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1. Hean, 3a7a4M 1 IVIAHUPYEMbIe Pe3yJbTAThl 00y4eHUs 110
AUCHMILIAHE

K OCHOBHBIM yensam 0CBOEHUS AUCUUILINHBI «JIuHeitHas anreOpay cieayeT OTHECTH:

- BOCIIUTAHHUE y CTYJICHTOB OO0IIIEil MaTeMaTHYeCKON KyJIbTYPHI;

- mpuoOpeTeHne CTyJIeHTaMH IIUPOKOro Kpyra MaTeMaTUYecKuX 3HaHWM, YMEHMI U Ha-
BBIKOB;

- pa3BUTHE CIIOCOOHOCTU CTYACHTOB K MHIYKTUBHOMY M JI€IYKTUBHOMY MBIIUICHUIO Ha-
psAy C pa3BUTHEM MaTEMaTHUYECKON UHTYULUH;

- YMEHHUE CTYJICHTaMH pa3BUBaTh HABBIKM CAMOCTOSTEILHOTO U3yUeHUs yUeOHON U HayY-
HOM JIMTEpaTyphl, COJIEPKALIEN MaTeMaTUUYECKUE CBEICHUS U PE3YJIbTATHI;

- MOATOTOBKY CTYACHTOB K JIEATEIBHOCTH B COOTBETCTBUM C KBaJU(PUKALMOHHON Xapak-
TEPUCTUKON OakallaBpa 10 HaNpaBJICHUIO, B TOM 4Yucie (OpMUpOBAaHHE YMEHHUH HCIOIb30BATh
OCBOEHHBIE MaTeMaTHYECKHE METO/Ibl B MPO(PECCUOHANBHOMN 1eATEIbHOCTH.

- MOJITOTOBKY BBICOKOKBAJM(UIIMPOBAHHBIX KaJIPOB, BOCTPEOOBAHHBIX B YCIOBUAX LUQ-
pPOBOM TYpOYJIEHTHOCTH U BBICOKHX TEXHOJIOTMYECKUX PUCKOB COBpEMEHHOU IUGPOBON 3KOHO-
MUKH.

K oCHOBHBIM 3a0auam OCBOCHMSI TUCHUILINHBI «JIMHelHas anredpay cieayeT OTHECTH:

- OCBOCHHE CTYJICHTAMU OCHOBHBIX MOHSATHH, METOJIOB, (OPMHUPYIOLINX OOIIYI0 MaTema-
TUYECKYIO MOATOTOBKY, HEOOXOIUMYIO JUIsl YCHEIIHOTO pellIeH s IPUKIIaAHbIX 33]1a4;

- (hopMHupoOBaHKE y CTyJeHTa TpeOyeMoro Habopa KOMIETEHIIUI, COOTBETCTBYIOLINX €T0
HAIPAaBIICHUIO MOJATOTOBKU U 00ECIICUYHUBAIOIINX €r0 KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE TPY/Ia.

OOyuenue o qucuuiuinHe «JInHeiHas anredpa» HarpasiieHO Ha (pOpMUPOBaHHUE y 00yYaroIuX-
cs cnenyromux komnereHuii B cootBerctBun ¢ @I'OC 16.03.03 (ypoBens OakanaBpuara) 1mo
HaIlpaBJICHUIO MOATNOTOBKU «XOJIOAWIIbHASI, KPUOT€HHAsl TEXHUKA U CUCTEMbI XH3HeoOecneye-
HUS», YTBEPKACHHBIM MTpUKa30M MuHucTepcTBa 00pa3zoBanus U Hayku Poccuiickoii @enepanuu
o1 01.06.2020 r. N 698.

Koa n HNuaukaTopbl 10CTHKEHUS] KOMIIETEHIIUH
HAaUMeHOBaHHe
KOMIIeTCHIIUH
OIIK-2. Cnocoben npume- | HOIIK-2.1. Mcnons3yeT OCHOBHBIE 3aKOHBI €CTECTBEHHOHAY Y-

HATb METOJABI MaTEMATHIC- HBIX JUCHUIUINH, a TAK)KE MpaBUa HOCTPOCHU TCXHUYCCKUX
CKOI'0 aHajm3a, MOICIUPO- CXEM M YEpTeKeH,

BaHUs, ONITUMU3AIAN 1 NOIIK-2.2. 3HaeT npuHIUTHATBHBIE 0COOEHHOCTH MOJICTTUPO-
CTaTUCTHKH JUIA PEIICHUA BaHMs MaTEMAaTHYECKUX, PU3NIECKUX U XUMUYIECKUX TIPOIEC-
3anaq, BOSHUKAIOWINX B COB, NIPEHA3HAYEHHBIE 11 KOHKPETHBIX TEXHOJIOIHYECKUX
xoJie Tpo¢ecCHOHaTbHON MOIIECCOB,

eSTEIbHOCTH
A NOIIK-2.3. YyacTByeT, co 3HaHUEM Jienia, B paboTax Io co-

BEPIICHCTBOBAHUIO TIPOU3BOICTBEHHBIX MTPOIIECCOB C UCIIOb-
30BaHUEM IKCIIEPUMEHTAIbHBIX JaHHBIX U PE3YJIbTATOB MOJIE-
JIMPOBAHUS

2. MecTo IMCHUIIMHBI B CTPYKTYype 00pa3oBaTeIbHOM MPOrPaMMbl

JluctmiinHa OTHOCHTCS K 00si3aTeNibHOM yacTu O1oka b1: Momyns «MareMaTndeckue u ecre-
CTBEHHO-HAYYHbIE JUCIUIUIMHBDY.



E€ usyuenue obecreunBaeT U3yUCHUE TUCIUILIHH:
- MaTeMaTHICCKUU aHAIIN3;
- (pusuka;
- TEOPHSI BEPOSATHOCTEH M MaTeMaTHUECKas CTATHCTHKA;
- MATEMAaTUYECKHUE METO/IbI MOJICTTMPOBAHUS (PU3UUECKUX MTPOIECCOR;
- DJIEKTPOTEXHUKA U DJIEKTPOHUKA;
- OCHOBBI IPOTPAMMHUPOBAHHUSI,
- TEOpETHYCCKAst MEXaHUKa;
- MEXaHMKA KUIKOCTH M rasa;
- TEPMOIMHAMHMKA,
- TEIJIOMAcCOOOMEH;
- DKOHOMHKA M OpraHU3aI|s POU3BOICTBA.

3. Crpykrypa u coaep:kaHue JUCUUIINHbBI

OO0mmas TpyA0eMKOCTh TUCIIUIUTHHBI COCTABIISIET 3 3a4eTHBIC equHUIIB - 108 gacoB.

3.1. Buasbl yueOHoi1 padoThI M TPY10€MKOCTD

Ne
n/n Bup y4eoHoii pa6oThI f;’é::;qeﬂm Cemectp 1
1 | AyautopHble 3aHATHUSA 48 48
B tom uucie:
11. | Jlekunun 16 16
12. | CemuHapcKue/IpakKTUUECKUE 3aHATUS 32 32
13. | JlabopaTopHBbIE 3aHATHS - -
2 | CamocrosiTesibHast padora 60 60
3 | IIpomexyTouHasi aTTecTaNMs
9K3aMeH 9K3aMEH 9K3aMeH
Hroro 108 108

3.2. Temaruyeckuii IJIaH U3y4YeHNUS] TUCIUATINHBI

Pa3memnién B npusnoxenuu 1 x paboueii nporpamme.

3.3. Coaep:kanue pa3iesioB TUCHUNINHbBI
Brenenne
HpeI[MCT, 3a/ladui U COACPIKAHUC JUCHHIIINHBI. OCHOBHEBIE 3TaIbl Pa3BUTHA OUCLHUILIN-

Hbl. CTpyKTypa Kypca, ero MecTo M poJib B MOATOTOBKE OakaiaBpa, CBSA3b C IPYTUMU JAUCIIUTLIH -
HaMHU.



Pa3nea 1. DiieMeHTBI JTMHEHHOMH aJaredpbl

Tema 1. MaTpuusl U onpeaeIuTes 4.

[Tonsarue matpuiiel. Buasl maTpun. [eiictBus Hag maTtpuuaMmu. Oniepaliviv HaJl MaTpuUla-
MU U UX CBOMCTBA. OmpenenuTenu, UX CBOMNCTBA U BeIYUCICHUS. [[oHATHS MUHOpA U areOpan -
YeCcKOro JIOMOoJHEeHHs. Pa3zioxeHue onpeneauTens mo 1eMeHTaM CTPOKU WK cTosona. Beruuc-
JIEHUE OMPEJIECIUTENEH pa3InNyHOr0 NOPsAIKA.

OOpaTHas MaTpulla U AJITOPUTM €€ BBIYMCIICHUS. DJIeMEHTapHbIe IPeoOpa3oBaHus MaT-
pui. [IpuBeneHne MaTpuIlbl K AMarOHAILHOMY HJTH TparnelueBUAHOMY Buay. MaTtpudnas gopma
3aMKCU CUCTEMBbI JINHEHHBIX allreOpandeckux ypaBHeHui. PaHr maTpuisl.

Tema 2.Pemenne cucTeM JHHEHHBIX AJIre0pandeCcKUX YPaBHEHUI.

CucTeMbl IMHEHHBIX anredpanyecKux ypaBHEHHH, OCHOBHBIC MOHATHUS. PemieHne cuctem
JUHENHBIX ypaBHeHUl MeTojnoMm Kpamepa, wmerogoM oOpaTHoi MmaTpullel, MeToaoM [aycca.
Teopema Kponekepa — Kanemnnu. Pemenne npon3BOIbHBIX CUCTEM JIMHEHMHBIX YPABHEHUN METO-
oM ['aycca. Pemenre oqHOpOAHBIX CUCTEM JIMHEWHBIX ypaBHeHHNU. Kpurepuil cymecTBoBaHUs
HETPUBHAIIBHBIX PELICHUI.

