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1. Hexau, 3aga4u ¥ IJIaHUPYeMble Pe3yJbTaThl 00y4eHNs 10
TUCUHMILIAHE

K ocHOBHBIM 11€7151M OCBOCHUS AUCHUIUIMHBL «JIMHEHas anreOpay cienyeT OTHECTH:

- BOCIIUTaHHE y CTYACHTOB OOIIei MaTeMaTH4eCKON KyJIbTYpBhI;

- IpuoOpeTeHre CTyIEHTaMHU IIIMPOKOT0 Kpyra MaTeMaTUYECKUX 3HaHUM, YMEHHUI U HaBbI-
KOB;

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

- YMEHUE CTYJCHTaMH Pa3BUBATh HABBIKU CAMOCTOSITEIILHOTO U3y4eHHUs yIeOHOM U Hay4-
HOMH JINTEepaTyphbl, COAEPKAIEH MATEMATUUECKHE CBEACHUS U PE3yJIbTAThI;

- IOJITOTOBKY CTY/ICHTOB K JIESATEIILHOCTH B COOTBETCTBHHY C KBATH(PUKAITMOHHOHN XapaKTe-
pPHUCTHKOI OakaslaBpa 110 HalpaBJIeHHIO, B TOM 4ncie (GOpMUPOBAHHE YMEHUH UCIIOJIb30BATh OCBO-
€HHbIEC MaTeMaTUYECKHNE METO/IbI B TPOPECCUOHAIBHOU IEATETLHOCTH.

- MOATOTOBKY BBICOKOKBAIU(UIIMPOBAHHBIX KaJIpPOB, BOCTPEOOBAHHBIX B YCIOBHIX UG-
pOBOIl TYpOYJIEHTHOCTH M BBICOKMX TEXHOJIOTHYECKUX PHUCKOB COBPEMEHHOU HU(PPOBON IKOHO-
MUKH.

K ocHOBHBIM 3a71a4aM OCBOCHUS AUCIUILINHBI «JIuHEiHas anreOpay ciieayeT OTHECTH:

- OCBOGHHUE CTY/JI€HTaMU OCHOBHBIX MOHITHIA, METOJ0B, POPMHUPYIOLINX OOIIYI0 MaTeMa-
TUYECKYIO IMOJrOTOBKY, HEOOXOAUMYIO JIJIsl YCIIEIIHOTO PEIICHUs TPUKIIAIHBIX 33/1a4;

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

OOyuenne no aucuuruinHe «JluHeinas anrebpa» HampaBieHO Ha ¢GopMupoBaHuEe y 00ydaro-
nmxes caeayrmmux komnereHuui B cootBerctBun ¢ ®I'OC 27.03.04 «YmpaBieHue B TeXHUYE-
CKHX CHCTEMax», YTBEpP:KIEHHBIM Npuka3zoM Munoopuayku Poccun ot 31.07.2020 N 871:

Koa u HanmMeHoBaHue KOMIIeTeHIIM I

NuaukaTopbl 10CTHXKEHUS KOMIIe-
TeHIHH

OIIK-1. Cnioco0OeH aHaJIM3UPOBATh 331a4U
npo¢ecCHOHATIBLHOM 1eATETbHOCTH Ha OCHOBE
HOJIO’KEHHH, 3aKOHOB M METOJIOB B 00J1aCTH
€CTECTBEHHBIX HAyK U MaTeMaTHKH

NOIIK -1.4. 3naeT npuHIMIHAIBHbBIE OCO-
OEHHOCTU MOJIETUPOBaHUS MaTEMaTHUECKUX,
(U3MYECKUX U XUMHUUECKUX IPOLECCOB,
IIpeIHa3HAYEHHBIE AJI1 KOHKPETHBIX TEXHOJIO-
THYECKUX TpoleccoB; PopMyIMpoBaHUE 3a-
Jla4 ynpaBiIeHUS

HOIIK-1.1. Mcnionb3yeT OCHOBHBIE 3aKOHBI
JUCLUIUINH MH)KEHEPHO-MEXaHUYECKOr0 MO-
JUyJIs;

NOIIK -1.2. Mcnionb3yeT OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYUYHBIX JUCLHUIIINH, TpaBUiia
IIOCTPOEHHUSI TEXHUUECKUX CXEM U UEPTEXKEN;
HMOIIK -1.3. Bmageer 0CHOBHBIMH METOJaMU
TEXHUKO-I)KOHOMHUUYECKOT'0 aHAJIN3a, HaBbl-
KaMHM COCTaBJIEHUsI pabOUYHX MPOEKTOB B CO-
CTaBE TBOPYECKON KOMaH/bI;

OIIK-2. CniocoGen popmynupoBaTh 3a1aun
poeCCHOHATLHOMN NeATETFHOCTH Ha OCHOBE
3HaHUH, TPOQUIBHBIX pa3esoB MaTeMaTHye-
CKUX U €CTECTBEHHOHAYYHBIX JUCIUILTIHH
(Momyeit)

NOIIK -2.2. YMeeT opueHTUPOBATHLCS B OC-
HOBHBIX 3ajlauax aBTOMaTH3alluu; BEIOUPATh
porpaMMHoOe oOecrieueHue /Ui pelieHus
KOHKPETHBIX 3314 aBTOMATU3allUN; TPHUMe-




HSTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYY-
HBIX JTUCLMILJIMH U METOJIbl MaTEMaTHYECKOTO
15 ananu3a U1 TEOPETUIECKOTO MOACTHPO-
BaHMsI TEXHUYECKUX CUCTEM U 00paboTKHU pe-
3yJIBTATOB HKCIEPUMEHTAIBHBIX HCCIIEI0BA-
HUH;

NOIIK -2.3. Bnageer HaBbIKaMH UCII0JIb30Ba-
HUSI KOMIIBIOTEPOB KaK 3JIEMEHTOB CUCTEMBI
aBTOMATH3allMH, COBPEMEHHBIMU METOJIaMH
MaTeMaTHYeCKOro aHaJIn3a U MOJEINPOBa-
HUS, YTOOBI 9P PEKTUBHO pemaTh CI0KHbIE
Hay4HbIE U TEXHHUUYECKHUE NPOOIIeMBbl yIipaBiie-
HUS

2. MecCTO TUCHHUIUINHBI B CTPYKTYpPe 00pa30BaTeIbHOM MPOrpaMMbl

JucuurinuHa oTHOCUTCA K 00s3aTenbHOM yacTu 6510ka bl: Monyns «Maremaruueckue u ecre-
CTBEHHO-HAYYHbIE JUCIUIUIMHBIY.
Huctunnuna «JIuneiinas anredpay JOTHYeCKH CBsI3aHa ¢ OCIEYOIUMHU JUCITUTUTMHAMMU: |

- MaTeMaTUYEeCKU aHaJu3;

- (husmka;

- ClIelIMaJIbHbIE Pa3/eibl MATEMATUKU;

- OCHOBBI 2KOHOMHKH;

- IPOrPaMMHUPOBAHUE U OCHOBBI AJITOPUTMU3ALINHY;

- TEOpUSI aBTOMATUYECKOTO YIIPABJICHHUS;

- CHCTEMbI aBTOMATU3UPOBAHHOTO YIIPABJICHUSI.

3. CTpykrypa u colaepkaHue JUCHUILINHBI

OO0m1ast TpyJ0€MKOCTh JUCIIUIUIMHBI COCTABIISIET 3 3a4eTHBIE eAMHUIIBI -108 yacos.

3.1. Buabl yueOHoii padoThl M TPY10€MKOCTH

n/n Bup yueoHoii padothI Koausecrso Cemectp 1
4acoB
AyIMTOpHBbIE 3aHATHS 48 48
B ToMm uucne:
Jlexuun 16 16
1
CeMuHapcKue/mpakTHUYEeCKUE 3aHSTUS 32 32
2
JlaGopaTopHbIe 3aHITHS - -
3
CamocrositesibHas padora 60 60
IIpome:xxyTouHast aTTecTanus




3K3aMEH D C)

HToro 108 108

3.2. TeMaruuyecKHH IUIAH U3YyYEHUS IUCHUTIIHHBI

Pasmenién B mpuinoxenuu 1 k pabodeit mporpamme.

3.3. Coneprkanue pa3iejoB IMCHUIITHHBI

BBeaenue

[Ipenmer, 3a1aun u conepkanre AUCUUTIIMHBL. OCHOBHBIC ATAIbl Pa3BUTHS JUCIIUILINHBL.
CrtpykTypa Kypca, ero MeCcTo U poJjib B IOATOTOBKE OakanaBpa, CBA3b C IPYTUMU IUCHUIUITMHAMU.

Pa3nes 1. DiieMeHTBI JTMHEHHOI ajaredpbl

Tema 1. MaTpuusbl U onpeaeTuTeN .

[Tonsitue matpunel. Buasl Mmatpun. [eiictBus Hag matpunamu. Onepannu HaJy MaTpULlaMu
U ux cBoiictBa. OrpenenuTenu, UX CBOWCTBAa U BbluucieHus. [loHaTHs MuHOpa u anredpande-
CKOT0 JIoToJIHeHUs. Pa3nokeHue onpeaenuTess o IeMeHTaM CTPOKU Wiu cTonoua. Beraucie-
HUE OIpENEIUTENEH Pa3InYHOrO MOPSAIKA.

OOpaTHas MaTpulla U AITOPUTM €€ BBIYUCIICHUSA. DJIEMEHTApHbIE NIPeoOpa3oBaHUs MaT-
puu. IlpuBenenue MaTpulbl K AMAroHAJIbHOMY WM TpalelMeBUIHOMY BUy. MarpuuHas popma
3alMCH CUCTEMBI IMHEUHBIX alNreOpandeckux ypaBHEHUN. PaHTr MaTpuLibl.

Tema 2. Pemienne cucreM JTUHeHHBIX ajJredpanyeckux ypaBHeHHIA.

CucteMsbl JIMHEHHBIX anredpanyecKuX ypaBHEHHH, OCHOBHbIE MOHATHUS. Pemienne cuctem
JUHENHHBIX ypaBHEeHUH MeTo1oM Kpamepa, metonom obpatHoOil MaTpulisl, metosioM ["aycca. Teo-
pema Kponekepa — Kanemum. Pemienne npon3BobHBIX CUCTEM JIMHEWHBIX YPaBHEHUH METOA0M
I"aycca. PeieHne 0THOPOHBIX CHCTEM JIMHEMHBIX ypaBHEeHUN. KpuTepnii CylecTBOBaHUs HETPH-
BHAJIbHBIX PELICHUN.

Pa3nes 2. DjieMeHTBI BeKTOPHOIi ajredpbl

Tema 1. JIuneitHbie onepaiyu HaJl BEKTOpaMu, UX CBOMCTBA. JInHeliHbIe KOMOUHAIINH BEK-
TOpOB. JIMHENHas 3aBUCUMOCTh U HE3aBUCUMOCTbH BEKTOPOB. ba3uc cucrembl BEKTOpOB. EauH-
CTBEHHOCTH Pa3JIOKeHHs BeKTopa 1o 6a3ucy. OpToOHOPMUPOBAHHBIH Oa3uc.

Tema 2. CxanspHoe, BEKTOPHOE U CMEIIaHHOE MPOU3BEACHHS BEKTOPOB, UX CBOMCTBA. Y CIIOBUS
OpTOFOHaJ'IBHOCTI/I, KOJ'I.]'H/IHeapHOCTI/I, KOMHJIaHapHOCTH BGKTOpOB. BI)I‘-II/ICJ'IGHI/IG CKaJ'IHpHOFO, BCK-
TOpHOFO U CMCIIAHHOT O HpOI/IBBe)IeHI/Iﬁ BeKTOpOB, 3aJaHHBIX KOOp)II/IHaTaMI/I B OpTOHOpMI/IpOBaH-
HOM Oasmce.

