMHU3AINN B MAIIMHOCTPOCHHUHU

- DKOHOMUKA | yIPABJICHUE MAIIMHOCTPOUTEILHBIM TIPOH3BOJICTBOM;

- OCHOBBI MAaTE€MATHYECKOTO MOJICITUPOBAHUS TEXHOJIOTUIECKUX MTPOIIECCOB.
B uacmu snexmusHbIX OUuCYuniun:

- marematuueckoe mojenupoBanue u CAIIP nponeccoB B cBapke;

- OCHOBBI IPOYHOCTH CBAPHBIX COCTUHEHU.

3. CTpykTypa u coiep:kaHue QUCHUUIINHBI

OO6mias TpyJ0EMKOCTh AUCIUIUIMHBI COCTABIISIET 3 3aueTHbIe eAMHUILBI -108 yacos.

3.1. Buabl yueOHoii paGoThl M TPYI0EMKOCTh

3.1.1. Ounas ¢popma 00y4eHust

Ne
. KosnnuectBo
n/n Bua y4eOHoii padoThI 4ACOB Cemectp 1
1 | AyauTopHblie 3aHATHS 48 48
B ToM uucne:
11. | Jlekun 16 16
12. | CeMuHapcKue/IpakTUYECKUE 3aHATHSI 32 32
13. | JlabopaTopHBbI€ 3aHATHS - -
2 | CamocrosiTenbHas padoTa 60 60
3 | IIpoMexyTOYHASI ATTECTALHA
9K3aMeH €] €]
Hroro 108 108

3.2. TemaTu4yeckuii NIIaH U3y4eHUs JUCUUILIMHBI

Pa3zmemén B npmitoskenuu 1 k paboueit mporpamme.

3.3. Conepskanue pa3iesioB IUCHUIINHbBI

Beenenue

[Tpenmer, 3a1aun U coaepKaHUE TUCHUIUIMHBL. OCHOBHBIE 3TaIlbl PA3BUTHUS IUCLUIUIMHBIL.
CrtpykTypa Kypca, ero MECTo U poJjib B IOATOTOBKE OakajgaBpa, CBA3b C IPYTUMH JTUCIUIUIMHAMHU.

Pa3nes 1. DiieMeHTBI THHEHHOM aaredpbl

Tema 1. MaTtpuubl U onpeaeuTeH.

[Tonsitue matpuiel. Bunbsl matpun. Jlelicteus Hax Matpunamu. Onepanuu Hai MaTpULaMu
U HUX CBOMCTBA. Omnpenenurenu, UX CBOMCTBA M BblYMCIEHMS. [loHATHS MuHOpa U
anreOpanyecKoro JOMOJIHEeHUs. Pa3noxkeHue onpeaeauTes Mo IeMeHTaM CTPOKH HWIIH CTOIOIA.
Beruucnenue onpenenuTeneil pa3auyHoOro nopsiaka.

OOparHass MaTpulla ¥ QITOPUTM €€ BBIYMCICHUSA. DJeMEHTapHbIe IpeoOpa3zoBaHUs
maTpull. [IpuBeneHre MaTpulbl K JUAaroHAIbHOMY WJIM TpalelueBUIHOMY BuAy. MatpuyHas
¢dopma 3arucu cUCTeMbl TMHEHHBIX anreOpandyeckux ypaBHEeHUH. Panr MaTpuiisl.

Tema 2. Pemienue cucrem JIMHENHBIX aJre0panyecKux ypaBHeHHUI.

CucTeMmbl JIMHEHHBIX aNredpanyecKuX ypaBHEHHI, OCHOBHBIC IOHATHUS. Pemenne cucrem
JUHEWHBIX ypaBHeHHH MerogoM Kpamepa, MeTomom oOpaTHOW MaTpwuilbl, MetogoMm [aycca.
Teopema Kponekepa — Kamemin. Pemenue npou3BONbHBIX CHCTEM JIMHEHHBIX ypaBHEHUN
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MerogoM ['aycca. PemeHue OJHOPOIHBIX CHUCTEM JIMHEMHBIX ypaBHeHMH. Kpurepuii
CYILLIECTBOBaHMS HETPUBUAJIbHBIX PEIICHUH.

Pa3znen 2. DiieMeHTbI BEKTOPHOM ajaredpbl

Tema 1. JIuneliHble omepanuu HaJ BEKTOpaMH, WX CBOHCTBA. JIMHEHBIE KOMOWHAIMH
BEKTOPOB. JIuHElHas 3aBUCHMOCTb M HE3aBUCHUMOCTb BEKTOPOB. baszuc cHCTEMBI BEKTOpOB.
EnuHCTBEHHOCTD pa3noKeHHs BeKTopa 1o 6azucy. OpToHOpMUpPOBaHHBIHN Oa3uc.

Tema 2. CkanspHoe, BEKTOPHOE M CMELIAHHOE ITPOU3BEACHUSA BEKTOPOB, X CBOMCTBA.
VYcnoBus OpTOrOHAJIBHOCTH, KOJUIMHEAPHOCTH, KOMIUIAHAPHOCTU BEKTOPOB. Brluucienue
CKaJIIPHOTO, BEKTOPHOI'O U CMEIIAHHOIO IPOM3BEICHUI BEKTOPOB, 3aJaHHBIX KOOPAWHATAMH B
OpPTOHOPMHPOBAHHOM Oa3uce.

Tema 3. Jluneiinple mpoctpaHcTBa. [loHsATHE 0aszWca MPOCTPAHCTBA T€OMETPUUYECKUX
BekTOpoB. [IpeobpazoBanne MaTpHIlbl JIMHEHHOTO ONepaTopa MpH mepexoie ot 6asuca K 0asucy.
CoOcTBeHHbIE 3HAUCHHSI U COOCTBEHHBIE BEKTOPHI MATPULIBI.

Pa3nes 3. KomniekcHble 4nc/Ia H MHOTO4J1€HbI

[TonsiTue xomIulekcHOro uucia. GOopMbl 3alKucy KOMILIEKCHBIX uucell. [leiicTBus Hap
KOMIUIEKCHBIMU unciamu. @opmyiia Myaspa. 3BiedeHne KOpHs n-0i NOJI0KUTEIBHON CTEIIEHU
U3 KOMIUIEKCHOT0 uKcia. Pa3znoxkeHne MHOrouieHa Ha MHOkUTeNU. OCHOBHAs TeopeMa aiareophl.

Pa3nes 4. AHasinTHYecKasi reOMeTpPUA

Cucremsl koopauHar. JleKapToBbI NPSAMOYTOJIBHBIE KOOPAMHATBHI HA IUIOCKOCTH U B
npocrpaHcTse. [lomsipHas cucrema KOOpAUHaT.

Tema 1. [IpsiMble ¥ MI0CKOCTH

Paznuunble TUOBl ypaBHEHMH IJIOCKOCTH W ypaBHEHUM HpsMOW (HA IUIOCKOCTH U B
MIPOCTPAHCTBE).

Brluncnenue paccTOsSHMM MEXIy JABYMs TOYKaMH, TOYKOW M IpPsAMOH, TOYKOH U
IJIOCKOCTBIO.

Borunicnienue paccTosSHUS MEXAY CKPEIIMBAIOIIMMUCS TPSIMbIMHU.

Boeruncnenue yrioB Mexay JABYMs IPSAMBIMHM, MNPSAMOM M INIOCKOCTBIO, JBYMS
IIJIOCKOCTSIMH.

Tema 2. KpuBble 1 NOBepXHOCTH BTOPOT0 NMOPSAIKA

KpuBble BTOpOro mopsiika, MX reoMeTpU4ecKHue CBOWCTBA M ypaBHEHHWs. IIpuBenenue
KpPUBOI BTOPOTO NMOPsJIKa K KAHOHUYECKOMY BHUJY.

VYpaBHeHHE TIOBEPXHOCTH BTOporo nopsaka. KaHonumdeckue ypaBHEHHS cdepbl,
3IUIMIICOMJIA, KOHYCa, Tunepoosionia, napadoaousa.

3.4. Temarnka NpaKTHYECKUX 3aAHATHI 10 JTUCHHUILINHE

«/IuneitHast anredpa»

3.4.1. Ounas ¢popma o0yyeHuUs1

Ne 3ansTus Tewma 3aHsaTHS

1 Paznea 1. DiieMeHTHI JMHeHHOI aaredpbl. MaTpuiibl, 1eHCTBUS
HaJ MaTpUIIAMH.
Onpenenureny, UX CBOWCTBA U BBIUUCIIEHHE. MaTpuyHas 3anuch

2 CUCTEMBI JINHEWHBIX YPaBHEHUM.

3 OOpatHasi MaTpHIIA U €€ BEIYUCICHHE.
CucreMbl TUHEHHBIX aNreOpanyecKux ypaBHEHHH, OCHOBHBIE

4 MIOHATUSA U ONpeleIcHUs. Penienue cucTeM JINHEUHBIX YPaBHEHUM
meTooM Kpamepa, MeTo10M 00paTHOM MaTpHILbI

5 Pemenue cucreM IMHENHBIX ypaBHEHUN MeTonoM ['aycca. Panr

Marpuilbl. Teopema Kponekepa — Kanemm.




Meron I'aycca B IpOM3BOJIBHBIX CUCTEMAX JIUHEHHBIX YPABHEHUN.
OJIHOPOAHBIE CUCTEMbI JTUHEUHBIX YPABHEHUH.

Pasnen 2. DiemMeHTbl BEKTOPHOIl ajaredpbl. BeKTophI.
JluHeitHble omepanuM HaJ BEKTOpaMM, UX CBOMCTBa. JInHelHOe
MPOCTPAHCTBO TE€OMETPUUYECKHX BEKTOPOB. I[loHSATHE JMHENHON
KOMOWHAIIMK BEKTOpOB. JIMHEHHO HE3aBUCUMBIE M JIMHEWHO
3aBUCUMBIE CUCTEMbI BEKTOPOB.

[Tonatne ©Oa3zuca NPOCTPAHCTBA TEOMETPUUYECKHX BEKTOPOB.
Koopaunarst BEKTOpA. OpTOHOPMUPOBAHHBIH Oasmuc.
KosnuHeapHOCTh, ~ OpPTOrOHANBbHOCTb M KOMIUIAHAPHOCTh
BEKTOPOB.

CkansipHoe NpOM3BEIEHUE BEKTOPOB M €ro CBOWCTBA. YCIOBHE
OpPTOTrOHAJILHOCTH BEKTOPOB. BekTopHOE Mpou3BeneHUE ABYX
BEKTOPOB, €ro CBOMCTBA. Y ClI0BHE KOJUIMHEAPHOCTH BEKTOPOB

10

CMellaHHOE NPOU3BENEHHE TPEX BEKTOPOB M €ro CBOMCTBA.
Brruuciienne obbema napasuienenunesa U nUpamMuIbl. Y cIoBHE
KOMIIJIAaHApPHOCTHU BCKTOPOB. Brerancnenne CKaJIIpHOTO,
BEKTOPHOI'O M CMELIAHHOTO MPOU3BEACHUN BEKTOPOB, 3aJJaHHBIX
KOOpJMHATaMU B OPTOHOPMHPOBAHHOM Oa3uce.