Pa3nea 2. DiieMeHTBI BEKTOPHOI aJredpbl

Tema 1. JIuneiinsle omepany HaJl BEKTOpaMH, UX CBoWcTBa. JIMHEHHbIE KOMOMHAIINH
BEKTOpPOB. JIMHENHas 3aBUCUMOCTb M HE3aBHUCHUMOCTb BEKTOpPOB. ba3uc cucTeMbl BEKTOPOB.
EnuHCTBEeHHOCTD pa3noKeHHus BeKTopa 1o 6azucy. OpToHOpMUPOBAHHEIHN Oa3uc.

Tema 2. CkansipHoe, BEKTOPHOE M CMEIIAHHOE MPOU3BEICHHUS BEKTOPOB, X CBOWCTBA. Y CIIOBUS
OpPTOTOHAJILHOCTH, KOJIMHEAPHOCTH, KOMILIAHAPHOCTH BEKTOPOB. BhIUMCIEHHE CKaIsIpHOTO,
BEKTOPHOTO M CMELIAaHHOTO MPOW3BEIEHUN BEKTOPOB, 3a/laHHBIX KOOPAMHATAMU B OPTOHOP-
MHUPOBaHHOM 0azuce.

Tema 3. Jluneitnsle npocTpancTBa. [loHsATHE Oa3uca MpoCTpaHCTBA FTEOMETPUUECKUX BEK-
topoB. [IpeoOpazoBanre MaTpuIlbl JTUHEHHOTO OMeEpaTopa MpHU Mepexone oT Oa3zuca K Oasucy.
CoOcTBeHHbIE 3HAU€HUSI U COOCTBEHHbBIE BEKTOPHI MATPHIIBL.

Pa3znea 3. KoMmiekcHbIe YHCJIA H MHOTOYJIEHBI

ITonsTHE KOMILIEKCHOTO YyKciia. POpMBI 3aIMCH KOMIIJIEKCHBIX YKCcell. JIeHCTBUS Hal KOMILIEKC-
HbiMU uuciaamu. Popmyna Myaspa. M3BiaedeHne KOpHS N-OM IIOJOKUTEIBHOM CTENEHHU U3
KOMILJIEKCHOT'O Ynciia. Pa3nokeHne MHOrowieHa Ha MHOXKUTeIH. OCHOBHAs Teopema ajareOpsl.

Pasznen 4. AnanuTuyeckasi reoMeTpust

Cucremsl koopauHaT. J[eKapTOBBI INPAMOYIOJbHBIE KOOPIMHATBI HA INIOCKOCTH U B IIPO-
crpaHcTse. llossApHas cucremMa KOOpAMHAT.

Tema 1. IIpsiMmble ¥ MJI0CKOCTH

Pa3nuyHble TUNBI ypaBHEHMM IUIOCKOCTM W YpaBHEHUH MNpsMOHM (Ha IMJIOCKOCTM M B IIPO-
CTpaHCTRBE).

Beruncienue paccTossHUN MEXy IBYMs TOYKAaMHU, TOUKOU U MPSMOM, TOYKON U IUNIOCKOCTBIO.
Brruncinenue pacCTOSHUSA MEXIY CKPEIUBAIOIIUMUCS MPSIMBIMHU.

Beluncienue yrioB My ABYMsl IPSAMBIMHU, IIPSIMOM U INIOCKOCTBIO, IBYMsI INIOCKOCTSIMU.
Tema 2. KpuBble 1 NIOBEPXHOCTH BTOPOI0 MOPSIAKA

KpuBble BTOporo mopsjaka, ux reoMeTpUUecKUe CBOMCTBAa M ypaBHEeHMs. [IpuBeneHue KpuBoi
BTOPOTO MOPSAKA K KAHOHUYECKOMY BHIY.

6



YpaBHEHHE TOBEPXHOCTH BTOPOTO Mopsaka. KaHoHWdeckue ypaBHEHUs c(ephl, IUIUIICOUA,
KOHYCa, TUIepOoJIonaa, nmapadboaonia.

3.4. TemaTuKa NPAKTHYECKUX 3aHATHH M0 AucHuIINHe «JInHeiiHas anredpa»

No 3aHsATHS Tema 3aHsTHS

1 Pasnen 1. DiieMeHTHI IMHEITHOH aiaredpbl. MaTpuilsl, 1eHCTBUS HAJl
MaTpULAMH.

) Onpenenureny, UX CBOWCTBA U BbIYMCIEHUE. MaTpuyHas 3aluch CUCTe-
MBI JINHEWHBIX YPABHEHHI.

3 OO0patHasi MaTpUIIa U €€ BEIYHCIICHHE.
CucTtembl TMHEHHBIX aNredpandecKux ypaBHEHUN, OCHOBHBIC TIOHSITHS U

4 omnpeneneHus. Pemenue cucteM JIMHEMHBIX YpaBHEHU MeTo1oM Kpame-
pa, METOI0M 00PaTHOM MAaTPHIIBI

5 Pemenne cucreM auHENHbIX ypaBHeHUN MeTonoM ['aycca. Panr maTpu-
ubl. Teopema Kponekepa — Kanemnu.

6 Meron I'aycca B HpOI/ISIEOJ'IBHI)IX CHCTel\iI’aX JIMHENHBIX ypaBHEHUN. OJTHO-
POJIHBIE CUCTEMBI JINHEWHBIX YPAaBHEHU.
Paznen 2. DiieMeHTHI BEeKTOPHOI ajredopbl. Bektopel. JInneliHbie ore-

7 panuu HaJl BEKTOPAaMH, UX CBOMCTBA. JIMHENHOE IPOCTPAaHCTBO T€OMETPU -

YeCKUX BEKTOPOB. [loHATHE TMHEHHONW KOMOWHAIIUKA BEKTOPOB. JIMHEIHO
HEe3aBUCHUMBbIE U JINHEIHO 3aBUCUMbBIE CUCTEMBI BCKTOPOB.

[TonsTHe Ga3mca MPOCTPAHCTBA TEOMETPUIECKUX BEKTOPOB. KoopauHATHI
8 BekTopa. OptoHOpMHpOBaHHBIM 0a3uc. KoimmHeapHOCTb, OpTOrOHAJb-
HOCTh M KOMIUIAHAPHOCTh BEKTOPOB.

CkansipHoe Tpou3BeJIeHUE BEKTOPOB M €r0 CBOMCTBA. YCJIOBHE OPTOro-
9 HAJIBHOCTH BEKTOpPOB. BekTopHOe mpousBeneHHE ABYX BEKTOPOB, €ro
CBOMCTBA. Y CIOBUE KOJUIMHEAPHOCTH BEKTOPOB

CMmemianHoe MPOU3BEACHHUE TPEX BEKTOPOB U €ro cBoiicTBa. Brruncienue
o0beMa mapanenenurnesa U TupaMu/bl. Y ClIOBUE KOMIJIAHAPHOCTH BEK-
TOpOB. BrIuncieHne ckaisipHOro, BEKTOPHOTO M CMEIIAHHOTO MPOHU3BEe-
HUW BEKTOPOB, 33JIaHHBIX KOOPAMHATAMH B OPTOHOPMHUPOBAHHOM Oa3uce.

10

Jlunelinple npocTpaHcTBa. PasmepHocTh W 0a3uc JMHEHHOrO MpO-
CTPAHCTBA.

Marpuna nepexona ot 6asuca k Oasucy. IIpeoOpazoBaHue KoOpIuHAT
BEKTOpa IpHU M3MEHEeHuU Oa3uca. JInHelHble onepaTopsl, 1EUCTBUS C JHU-
HeiHbIMH ornepatopamu. CoOCTBEHHbIE BEKTOPHI M COOCTBEHHBIE 3HAue-
HUsL MAaTPULIBI

11

Pa3nen 3. KoMmjiekcHbIE YHCJIa H MHOTOYIeHbI MHOXECTBO KOMILIICKC-
HbIX 4yucela. Dopmbl 3aMMCHU KOMIUIEKCHBIX uwMcen. JlelcTBus Han
KOMIUIGKCHBIMU 4YHCIIaMH. Pa3nokeHue MHOrowieHa Ha MHOXUTEIIH,
OCHOBHas Teopema anreopsl

12

Pa3nea 4. AnHanuTnyeckasi reoMeTpus

13 .
Cucremsl koopauHar. Pa3inynble TUIIBI YpaBHEHUM INIOCKOCTH

14 PaznuyHble TUITBI YpaBHEHHI OPSIMOM Ha INIOCKOCTH M B TPOCTPAHCTBE

15 B3aumHOe pacrnosokeHue MpsiMbIX Ha IUIOCKOCTH U B POCTPaHCTBE. BhI-
YUCJICHUE PACCTOSHUM MEXAy ABYMS TOYKAMM, TOYKOM M IpsIMOH. BrI-
YHCJICHUE PACCTOSIHUS MEXKIY CKpelMBarOIMMHUCA NPsAMBIMH. B3aumHoe
PacCIIOJIOKEHUE IUIOCKOCTEN. BhIuncieHne pacCTOSTHUN MEXIy TOYKOU U
IUIOCKOCTBIO




16 KpuBble BTOporo nopsiika MX reoMeTpMu4eCKHe CBOMCTBA. Y paBHEHUS JI-
nurica, runepOosbl, napadbonasr OOIee ypaBHEHHE KPHBOW BTOPOTO IO-
psnka. IlpuBeneHue KpuBOil BTOPOro MOpsiiKa K KAHOHUYECKOMY BHUY.
[ToBepXHOCTH BTOPOTO MOPSIAKA

4. Y4ueOHO-MeTOAUYECKOe U HHPOPMAIIMOHHOE OOecreueHune

4.1. HopmartuBHblie 10KyMeHTbI 1 'OCToI

1. ®I'OC 16.03.03. XonoaunpHasi, KpUOTEHHAs TEXHUKA M CHCTEMBI kxu3Heo0ecneuenus,.2020.
N 698.

