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1. Hean, 3a1a4m ¥ IUIAHUPYeEMbIe pPe3yJIbTaThbl 00yUeHus Mo
AUCHUILIHHE

K ocHOBHBIM ye1sim OCBOSHUS AUCIUILTUHBI «JIMHEHAs anredpay cleayeT OTHECTH:

- BOCIIUTaHHE Y CTyIEHTOB OOIIIeil MaTeMaTUYECKOM KyJIbTypHI;

- npuoOpeTeHrne CTyACHTaMU LIMPOKOTO Kpyra MaTeMaTH4YeCKHX 3HaHHM, yMEHUuH u
HAaBbIKOB;

- pa3BUTHE CIIOCOOHOCTH CTYJIEHTOB K HHIYKTUBHOMY U JICAYKTUBHOMY MBIIUICHHIO
Hapsay C pa3BUTHEM MaTEMaTUYECKON MHTYUIINH;

- YMEHHE CTYyJeHTaMH pa3BUBaThb HABBIKK CAMOCTOSITEILHOTO H3Y4YeHHsS y4eOHOH u
HAaYYHOM JIUTEpaATypbl, COAEPKAIIECH MATEMAaTUYECKUE CBEICHUS U PE3YJIbTATHI;

- MOJATOTOBKY CTYIEHTOB K JI€ATEIbHOCTH B COOTBETCTBHM C KBaJIU(PUKAIIMOHHOMN
XapaKkTepUCTUKOM OakalaBpa IO HaNpaBlIEHUIO, B TOM 4ucie (GOPMUPOBAHUE YMEHHI
HCIOJIb30BaTh OCBOGHHBIE MaTEMAaTHUYECKHE METO/IbI B MPOPECCUOHATBHON AEITETbHOCTH.

- TOATrOTOBKY BBICOKOKBATU(UIIMPOBAHHBIX KaJpOB, BOCTPEOOBAHHBIX B YCIOBHSIX
u(poBoK TypOYJIEHTHOCTH U BBICOKHX TEXHOJIOTHYECKHX PHCKOB COBPEMEHHOW HH(PPOBOIA
SKOHOMHUKH.

K ocHOBHBIM 3a0auam 0cBOEHUS TUCIUILIMHEI «JIuHeitHas anrebpay clielyeT OTHECTH:

- OCBOCHHME CTYJCHTAMH OCHOBHBIX TIOHSTHH, METOAOB, (HOPMHUPYIOMUX OOIIYIO
MaTeMaTUYeCKYIO MOJIrOTOBKY, HEOOXOAUMYIO /ISl YCIICITHOTO PEIICHUS MPUKIIATHBIX 3a/1a4;

- (hoopMupOBaHUE y CTyJeHTa TpeOyemMoro Habopa KOMIIETEHIMI, COOTBETCTBYIOIIUX €T0
HaIPABJICHUIO MTOJATOTOBKH U 00ECTICUUBAIOIINX €T0 KOHKYPEHTOCIIOCOOHOCTh Ha PHIHKE TPY/Ia.

OOyuenne 1o gucuuiinHe «JIuHelHas anreOpa» HampaBieHO Ha (OPMHUpPOBaHME
y oOywarommxcsi cieayrommx komnereHuuii B coorBerctBuu ¢ ®I'OC 19.03.01 (ypoBeHb
OakajaBpuaTa) 1o

HanpaBieHuto noaroroBku  19.03.01  buotexHomorus, HampaBlIeHHOCTb  (MpoduIb)
«I[IpoMbInuieHHast OMOTEXHOJIOTUS U OMOMH)KEHEPHS», YTBEPKACHHBIM IPUKa30M MUHUCTEPCTBA
oOpazoBanus u Hayku Poccuiickoit @enepanuu ot 10.08.2021 No 736.

Kox v HanmMeHOBaHUE
KOMIIETeH M

NuankaTopbl 10CTHKEHUS
KOMIIETEHIIM U

NOIIK-1.1. 3naeT 3aK0HBI ¥ 3aKOHOMEPHOCTH
MaTeMaTHYECKUX, PU3NIECKUX, XUMUYECKUX
1 OMOJIOTMUECKUX HAYK U WX B3aMMOCBSI3U
NOIIK-1.2. CnocoGeH u3y4ats u
aHAIIM3UPOBATh OMOJIOTUYECKUE OOBEKTHI U
MIPOLIECCHI
HOIIK -1.3. Binaneer HaBBIKaMUu
WCIIOJIH30BaHUS B MPO(HeCcCHOHATBHOM
NEATENLHOCTH OMOJIOTMUECKUX 00OBEKTOB 1
MIPOIIECCOB

OIIK-1

CnocobeH u3yvarh, aHAIM3UPOBATb,
HCIIOJIb30BaTh OMOJIOTHYECKHE OOBEKTHI M
MIPOIIECCHI, OCHOBBIBASICh HA 3aKOHAX U
3aKOHOMEPHOCTAX MaTEMaTUYECKHUX,
(U3HUECKUX, XUMUYECKUX U OMOJIOTUIECKUX
HayK U UX B3aUMOCBS3SIX

OIIK-5 CniocobeH 3KcITyaTHpoBaTh
TEXHOJIOTHYeCKoe 000pYI0BaHHE, BBIIOIHATh
TEXHOJIOTUYECKUE ONIEPAIIH, YIIPABIISATH
OMOTEXHOJOTMYECKUMH MTPOIlecCaMH,
KOHTPOJIMPOBATH KOJIMYECTBEHHBIE U
Ka4eCTBEHHBIE MTOKA3aTENH TOJTydaeMOn
TPOTYKIINU

HMOIIK-5.1. 35aeT TeEXHOIOTHYECKOE
o0opyaoBaHue, criocoObl KOHTPOIIS 1
yIpaBlieHUs OMOTEXHOIOTHYECKUMU
MpolieccamMmu, KOJIMYE€CTBEHHbIE U
KaueCTBEHHBIE MOKA3aTeINH MOTy4aeMOn
MPOIYKIIUU




NOIIK-5.1. I'oToB oCyI1€CTBIATH
AKCIUTyaTalui0 OMOTEXHOIOTHYECKOTO
000py10BaHUs, YIPABIISTh
OMOTEXHOJIOTUYCCKUMH TPOLIECCAMH

NOIIK-5.1. Brageet meToiaMu KOHTPOJIS
mporiecca MpOu3BOJICTBA U MOTydaeMOi
MPOAYKIIUU

2. MecTo IUCHMIUVIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOI IPOrpaMMbl

JlucuumamHa OTHOCUTCS K 00s3aTrenbHOM dactu Osioka bl: Moayns «Maremarudeckue u
€CTECTBEHHO-HAYUHbIE JUCITUTUTUHBDY.
E€ nzyuenue obecrieunBaet U3y4eHUe TUCITUTLINH:
B obsizamenvuoil wacmu.
- MaTeMaTHYECKUM aHaJIn3;
- pusuka;
- 9JICKTPOTEXHUKA U DJICKTPOHUKA;
- MaTEMaTUYECKOE IJIAHUPOBAHUE SKCIIEPUMEHTA U ITPUKIIaHAs CTATUCTUKA;
- OCHOBBI aBTOMAaTU3HPOBAHHOT'O IPOEKTUPOBAHNUS;
- (pu3myeckas XuMus;
- TEOPETHYECKasi MEXaHUKA;
- pacyer 3JIEeMEHTOB 000PYI0BAaHUS OTPACIH.
B uacmu, popmupyemoii yuacmuuxamu 00pazo8amenbHuix OMHOWEHULL:
- OCHOBBI 2KOHOMHKH M NMPAKTUKA OU3HEC-TUNIAHUPOBAHUS B OMOTEXHOJIOTHH;
- MaTeMaTUYECKOE MOJICTTUPOBAHNE OMOTEXHOJIOTHIYECKUX MTPOILIECCOB M CUCTEM.

3. CTpykTypa u coaepKkaHue JUCHUITIMHBI

OO61mas Tpy10eMKOCTh AUCIUILTHHBI COCTaBIsIeT 3 3aueTHbIE equHUIIBI -108 yacos.

4.1. 3.1. Buabl yueOHoii paboThI U TPY10€MKOCTH
. KosmyecTBo
n/n Bup yuedHoii paGoTbl qacoB Cemectp 1
AyIMTOPHBIC 3aHATHS 48 48

B Ttom yuce:

Jlexiu 16 16

1.
CemuHapcKue/mpakTUYECKUE 3aHATHS 32 32

2.
JlaGopaTopHble 3aHATHA - -

3.

CamocrosiTe1bHas padoTa 60 60

IIpome:xxyTOouHas1 aTTecTALMS




9K3aMCH ) C)

Hroro 108 108

3.2. TemaTnyeckui mJjiaH H3YYCHUA TUCIHUIIMHBI

Pa3memién B npunoxenuu 1 k paboueit mporpamme.

3.3. Conep:xanue pa3iesioB JUCHUTLTHHBI

BBenenne

[Tpenmer, 3a1auu U cofepKaHue AUCUUTUTMHBI. OCHOBHBIE Talbl Pa3BUTHUS AUCIUILTHHBL.
CtpykTypa Kypca, ero MecTo U poiib B OJIrOTOBKE OakaaBpa, CBS3b C IPYTUMH TUCHUIUTMHAMU.

Paznen 1. DiemMeHThl JIMHeHHOH ajredpbl

Tema 1. MaTpuusbl 1 onpeaeuTe/ 4.

[Tonsitue matpunbl. Buast matpun. JeiictBus Haa matpunamu. Onepanuy Haji MaTpuLiaMu
u ux cBoiictBa. OmnpenenurTeny, HUX CBOHCTBa M BbluuciaeHus. lloHATus MuHOpa H
anredpanvecKkoro JOMOJHEHMs. Pa3inokeHue onpenenauTens o 3JeMeHTaM CTPOKU WM CTO0Na.
Brruucnenue onpenenurenei pa3an4HOro MmopsaaKa.

OOpatHass MaTpulla U alrOpUTM €€ BBIYHCICHUS. DJEMEHTapHble MpeoOpa3zoBaHUs
Matpull. [IpuBenaeHne MaTpuilbl K JWaroHajJbHOMY WM TparnelueBHIHOMY BHIy. MarpuuHas
(dbopMa 3arrcu CUCTEMBI JIMHEHHBIX anreOpandeckux ypaBHeHUi. PaHr MaTpuisl.

Tema 2.Pemienne cucreM JIMHEHHBIX aJIre0panyecKuX ypaBHeHUM.

Cucrembl TMHEHHBIX aNreOpandeckux ypaBHEHUH, OCHOBHBIE MOHATHUS. Pemienune cucrem
JUHEWHBIX ypaBHeHUM MeronoMm Kpamepa, meromom oOpaTHOW MaTpuilsl, MeTtonoMm [aycca.
Teopema Kponekepa — Kanemnu. PemieHne Npou3BOJBHBIX CHUCTEM JIMHEHHBIX YypaBHEHUN
Metonom I'aycca. Pemenne OIHOPOAHBIX CHCTEM JIMHEHWHBIX YypaBHeHui. Kpurepuii
CYILIECTBOBAHUS HETPUBUAIBHBIX PEILICHUA.

Pazgen 2. DieMeHTHI BEeKTOPHOM aJIredpbI

Tema 1. JluneiiHple omepanuu HaJ BEKTOpaMH, MX CBOWCTBA. JIMHelHbIE KOMOMHAIIMN
BEKTOpOB. JIMHEHHAss 3aBUCUMOCTh W HE3aBUCUMOCTh BEKTOPOB. ba3uc CUCTEMBbI BEKTOPOB.
EauHCTBEHHOCTH pasnokeHus: BeKTopa mo 6azucy. OpTOHOPMHUPOBAHHBIN Oa3HC.