11

Jluneitnple mpocTpaHcTBa. PasmepHocTh W 0a3uc JHMHEWHOTO
IIPOCTPAHCTBA.

Matpuna mnepexoma ot ©6asuca k 0Oasucy. IlpeoOpaszoBanue
KOOpJIMHAT BEKTOpa TMpu U3MeHeHWW Oasmca. JIuHeWHbIC
oTepaTopsl, ACUCTBUS ¢ TMHEHHBIMU orneparopamu. CoOCTBEHHbIE
BEKTOPHI M COOCTBEHHBIE 3HAYEHHUS MATPHUIIBI

12

Pazngen 3. KommiekcHbIe YHCJIa 1 MHOTOYJEeHBI MHOXECTBO
KOMIUIEKCHBIX 4ucena. DopMbl 3amucHh KOMIUIEKCHBIX YHCEIN.
JlelicTBuss  HaJ ~ KOMIUIEKCHBIMH  4uclIaMH.  PasnoxxeHue
MHOTO4YJICHa Ha MHOYKUTEJIN, OCHOBHAS TeOpeMa aJireopbl

13

Pa3nen 4. AHaqinTHyeckasi reoMeTpus
CucreMsl koopauHaT. PaznuuHble TUIIBI YPaBHEHUN TUIOCKOCTH

14

PasnuuHble THNBI ypaBHEHHMH INPSIMOM Ha IUIOCKOCTH H B
IIPOCTPAHCTBE

15

B3anMHOe pacnonokeHwe MpsMBIX Ha IUIOCKOCTH U B
IIPOCTPAHCTBE. BpIuKcieHne paccTosIHUM MEXKIY IBYMs TOUKaMH,
TOYKOM M  HpsAMOM. BplunmcineHue  pacCTOSHHS — MEXKIY
CKpEIMBAIOIIMMHUCA  NpsAMbIMU. B3auMHOe  pacronoxeHue
IJIOCKOCTEW. BpluncieHue paccTOSSHUNM MEXAYy TOYKOW U
IJIOCKOCTBIO

16

KpuBble BTOpOro mnopsaka WX TE€OMETPUYECKHE CBOMCTBA.
VYpaBHeHus amurnca, runepoossl, napadonsl OO1iee ypaBHEHHE
KpUBOW BTOpOTO nopsiaka. [IpuBenenne KpuBoil BTOpOTro MopsiaKa
K KaHOHM4ECKOMY BUy. IToBEpXHOCTH BTOPOro MOpsiaKa

4. YueOHO-MeTOAUYecKOe M HH(POPMALIMOHHOE o0ecneyeHne

4.1.

1.

HopmatuBHubie 1okymeHTbl 1 'OCTbI
®I'oC 15.03.01. Mammnoctpoenue. 2021.




2. AxkageMu4eckuid ydeOHBI TUIaH 10 HampaBiieHuio mnoarotoBku: 15.03.01
MammuHoctpoenue. [Ipoduns: OGopyroBaHne U TEXHOJIOTUU CBAPOYHOTO MPOU3BOACTBA. Dopma
00yueHust — ounas. 2025.

3. AxanemMuyecknii y4eOHBIM TIUIaH TO HampaBleHHI0O noArotoBku: 15.03.01
Mammmnoctpoenue. [Ipoduins: O6opyoBaHNE U TEXHOJIOTUU CBAPOYHOI0 MPoU3BoACTBa. Dopma
00yueHust — 3aounas. 2025.

4.
aTpulla  paclpeneiceHus  KOMIETeHUMH 1o  HampasieHuto  noiaroroBku — 15.03.01
Mammmnoctpoenue. [Ipoduns: ObopynoBaHHe U TEXHOIOIMH CBAPOYHOI'O IPOU3BOACTBA.. Dopma
o0yuenwusi: ounas. 2025.

5.
aTpulla  paclpeneiceHus  KOMIETEHUMH 1o  HampasieHuto  nogaroroBku — 15.03.01
Mammmnoctpoenue. [Ipoduns: ObopynoBaHHe U TEXHOIOIMH CBAPOYHOI'O IPOU3BOACTBA.. Dopma
00yueHwust: 3aouHast. 2025.

6. Vka3 Ilpesunenta Poccuiickoit @enepanunun ot 01.12.2016 No 642 «Crpareruu
Hay4HO-TEXHOJOTHYECKOro pa3sutus Poccuiickon @enepannm».

7. [Tpukaz MunucrepcTBa oOpazoBaHus U Hayku Poccuiickoit ®Denepanuu ot
23.08.2017 Ne 816 «O6 yrBepxaenun Ilopsaka TpUMEHEHHS  OpPTaHU3AIMSIMH,
OCYILECTBIISAIOLIMMHU 00pazoBaTeIbHYIO NesITeIbHOCTb, 3JIEKTPOHHOT'O o0yueHus,
JUCTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUH MPHU pean3aly 00pa30BaTEIbHBIX IPOrPaAMM».

4.2. OcHoBHas JuTEpPaATypa

l. 3abonorckuit B.C. Jluneiinas anreOpa u aHanuTHYecKass reoMeTpusi (y4eOHBIH
KOMIUIEKC): yueOHoe mocobue, 2-e uza. Crep. M.: M3g-so UHOPA-M, 2022. 309 c. (Bricuiee
oOpa3oBaHue: OakanaBpHar).

2. Cuporuna UK. JIuneitnas anre6pa v aHaauTU4YecKasi TeOMETPHsI: UHTEPaKTUBHBIN
Kypc: yueOHoe rmocobue st By3oB. CII6, MU3n-Bo Jlans, 2022. 180 c.
3. Kypc nekumii mo nuHeWHOH anredOpe M aHAIMTUYECKON TeoMeTpuu: ydeOHoe

nocobue. // Kynpsues b.lO., Marsmi B.U., [lokazees B.B., Uepkecosa I'.B.. M.: MI'TVY
«MAMWM», 2009. — 362c. [http://lib.mami.ru/lib/content/elektronnyy-katalog. DnexTpoHHBIH
pecype.]

4.3. JlonmoJiHMTeJbHAs INTEPATypa

l. Kpatkwuit kypc BbICIIEH MaTeMaTUKH [ DJIEKTPOHHBIN pecypc]: yued. - DIeKTpoH.
naH. - Mocksa: JlamkoB u K, 2017. - 510 c¢. [Pexum poctyma: URL:
https://e.lanbook.com/book/93522. - 3arn. ¢ skpaHa.] .

2. 3yokoB B.I'., JIaxoBckuii B.A., MapteiHenko A.W., Munocues B.b., Ilymkaps
E.A. Kypc marematuku Jisi TEXHUYECKHUX BBICIINX Y4eOHbIX 3aBeneHuid. Yactu 1-4. M.: M1V,
2012. 400 »k3.

3. WNneun B.A., Ilo3nsak O.I'. Ananintnueckas reomerpusi. M.: Hayka. I'naB. pen-us
¢u3uko-mMaTeM. IUT-pel, 1988. 224 c.
4. beknemumes, J[.B. Pemenue 3amay u3 Kypca aHaIUTUYECKONM T€OMETPUU U

JUHEeHHOU anreOpbl [DNeKTpoHHBIH pecypc]: yued. mocobue - DIeKTpoH. jJaH. - Mockaa:
®usmatiut, 2014. - 192 c. [Pexum noctyma: URL: https://e.lanbook.com/book/59632. - 3arm. ¢
JKpaHa. |

4.4. DJeKkTpoHHBIE 00pa3oBaTe/IbHbIE PeCYPChI

[IpoBenenne 3aHATHA W aTTECTAllMd BO3MOXHO B JIUCTAaHIIMOHHOM ¢opmare ¢
MPUMEHEHUEM CHUCTEMBI JUCTAaHIIMOHHOTO o0ydeHus yHuBepcutera (CJIO-LMS) nHa ocHoBe
pa3zpaboTaHHBIX Kadeapon «MareMaTrkay 3JIeKTPOHHBIX 00pa3oBaTeabHbIX pecypcoB (DOP) mo
BCEM pazjiesiaM MPOTrPaMMBbL..


http://lib.mami.ru/lib/content/elektronnyy-katalog
https://e.lanbook.com/book/93522
https://e.lanbook.com/book/59632

Haszsanue 50P

JluneiiHas 1 BEKTOpHAs anredpa
AHauTHYECKasi TEOMETPUs
JIuneiinast anreOpa u
aHAJTMTHYECKAsi TEOMETPUSI

https://online.mospolytech.ru/course/view.php?1d=3368
https://online.mospolytech.ru/local/crw/course.php?id=2843
https://online.mospolytech.ru/course/view.php?id=462

Pazpaboranubsie DOP BKIHOYAIOT TPEHUPOBOYHBIC U UTOTOBBIC TECTHI.

[Topsimok mpoBeneHUs PadoT B AUCTAHIIMOHHOM (popMaTe yCTaHABIMBACTCS OTACIbHBIMH
pacrlopsDKeHUSAMU MIPOPEKTOopa MO y4uyeOHOW paboTe W/WiM LEHTPOM Y4eOHO-METOJUYEeCKON
paboTHI.