2. Akanemuueckuil y4eOHbBIN MiiaH Mo HampaieHuto noiarotoBku: 16.03.03 XonoaunbHas,
KpUOTEHHAasi TEXHUKa U CUCTeMBbI xku3HeoOecnieueHus. [Ipopunb: XononuabHasi, KpHOTeHHAS
TEXHUKa U CUCTEeMBbI ku3HeoOecnieueHus. opma o0ydenus — ounas. 2023.

3. Vxa3 Ilpesuaenta Poccuiickoit @eneparuu ot 01.12.2016 Ne 642 «CtpaTerun HayqyHO-TEX-
Hosiorudeckoro passutus Poccuiickoit denepanum».

4. Tlpuxa3z MunucrepcrBa obpazoBanusi U Hayku Poccuiickoii @eneparuu ot 23.08.2017 Ne
816 «O06 yrBepxaenun [lopsiaka npuMeHEHUs] OpraHU3alysIMU, OCYIIECTBISIOIMMEI 00pa3o-
BaTEJIbHYIO JESTENbHOCTb, AJIEKTPOHHOTO OOy4YeHHs, JUCTAHIHMOHHBIX 00pa3oBaTeNbHBIX
TEXHOJIOTUH MPH peanu3ayu 00pa30BaTEebHBIX POrPaMM».

4.2. OcHoBHas JuTEPATypa

1. 3abonorckuit B.C. Jluneiinas anreOpa u aHamuTHYecKas reoMeTpust (YueOHBIM KOMIUICKC):
yuebHoe nocobue, 2-e uza. Crep. M.: U3n-so MIHOPA-M, 2022. 309 c. (Bsiciiee o6pazoBa-
Hue: OakanaBpHar).

2. Cuporuna UK. Jluneiinas anre6pa 1 aHaIUTHYECKasi TEOMETPUS: HHTEPAKTUBHBIHN Kypc:
ydyebHoe mocodue mis By3oB. CI16, U3a-Bo Jlans, 2022. 180 c.

3. Kypc nexkumii mo JuHEHHOW anreOpe M aHAIUTUYECKOM reoMeTpuH: ydyeOHoe mocolue. //
Kynpssues b.1O., Matsm B.U., [Tokazees B.B., Uepkecosa I'.B.. M.: MI'TY «MAMWNy,
2009. — 362c. [http://lib.mami.ru/lib/content/elektronnyy-katalog. DnexkTpoHHsIit pecypc.]

4.3. JlomoJiHUTeJbHAsI JIUTEpaTypa

1. Kparkuii Kypc BbICHIeH MaTeMaTHKU [DIEKTPOHHBIM pecypc]: yued. - DIeKTpoH. AaH. -
MockBa: HamxkoB u K, 2017. - 510 ¢ [Pexum pmocryma: URL:
https://e.lanbook.com/book/93522. - 3arm. ¢ skpaHa.] .

2. 3yo6ko B.T'., Jlsxosckuii B.A., MapteiHenko A.M., Munocues B.b., Ilymxkaps E.A. Kypc
MaTEeMaTHKH JUIsl TEXHUYECKUX BBICIIUX yueOHbIX 3aBeneHuil. Yactu 1-4. M.: MITY, 2012.
400 k3.

3. Wneun B.A., Tlo3usax O.I'. Ananutudeckas reometpus. M.: Hayka. ['maB.pen-ust ¢pusuko-
MaTeM.JuT-pbl, 1988. 224 c.

4. bexnemuues, /[.B. Pemenue 3a1au u3 Kypca aHaIUTUYECKOW T€OMETPUU U JIMHEHHOM anre-
OpbI [DneKTpOHHBIN pecypc]: yued. mocodue - DeKTpoH. aaH. - Mocksa: @usmarnurt, 2014.
- 192 c. [Pexum noctyna: URL: https://e.lanbook.com/book/59632. - 3arn. ¢ skpana. ]

4.4. DieKTpOHHBbIE 00pa3oBaTeJbHbIC PECYPCHI

[TpoBenenue 3aHATHI U aTTECTAIM BO3MOYKHO B IUCTAHIIMOHHOM (popMaTe ¢ IpUMEHEHHUEM CH-


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

CTEeMbI JUCTAaHIMOHHOrO 00ydeHus yHusepcurera (CJO-LMS) Ha ocHOBe pa3pabOTaHHBIX Ka-
benpoii «MaTemaTrka» 3JIEKTPOHHBIX oOpa3zoBaTenbHBIX pecypcoB (DOP) mo Bcem paszzaenam
IPOTPAMMBI:.

HaszBauue D0OP

JluneitHass u BekTopHas anre- | https://online.mospolytech.ru/course/view.php?id=3368

Opa

AHaIUTAYECKAS] TEOMETPHS https://online.mospolytech.ru/local/crw/course.php?1d=2843

Jluneiinas anreOpa u aHanutu- | https://online.mospolytech.ru/course/view.php?id=462

YCCKasA recoMETpus

Pa3paborannbsie DOP BK/II04alOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.
[Topsinok mpoBeaeHus: paboT B JUCTAHIIMOHHOM (hopMaTe yCTaHABIMBAETCS OTACIbHBIMHU PaCIo-
PSUKEHHUSIMU ITPOPEKTOpa Mo yueOHOU padoTe W/WiIN LIEHTPOM yueOHO-METOUUYECKONH padOoTHI.

Kaxnprit ctyneHT oOecriedeH WHAWBHUIYyATbHBIM HEOTPAHUYCHHBIM JIOCTYTIOM K SJIEKTPOHHOM

OMOIMOTEKE MOCKOBCKOI'O IOJIUTEXA

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

HuTepHeT-pecypcehl BKIIOYAIOT YI4eOHO-METOAUYECKHUE MaTepUaNbl B JIEKTPOHHOM BHUJE, MPE/-

CTaBJIEHHBIE Ha caiite mospolytech.ru B paznene: «lleHTp MaremaTH4eckoro oOpa3oBaHUs

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

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

[Tone3npie yueOHO-METOAMYECKHE U HHPOPMAIIMOHHBIE MaTEPHUAIIBI IIPEICTABICHBI HA CalWTax:
http.//exponenta.ru, http.//eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepeuens pecypcoB HHPOPMAIIMOHHO-TEICKOMMYHUKAIIMOHHON ceTn «HTepHeT» Al ocBoe-

HUS TUCIUIITMHB: www.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. /InneH3MOHHOE U CBOOOHO PACpPOCTPaHseMOe MPOrpaMMHoe odecte-

YyeHue
Ne| HammenoBanue | Pazpadorunk IO JocTynHocTh Ccbuika Ha Equnbiii peectp
(mpaBoo0.Jiaga- (TMIEeH3HOHHOE, | POCCHMICKUX MPOTrPaMM IS
TeJb) ¢B00O/HO pac- 9BM u B/l (npu Haanuumn)
NpocTpaHsieMoe)
1 | AstraLinuxCom | OOO JluneH3noHHOE https://reestr.digital.gov.ru/
monEdition "PYCBUTEX- reestr/305783/?
ACTPA" sphrase_1d=954036
2 | MoitOduc OO0 "HOBBLIE Jlnnen3snonHoe https://reestr.digital.eov.ru/
OBJIAYHBIE reestr/301558/?
TEXHOJIOT " sphrase 1d=943375

4.6. CoBpeMeHHbIe NIpodecCHOHAIBHBIE 0a3bI JAHHBIX M HH(GOPMaILlHOHHBbIE CIIPA-
BOYHBIE CHCTEMBI


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

Ilepeyensb pecypcoB cetu UHTEpHET, JOCTYNHBIX JJI51 0CBOEHHS JUCUHMILIUHBI:

N HaumenoBanue Ccbuika Ha pecypce JocTynmHocTh
HNudopMannoHHO-CIIPABOYHBIE CHCTEMbI
JloctymHa B cetu WH-
https:// Y
1| StackOverflow TepHET O6e3 orpaHuye-
stackoverflow.com/ .
HU
2| Huadopmarmonnsie pecypcsl Cetn http:// JlocTymHo
Koncynprantlmioc www.consultant.ru
3 [Topran ®enepanbHbIX rocyaap-
CTBEHHBIX 00pa30BaATEIbHBIX CTAH- http://www.fgosvo.ru. HoctynHo
JIApTOB BhICIIETO 00pa30BaHUs
JIeKTPOHHO-0MOJIMOTEYHbIE CUCTEMbI
| Jlanb https://e.lanbook.com/ Hocrynna B cetu Un-
TepHET O6e3 orpaHuye-
HUU
) IPR Books https:// Hocrynna B cetu Un-
www.iprbookshop.ru/ TepHET O6e3 orpaHuye-
HUU
IIpodeccnonanbHbie 6a3bl JAHHBIX
1 ba3a naHHBIX HAy4YHOM AJIEKTPOH- http://www.elibrary.ru JoctymnHo
HOM OMOIMOTEKH
(eLIBRARY.RU)
WebofScienceCoreCollection — http://webofscience.com | JloctynHo
, | momITeMaTIeCKas pedepaTHBHO-
o6ubnuorpaduueckas u
HayKoMeTpuieckas (Onbamomer-
pudeckasi) 6a3a JaHHBIX

5. MaTepHaJILHO-TeXHI/I‘leCKOG odecreueHue AUCHUIIINHbBI

MarepuanbHO — TeXHHYecKas 0a3a yHHUBEpPCUTETa 00ECIIEYMBAET IPOBE/ICHHIE BCEX BHIOB
3aHATHH, IPETyCMOTPEHHBIX YUE€OHBIM IJIAHOM, H COOTBETCTBYET JICHCTBYIOLIMM CAaHUTAPHBIM U
IPOTUBOIIOKAPHBIM ITPABUIIAM M HOPMaM.