Tema 2. CkansipHO€, BEKTOPHOE M CMEILIAHHOE MPOU3BEAEHUS BEKTOPOB, UX CBOMCTBA. Y CIIOBUSA
OpPTOTOHAJIILHOCTH, KOJIJIMHEAPHOCTH, KOMIUIAHAPHOCTH BEKTOPOB. BhIUMCIIEHHE CKaJSIpHOTO,
BEKTOPDHOIO M CMEUIAaHHOI'O IIPOM3BEJIEHUN BEKTOPOB, 3aJaHHBIX KOOpAWHAaTaMu B
OPTOHOPMHPOBAHHOM Oa3uce.

Tema 3. Jluneitnsle npocTtpancTBa. lloHATHe 6a3uca HPOCTPaHCTBA T'€OMETPUUYECKUX
BeKTOpOB. [IpeoOpazoBaHre MaTpUIlbl TMHEHHOTO OIepaTopa Mpu nepexojie ot 6azuca kK 6asucy.
CoOcTBeHHbIE 3HAYEHHS U COOCTBEHHBIE BEKTOPHI MATPHULIBL.

Pa3zgen 3. KommiexkcHbIe YHCJIa M MHOTOYJICHBI



[TonsiTue KomrmuiekcHOro uucia. Popmbl 3aMUCH  KOMIUIEKCHBIX 4Yucen. JlelcTBus Han
KOMILUIEKCHbIMM ynciiaMu. Popmyiia Myaspa. 3BiedeHne KOpHs N-O MOJOKUTEIbHON CTEIICHU
13 KOMIUIEKCHOTO uncia. Pa3iokeHne MHOTOWIeHa HAa MHOXKUTEIH. OCHOBHAs Teopema ajreOphl.

Pa3nen 4. AHauTHYeCKasi reOMeTpusi

Cucrembl KoopAMHAT. JleKapTOBbI IPSIMOYTOJIbHBIE KOOPMHATHI HA INIOCKOCTH U B TPOCTPAHCTBE.
[Tonspras cucrema KOOpAUHAT.

Tema 1. IIpsiMble H MJIOCKOCTH

Pa3nnynble TUIIBI ypaBHEHUH IIJIOCKOCTH ¥ YPAaBHEHUH MIPSIMOM (Ha IVIOCKOCTH U B IPOCTPAHCTBE).
Brruucnenue paccrosHui MKy 1BYMsl TOYKaMU, TOYKOUM U MPSMOM, TOUKOW U IIIOCKOCTBIO.
Brrunciienue paccTosiHUSI MEXTy CKPELIMBAIOIIUMUCS MPSMBIMH.

Boruncnenue yrioB Mexy AByMsI IPSIMBIMU, IPSIMON U IIJIOCKOCTBIO, IBYMS INIOCKOCTSIMH.
Tema 2. KpuBble H NOBEPXHOCTH BTOPOI0 MOPSIAKA

Kpussie BTOpOro nopsiika, X reOMeTpUYECKHe CBOMCTBA U ypaBHeHus. [IpuBenenne kpuBou
BTOPOTO MOPSAKA K KAHOHUYECKOMY BH]LY.

VYpaBHEHHE MMOBEPXHOCTH BTOPOro mopsiaka. KanoHnmueckue ypaBHEeHHUs c(epbl, SIUTUIICOUAA,
KOHYyca, Thurnepoosoua, napadbonousa.

3.4, TemaTuka NPpaKTUYECKUX 3aHSATHIH MO0 qTUcHUIINHE «JInHeiiHast anredpa»

Ne 3ansgTus Tema 3anarus

1 Pa3jnen 1. DineMeHTHI IUHEHHOM aaredpbl. MaTpulibl, ACHCTBUS
HaJl MaTpUIlAMHU.

2 OHpGIIeJH/ITeJH/IU, UX CBOWCTBA U BBIUHACICHHUE. Marpuynas 3anuch
CHCTEMBI JINHENHBIX YPABHEHUM.

3 OO0parHast MaTpuIla U €€ BEIYUCIICHUE.
CucreMbl JIMHEHHBIX aNreOpandecKux ypaBHEHUN, OCHOBHBIE

4 MIOHATHS U OIIpe/IeNICHHs. PellieHne cucTem TMHENHBIX YPaBHEHU I
meTosoM Kpamepa, MeTo10M 00paTHOM MaTpHIIBI

5 Pemenne cucrem IMHEMHBIX ypaBHEHUN MeToAoM ['aycca. Panr
Mmatpuuel. Teopema Kponekepa — Kanemnn.

6 Meron ['aycca B TpOM3BOJIBHBIX CUCTEMAX JINHENHBIX YPABHEHUM.

OnHOpOHBIE CUCTEMBI JIMHEWHBIX YPaBHEHU.

Paznen 2. DiaeMeHTHI BeKTOPHOH ajredpbl. Bekrtopsl.
JIuneliHble omepaluu HaJ BEKTOpAaMH, UX CBOMCTBA. JIMHeENHOe
7 IIPOCTPAHCTBO T€OMETPUYECKUX BEKTOPOB. IloHATHE JMHEWHOU
KOMOMHAaIMM BEKTOpOB. JIMHEMHO HE3aBUCUMBIE U JIMHEHHO
3aBUCUMBIE CUCTEMBI BEKTOPOB.

[lonarue ©Oa3zuca MPOCTPAHCTBA T'E€OMETPUUYECKHX BEKTOPOB.

8 Koopaunats! BEKTOpA. OpTOHOPMUPOBAHHBIN 6azuc.
KomnuHeapHocTh,  OpTOrOHAIBHOCTH M KOMIUIAHAPHOCTH
BEKTOPOB.
CxkanspHoe IMpOU3BEIECHUE BEKTOPOB U €r0 CBOMCTBA. Y CIOBHE
9 OpPTOTOHAJILHOCTH BEKTOPOB.  BekTopHOE mpous3BeneHHUE IBYX

BEKTOPOB, €r0 CBOMCTBA. Y CJIOBUE KOJUIMHEAPHOCTH BEKTOPOB

CMelmiaHHOE TPOU3BENECHUE TPEX BEKTOPOB U €r0 CBOWCTBA.
Brruucnenne obbema mapajuiesienuieaa U MUpaMuabl. Y cloBHeE
10 KOMIUIAHAPHOCTU ~ BEKTOPOB.  BpIUnCI€HME  CKaJIIPHOTO,
BEKTOPHOI'O M CMEIIAHHOTO MPOU3BEIEHUI BEKTOPOB, 33JJaHHBIX
KOOpJMHATaMH B OpPTOHOPMHPOBAHHOM Oa3uce.




Jlunelinbie mpocTpaHcTBa. PazmepHOCTh M 0a3uC JIMHEHHOTO
IIPOCTPAHCTBA.

Martpuna nepexoma ot 6asuca k 6asucy. [IpeoOpazoBanue
KOOpAMHAT BEKTOpa TMpu W3MEHeHWH Oasuca. JluHeiHbIe
orepaTophl, IEHCTBUS € TUHEHHBIMU oniepaTopaMu. COOCTBEHHbBIE
BEKTOPBI U COOCTBEHHBIE 3HAUECHUSI MaTPUILIbI

11

Paznen 3.KommiiekcHble 4YHCIa M MHOro4wieHbl MHOXECTBO
KOMIUIEKCHBIX 4ucesl. DOopMbl 3alKlCHd KOMIUIEKCHBIX YHCEN.
JlefictBus ~ HaJl  KOMIUIGKCHBIMM  4HCJIaMd.  PaznoxeHue
MHOTOYJICHa Ha MHOYKHUTEJIN, OCHOBHAs TeopeMa aJireopbl

12

Pa3jnen 4. AHasiuTHYeCKasi TeOMeTpHUst

13 .
Cucremsbl KOOpJMHAT. PaznuunbIe TUIIBD YPaBHCHHUHU IIJIOCKOCTHU

14 PaznuuHble TUNBI ~ ypaBHEHUW MPSIMOM  HA IUIOCKOCTM U B
MIPOCTPAHCTBE

15 B3anmHoe pacrnonokeHue TMpsAMBIX Ha IUIOCKOCTH W B
MPOCTPaHCTBE. BhIunciieHNE pacCTOAHUN MEXAY ABYMSI TOUKAMH,
TOYKOM M  [psAMOM. BplunMcineHune  pacCTOSAHUS — MEXIY
CKPCIIMBAOUIMMHUCS ~ NPSAMBIMH. B3auMHOE  pacroioKeHUe
IJIOCKOCTEW. BpruncieHue pacCTOSHUM MEXAY TOYKOM U
IUIOCKOCTBIO

16 KpuBble BTOpOoro mopsiika HUX TI'€OMETPUYECKHUE CBOMCTBA.
VYpaBHeHUs 3JuMIica, TunepOossl, napadonsl OOIiee ypaBHEHHE
KPHUBOW BTOpOTO nopszika. llpuBeaenne kpuBoi BTOPOro nopsaka
K KaHOHM4ecKoMy Buay. [loBepxHOCTH BTOpOro nopsiaka

5. YueOHO-MeToUYeCKOe M MH(OPMALIMOHHOE o0ecTieYeHue

5.1. Hopmatusabie 1okyMeHTbI 1 'OCThbI

®I'OC 19.03.01. buorexnonorus.2020.

AxkaneMuyeckuii ydeOHbIM MiaH 1o HampasieHuto nojarotoBku: 19.03.01 buorexHonorus.
Hanpasnennocts (mpo¢wis): IIpomeinuienHass 6uotexHonoruss u Ouounxkenepus. dopma
oOyuenus — ouynas. 2023.

Vka3 Ilpesunenta Poccuiickoii @enepaunu ot 01.12.2016 Ne 642 «Crparerun Hay4HO-
TeXHOJIorn4eckoro passurtus Poccuniickoit denepanum».

[Tpuka3 MunuctepcTBa oOpazoBanus 1 Hayku Poccmiickoit @enepanuu ot 23.08.2017 Ne 816
«O6 ytBepxknennn Ilopsaka TpPUMEHEHHS  OPTaHM3ANMSMH, OCYIIECTBISIONIMMU
00pa30BaTeNbHYIO NeSITeNbHOCTb, 3JIEKTPOHHOT'O o0yueHus, JUCTAHIIMOHHBIX
00pa30BaTebHBIX TEXHOJIOTUH MPH peaTu3aii 00pa30BaTEIbHBIX IPOTPAMMY).

5.2. OcHoBHasi 1uTEpaTypa

3abonotckuit B.C. JIuneiinas anredpa v aHanuTHuecKas reoMeTpus (yueOHbIH KOMITIIEKC):
ydueOHoe mocodue, 2-¢ uza. Crep. M.: Uzn-so MHOPA-M, 2022. 309 c. (Bricmiee
oOpa3oBaHue: OakanaBpHar).

Cuporuna 1.K. JIuneiiHas anreOpa u aHaTUTHYECKAsi TEOMETPHUS: HHTEPAKTUBHBIN KYpPC:
yueOHnoe mocodue s By3oB. CII6, M3n-Bo Jlans, 2022. 180 c.