Tema 3. Jluneitnsie npoctpancTBa. [loHsATHE O6a31Uca MPOCTPAaHCTBA FTEOMETPHUUECKUX BEK-
TopoB. [IpeobpazoBaHre MaTpUIIbl TMHEHHOTO ONepaToOpa MpH nepexoie ot 6asuca k 6asucy. Coo-
CTBEHHbIE 3HaYECHUsI U COOCTBEHHbIE BEKTOPHI MAaTPUIIBL.

Pa3zgen 3. KoMimiekcHbI€ YHCI2 U MHOTOYJIEHBI



[TousiTne KOMIUIIEKCHOTO yncaa. @OpMBbI 3aMUCH KOMIIEKCHBIX YKcen. JleicTBUS Hal KOMILUIEKC-
HbiMU yuciaamu. Gopmyiia Myaspa. M3BnedeHne KOpHSA N-0H IOJOKUTEIBLHON CTEIIEHU U3 KOM-
TUIEKCHOTO YKclia. Pa3znoxeHne MHOTOWIeHa Ha MHOKHTETH. OCHOBHAsI TeOpeMa aiareOpsl.

Pasznen 4. AHaIUTHYeCKAs reomMeTrpus

CucreMsl KoopAMHAT. JleKapTOBBI IPSAMOYTOJIbHBIE KOOPAUHATHI HA TNIOCKOCTH U B ITPOCTPAHCTBE.
ITonsipHas cucrema KOOpAUHAT.

Tema 1. Ilpsimble ¥ MJIOCKOCTH

Paznuunble THIBI ypaBHEHUH IUIOCKOCTH U YPaBHEHUH MTPSIMOM (Ha IJIOCKOCTH U B IPOCTPAHCTBE).
Brruucnenue paccTosHUM MEXKy IBYMsI TOYKAMH, TOYKOM U IPSAMON, TOYKOU U ITIOCKOCTBIO.
Brruncinenue pacCTOsSHUSA MEXY CKPEIMBAIOIUMUCS IPSIMbBIMU.

Brruucnenue yrioB Mexay ABYyMs IPSIMBIMU, IIPSMOM U IIJIOCKOCTBIO, ABYMsI INIOCKOCTSIMH.
Tema 2. KpuBble 1 NOBEPXHOCTH BTOPOI0 MOPSIAKA

KpuBble BTOpOro nopsiaka, MX reoMeTpu4ecKue CBOWCTBA U ypaBHeHus. [IpuBeneHue xpuBou
BTOPOT'O MOPSAAKA K KAHOHUUECKOMY BHILY.

VYpaBHEHME TOBEPXHOCTU BTOPOro nopsaka. Kanonnueckue ypaBHEHUs cepbl, JUIUIICOUAA, KO-
Hyca, TunepooIona, napadbonouaa.

3.4. TemaTuka NpaKTHYECKHUX 3AHATHI 10 AUCHUILINHE «J/InHelHas ajaredpa»

No 3angaTns Tema 3angaTus

1 Pa3znen 1. DiieMeHTHI JIMHEHHOM aaredpbl. MaTpuiibl, 1eHCTBUSA
HaJl MATPUIIAMHU.
Onpenenurenn, UX CBOMCTBA M BhIUUCICHUE. MaTpuyHas 3aluch

2 CHUCTEMBI JINHEVHBIX YPAaBHEHUM.

3 OOpatHas MaTpHIIA U €€ BEIYUCICHHE.
CucreMbl TUHEHHBIX anredOpanyecKux ypaBHEHHUM, OCHOBHBIE I10-

4 HATHS U OIIpesielieHns. Pelmenue cucrteM JIMHENHBIX YpaBHEHU N
meToioM Kpamepa, MeTo10M 00paTHOM MaTpHILbI

5 Pemenue cucreM IMHENHBIX ypaBHEHUN MeTonoM [ 'aycca. Panr
matpuuel. Teopema Kponekepa — Kanemnn.

6 Meron I'aycca B mpOM3BOJIBHBIX CUCTEMAX JJUHEHHBIX YPABHEHUN.

OnHOpOIHBIE CUCTEMBI JIMHEWHBIX YPaBHEHUM.

Pa3nes 2. DiieMeHTHI BeKTOpPHOI anredpsl. Bexropsl. JIunei-
HbIE ONEpaluy HaJX BEKTOpPaMH, UX cBoicTBa. JIMHeitHOe mpo-
7 CTPaHCTBO T'€OMETPUYECKUX BEKTOpPOB. [IOHATHE TMHEWHON KOM-
OuHanM BeKTOpoB. JIMHENHHO He3aBHCHUMBIE U JTMHEWHO 3aBUCH-
MBbI€ CUCTEMBI BEKTOPOB.

[TonsTHE 6a3uca MPOCTPaHCTBA FEOMETPUUECKUX BEKTOpoB. Koop-
8 TuHaTHl BekTopa. OpTOHOpMUpPOBaHHbIN O6a3uc. KomirHeapHOCTb,
OpPTOTrOHAJILHOCTh ¥ KOMIUIAHAPHOCTH BEKTOPOB.

CxanspHoe MpOonU3BeCHNE BEKTOPOB U €r0 CBOMCTBA. Y CIIOBHE Op-
9 TOTOHAJILHOCTH BEKTOPOB. BEKTOpHOE npon3BeeHNE ABYX BEKTO-
pPOB, €r0 CBOMCTBA. Y CJIOBUE KOJUTMHEAPHOCTH BEKTOPOB
CMmeliaHHOE NMPOU3BEACHNUE TPEX BEKTOPOB U €ro CBOMCTBA. BEbI-
yyclieHne o0bema napajiesenuneia i TupaMubl. Y clIoBrUe KOM-
10 IUIAHAPHOCTU BEKTOPOB. BhIuMciIeHNe CKaIsIpHOT0, BEKTOPHOIO U
CMEIIIaHHOTO MPOU3BECHUI BEKTOPOB, 3aJaHHBIX KOOPJIWHATAMH
B OPTOHOPMHPOBAHHOM Oa3uce.

Jluneitasle nmpocTpancTBa. PasmepHocTh U 6a3uc IMHEHHOTO MPo-
CTPaHCTBA.

11




Martpuna nepexona ot 6asuca k 6azucy. IIpeobpazoBanue kKoop-
JIMHAT BEKTOpa MpH M3MEHEeHWU Oasuca. JIMHEHbIe OomepaTophl,
JeMcTBUS C TMHEHHBIMU oniepaTopaMu. COOCTBEHHBIE BEKTOPHI U
cOoOCTBEHHBIE 3HAYEHUS] MATPUIIBI

Paznen 3. KoMmiekcHble YHCJIa H MHOro4JeHbl MHOXKECTBO
KOMIIJICKCHBIX YHCEII. cDOpMI:»I 3allMCU KOMIIJICKCHBIX YHCEII. I[eﬁ-

12 CTBHs HAJl KOMILIEKCHBIMU YHCIIaMU. Pa3iiokeHre MHOrouieHa Ha
MHOXHTEJIHN, OCHOBHAsI TEOpeMa ajire0pbl

13 Pa3nes 4. AHasinTH4yecKasi reoMeTpHs
CucreMsl KoopauHaT. Pasznuunble TUIIBI yPaBHEHUN IUNIOCKOCTH

14 Pa3nuuHble TUIIBI ypaBHEHUH NIPSMOM HA INIOCKOCTH U B IIPOCTPAH-
CTBE

15 B3anMHOe pacnosioKeHUe IPsIMBIX HA INIOCKOCTH U B IPOCTPAH-

cTBe. Brluncienue paccTosHuil MeX1y AByMsl TOUKaMH, TOUYKOU U
NpsAMOi. BbluncieHne pacCTOSHUS MEXKIY CKPEIIMBAIOLIIMMHUCS
npsiMbIMU. B3auMHoe pacnosiokeHue Imiockocteil. Beruncnenue
pacCTOSAHUN MEXKy TOYKOHN U TJIOCKOCTHIO

16 KpuBble BTOporo nopsiika HUx reoMeTpu4ecKre CBOMCTBa. YpaB-
HEHHS 3JUTUTICA, TUIIepOoIThL, mapaboisl O01ee ypaBHEHNE KPUBOH
BTOpOTro nopsiaka. [lpuBenenne kpuBoii BTOPOro mopsiika K KaHo-
HUYeCKOMY BUAy. IIoBEpXHOCTH BTOPOIO MOpsIKa

N —

4. YueOHO-MeTOAN4YEeCKOE M HHPOPMAITMOHHOE O0ecIeYeHue

4.1. HopmaruBnbie 1o0kyMeHTbI 1 'OCTbI

®OI'OC 27.03.04. Yupasnenue B TexHuueckux cucremax. 2020.

OIT «Hanpasnenue noarorosku 27.03.04. «YnpasineHue B TEXHUYECKUX cucTeMax». Hampas-
JEHHOCTH (MpouIib) «DNEKTPOHHBIE CUCTEMBI yIpaBieHus». 2023 r.

AxkaneMuyeckuil yueOHbIH I1aH 1o HanpaBieHuto noArotoBku: 27.03.04 . «YnpasneHue B
TEXHUUYECKUX cucTteMax». [Ipopunb « DneKkTpoHHbIE cUCTEMBI yripaBieHus». ['ox Habopa
2023-2024. 2023 .

Vka3 Ilpesunenta Poccuiickoit @enepaunu ot 01.12.2016 Ne 642 «Ctpareruu Hay4yHO-TEX-
HoJIoru4eckoro passutus Poccuiickoit denepanumy.

[Tpuxa3z MunucrepcTBa o6pazoBanus u Hayku Poccuiickoit denepannu ot 23.08.2017 Ne 816
«O6 ytBepxxaenun Ilopska npuMeHEHHUs] OpraHU3alUsIMH, OCYIIECTBISIOIMUMI 00pa3oBa-
TEJbHYIO AEATEIbHOCTD, NEKTPOHHOTO 00yUY€eHHs, AUCTAaHIMOHHBIX 00Pa30BaTEIbHBIX TEXHO-
JIOTHH IIpU peanu3anuu o0pa3oBaTeIbHBIX IPOrpaMm».

4.2. OcHoBHasi qIMTEpaTypa:

3abonorckuit B.C. JIuneiinas anrebpa u aHaTUTHYECKasi reoMeTpusl (Y4eOHBINH KOMIUIEKC):
yaeOHoe mocobdue, 2-¢ uzn. Crep. M.: M3a-so MIHOPA-M, 2022. 309 c. (Bsicmiee o6pa3oBa-
HUe: 0akanaBpHar).

Cupotuna WU.K. JIuneiinas anrebpa v aHATUTHYECKAs TE€OMETPUs: HUHTEPAKTUBHBIN Kypc:
yduebHnoe mocodue s By3oB. CII6, U3a-Bo Jlans, 2022. 180 c.

Kypc nexuuii no nuHelHoH anredpe 1 aHAIMTHYECKON reoMeTpun: yuebHoe nocooue. // Kya-
psasueB b.1O., Marsm B.A., [Tokazees B.B., Uepkecosa ['.B.. M.: MI'TY «MAMI», 2009. —
362c. [http://lib.mami.ru/lib/content/elektronnyy-katalog. DnexTponHsIi pecypc. ]

4.3. JlomoJiHUTeIbHAs JIUTepaTypa:


http://lib.mami.ru/lib/content/elektronnyy-katalog

1. Kpatkuii kypc BbICIIeld MaTeMaTWKH [DNEKTpOHHBIA pecypc]: yuel. - DIeKTpoH. JaH. -
MockBa:  HamkoB u K, 2017. - 510 c¢.  [Pexum  nocryma:  URL:
https://e.lanbook.com/book/93522. - 3arn. ¢ skpana.] .