Kadenpa «MaTtemaTtika» He pacronaraet COOCTBEHHBIM ayJUTOPHBIM (DOHJIOM U HCIIOJIb-
3yeT ydeOHbIe ayTuTOpUH U3 001Iero GoHAa YHUBEPCUTETA.
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http://webofscience.com/
http://www.elibrary.ru/
http://www.consultant.ru/

HpI/I H€06XO,Z[I/IMOCTI/I I TIPOBCACHU A UHTCPAKTUBHBIX IMPAKTHICCKUX 3aHATUH HCIIOJIb3Y -
IOTCAKOMITBIOTCPHEBIC KJIACChl YHUBCPCUTETA.

6. MeToanyeckue peKOMEHIalMu

6.1. MeToauueckne peKOMeHAAIUY JJIsl MPenoaBaTeisi 0 OPraHu3aInun odyue-
HUSA

[Ipexne Bcero, cieayer oOpaTuTh BHUMAaHKWE CTYJICHTOB Ha TO, YTO MPAKTUYECKH BEChH
M3y4aeMbIii UMU MaTepuaj He TpeOyeT KakoH-Ir00 CrienuaabHOM (JIOTTOTHUTEIBHON) MTOATOTOB -
KU U BIIOJIHE MOXET OBbITh YCIIEIIHO U3YyY€H, €CJIM CTYAEHThI OyAyT IocenaTh 3aHsATHS, CBOEBpE-
MEHHO BBITIOJIHATH JIOMAIIHKE 33JIaHUS U MOJIb30BaThCs (MIPU HEOOXOAUMOCTH ) CUCTEMOM TIIaHO-
BBIX KOHCYJIbTAIlM B TEUEHNE KAXKIO0ro ceMecTpa. Bomienmve B Kypc MaTEMaTHKU pa3/ieibl 5B -
JISIOTCS KIITACCMYECKUMH, B TO K€ BPEMSI OHM MPAKTUYECKH OPUEHTUPOBAHbI, TAK KaK UMEIOT 11U -
POKO€ paclpoCTpaHEHHE AJIs PELIEHUs] pa3HOTo poja 3ajad BHYTPU CaMOM MaTeMaTUKH U MpU-
KJIAJHBIX 33/1a4. FIX ocBOE€HHE TOMOXKET CTY/IEHTaM JIOTHYECKH BEPHO, aprTyMEHTUPOBAHO U SICHO
CTPOMTH YCTHYIO M MHCBMEHHYIO peub, YCIEIIHO NMPUMEHATh HaKOIJICHHbIE 3HaHUS B mpodec-
CHOHAJILHOM JIESTEIIbHOCTH.

Heo0xoauMo ¢ camoro Hadana 3aHATUH PEKOMEHJ0BATh CTYAECHTaM OCHOBHYIO U JIOTIOJI-
HUTEJIbHYIO JIUTEPaTypy, a B KOHIIE CEMECTpa JIaTh CIUCOK BOMPOCOB sl TIOJTOTOBKHU K 9K3aMe-
HY.

Ha nepBom 3aHsATHYN MO AUCHUITIMHE CIEAyeT 0053aTelbHO TPOUHGOPMUPOBATD CTY ICH-
TOB 0 BHJIE M (hOpME MPOMEKYTOUHOM aTTECTALUH 110 TUCIUIUIMHE, CPOKAX €€ MPOBEICHUS,
YCIIOBUSX JIOMYCKA K MPOMEKYTOYHON aTTeCTalluH, IPUMEHSIEMBIX BUIAX MPOMEKYTOUYHOTO
KOHTPOJISL.

W3noxxeHne TeOpeTHYECKOro MaTepuana JIOJKHO CONMPOBOXKIATHCS WILTIOCTPATUBHBIMU
pUMepaMu, TIIATETLHO OTOOPAaHHBIMH MPETNOAaBaTeIeM TaK, YTOObI TEXHHUECKUE TPYTHOCTH U
BBIKJIQ/IKH MIPHU PEIICHUH 3a/1a4il HE OTBJEKAIH OT TJIABHOTO: OCMBICIICHHS UJEU U CYTH NpUME-
HseMbIX MeTo0B. CienyeT Bcerza yKa3plBaTb IPUMEPBl IPAKTUUECKOTO MPUMEHEHHS PacCMOT-
PEHHBIX Ha 3aHATUAX YpaBHEHUH U GopmyII.

[IpakTuyeckue 3aHATHS AOJDKHBI OBITH OPraHU30BAaHBI MPEIoaBaTeeM TaKuM 00pa3oM,
YTOOBI OCTABAJIOCh BpEeMs Ha NEPUOAMYECKOE BBIMOJIHEHUE CTYJECHTaMH HEOOJBIION CaMOCTOs -
TEIbHON pabOTHI B Ay JUTOPHH JUIs IPOBEPKH YCBOCHUSI H3JI0)KEHHOTO MaTepHuaa.

[IpenogaBaTens, BeAylIMi MPaKTHUECKHE 3aHATHSA, JOJDKEH COIJIAaCOBBIBATH yueOHO-
TEMaTUYECKH TUIaH 3aHATUH C IEKTOPOM, UCIIOIB30BATh €ANHYIO CUCTEMY 0003HAUYCHUI.

[IpenogaBatento cienyeTr NOOMBATHCA CUCTEMATHYECKON HENPEPHIBHOM pabOThl CTYIEH-
TOB B TEUEHHE CEMECTPa, HEOOXOIMMO BBISBIIATH CHIIBHBIX CTYJCHTOB U MPUBJIEKATh X K HAYy4-
HOM paboTe, K y4acTHIO B Pa3HOTO pO/ia OJIMMITHAZAaX U KOHKYpCax.

CTyzAeHT I0JKEH OUlylaTh 3aMHTEPECOBAHHOCTD MIPENOJaBaTelNs B JOCTH)KEHUN KOHEU-
HOTO pe3yJibTaTa: B MPUOOPETEHUH O0YyYaIOUIMMHUCS MPOYHBIX 3HAHWM, YMEHUN U BIaJCHUS Ha-
KOTUICHHOHM MH(OopMaIueil 11 perieHus 3a1a4 B po(hecCHOHABHON AEATEIbHOCTH.

6.1.1. O0pa3oBaTe/IbHbIE TEXHOJIOTHHU

Bo03M0KHO ITpoBeicHNE 3aHATHIA U aTTECTAIMid B TUCTAHIIMOHHOM (popMaTe C MPUMEHEHUEM CH-
CTeMBI TUCTaHIMOHHOTO o0yueHus yHUBepcutera (CAO-LMS) Ha ocHOBe pa3paboTaHHBIX Ka-
benpoii «MaTemaTHKa» IEKTPOHHBIX 00pa3oBaTenbHBIX pecypcoB (DOP) (cm. m.4.4).

[Topsimox mpoBeeHUsS padOT B AUCTAHIIMOHHOM (hOpMaTe yCTaHABIMBACTCS OT/ICIHHBIMU PACIIO-
PSOKEHUSIME ITPOPEKTOpa MO y4eOHOM padoTe W/MITH IEHTPOM yU4eOHO-METOIUIECKOM paboThI.

6.2. MeToauueckue YKazaHusd 1Jis oﬁyqamumxca 0 OCBOCHMIO
AUCHHUITJINHBI
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Pa3nes: 3j1eMeHTBI JIMHEITHON a1redpsbl

Martpuusl u onpegeantenu. IIpexie Bcero, CTyI€HT JOJKEH MOHSITH, YTO MAaTPULA —
9TO TabauIa Yucesn (MpudeM 3Ta TabauIla MOKET UMETh OJIMHAKOBOE YHCIIO CTPOK M CTOJIOIOB, a
MOJKET OBITh M MPSMOYTOJBHOM), a OMPENeIUTeNIb- 3TO YUCIIO, 3aMUChIBAEMOE B BUE KBaApaT-
HOM TaOJIUILIBI, TO €CTh ONPEACTUTENN CYIIECTBYIOT TOJIBKO Y KBaJPAaTHBIX MaTPHILL.

Crnenyetr oOpaTuth 0c000€ BHUMaHWE HA ONEPALMI0 YMHOXKECHUS MPSIMOYTOJIBHBIX MaT-
PHI] U MOHATH, KAKUM MOJIy4YaeTcsl MOPSAIOK MaTpUllbl — IMpou3BeneHusi. OcoO0eHHOCTh MaTpUIL
TaK)K€ COCTOMT B TOM, UTO IPOU3BEIECHUE MATPUIL] HE IIEPECTAHOBOYHO, TO ecTb AB #BA .Cneny-
€T 00s13aTEeNIbHO YOeAUThCS B TOM, PELINB COOTBETCTBYIOIINE 3aauH.

BaxxubiM siBIsIeTCSI TIOHATHE 0OpaTHOM MaTpuibl. Hajmo 3HATH yclnoBHE CyIIeCTBOBAHUS
00paTHON MaTpHIIbl U AITOPUTM ee nmocTpoeHus. [locne ee BrIUUCIEHUS 11€71eCO00pa3HO JieaTh
MPOBEPKY MPABUILHOCTU PELICHHUS], BEIIOJHUB ONEPALIMI0 YMHOXKEHHS A "A=E (omkHa moy-
YUTHCS €AUHUYHAS MAaTPUILIA)

[Ipu u3zydenun onpenenureneii Hajo YETKO YCBOUTh NOHATHUS MUHOPA, alre0panyeckoro
JIOTIOTHEHHUS, 3HATh MHOTOUMCJICHHBIE CBOMCTBA ompeenuTens. J{as ocBOeHHS TEXHUKH BBIYHUC-
JICHUs! OIpeeNuTeNel 11eeco00pa3Ho, BbIOpaB MPOU3BOJIBHBIA OMPENEIUTEND BbIIIE TPETHETO
MOPSAJIKA, PACKPBITH €r0 Pa3UYHBIMU CIIOCOO0aMU, TMPUMEHSS Pas3NioKEHUE U MO CTPOKaM M IO
cronbuam. OOpaTuTe BHUMaHUE, KaKHE CTPOKHU (CTOJOLBI) MpPEANOYTUTENbHEE BEIOUPATh s
PACKpPBITUST ONPENIECITUTENS], YTOOBI YIIPOCTUTH ero Beruucienue. Oco6eHHo 3(h(PpeKTUBHO BBIUHUC-
JICHWE OTIPENIEIUTENS C MOMOIIBIO AJIEMEHTAPHBIX MPeoOpa3oBaHUi, MPUBOIAIINX €0 K Tpe-
YTOJIbHOMY BH]LY.