Kypc nexumii mo nuHeilHON anreOpe M aHAIWTHYECKOM reoMeTpuu: ydyebHoe mocodue. //
Kyapssues b.1O., Matsin B.U., [Tokazees B.B., Uepkecoa I'.B.. M.: MI'TY «MAMMW», 2009.
— 362c. [http://lib.mami.ru/lib/content/elektronnyy-katalog. Dnexkrponnsrii pecypc. ]
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53. lonmoaHuTe bHAS JUTEpaTypa

1. Kpatkwii Kypc BbICHIEH MaTeMaTHKH [DIEKTPOHHBIA pecypc|: yued. - DJIEKTpOH. JaH. -
MockBa:  JlamkoB wu K, 2017. - 510 c. [Pexum  pmoctyma: URL:
https://e.lanbook.com/book/93522. - 3ar. ¢ skpaHa.] .

2. 3yokos B.I'., JIsxoBckuii B.A., Mapteirenko A.W., Munocues B.b., [Tymkaps E.A. Kypc
MaTEeMaTUKH JIJIs TEXHUYECKUX BBICHIMX yueOHbIX 3aBeaeHuil. Yactu 1-4. M.: MI'TY, 2012.
400 k3.

3. Wmeuna B.A., [losusak 3.I'. Ananmutnyeckas reometpus. M.: Hayka. ['maB.pen-ust ¢usuko-
Matem.JIuT-pbl, 1988. 224 c.

4. bexnemumies, J[.B. Pemenue 3amau U3 Kypca aHAIUTHUYECKOM T€OMETPUU M JIMHEMHOMN
anredpsl [DeKTpoHHBIN pecypc]: yueb. mocobue - DiIeKTpoH. naH. - MockBa: Ou3MartiuT,
2014. - 192 c. [Pexxum noctyma: URL: https://e.lanbook.com/book/59632. - 3ari. ¢ skpana. ]

44, JnekTpoHHBbIE 00pa3oBaTe/bHbIE PecypChl
HpOBe,I[eHI/Ie 3aHITHU U aTTeCTaI_[I/Iﬁ BO3MOXXHO B JMCTAaHIIMUOHHOM (I)opMaTe C IPUMCHCHHUEM CH-

CTEMBbI JUCTAaHIIMOHHOTO 00yueHus ynuBepcutera (CJO-LMS) Ha ocHOBe pa3paOOTaHHBIX
kadenpoii «MareMaTuka» 3JEKTPOHHBIX 00pa3oBaTeiabHbIX pecypcoB (DOP) mo BceM pazaenam
MIPOrPaMMBI:.

Haszpanue D0P

Jluneiinas u BekTopHas anreopa | https://online.mospolytech.ru/course/view.php?id=3368
AHamTUTHYECKast TCOMETPHS https://online.mospolytech.ru/local/crw/course.php?id=2843
Jlunetinas airedpa u | https://online.mospolytech.ru/course/view.php?id=462
AHAJIUTUYCCKAA TCOMETPUA

Pa3paboranubsie DOP BKIIIOYaIOT TPEHUPOBOYHBIEC U UTOTOBBIE TECTHI.

HOpr)IOK IMPOBCACHUA pa60T B OJUCTAHOUOHHOM Q)OpMaTe YCTaHaBJIMBACTCA OTACIIBHBIMU
pachopsHKeHUSIMH TIPOPEKTOpa MO y4eOHOMl paboTe W/WiM LEHTPOM y4eOHO-MEeTOIUYEeCKOM
paboThLI.

Ka)K,[[BIfI CTYACHT 06ecnequ HUHAUBUAYAJIbHBIM HCOTPaHWUYCHHBIM JJOCTYIIOM K 3J'IeKTp0HH0171

0MOIMOTEKE MOCKOBCKOTO MOJIUTEXA

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

I/IHTepHeT-pecprH BKIJIFOHAKOT y‘{e6HO-MeTO,[[I/I‘leCI(I/Ie MaTepHuaJibl B JJICKTPOHHOM BH]IC,

npejicTaBlieHHbIC Ha caiite mospolytech.ru B pazaene: «L{eHTp MaTeMaTHUeCKOrO 00pa30BaHUs

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

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

Ilone3nrie yqe6HO-MeTO,£[I/I‘-ICCKI/Ie u I/IH(I)OpMaI_II/IOHHBIe MaTCepHraJibl IPECACTABJIICHBI Ha caurax;
http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm. _

[Tepedens pecypcoB HHPOPMAITMOHHO-TEICKOMMYHHUKAIIMOHHOM ceTh « ITHTepHET» NJ1s1 OCBOEHUS

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

4.5. JIumieH3M0HHOE M CBOGOHO PacIPOCTPaHsieMoe MPOrPaMMHOe oGecrieueHne


https://e.lanbook.com/book/93522
https://e.lanbook.com/book/59632
https://online.mospolytech.ru/course/view.php?id=3368
https://online.mospolytech.ru/course/view.php?id=462
https://online.mospolytech.ru/course/view.php?id=7621&section=1
http://mospolytech.ru/index.php?id=4486
http://mospolytech.ru/index.php?id=5822
http://exponenta.ru/
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm
http://www.matematikalegko.ru/
http://www.i-exam.ru/

No HaumenoBanue | Pazpadorumnk I[10 JocrynmHocTh Ccbliika Ha EqunHbiii peecTp
(mpaBoobyagares | (JIMUIEH3MOHHOE, | POCCHMUCKHMX MPOrpamMm JJist
b) cB00OHO 9BM u B/l (npu Haanyun)
pacnpocTpansieM
oe)
1 [ AstraLinuxCom | OOO JIunieH3noHHoe https://reestr.digital.gov.ru/ree
monEdition "PYCBUTEX- str/305783/?sphrase_id=9540
ACTPA" 36
2 | MoiiOduc OO0 "HOBBIE JInneH3uoHHOE https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_id=9433
TEXHOJIOTMN" 1)

4.6. CoBpemeHHbIe NPpo¢ecCHOHATIBLHBbIE 0a3bI JAHHBIX M HH(OPMaILlMOHHbIE
CIPAaBOYHbIEC CHCTEMBbI

Ilepeuens pecypcoB cetu UHTepHET, JOCTYIHBIX /1J151 0CBOEHUS AUCHMILIUHBI:

HanmenoBanue

Ccbliika Ha pecypce

JocrynmHocTh

NupopMannoHHO-cCIpaBOYHbIE CHCTEMBbI

OCTYITHA B CE€TH
https://stackoverflow.co Hlocry
StackOverflow . Hutepuer 6e3
OrpaHUYECHU I
npopmanmonnsie pecypest Cetrt | http:// www.consultant.ru | JocrymHo
KoncynbsrantlIimtoc
ITopran ®enepanbHbIX
TOCYAapCTBEHHBIX http://www.fgosvo.ru. JHoctymHo
00pazoBaTeNIbHBIX CTAHAAPTOB
BBICIIET0 00pa30BaHUs
DJIeKTPOHHO-0M0/IHOTEYHbIEe CHCTEMBbI
Jlaup https://e.lanbook.com/ JocrymHa B cetn
WnTepuer 6e3
OrpaHUYEHU I
IPR Books https://www.iprbookshop | docrynna B cetu

ru/

Wurepuer 6e3
OTrpaHUYEHUN

IIpodeccnonanbHbie 6a3bl JaHHBIX
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https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
http://www.consultant.ru/
http://www.fgosvo.ru/

baza nanubix Hay4yHOU http://www.elibrary.ru JocTymHo

AIIEKTPOHHOM OMOITMOTEKH
(eLIBRARY.RU)

WebofScienceCoreCollection — http://webofscience.com | JocrymHo
noJIMTeMaTHIecKast peepaTuBHO-
oubmorpaduueckas u
HAYKOMETpUIeCKast
(bubmomeTpuyeckas) 6a3a JaHHBIX

5. MaTepI/IaJILHO-TeXHI/I‘IeCKOC obecreueHmne ANCHUITIIMHBI

MartepualibHO — TEXHUUECKas 0a3a yHUBEpCUTETa 00ECIICUNBACT ITPOBECHIE BCEX BHIIOB
3aH$[TI/II>JI, npeayCMOTPCHHBIX y‘-Ie6HI)IM IJIaHOM, U COOTBCTCTBYCT ﬂeﬁCTBYIOIHHM CaHHUTAapPHBIM U
HPOTHBOIOKAPHBIM IIPABUJIAM U HOPMaM.

Kadenpa «Maremartuka» He pacroyiaraet COOCTBEHHBIM ayJUTOPHBIM (OHIOM U
UCTIOJB3YyeT YUeOHbIE ayAUTOPUH U3 001Iero (hoHIa YHUBEPCUTETA.

[Ipr HEOOXOIUMOCTH /I TIPOBEICHUS WHTEPAKTHBHBIX IMPAKTHYCCKUX 3AHATHH
UCIIOJIb3YOTCKOMITBIOTEPHBIE KIIACCH YHUBEPCHUTETA.

6. MeTOJII/I‘{eCKI/Ie PEKOMEHAAIIUNA

6.1. MeToauuecKkue peKOMeHIANH ISl MPENoAaBaTe/isd 0 OPraHu3alun
o0yueHust

[Ipexxne Bcero, cieayer oOpaTUTh BHHUMAaHHE CTYACHTOB Ha TO, YTO MPAKTUYECKH BECh
M3y4aeMblil UMH MaTepHal He TpeOyeT Kakou-Tn0o crienuaabHOM (JOMOTHUTEIHHOM ) TOITOTOBKH
W BIIOJIHE MOXET OBITh YCIENIHO W3Y4YeH, €CIH CTYyACHThl OyayT TmocemaTh 3aHsATus,
CBOEBPEMEHHO BBITIOJNHATH JIOMAITHUE 3aJJaHUs U TTOJIH30BATHCA (ITPU HEOOXOIUMOCTH ) CUCTEMOM
IJJAHOBBIX KOHCYJbTallMi B TEUEHUE KaXJIOro ceMmectpa. Bomeamme B Kypc MaTeMaTHUKU
pa3ziensl SBISIOTCS KJIACCUYECKUMU, B TO JK€ BPEMSI OHU MPAKTUYECKHA OPUEHTHUPOBAHBI, TaK KaK
HMMEIOT IMPOKOE PACIPOCTPAHEHUE [Tl PELICHUS Pa3HOr0 POJia 3a7a4 BHYTPU CaMOil MaTeMaTUKHU
Y MPUKIIATHBIX 33/1a4. X OCBOCHHE MOMOXKET CTYACHTaM JIOTHUYECKH BEPHO, apTYMEHTHUPOBAHO U
SICHO CTPOUTh YCTHYK0 M NUCBMEHHYIO p€yb, YCHEIIHO MPUMEHATh HAKOIUICHHbIC 3HAHUS B
poeCCUOHAIIBHON e TETHHOCTH.

HeoOxomumo ¢ camoro Hayana 3aHATUH PEKOMEHJOBATh CTYJIEHTAM OCHOBHYHO H
JOTIOTHUTEIBHYIO JIUTEPATYPY, @ B KOHIIE CeMecTpa JaTh CIHUCOK BOMPOCOB IS TOJATOTOBKU K
9K3aMEHY.

Ha nepBoM 3aHaTHM IO TUCIMIUIAHE CIIETYET 00s3aTeIbHO TPOUH(POPMUPOBATH
CTYJEHTOB O BHUJI€ U (hopMe MPOMEKYTOUHOUN aTTECTAIMH 10 TUCIUIUIMHE, CPOKaX ee
MIPOBEACHUS, YCIOBHUSAX JIOMYCKa K IPOMEKYTOUYHOM aTTeCTAINK, TPUMEHSIEMBIX BHIaX
MPOMEXKYTOYHOTO KOHTPOJISI.