Kaxnaplii cTymeHT o0ecrniedueH WHIWBHUIYaTbHBIM HEOTPAHUYCHHBIM JIOCTYIIOM K
3JIEKTPOHHOU OMOIMOTEKE MOCKOBCKOTO IMOJIMTEXA

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

HHTepHeT-pecypchl BKIOYAKOT Y4eOHO-METOAMYECKIE MaTEPUANIbl B AJIGKTPOHHOM BHJIE,
IpeJICTaBJICHHBIE Ha caiiTe mospolytech.ru B pa3aene: «lleHTp MaTreMaTH4ecKoro 00pa3oBaHUs

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

[Tone3nple yueOHO-MeTOAMYECKHE M WH(POPMAIIMOHHBIC MaTepHAIIbI TPEACTABICHBl Ha
caiiTtax:

http.//exponenta.ru, http.//eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepeuens pecypcoB WHGOPMAMOHHO-TEIICKOMMYHHUKAITMOHHON cetn «HTepHeT» s
OCBOGHUS AUCHMILTUHBL: wWww.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. JIuleH3M0HHOE W CBOOOTHO PacpoCTpaHsieMoe MPOrpaMMHoOe 00ecnedeHne

Ne| HammenoBanue | Pazpadorumnk I1O |  octynmHocTh Ccpuika Ha Equnblii peectp

(mpaBoob.iagares | (JIMUEH3MOHHOE, | POCCHUIICKMX MPOrpaMMm JJisi
b) cB00OIHO I9BM u B/l (npun naanumnn)
pacnpocTpansieMm
oe)
1 [Astra Linux | OOO JlunieH3noHHoe https://reestr.digital.gov.ru/ree
Common Edition [ "PYCBUTEX- str/305783/?sphrase_1d=9540

ACTPA" 36

2 [ MoitOduc 00O "HOBBIE JInuen3uonuoe https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_id=9433
TEXHOJIOT " 75

4.6. CoBpemeHHble npodeccuoHAIbHBbIE 0a3bl JAHHBIX U MH(GOPMAIMOHHbIE
CIIPaBOYHbIE CHCTEMbI



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
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

Hepe'leHL PECYPCOB CETH HHTepHeT, JOCTYIIHLIX [JIs1 OCBOCHUSA NTUCHUIIJINHBI:

Ne | HammeHoBaHue Ccblika Ha pecypce JocTynHocTh

NudopManmoHHO-ClIPaBOYHbIE CHCTEMbI

HoctynHa B ceTu
WNutepuer 0e3
OrpaHUYECHUN

https://stackoverflow.co

Stack Overflow
m/

Mngopmanponnie pecyperr Cern http:// www.consultant.ru | JloctymHo

Koncynbrantllntoc
IToptan ®enepanbHbIX
ocyaa
FOCYAPCTBEHHDIX http://www.fgosvo.ru. HoctynHo
00pa3oBaTeNbHBIX CTaHJIapTOB
BbICILIET0 00pa30BaHuUs
J1eKTPOHHO-0MOINOTEYHbIEe CHCTEMbI
Jlanb https://e.lanbook.com/ HocrymHa B CeTH
WNHuTtepuer 0e3
OrpaHUYEHUI
IPR Books https://www.iprbookshop | JoctymHa B ceTH
.ru/ WNHuTtepuer 0e3
OrpaHUYEHUI
IIpodeccnonanbubie 0a3bl JAHHBIX
ba3za manHbIX Hay4HOU A7eKTpOHHOM | http://www.elibrary.ru HoctymnHo
OoubIMoTeKU
(¢eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | locTynHo
MoJIUTeMaTHYecKasi  pedepaTuBHO-
o6ubnunorpaduueckas u
HayKOMeTpHiecKas
(bubnmuomeTpuueckas) 0a3a TaHHBIX

5. MaTepI/IaJIbHO-TeXHI/I‘leCKOE o0ecmeueHue AUCHUIIJIUNHBI

MarepuanbHO — TeXHUYECKas 0a3a yHUBEpCUTETa 00eCcIIeYrBaeT MPOBEIEHUE BCEX BHJIOB
3aHATUHN, TPEyCMOTPEHHBIX YUEOHBIM IUIAHOM, U COOTBETCTBYET JEHCTBYIOIIUM CAHUTAPHBIM U
MPOTUBOIIOXKAPHBIM MTPABUIIAM U HOPMAM.

Kadenpa «MaremaTuka» He pacnojiaraeéT COOCTBEHHBIM ayIUTOPHBIM (QOHIOM U
UCTIOJIBb3YeT yueOHbIE ayAUTOPUH U3 0011ero (POHIa YHUBEPCUTETA.

[Tpu HeoOxoauMOCTH AJisi MPOBEACHUS MHTEPAKTUBHBIX MPAKTUUYECKUX 3aHATHI

MCIIOJIb3YIOTCSI KOMIIBIOTEPHBIE KJIACCHl YHUBEPCUTETA.

6. MeToanyeckue peKoMeHAAUuU

6.1. MeToan4yecKkue pPpeKOMEHIAUUM JIA NMpenoaaBaresisi M0 OPraHu3aluu
00y4eHust

[Ipexxne Bcero, ciaenyeT oOpaTUTh BHUMaHHE CTYJEHTOB Ha TO, YTO MPAaKTUYECKU BECH
M3y4aeMbIil UMY MaTepuai He TpeOyeT KaKoi-In0o criennaabHON (JJOTOTHUTETHHON ) TOITOTOBKU
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http://www.consultant.ru/
http://www.elibrary.ru/
http://webofscience.com/

¥ BIOJHE MOXET OBITh YCICIIHO W3Y4eH, €CJIU CTYISHTHl OyAyT IOCemarh 3aHsTHsl,
CBOEBPEMEHHO BBIMOJHATH JOMAIIIHUE 3a/IaHUsI U TT0JIb30BaThCs (ITPU HEOOXOIUMOCTH ) CUCTEMOM
IUIAHOBBIX KOHCYJIbTAlMil B TEYCHHE KaXKJOro ceMecTpa. Boenmmue B Kypc MaTeMaTHKU
pa3aciibl ABJIAIOTCA KIIACCHYCCKUMU, B TO K€ BPCMA OHU MPAKTUUCCKHU OPUCHTHPOBAHLI, TAK KaK
MMEIOT IIMPOKOE PACIIPOCTPAHEHHE ISl PEIICHUsI Pa3HOT0 PoJia 3a/1ad BHYTPH CaMOW MAaTeMaTHKH
U IMPUKJIAAHBIX 3a1a4. X ocBoeHME TTOMOXKET CTYACHTaM JIOTHYCCKU BEPHO, APIrYMCHTUPOBAHO U
SICHO CTPOHMTH YCTHYIO U INUCBMCHHYIO pe4b, YCIICIIHO MPUMEHSTh HAaKOIUICHHBIC 3HAHUS B
npodecCHOHATBLHOMN 1eATETbHOCTH.

HeobOxoquMo ¢ camMoro Hadaia 3aHATHH PEKOMEHIOBAaTh CTYJCHTaM OCHOBHYIO |
JIONIOJTHUTEIIbHYIO JIUTEPATYPy, @ B KOHIIE CEMECTpa JaTh CIIUCOK BOIPOCOB JIJIsl MMOJIOTOBKU K
9K3aMEHY.

Ha mnepBoM 3aHsATHM 1O AMCUUIUIMHE CJEAyeT O00s3aTeNbHO NPOMH(DOPMUPOBATH
CTYJICHTOB O BUJIe ¥ (hopMe TPOMEKYTOYHON aTTECTALINH 110 TUCHHUIUINHE, CPOKAX €€ IPOBEICHUS,
YCIIOBUAX OOITyCKa K HpOMe)KYTOqHOfI arreéCralu, NPpUMCHACMBIX BHJAaX IMPOMCKYTOYHOI'O
KOHTPOJISL.

N3noxxeHne TeOpeTUYecKOro Marepualia JO/DKHO COMPOBOXKIATHCS HMILTIOCTPATUBHBIMU
HpUMepaMH, THIATEIBHO OTOOPAHHBIMH MPEOAaBATENIeM TaK, YTOOBI TEXHUYECKHUE TPYAHOCTH U
BBIKJIAJKHM TpHU PCIICHHUU 3aJa4u HC OTBJICKAJIXW OT TIJIABHOI'O: OCMBICIICHHUA HWACK U CYTHU
NpUMEHsEMBIX MeToZoB. CrenyeT Bcerja yKas3bIBaTh NPHMEPHl MPAKTHUYECKOrO MPUMEHEHUS
PacCMOTPEHHBIX Ha 3aHATUAX YpaBHEHUH U popmyit.

[IpakTH4ecKue 3aHsTUs JOJDKHBI ObITh OPraHW30BaHbI IPENOIaBaTeIeM TaKUM 00pa3oM,
4TOOBI  OCTAaBaAJIOCH BpEeMA Ha HCPUOAUYCCKOC BBIIMOJIHCHUC CTYACHTAMU HEOOIBIIION
CaMOCTOSITENILHOM PabOThI B ayJTUTOPHUU [UIsl IPOBEPKH YCBOCHMUS M3JI0KEHHOT'O MaTepuala.

HpenonaBaTenb, BGZIYHII/If/'I MNPAKTUYCCKUC 3aHATUA, OOJIKCH COIIaCOBBLIBATH y‘-Ie6HO-
TEeMATUYECKHH TIJIaH 3aHATUH C ISKTOPOM, UCIIOIB30BATh CANHYIO CHCTEMY 0003HAYCHUIA.

[IperonaBaTento  ciemyer JOOMBATBCS CHCTEMAaTHYECKOH HENPEPHIBHOW  PabOTHI
CTY/ICHTOB B T€YEHHE CEMECTPa, HEOOXOJMMO BBISBIISATH CHIIBHBIX CTYJICHTOB U TIPUBIIEKATh UX K
Hay4YHOH paboTe, K yIaCTHIO B Pa3HOTO POJIa OJIMMITHAJIAX U KOHKYpCaXx.

CTyIeHT JOJDKeH OUIyIIaTh 3aWHTEPECOBAHHOCTH TMPENojaBaresii B JIOCTHIKEHUH
KOHEUYHOTO pe3yJibTara: B IPHOOPETEHUH 00yUaIOIIMMHUCS MPOYHBIX 3HAHUW, YMEHHH U BIIAJICHUS
HaKOIUIEHHOH MH(OpMaIHel Ui peteHus 3a1a4 B Npo(ecCHOHaIbHOM A TeTbHOCTH.

6.1.1. O0pa3oBaTe/ibHbIE TEXHOJOTHH

Bo3moxHO mpoBeneHHe 3aHATUH M aTTeCTalMii B JAMCTAaHIMOHHOM (Qopmare ¢
NPUMEHEHHEM CHUCTEMBbl JTUCTaHUMOHHOro o0ydeHus yHuBepcurera (CJO-LMS) Ha ocHoBe
pa3paboTaHHbIX Kadenpoi «MaremaTuka» 31eKTPOHHBIX 00pa3oBaTenbHbIX pecypcos (DOP) (cm.
n.4.4).

[Topsimox mpoBeneHus: paboT B AMCTAaHLIMOHHOM (popMaTte yCTaHaBIMBAETCS OTAEIbHBIMU
pacropshKeHUsIMU TIPOpPEKTopa Mo y4deOHOM paboTe /MM LEHTPOM Y4eOHO-METOTUYECKOM
paboTHI.

6.2. MeToanueckue yKasaHus 1 00y4AIOIIMXCH 110 OCBOCHUIO
AUCHUTLTHHBI

Pa3nes: 3/1eMeHTBI JIMHEHON aaredpsbl

MaTtpuus! u onpeneaunrtean. IIpexae Bcero, CTyJeHT JOJKEH MOHSTh, YTO MaTpHIla —
3TO Tabnuua yncen (IpudeM 3Ta Tabauia MOKET UMETh OJIMHAKOBOE YUCIIO CTPOK U CTOJIOLOB, a
MOJKET OBITh U IPSIMOYTOJIBHOM ), @ ONPENIEIUTENb- 3TO YUCIIO, 3alIMChIBAEMOE B BUIE€ KBaIpaTHON
TaOJMIIBI, TO €CTh OMPEACTUTEIH CYIIECTBYIOT TOJIBKO Y KBaAPAaTHBIX MaTPUII.