[Ipu u3ydyeHnn penicHuid CUCTeM JIMHEHHBIX anreopandeckux ypasHenuit (CJIAY) obpa-
TUTE BHUMAaHHE, IPEkKIE BCEro, HAa MOHSATHE PEIICHUS CUCTEMbl M YCIOBHUS CYIIECTBOBAHUS pe-
IIEHUH B 3aBUCHUMOCTH OT COOTHOILEHUS MEX]y PAaHI'OM MATPHIIbl, PAHIOM PAaCHIMPEHHON MaT-
PHUIIBI CUCTEMbI U YHCIIOM HEU3BECTHBIX M ypaBHeHHIl. OOpaTuTe BHUMaHUE HA YCIOBUS MPU-
meHeHus ¢popmyn Kpamepa u Metoga oOpaTtHO# Matpuilel. BHEMaTesHO pazdeputTe MpuMeps
pellIeHus MPOU3BOJIBLHBIX CUCTEM JIMHEHHBIX anredpandeckux ypaBHeHH metoaoM ["aycca (BBe-
JieHue 0a3UCHBIX U CBOOOIHBIX IEPEMEHHBIX ).

Pa3pnen: JeMeHTHI BEeKTOPHOI aiaredpbl

[Ipu n3ydennn naHHON TeMbl OOpaTUTE BHUMAHUE Ha JIMHEWHBIE ONlEpalluy HaJl BEKTOpa-
MU, Ha MOHATHS JTUHEHHON HE3aBHCUMOCTH U JTUHEHHON 3aBUCMMOCTH BEKTOPOB, Ha (hyHIaMeH-
TaJbHOE MOHSATHE 0a3uca BEKTOPHOTO MPOCTPAHCTBA (M OPTOHOPMHUPOBAHHOTO Oasuca), Ha pa3-
JI0’)KEHUE BEKTOpa Mo Oa3ucy.

3HaTh ONpEeEIeHNEe, TEOMETPUUECKUE CBOICTBA CKAISIPHOTO, BEKTOPHOTO M CMEIIAHHOTO
MIPOU3BEICHUSI BEKTOPOB, POPMYIIBI Uil UX BBIUUCICHHS B BEKTOPHOW M B KOOPIAMHATHOMN (op-
Me. O0s3aTenbHO 3HaThb U YMETh IPOBEPSATH YCIOBUS OPTOrOHAIBHOCTH, KOJJIMHEAPHOCTH M
KOMIUTAHAPHOCTH BEKTOPOB.

Pa3nes: kOMIJIeKCHbIE YMCJ1a 1 MHOTOYJICHBI

B stoM paznene, npexie Bcero, Hal0 MOHATh, YTO KOMIUIEKCHOE YHCIIO SIBUJIOCH PACIIIH-
pPEHHEM MOHATHUS JCHCTBUTENFHBIX YHCEIl, 3HAThH ONPE/IeIeHNE U TPU (POPMBI 3aIIICH KOMILIEKC-
HOrO  yHcia (anredpanyeckyro, TPUTOHOMETPUYECKYIO U MOKA3aTelbHYI0), T€OMETPUUECKYIO
MHTEPIIPETALNIO KOMIUIEKCHOI'O YUCIIA M B3aUMHO-OJHO3HAYHOE COOTBETCTBHE MEXKy MHOXKE-
CTBOM KOMIUJIEKCHBIX YHCEJI U MHOXECTBOM TOYEK KOMIUIEKCHOHM IIOCKOCTU. 3HATh (GopMyiy
Oiinepa. KomIuiekcHbIE 4yuCiia MOKHO M300pa)kaTh C MOMOUIbI0 BEKTOPOB Ha KOMILJIEKCHOM
wiockocTH. [losToMy onepanuu ciokeHusl U BBIYUTaHUS KOMIUIEKCHBIX YHCET MOTYT OBITh CBe-
JIEHBI K OIepalMsiM CJI0KEHUS U BBIUUTAHUS COOTBETCTBYIOLUX BEKTOPOB.

Hano 3Hath ¥ yMeTh BBINOJIHATH ONEpallMd YMHOKEHUS, JAEJICHUs, BO3BEACHHS B IOJIO-
KHUTETBHYIO CTETICHb KOMIUIEKCHBIX YHCEN, 3alIMCAaHHBIX B TPUTOHOMETPUIECKOH (hopme, H3BIIe-
YEeHHsI KOPHS N-0i CTENEHN U3 KOMIUIEKCHOTO YHCIIA.
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CrnenyeT oOpaTuTh BHUMaHHE Ha TO, YTO MHOXKECTBO KOMITJIEKCHBIX YHCEI SBISETCS 3aM-
KHYTBIM, TO €CThb mro0ast aﬂre6pa1/1qe01<a${ onecpanursa HaJl KOMIUICKCHBIMU YHCJIaMU HE BBIBOJUT
3a Tpeiesbl 0071acTH KOMIUIEKCHBIX YHCEIL.

HaJIO 3HAaTb PA3JIMYHBIC BUABI PA3JIOXKCHUA MHOIOYJICHa Ha MHOXHUTCIW I CIIy4dacs,
KOrJia cpei KOpHEH MHOTOYJIEHA MOTYT OBITh KpaTHbIE, KOMIUIEKCHbIE KOPHHU. DTH CBEICHHUS
6y,ZIYT HCIIOJIB30BATLC, HAIIPUMEP, B UHTCTPAJIbHOM HCUUCIICHUHN ITPU BBIYHUCICHUN UHTCTPAJIOB
OT JIpOOHO-PAIIMOHANBHBIX (DYHKIIMHA, MPU PEHICHUH JIMHEHHBIX OJHOPOAHBIX IuddepeHIans-
HBIX YpaBHEHUI N-TO MOPsAKA C MOCTOSHHBIMH KO3 puiineHTamu.

Pa3jen: AHaanTn4yeckasi reoMmeTpus

[Ipy m3yueHUn aHATUTUYECKON TE€OMETPHUHU CIEAYEeT, MPEXKIE BCETro, MOHATh, YTO €€ 3a7avei
SIBIIICTCS. U3YUYCHHE TE€OMETPUIECKUX OOBEKTOB MIPU MOMOIIY AHATUTHUYECKUX METOJIOB aareOphl
¥ MaTeMaTHYeCKOro aHaiu3a. B 0CHOBE Takoro moaxoja JeKUT METOJT KOOPAMHAT, BIEPBBIC CH -
cremMaTnuecku npuMeHeHHbI P. Jlekaprom. OCHOBHBIE MOHSATHS TeOMETpuUU (TOUKa, MpsiMas,
HJ'IOCKOCTI)) SABJIAIOTCA HCONPECACTIACMBIMU, U JJISI UX OIMHMCAHUSA TPHUMCECHACTCA aKCHOMaTHYECKUHU
METO/, MO3BOJISIONIMM YCTAHOBUTh B3aUMHO OJHO3HAYHOE COOTBETCTBUE MEXKIY MHOMXKECTBOM
TOYECK HpSIMOfI U MHOXCECTBOM HGIZCTBPIT@J'ILHBIX qyucell U, TaKuM O6p330M, BBCCTH CUCTEMY
KOOpPJIMHAT.

Hano yetko ycBouTh pasnuyHbie (OpMbI YpaBHEHHH MPSAMOM U INIOCKOCTH YMETh MEPEXOAUTH OT
onHO# opmbl k Apyroit. CiieayeT OCMBICIUTh U YCIEIIHO MPUMEHSTh PEHICHHs KIaCCUYSCKUX
3a1a4 aHAITMTUYECKON TrCOMETpHUHU O B3aMMHOM PACIIOJIOKCHHUU IPSAMBIX U HHOCKOCT@I\/’I, YMETH
OTIPEICIIATh YTIbl U PACCTOSHUS MEXKIY Pa3TUYHBIMU T€OMETPUIECKUMHI OOBEKTaMH.

OTMeTUM B 3aKJIIOYEHHUE, UYTO YCIICITHOE M3yUYCHHUE TUCIUIUINHBI « JInHelHas anrebpay,
nproOpeTeHne HEeOOXOAMMBIX KOMIIETEHINI, YMEHUI M HaBBHIKOB BIQJICHUS MaTEeMaTHUYECKUM
anmapaTtoM TpeOyeT OT CTYJEHTOB OOJBINON caMoCTOATENbHON paboThl. OOpaTuTe BHUMAHUE,
YTO KOJMYECTBO YACOB, OTBOJMMBIX Ha CAMOCTOSITENBHYIO PabOTy B COOTBETCTBHH C YUEOHBIM
TJIaHOM, OOJIBIIIEC YMCJIa YaCOB, OTBOJIMMBIX Ha BCE BUBI Ay IUTOPHBIX 3aHITHI.