N3noxeHnne TEOpETHUEeCKOro MaTepHuayia JOJKHO COMPOBOXKIATHCS HILTIOCTPATHBHBIMU
puMepamMu, THIATEIHPHO OTOOPAHHBIMU ITPETIOIaBaTeNIeM TaK, YTOOBI TEXHUYECKUE TPYIHOCTH U
BBIKJIAJIKM TpPHU PEUICHUU 3a/ladyd HE OTBJEKaIW OT TJIABHOT'O: OCMBICIIEHUS HJIEU U CYTH
MpUMEHseMbIX MeTon0B. CleyeT Bcerja yKa3blBaTh NMPUMEPHI MPAKTHYECKOTO MPUMEHEHUS
PaCCMOTPEHHBIX Ha 3aHATUSAX YPaBHEHHUH U (HOPMYIL.

[IpakTrueckue 3aHATHS JOJKHBI OBITHh OPTaHU30BAHBI MPEMOIABATEIIEM TaKUM 00pa3oMm,
9TOOBl OCTABAJIOCH BpeMs Ha TMEPHOJUYECKOE BBINIOJHEHHE CTYACHTaMU HEOOIbIION
CaMOCTOATENIHON PabOThI B Ay TUTOPUH ISl TPOBEPKH YCBOCHUSI H3JI0’)KEHHOTO MaTepHaa.
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[IpenogaBaTrens, BEAYIIMI NPAKTUYECKUE 3aHSATHS, JTOJDKEH COTVIACOBBIBATH y4eOHO-
TEMaTHYECKU TIJIaH 3aHITHHA C JIGKTOPOM, UCTIOIH30BaTh CIUHYIO CHCTEMY 0003HAuUCHUH.

[lpenonaBarento ciuemyer AOOMBATBCA CHCTEMATHYECKOHM HEMPEPBIBHOW  pabOTHI
CTYJCHTOB B T€UEHUE CEMECTPa, HEOOXOAMMO BBISBIISTH CUIIbHBIX CTYACHTOB U MPHUBJIEKATh UX K
Hay4YHOH paboTe, K y4acTHIO B Pa3HOTO pOJia OJIMMITHA/IaX U KOHKYPCaX.

CTyneHT JAO0KeH OIIyIlaTh 3auHTEPECOBAHHOCTh IPENOAABATENs] B JIOCTUKEHUU
KOHEYHOT'0 pe3yJibTaTa: B IPHOOPETEHNH 00yUYaIOIUMUCS MPOYHbIX 3HAHUN, YMEHUHN U BIIaJICHUS
HAKOIUICHHOM MH(OpMaIe Ui pelieHus 3a/1a4 B IpodeccuoHalbHOM 1eATeIbHOCTH.

6.1.1. O0pa3oBaTe/ibHbIE€ TEXHOJIOTHH

Bo3moxHO mpoBeneHue 3aHATUA U aTTECTallMil B AMCTAaHLHUOHHOM (opmare ¢ MpuMEHEHUEM
CUCTEMBI JUCTAaHIIMOHHOTO 00yueHus yHuBepcutera (CJO-LMS) Ha ocHOBe pa3pabOTaHHBIX
kadeapoi «MaTemaTHKa» JIEKTPOHHBIX 00pa3oBaTenbHBIX pecypcoB (DOP) (cm. m.4.4).
[Mopsmox mpoBeneHUss pabOT B JUCTAHIIMOHHOM (opMaTe YCTAHABIMBACTCS OTICIbHBIMU
pPacTOpPSHKCHHUSIME  TIPOPEKTOpa 1O y4eOHOM paboTe W/WIM TEHTPOM Y4eOHO-METOIUICCKON
paboThLI.

6.2. MeToauveckue yKa3aHus JAJsl 00y4alOMIUXCsl IO OCBOEHUIO
AUCHHUTLTHHBI

Paznen: 31eMeHTHI JIMHEHON aaredpbl

Matpuusl 1 onpeaenurtenu. [Ipexne Bcero, CTyAeHT JOJKEH MOHATh, YTO MaTpULld —
3TO Tabauua yucen (MpuyeM 3ta Tabiauia MOKET UMETh OJIMHAKOBOE YHUCIIO CTPOK U CTOJIOLOB, a
MOJKET OBITh U MPSAMOYTOJIbHOI), @ OIIPEIEIUTENb- 3TO YUCIIO, 3aIIMCbIBAEMOE B BU/I€ KBaIpaTHON
TaOJULIBI, TO €CTh OIPEACITUTENH CYILIECTBYIOT TOJIBKO Y KBaPaTHBIX MaTpPULL.

Crnemyer oOpaTuTh 0CO00€ BHUMAHKE Ha ONIEPALUI0 YMHOXKECHHUS MPSIMOYTOIBHBIX MaTPHIL
U TIOHSATh, KAKUM HOJy4aeTcsl MOPsI0K MaTpHULbl — pousBeeHus. OCOOEHHOCTh MaTpHIl TaKXkKe
COCTOMT B TOM, 4TO TPOU3BEJIEHHE MATPUIl He mepecTaHoBouHO, To ecth AB # BA Crnenyer
00s13aTeNIbHO YOEIUTHCS B 3TOM, PEIIMB COOTBETCTBYIOIINE 3a1aUH.

BaxxubIM sBnsieTcs moHsATHE 00paTHOW MaTpulbl. Hano 3HaTh yciaoBHE CyLIECTBOBAHUSA
oOpaTHOM MaTpULIbl U AITOPUTM ee nocTpoeHus. [locie ee BrIuncieHus 1eiaecooOpa3Ho eaTh

MPOBEPKY MPABWIHBHOCTUA PEIICHUS, BBITIOJHUB OIEPaAIMI0 YMHOXKEHUS A'A = E (momxHa
MOJIYYUThCS SAMHUYHAS MaTPHUIIA)

[Tpu u3ydeHuu omnpeneanTeneii HaJo YeTKO YCBOUTh MOHATHS MHUHOpPA, alredpandeckoro
JIOTIOJTHEHHWs, 3HATh MHOTOYHCIICHHBbIE CBOMCTBa ompeaenutens. i1 OCBOEHUS TEXHUKH
BBIUHCIICHHS OMpeAenuTeNnell 1enecooOpa3Ho, BBIOpPAB MPOM3BOJIBHBIN ONPEACTUTEND BBIIIE
TPETHETO MOPSIAKA, PACKPHITH €r0 PA3IMYHBIMU CITIOCO0OAMU, TPUMEHSIS PA3JI0KEHHUE U TI0 CTPOKaM
u 1o cron6iam. ObpaTuTe BHUMaHHUE, KaKhe CTPOKH (CTOIOIIBI) TPEANOUYTUTENIbHEE BBIONPATH JIJIs
PACKpBITHSL ONPENETUTENs, 4YTOOBl YHPOCTUTH €ro BbraucieHue. OcobeHHO 3P(HEKTUBHO
BBIUHCIICHHE OMPEICIUTENS C MOMOIIBIO AIEMEHTAPHBIX MPeo0pa30BaHU, MPUBOMSIIINX €ro K
TPEyTOHLHOMY BHITY.

[lpy wu3yyeHMM pelIeHU cUcTeM IUHEeHHbIX anredpanueckux ypaBHeHuit (CJIAY)
oOpaTuTe BHUMaHHUE, TIPEK/IE BCETO, HA TTOHSATHE PEUICHUS CUCTEMBI U YCIIOBUS CYIIECTBOBAHUS
pelIieHni B 3aBHUCHMOCTH OT COOTHOIICHHS MEXKIYy PAaHTOM MAaTpPHUIIbI, PAHTOM PACIIHPEHHOM
MaTpPHIIBI CUCTEMBI M YHCIIOM HEM3BECTHBIX W ypaBHeHHH. OOpaTHTe BHUMaHWE Ha YCIIOBHUS
npuMmenenus popmyn Kpamepa u Mmeroia oOpaTHoii MaTpullbl. BHUMaTeNbHO pa3doepuTe MpUMeEphI
perieHusl MPOM3BOJBHBIX CHCTEM JIMHEWHBIX anreOpandeckux ypaBHeHHH wMeromoM [aycca
(BBeeHME OA3UCHBIX M CBOOOTHBIX TIEPEMEHHBIX ).

Pa3pnes: DiieMeHTBI BEKTOPHOM aaredpol
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[lpy wm3ydeHUH [aHHOM TeMbl 0OpaTWTe BHHMAHUE Ha JIMHEHHBIC OIEpalldd HaJ
BEKTOpaMH, Ha TMOHATHS JUHEHHON HE3aBUCHMOCTHM M JIMHEHHON 3aBUCHMOCTH BEKTOPOB, Ha
(dbyHIaMeHTaIbHOE MOHATHE 0a3rca BEKTOPHOTO MPOCTPAHCTBA (M OPTOHOPMHUPOBAHHOTO Oa3uca),
Ha pa3lIoKeHHEe BEKTOpa 1o 0azucy.

3HaTh onpe/esieHne, FeOMETPUUECKUE CBOMCTBA CKAJIIPHOIO, BEKTOPHOI'O U CMEILIAHHOIO
MIPOU3BEACHUS BEKTOPOB, (POPMYJIBI IJIsl UX BHIYMCICHUS B BEKTOPHOH M B KOOPIMHATHOM (hopme.
OO0s13aTeNIbHO 3HAaTh U YMETh MPOBEPSTH YCIOBHUS OPTOTOHAJIBHOCTH, KOJUTMHEAPHOCTH U
KOMIUIAaHAPHOCTH BEKTOPOB.

Pa3nen: koMIIeKCHBIE YHCJIA 1 MHOTOYJICHBI

B »TOoM pa3zgene, mpexzae BCero, HalO IMOHATh, YTO KOMIUIEKCHOE YHCIO SIBUJIOCh
pacupeHreM MOHATUS JEHCTBUTENBHBIX YHCEIN, 3HATh ONpeAeieHHE M TpU (HOPMBI 3aIUCH
KOMILJIEKCHOTO ycna (anredpanyeckyro, TPUTOHOMETPHUUYECKYI0 U I0Ka3aTeIbHYIO),
reOMETPUUYECKYI0 HHTEPIIPETALIMI0 KOMIUIEKCHOTO YMCIIa U B3aUMHO-OJJHO3HAYHOE COOTBETCTBHE
MEXKy MHOKECTBOM KOMIUIEKCHBIX YMCENI U MHOXKECTBOM TOYEK KOMIIJIEKCHOM TUIOCKOCTH. 3HATh
dopmyny Oiinepa. KomiuiekcHble dYmcia MOXHO HM300paXaTb € TOMOIIBIO BEKTOPOB Ha
KOMILUIEKCHOM TuiockocTu. [loaTomy omepanuu CioK€HUS M BBIYMTAHHUS KOMIUIEKCHBIX YHUCEIN
MOTYT OBITh CBEJICHBI K OIIEPALIUSAM CIOKEHHS U BBIUUTAHUSL COOTBETCTBYIOIUX BEKTOPOB.

Hano 3HaTh W yMeTh BBINOJHATH ONEpPALUM YMHOXKEHHMs, JEJICHHS, BO3BEIACHUS B
MOJIOKUTETIPHYIO CTENEeHb KOMIUIEKCHBIX UYHCEJN, 3alHCAaHHBIX B TPUTOHOMETPUYECKON (opMe,
W3BJICYEHUS] KOPHS N-01 CTENEHU M3 KOMILIEKCHOTO YnCIa.

Cnenyer oOpaTuTh BHHUMaHHE HA TO, YTO MHOXKECTBO KOMILIEKCHBIX YHCEN SBIISETCS
3aMKHYTBIM, TO €CTh JF00ast anredpandeckast onepamus HajJl KOMIDIEKCHBIMHA YHCIaMU HE BBIBOJIUT
3a rpeaesbl 00JacTH KOMITJICKCHBIX YHCE.