Crnenyer o6paTuTh 0c000€ BHUMAHHUE HA OMEPALIMI0 YMHOXKEHUS IPSIMOYTOJIbHBIX MATPHIL
U TIOHATH, KAKUM IOJIy4aeTcsl MOPSAJOK MaTpHIIbl — Ipou3BeeHus. OCOOEHHOCTh MaTPUI] TAKXKe
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COCTOUT B TOM, YTO NPOM3BEJIEHHE MATPUI[ HE IEPECTaHOBOYHO, To ecTh AB # BA Cnenyer
00s13aTeJIbHO YyOEIUTHCS B 3TOM, PELIMB COOTBETCTBYIOIINE 3a/1a4H.

BaxxubIM siBsieTcst moHATHE 00paTHOW MaTpuilbl. Hano 3HaTh ycinoBHe CyIIECTBOBAHHS
0o0paTHOW MaTpULbI U AITOPUTM ee NocTpoeHus. [locie ee BbIUMCIIEHUs 1es1eco00pa3Ho J1enaTh

IIPOBEPKY IMPAaBUIBHOCTU PEILIEHUS, BBINOJIHUB OIEPALNI0O YMHOXKEHHUS A'A=E (moskHa
HOJYYUThCS €IMHUYHAS MaTPULIA)

[Tpu u3yueHuun onpeaennuTenel HaJl0 YeTKO YCBOUTD IOHSATUS MUHOPA, AJIreOpandeckoro
JIOTIONIHEHXS, 3HaTh MHOTIOYMCIIEHHBIE CBOWMCTBa omnpenenutens. s OCBOEHUS TEXHUKHU
BBIUUCIICHUS ONpeAeTUTeNel IenecooOpa3Ho, BBHIOpaB MPOU3BOJIBHBIN ONPEACIUTENb BbIIIE
TPETHEro MOPsAAKa, PACKPBITh €r0 Pa3IMYHBIMU CLIOCOOAMU, IPUMEHSISI PA3JI0KEHUE U 10 CTPOKaM
u 110 ctonbuam. OOpaTuTe BHUMaHUE, KAKUE CTPOKH (CTOIOLBI) TPEAIOYTUTEIbHEE BEIOUPATH IS
PACKpBITUSL ONpPEIENUTENs, YTOObl YNPOCTUTh €ro BbluucieHue. OcobGeHHO 3((deKTuBHO
BBIYUCIICHHE OIPEACIUTENS ¢ MOMOLIBIO JIEMEHTAPHBIX MPeoOpa3oBaHMiA, MPUBOISAIIUX €r0 K
TPEYroJbHOMY BUAY.

[Ipy u3ydyeHuu pemieHUd cucTeM JMHEHHBIX anredpandeckux ypaBHeHuil (CJIAY)
oOparuTe BHUMAaHUE, IPEXKJIe BCEro, Ha MOHATHE PEIICHUSI CUCTEMBI M YCIOBHUS CYILIECTBOBAHUS
pelIeHUi B 3aBHCHUMOCTH OT COOTHOILEHHUS MEXAY PaHIOM MAaTpHUIIbl, paHIOM pacIIUpPEHHOU
MaTpHIbl CUCTEMBl M YHUCIIOM HEHU3BECTHBIX M ypaBHeHUH. OOpaTuTe BHMUMAaHUE Ha YCIOBUS
npumeHenus Gpopmyn Kpamepa u merona o0patHoii MaTpuiibl. BEnMaTensHO pa3doepuTe mpuMephbl
pelIeHHs] MPOU3BOJIBHBIX CHUCTEM JIMHEHHBIX anreOpanyeckux ypaBHeHHH wmeronom ['aycca
(BBeIeHHE OA3UCHBIX M CBOOOTHBIX TICPEMEHHBIX ).

Pa3pnen: DieMeHTHI BEeKTOPHOH aiaredpbl

[Ipy wu3yuyeHMM [aHHOM TeMbl OOpaTUTE BHUMAaHHE Ha JIMHEWHBIC OINEpallUU Hal
BEKTOPAMHM, HA TIOHATUS JIMHEHHOW HE3aBUCUMOCTU M JIMHEHHOW 3aBUCUMOCTH BEKTOPOB, Ha
byHIaMEHTAIBHOE OHITHE 0a31ca BEKTOPHOTO MPOCTPAHCTBA (M OPTOHOPMHUPOBAHHOTO Oa3uca),
Ha pa3JIoKeHue BEeKTopa Mo 6a3ucy.

3HaTh onpejieieHne, FTeOMETPUUYECKHE CBOMCTBA CKAISIPHOTO, BEKTOPHOTO ¥ CMEIIAHHOTO
NPOU3BEACHUS BEKTOPOB, (GOPMYJIBI /U1l X BBIYMCICHUS B BEKTOPHOM 1 B KOOPAMHATHON (opMme.
OO0s3aTenbHO 3HATh U YMEThb IPOBEPATH YCJIOBHSI OPTOrOHAJIBHOCTH, KOJUIMHEAPHOCTU U
KOMIUIAHAPHOCTU BEKTOPOB.

Pa3nesi: kOMIJIEKCHbIE YMCJ1a M1 MHOTO4JICHBI

B srom paznene, mpexae BCEro, Hag0 MOHATh, YTO KOMIUIEKCHOE YHCIO SIBHJIOCH
pacIlIMpeHUeM TOHATHS JIeHCTBUTENBHBIX YHCEN, 3HaTh ONpEJelIeHHe U Tpu (OpPMBI 3alucu
KOMIUIEKCHOTO yucna (anredbpanyeckyro, TPUTOHOMETPHUYECKYI0O M IOKa3aTelbHYIO),
FEOMETPUUECKYIO HHTEPIIPETALIMIO KOMIUIEKCHOTO YHCIIa U B3aUMHO-OJHO3HAYHOE COOTBETCTBUE
MEXly MHO>KECTBOM KOMIIJIEKCHBIX YHCEN U MHOKECTBOM TOYEK KOMIUIEKCHOM TNIOCKOCTH. 3HATh
dbopmyny Ouinepa. KomrIuiekcHble dHClIa MOXHO HW300pakaThb C TOMOIIBIO BEKTOPOB Ha
KOMIUIEKCHOW MJI0CKOCTH. [loaTOMYy omepanuu Cil0oK€HHsI M BBIYMTAHMSI KOMIUIEKCHBIX YHCEN
MOTYT OBITH CBEJICHBI K ONEPALlUsM CIOKEHHS U BBIUYUTAHUS COOTBETCTBYIOIINUX BEKTOPOB.

Hano 3HaTe M yMeTh BBINOJHATH ONEPALIMM YMHOMKEHUS, JEJIECHUS, BO3BEICHUSA B
MOJIOKUTEIbHYIO CTENEHb KOMIUIEKCHBIX YHCEJl, 3alIMCaHHBIX B TPUTOHOMETPHUYECKOH (opme,
M3BJICYEHMSI KOPHS N-OM CTENEHN W3 KOMILJIEKCHOTO YHCIIA.

Cnenyer oOpaTUTh BHMMAaHHE HAa TO, YTO MHOKECTBO KOMILJIEKCHBIX YHCEN SIBISETCS
3aMKHYTBIM, TO €CTb JIt00as anredpanyeckast ornepanus Haj KOMIJIEKCHBIMHU YHCIaMHU HE BEIBOJUT
3a mpeesbl 0071acTh KOMIUIEKCHBIX YHCEl.

Hano 3Hath paznuuHble BUABI PA3JIOKEHWS MHOTOWIEHA HAa MHOXUTENIU Ui CIy4acs,
KOrJia cpei KOpHEH MHOTOWieHa MOTYT OBbITh KpaTHbIE, KOMIUIEKCHBIE KOPHHU. DTH CBEICHUS
OyAyT MCIOJIb30BAThCS, HAPUMED, B MHTETPATbHOM UCUUCIIEHUH TPU BBIUMCIEHUN UHTETPAIOB
OT  JApOOHO-palMOHANBHBIX  (QyHKIMH, TpU  pelIeHMM  JIMHEHHBIX  OJHOPOAHBIX
TuddepeHIMaIbHbIX YPaBHEHUH N-T'0 TOPSIKA C MOCTOSIHHBIMHA KO3 PHUIIUEHTAMHU.
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Pazgesn: Anagaurudyeckasi reoMeTpust

IIpn m3yyeHuM aHaIUTUYECKOM T€OMETPUU CIEAYeT, IPEXKIE BCEro, IOHATh, 4YTO €€
3ajjaueil  sABIETCS U3yYeHHE FeOMETPUUYECKUX 0OBEKTOB IIPU MOMOIIH AaHATUTHYECKUX METO/I0B
anreOpbl ¥ MaTeMaTUYecKOro aHaiu3a. B ocHOBe Takoro mojaxoia JEKUT METOJ KOOpIWHAT,
BIIEPBbIE cHUCTeMaTUYeCKH puMeHeHHbIH P. Jlekaprom. OCHOBHBIE IOHATUS F€OMETPUH (TOUKA,
npsiMasi, IUIOCKOCTb) SIBJIIIOTCS HEONpPENEISIEMBbIMU, W Ul HMX ONMCAHMSI NPUMEHSETCS
AKCHOMAaTHYECKUN METO[, IO3BOJISIOLIMM yCTAHOBUTH B3aHMHO OIHO3HAYHOE COOTBETCTBHUE
MEXYy MHOKECTBOM TOYEK MPSIMOI M MHOXKECTBOM JICHCTBUTENIBHBIX YUCE U, TAKUM 00pa3oM,
BBECTU CUCTEMY KOOPJMHAT.

Hano uetko ycBouTh paznuuHble (OpPMBI YpaBHEHUH MPSIMOH M IUIOCKOCTH YMETb
HEepexXoAUTh OT 0JHOU (opMbl K pyroil. CieayeT OCMBICIUTb U YCIEIIHO IPUMEHATh PELICHUs
KJIACCUYECKHMX 3a/1a4 aHAJIUTUYECKOM TIeOMETPUM O B3aMMHOM pACHOJIOKEHUU IPSIMBIX U
IUIOCKOCTEM, YMETh ONPENCIATh YIJibl U PACCTOSHUA MEXKIY Pa3IMYHBIMU I'€OMETPUYECKUMU
00BEKTaMHU.

OTMeTuM B 3aKIIIOYEHUE, YTO YCIEUIHOE W3y4YeHUe NUCLUIUINHBI « JIuHelHas anrebpay,
IpuoOpeTeHne HEOOXOAMMBIX KOMIIETEHIMH, YMEHUN U HaBBIKOB BJIQJCHUS MAaT€MaTUYECKUM
anmaparoM TpeOyeT OT CTYJIEHTOB OOJIbIIONW caMOCTOATENIbHOM paboThl. OOpaTHTe BHUMaHUE,
YTO KOJIMYECTBO YacOB, OTBOJMMBIX HAa CAMOCTOSTEIBHYIO Pa0OTy B COOTBETCTBHU C Y4EOHBIM
IUIaHOM, OOJIBLIIE YKCIIa YacoB, OTBOJUMBIX Ha BCE BUbI AyAUTOPHBIX 3aHATUH.