7. @OoH/ OLIEHOYHBIX CPEACTB

@DoH]T OIIEHOYHBIX CPENCTB NpeacTaBieH B [Ipunoxxenun 2 k paboued mporpamMme W BKJIFOYAET
pazzensl:

1. MeTo bl KOHTPOJISI U OLICHUBAHUSI PE3YJIbTaTOB 00YUYEHUS

2 IlIkana 1 KpUTEPUU OLIEHUBAHUS PE3YIbTATOB OOYUCHUS

3. OnieHOYHBIE CpEICTBA

3.1. Texymuii KOHTPOJIb

3.2. [IpomMexyTouHast aTTecTarus
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TemaTn4eckni MJIaH coePKAHUA TUCHUUILTHHBI «/IMHeliHasA anredpa» Mo HANPABJIEHUIO MOATOTOBKH

Ilpunosicenue 1

16.03.03 Xos1oanjibHasl, KPUOTE€HHAS] TEXHUKA M CUCTEMBbI KM3Heo0ecnedeHust
Ipopninb: «XooauIbHAA, KPHOTeHHAs] TEXHUKA M CHCTEMBbI KM3HeoOecnedeHus» (0axkaaaBp)
®opma 00yvyeHHsI — OUHASA

I'op mpuema 2025/2026
Buabl yueOHol padoTsI,
BKJIIOYasl CAMOCTOSITEIbHYIO Buabi camocrosiTe/ibHOW padoThI Dopmbl
2| = arrecra-
5 a0oTy CTY/1IeHTOB CTYACHTOB
Pasznen § az paboTy Ty ’ ya uu
%)
S|z H TPYAOEMKOCTh B Yacax
n/n KC
J | I/C | Jlad | CPC P K.P. | K.II. | PT'P | Pepepar | K/p | D 3
IlepBbIiii cemecTp
Paznea 1. DiieMeHTHI JIMHEHHOM aJire-
L1 OpbI Marpunbl, 1eMCTBUS HaJ MAaTPULIAMH. 1 3 2 2 3
Omnpenenureny, UX CBOMCTBA M BbIYMCIIE-
Hue. MarpuuHasi 3aluch CHCTEMBI JTMHEH-
1o | HPIX YpaBHEHUM. 1 4 ) 3 "
) Boigaua 3aganmii PI'P Ne 1 mo JmHeii-
HOW_aJre0pe.
1.3 | OOpatHass MaTpuiia U €€ BBIUYUCIICHHE. 1 5 2 2
MarpuyHas 3a0uch CHCTEMBI JIMHEHWHBIX
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YpaBHEHUM.

1.4

Cuctembl TMHEHHBIX aITreOpandecKux
YpaBHEHUI, OCHOBHBIE MTOHATHSA U OIIpeie-
neHus1. Pemenue cucteM TMHENHBIX ypaB-
HeHuit merogoM Kpamepa, metomom obpat-
HOW MATpPHIIBI

1.5

Pemenne cucreM TMHENHBIX ypaBHEHUN
MetozioM ["aycca. Panr martpuisl. Teope-
Ma Kponekepa — Kanemnm.

1.6

Meron ['aycca B IpOM3BOJIBHBIX CHCTEMAX
JIMHEWHBIX ypaBHEHUN. OTHOPOIHBIE CH-
CTEMBI JINHEWHBIX YPAaBHEHUM.
CamocrosiTesibHasi padora Nel B ayauro-
PMH 110 JINHeHOH ajaredpe

1.7

Pa3znen 2. Bextopsl. JIunelinble onepamnuu
HaJl BEKTOpamH, MX CBOWCTBA. JIMHEHHBIE
KOMOWHAIUA BEKTOpPOB. JIMHEHHO HE3aBH-
CHUMBIC W JHUHEWHO 3aBHCHUMBIC CHCTEMEI
BEKTOPOB.

Brinaua 3aganuii  PI'P Ne2 mo BekTop-

HOW aJreope.

1.8

[Tonsitue Gasuca. KoopauHaThl BEKTOpA.
KomnuHueapHoCcTh, OpTOrOHANBHOCTHL U
KOMIUIAaHAPHOCTH BEKTOPOB.

10

1.9

CkansipHO€ ITPOU3BENEHNE BEKTOPOB U €r0
CBOMCTBA. BekTopHOE Npou3BeneHue ABYX
BEKTOPOB, €TI0 CBOMCTBA.

11

1.10

CwmenanHOE TTPOU3BEJECHUE TPEX BEKTOPOB
U ero cBoucrBa. Brelunciienue o0bema ma-

12

15




paienenumnena. YclIoBUE KOJUIMHEAPHO-
CTH, OPTOTOHAJIBHOCTU M KOMIUIAHAPHOCTH
BEeKTOpoB. OpPTOHOPMHUPOBAHHBINA Oa3wcC.
Bbruucienue ckansipHOro, BEKTOPHOIO H
CMEIIAaHHOTO TPOM3BEIEHUI BEKTOPOB, 3a-
JAHHBIX KOOPJAMHATAMH B OPTOHOPMHPO-
BaHHOM 0asuce.

CamocrosiTesibHasi padora Ne 2 B ayam-
TOPHMH N0 BEeKTOPHOI ajredpe

1.11

JIuneitnpie mpocTpaHcTBa. PasmepHOCTh U
0a3uc IMHEHHOTO MPOCTPAHCTBA.

Martpuna nepexoaa or 0asuca kK 0Oasucy
npeoOpa3oBaHuEe KOOPAWHAT BEKTOpa MpHU
u3MeHeHnn 6aszuca. CoOCTBEHHBIE BEKTO-
pBl U COOCTBEHHBIE 3HAYEHUS JMHEHHOTO
oreparopa.

13

1.12

Paznen 3. KoMmmiaekcHbIe YHCJIAa 1 MHOIO-
yjIeHbl MHOKECTBO KOMIUIEKCHBIX YHCEIL.
®dopMmbl 3anKcH KOMIIEKCHBIX yuceln. One-
panuy HaJl KOMIUICKCHBIMU 4yuciamMu. Pas-
JIOOKEHHE MHOTIOWIeHa Ha MHOXKHUTEIH
OCHOBHas TeopeMa ajareopsl

14

1.13

Pa3nea 4. AHanuTnyeckasi reoMeTpus
Cucrembl koopauHaT. Paznuunple THIBI
YpaBHEHUH MIOCKOCTH

Boigaua 3aganuii PI'P Ne3 mo anaauru-

YyecKOoi reOMeTpuu

15

1.14

PasnuuHble TUIIBI ypaBHEHMH NpsMOM Ha
IUIOCKOCTH H B IPOCTPAHCTBE

16

1.15

B3aumHoe pacnosokeHwe MNpsSMbIX —Ha
IUIOCKOCTH M B IpOCTpaHcTBe. Bpruuncie-

17

16




HUE PACCTOSIHUM MEXAy ABYMs TOYKaMH,
TOYKOW W mpsiMOM.. B3aumHoe pacmnoioxe-
HUE IUIOCKOCTEH. Brluncinenue pacCcTossHUM
MEXly TOYKOH U INIOCKOCTBIO
CamocrositeibHas padotra Ne 3 B ayau-
TOPHH 10 AHAJIUTHYECKOI reoOMeTpHH

1.16

KpuBbie BTOporo nopsijika ux reomeTpuye-
CKHE CBOWMCTBA. YPABHEHHMS JJUIMIICA, TH-
nepbosel, mapabonsl OOIiee ypaBHEHHE
KpHUBOW BTOpOro mnopsnaka. lIpuBeaenue
KPUBBIX BTOPOT0 MOpsAKAa K KAHOHUYECKO-
My Buay. [loBepXHOCTH BTOpOro mopsiaka

18

(I)opMa arrecranmum

19-
21

Bcero yacos nmo AucHMIJIMHE

16

32

60

PI'P

cam
pao.

17




Ilpunoscenue 2

®OH/I OHEHOYHbBIX CPEJICTB
MO JUCLHUTIJINHE

«J/Iuneitnas aaredpa»

Hanpasnenue noarorosku: 16.03.03 «XonoaunpHast, KpUOr€HHAs TEXHUKA U CHCTEMBI )KH3Heo0ec-
MEYCHUSD.
[Tpoduib: «XonoaunbHas, KpUOT€HHAs TEXHUKA U CUCTEMBI KH3HE0OECTICUEHUS.

Kadenpa: «MaremaTkay.

1.MeToaAbI KOHTPOJISI M OLICHUBAHUSA Pe3yJIbTATOB 00y4eHH s

JIJ11 KOHTpPOJIsl yCIIEBAEMOCTH M Ka4eCTBA OCBOCHMSI TUCLIUIUIMHBI HACTOSIILEN IIPOrpaMMOi
IIPEyCMOTPEHBI CIEAYIONINE BUABI KOHTPOJIS:
- KOHTPOJIb TEKYLIEH yCIeBaeMOCTH (TEKYILIUH KOHTPOJIb);
- IPOMEXKYTOYHAsI aTTecTalysl (IK3aMeH).

2.11Ikajia ¥ KpUTEPUN OLIECHUBAHUSA Pe3yJIbTATOB 00y4eHMsI
DopMa NPOMEKYTOUYHOH aTTECTALIMM: IK3aMeH

[IpomexxyTounas arrectanus oOydarommxcst B popMe dK3aMeHa MPOBOAUTCS TI0 Pe3yJsbTa-
TaM BBITNOJHEHMsI BCEX BUJOB Y4eOHOH paboThl, MPEAyCMOTPEHHBIX YUEOHBIM IJIAHOM I10 JaHHOMN
JTUCIUIUIMHE, TIPU 3TOM YYMTBHIBAIOTCS PE3yJbTaThl TEKYIIETO KOHTPOJS yCIIEBAEMOCTH B T€UEHHUE
cemecTpa. O1ieHKa CTeNeH! JOCTIKEHUS 00y4aroIUMUCS TUIAHUPYEMBIX Pe3yJIbTaTOB 00YUYEeHHUs 110
JUCUHUILIMHE TPOBOAUTCS MPENOAaBaTeIeM, BEAYLIIUM 3aHATHS 110 TUCLUUIIIMHE METOJIOM 3KCIEPT-
HOH oueHkH. [1o nToram mpoMeKyTOUHOM aTTeCTAllMK MO JUCUUIUIMHE BBICTABIIACTCS OLIEHKA «OT-
JUYHOY, «XOPOULIO», «YJOBIETBOPUTEIBHO» WU «HEYOBIETBOPUTEIBLHO.