2. 3y6kos B.I'., JIaxosckuii B.A., Mapteinenko A.W., Munocnes B.b., [Tymxkaps E.A. Kypc ma-
TEMATUKU JJIs TEXHUYECKUX BBICIINX Y4eOHBIX 3aBeneHuil. Yactu 1-4. M.: MTTI1Y, 2012. 400
9K3.

3. Wnbun B.A., [To3nsk O.I". Ananutudeckas reomerpus. M.: Hayka. I'naB. pen-us ¢pusuko-ma-
TeM. JuT-pel, 1988. 224 c.

4. bexnemues, /[.B. Pemenue 3anau U3 Kypca aHaJIUTHYECKONH N€OMETPUM U JIMHEHHOW ail-
reOpsbl [ DIeKTpOHHBIHN pecypc]: yued. mocodue - DNeKTpoH. aaH. - MockBa: ®usmariut, 2014.
- 192 c. [Pesxxum moctyna: URL: https://e.lanbook.com/book/59632. - 3arm. ¢ skpana. ]

4.4. DJeKkTpoHHbIe 00pa3oBaTebHbIC pecypchl

[TpoBeneHmne 3aHATUN U aTTeCTallUi BO3MOXKHO B AMUCTAaHLIMOHHOM (hopmare ¢ MPUMEHEHHEM CH-
CTeMBbI TUCTaHIMOHHOTO oOyueHus yHuBepcurera (CAO-LMS) Ha ocHOBe pa3pabOTaHHBIX Ka-
dbenpoit «MaTtematuka» JIEKTPOHHBIX 0OpaszoBaTelbHBIX pecypcoB (DOP) mo Bcem paznenam
HpOrpaMMEI..

Hazpanue ODOP
Jluneiinas u BeKTopHas ainreopa | https://online.mospolytech.ru/course/view.php?id=3368
AHaJIUTHYECKas TEOMETPHS https://online.mospolytech.ru/local/crw/course.php?id=2843

Jluneiinasa anreOpa u aHanutu- | https://online.mospolytech.ru/course/view.php?1d=462
4ecKasi FTeOMeTpHs

Pa3pabGorannbie DOP BKIIIOUatOT TPEHUPOBOYHBIE M UTOTOBBIE TECTHI.
[Topsinox mpoBeeHus paboT B AUCTAHIIMOHHOM (hOpMaTe yCTaHABIUBAETCS OT/IEIbHBIMU pacIo-
PSDKEHUSIMH ITPOPEKTOpa Mo yueOHOM paboTe 1/MiH LIEHTPOM yu4eOHO-METOINYeCKOil paboThI.

Kaxaplii cTyneHT obecriedeH MHAMBHUIYyalbHBIM HEOTPAHMUYEHHBIM JTOCTYIOM K 3JIEKTPOHHOU

OMOJIMOTEKE MOCKOBCKOI'O IIOJINTEXA

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

HuTepHeT-pecypchl BKIIOYAIOT Y4eOHO-METOAMYECKHE MaTepuanbl B JIEKTPOHHOM BHJIE, MPE-

CTaBJICHHBIE Ha caiiTe mospolytech.ru B pazaene: «lleHTp MaTreMaTn4eckoro oOpa3oBaHUsDy

(http://mospolytech.ru/index.php?i1d=4486,

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

[Tone3nsle yueOHO-MeTOANMYECKHE U MHPOPMAIIMOHHBIE MaTepHallbl MPEICTaBIeHbl Ha calTax:
http.//exponenta.ru, http.//eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepeuens pecypcoB HH(HOPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHON ceT « MHTepHET» sl OCBOCHUS

TUCIUTITMHB: www.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. JInueH3noHHO€e U CBOOOTHO pacnpocTpaHsieMoe NPOrpaMMHoOe obecneyeHue

Ne| HaumenoBanue | Pazpadorunk I1O HoctynHocTh Ccblika Ha Enunblii peectp

(nmpaBoobJiana- (IMLIeH3MOHHOe, | POCCHIICKMX MPOIrpaMM s
TeJb) cB00OIHO pac- 9BM u B/l (npu naanumnu)
NpocTpaHseMoe)



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.i-exam.ru/

1 [ Astra Linux | OOO JInuen3suonuoe https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_id=9540
ACTPA" 36
2 | MoiiO¢uc OO0 "HOBBIE JIuuieH3noHHOE https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase 1d=9433
TEXHOJIOI'MH1" 75

4.6. COBpeMeHHbIe l'lpO(l)eCCI/IOHaJ'IbHBIe 0a3bl AAHHBIX H I/IH(l)OpMaIIHOHHbIe ClIpaBOYHbIC
CHUCTEMBbI

Ilepeuens pecypcoB cetn UHTepHeT, 10CTYNHBIX 1JIs1 OCBOEHUS AN CUMIIJIMHbBI:

HanmeHnoBanue Ccbuika Ha pecypce HJocTynHocrs

NudopmannoHHO-cipaBOYHbIE CHCTEMbI

Joctynna B cetu MH-
https://stackoverflow.co
Stack Overflow / TEepHET 0e3 orpaHuye-
m

HUU

Undopmarmonnsie pecypest Cetnt | http:// www.consultant.ru | JlocTymzo
Koncynprantlntoc

[Topran ®@enepanbHbIX rocynap-
CTBEHHBIX 00pa30BaTeIbHbIX CTaH-
JApTOB BBICLIET0 0Opa30BaHUS

http://www.fgosvo.ru. HocTtynHo

JIeKTPOHHO-0UOINOTEYHbIE€ CHCTEMBI

Jlanb https://e.lanbook.com/ HoctynHa B cetn 1n-
TEepHET 0e3 orpaHuye-

HUU
IPR Books https://www.iprbookshop | HoctynHa B cetn Un-
.ru/ TEepHET 0e3 orpaHuye-

HUU

IIpodeccuonaibablie 6a3b1 JAHHBIX

ba3a naHHBIX HAyYHOH JIEKTPOH- http://www.elibrary.ru HocTtynHo
HOM OubIMoTeKN
(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | Joctynno
noJjuTeMaTuueckas pedepaTuBHO-
o6ubnuorpaduueckas u

10


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
http://www.consultant.ru/
http://www.elibrary.ru/
http://webofscience.com/

HayKoMeTpuieckas (ondmmomeTpu-
yeckas) 0aza JaHHBIX

5. MaTepuajibHO-TEXHUYECKOe o0ecnevyeHne JUCHUIINHBI

MarepuanbHO — TeXHUYECKas 0a3a yHUBepcUTeTa 00ecreunBaeT IPOBEICHUE BCEX BUI0B
3aHATHUH, IPELYCMOTPEHHBIX YUEOHBIM IUIAHOM, U COOTBETCTBYET JIEHCTBYIOIIMM CAHUTAPHBIM U
IIPOTUBOINOXKAPHBIM IIPABUJIaM U HOPMaM.

Kadenpa «MaremaTrka» He pacronaraeT COOCTBEHHBIM ay TUTOPHBIM (DOHIOM U UCTIONb-
3yeT yueOHble ay TUTOPUU U3 0011ero GoHa yHUBEPCUTETA.

[Tpu HEOOXOAMMOCTH /1J1sl POBEACHUS HHTEPAKTUBHBIX MPAKTHUECKUX 3aHATHH HCIOJb3Y-
I0TCSI KOMIIBIOTEPHBIE KJIACChl YHUBEPCHUTETA.

6. MeTonuyeckue peKOMeH 1AM U
6.1. MeToauyeckne peKOMEHIALMH IJISl IPENOAABAaTe/Isl 10 OPraHUu3aluM 00yYeHu st

[Ipexne Bcero, cieayer oOpaTUTh BHUMAHUE CTYACHTOB Ha TO, YTO MPAKTUYECKU BECh U3Y-
YaeMbIil UMHU MaTepuali He TpedyeT Kakon-1100 crenranabHON (OTOTHUTEIHHON) TOATOTOBKY U
BITOJTHE MOJKET OBITH yCIIENTHO U3Y4ECH, €CITU CTYACHTHI Oy IyT MOCEaTh 3aHSATHS, CBOCBPEMEHHO
BBITMIOJHATH JOMAIIHUE 3a/laHUsl U MOJIb30BaThCs (MIPH HEOOXOIUMOCTH) CHUCTEMOM IIIAHOBBIX
KOHCYJIbTAIIU} B TEUCHHE KXK0T0 ceMecTpa. Boieamme B Kypc MaTeMaTUKH Pa3eIibl SBIISIFOTCS
KJIACCHYECKHUMH, B TO K€ BPEMs OHU MPAKTUYECKH OPUEHTHUPOBAHBI, TAK KaK UMEIOT IITUPOKOE pac-
MPOCTPAHEHHUE JIJISl PEIICHHS Pa3HOTO POJia 33/1a4 BHYTPU CaMOM MaTEMAaTHUKHU U MPUKJIAIHBIX 3a-
nad. MIX ocBOEGHHE MOMOKET CTyJIEHTaM JIOTHYECKH BEPHO, apryMEHTHPOBAHO M SICHO CTPOUTH
YCTHYIO M IUCbMEHHYIO PEUb, YCIICITHO MPUMEHITh HAKOIUICHHBIC 3HAHUS B TIPOPECCHOHATBHON
JESTEIIbHOCTH.

HeoOxoaumo ¢ camoro Havasna 3aHATUNH pEKOMEHJ0BATh CTYAEHTaM OCHOBHYIO U JIOTIOJI-
HUTEJBHYIO JIMTEPATYPy, a B KOHIIE CEMEeCTpa JaTh CIIUCOK BOIIPOCOB JIJIsl MIOATOTOBKH K 3K3aMEHY.

Ha nmepBom 3aHSTHH MO TUCIUTUIMHE CIIETYET 00s3aTeIbHO TPOUH(POPMUPOBATH CTY ICH-
TOB O BUJE U (popMe MPOMEKYTOUHOM aTTeCTAIlUU MO0 AUCIUILTIHE, CPOKAX €€ MPOBEACHNUS,
YCJIOBHSIX JIOMYCKa K MPOMEXKYTOYHON aTTeCTallMU, TPUMEHSIEMBIX BHAaX MPOMEKYTOYHOTO KOH-
TPOJIAL.

N3noxenne TeopeTuueckoro mMaTepualia JOJDKHO COMPOBOXKIAATHCS WIUTFOCTPATHBHBIMHU
npuMepamMu, TIIATEIbHO OTOOPAHHBIMU MPEToAaBaTeNeM TaK, YTOObl TEXHUYECKHE TPYAHOCTH U
BBIKJIAJIKA TIPH PEIICHUH 33J]a4 HE OTBJIEKAJIN OT IJIaBHOTO: OCMBICIICHUSI HJEH U CYyTH MPUMeE-
HseMbIX MeTOA0B. ClenyeT BCerya yKa3blBaTh MPUMEPHI TPAKTUUECKOTO0 MPUMEHEHHUS PACCMOT-
PEHHBIX Ha 3aHATUAX YpaBHEHUN u GpopmyI.

[IpakTrueckue 3aHATHS JOJKHBI OBITH OPTaHU30BAHBI MIPETO/IaBaTENIEM TaKUM 00pa3oM,
9TOOBI OCTABAJIOCh BpEeMs Ha MEPUOAMYECKOE BBIMOTHEHHUE CTYJEHTaMH HEOOIBIION caMOCTOs-
TEIHHOM padOTHI B ayUTOPUH ISl IPOBEPKU YCBOEHUS M3JI0KEHHOTO MaTepHaa.

[IpenogaBaTens, BeQymuid MPaKTUYECKUE 3aHATHS, JOKEH COTJIACOBBIBATh YUeOHO-TEMa-
TAYECKHH TUIaH 3aHATHHI C IEKTOPOM, UCTIOIB30BaTh €IMHYIO CUCTEMY 0003HAUYCHUM.