7. ®OHJ OLIEHOYHBIX CPEACTB

@oH/ OLEHOYHBIX CpEeACTB mpencTasieH B [Ipwioxkenun 2 x paboueil mporpamme u
BKJIIOYAET pa3/Jelibl:

1. MeTo/1bl KOHTPOJIS M OLICHUBAHUS PE3yJIbTaTOB 00yUYEeHUs

2 llIxana u KpUTEPUU OLIEHUBAHUS PE3YJIbTATOB O0yUEHHUS

3. OueHouHblE CpelCcTBa

3.1. Texymuii KOHTPOJIb

3.2. [IpomexyTo4Hast aTTecTarus
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Ilpunosicenue 1

1. TeMaTn4yeckuii JIaH JUCUUILUIMHBI «/IMHeHAs anredpay» Mo HANPABJIEHUIO MOATOTOBKH
15.03.01 «MammHOCTPOECHUE)
«O00opyroBaHNe U TEXHOJOTUM CBAPOYHOT0 IPOU3BOACTBAY

(0axkanasp)
Ounas ¢popMma o0yueHust
I'ox naGopa 2025/2026
Pazpen Cem | Hex | Buabl yueOHol padoThl, Buapl camocTosiTe/IbHOM padoThl DopmMbl
ecTp | eyl | BKJIIOYAsi CAMOCTOSATEIbHYIO CryaeHToB aTTecTan
padoTy CTY/eHTOB, M
n/n CeM | M TPYyA0EMKOCTH B yacax
ecTp
a Ja \ n/c \ Ja6 \ CPC \ KCP | K.P. \ K.II. | PI'P | Pegepar | Kp |3 |3
IlepBblii cemecTp
1.1 Pa3nen 1. DneMeHTHI JJMHEHHOH anredpbl 1 3 2 2
Martpuiibl, JEWCTBUS HAJl MATPULIAMH. 3
1.2 OnpenenuTeny, UX CBOMCTBA U BHIYUCIICHUE. 1 4 2
MarpuuHast 3aIIUCh CUCTEMBI JINHEHHBIX 3 +
YPaBHEHUI.
Boinaua 3aganuii PI'P Ne 1 no guHeiiHoi
ajareope .
1.3 OOpaTHast MaTpHIIa U €€ BEIYUCIICHHUE. 1 5 2 2
MartpuuHast 3a11MCh CUCTEMBI JIMHENHBIX 3
YpaBHEHUH.
1.4 CucTeMbl TMHEHHBIX anredpanyecKux 1 6 2
YpaBHEHHH, OCHOBHBIE TIOHATHS U
onpezaeseHus. PelieHne cucTeM JIMHENHBIX 3
ypaBHeHuI1 metooM Kpamepa, metogom
00paTHOM MaTpHIIBI
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1.5

Pemienue cucteM TUHEHHBIX yYpaBHEHUH
meroaoM ["aycca. Panr marpuiel. Teopema
Kponekepa — Kanesnu.

1.6

Merton ['aycca B TpOU3BOJIBHBIX CUCTEMAX
JIMHENHBIX ypaBHEeHUN. OJHOPOIHBIE CHCTEMBI
JINHEUHBIX YPaBHEHUM.

CamocrosiTenbHast pabota Nel B aynuropun
1o JIMHEeHHOH anredope

1.7

Pa3nen 2. Bekropsl. JInHelinsie onepanun
HaJl BEKTOpaMu, UX CBOMCTBA. JInHeHbIe
KOMOWHANWU BEeKTOpOB. JIMHEHHO
HE3aBUCUMBIC U TMHEHHO 3aBUCUMBIE CHCTEMBI
BEKTOPOB.

Boinaua 3aganunii PI'P Ne2 no BeKTOpHOM
aareope.

1.8

[onstue 6a3uca. KoopauHaTe! BekTopa.
KonnuueapHocTh, OpTOroHaIBHOCTD U
KOMILTaHapHOCTh BEKTOPOB.

10

1.9

CkansipHoe Ipou3BeIeHNE BEKTOPOB U €ro
CBOMCTBa. BekTopHOE Mpou3BeACHUE IBYX
BEKTOPOB, €r0 CBOMCTRA.

11

1.10

CMernianHOE MPOU3BENEHUE TPEX BEKTOPOB U
ero ceoiicrea. Beruucinenue oobema
napajuieNenunesna. Y cJIoBUe KOJUIMHEAPHOCTH,
OpPTOTOHAJILHOCTH U KOMIUIAHAPHOCTH
BeKTOpOB. OpTOHOPMHUPOBAHHBIN Oa3uc.
Brruucnenue ckansipHOro, BEKTOPHOTO U
CMEIIaHHOTO POU3BEICHUI BEKTOPOB,
3aJJaHHBIX KOOPJMHATAMHU B
OPTOHOPMHPOBAHHOM OasHuce.
CamocrosiTeqbHast pabora Ne 2 B
ayINTOPUM 10 BEKTOPHOM ajredpe

12

JIuneiinsie npoctpaHcTBa. PazMepHoCTh U
0a3uc TUHEWHOTO MPOCTPAHCTRA.
Martpuria nepexopia ot 6asuca k 6azucy
npeoOpa3oBaHue KOOPIUHAT BEKTOPA MPHU

13
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u3MeHeHnu 6asuca. CoOCTBEHHbBIC BEKTOPBI U
COOCTBEHHbIE 3HAYCHUS IMHEWHOTO
oreparopa.

1.12

Pa3gen 3. KommiekcHble yncjia u
MHOT0YWIEeHbI MHOXECTBO KOMITJIEKCHBIX
gucen. GopMbI 3aITHCH KOMITICKCHBIX YHCEIT.
Onepanuy HaJi KOMILICKCHBIMU YHCITAMH.
Paznoskenue MHOTOUICHA Ha MHOKHUTEIN
OCHOBHAS TeOpeMa aJIreOpbI

14

1.13

Pa3znen 4. AHaTUTHYECKASI TeOMeTPHs
Cucrtembl KoopuHaT. Pa3zauduHbie TUIIBI
YpaBHEHUH MIIOCKOCTH

Boiiaua 3aganuii PI'P Ne3 mo
AHAJUTHYECKON reoMeTPHU

15

1.14

PasnuuHble TUIIBI ypaBHEHUN IPSIMOM Ha
IUIOCKOCTH U B IPOCTPAHCTBE

16

1.15

B3auMHOeE pacnonoxeHue npsMbIx Ha
IIJIOCKOCTH U B IPOCTPAHCTBC. Brruncnenue
PAcCTOSIHUI MEXTy IBYMs TOUKaMH, TOUYKOH U
npsimMoil.. B3auMHoe pacnonoxeHue
IJIOCKOCTEW. BBIYUCIIEHHE PACCTOSHUNA MEXKIY
TOYKOH U MIIOCKOCTHIO

CamocrositennbHast padora Ne 3 B
ayIMTOPHH MO AHAJMTHYECKOH reoMeTpHH

17

1.16

KpuBsie BTOporo nopsjaka ux reoMeTpuiecKue
CBOWCTBA. YpaBHEHHUS 3JUINIICA, TULIEPOOIIBI,
napabosel O011ee ypaBHEHHE KPUBOH BTOPOTO
nopsiaka. [IpuBegeHne KpUBBIX BTOPOTO
MOpSAAKA K KAHOHUYECKOMY BHITY.
I1oBEpXHOCTH BTOPOTO MOPSIKA

18

®Dopma arTecTalun

19-
21

Bcero yacoB mo JUCIUIIINHE

16

32

60

PT'P

cam
pao.
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Ilpunoscenue 2

®OH/I OHEHOYHbLIX CPEJICTB
MO JUCUMUILINHE

«/Iuneitnas aaredpa»

Hanpasnenue noaroroku: 15.03.01 «MammHocTpoeHue».

[Mpopmmm: «OOGopyaOBaHME M TEXHOJOTUH CBApOYHOIO MPOM3BOACTBA» «BbICOKO3(h(EeKTUBHBIC
TEXHOJIOTUYECKUE MPOLIECCH K 000PyI0BaHUEY.

®opMmbl 00y4EHHU: O4HAsA, 32a04HAas.

Kadenpa: «Matemaruka

1. METOZ[LI KOHTPOJISAA 1 OMCHUBAHUA PE3YJIbTATOB Oﬁy‘IEHI/Iﬂ

JU1st KOHTPOJISI yCIIEBaeMOCTH U Ka4eCcTBA OCBOCHHUS AUCLHUIUIMHBI HACTOSIIIEH TporpaMMoit
IPEIYCMOTPEHBI CIEAYIOIIUE BUJIbI KOHTPOJIS:
- KOHTPOJIb TEKYLIEH ycreBaeMOoCTH (TEKYILIUI KOHTPOJIb);
- IPOMEXKYTOYHAsl aTTecTalus (3K3aMeH).

2. llkaja 1 KpUTEPUH OLCHUBAHUS Pe3yJIbTATOB 00y4YeHHS
®opmMa NPOMEKYTOYHON aTTECTANMHU: IK3AMEeH

[IpomexyTouHas arTectanus o0yyaromuxcs B (popMe 3K3aMeHa MPOBOAUTCS IO pe3yIbTaTaM
BBIMIOJIHEHUSI BCEX BUAOB Y4eOHOHl palOThI, MPEIyCMOTPEHHBIX YYEOHBIM IUIAHOM IO JAHHOMN
JUCIUIUIMHE, TIPU 3TOM YYMTBHIBAIOTCS PE3YyJIbTaThl TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH B TEUEHUE
cemectpa. O1ieHKa CTENEeHN JOCTUKEHNS 00yJarolUMHUC IIaHUPYEMbIX PE3yJIbTaTOB 00yUEHUS 110
JUCIUIUIMHE TIPOBOJMTCS TPENOJaBaTeiaeM, BEAyIIUM 3aHATUS 1O JUCHUIUIMHE METOAOM
SKCIEepTHOM oneHKU. [lo uToraM npomexyTOYHOM aTrTecTanud MO AMCUUILIMHE BBICTABISETCS
OLICHKA «OTINYHO», «XOPOILIO», «yJOBJIETBOPUTEIBLHO» WIN «HEYAOBIETBOPUTEIILHOY.