HIxaJja oneHUBaHUA Onucanne

BrinonHeHsl Bce o0si3aTesIbHbIE YCJI0BHSI NMOATOTOBKHM CTYy-
JAeHTa K TNPOMEKXYTOYHOH AaTTeCTAlUM,IIPEIyCMOTPEHHBIE
nporpaMMoil JuciumuinHel. CTy€HT NEMOHCTPUPYET COOTBET-
CTBUE 3HAHUI1, yMEHUI1, HABBIKOB NIOKA3aTENSIM, IPUBEACHHBIM B
OTnuyHO TabJIMLax, onepupyeT NpUOOPETEHHBIMU 3HAHUSAMU, YMEHUSIMU,
HaBbIKaMU, MPUMEHSET UX B CUTYalUSX MMOBBIIIEHHOW CIOMXHO-
cTu. [Tpu 3TOM MOTyT OBITH AOMYIIEHBI HE3HAYUTEIbHbIE OLINO-
KM, HETOYHOCTH, 3aTPYJHECHHS IIPH MEPEHOCE 3HAHUU U YMEHUI
Ha HOBbIE, HECTAHIAPTHBIE 3aJa4H.

Xopo1io BeimonHeHsl Bce o0si3aTe/ibHbIE YCJI0BHSI NMOATOTOBKH CTYy-
JAeHTa K MPOMEKYTOYHOH AaTTecTalMu,IpeayCMOTPEHHBIE
porpaMMoil JucuuiuinHbel. CTyIeHT IEMOHCTPUPYET COOTBET-
CTBME 3HAaHUH, yMEHUH, HABBIKOB MTOKA3aTeJIsIM, IPUBEICHHBIM B
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TabJIUIAX, ONIEPUPYET MPUOOPETEHHBIMU 3HAHUSAMH, YMEHUSIMH,
HaBbIKaMu. B To ke Bpems Npu OTBETE JOIYCKAeT HECylle-
CTBEHHBIE TOIPEHIHOCTH, 3a/Jadd pEIIaeT C HEeAo4YeTaMH, He
BIIMSIFOIIMMH Ha OOIIUI XOJI peIIeHusl.

Y 10OBIETBOPUTEIBHO

BrimonHeHsl Bce 00si3aTesIbHbIE YCJI0BHS MOATOTOBKH CTY-
JA€HTa K MPOMEKYTOYHOH AaTTeCTAIlUM,IIPETyCMOTPECHHBIC
nporpaMMoil JuciuIuinHbel. CTy/I€HT 1€MOHCTPUPYET COOTBET-
CTBUC 3HaHI/II\/'I, YMCHHﬁ, HAaBBIKOB IMOKa3aTCJIAM, IPUBCACHHLBIM B
TabJIMLax, onepupyeT NpUOOPETEHHBIMU 3HAHUSAMU, YMEHUSIMU,
HaBbIkamM#. Ho mmokaseiBaeT HGFHY6OKI/IG 3HaHUWA, IIpU OTBETC HC
JIOTTYCKaeT TPyOBIX OMMOOK WIJIM TPOTUBOPEUHA, OJTHAKO B (pop-
MYJUPOBAHUU OTBETA OTCYTCTBYET JOJDKHAS CBSI3b MEXJIy aHa-
JIM30M, apryMEHTAIMeH W BHIBOJAMH, B PEIICHUH 3a/1a4 MOTYT
COJepKaThCsl TpyObie OMMOKU. JIJisi MOMydeHUs] MPaBHIBLHOTO
0TBeTa TPEOYIOTCS YTOUHSIOILIUE BOMPOCHI.

HeynosnerBopurenbHo

He BbinosiHeHb! 00513aTE/IbHBIC YCJI0BHS NOATOTOBKH CTY/ICH-
Ta K NPOMEKYTOYHOH AaTTeCTALMHU, IIPEIyCMOTPEHHBIE IIPO-
rpammol aucuuiuivasl, MJIM cTyneHT neMOHCTpUPYET HEmol-
HOE COOTBETCTBUE 3HAHWUW, YMEHMI, HAaBBIKOB IIPUBEICHHBIM B
TaONUIIAX, JOMYCKAIOTCS 3HAYUTEIbHbBIC OIIMOKHU, MPOSBISIETCS
OTCYTCTBHME 3HAaHUM, YMEHHUH, HaBBIKOB IIO PsNy IOKa3aTelew,
CTYJIEHT MCIBITBIBACT 3HAYUTENIbHBIC 3aTPYIHEHHUS IIPHU ONEpPHU-
POBaHUY 3HAHUSAMU U YMEHUSIMU.

3. OneHo4HbIe CPpeACTBA

/m

HaunmenoBaunue
OIIEHOYHOTO Cpe-
CTBa

Kpatkas xapakrepucTuka OLEHOYHOTO

IIpencrasnenue oue-
HOYHOT'O CPEZCTBA B

cpeacTBa DOC

KonTponbHas
(camocTosiITenTbHAs )
pabota

(KP)

CpencTBo NpoBEpKH YMEHUHN MPUMEHSTh
NOJYYCHHBIC 3HAHUS JUIS pelleHHs 3a/1au
OIIPEECIEHHOTO THIIA 110 TEME WIIH pa3je-

1y

KonTponbHble 3a0a-
Hus (mpumep)

PacuerHo-rpadu-
geckasi pabora

(PTP)

CpencTtBo IMpOBEPKU YMEHMM MPUMEHATH
IIOJIyYCHHBIEC 3HaHUS 110 3apaHee oIpeje-
JIEHHOM METOJIMKE I DPEIICHMs 3ajad
WIM 3aJaHAN 110 MOAYJIXO WIM AUCLUIUIN-
HE B LIEJIOM.

Kommiekr  3amanuit
TUTST BBITIOJTHEHUS
pacueTHO-rpagpuie-
CKOM paboThI

YcTHBIN

CpencTBo KOHTpPOJIsl, OPTaHU30BAHHOE KaK

Bomnpocs o
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cnenuanpHas Oecena MEAaroru4ecKoro
paboTHHKA ¢ OOydYalIUMCs Ha TEMBI,
ompoccobece10BaH o o
He CBA3aHHLIC C U3yYaCMOU JUCHUIIIIMHOU, U TeMaM/pa3,uenaM JAUC-
(Yé) paccurTaHHOE Ha BBISICHEHUE 00beMa 3Ha- [UTUTAHBI
HUW 00ydYaromierocst Mo OmpeAeTIeHHOMY
pasneny, TeMe, mpooJaemMe u T.11.

Cucrema cTaHAapTU3UPOBAHHBIX 3a/IaHUM,
Tect MIO3BOJISIIOIIAS aBTOMAaTU3UPO-

(T) BaTh MPOIEAYPY U3MEPEHHUS YpPOBHS 3Ha-
HUW 1 YMEHUHOOYYAIOMErocs.

Bapuant Tecta

5 | Dx3amenanuonHsie | CpesCcTBO MPOBEPKHU 3HAHUM, YMEHUM, Ha- | DK3aMEHAIMOHHBIC

OWIIETHI BBIKOB. MOXET BKIIFOUAaTh KOMIUIEKC TEOpe- | OUIIETHI.
(9B) THYECKUX BOIMPOCOB, 3a/1a4, MPAKTHUYSCKUX
3a/1aHHMN.

3.1.Tekymuit KOHTPOJIb

OLeHOYHBIE CPENICTBA TEKYLIETO KOHTPOJIS YCIEBAEMOCTH BKIIFOUAIOT KOHTPOJIbHBIE BOMPO-
CBI U 3a/1aHus B (hopMe OIAHKOBOTO TECTHPOBAHUS JJIsi KOHTPOJISI OCBOCHUS O0YYAIOIIMMHUCS Pa3fie-
JIOB JUCLMIUINHBIL, iprem PI'P.

Conep:xanue pacyeTHO-rpauuecKoii padoThl.

PacuyerHo-rpadguyeckas padbora Nel mo mHeiiHoi aaredpe.

Kpatkoe copepxanue pacueTHO-rpadudeckoit paboThl:

Martpuupsl u onpenenutenu. Pemenne cucreM JTMHEWHBIX anreOpandyeckux ypaBHEHHH METOJaMHU
I"aycca, Kpamepa u 06paTHOIl MaTpHUIIBL.

PacuerHo-rpaduyeckas padora Ne2 nmo BeKTOPHOIi ajredope.

Kpatkoe copeprkanue pacueTHO-Tpaduueckoil paboTHI:

Bekrtopsl, aelictBus Haj BekTopamu. CKalIspHOE, BEKTOPHOE, CMEIIAHHOE ITPOU3BEACHUS BEKTOPOB.
PacuerHo-rpaduyeckas padora Ne3 mo aHAIUTHYECKOH reOMEeTPUM.

Kpartkoe copeprxanue pacueTHoO-rpaduyeckoit paboThl:

PasznuuHble BUJBI ypaBHEHUM IPSIMOU U IUIOCKOCTH. B3anMHOE pacronokeHue npsMbIX Ha IUIOCKO-
CTH, IIJIOCKOCTEHN B IIPOCTPAHCTBE.