[IpenogaBaTento ciaenayeT NO0OMBATHCS CUCTEMATHYEeCKONH HENMPEPBIBHON pabOTHI CTYACH-
TOB B TEYCHHE CEMECTPA, HEOOXOIMMO BBISIBIISITH CUIIBHBIX CTYJICHTOB U MMPUBJIEKATh MX K HAYYHOU
paboTe, K y4acTHIO B pa3HOTO po/ia OJIMMITHAZaX U KOHKYpcax.

CTyneHT MODKEeH ONIyIaTh 3aMHTEPECOBAHHOCTH MPETOaBaTess B JOCTHIKEHUN KOHEY-
HOTO pe3yJibTaTa: B MPUOOPETEHUU OOYYAIOIIUMUCS TMPOUYHBIX 3HAHUMN, YMEHHH U BIIaJEHUS
HaKOIUIEHHOHN MH(pOpMAaIEl s peleHus 3a71a4 B Mpo(dheCCUOHATBHOMN NeITeTbHOCTH.
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6.1.1. O6pa3oBaTe/ibHbIEC TEXHOJIOTHH

B03M0KHO ITpOBeIcHNE 3aHATHIA U aTTeCTAIMi B TMCTAHIIMOHHOM (popMaTe ¢ MPUMEHEHUEM CH-
CTeMBbI TUCTaHIMOHHOTO oOyueHus yHuBepcurera (CAO-LMS) Ha ocHOBe pa3pabOTaHHBIX Ka-
benpoii «MaTemaTuKa» IEKTPOHHBIX 00pa3oBaTeabHBIX pecypcoB (DOP) (cMm. m.4.4) .

[Topsimok mpoBeeHUsS PadOT B AUCTAHIIMOHHOM (hOpMaTe yCTaHABIUBACTCS OT/ICIHHBIMU PACIIO-
PSDKEHUSIME ITPOPEKTOpa 0 yueOHOM padoTe W/MiTh IEHTPOM Y4eOHO-METOINIEeCKOI paboThI.

6.2. MerToanueckue yKasaHus 1Jis 00y4alOIIMXCS 10 OCBOCHHIO
JTUCIHUILINHBI

Paznesn: 3j1eMeHTHI JIMHEHHOM ajaredpbl

Martpuusl U onpeneaurtenu. IIpexne Bcero, CTyA€HT OJKEH MOHATh, UTO MaTpULIA —
3TO Tabnuia yncen (mpu4eM 3Ta Tabauia MOKET UIMETh OJIMHAKOBOE YUCIIO CTPOK U CTOJIOLOB, a
MO3KET OBITh U IPSIMOYTOJIBHOM ), a OMIPEIeIUTENb- 3TO YUCIIO, 3alIUCHIBAEMOE B BUJIE KBaAPATHOU
Ta0JINLBI, TO €CTh ONPEAETUTENN CYILECTBYIOT TOJIBKO Y KBaPATHBIX MaTPULI.

Crnenyet 06paTuTh 0C000€ BHUMaHHUE HA OMEPAII0 YMHOKEHHUS IPSIMOYTOJIbHBIX MaTPUIL
U TIOHATH, KAKUM IOJTy4aeTCsl MOPSJOK MaTPHIIBl — Ipou3BeneHus. OCOOEHHOCTh MaTPUI] TAKKE
COCTOHT B TOM, UTO IMPOU3BEACHUE MAaTPHUIl HE IEPECTAHOBOYHO, TO ecTh AB # BA .Cnenyet 00s-
3aTebHO YOCIUTHCS B 3TOM, PEUINB COOTBETCTBYIOIINE 331a4H.

BaxxubiM siBsieTcst oHATHE 0OpaTHOW MaTpuilbl. Hajo 3HaTh yciaoBHE CyIIeCTBOBaHUS
00paTHOW MaTPHIIBI U AITOPUTM €€ TocTpoeHus. [locne ee BEIUMCIIEHUS 1esIeco00pa3Ho J1enaTh

TIPOBEPKY TIPABUIBLHOCTH PEIICHHs, BHIIONHHB ONepaliio yMHokeHns A A= E (1omkHa momy-
YUTHCS €AUHUYHAS MAaTPUILIA)

[Tpu u3ydeHuu onpenenuTeneil HaJo YeTKO YCBOUTD MOHITHS MUHOPA, alreOpandecKkoro
JOTIOTHEHHU S, 3HATh MHOTOYHCIICHHBIE CBOMCTBA ompeneiuTens. /st ocBOeHUs TEXHUKU BBIYHC-
JICHUS OTpeAeTUTENeH 1enecoo0pa3Ho, BEIOpAB MPOU3BOJILHBINA ONPEACIUTENb BBIIIE TPETHErO
MOPSZIKA, PACKPBITH €0 Pa3NIUYHBIMU CIIOCOOAMU, IPUMEHSS Pa3JIOKEHHE U TI0 CTPOKaM U IO
crosidriam. OOpaTuTe BHUMaHUE, KaKue CTPOKHU (CTOJIOIB) TPEANOUTUTEIbHEE BRIOUPATH IS pac-
KPBITHUS ONPEAETUTENS], YTOOBI YIPOCTUTH €0 BhluHciaeHne. Oco0eHHO 3((EeKTUBHO BBIYMCICHHE
OTIPENIEIIUTEIS C TIOMOIIBIO AJIEMEHTAPHBIX MPE0Opa3oBaHNi, TPUBOIAIINX €T0 K TPEYTOJIEHOMY
BUJTY.

[Ipu u3ydeHun pemeHunii CucTeM JTMHEUHBIX anredpandeckux ypaBHeHuit (CJIAY) obpa-
TUTE BHUMAaHHE, MPEXK/IEe BCETO, HA TIOHATHE PEIICHHS CUCTEMBI M YCIIOBUS CYIIECTBOBAHUS pellle-
HUH B 3aBHCHMOCTH OT COOTHOIIIEHHS MEXTy PAaHTOM MaTPHIIbI, PAHTOM PaCIIUPEHHONW MaTPHUIIBI
CHUCTEMBI M YUCIIOM HEM3BECTHBIX U ypaBHeHUU. OOpaTHTe BHUMaHUE HA YCIOBUS MPUMEHEHUS
dopmyn Kpamepa u merona oOpaTHOW Marpuilbl. BHUMaTensHO pa3zdepuTe mpuMephl pelieHus
MIPOM3BOJBHBIX CUCTEM JTMHEHHBIX anredpandeckux ypaBHeHui meronom ['aycca (BBeneHue Oa-
3UCHBIX U CBOOOJHBIX IEPEMEHHBIX).

Pa3nesi: DiieMeHThI BEKTOPHOM aaredpbl

IIpu n3ydyeHuu naHHOW TeMbl OOpaTUTE BHUMAaHUE Ha JIMHEWHbIE ONepaliy Haj BEKTO-
paMu, Ha MMOHATHUS TMHEHHON HE3aBUCUMOCTH M JIMHEIHOI 3aBUCUMOCTH BEKTOPOB, Ha (pyH1aMeH-
TaJbHOE MOHATHE Oa3rca BEKTOPHOTO MPOCTPAHCTBA (M OPTOHOPMHUPOBAHHOTO Oa3nca), Ha pa3io-
KEHHE BEKTOopa o 0a3ucy.

3HaTh OIpeeeHne, TeOMETPUIECKHUE CBOMCTBA CKAISIPHOTO, BEKTOPHOTO M CMETIIAHHOTO
IPOM3BEACHUS BEKTOPOB, (GOPMYJIBI /U1l X BBIYMCICHUS B BEKTOPHOM U B KOOPAMHATHON GopMme.
O0s13aTeNbHO 3HATh M YMETh MPOBEPSITH YCIOBUS OPTOTOHABHOCTH, KOJJIMHEAPHOCTH U KOMILIA-
HapHOCTHU BEKTOPOB.
Pa3nen: koMmIeKCHbIE YHCJIA U MHOTOYJIEHBI
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B stom pazpnene, npex/e Bcero, Halo MOHATh, YTO KOMIUIEKCHOE YUCIIO SIBUJIOCH PaCIlU-
pEHHEM MOHATHUS NEHCTBUTENLHBIX YHCEI, 3HATH ONPEIEICHNE U TPU (POPMBI 3aITUCH KOMITJIEKC-
HOro 4ucina (anredpanyecKyro, TPUrOHOMETPUYECKYI0 U MIOKA3aTeNbHYI0), FEOMETPUYECKYI0 UH-
TEpIpETALNI0 KOMILUIEKCHOTO YMCIJIa ¥ B3aUMHO-0/IHO3HaYHOE COOTBETCTBUE MEXK/1y MHOKECTBOM
KOMILJIEKCHBIX YHMCEI U MHOKECTBOM TOYEK KOMIUIEKCHON IJIOCKOCTH. 3HaTh (opMmyiy Diliepa.
KommiekcHble yncia MOKHO M300pa)xarh ¢ MOMOIIBIO BEKTOPOB Ha KOMIUIEKCHOH IIOCKOCTH.
[TosTOMy Onepanuu cioXeHHus U BBIUNTaHUS KOMITJIEKCHBIX YHCENl MOTYT OBITh CBEJIEHBI K OIlepa-
LIUSIM CJIOKEHUSI U BBIUUTAHUS COOTBETCTBYIOLIUX BEKTOPOB.

Hano 3HaTh ¥ yMeTh BBIIOJIHATH ONEpallui YMHOXEHHUS, I€I€HUs, BO3BEICHUS B MOJI0XKHU-
TEJIHYIO CTETNEHb KOMILJICKCHBIX YHCEl, 3alIMCaHHBIX B TPUTOHOMETPUYECKOH (popme, n3Biede-
HUS KOPHSI N-0#f CTENEeHN U3 KOMIUIEKCHOIO YHCIIA.

Crnenyer oOpaTuTh BHUMAaHHME Ha TO, YTO MHOKECTBO KOMILUIEKCHBIX YHUCEN SIBJIAETCS 3a-
MKHYTBIM, TO €CTb JIF00as aaredpanyeckas ornepanus Haj KOMIUIEKCHBIMU YHCIAMU HE BBIBOJUT
3a npezaessl 00JaCTH KOMITJIEKCHBIX YHCET.

Hano 3HaTh pa3inuuHble BUbI pa3iokKeHUss MHOTOWIEHA HA MHOYKUTEIH JUIs CIIy4yaeB, KO-
I/1a Cpey KOPHEN MHOTOUJIEeHa MOTYT OBITh KPaTHbIE, KOMIUIEKCHBIE KOPHU. DTHU CBEIEHUS OyAyT
UCIOJIb30BaThCs, HAPUMEP, B MHTETPaJbHOM HCYMUCICHUU IPU BBIYMCICHUU HHTETPajioB OT
IpOOHO-palMOHATBHBIX (DYHKIMA, IPU PEUICHUN JIMHEHHBIX OJXHOPOIHBIX TU(PepeHIIHATBHBIX
YPaBHEHMH N-ro MOpsiIKa C MOCTOSSHHBIMU KO3 UIIEHTAMH.