IIkana oueHNBaHUA Onucanne

BrimmonHensl  Bce  00si3aTelIbHBIE ycaioBusds MOATrOTOBKH
CTyACHTA K l'[pOMe)KYTO‘IHOﬁ aTTeCTalMM, IPpEayCMOTPECHHEBIC

MIpOrpaMMONl  JTMCLHIIJIUHBL CrygeHT  1€MOHCTpHUpYET
COOTBETCTBUE 3HAHMM, YMEHUN, HABBIKOB II0KA3aTENsM,
OTan4HO MPUBEACHHBIM B TalJiHIaxX, OMNEpUpyeT MNPUOOPETEHHBIMU

3HaHUSAMHU, YMEHUSMH, HaBbIKaMU, IPUMEHSAET UX B CUTyalUAX
MOBBIIIEHHONW CJI0KHOCTU. [Ipy 3TOM MOTYT OBITH JOIMYIIEHbI
HE3HAUUTENIbHbIE OIIMOKM, HETOYHOCTH, 3aTPyAHEHUS IpH
MIEPEHOCE 3HAaHNW U YMEHUI Ha HOBBIE, HECTAaHAAPTHBIE 3a1a4H.

BoinonHensl Bce o00si3aTe/ibHbIE YCJAOBHS IOATOTOBKH
CTYAEHTA K NPOMEKYTOYHOM aTTeCTalUM, IIPEyCMOTPEHHBIE
Xopomo MpOrpaMMON  JTHCLMIUIVHBI. CrygeHT  IeMOHCTpHUPYET
COOTBETCTBME 3HAHWI, YMEHUW, HABBIKOB IIOKA3aTEIsIM,
NPUBEJCHHBIM B Ta0iMIax, ONEpUPYET NPUOOPETECHHBIMU
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3HAHUSMHU, YMEHUSIMH, HaBbIKaMHU. B TO ke Bpemsi TIpu OTBETE
JIOTYCKAeT HECYIIECTBEHHBbIE MOTPEIIHOCTH, 3a/1aud peIaeT C
HeJI0YeTaMH, HE BIUSIONIMMH Ha OOITUI X0 peIICHUS.

BoinonHeHbl  Bce  o00si3aTe/ibHBbIE YCJIOBHMSA IOATOTOBKH
CTYJEHTA K MPOMEKYTOYHOM aTTeCTalliu, IPELyCMOTPEHHBIC
IpOrpaMMON  TUCLIMILINHBIL. CTyneHT  JEMOHCTPUPYET
COOTBETCTBUE 3HAHWM, YMEHHH, HAaBBIKOB IIOKA3aTessM,
NPUBEJCHHBIM B Ta0JHMIAX, ONEpUPYET NPHOOPETCHHBIMH
3HaHUSMM, YMEHUSMH, HaBbIkaMu. Ho mokasbiBaeT HerimyOokue

VY 10BIETBOPUTEIIBHO
3HaHUS, TPU OTBETE HE JOMyCKaeT TpyObIX OIIMOOK WIIH
IIPOTUBOPEUUHl, OJJHAKO B (POPMYIMPOBAHUU OTBETA OTCYTCTBYET
JIOJKHASI CBSI3b MEXK/ly aHAJIM30M, apryMEHTaluell U BbIBOJaMH,
B pEIEHUM 3a/a4 MOTYT COJep:Karbcsi IpyOble ommnOku. s
[IOJIyYE€HUs TPABUIBHOTO OTBeTa TPEOYIOTCS YTOUYHSIOLIUE
BOIIPOCBI.
He BbmonHeHs! o0si3aTelbHbIE YCJOBHSI IOATOTOBKH
CTYAEHTA K NPOMEKYTOYHOM aTTecTallMu, IIPEyCMOTPEHHBIE
nporpaMMmoit  aucuumiuesl, MJIM cryneHT nemMoHCTpUpyeT
HEMOJIHOE  COOTBETCTBUE  3HAHWH, YMEHHUH,  HAaBBIKOB
HeynosierBopurensHo
NPUBEJCHHBIM B Ta0iuuax, MAONYCKAIOTCS 3HAYUTENIbHBIE
OLIMOKH, IPOSBIISETCS OTCYTCTBHE 3HAHUH, YMEHUH, HABBIKOB I10
psAoy IOKa3aTelel, CTYICHT WCHBITBIBAET 3HAYUTEIIbHBIC
3aTpyIHEHUS TPU OTIEPUPOBAHUY 3HAHUSMU U YMEHUSIMHU.
3. OueHo4YHBIE CpeACTBA
HanmenoBanue IIpencrasnenue
Ne Kparkas xapakreprucTrka OLleHOYHOTO
i OLICHOYHOT O cpencTea OLICHOYHOTO CPEJICTBA
CpeAcTBa B ®OC
1 KoHnTtponbHas CpenctBo mnpoBepku yMeHUW mNpuMeHsATh | KoHTposbHbIE
(camocTosTeNnbHAs | MOJTYYEHHbIE 3HAHUS JUIS pelleHMs 3ajad | 3aAaHus (mpumep)
) pabota OTIPEJICTICHHOTO THIIA 10 TEME WJIN pa3aeiy
(KP)

2 | PacuetHo- CpencTBo mpoBepkH YMEHMI IpuMeHATh | KomrulekT — 3amaHuii
rpaduueckas MIOJIyYEHHbIE ~ 3HaHMS 1[I0 3apaHee | A BBITIOJTHEHUS
paboTta ONPENIETICHHON METOAUKE Ul PELICHHs | pacyeTHO-

(PTP) 3aJad  WIM  3aJaHUi 10 MOAYJNI0 WM | TpaguuecKoi paboThl
JCLUIIIIMHE B LEIOM.
CpencTtBo KOHTpOJISI, OpraHU30BaHHOE Kak
crenuanpHas Oecea  MeAaroruyeckoro
VYeTHBII onpoc paboTHHKAa ¢ O0OydYaloUMMCS Ha TEMBI, Bomnpocel no
3 cobeceoBaHue, CBSI3aHHBIE C M3y4aeMOMW NUCIUIUIMHOM, U TeMaMm/pazjienam
(YO) paccuMTaHHOEe Ha BBIACHEHHE oObeMa JUCIUIINHBI
3HaHUN 00ydYaromerocs 1Mo onpeaeaeHHOMY
paszzeny, TeMe, npodsieMe M T.I.
Teer CucreMa CTaHAAPTU3UPOBAHHBIX 3aJaHUM,
4 (T) I03BOJISIIOILAS aBTOMATHU3HPOBATh Bapmuant tecta
IPOLEAYPY HM3MEDPEHUsl ypOBHS 3HAHHUU U
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YMEHUH 00yJaromerocs.
5 | Ox3aMeHanmonHbl | CpeacTBO MPOBEPKM 3HAHWH, YMEHUH, | DK3aMEHAIlMOHHbIC
e OuneTsl HaBBIKOB. MOJKET BKJIIOYATh KOMIUIEKC | OHUIIETHI.

(Ob) TEOPETUUECKHUX BOITPOCOB, 3azay,
IIPAKTUYECKUX 3aJaHUM.

3.1. Tekymuii KOHTPOJIb

O1eHOYHBIE CPECTBA TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH BKIIOYAIOT KOHTPOIbHBIE BOITPOCHI
1 3a7aHus B (hopMe OJIAHKOBOTO TECTUPOBAHUS JIJIi KOHTPOJISI OCBOCHUST 00YUAIOIMIMMHUCS Pa3/IeiioB
JTUCHUIUIMHBL, ipreM PI'P.

Coaep:xanue pacueTHO-Tpadguyeckoil padoThl.

Pacuerno-rpaduyeckasi padora Nel nmo iuHeiiHoil anreope.

Kpartkoe copeprxanue pacueTHO-rpaduueckoi paboThl:

Martpuisl U onpenenuTen. Pemenne cucreM JTHMHEHHBIX anreOpanyecKuX ypaBHEHHH METOJaMu
I"aycca, Kpamepa u 0O6paTtHOil MaTpuIbl.

PacuetHo-rpaduyeckas padora Ne2 mo BeKTOpHOIi anredpe.

Kpartkoe copeprkanue pacueTHO-TpaguuecKor paboTHI:

Bekropsl, aelicTBus Haj BekTopamu. CKaJIIipHOE, BEKTOPHOE, CMELIAHHOE ITPOU3BEICHHS BEKTOPOB.
PacuerHo-rpajduueckas padora Ne3 no aHaTUTHYECKOH reOMeTPHUH.

Kpartkoe copeprkanue pacueTHO-TpaguuecKon paboTHI:

Paznuunble BUIBI ypaBHEHUH HpsAMOM M IUIOCKOCTH. B3anMHOe pacrosiokeHue NpsMbIX Ha
IJIOCKOCTH, IJIOCKOCTEH B IPOCTPAHCTBE.

KoMmmuiekT 3axanuit
JJIsl BBINIOJTHEHHUs pacdyeTHO-rpadguyeckux pador (PI'P)

no aucturuinae «JIuneiinast anredpay»

PI'P Nel, yacts 1

-11 0 2 0 2
A= 1 3 2 B={0 -3 3
3ananue Nel. /laHbl MaTpUIIbI 4 0 -3 u -1

o 2 T
Beimnonuuth aeiictus: 4A° +8B° .

3ananue Ne2. [Ipo1osKuTh TaHHOE MATPUYHOE PABEHCTBO (24+3B)" 44" —64B=...

U TIPOBEPUTH €ro Ui MaTpull A 1 B U3 nepBoro 3aJaHusl.

3aganue Ne3. BHIUMCINUTE ONpeaeuTelNb ABYMS CIIOCOOaMU: pa3ioKEHHEM IO IEPBOM CTpOKe U
pa3IoKEHUEM IO IEPBOMY CTOJIOLY.

1 0 -1 2
02 1 -1
I 1 -1 1
I 1

-2 1
3ananue Ne4. [l qaHHON MaTpHIlBl HAWTH 00paTHYIO MaTpHily. Clenars mpoBEpKY.
1 0 2
1 1 0
-1 2 3
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3ananue Ne5. Pemuts MaTpuunoe ypasuenne AXB = C (uaittu X). Cnenats IpoBepky.

o[ el (S

3ananue Ne6. HaiiTu panr MaTpuisl.

1 -1 2 3 7
0 5 4 3
2 3 8 9 15

3 -8 2 6 20)

PI'P Nel, 3apgaHusi 0 pelieHMIO CHCTEM JIMHEHHBIX aJire0pan4ecKux ypaBHeHUH
3apanue Nel. Pemnts cucremy merogom Kpamepa. Cuenats npoBepky.
X, +4x, —x; =2
2x,+2x, +3x, =7
3x,+6x,-2x; =1
3ananue Ne2. Pemuth cucremy u3 Nel mMeTooM oOpaTHOM MaTpUIBL.
3aganue Ne3. Pemuts cucremy u3 Nel merogom ["aycca.
3anmanue Ne4. Pemuth HEOTHOPOIHYIO cucTeMy MeToaoM ['aycca. Halitu obmiee pemenue u
YaCTHOE pELICHHUE.
X +x,+2x,+3x, =5
3x,+2x, —4x; - 2x, =1
5x,+4x, + 4x, =11
3amanue NoS. Pemnth ofHOpOHYIO cucTeMy MeToqoM ['aycca. Haiitu oOree 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, yactp 2

> P o6pasyror 6a3uc B IpOCTPAHCTBE U PA3NOKUTh

3ananue Nel. Iloka3ark, 4TO BEKTOPBI >
2),n=(2,0,3), p=(-2,-11),a=(5,—-4,13).

m,
BekTOp & 110 dTOMY Gasucy: " = (1,-1

3ananne Ne2. Jlausl Bektopsl 7 u "' BBIACHHTH — KOITHMHEAPHBI TN BEKTOPE & N b

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

3ananue Ne3. Haiitu |c_l , €CIIN |ﬁ| = 6\/55
Han AABC. Havitn ZB

VAN
n|=2,(m,n)=135", a=6n—m.