Hano 3HaTth pasinuHble BUIBI Pa3OKEHUS MHOrOYJICHAa Ha MHOMXHUTENN JUIS CIIy4daes,
KOTJla cpefy KOpPHEeW MHOTO4YIeHa MOTYT ObITh KpaTHbIC, KOMIUIEKCHbIE KOPHHU. DTH CBEICHUS
OyAyT MCTOIB30BATHCS, HAPUMED, B HHTETPAILHOM MCYHCICHUU NP BBIYUCICHUHA HHTETPAJIOB
OT  JIpOOHO-pallMOHANBHBIX  (DYHKUMN, TpU  PEIIEHUH  JHUHEWHBIX  OJHOPOIHBIX
¢ depeHIMATBHBIX YPAaBHEHHUH N-TO MOPSAKA C TOCTOSHHBIMU K03(pULIneHTaMu.

Pasznen: AnannrTunyeckasi reoMeTpus

[Ipn u3yyeHun aHAIUTUYECKOW T€OMETPHUH CIIENYEeT, MPEkKIEe BCEro, MOHATh, YTO €€ 3ajayeit
ABJISICTCA U3yYEHHE TEOMETPUYECKUX O0OBEKTOB MPHU MOMOILIM aHAIUTHYECKUX METO/I0B anreOpbl
U MaTeMaTMYecKOro aHajiu3a. B ocHOBE Takoro moaxoaa J€KHUT METOJl KOOpJAUHAT, BIIEpPBbIE
cucremMaTuyeck npuMeHeHHbId P. Jlekaprom. OCHOBHBIE MOHATUS T€OMETPUH (TOUKa, MpsAMas,
IJIOCKOCTH) SIBJIIOTCS HEOIPEAEIsIeMbIMU, U JUIS UX ONMMCAHUS MPUMEHSAETCS aKCMOMaTUYEeCKUIl
METO/I, TIO3BOJISAIOIIMI YCTAaHOBUTH B3aUMHO OJHO3HAYHOE COOTBETCTBHE MEXKAY MHOMKECTBOM
TOYEK MPSIMOM M MHOXECTBOM JIEUCTBUTEIBHBIX YHCENl M, TaKUM OOpa3oM, BBECTH CHCTEMY
KOOpAMHAT.

Hazno yetko ycBOUTH pazauuHble (OPMBbI YpaBHEHUN MPSAMON U MIIOCKOCTH YMETh EPEXOIUTh OT
oJHOU (opMbl K Apyroi. CieayeT OCMBICIUTh U YCHEIIHO NPUMEHSTh PEeIIeHUs KJIACCUYECKHX
3a/la4 aHAJIMTUYECKON reOMETpUH O B3aMMHOM pPACMOJIOKEHUH TMPSAMBIX U IIOCKOCTEH, YMETh
OTIPEJIENIATh YIJIbI U PACCTOSHUS MEX]y Pa3IMYHBIMU F€OMETPUUECKUMHU 0ObEKTaMH.

OTMeTHM B 3aKJIIOYEHHE, YTO YCHEIIHOEe U3yYeHHe TUCHUIUINHBI « JIuHeitHas anreGpay,
npuodpeTeHne HeoOXOAMMBIX KOMIETEHIMH, YMEHUI M HaBBIKOB BIIAJIEHUS MAaTeMaTHYECKUM
ammapaToM TpeOyeT OT CTYJACHTOB OOJIBIION caMOCTOSATEIbHON paboThl. OOpaTuTe BHUMAHHE,
YTO KOJIMYECTBO YacCOB, OTBOJAMMBIX Ha CAMOCTOSITENIbHYIO paboTy B COOTBETCTBUU C YUEOHBIM
IJIaHOM, OOJIbIIIE YHCIIa YaCOB, OTBOJMMBIX Ha BCE BUJIbI AyAUTOPHBIX 3aHATHIA.

7. ®OH/ OLIEHOYHBIX CPEICTB

@DoH/1 OLIEHOYHBIX CPE/ICTB NpejcTasiieH B [Ipunoxxenuu 2 k paboueit mporpamme U BKIIOYAET
paszensl:
1. MeTo b KOHTPOJIS M OLICHUBAHUS PE3YIbTaTOB O0YUYEHHS
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2 llkayia ¥ KpUTEPUU OLICHUBAHUS PE3YIHTATOB OOYUCHHS
3. OueHOUHBIE CpECTBA

3.1. Texymmmii KOHTPOJIb

3.2. IlpomexxyTouHas aTTecTaius

14
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11

Pa3nea 1. Dj1eMeHTHI JUHEHOMI
anredpbl Matpulibl, 1EHCTBUS HAY
MaTpUIIAMH.

1.2

Onpenenureny, UX CBOMCTBA u
BBIYHMCIICHHE. MaTpu4Has 3alich CUCTEMBI
JIMHEWHBIX YPaBHECHUM.

Boinaua 3apanuii PI'P Ne 1 nmo auHeliHoi

ajareope.

13

OOpatHast Marpuila M €€ BBIYHCIICHHE.
MarpuuHasi 3anuch CHCTEMBI JIMHEHHBIX
YPAaBHEHHM.

14

CHcTeMbl TUHCHHBIX aIreOpandecKux
ypaBHEHHIA, OCHOBHbBIC MOHATHS U
ompezeaeHus. Perenue cucteM TMHEHHBIX
ypaBHeHHI MeToioM Kpamepa, MeToom
00paTHON MaTPUIIBI

15

Pemenue cuctem TMHEWHBIX ypaBHEHUI
MetoqioM ["aycca. Panr mMarpuiisl.
Teopema Kponekepa — Kanemn.

1.6

Merop ['aycca B IpOU3BOIBHBIX CUCTEMAX
JUHENHBIX ypaBHEHUH. OQHOPOIHBIE
CUCTEMBI JINHEWHBIX YPAaBHEHMII.
CamocrosiTeibHas padora Nel B
ayJUTOPUU 10 JIMHEHOI ajiredpe

1.7

Pasnen 2. Bekropsl. JIuneiinble onepanuu
HaJl BEKTOpPAMH, UX CBOMCTBA. JIMHENHbIE
KOMOMHaIMM  BeKTOpoB.  JIuHeWHO

15




HE3aBHCHUMbBIE U JHMHEHHO 3aBHCHUMBIC
CHUCTCMBbI BEKTOPOB.

Boimaya  3ajgaHuid PI'P__ Ne2 1o
BEKTOPHOI1 ajaredpe.

1.8

[Tonstue Oaszuca. KoopauHatbl BekTOpa.
KomnnuHeapHOCTb,  OPTOrOHAIBHOCTH U
KOMIUIAHAPHOCTh BEKTOPOB.

10

19

CkansipHoe IpOU3BEJCHNE BEKTOPOB U €ro
CBOMCTBA. BexkTopHOE IpOM3BEAEHUE JIBYX
BEKTOPOB, €r0 CBOMCTBA.

11

1.10

CMmeniaHHO€ IPOU3BENIEHUE TPEX BEKTOPOB
u ero cBoicTBa. Bpluncnenue oObema
napaJuienenunesa. YcnoBue
KOJUIMHEAPHOCTH, OPTOTOHAJIBHOCTH U
KOMILJIAHAPHOCTH BEKTOPOB.
OpTtoHOpMUpPOBaHHBIN 6a3uc. Beruncienue
CKaJSIPHOTO, BEKTOPHOI'O M CMELIAHHOIO
MPOU3BEACHUNH  BEKTOPOB,  3aJaHHBIX
KOOp/JMHATAMU B  OPTOHOPMHUPOBAHHOM
Oazuce.

CamocrositeibHass paGora Ne 2 B
ayIMTOPHMH N0 BEKTOPHOM ajredpe

12

111

JInnennble npocrtpancTBa. PasMepHOCT U
0a3uc IMHEHHOT0 MPOCTPAHCTBA.

Marpuna nepexoga ot 06asuca k 06azucy
npeoOpa3oBaHre KOOPAWHAT BEKTOpa IMpH
n3MeHeHnH 6azuca. CoOCTBEHHbIE BEKTOPBI
U COOCTBEHHBIE 3HAYEHUS JIMHEHHOIO
oreparopa.

13

1.12

Pazgen 3. KommiaekcHble uYmcja W™
MHOTI'0YJIeHbI MHOKECTBO KOMIUIEKCHBIX

14

16




YHCCII. (DOPMBI 3allMCU  KOMIIJICKCHBIX
YHUCCII. OnepauHH HaJd KOMINICKCHBIMHU
yrciaaMu. Pa3liokeHue MHOTOWIeHa Ha
MHOXHUTEIN OCHOBHAs TCOpEMaA anre6p},1

1.13

Paznen 4. AHaauTHYeCKAs TeOMeTPUs
Cucrembl kKoopauHat. Pa3znuyHbie THUIIBI
YPaBHEHUH IJIOCKOCTH

Boyraua  3agaHuid PI'P_ Ne3 110
AHAJUTHYECKO reoMeTpun

15

1.14

PasnuuHble TUIIBI ypaBHEHUN NIPSIMOM Ha
IIJIOCKOCTH U B IIPOCTPAHCTBE

16

1.15

B3aumHOe pacnonokeHHe IpsMBIX  Ha
IJIOCKOCTH U B IpOoCcTpaHCcTBe. Briuncienue
paccTOssHUM ~ MEXIYy JIByMs  TOYKaMu,
TOYKOU u MPSIMOHA... Bzaumuoe
pacIooKeHne IIOCKOCTe. Boruncinenue
pPacCTOAHUN MEK]ly TOYKOHN U MIIOCKOCTHIO
CamocrosiTeibHast padota Ne 3 B
ayuTopuu no aHAJMTHYECKON
reoMeTpuH

17

1.16

Kpussie BTOpOro mnopsaka HX
F€OMETPUYECKHE CBOMCTBA. Y PaBHEHMS
amurca, runepoosnsl, mapabdonsr OOriee
ypaBHEHHE KPHUBOM BTOPOro IMOPSJIKA.
[IpuBeneHre KpHUBBIX BTOPOro MHOpsAKa K
KaHoHWYeckoMy  Buay. IloBepxHocTu
BTOPOT'O MOpsiIKa

18

dopMma aTTecTaluu

19-
21

17




Bcero yacos nmo xucuunJInHe

16

32

60

PI'P

camM

pao.
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®OH/I OHIEHOYHBIX CPEJICTB
MO JUCHUATLITAHE

«/Innernas anareopa»

Hanpasnenue noaroroku: 19.03.01 «buorexnonorusi».
[Tpoduns: «ITpomMbliuieHHass OMOTEXHOJIOTHS U OMOMH)KCHEPHUS.
Kadenpa: «Maremarnka.

1.MeToabI KOHTPOJISI 1 OLlEHNBAHUSI Pe3yJIbTATOB 00y4eHus!

J1n1si KOHTPOJISl yCIIEBAEMOCTH M Ka4eCTBA OCBOSHHS TUCLIUTUTNHBI HACTOSIIEH IPOrpaMMOii
IPEeyCMOTPEHBI CIIETYFOIINE BUIABI KOHTPOJISA:
- KOHTPOJIb TEKYILEH YCIIeBaeMOCTH (TEKYIIUI KOHTPOJIB);
- IPOMEXKYTOUHAas aTTecTalys (3K3aMeH ).