Pa3znen: AHaIMTHYECKAs reoOMeTpUs

[Tpu u3yyeHun aHaIUTUYECKON FreOMETPUH CIIEYET, IPEXkKAE BCEro, IOHATh, UTO €€ 3aJauell  siB-
JSIeTCSL U3YyYCHHUE TEOMETPUIECKUX 00BEKTOB MPH MOMOIIY aHATUTHYECKUX METOJIOB anreOpsl U
MaTeMaTHYeCKOro aHajau3a. B ocHOBe Takoro mojxo/ia JeKUT METOJ] KOOPAUHAT, BIIEPBbIE CUCTE-
MaTH4eCcKHu npuMeHeHHbIH P. Jlekaprom. OCHOBHbIE OHATHS T€OMETPUH (TOUKA, MpsAMas, MJI0C-
KOCTb) SIBJISIIOTCS HEONPEAEIIEMbIMH, U ISl UX OMMCAHUS MPUMEHSAETCS] aKCHOMAaTUYECKUN Me-
TOJ1, IO3BOJISIFOIINM YCTAaHOBUTH B3aMMHO O/IHO3HAYHOE COOTBETCTBUE MEK/y MHOYKECTBOM TOUYEK
HPSMOM U MHOXKECTBOM JIEMCTBUTENIBHBIX YUCEN U, TAKUM 00pa3oM, BBECTU CHCTEMY KOOPAUHAT.
Hano yetko ycBouTh pazinuunbie GopMbl ypaBHEHUHN NPSIMOM U MJIOCKOCTH YMETh NEPEXOJUTh OT
oJtHOU (opMbl K Apyroil. CiieayeT OCMBICIUTD U YCHEIIHO MPUMEHATh PEIICHHs KIACCHYECKUX
3a/1a4 aHAJIMTUYECKON reOMETpUH O B3aUMHOM DPACIIOJIOKEHHM MPSIMBIX U IUIOCKOCTEH, YMETh
OTIPENIeNATh YTIIIbl U PACCTOSHUS MEXKJy Pa3IMYHbIMU F€OMETPUUECKUMHU OOBEKTaMH.

OTMeTHM B 3aKJIIOUEHHUE, YTO YCIEIIHOE U3y4YeHUEe NUCLUUILUINHBI « JInHelHas anreOpay,
nproOpeTeHne He0OX0IMMBIX KOMIIETEHIINH, YMEHHH 1 HaBBIKOB BJIQJICHUSI MAaTEMaTUYECKUM arl-
napaToM TpeOyeT OT CTYJIEHTOB OOJIBIION CaMOCTOSTENHHON paboThl. OOpaTUTE BHUMAHUE, YTO
KOJINYECTBO YaCOB, OTBOAMMBIX Ha CAMOCTOSITENIbHYIO PabOTy B COOTBETCTBHM C YUEOHBIM ILIA-
HOM, OOJIbIIIE€ YKCIIa YaCOB, OTBOAMMBIX Ha BCE BUJIbI Ay IUTOPHBIX 3aHATUH.

7. ®oHI OLICHOYHBIX CPEACTB

@OH/]1 OLIEHOYHBIX CPEACTB IpencTaBieH B [Ipunoxenun 2 k padodeil mporpaMMe M BKIIIOYAET
paszensl:

1. MeTopl KOHTPOJISI U OLICHUBAHMSI PE3YJIbTaTOB O0YUYECHHS

2 [llkana ¥ KpUTEPUU OLIEHUBAHUS PE3YIbTaTOB 00yUEHUS

3. O1ieHOYHBIE Cpe/ICTBA

3.1. Texymuii KOHTPOJIb

3.2. [IpoMexxyTOoUHas aTTecTalus
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Ilpunosicenue 1

TemaTu4eckui IJIaH COlEPKAHUA TUCUUILINHBI «/InHeliHas anredpa»

110 HAIIPaABJICHUI0 MMOATOTOBKHA

27.03.04 «YnpaBJyieHHE B TEXHUYECKUX CHCTEMAX)
O6pazoBaTenbHas nporpamMma (popuiib MOATOTOBKH )

JJIeKTPOHHBIE CUCTEMbI YIIPABJICHUS
®opma 00y4eHHUS : OUHAS
I'ox nadopa: 2023/2024

(bakanasp)
Buabl yuedHoii padoThl,
BKJII0YAsi CAMOCTOSITETbHYIO Buapl caMocToSITeIbHOW PAdOTHI ®opmbl
o aTTecra-
5 = padoTy CTYIeHTOB, CryaeHToB —
Pasnen 2 S I
3 = H TPYJ0€MKOCThb B 4acax
n/n CP | KC
J | II/C | Jlad C P K.P. | K.IL. | PT'P | Pedepar | K/p | O | 3
IlepBblii cemecTp
Pa3neu 1. DiieMeHTBI JTMHEHHOM aJI-
1.1 | redopbl Mampuyw, oeticmeusi Hao Mmampu- 1 1 2 2 3
yamu.
OmpenenuTeny, UX CBOMCTBA M BBIYHCIIC-
Hue. MaTpuuHasi 3amich CUCTEMBbI JINHEH-
1.2 L 1| 2 2 3 +
HBIX YpaBHEHHI.
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Boiaaua 3agaauii PI'P Ne 1 mo JuHeliHOM
ajareope .

1.3

OOparHas MaTpuIia ¥ ee BhluncieHue. Mar-
pUYHas 3alyCh CUCTEMBI JIMHEWHBIX ypaB-
HEHUH.

1.4

CucTteMbl TUHEHHBIX aNreOpanvecKux
YpaBHEHU, OCHOBHBIE ITOHITHS U ONpEie-
neHus. Pemenue cucreM NTMHEHHBIX ypaB-
HeHnut MerogoMm Kpamepa, Mmerogom oOpat-
HOHM MaTpHILIbI

1.5

Pelenune cucrteM TMHEHHBIX ypaBHEHUN
meronoM ['aycca. Panr marpuusl. Teo-
pema Kponekepa — Kanesu.

1.6

Merop 'aycca B IpOM3BOJIBHBIX CUCTEMAX
JUHENHBIX ypaBHEHUU. OqHOPOAHBIE CU-
CTEMBI JINHEWHBIX YPAaBHEHHM.
CamocrositenbHas padora Nel B ayauro-
PMH 110 JIMHelHOH ajnredpe

1.7

Bexkropsl. JInHelHbIe onepanuy Haj BEKTO-
pamu, ux cBoiictBa. JIuHeiiHble KOMOMHa-
UM BEKTOpPOB. JINHEWHO HE3aBUCUMBIE U
JIMHENHO 3aBHCUMBbIE CHCTEMBI BEKTOPOB.
Boinaua zaganunii PI'P Ne2 no BekTOpHO#H
ajareope.

1.8

[Tonsitne Gasuca. KoopawHaThl BEKTOpA.
KonnuaeapHOCTh, OPTOTOHATBHOCTD U KOM-
MJIAHAPHOCTHh BEKTOPOB.
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1.9

CkansipHOE NMPOU3BEACHUE BEKTOPOB U €T0
CBOMCTBA. BekTopHOE NpOU3BENCHUE ABYX
BEKTOPOB, Er0 CBOMCTBA.

1.10

CMmemnraHHOe IPOU3BE/IEHUE TPEX BEKTOPOB
U ero cpoiictBa. Briuucienue odbema ma-
paienenumneaa. YclIOBUE KOJUIMHEAPHO-
CTH, OPTOTOHATBHOCTH ¥ KOMILJIAHAPHOCTH
BEKTOpPOB. OpPTOHOPMUPOBAHHBIN Oa3uc.
Breruncnenue CKaasipHOTO, BEKTOPHOTO U
CMEIIIaHHOTO MPOU3BEICHUN BEKTOPOB, 3a-
JTAHHBIX KOOPJWHATAMH B OPTOHOPMHPO-
BaHHOM Oa3wce.

CamocrosiTenbHast padora Ne 2 B ayauTo-
pHM 110 BEKTOPHOIi ajredpe

10

JIuneitnpie pocTpaHcTBa. PazmepHOCTh U
0a3uc IMHEHHOTO MPOCTPAHCTBA.

Marpuna nepexona ot 0aszuca Kk 0asucy
npeoOpazoBaHre KOOPAWHAT BEKTOpa IpH
n3MeHeHnu 6asuca. CoOCTBEHHbIE BEKTOPHI
U COOCTBEHHBIE 3HAUEHUs JIMHEHHOTO oIe-
paropa.

11

1.12

Pa3znen 3. KommjiekcHble Yncjia H MHO-
rowieHbl MHOKECTBO KOMINUIEKCHBIX 4YH-
cen. @opMbl 3aKMCH KOMITJIEKCHBIX YHCElL.
Onepanuu HajJ KOMIUIEKCHBIMH YHCIAMU.
Paznokenne MHOTOWIEeHa Ha MHOXKHTEIN
OCHOBHAs TeOpeMa anreopsl

12

1.13

Pasznen 4. AnanuTuyeckasi reoMeTpus
CucreMbl koopauHatr. Pa3nnuHble THIIBI
YpPaBHEHUH IJIOCKOCTH

13
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Boinaua 3anauuidi PI'P Ne3 mo anajautH-
yecKO reoMeTpuu

1.14

PasnuuHble THUNBI ypaBHEHUN MpsSMOM Ha
IIJIOCKOCTH U B IIPOCTPAHCTBE

14

1.15

B3anmHoOe pacniosioxkeHue npsMbIX Ha IJ10C-
KOCTHU U B IpocTpaHcTBe. Briuncnenue pac-
CTOSIHUM MEXy JBYMsI TOUKAMH, TOUKOU U
IpsIMOM.. B3auMHOE pacrnosioKeHue IUIoc-
KocTeill. BpIunciieHHe paccTOSSHUN MEXIy
TOYKOM U MIIOCKOCTBHIO

CamocrosiTesbHast padora Ne 3 B ayauro-
PHH 110 AHAJIUTUYECKOH reOMeTPHH

15

1.16

Kpussie BTOporo nopsijika Ux reoMeTpude-
CKHE€ CBOICTBa. YpaBHEHHUS OJIUIMIICA, TH-
nepOosbl, mapabonsl OOiiee ypaBHEHHE
KpUBOW BTOporo mopsjaka. llpuBencHue
KPUBBIX BTOPOTO TMOpSJIKAa K KaHOHWYE-
ckomy Buny. [loBepxHOCTH BTOPOrO TO-
psaKa

16

dopma aTTecTanuu

18-
21

Bcero yacoB nmo gucouninge

16

32

60

PI'P

cam
pao.
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Ipunoowcenue 2

®OHJA OHNEHOYHBIX CPEACTB

MO JUCUMUILINHE

«J/IunerHas ajaredopa»

Hamnpasnenune noarorosku: 27.03.04.«YpaBieHre B TEXHUYECKUX CUCTEMAX»
[Tpoduiib: «DneKTPOHHBIE CUCTEMBI YIIPABICHUS»

Kadenpa: «MatemaTuka»

1. MeToabl KOHTPOJISA ¥ OlleHUBAHUS Pe3yJIbTATOB 00y4YeHUs

HJ’IH KOHTPOJIA YCIICBACMOCTH U Ka4Y€CTBA OCBOCHUA JUCLHUIIIIMHBI HaCTOSIH_Ieﬁ nporpaMMoﬁ

nNpeaAyCMOTPCHBI CIICAYOIINC BUJbI KOHTPOJIA:

- KOHTPOJIb TEKYIIEH ycreBaeMOCTH (TEKYIIUI KOHTPOIIb);

- IPOMEXKYTOYHAS aTTeCTalus (IK3aMeH).

2. lllkajia 1 KpUTEPUH OLICHUBAHUSA Pe3yJIbTATOB 00y4YeHH S

dopMa NPOME:KYTOUHOI aTTeCTANMM: IK3aMeH

ITpomesxyTounas aTTectanus oOyyaromuxcs B popMe sK3aMeHa IPOBOIUTCS 10 pe3yibTaTaM
BBITNIOJIHEHUSI BCEX BUJIOB y4eOHOU paboThl, IPEyCMOTPEHHBIX YUEOHBIM IIJITAHOM 110 JaHHOM AUCILIU-
IUIMHE, IIPY 3TOM YYMUTBIBAIOTCA PE3YyJIbTAaThl TEKYLIErO0 KOHTPOJIS YCIEBAEMOCTH B TEUCHHE Ce-
MecTpa. OneHKa CTEeNeHH JOCTHKEHUS 00yYarollUMUCS MIaHUPYEMbIX Pe3yIbTaTOB O0YUYEHHS MO
JUCLHUIIIIMHE TIPOBOAUTCS MPENOJABaTEIEM, BEAYIUM 3aHATHS 110 JUCHUIUIMHE METOJ0M JKCIIepT-
HOM oueHKH. [1o uroram nNpomMeKyTO4HOW aTTECTALMU 10 IUCHMILIMHE BBICTABIISIETCS OLIEHKA «OT-
JUYHOY, «XOPOILO0», «YJOBIECTBOPUTENBHO» HIIU «HEYIOBIETBOPUTEIBLHON.