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

3amanne N4, , €CIIN

Bagarme Ne5. Tlpu kaknx 'x' BekTopsl @ u D meprnenmmkymspubr?
a=(x;1;-4),b =(x-3;12; x).

3aganme Ne6. Haiiti miomas mapanieorpaMma, MoCTPOCHHOro Ha BekTopax @ u b

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

m|=12,

_ N7
n|=3,(m,n)=g.

3aganue No7. Haittu miomanes tpeyronbHuka ABC, ecnmun A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).
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a,

, € . BersicHUTE — KOMIIJIAaHAPHBI JIX BEKTOPEI. Ecmm BEKTOPEBI HE

S|

3aganue No8. J[aHbl BEKTOPHI

KOMIUJIaHApPHBI, TO HaWTH 00BEM Iapajiiejacnuicaa, moOCTpOCHHOTO Ha BEKTOPax a, b » € u

OTIPENICIUTh — KaKyl0 TPOWKY OHU 00pa3yIoT.
a(1;-1;5),b (2;4;-2),¢(3;0;1)
Ae, Ae,, Ae;

3amanue Ne9. [[ns nuHeitHOTO omeparopa A 3aaaHbl 00pa3bl 0a3UCHBIX JIEMEHTOB

e,e,,e

3anucarp MaTpully oneparopa 4 B Ga3uce 3 ¥ HaliTH 00pa3

JJeMeHTa X |

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

x=2e —4e, +e;
3ananue Nel(. Haiiti coOCTBeHHbBIE 3HAYCHNS U COOCTBEHHBIE BEKTOPHI IMHEHHOTO OIeparopa,

-4 1
(7))

3aJJaHHOTO B HEKOTOPOM 0a3uce mMaTpuLei
PI'P Ne 1, yacTtp 3
l

3ananue Nel. Ilpsmas l, npoxozut yepes Touky A mapamtensno Bexropy 9 . Ipsivas

MpoxXoauT 4€pe3 TOUKY B NEPpUCHAUKYJIIAPHO BCKTOPY n . Hanitu TOYKY IEPECCUCHUS IPAMBIX U

A3:5),q(1:3), B(0;5), n(=3;4).

yYIroJja MEKAy HUMHU, €CIIN

3aganue Ne2. Jlana npsimast Zl . IIpsimas 12 OPOXOJUT Yepe3 TOUKHU A y B Haiirn pacCcTossHUE OT
TOYKH IECPECCUCHUS IIPSIMBIX Zl " 12 110 TIPSAMOU 13.
;o 1x= —8t—3

Yly=3t+4, A4:;0),B(7;3), [,:9x—-12y+2=0.

M

Sananme Ne3. HaiiTu paccTosHue OT TOUKH /0 110 IIOCKOCTH O , mpoxosimeii uepes Touky A

TepHeHUKYIAPHO BEKTOpY 7 , ecrn M, 0; 1;7), A (2;-1; 4), n(6;22;-3).
3ananue No4. HaiiTu yron Mexay MiIOCKOCTBIO O U MIIOCKOCTHIO B , IPOXOIAIIEH uepe3 TOUKU
A, B C . ecmn @ Sx+y+4z-28=0, A(5;2;5),B(3;7;0),C(—4;-3;-1).
3ananue No5. 3amucaTh KAHOHMYECKHE YPAaBHEHHS MIPSIMO#, 33 JAHHOM OOIIMMU ypaBHCHUSIMHU.
X+2y-9z-10=0;
3x+4y+8z-24=0.

3amanme No6. HaiiTi Touky mepecedenus mpamMoi [ ¥ muockocTH O W yros Mexiy HHMU.
x+2 z—1
[: A ; a:x+2y-3z-12=0.
3 4 =2

3ananue Ne7. Ilpsamas /) poxoauT uepe3 Touku 4 u B. Ilpsamas L MIPOXOAUT Yepe3 TOUKy M

NEPNCHAUKYJISIPHO IMMJIOCKOCTU O . Haiitu yYIroJa MCxKAY NpAMbIMUA ll n 12 U BBISICHUTB — JICXKAT JIM
OHM B OJHOMU IIJIOCKOCTH HJIH CKpCIIUBAIOTCA.

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

3aganue Ne8. Jliist maHHON KpUBOM 49 25 yKa3aTh (DOKYChI, SKCIICHTPUCHUTET,
TupeKTpuckl. [TocTpouTth KpuBYIO, 1300pa3uTh POKYCHI, TUPEKTPHUCHI.

2 2
3aganue Ne9. Tpusectu ypauenue kpusoit 9X —29Y° —18x+200y—616=0
KaHOHMYECKOMY BHJLY H OCTPOUTH KPHUBYIO.

KonTposabHble 3a1anus (mpuMepbl)

Bapmuanr.
1. HaiiTi 3HaueHust MaTpUYHOTO MHOTOYJIEHA F (A)

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

-8 2 -6 -3 -13

2. HaliTu panr MaTpuIsl IpUBEJEHUEM K CTYIIEHYaTOMY BUIY -3 13 5 17

1 2 1
3 53
2 7 -1

3. BeruucauTs onpenenuTens NPUBEICHHEM K CTYIICHIaTOMY BHILY
4. Haiitu matpuity, oOpaTHyto AaHHOU (a). Pemnth matpuuHoe ypaBHeHHE (0)

1 2 1

3 53 ( 1 —2] [—2 3
[X =

5. Pemmth cucteMy ypaBHEHUH. YKa3aTh 001Iee U OJTHO YAaCTHOE pelIeHue (a).
Pemuts cructemy ¢ momorisio 00paTHOM MaTpuIlkl 1 1o hopmynam Kpamepa (0)

S W
N—

4x, +9x, —=5x; —8x, =5 X +2x,4+x,=5

3%, +7x, = 2x;, —4x, =4 3x,=5x, +3x; =7
(a) 2x, +5x, +x;+3x, =3 ©) 2x, +7x,—x; =13
BapuanTt

= —_ s =

Pacniucath pasnoxenue Bektopa X 10 Bekropam P>49>7

L.
x=1{5-12,1} p=11,-3,0} ¢={1,-11} r={0,-12}

— —

2. Komnmneapusl s Bektopsl P u 4?

a=1{2,0,1} b={-231} p=2a+2b q=3a-2b

b

3. Jlana nupamMuja c BeplUIMHAMU B TOUKAX A1A2A3A4 .
Al (-2,4,8) A2(4,—1, 2) A3 (-8,7,10) A4 (-3,4,-2)
Haiitu:

Ad, A4,

a) yroji Mexay peopamu
0) 00beM IMpaMuabI

B) JUIMHY BBICOTHI ONYILEHHOM Ha TPaHb 44,4,

T') HAUTH [UTMHY MEIUAHBI, TPOBEICHHYIO U3 BEPITHHBI 4 ¢ pebpy A, 4,
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4. Beruyucinurthb miaomaab rnapajuiejiorpamma, NOCTPOCHHOTO Ha BEKTOPAax an b a — YToJI MCKOY

— —

Bekropamu P u 4

— = _z
a=2p+q b=p-3¢ |p[=2ld=2 ~ “7%
Bapuant

1. Haift paccTosiHEIE OT TOUKH M, JI0 TIJIOCKOCTH (M1M2M3 ) :

My (-9:10;2) M, (0;7;-4) M, (48-1) M,(-213)
{x +y+z-2=0
2. BrinucaTh KaHOHHYECKOE ypaBHeHHe mpamoit: (X~ ~ 3z+46=0
x=2 y-3 z+1

3. HaiiTu Touky nepeceyeHus mpsAMoii u miockocTu: 1 1 —4 yXx+y+2z-9=0

x—-1 'y =z
4. Haiitu TOUKy B CHUMMETPUYHYIO TOUKE P ornocurensro IpsAMOI [ P(O’_1’3) u 1 -1 1.
5. Hanncatpb ypaBHEHME INIOCKOCTH & NMPOXOLAIIEH YEPE3 TOUKY M, U NEPIECHIUKYIIIPHO psAMOM

(MM,). M, (3;2;0)’ M1(4;1;5)’ M, (2;—1;4)'

6. HaiiTi kocunyc yrina Mexy mockocTsmu % u @2
o:3x=y+3=0 a,:x=2y+5z-10=0
BapuaHT 3aJaHHi POMEKYTOYHOI0 TECTA

-8 2 -6 -3 -13
1.1. HaiiTi paHr MaTpHIIBI IPHBEJCHHEM K CTymeHuaToMy Buay\ 11 =3 13 5 17
[1 —2} _(—2 3 SJ
1.2. Pemmuthb MaTpuuHOE ypaBHeHue \ 5 4 3 -10
X +2x,+x,=5
3x,=5x, +3x; =7

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

2.1. Hancath pasnoxeHue BEKTopa X 10 BEKTOPaM pgor X = {5’_12’1} , P {1’ -3 0} ,

g=1{1,-11} r={0,-1,2}
2.2. BeIUMCIIHTH IO (b MAapajlielorpaMMa, IOCTPOEHHOTO Ha BekTopax ¢ u b & — yron mexmy
BekTtopamu P u 4

a=2p+q b=p-3q_  |p[=2 lg|=2 “T

2.3. JlaHa mupamu/a ¢ BepUInHAME B TOYKAX Ad A4, A4(6,1,3) 4,(6,-2,-3) 4(2,2,0)
A4 (—5, 13 O)

4 k pebpy A4,

x—2:y—3:z+l

3.1. Haiitu TOuKy nepeceyeH st IpsMOii U IIOCKOCTH: | 1 4 g ¥ty+2z-9=0

Haiitn nnuHy MeaunaHbl, IPOBEIEHHYIO U3 BEPILIMHBI
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PN R

0;-1;3)

. " P(
3.2. Haiitu TOYKYy B CUMMETPUYHYIO TOYKE P orHOCHTENBHO psIMOH [ u

x-1_y _z

1 -1 1.