2. llIkaJia ¥ KpUTEPHH OLICHUBAHUS Pe3YJIbTATOB 00y4YeHM s
DopMa IPOMEKYTOYHOM aTTeCTALMH: IK3aMEH

HpOMe)KYTO‘lHaH aTTeCTaluid 06y‘IaIOH_II/IXC$I B (I)opMe 9K3aMCHa IMPOBOJAUTCA I10 pE3yJibTaTaM
BBIINIOJIHCHHSA BCECX BUI0B y‘le6H0ﬁ pa6OTI>I, MpEeaAYCMOTPCHHBIX y‘{e6HHM MJIaHOM II0 JAHHOM
AUCHUIIIMHE, MPU 3TOM YYHUTBIBAOTCA PE3YJIbTAThI TCKYHICTO KOHTPOJIA YCIICBACMOCTHU B TCUCHUC
CEMCCTpa. OI_IeHKa CTCIICHU JOCTHXKCHUA 06y‘IaIOIJ_II/IMI/IC$I IJIaHUPYEMBIX PE3YyJIbTaTOB O6y‘IeHI/I$I 8(0)
JAUCHUIINIMHE TPOBOAUTCA MNPCIOAABaATCIIEM, BCAYIIHUM 3aHATHA 110 JUCHUIINIMHC MCETOAOM
3KCHepTHOI>'I onieHkd. Ilo uroram HpOMC)KyTO‘IHOﬁ aTTeCTallu 110 OUCHUIIIMHE BBICTABJIACTCSA
OLICHKA «OTIUYHO», «XOPOLI0», KYAOBJICTBOPUTCIIbHO» UJIN «HCYAOBJICTBOPUTCIIBHO).

HIxkana oneHMBaHUA Onuncanne

BrimmonHensl  Bce  00si3aTelIbHBIE ycaioBud NOATOTOBKH
CTyAC€HTa K HpOMG?KyTO‘IHOﬁ aTTeCTAlMu,IIPpEAYCMOTPEHHBIC

mporpaMMoil  gucuMmuiMHel.  CTyOeHT  JEMOHCTPUpPYET
COOTBETCTBUE 3HAHWM, YMEHMI, HAaBBIKOB IIOKAa3aTEIsAM,
OtnruHO NPUBEJCHHBIM B TaOmuIax, ONEpUpPYeT MPHUOOPETEHHBIMU

3HAHUAMU, YMCHUAMHU, HABBIKAMU, MIPUMCHACT UX B CUTyalUAX
MOBBIIICHHON CIIOKHOCTH. HpI/I 9TOM MOTYT OBITh AOMMYUICHBI
HC3HAYUTCIBHBIC OI_I_II/I6KI/I, HCTOYHOCTH, 3aTpyAHCHHA IIpU
TIEpCHOCE 3HaHUH U yMCHI/II\/'I Ha HOBBIC, HCCTAHIAPTHBIC 3a/1a1H.

BoinonHeHnsl Bce o00s13aTe/ibHbIE YCJOBUSI MOATOTOBKH
CTYAEHTA K NMPOMEKYTOYHON aTTeCTALMU,IPEyCMOTPEHHBIE
Xoporo MpOrpaMMoONl  JTHCLMIUIAHBIL. CryneHT  eMOHCTpUpPYET
COOTBETCTBUE 3HAHWI, YMEHMI, HaBBIKOB ITOKA3aTENsIM,
MPUBEACHHBIM B TaOIUIAX, ONEpUPYET MNPHOOPETEHHBIMU
3HaHUSMH, YMEHUSMH, HaBbIKaMH. B TO ke Bpems Ipu OTBETe
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JIOMYCKAaEeT HECYILIECTBEHHbBIE MTOTPEITHOCTH, 3a/1a4U PEILIAET C
HEJI0YeTaMH, HE BIUSIONIMMH Ha OOITUI X0/ peIICHUS.

BrinosiHeHbl Bce 00si3aTe/ibHbIE YCJOBUSI MOATOTOBKHU
CTYeHTa K NPOMEXKYTOYHOH aTTeCTAalUM,IPEIyCMOTPEHHbIE
MPOrpPaMMOi JHUCLIUILINHEL Crynent JIEMOHCTPHUPYET
COOTBETCTBME 3HAHWMH, YMEHHWI, HABBIKOB II0KAa3aTENsAM,
MPUBEACHHBIM B TaONUIAX, OMEPUPYET NPHOOPETEHHBIMH
3HAHUSIMH, YMCHHUSIMH, HaBbIKaMU. HO TOKa3bIBAaeT HETITyOOKHE

Y 10BIIETBOPUTEIIBHO
3HaHUS, NpPU OTBETE HE JOIyCKaeT TIpyObIX OWIMOOK WiIH
IIPOTUBOPEUUil, 0JHAKO B (POPMYJIMPOBAHUH OTBETA OTCYTCTBYET
JOJDKHASL CBSI3b MEXKIY aHAJIU30M, apryMEHTalUel U BBIBOJAMU,
B pEIEHUM 337a4 MOTYT colepxKaTbcs rpyoOble ommOku. s
NOJyYeHHs] TMPABUIIBHOTO OTBeTa TPEOYIOTCSl YTOUHSIOLIME
BOIIPOCHI.
He BbmonHeHs! 00s13aTeIbHBbIC YCIOBHS  IOATOTOBKH
CTYIeHTA K NPOMEKYTOYHON aTTeCTANMH, IPEAYCMOTPEHHBIE
nporpamMMoit  gucummuineel, WJIM  cTyneHT nemoHcTpupyer
HEINOJIHOE  COOTBETCTBME  3HAHWM, YMEHHUH, HaBBIKOB
HeynosnerBopurensHo
NPUBEJCHHBIM B TaOJMIaX, JOMYCKAKTCs 3HAYUTENIbHBIE
OLIMOKH, IIPOSBISETCS OTCYTCTBUE 3HAHUHN, YMEHHH, HABBIKOB T10
psAoy IOKaszareiaei, CTYJEHT MCIbITHIBAET 3HAUUTEIbHbIE
3aTpyIHEHUS TPU OTIEPUPOBAHUY 3HAHUSMU U YMEHUSIMHU.
3. OueHo4YHbIe CpeacTBa
Ne Hamveropariie Kparkast xapakTepucTHKa OLIEHOYHOT'O Hpencrasaetine
i OLIEHOYHOT O cpencTsa OLIEHOYHOI'O CPECTBA
cpencTna B ®OC
1 KonTtponbHas CpencTBo nmpoBepku yMeHHH npumeHats | KoHTposbHbIE
(camocTosiTeNnbHas HOJTyYCHHbBIC 3HAHUS ISl PEIICHUs 3a1a4 | 3a/aHus (IpUMep)
) paboTta ONpEACIEHHOr0 THUMA [0 TEeME WIH
(KP) paszaeny
2 | PacuerHo- CpenctBo mpoBepku yMmMeHUM nmpumeHsATh | Komiuiekr — 3amaHuit
rpaduyeckas MOJlydeHHblE  3HAHWS MO  3apaHee | JJIs BBIITOJTHEHUS
pabota OTpEeIeIECHHON METOJMKE JJisi pPEeUIeHHs] | PacyeTHO-
(PTP) 3a7ad4 WM 3aJaHUil 10 MOAYJII WK | TpadudecKoil paboThI
JTUCIUIUIMHE B IIEJIOM.
YcrTHbI CpencTBo KOHTPOJIs, OPraHU30BaHHOE KaK Bonpocsi o
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3 orpoccobeceoBaH | crienuaibHas Oecela IMeIarornyecKoro TeMam/pazjiernam

ne, paboTHUKa ¢ OOydYalOImUMCS Ha TEMBI, IHUCILHATUINHGI
(YO) CBSI3aHHBIE C U3y4YaeMOW JUCLUIUIMHOMN, U
paccyMTaHHOE Ha BBIICHEHHE OObeMa
3HAHMHI oOyJatorerocs o
OTIpeICJICHHOMY paszieny, TeMe, mpobdieme
U T.II.
CucremMa CTaHIaPTU3UPOBAHHBIX 3aJaHHH,
Tecr IIO3BOJISIONIAS
4 (T) aBTOMAaTHU3HPOB Bapuanrt Tecra

aTh MPOLIEYPY U3MEPEHUs YPOBHS 3HAHUI
U YMEHHHOOYYaroerocs.

5 | DOx3ameHaumonHsl | CpeicTBO TMPOBEPKH 3HAHWH, yMEHHH, | DK3aMEHALOHHbIC
€ OMIIETHI HaBBIKOB. MOXKET BKIIIOYAaTh KOMIUICKC | OMJIETBL

E TEOPETUUYECKUX BOIIPOCOB, 3ajad,
(9B) MIPAaKTHYECKUX 3aJaHUM.

3.1. Tekyuuii KOHTPOJIb

OrneHoYHBIE CpeACTBA TEKYILET0 KOHTPOJIS YCIIEBAEMOCTHU BKIOYAtOT KOHTPOJIbHBIE BOIIPOCHI
U 3aJaHus B (popMe OJIAHKOBOI'O TECTUPOBAHUS Il KOHTPOJISL OCBOEHHS 00YUarOIMMUCS pa3iesioB
JUCUUIIIMHEL, pueM PI'P.

Conep:xanne pacyeTHo-rpadguyeckoii paGoTsl.

PacuetHo-rpaduyeckas padora Nel no JimHeliHoii anredpe.

Kpatkoe conepxanue pacyeTHO-rpadu4eckoil paboThI:

Marpuups! u onpenenutenu. Penenue cucteM JIMHEHHBIX anredpandeckux ypaBHEHMH METO/1aMu
["aycca, Kpamepa u oOpaTHOIT MaTpHIIbL.

PacuetHo-rpaduyeckasi padora Ne2 no BeKTOpPHOIi ajredpe.

Kpatkoe conepxanue pacyeTHO-rpadu4eckoil paboThI:

Bexkropsl, neiictBus Haj BekTopamu. CKalsipHOE, BEKTOPHOE, CMEIIAHHOE TIPOM3BEICHUS BEKTOPOB.
PacuerHo-rpaduueckas pa6ora Ne3 no aHaAJIMTHUYECKOI reOMeTPHUH.

Kpatkoe conepxanue pacueTHO-rpadu4eckoil paboThI:

Paznuunble BUBI ypaBHEHUH MpsSMON M IUIOCKOCTH. B3anMHOe pacrosiokeHHe NpsSMBIX Ha
TUTOCKOCTH, TUIOCKOCTEH B MMPOCTPAHCTBE.

KommiekT 3apanuid
JJISl BBINIOJIHEHHs pacyeTHO-rpadudeckux pador (PI'P)
o qucnuruHe «JInneiinas anredopay

PI'P Nel, wacrs 1 11 0) (2 0 2)
13 21 pg=lo -3 3

o |
1 1),

A
|

3amanvie Nel. JlaHbl MaTpHILIbI \4 0 -3 4 \1

BrImmomHuTS AeHCTBUS: A? +8BT .
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2 2
3aganue Ne2. [IpoioskuTh JTaHHOE MATPUYHOE PABEHCTBO (2A+3B)" —4A" —6AB =...
U TIPOBEPUTH €ro JUIst MaTpull 4 U B u3 nepBoro  3amaHusl.

3ananue Ne3. BeryncnuTh onpenenuTensb IByMs Clioco0amu: pa3ioKeHUeM Mo epBOil CTPOKE U
pa3I0KEeHUEM I10 TIEPBOMY CTOJIOILY.

10 -1 2
02 1 -1
11 -1 1
11 -2 1

3amanue No4. Jlnst maHHOM MaTpUIIbl HAWTH 0OpaTHYr0 MaTpuily. Caenarh MpoBEpKy.

(10 2)
110
-1 2 3,

3amanue NeS. Pemuts Matpuunoe ypasaerne AXB=C (maiitu X). Cnenars nposepky.