Ixana oueHuBaAHUA

Onucanue

O1ianyao

BrinonHeHsl Bce o0si3aTesibHbIe YCJI0BHSI MOATOTOBKM CTY-
JAeHTa K NPOMEKYTOYHOH aTTecTalMU, IPETyCMOTPEHHBIE
IporpaMMoi JuctuIuIMHel. CTylIEeHT NEMOHCTPUPYET COOTBET-
CTBHE 3HaHUH, YMEHUH, HABBIKOB ITOKA3aTeJIsIM, IPUBEICHHBIM B
TabIUIax, ONEpUPYyeT MPUOOPETEHHBIMU 3HAHUSMH, YMEHHUSIMH,
HaBBIKAMH, MPUMEHSAET UX B CUTYaIlUSIX MOBBIIIEHHON CIIOKHO-
ctu. IIpm 3TOM MoOrytr OBITH JOMYIIEHBl HE3HAYUTEIbHBIE
OLIMOKH, HETOYHOCTH, 3aTPyIHEHHs MpPU TEepeHOoce 3HAHUU U
YMEHMI Ha HOBBIE, HECTAHAPTHBIE 3a/1a4H.

Xopomo

BrimonHeHsl Bce 00s13aTesIbHbIE yciaoBuda NMOATOTOBKM CTy-
ACHTAa K l'[pOMe)KYTO‘IHOﬁ aTTeCTalMu, IPECAyCMOTPCHHBIC
mnpor paMMOﬁ JAUCLHUITIIMHBI. CTYILCHT ACMOHCTPUPYCT COOTBCT-
CTBHUC 3HaHPII>i, yMeHI/II>'I, HAaBBIKOB ITOKA34aTCJIAM, IPUBCACHHBIM B
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TabynLax, onepupyeT NPUOOPETEHHBIMU 3HAHUSIMHU, YMEHUSIMH,
HaBbIKaMU. B To e Bpemsi pu OTBETE I0MYyCKAaeT HECYIIECTBEH-
HBbI€ TOTPEIIHOCTH, 33/]a4d pelIaeT C HeAoYeTaMH, HE BIIHAIO-
HIMMH Ha OOLIUIT X0/ peleHusl.

Y 10BIETBOPUTEIILHO

BeimonHensl Bce o0si3aTejbHbIE YCJIOBHS TOJATOTOBKH CTY-
JIeHTa K MNPOMEKYTOYHOH aTTeCTAllMM, IPEIYCMOTPCHHBIC
nporpaMMoil AucuuIuMHbl. CTYACHT IEMOHCTPUPYET COOTBET-
CTBHE 3HaHUH, YMEHHUI, HABBIKOB ITOKA3aTeIIsIM, IPUBEICHHBIM B
TabIUIIax, ONEPUPYET MPUOOPETEHHBIMU 3HAHUSMH, YMEHHUSIMH,
HaBbIkaMu. Ho mokasbiBaeT HernyOOKue 3HAHUS, IPU OTBETE HE
JIOITyCKaeT rpyObIX OMMOOK WM MPOTUBOPEUNH, OJHAKO B Pop-
MYJHPOBAaHUN OTBETa OTCYTCTBYET JOJDKHAS CBSI3b MEXKIY aHa-
JM30M, apryMEHTAIMel U BHIBOJAMH, B PEIICHUH 3a7ad MOTYT
conepxKatbes rpyObie ommOKu. J{71s HoTydeHus MPaBUIBLHOTO OT-
BeTa TPEOYIOTCS YTOUHSIONINE BOTIPOCHI.

Hey,Z[OBJ'IeTBOpI/ITeJ'IBHO

He BbinosiHeHbl o00s3aTe/ibHbIE YCJOBHUSI NMOATOTOBKH CTYy-
JAEHTA K IMPOMEKYTOYHOM AaTTeCTAallUH, INPEITyCMOTPEHHBIE
nporpammont aucuurinibl, W cTyneHT neMoHCTpupyer He-
II0JIHOE COOTBETCTBUE 3HAHUN, YMEHHUH, HABBIKOB IIPUBEICHHBIM
B Ta0JInIaX, JOMyCKAOTCS 3HAUUTENIbHBIE OIIMOKH, IPOSIBIISETCS
OTCYTCTBUE 3HAHMI, YMEHMI, HaBBIKOB IO PsAy IOKa3aTeleH,
CTYJEHT UCIBITBIBAET 3HAYUTEIbHBIE 3aTPYJHEHUS IIPU OIIEpH-
pPOBaHUU 3HAHUSAMU U YMEHUSAMU.

3. OneHo4YHbIE CPeACTBA

Hepeqeﬂb OICHOYHBIX CPEACTB IO TUCHMIIJINHE

«JIugelHas ajareopa»

HaumenoBanune [IpencraBnenue oue-
Ne Kparkas xapakreprucTrka OLleHOYHOTO
y OIIEHOYHOTO Cpe- HOYHOTO CpPEJICTBA B
/o cpejicTBa
CcTBa p ®OC
1 KonTponbHas (ca- CpencTBo npoBepKd YMEHHMM nmpuMeHsATh | KoMmmiiekT KOHTpOIIb-
MOCTOSITEJIbHA ) TOJTyYEHHBIC 3HAHUS JIJIS PEIICHUsI 3374 | HBIX 3aJJaHui 110 Ba-
paborta ONPEACIICHHOTO THUIa MO TE€ME WM pa3- | pUuaHTam
Ien
(KP) g

2 | Pacuerno-rpadu-
yeckas pabora

(PTP)

CpencTtBo mpoOBEPKH YMEHHMM NPUMEHATH
IIOJIyYE€HHBIE 3HAHMS 110 3apaHee Olpejie-
JIEHHOW METOJIMKE Ul pellleHus 3ajaad
WIK 33J]aHUi 10 MOAYJIO WM AMCLHU-
IUTMHE B LIEJOM.

Kommnexr 3amanuit
JUISL BBITIOJTHEHMS pac-
YeTHO-TpapuiecKon
paboTsl
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Cpe,ﬂCTBO KOHTPOJIA, OPpraHM30BaHHOC KaK
cricnuajbHas 6CCCI[3. neaarorn4ycCKoro pa-

VCTHBIA onpoc co- | O0THHKA ¢ 00YYarOIIUMCS Ha TEMbI, CBS- Bormpocs 110
3 OecenoBaHue, 3aHHBIE C U3y4aEMOM JUCIMILUIMHON, U pac- | TeMam/pas/ernam auc-
(YO) CUMTAHHOE Ha BbISICHEHUE 00beMa 3HAHUI LUTUTHHBI

oOydarolerocss 1o ONPEIEIEHHOMY pa3-
Jieny, TeMe, mpobaemMe U T.11.

CucreMa CTaHIapTU3NPOBAHHBIX 3a/IaHUH,
Tect MO3BOJISIFOIIIAS aBTOMAaTU3UPO- @DOoHJ| TECTOBBIX

(T) BaTh MPOIEAYPY M3MEPEHUS YPOBHS 3Ha- 3a1aHui

HUW 1 YMEHUH 00y4Jarmerocs.
5 | Ok3amenanuonHnble | CpecTBO NPOBEPKM 3HAHUH, YMEHMH, | DK3aMEHallMOHHbIE
OWIICTHI HaBBIKOB. MOXET BKJIIOYAaTh KOMIUIEKC T€O- | OUJIETHI.
PETHUYECKHUX BOIIPOCOB, 3a1ad, IpaKTHYe-

(3b) . [lIkana oueHUBaHUS U
CKUX 3aJIaHH.
npolenypa IMnpuMeHe-
HUSL.
[IpomexyTouHas arrecTa- Ox3amed (O ) 1) ycrro (YY)
s (ITA)

2) mucemenHo (1)

3.1. Tekymuii KOHTPOJIb

OueHovHbIE CPEACTBA TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH BKIIIOYAIOT KOHTPOJIbHBIE BOIIPOCHI
¥ 3a/1aHus B popMe OIIaHKOBOTO TECTUPOBAHUS ISl KOHTPOJIS OCBOSHHS 00yUaIOIUMUCS Pa3aesioB
JUACUUIUINHBL, ipueM PI'P.

Conep:xanue pacueTHo-rpadguyeckoii padoTsl.

Pacuerno-rpadguyeckas padora Nel nmo JimHeliHoi ajareope.

Kpatkoe copeprkanue pacueTHO-rpaduueckoit paboThI:

Matpuusl 1 onpeaenuTenu. PemeHue cucteM JUHEMHBIX anreOpandeckux ypaBHEHHI MeTo/aMu
["aycca, Kpamepa 1 06paTHOil MaTpuIbL.

PacuerHo-rpaduueckas padora Ne2 no BeKTOpPHOM aJjredpe.

Kpatkoe copeprkanue pacueTHO-rpaduieckoit paboThI:

BekTopsl, aelictBus Haj BekTopamu. CKalsipHOE, BEKTOPHOE, CMEILIAHHOE ITPOU3BEACHUS BEKTOPOB.
PacuetHo-rpaduueckas padora Ne3 no aHaIUTH4YECKOH reoMeTpUM.

Kpatkoe coneprkanue pacueTHO-rpauieckoit paboThI:

Pa3znuunble BUIBI ypaBHEHUH NPAMOI U IUIOCKOCTH. B3auMHOE pacnosioskeHue MpsiMbIX Ha TIOCKO-
CTH, TNTOCKOCTEH B MPOCTPAHCTBE.

KoMIiekT 3aaHui 1Ji BLINOJHEHUA
pacdeTHo-rpapuyeckux pador (PI'P)

mo gucuumuinae JInneinas ajareopa
(HaMEHOBaHUE AWCIUILIHHBI)

PI'P Nel, yactn 1
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-1 1 0 2 0 2
3aganue Nel. Jlanwt matpuuet A= 1 3 2 | mw B=|0 -3 3
4 0 -3 I 1 -1

BeinonHuTs aeiictus: A’ +8B' .
3ananne Ne2. ITpoo/KUTh TaHHOE MAaTpH4HOe paBeHcTBO (24 +3B)° —4A4° —6A4B = ...

U IIPOBEPUTH €ro AJig MaTpull A U B U3 IepBOro  3a/laHusl.

3amanue No3. BIUUCIUTE ONpeneuTe b ABYMS CIIOCO0aMU: Pa3IoKEHHEM I10 TTEPBOM CTPOKE U
pasIoKEHUEM IO MIEPBOMY CTOJIOITY.

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

3ananue Ned4. /lnst naHHOM MaTpUIlbl HATH 0OpaTHYI0 MaTpuily. CaenaTh MPOBEPKY.

1 0 2
1 1 0}
-1 2 3

3azanue No5. Pemuts Marpuunoe ypasaenne AXB = C (maiitu X). Clenars IpoBEPKY.

(YL 5

3ananue Ne6. HaiiTu panr MaTpuisl.

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

PI'P Nel, 3apaHusi o pelieHHIO CHCTeM JIMHEHHBIX ajire0pan4yecKux ypaBHeHUH
3apanue Nel. Pemuts cucremy merogom Kpamepa. Cuenats npoBepky.

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

3aganue No2. Perute cucremy u3 Nel MeTo oM 0OpaTHOW MaTpHIIbI.
3amanue Ne3. Pemuts cucremy n3 Nel meronom ["aycca.