3.3. Hanucarb ypaBHEHHE IUIOCKOCTH O TPOXOIALICH 4Yepe3 TOUKY M,

(M), Mo (3:2:0) M, (4155) M, (2-154)

IpsAMOi :

U TEepHeHANKYIISIPHO

2 2
4.1. Jlana xpuBas Broporo nopsaka X *+4y° —12x+16y+16=0 TJonyyurs kaHOHMYECKOE ypaBHEHHUE
KPHUBOU U ITIOCTPOUTH .€€

’ ’ !
4.2. CocTaBUTh MaTpUIly TIepexoaa oT O6a3uca €-%:-% k 6aszucy € €% | eciou
€ =26, +¢,+6,; 6, =6 —6,+6,; & =¢€ +26,+¢é,

Kpurepum ouenku:

- OLICHKA «3a4YTEHO)» BBICTABIIACTCS CTYJIEHTY, €CIM OH PETYJISIPHO B TEUEHHUE CEMECTpa
MPEJICTABIsUT PelIeHHs 3a]a4, BBIMOJHUI TOJHOCTHIO BCE 3aJaHUS U MX 3alIMTUJ, OTBETHB Ha
BOITPOCHI TIPETIO/1aBaATEIIs;

- OIICHKA «HE 3aYTEHO» BBICTABJISIETCS CTYACHTY, €CJIM OH HEPETYJISIPHO B TEUYECHHE CeMecTpa
IPEJICTaBIIsUl PEIEHUsl 3a/1ad, BBIIOJHWI 33JaHUs HE IMOJHOCTbIO WM BOOOIIE HE MPEICTABIISI
paboThl Ha TPOBEPKY, [OMYCKAET CYIIECTBEHHbIE HETOYHOCTH B OTBETaX Ha BOMPOCHI
npenoaaBaTe’s.

Jlsisi poBeeHUsT TEKYIEr0 KOHTPOJIS 3HAHWH CTYACHTOB B JWCTAaHIMOHHOM Qopmare B
pa3paboTaHHbIX Kadenpoil «MaTemMaTukay OHJIaH-Kypcax UMETCS MPOMEXYTOUYHbIE (IPOOHBIE)
TECTBHI.

3.2. IIpomMe:KyTOUHAS aTTeCTALMS
[TpomesxyTouHas arTectanus - (3K3aMeH) IPOBOIUTCA MO OMIeTaM B yCTHOU (opMme.
Bpewms 11 moAroToBKM 0TBETa Ha BOIPOCHI HEe Oosee 45 MuH.
buner BKIr0O4YaeT TEOPETUUECKUNA BOIIPOC U 3aJ1a4H.
KoMmmuiekTsl sK3aMeHallMOHHBIX OUJIETOB XpaHsATCs Ha Kadenpe «MaTemaTukay.
Tunosbsie BApHAHTHI OMJICTOB NPHJIATAIOTCS.
KommuiekT Bonpocos
o aucHumiinHe «J/Iuneiinas ajaredpa»
Matpu1ibl, TUIIBI MATPHIL.
Onepanuy ¢ MaTpuLlaMy, UX CBOWCTBA.
YMHOKEHHE IPSIMOYTOJIbHBIX MaTPHIL.
MarpuuHnasi popma 3arucH CUCTEMbI TMHEHHBIX aareOpandyecKux ypaBHEHHH.
Ornpenennurenu U UX CBOWCTBA.
[Tonstue onpeaenurens. MUHOPHI U anredpanyeckue JOMOTHEHHUS.
CucreMbl TUHEHHBIX aNreOpanyecKux ypaBHEHH, OCHOBHBIE MMOHATHS U ONPEEIICHUS.
ITpaBuiio Kpamepa penienust cucteM JIMHEWHBIX ypaBHEHUM.
OOpatHas MaTpula U €€ BbIYHCICHHE. Y CIIOBUE CYIIECTBOBaHMS 0OpaTHOM MaTpHIIbI.

. Pemmenne cucrem MuHEHHBIX anreOpandeckux ypaBHEHUI METOJOM 00paTHOW MaTpHIIbI.

. Meton IN'aycca pemienust CUCTEM JIMHENHBIX YPaBHEHU.

. Pemenne npon3BoIbHBIX CUCTEM JIMHEHHBIX ypaBHEHUI MeToaoM ['aycca.

. Panr matpunsl. Teopema Kponekepa — Kanemnu.

. OnHOpoaHBIE CHUCTEMBI JHMHEHHBIX YypaBHeHMH. Kpurepuil CylecTBoBaHMs HETPUBHAIBHBIX

pelIeHUI.

. IlonsTHe BEKTOpA U JIMHEWHBIC ONIEPALIMY HAJl BEKTOPAMHU, CBOMCTBA OIlEepaluil.
. JIuneitHas KOMOMHAIMS BEKTOPOB.
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17.

18.
19.
20.
21.
22.

Nk wbhe=

8.
9.

JIvuHeiiHasg HEe3aBUCUMOCTh U JIMHEHWHAs 3aBUCHUMOCTh T€OMETPUUYECKHUX BEKTOpOB. Kpurepuii
JIMHEMHOMN 3aBUCUMOCTH.
[Tonsitue 6a3uca. Koopaunatel BekTopa.
OpronopmupoBaHHbIi 0a3uc. Pa3noskeHne BeKTopa 1o BeKTopam Oasmuca.
VYnopsinoueHHas Tpolika BEKTOPOB.
CkansipHoe, BEKTOPHOE ¥ CMEIIaHHOE MPOU3BeIeHIE BEKTOPOB B OPTOHOPMUPOBAHHOM Oazuce.
VY ¢n0BUS OPTOrOHATIBHOCTH, KOJJIMHEAPHOCTH U KOMIJIAHAPHOCTH BEKTOPOB.
23. JluHeiiHbIE IPOCTPAHCTBA.
24. Matpwuiia nepexoja oT 6a3uca k 6asucy.
25. CoOcTBEHHBIE BEKTOPBI U COOCTBEHHBIC 3HAYCHHS MATPHIIBL.
AHAJIMTHYECKAS TeOMeTPUs
CucreMsl KoopauHaT. /lekapToBbI IPSMOYTOJIbHbBIE KOOPAUHATHI Ha IJIOCKOCTU U B IIPOCTPAHCTBE.
[TonsipHast cucrema KOOpAUHAT.
Paznuunble TUIIBI YPaBHEHUH IIJIOCKOCTH U IIPSMOM.
Brluucnenue paccTossHUNA MEXKIy 1BYMs TOUKaMHU, TOUKOW U MPSAMOM, TOUKON U IJIOCKOCTBIO.
Boluncnenue paccTosHUS MEXAY CKPELMBAIOIIMMUCS IPSIMbIMHU.
Brluucrnenue yrioB Mex1y ABYMsl IPSAMBIMHU, IPSMOM U TUIOCKOCTBIO, IBYMS IJIOCKOCTSIMU.
KpuBble BTOpPOro mopsiika HX I'€OMETPUYECKHE CBOMCTBA M ypaBHeHHs. [IpuBeneHune KpuBOM
BTOPOTO MOPSAJKA K KAHOHUYECKOMY BHUJLY.
KaHnonuueckue ypaBHEHUs JUIUIICA, TUIIEPOOJIbL, TapaboJIbL.
VYpaBHEHUE TOBEPXHOCTU BTOPOTO MOPSIKA.

10. Kanonnueckue ypaBHEeHHS c(epbl, JIUTUIICON 1A, KOHYCOB, TUIIEPOOIION I0B, TApaOOIONI0B.

TunoBbie BaApuaHTHI OUJIETOB
1o qucuuiuivee «JInneitnas aaredpa»

MMHUCTEPCTBO HAYKHU U BBEICIIEI'O OBPA30OBAHUS POCCUMCKON ®EJEPAITN
OEJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbBHOE
YUYPEXJIEHUE BBICHIEI'O OBPA3OBAHUA
«MOCKOBCKHWH NOJUTEXHUYECKHN YHUBEPCUTET»
(MOCKOBCKHWH NOJIUTEX)
®daxynpTeT 0a30BbIX KOMIIETEHIIHH, Kadenpa «Maremaruxa»

Hucuunnuna «JIuneitHas anreGpa»
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUJIET
Onpenenurenyu U UX CBOKCTBA.

_(1 2) _(—1 2]
Pemmnth MarpuuHOe ypaBHeHue XB=4 ecnu 21 0 1
X +2x, =-1

Pemmte cucremy MeTo0M 0OpaTHON MaTpPUILIBI {2"1 —3n =12

Jaubl BekTophl @ =(5.9:8), b =(-3,1-2), ¢=(-810,-10) [Iposeputsh — KOMITAaHAPHBI 11 OHU. Ecin

HET, HAWTH 00BEM HapaJlIesIeNnuIea, IOCTPOSHHOIO Ha BeKTopax 4.b,¢

Haiiti yron mexny Bektopamu ¢ =(1,=2,-2) i b =(2,0.1)

YT1BepxkaeHo Ha 3aceganuu kadenpsl MmareMatuku «_30» 04 2025 r., mpotokosa Ne 7
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3aB. kadempoii O.M. bapanona / /

MHHUCTEPCTBO HAVKHU M BBICIIIET'O OBPA3OBAHU S POCCUNCKON ®EJIEPAIIN
OEJAEPAJIBHOE 'OCYAAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE
YYPEX/IEHME BBICHIET'O OBPA3OBAHIMA
«MOCKOBCKUM MOJJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHM IOJHUTEX)

@akynpTeT 0a30BBIX KOMIETCHIUH, Kadenpa «MaremaTtnka»
HNuctunnuHa  «JIuHeiHas anreOopay»
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIA BWIET

1. Jluneiinas komOuHaus BekTopoB. baszuc. Koopaunars! BekTopa.

31 0

1 2 -1
A =
2. Beruucnouth onpenenuTenb Matpuibl C = A , €CJIN 01 1)

4x; —2x, +3x3 =12,
X +5x, =3x; =1,
3. Pemmre cucreMy ypaBHeHmii MeromoM Laycca (2% +3% —2x; =3.
4. Tloka3aTh, uto Bektopsl " =(,-12) = 7=(2,0,3) = p=(-2-L1) o6pasyror Gasuc B mpocTpaHcTBe.
5. Jlano obmee ypasHenne npsvoit 22X t3¥=5=0. Hammcars: ypaBHenne npsiMoii ¢ yrioBbiM
K03 PHUIIMEHTOM; YpaBHEHHUE MPSIMON B OTpE3KaX; HOPMAIbHOE YpaBHEHHE MIPSIMOM.

VYTBepxeHo Ha 3acejaHuu Kadeapsl MmareMaTHKu « 30» 04 2025 r., npotokoin Ne 7

3aB. kadeapoit O.M. bapanosga / /

J1y1g mpoBeieHNs MPOMEKYTOYHOT'O KOHTPOJISl 3HAHUM CTYIEHTOB B JUCTAHIIMOHHOM (opmare
B pa3paboTaHHbIX Kadenpoi «MareMaTuka» OHJIalH-KypcaX UMEIOTCS UTOTOBBIE TECTHI.
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