(-1 2) (3 4) (0 &)
A= ; B=] ; C=] |

L2 1 2 3) -9 3/,
3aganue Ne6. HaliTu panr MaTpuiibl.
1 123 7

|0 5 431|
l2 3 8 9 15
\3 -8 2 6 20/

PI'P Nel, 3apaHusi IO peLICHUIO CHCTEM JIMHEHHBIX aJredpandecKux ypaBHeHU I

3apanue Nel. Pemuts cucremy merogom Kpamepa. CrnenaTts npoBepKy.

( X1+4Xp —Xg=—-2
{2X1+2X2 +3x3 =7

| |3%1+6X2—2x3 =1
3ananue Ne2. Pemutsb cuctemy u3 Nel MeTo/10M 00paTHOM MaTpHIIBL.
3amanue Ne3. Pemuts cucremy u3 Nel merogom ["aycca.

3ananue Ned. Pemute HEOTHOPOHYIO cucTeMy MeTozioM ["aycca. Haiitu o61ee perenue u
YaCTHOE PELICHHE.

[ X1+X2+2X3+ 3% =5
%£X1+2X2—4X3—2X4=1
| | 5x1 +4%2 + 4xs =11

3aganue NeS. Pemuts oHOpOAHYIO cucteMmy MetoaoM ["aycca. Haiitu obuiee permenue u @CP.
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[2X1 +6X2 —9x3 —9x4 =0

ég}xl—SXe,+X4=0

| 1+3X2 —7x3 —4xs =0

[X; —3X2 +2X3 +5%4 =0 _

PI'P Nel, yactp 2

3ananue Nel. Tlokasats, uro Bektoper M, Ny P 00pa3ytoT 0a3uc B MPOCTPAHCTBE U PA3JIOKUTh

BEKTOp & 10 3TOMY Oasucy: m=(1,-1,2),n=(2,0,3),p=(-2,-1,1),a=(5-4,13).

3ananue Ne2. [laubl BekToper M u N Bruscruts — KOJUIMHEAPHBI JIU BEKTOPHI & U b
m=(28,-8,8),n =(-21,6,—-6), a=2m+n,b =2n-m.

A
—al M| =62, || =2, (m,A) =135, a=6n—m.
3ananue Ne3. Haiitu _ecim

3aganue Nod4. Jlan AABC | Hajirn 48, eclu A(1;-1;2),B(3;3;2),C(7;1;2).

3ajanue No5. Ilpu Kakux 'x BEKTOpPHl A U b MEPIIECHIUKYISIPHBI?

aT:(x;l;—4),b_:(x—3;12;x).

3aganue No6. Haiitu miomiaas napamienorpamma, MOCT POEHHOTO Ha BEKTOPAX aub.

— - I
T — 3, (mn)=
a:2m—5n,b:m+n,"”‘_12,‘”‘ 5

3aganue Ne7. Haiitu rtomans peyroabauka ABC, ecniu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).

3ananue Ne8. JaHbl BEKTOPHI a,b,c BbIsICHUTE — KOMIUTaHApHBI JI1 BeKTOphL. Eciin BeKTOphI He

KOMILTIaHAPHBI, TO HAlTH 00BEM MapalieenuIe/a, MOCTPOSHHOro Ha BeKTopax a, b, C "
OTIPEIeNIUTh — KaKyl0 TPOUKY OHH 00pa3yloT.

5(1;—1;5), k;(2; 4;-2), c_(3;0;1) _

3aganue Ne9. Jlns nuHeitHOTO onepaTopa A 3a1aHbl 00pa3bl 0a3UCHBIX 3JIEMEHTOB Ae,, Ae ,, Ae,

e1792’6\;}

. 3anucaTh MaTpuly orneparopa 4 B 6a3uce U HalTH 0Opa3

snementa X.
Ae_1=7e_1+3€_2—26_3, Ae_2=e_1—e_2+4e_3, Ae_3=26_1+28_2+3€_3,
X:2e1—4e2 +63_
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3amanne Nel(Q. Haiitu coOCTBeHHBIC 3HAYEHUSI M COOCTBEHHBIE BEKTOPHI INHEHHOTO OMepaTopa,
A= |( -4 1)
o L7 2)
3aJJaHHOTO B HEKOTOPOM 0aznce MaTpHIei

PI'P Ne 1, yactn 3

3aganue Nel. Ilpamas l IIPOXOHT uepe3 TOUKy A mapaluiellbHO BEKTOpPY q. [Ipamas l,

TIPOXOUT uepe3 Touky B mepnenmuxynspro sextopy . Haiftu Touky nepecedeHus mpsAMbIX U
y

YIoja MEXAy HUMHU, €CIIU A(315)1 q (113)1 B (0’5)’ n (_31 4)

I I .
3ananue Ne2. Jlana npamas ' *. [Ipsivas ' 2 npoxoaut 4epes Touku A u B . Haiitu paccrosuue ot

I I o
TOYKH [IEPECEUCHUS MPSAMBIX 1 U 2 JI0 IPSAMOi ' 3.

1y =3t+4, A(4:0),B(7:3), l::9x—12y+2=0.

M

3aganue Ne3. Hailitu paccTossHUE OT TOYKH 0 510 Iockoctu O, mpoxoAsIiei yepe3 TOUKy A

TnepreHuKy/IapHo BekTopy N, ecu M, 0;1;7), A@2;-1;4), N(6;22;-3).

3ananue Ned. HaiiTu yroa Mexay miockoctbio O ¥ III0CKOCTBIO B , IPOXOAIIEH Yepe3 TOUKH
AByuC, ecm 0:5X+y+4z-28=0, A(5;2;5), B(3;7;0), C(-4;-3;-1).
3ananue NeS. 3anucaTth KAHOHUYECKHE YpaBHEHUS MPSAMOM, 3aJaHHOM 00IIMMU YPaBHEHUSIMHU.

X+2y—-9z-10=0;
3Xx+4y+8z2-24=0.

Bamanme Ne6. Haittn Touxy mepeceuenus npsamoii | ummockoctn 0L 1 yrom Mexty HUMH.

Xt2_y_ b xs2y—3-12-0.
3 4 -2

3ananue Ne7. Tlpsmas l, pOXouT uepe3 Touku A u B. Ilpsamas l, IIPOXOJIHUT 4Yepe3 TOUKy M

. | |
NEePHEHAUKYISIPHO IIockocTu OL . HaliTw yron Mexay NpsMbIMU 1! M 21 BBISICHUTB — JIEKAT JIA
OHH B OJIHOM IVIOCKOCTH UJIU CKPELIUBAIOTCS.

A(9;-3;1),B(4;4;-5),M (-1;11;-11), o :2x+3y—z-1=0.
(x+3)? +L2 1

3ananue Ne8. JInst naHHON KpUBOM 49 25 yKa3aTh POKYCHI, IKCIICHTPUCHUTET,
nupexTpuchkl. [locTponTs KpuByto, 1300pa3uTh HOKYCHI, JUPEKTPUCHL.
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3ananue Ne9. Ilpusectu ypaBHEeHHE KpUBOI 9x? — 25y —18x +200y 616 =0
KaHOHMYECKOMY BUJTY U IIOCTPOUTH KPUBYIO.

KoHTpoJibHbIe 3a1aHus (IPUMEPDI)

BapuaHrT.

1. HaitTv 3HaueHna maTpUUHOrO MHOTOUNEH F (A)

F(x)=—x*+2x° —x+3,A:i—1 0}
3 2

ERER

|
% 3§ 3 iﬂ

2. HaitTu paHr MaTpuLpbl NPUBEAEHUEM K CTYNeHYaToMy Bm,u,y\

1 2 1
3 5 3
2 7 -1

3. Bblumcautb onpegenutens NpuBeaeHMeMmM K CTyneH4aTtomy smay

4. HaliTu maTpuuy, o6paTHyo AaHHOK (a). PelnTb MmaTpuuHoe ypaBHeHue (6)

& T

2 7 4 3 4 u¥=[_
(@) \ ) (6) ) 3 )

5. PewnTb cucTemy ypaBHeHUIA. YKa3aTb obLiee M 04HO YacTHoe pelueHue (a).

PewnTb cnuctemy c nomolbto o6paTHOM MmaTpuubl 1 No popmynam Kpamepa (6)

| [4x1+9%2—5X3 —8%s =5 (%X1+2X2+X3=5
3X +7X —=2X —4x =4 X —9X +3x =—7

|2x1+5x2+x 3;3x 4=3 % |2x1+7x2—x =13
(a) L 1 2 3 4 (6) L 1 2 3
BapuaHTt
1. PacnucaTb pasnoxeHue sektopa X no sektopam P: & I
x={5-12,1} p={1-30} q={1-11} r={0-1.2}

2. KonnuneapHbl in sektopbl P 1 47?

a={2,01} b={-231} h_2a+2b g=3a-2b

3. [aHa nMpamuaa c BepliMHamMm B TOYKax AAAA,
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A1(-2,4,8), A2(4,-1,2), As3(-8,7,10) L A4(-3,4,-2)

Hamitu:

a) yron mexay pebpamu A1A2, AA,

6) o6bem Nupamunabl

B) A/IMHY BbICOTbI OMNYL,EHHOM Ha rPaHb AAA

r) HAUTK SNHY MeanaHbl, TPOBEAEHHYHO U3 BEPLUMHBI A k pebpy AR

4. Bbluncnntb naowanb napannenorpamma, NOCTPOEHHOIO Ha BEKTOpPaAx au ba —yron mexay

sekTopamu P un G

T
L oo oo o ="
a=2p+q,b=p-3q, =2 la]=2, 4.
BapuaHTt
1. HaiiTK paccTosiHME OT TOUKM I\/lo [10 MJIOCKOCTH (M1M2M3):

Mo (=9;10;2) M1(0;7;-4) M2(4:8;-1) Ms(-2;1;3)
Jx+ y+z-2=0
X-y-32+6=0

2. BbinncaTb KaHOHMYECKOE YpaBHEeHWe NPAMOii: |

Xx-2_y-3_1z+l

3. HallTM TOUKy nepecedeHms Npamoit n nnockoctn: 1 1 4 y X+y+22-9=0,

P (0;-1;3) X —

4. HaTn Touky P, cummeTpuuHyto Touke P otHocutensHo npamoii | : n 1

M

5. HanucaTb ypaBHeHue naockoctu Ol npoxogAieit Yepes TOUKyY

(MiM2). Mo (3;2;0) M1(4;1;5) M2(2;-1;4)

0 W NepneHANKYNAPHO

6. Halttn kocuHyc yrna mexay naockoctamm %1 n & :

0;:3X=y+3=0, o, : Xx-2y+52-10=0

Bapuant 3ajanuii 1pOMEKYTOYHOI0 TeCTa

1.1. HaitTv paHr maTpuLbl NpUBELEHMEM K CTYNEHYaTOMY Bmp,yk )
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1L =2\ _(|-2 3 5}
3 40%='3 -1 0

1.2. PewnTb MaTpMyHOe ypaBHeHMe \ ) \ )

(X1+2X2+X3=5

|| 3X —5X +3X.=—7
X+ 7% —x =13
1.3. PewuTb cuctemy no dopmynam Kpamepa 1 2 3

y porX={5-121} p={1-3,0} g={1-1,1}

2.1. HanucaTtb pa3noxeHue BeKTopa X no BEKTOpam

r={0-1,2}

2.2. BbIYMCANUTb NI0WAAb Napanenorpamma, NoCTPOEHHOTO Ha BeKTopax A u b a —Yron mexay BeKTopamm Pua

a ="

a=2p+q,b=p-3q, pl=2 la|=2 4

’ ’

A1A2A3A4. Al(61113), A2(61_21_3)' A3(272’0), A4(_51110)