3aganue Ne4. Permuth HEOAHOPOAHYIO cucTeMy MeTosioM ["aycca. HaliTu ob1iee perieHre u yacT-
HOE PELICHHUE.
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X +x,+2x;+3x, =5
3x, +2x, —4x, - 2x, =1
S5x, +4x, + 4x,=11

3amanue NoS. Pemnth oTHOpOHYIO cucTeMy MeToqoM [ aycca. Haiitu obmee 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, vactn 2
3amanme Nel. TTokasaTk, 4TO BEKTOPEl 71, 1, p 0Opa3yloT GasuC B MPOCTPAHCTBE U PA3TOKUTH
BekTop a mo stomy 6asucy: m =(1,—1,2),n=(2,0,3), p=(-2,-1,1),a =(5,—4,13).

Bamanne Ne2. JlaHbl BEKTOPBI 771 U 7 . BBIACHUTH — KOJUIMHEAPHBI JIU BEKTOPBI @ 1 b .

im=(28,-8,8),7 =(-21,6,-6), @=2m+i,b =27 —m.

,ecmn || =642, |7|=2, ()= 135", a= 61—,

3amanne Ne3. Haiitu |c_z

3ananue Ne4. Jlan A ABC . Haiitu £ B,ecrm A(1;—1;2), B(3;3;2), C(7;1;2).

3amanne Ne5. Tlpu Kakux 'x' BEKTOPHl @ U b TepHEHIUKYISAPHbI?

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

3asanne Ne6. Haiitu 1uiomniajip mapauiesorpaMma, IocTPOSHHOTO Ha BEKTopax @ u b .

N\

G =20 — 57, b = + 7, r_z|=3,(n_a,ﬁ)=%.

m|=12,

3amanue No7. Haittu mimomanes tpeyronpauka ABC, ecmun A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).

Baganue No8. JlaHbl BEKTOpBI @, b, C . BBISICHUTH — KOMIUIAHAPHBI JIM BEKTOPBL. ECiii BEKTOPHI He

KOMIUJIaHApHBI, TO HaWTH 00BbEM apajiiejenuieaa, MoCTpOCHHOTO Ha BEKTOPax 67, b , cCu orpenc-

JIUTH — KaKylo TPOHKY OHU 00pa3yroT.
a(1;-155), b (2;4;-2),2(3;051).

3amanune Ne9. Jlns nuHeitHOTO OonepaTopa 4 3aiaHbl 00pa3bl 0a3UCHBIX AleMeHTOB A e, Ae,, Ae,

. 3anmcars MaTpuLy ornepatopa 4 B 6asuce e, e,, e, U HaAiTH 00pa3

3IeMEeHTa X .
Ae =7¢ +3e,—2e, Ae,=ée —e,+4e
x=2e —4e, +e,.
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3amanne Nel(0. Haiitu coOCTBEHHBIC 3HAUCHUSI U COOCTBEHHBIC BEKTOPHI IMHEWHOTO OnepaTopa,

3aJIaHHOT'O B HCKOTOPOM basuce ManI/ILIeﬁ A= (_74 ;} .

PI'P Ne 1, yacTtp 3

3amanue Nel. Tlpsmas [, mpoxoaut yepe3 Touky A mapamiesnbHo Bektopy g . Ilpsimas [, mpo-

XOJIUT Yepe3 TOUKy B MepreHaAuKyIIsipHO BeKTOpy 7 . HalTi TOYKy mepecedeH st MPSMBIX U YToll

mexay mumu, ecin - A(3;5), g (1;3), B(0;5), n (-3;4).

Bamanue Ne2. Jlana npsimast /. [Ipsmas [, mpoxoaut uepe3 Touku 4 u B. Haiitu paccTosiHue OT

TOUKH IIepecedeHust IpsmMbIX [, U [, 1o npsiMoit /.

. x=—-8t-3 . . . B )
ll-{y:3t+4’ A(4;0),B(7;3), [,:9x—-12y+2=0.

Baganue No3. Haiitu paccrosiaue ot Toukn M, 10 IIIOCKOCTH ¢ , IPOXO/IAIIEH Yepe3 ToUKy A
IEpPIEHUKYIAPHO BeKTOpy 71, ecu M (0; 1;7), A(2;-1;4), 1 (6;22;-3).

3aganue Ne4. HaiiTu yroia MeXIy INIOCKOCTBIO (X M IUIOCKOCTBIO [, IPOXOAAIIEH Yepe3 TOUKU
A, BuC,ecrm a:5x+y+4z-28=0, A(5;2;5), B(3;7;0), C(—4;-3;-1).
3ajmanue NeS. 3anucaTh KAHOHUYECKHE YPABHEHUS MIPSMOM, 3aJaHHONW OOLIMMH YPaBHEHUSIMH.

x+2y-9z-10=0;
3x+4y+8z-24=0.

Baganve Ne6. Haiitu Touky mepeceveHus MpsaMol [ M IUIOCKOCTH @ M yroJl MEX/y HUMH.

X:z—l; a:x+2y-3z-12=0.
4 2

xX+2
3

l:

Bamanue Ne7. Tlpsimast [, npoxoaut yepe3 Touku A u B. Ilpsimast [, mpoxoaut uepes Touky M
HEPICHANKYISPHO TUIOCKOCTH ¢ . HallTi yroi Mexay npsMeiMu /, U [, ¥ BBUSICHHTH — JISKAT JIH

OHH B OJHOH IIJIOCKOCTH HJIN CKpCIINBAKOTCA.

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

(x+3)* )
+ 55 1 yka3ath pOKyCHI, SKCIICHTPUCHUTET, THPEK-

Tpuchl. [locTpouTh KpUBYI0, H300pa3UTh (POKYCHI, AUPEKTPUCHI.

3amanue Ne8. [Ins maHHOW KpUBOU

Baganne Ne9. IpuBecTu ypaBHenue kpuoit 9x” —25)° —18x+200y —616 =0 k kaHOHHYe-

CKOMY BUIY U IOCTPOUTH KPUBYIO.
KonTposbHble 3a1anus (mpuMepbl)

Bapuanr.
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1. HaiiTi 3HaueHust MaTpUYHOTO MHOTOWIeHa F' (A)

-1 0
=—x +2x"—x+3,4=

f (x) X X —x [ 3 2]
-2 0 8 1 -5

3 -1 7 2 4

2. HaiiTu panr MaTpHIibl IPUBEICHUEM K CTYIIEHYATOMY BUIY

-8 2 -6 -3 -13

1 -3 13 5 17

1 2 1
3. BerauciauTh onpeaenuTens IPUBEACHIEM K CTYTICHIaTOMY BHIY 3 -5 3
2 7 -1

4. Haiitu matpuiy, oOpaTHyto maHHO# (a). PemmTs MaTpuaHoe ypaBHeHuE (0)

b2l 1 -2 2 3 5
@@ |3 -5 3 (6) [_3 ) ].X =( s o ]
2 7 -1

5. Pemmts cucteMy ypaBHEHHH. YKa3aTh 001ee U OJHO YacTHOE pelieHue ().

Pemuthb cuctemy ¢ moMoIibp0 00paTHOW MaTpUIlk! U 1o ¢opmynam Kpamepa (0)

4x, +9x, —5x;, —8x, =5 X +2x,+x,=5
(a) 13x,+7x, —2x,—4x, =4 (6) 13x, —5x, +3x, =7
2x,+5x, +x;+3x, =3 2x,+7x, —x;, =13
BapuanTt
1. Pacriucats paznoxxeHne BeKTopa X 1o BEKTOpaM ]3,&,;
x={5-12,1}, p={1,-3,0}, ¢={1L,-11}, r={0,-1,2}

2. KonnuneapHsl i BEKTOPHL p U ¢ ?

a={2,0,1}, b={-231}, p=2a+2b, g=3a—2b

3. Jana nupamuza ¢ BepurHamu B toukax A A, 4,4, .
A4,(-2,4,8), 4,(4,-1,2), A4,(-8,7,10), 4,(-3,4,-2)
Haiitu:

a) yron mexy pedpamu 4 A,, A A,

0) 00beM IMpaMuabI

B) JUIMHY BBICOTHI OIyIIIEHHOW Ha rpanb A4 4,4,
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T') HAWTU JUTMHY MEAUaHbI, IPOBEICHHYIO N3 BepIIHHBI 4, K pebpy A4, A4,

4. BBIYKCIUTD IUIOMIAIb TApALIEIOrpaMMa, TIOCTPOSHHOTO Ha BEKTOpax @ U b« — yroi MexIy BEKTO-

paMI/I;I/Ié
- — = > = — V4
a=2p+q,b=p-3q, |p|:2,|q|:2, a:Z.

Bapuant

1. Haiitn paccrostme ot Toukn M, 1o mockoetu (M, M,M):
M, (-9;10;2), M, (0;7;,-4), M, (4;8-1), M,(-2;1;3)

| x+y+z-2=0
2. Brimucath KaHOHUYECKOE YPABHEHUE MPSMOIA:

x—y-3z+6=0

x-2 y-3 z+l
1 —4

3. Haiitu Touky nepecedeHusl MpsIMON M MIIOCKOCTH: ux+y+2z-9=0.

-1
4. Haiitu Touxy B, cumMmeTprunyo Touke P OTHOCHTENHHO IpsAMO [ : P(O;—1;3) u XT = ll = %

5. Hamucath ypaBHEHHE IUIOCKOCTH (¢ TPOXOJAIIEH yepe3 TouKy M, M NepneHIuKyIsIpHO  NPSMOi

(M1M2)3 M, (3;2;0), M1(4;1;5), M, (2;—1;4).
6. HaiiTi kocuHyc yriia Mexay IJIOCKOCTSAMH O, U O, :
o, :3x-y+3=0, a,:x-2y+5z-10=0

BapuaHT 3aJaHui MPOMEKYTOIHOI'0 TECTA

3 -1 7 2 4
1.1. HaiiTi paHr MaTpuLbl IpUBEIEHUEM K CTYIICHYaTOMY BUIY

-8 2 -6 -3 -13
11 -3 13 5 17

1 =2 -2 3 5
1.2. Pemuth MaTpu4HOE YpaBHEHHE X =
-3 4 3 -1 0

X +2x,4+x,=5
1.3. Pemnts cucremy no gpopmynam Kpamepa 3%, =5x, +3x; =7

2x, +7x, —x; =13

2.1. Hanucats pa3noxeHue BeKTopa X II0 BEKTOpam p,q, 7 ;C = {5,—12,1} , ; = {1,—3,0} s Z] = {1,—1, 1} s
r=1{0,-1,2}

2.2. Berauenuts mioma s napamieorpaMMa, OCTPOSHHOTo Ha BEKTopax d | b a- YTOJl MEXIy BEKTOpaMu P U (
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a=2p+q.b=p-33.  |p=2.ld=2. =%

2.3. laHa nmupaMua ¢ BEpIIMHAMH B TOYKaX A1A2A3A4 . Al (6, 1, 3) s A2 (6, -2, —3) s A3 (2, 2, 0) , A4 (—5, 1, 0)
Haiiti nvHy MeanaHbl, IPOBEICHHYIO M3 BEPIINHEI Al K pebpy A2 A3

x-2 y-3 z+1
1 -4

nx+y+2z-9=0.

3.1. Haiitu TOUKy nepeceueHus IpsMO U INIOCKOCTH:

x—1 z
3.2. Haiitu Touky P] CHMMETPHYHYO Touke P OTHOCHTEIBHO TPSAMOit l. P (0; —1; 3) u T =-—= T .

3.3. HamucaTh ypaBHEHHE IIOCKOCTH (Y Tpoxogsmieit uepes Touxy M o Y IEPIEHIUKYISIPHO  TIPAMOM (M M, ) M 0 (3; 2; 0)

, M (41;5), M, (2;-1;4).
4.1. Jlana xpuBas Broporo nopsaaka x° +4y° —12x+16y+16 = 0 . Ilony4uTs KAHOHMYECKOE YPABHEHHE KPHBOIl M IOCTPOMTD .€€

! ! !
4.2. CocraBuTh MaTpully Iiepexoja ot 6asuca e,,¢e,,e; k basucy €, ,€, ,€; , eciu

=1 _ "z e -z = = T —~ —~
€ =2e+e +e; e =¢€ -6 +é,; e =¢ +2¢, +e

Kpurepum ouenkmu:

- OIICHKA «3aYTEHO» BBICTABJISIETCS CTYJICHTY, €CJIM OH PETYyJIIPHO B TEUEHUE CEMECTPA MPEACTABIISIT
pelleHus 3a/1a4, BHITOJIHWII MOJHOCTHIO BCE 3a/1aHUs U UX 3aIUTHI, OTBETUB Ha BOMPOCHI MIPenoa-
BaTes;

- OLIEHKA «HE 3aYTEHO» BBICTABIISIETCS CTYJICHTY, €CJIM OH HEpEeryJsIpHO B TEUCHHE ceMecTpa Ipe-
CTaBJISUT PELICHUS 3a]a4, BBIIIOJIHUI 33/1aHUs HE TIOJHOCTHIO MJIM BOOOIIE HE MPENCTaBIsUT pabOThI
Ha IIPOBEPKY, TOMYCKAET CYILIECTBEHHbIE HETOUHOCTH B OTBETAX Ha BOMPOCHI MPENoAaBaTeNsl.

Jlnist poBeieH!sl TEKYIIEro KOHTPOJIs 3HAHUHM CTY/IEHTOB B JMCTAHIIMOHHOM (opmare B pas-
paboTaHHBIX Kadenpoil «MaremaTuka» OHJIAH-Kypcax UMEIOTCS MPOMEXKYTOUHbIE (TPOOHbIE) Te-
CTBI.

3.2. IIpome:xxyTo4HAasi aTTecTallUs

[TpomesxyTouHas arTectanus - (3K3aMeH) IPOBOIUTCS MO OMIeTaM B yCTHOU opme.
Bpewms 11 moAroToBKM 0TBETa Ha BOIPOCHI HE Oosee 45 MuH.

buner BKIr0O4YaeT TEOPETUUECKUNA BOIIPOC M 3aJ1a4H.

KoMruiekTsl sK3aMeHaIMOHHBIX OMJIETOB XpaHATCs Ha Kadenpe «Marematukay.
Tunosbie BApHAHTHI OMJICTOB NPHJIATAIOTCS.

KoMmmuiekT Bonnpocos
JUHENHAS AJITEGPA

Matpu1ibl, TUIIBI MATPHIL.

Onepanuuy ¢ MaTpullaMy, UX CBOWCTBA.

YMHOKEHHE IPSIMOYTOJIbHBIX MaTPHII.

MarpuuHnasi popma 3arucu CUCTEMbI TMHEHHBIX aareOpandyecKux ypaBHEHHH.

AW~
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Onpenenurenu U UX CBOMCTBA.

[TonsTue onpeaenurens. MUHOPHI U anreOpanyeckue JOMOTHEHHUS.

CucreMbl TUHEHHBIX anreOpanyecKux ypaBHEHHM, OCHOBHBIC MOHATHS U OIpPEeIICHUS.

IIpaBuno Kpamepa penieHust cucteM JIMHENHBIX YPaBHEHUM.

9. OOparnas MaTpuIia U e€ BbIYUCIIEHUE. Y CJIOBHE CYIIECTBOBAHUSI OOPATHON MAaTPHIIBL.

10. Pemenue cucteM TUHEWHBIX alNreOpandecKux ypaBHEHHH METOAOM OOpaTHOM MaTPHIIBL.

11. Meton I'aycca pemnieHrst CUCTEM JTUHEMHBIX YPaBHEHUH.

12. Pemienne mpou3BOIBHBIX CUCTEM JIMHEHHBIX ypaBHEHUH MeToioM ["aycca.

13. Panr matpuusl. Teopema Kponekepa — Kanemu.

14. OnHOopoaHbIE CUCTEMBI JIMHENHBIX ypaBHeHUH. Kpurepuil cyniecTBOBaHUS HETPUBUAIBHBIX pe-
LICHUH.

15. IlonATre BeKTOpa U JIMHENHBIE ONIEpalluy HaJl BEKTOPAMHU, CBOMCTBA ONEpaLluil.

16. JIuneitnass KOMOWHAIIUS BEKTOPOB.

17. JInnelinas HE3aBUCUMOCTh U JIMHEWHAs 3aBUCUMOCTb T€OMETPUUECKUX BEKTOpoB. Kpurepuii u-
HEWHOMN 3aBUCUMOCTH.

18. Ilousatue 6a3uca. KoopauHatel BeKTOpA.

19. OproHopmupoBaHHbIii 6a3uc. Pa3noxeHune BekTopa o BeKTopam Oas3uca.

20. YnopsaoueHHas TpOKa BEKTOPOB.

21. CkansipHOe, BEKTOPHOE U CMEIIAHHOE MPON3BEICHIE BEKTOPOB B OPTOHOPMHUPOBAHHOM 0a3Huce.

22.YcnoBusi OpTOrOHAJIBHOCTHU, KOJJIMHEAPHOCTH U KOMILIAHAPHOCTH BEKTOPOB.

23. JluHeiHble TPOCTPAHCTBA.

24. Matpuia nepexoja oT 6a3uca k 6asucy.

25. CoOcTBEHHBIE BEKTOPBI M COOCTBEHHBIC 3HAYCHHS MATPHIIBL.

P Now

AHaJIuTHYeCcKasa reomMeTpust

1. Cucremsl koopauHar. JlekapToBbl MPAMOYIOJIbHbIE KOOPAMHATHI Ha IJIOCKOCTU U B IPOCTpPaH-
CTBE.

[TonsipHas cucrema KOOpAUHAT.

Pa3nuuHble TUIIBI yPABHEHUN IIJIOCKOCTH U IIPSMOM.

Brraucnenue paccTosHUN MEXy IBYMsI TOYKAMH, TOYKOM U MPSAMON, TOYKOU U IJIOCKOCTBIO.
Beluncienne paccTossHUS MEKAY CKPEIIUBAIOIUMUCS IIPSMBIMHU.

Brruucnenue yrioB Mexay AByMs IPSIMBIMU, NPSMOU U IIJIOCKOCTBIO, ABYMsI INIOCKOCTSIMH.
Kpusble BTOporo nopsiika Mx reoMeTpU4ecKHe CBOWMCTBA M ypaBHeHHMs. [IpuBeneHue kpuBon
BTOPOTO MOPSAJAKA K KAHOHUYECKOMY BHUJLY.

8. KaHoHnveckue ypaBHEHUs 3JUIMIICA, TUIIEPOOIIBI, TapaboIbI.

9. VpaBHeHHE MOBEPXHOCTU BTOPOIO MOPSIIKA.

10. KanoHnueckue ypaBHEeHHs c(epbl, JIIUICON 1A, KOHYCOB, TUIIEPO0ION 10B, TapabOIoN10B.

Nk

DK3aMeHAIIHOHHBIE OMJIEeThI

Haznauenwue: Vcnonb3yroTces [11s mpoBeaeHUs MpoMexyTouHoil arrectanuu (ITA) no qucuumniuze
«JIuneiinas anre6pa.
PernamenT 3kx3amena: - Bpems Ha HOJArOTOBKY T€3UCOB OTBETOB - 110 45 MUH.

- Crioco6 KOHTPOJIS: yCTHBIE OTBETHI.
KoMruiekTsl sK3aMeHaIMOHHBIX OUJIETOB JIOJDKHBI COZIepkaTh OuieToB Ha 25-30% Ooubiie yucia
CTYZICHTOB B Ipymnre (XpaHsaTcs Ha Kadeape «MaremaTukay).
Tunosbie BApUAHTHI OMJIETOB NPHJIATAIOTCS.

MHHUCTEPCTBO HAVKH U BBICIIIET'O OBPA3OBAHU S POCCUNICKOM ®EJIEPAITN
OEJIEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbBHOE
YYPEX/JIEHUE BBICIHIEI'O ObPA3OBAHUMA
«MOCKOBCKHUM MOJJUTEXHUYECKU YHUBEPCUTET»

28



(MOCKOBCKMI1 TOJIATEX)

®dakyabTeT 6a30BBIX KOMITCTCHIIHH, Kadenpa «MaTematukay
Hucuunnuna «Jluneiinas anreGpay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUJIET

1. Omnpenenurtenu U UX CBOMCTBA.

1 2 -1 2
2. PemmTh MaTpuuHO€ ypaBHEHHE XB= A, €CIHU A=(2 J» B:[ 0 J'

X +2x,=-1
2x,—3x, =12°
4. JlaHbl BEKTOPHI a = (-5,9,8), b =(-3,1,-2), ¢ =(-8,10,-10). [IpoBepHUTH — KOMILUIAHAPHEI JIA OHH.

3. PemmTh cucTEMY METOJIOM OOpPaTHOM MAaTPHUIIBI {

Ecnu Her, HaliTi 00beM napauielenuiea, HOCTPOEHHOI0 Ha BEKTOpax a,b,c.
5. Haiitu yron mexnay Bektopamu a = (1,-2,-2) u b =(2,0,1).

YTBepkaeHo Ha 3aceganuu Kadeapsl MatemMaTuku «_03» 05 2023 r., mporokos Ne 10

HN.o. 3aB. xadenpoit H.B. Bacunnena / /

MHUHHCTEPCTBO HAVKH U BBICLLIET'O OBPA3OBAHIS POCCUMCKOI ®EJEPALINN
®EJIEPAJILHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OFPA30OBATEJILHOE
YUYPEXJIEHWE BBICILIET'O OFPA3OBAHUS
«MOCKOBCKHH NOJIMTEXHUYECKH YHUBEPCUTET»
(MOCKOBCKHWH NOJIUTEX)

@dakyabTeT 6a30BbIX KOMIIETEHIINH, Kagenpa «MaremaTtuka»
Hucturnnuna «Jluneiinas anreGpay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUJIET

1. JIuneitHast komOuHaius BekTopoB. basuc. Koopaunats! BekTopa.
1 2 -1
2. Beraucauts OIpENEIUTEIb MAaTPULILl C = AT ,ecom A=(3 1 0.
011
4x; —2x, +3x; =12,
3. Pemnre cucreMy ypaBHeHHI MeTO0M ['aycca {x; +5x, —3x; =1,
2x; +3x, —2x3 = 3.
4. Tlokasartb, uTo BeKTOpHl m =(1,-1,2), n=(2,0,3), p=(-2,~1,1) 00pa3yrOT 6a3uc B MPOCTPAHCTBE.
5. JlaHo ob1iee ypaBHeHUe IpsiMON  —2x+3y—5=0. HamucaTb: ypaBHEeHHE MPSMOI C YTIOBBIM KO-
3¢ dULEeHTOM; ypaBHEHHE IPSIMON B OTpE3Kax; HOPMAJIbHOE YpaBHEHHE MPSMOM.

Yr1BepxkaeHo Ha 3acegannu kadenpsl Mmarematuku «_03» 05 2023 r., mpotokoa Ne 10

H.o. 3aB. kadenpoit H.B. Bacunnesa / /

J151g mpoBeieHrs MPOMEKYTOYHOTO KOHTPOJISl 3HAHUHN CTYIE€HTOB B TUCTAHIIMOHHOM (popmaTe
B pa3paboTaHHbIX Kadenpoi «MareMaTuka» OHJIalH-Kypcax UMEIOTCS UTOTOBBIE TECTHI.
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