2.3. JaHa nupammaa Cc BepLUMHamM B TOYKaxX

A A A

Halitn AnnHy megmaHbl, NPOBEAEHHYIO U3 BEPLMHBI ‘1 K pebpy ~ 2" 3

x—2: y-3 z+1

3.1. HaiiT1 TouKy NnepeceyeHna npamon v nnockoctn: 1 1 4 ¢ X+y+22-9=0
P P(O; —1;3) x=1_y _z
3.2. HallTU TOUKy 1 CUMMETPMYHYIO TOUKE P otHocuTensio npamoi | : " 1 -1 1.
o ) M ) (MM,)
3.3. Hanucatb ypasHeHune naockoct O npoxogaueit uepes Touky 0 1 nepneHanKyAAapHO npAMOI :

Mo(3;2,0) M (4:1,5) M (2:-1:4)

2 2
4.1. lana kpusas sToporo nopagka X T 4y -12x+16y +16 =0 MoAy4YnTb KAHOHUYECKOE YPaBHEHWE KPUBOW M NOCTPOUTL .ee

! ! !
e.,e e e ,e ,e
4.2. CocTaBUTb MaTpuLy nepexoda otbasmca 1 2 3 Kbasucy 1 2 3, ecm

€1'=261+6r+63, 6 =e1—€2+63, 83 =€1+262 F€3

Kpurtepun onenkn:

- OLICHKA «3a4TE€HO» BBICTABIIAETCS CTYIEHTY, €CIIM OH PETYJISIPHO B TEUEHUE CEMECTpaA MPEICTABIISII
pellleHusl 3a/Jad, BBINOJIHWI IIOJHOCTBIO BCE 3aJaHUs W HX 3alUTHI, OTBETHB Ha BONPOCHI
IperojaaBaTels;

- OLIEHKA «HE 3a4YT€HO» BBICTABISIETCS CTYIEHTY, €CIM OH HEperyJsipHO B TEYEHUE CEeMecTpa
NPEJCTaBIsUl PELIeHNs 3a]ad, BBIMOJHWI 3aJaHHs HE MOJHOCTHIO HJIM BOOOIE HE MpPECTaBIIsUI
paboTBl Ha TIPOBEPKY, JOIMYCKAEeT CYIIECTBEHHbIE HETOYHOCTH B OTBETaX HAa BOIPOCHI
IIPEIoIaBaTedsl.

JUis mpoBefieHUsT TEKYIEro KOHTPOJS 3HAHUM CTYAEHTOB B JAMCTAaHIIMOHHOM (opmare B
pa3paboTaHHbIX Kadenpoit «MaTtemaTruka» OHIAMH-Kypcax MMEIOTCS MPOMEXYTOUHbIE (MPOOHBIE)
TECTHI.

3.2. IIpoMe:kyTOYHAS aTTeCTALMSA
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[TpomesxyTouHas aTTecTalus - (3K3aMeH ) IPOBOIUTCSA 110 OUJIeTaM B YCTHOH opme.
Bpewmst 11 moAroToBKM OTBETA HA BOTIPOCH HE Oosiee 45 MUH.

buiter BKiIro9aeT TEOPETUYECKUI BOIIPOC U 3aa4U.

KommiiekThl 5K3aMeHaIIMOHHBIX OMIIETOB XpaHATCs Ha Kadeape «MaremaTnkay.
Tunosbie BapuaHThl 0MJIETOB IPUJIATAIOTCH.

KommnuiekT Bonpocos
10 JucuuIuinHe«JInneiinas anredpa»

Matpu1ibl, TUIIBI MaTPHLI.
Onepauuy ¢ MaTpuIiamMu, X CBOMCTBA.
YMHOK€EHNE IPSIMOYTOJIbHBIX MaTPHIL.
Marpuunas hopma 3aIIlCH CUCTEMBbI JIMHEHHBIX alITe0pandecKux ypaBHEHUI.
Onpenenureny U X CBOMCTBA.
[TonsTue onpenenutens. MUHOPHI U aJireOpandeckue TOMOJTHEHUSL.
CucreMbl IMHEHHBIX alredpandeckux ypaBHEHUH, OCHOBHBIE IOHSTHS U OTIPEICIICHUSI.
[TpaBuiio Kpamepa penieHus: CHCTEM JIMHEHHBIX YPaBHEHU.
OO0parHas MaTpuLa U €€ BbIUUCIIEHHUE. Y CII0BUE CYLIIECTBOBaHUS OOpaTHON MaTpPUILIbL.
. Pemrenue cuctem IMHENHHBIX anreOpanueckux ypaBHEHUM METO10M OOpAaTHOM MaTpUIbL.
. Meton I'aycca penienus CUCTEM JTMHEHHBIX YPABHEHUM.
. Penienue npon3BOIJIBHBIX CUCTEM JIMHEHHBIX ypaBHEHUN MeTo0M [ aycca.
. Panr marpunsl. Teopema Kponekepa — Kanemu.
. OnHOpOAHBIE CUCTEMBI JTUHEMHBIX ypaBHEHUN. Kputepuil cyliecTBOBaHUS HETPUBHAIBHBIX
pELICHUH.
15. TlonsTre BeKTOpa 1 JMHEHHBIE Olepalliy HaJl BEKTOpPaMH, CBOMCTBA OIEpariHii.
16. JIunelinass KOMOWHAITUS BEKTOPOB.
17. Jluneiinast HE3aBUCUMOCTh M JIMHEWHAsI 3aBUCUMOCTh T€OMETPHUUECKUX BEKTOpOB. Kputepnii
JIMHENHOM 3aBUCUMOCTH.
18. Tlonstue 6a3uca. KoopauHatel BeKTOpa.
19. OpronopmupoBaHHBIii 6a3uc. Pa3noxxeHnue BeKTopa o BeKTopaMm Oasmuca.
20. YnopsimoueHHas TpPOHKa BEKTOPOB.
21. CkansipHO€, BEKTOPHOE U CMEIlIaHHOE IIPOM3BEI€HNE BEKTOPOB B OPTOHOPMHUPOBAHHOM Oa3uce.
22. YcoBHsI OpTOTOHAIBHOCTH, KOJUTMHEAPHOCTU M KOMIUIAHAPHOCTU BEKTOPOB.
23. JIuHeiiHbIe MPOCTPAHCTBA.
24. Marpuia nepexojia oT 6a3uca k 6asucy.
25. CoOcTBEHHBIE BEKTOPBI M COOCTBEHHBIE 3HAUEHHSI MAaTPHLIBL.

LCoNoOR~WNE

el ol
AwWNRO

AHaJuTHYECKAA reoMmeTrpust

1. Cucrempl koopauHaT. JlekapTOBbI MNPSMOYTOJibHBIE KOOPIWMHATHI Ha IUIOCKOCTH U B
IIPOCTPAHCTBE.

ITonsipHas cucrema KOOpAUHAT.

Pa3nuunble TUIIBI YPAaBHEHU IIJIOCKOCTH U IPSMOM.

Beruucnenue pacCTOSHAN MEXy ABYMSI TOUKAMH, TOYKON U IPSIMOM, TOUKOM U TUNIOCKOCTBIO.
Bbruucnenue paccTosiHUS MEXy CKPEIIUBAIOLIIUMUCS TPSIMBIMU.

Brruncnenue yrios Mexay AByMs IPSIMBIMH, IPSIMOU U IIJIOCKOCTBIO, IBYMS IIJIOCKOCTSIMHU.
KpuBble BTOporo nopsjika Ux reoMETpHUUECKHUE CBOWCTBA U ypaBHEHHUs. [IpuBenenne kpuBoi
BTOPOTO MOPSAKA K KAHOHUYECKOMY BUTTY.

8. KanoHmveckue ypaBHEHHs dJUIUTICA, TUTIEPOOITBI, TTapadOITb.

9. VpaBHEeHHE TOBEPXHOCTU BTOPOT'O MOPSIKA.

10. Kanonuveckune ypaBHeHHS c(hepbl, SIUTUTICONUIA, KOHYCOB, THTIEPOOIOUI0B, TapadOIONIOB.

Nookown
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Tunosbie BapuaHThI O0UJIETOB
Mo IuciuInHe «J/Iuneinas ajaredopa»

MMHUCTEPCTBO HAVYKH U BBICILIET'O OBPA3BOBAHN S POCCHUNCKOM ®EJIEPALIMNA
OEJIEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOEOBPA3OBATEJIbHOE
YUYPEXIEHUE BBICIHIETI'O OBPA3OBAHU A
«MOCKOBCKHWH MOJIUTEXHUYECKHWNA YHUBEPCUTET»
(MOCKOBCKHWH NOJIUTEX)
®dakyabTeT 6a30BBIX KOMITCTCHIIHH, Kadenpa «MaremaTrkay

Hucnunmnaa  «JIuHeliHas anreOpay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BAJIET

1. Ompegenureny u UX CBOMCTBA. 1 2 (_1 2)
A=, 4l B= -
2. PemmTh MaTpuuHOe ypaBHenue XB=A ecru N \ ).
X1+2x; =-1
L2X1 —3X, =12

3. Pemmts cucremy MeTo10M 00paTHOW MaTPHUIIBI

4. Jlansl Bextopsr 2= (-9.9.8), b=(-3.1-2), ¢=(-8,10-10) TIposeputh — KOMIIIAHAPHEI JIH OHHL.
Eciu Her, HaliTi 06beM apauIeNenue/a, ToCTpOEHHOro Ha BeKTopax ab.c.
5. Haiitu yron mexay Bekropamu 2= (1-2-2) y b=(201)

YTBepkeHo Ha 3acenanuu kageapsl MareMatuku « 03» 052023 r., mporokoi Ne 10

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

MHHHUCTEPCTBO HAVKH U BBICIIIET'O OBPA3OBAHI S POCCUNCKOM ®EJIEPALIMN
OEJIEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOEOBPA3OBATEJIBHOE
YUYPEX/IEHUE BBICIIEI'O OBPA3OBAHUMA
«MOCKOBCKHWH MOJIUTEXHUYECKUN YHUBEPCUTET»
(MOCKOBCKHWH NOJIUTEX)
®daxynbTeT 6a30BBIX KOMITETEHITHH, Kadenpa «Matemarukay

Hucturumaa  «JIunelinas anrebpa
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BAJIET

1. JIuneitnas komOuHamms BekTopoB. baszuc. KoopaunaTer BekTopa.

12—\

2. Borumciuts onpenenurtens Matpuisl C=AT | eciu G
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[ | 4x1— 2%2 +3x3 =12,
X +5x —=3x =1,

1 2 3

3. Pemmre cucremy ypasaenuii metogom aycca | (2% +3%; = 2% =3.

4. Tloka3ats, yto Bektopel M=(1-12) n=(203) p =(-2-11) 00pa3yroT 6a3uc B MPOCTPAHCTBE.

5. Jlano o01iee ypaBHEHHE MPSIMOU —2x+3y~-5=0. Hanucars: ypaBHEHHUE NPSIMOM C YIIIOBBIM
K03 (HUIIMEHTOM; YPaBHEHHE MIPSIMON B OTPE3KaxX; HOPMaJIbHOE ypaBHEHUE MPSIMOM.

YTBepkaeHo Ha 3acenanuu kageapsl MmareMatuku « 03» 052023 r., mporokoin Ne 10

W.o. 3aB. xadeapoii H.B. Bacunbena / /

J11s ipoBeieHU s TPOMEKYTOYHOT'O KOHTPOJISI 3HAHHM CTYIE€HTOB B JUCTAaHIIMOHHOM (opmare
B pa3paboTaHHbIX Kadenpoi «MareMaTuka» OHJIAH-KypcaX UMEIOTCSI UTOTOBBIE TECTHI.
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