KommiiekT 3ananmii

JJIS1 BBINOJIHEHHM pacuyeTHO-Tpaduyeckux padot (PI'P)
1o AUCUUIUIMHE «JIuHeiiHas ajaredpa»

PI'P Nel, yacts 1

-1 1 0 2 0 2
3amanve Nel. [lane Mmatpunsr A=| 1 3 2 | u B=(0 -3 3|
4 0 -3 1 1 -1

o 2 T
Brimonuute neiictBua: A“+8B .
3aganue No2. [IpoAo/KUTh TaHHOE MAaTPUYHOE PAaBEHCTBO

U IIPOBEPUTH €0 I MaTpuL, 4 U B 13 IepBoro  3ajJaHusl.
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3aganue Ne3. BelunuciauTh ONpeesuTellb ABYMS CIIOCOOaMHU: pa3oKEHHEM TI0 IEPBOM CTPOKE U
pasyIoKeHUEM IO MIEPBOMY CTOJIOITY.

-1 1
-2 1

__ 0
_ =N O
H
|
fp—

3amanue Ne4. Jlns naHHOM MaTpuUIlbl HAaTH oOpaTHYr0 MaTpully. CrenaTh MPOBEPKY.

1
1

N = O
W o N

-1
3ananue NoS. Pemuts matpuunoe ypaBHeHue AXB=C (naiitu X). Cnenatb mpoBepKy.

As[-1 2
2 1

3 4

;B=
2 3

S

-9 3

3amanue Ne6. Haiitu panr MaTpuisl.

1 -1 2 3 7
0 5 4 3 1
2 3 8 9 15
3 -8 2 6 20

PI'P Nel, 3amaHus o pelieHUIO0 CHCTEM JIMHENHbIX ajiredpandyecKux ypaBHeHU
3aznanue Nel. Pemnts cucremy meronoM Kpamepa. Cnenats npoBepKy.

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

3aganue No2. Pemmth cucremy u3 Nel meroiom 0OpaTHOM MaTpPHUIIBL.

3aganue Ne3. Pemnts cuctemy u3 Nel metonom [aycca.

3aganue Ne4. Pemuth HeoqHOPOAHYIO cucTeMy MetooM ["aycca. Haiitu ob1ee pemenue u
4aCTHOE pELICHUE.

X, +Xx,+2x,+3x,=5
3x,+2x,—4x,-2x,=1
S5x,+4x,+4x,=11

3anmanue NoS. Pemuts ogHOpOIHYTO cucteMmy metonoM ["aycca. Halitu o6miee pemenue u @CP.

2x,+6Xx,-9x,-9x,=0
4x,-5x3+x,=0
3x,+3x,-7x,—-4x,=0"
X, —3X,+2x,+5x,=0

PI'P Nel, yactsp 2



OpasyroT 6a3uc B MPOCTPAHCTBE U PA3IOKUTH BEK-

3aganue Nel. Ilokazarb, 4TO BEKTOpHI M,N, P O
,i=(2,0,3),p=(-2,-1,1],a=(5,-4,13|.

TOp @ mo 3TOoMy basucy: m=(1,-1,2]
3ajanue No2. JlaHbl BEKTOPBI M ¥ N. BBISCHUTH — KOJUTMHEAPHBI JIM BEKTOPHI d U b.

m=(28,-8,8|,A=-21,6,-6|,a=2m+n,b=21-m.

3amanue Ne3. Hatitu |a|,ecnn |ﬁ1\=6\/§, ﬁ|:2,(ﬁ1,g

=135",a=6n-m.
Baganne Ned. Jlan AABC. Haiitu £ B, ecin A(1;-1;2),B(3;3;2/,C(7;1;2].
3amanne NoS. Tlpu kakux "x* BEeKTOpHl @ U b mepreHauKyIspHb?

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

3aganue Ne6. HaiiTu ruomans nmapamienorpaMma, oCTPOSHHOTO Ha BEKTopax d u b.

a
ﬁ\:3,(m,n

a=2m~-57,b=m+n,

m|=12,

E
5
3anmanue No7. Haiitu miomans Tpeyronbiuka ABC, ecniu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).

3amanne No8. JlaHbl BeKTOpHI d,b,C. BBISICHUTH — KOMITaHAPHBI JTK BEKTOPHI. Eciii BeKTOpHI He
KOMIUTaHapHBI, TO HAWTH 00BEM TMapajulesIenIe/1a, TOCTPOSHHOT0 Ha BeKTopax d,b,C u ompene-
JIMTh — KaKyI0 TPOMKY OHU 00pa3yloT.

al1;-1;5/,b(2;4;-2],¢13;0;1).

3amanre No9.  Jlns nuHeiHOTO oOmepatopa A 3amaHbl 00pa3bl 0a3WCHBIX DJIEMEHTOB
Ae,,Ae,,Ae;. 3anucars MaTpuiy omneparopa 4 B 6azuce €;,€,,€; u HalTH 0bOpa3

JJIEMEHTa X.

Ae =7e +3e,~-2e,,Ae,—e,—e,+4e,,Ae,=2e,+2e,+3¢e,,

xX=2e,—4e,+e,.

3azmanue Nel0. Haiitu coOcTBEHHbIE 3HAUE€HUSI U COOCTBEHHBIE BEKTOPHI INHEHHOTO OIepaTopa,

-4 1

3aJIAHHOTO B HEKOTOPOM 6asuce MaTpuiein A= 7 ol

PI'P Ne 1, vactn 3

3aganve Nel. Tlpsmas [, mpoxomut 4epes Touky A mapajiensHo BekTopy G. Ilpamas [, mpoxo-
JIAT Y€pe3 TOUKY B mepreHuKyIspHo BeKTopy N. HaliTh Touky mepeceueHust IpsIMBIX M IO MEXK-
ny HuMH, e A[3;5),G(1;3),B(0;5),a(-3;4].

Baganvie Ne2. Jlana npsivast . Tlpsmas [, mpoxoaut uepes touku A u B. Haiitu paccrosHue ot
TOUKHM TiepecedeHust npsambix I, u 1, no npsmoii 1.

x=-8t-3

'y Z3peq, Al4:00,BI7:3],1:9x - 12y +2=0.

3amganue Ne3. Haiitu paccrostHue oT ToYku M 10 TIIOCKOCTH O, IPOXOJISIICH Yepes TOUKy A
HePIEHAMKYIIAPHO BekTopy N, ecmu My(0; 1; 7), A(2; -1; 4), n(6; 22; -3).
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3aganue Ne4. HaiiT yroi MeX.Iy IJIOCKOCTBIO O M IUIOCKOCTBIO [3, IPOXOASAIICH Yepe3 TOUKH
A,BuC,ecmu a:5x+y+4z-28=0,A(5;2;5/,B(3;7;0/,C[-4;-3;-1].

3ajanue NoS. 3amucaTth KAHOHHYECKUE YPABHEHHS MIPSIMOM, 3aIaHHON OOIIMMHU yPaBHEHHUSIMH.
(
x+2y—-9z-10=0;

3amanme No6. Haiitn TOUKy nepecedeHus npsMoi | M TUIOCKOCTH O W yTOJl MEXKIy HUMHU.

I_x+2:l:z—1
"3 4 -2

;a:x+2y—-3z-12=0.

Baganue No7. Tlpsmast |, mpoxomut yepes Touku A u B. Tlpsamas [, npoxoaut uepes Touky M
TEPIEHIUKYIIAPHO IOCKOCTH o. Haiitu yron mexy npsiMbivu [ u Ly BBISCHUTE — j1eKaT 11 OHU
B OJTHOM TJIOCKOCTH MJIM CKPELUBAIOTCH.

Al9;-3;1),Bl4;4;-5|,M(|-1;11;-11),a:2x+3y—z—-1=0.

3ananue Ne8. Jlisi maHHOUM KpUBOM yKa3aTh (POKYChI, SKCIICHTPUCHUTET, JTH-
pekTpuchl. [TocTpouTs KpuBYI0, H300pa3uTh (HOKYCHI, AUPEKTPHCHI.

3ananme Ne9. TIpuBecTn ypaBHeHHe KpHBOH 9 x”— 25 y2 —18x+200 y —616=0 K KAHOHHYECKOMY
BUJy U IOCTPOUTH KPUBYIO.

KonTpoJbHbIe 3axanust (MpuMepbl)

Bapmuanr.

F(4)

1. HaliTi 3Ha4eHnss MaTpUYHOTO MHOTOYJIEHA

f(x)=-x"+2x" - x+3,4 :| ! D‘

2. HaliTu paHr MaTpuiibl IPUBEACHUEM K CTYIIEHYaTOMY BHUTY '

I s —
1
L]

3. BeluncauTh onpeaeauTeb MPUBEICHUEM K CTYIICHUaTOMY BUIY
4. Haiitu matpuiy, oopatHyto naHHO# (a). Pemuts MaTpudyHoe ypaBHeHue (0)
L)

3 1 -2

7 -1 ‘ 3

(@) ' © '

5. PemuTh cucteMy ypaBHeHUH. YKa3zaTh 00lee U OJJHO YaCTHOE pelIeHue (a).

Ly B

bd lad —

Pemmuth cucteMy ¢ TOMOIIBIO 00OpaTHOM MaTpuIlsl U 1o opmynam Kpamepa (0)
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4x +9x, - 5x, - 8x, =5 x, +2x, +x, =5

3, +7x,- 2x, - 4x, =4 3x, - 5x, +3x;, =-7
v +5v. +x . = 2 e x =
(a) | 2x, +5x, +x, +3x, =3 ©) | 2x, +7x, - x, =13
Bapuant
1. Pacriucats pasnosxkenue Bektopa * 1o ektopam 72 9>"
x ={5,-12]] p=1-30 g=1.-11 r=l0-12]
2. Komnmuaeapusl i Bektopsl 2 u 47
a =|2,0,1] b={-231 p=2q+2b g =3a-2b
AA,AA,

3. [ana nupamuja ¢ BeplIMHAMU B TOUKAX

A(-2,4.8) A(4-12) A(-87,10) 4,(-3,4,-2)

Haiitu:

a) yrojl Mexay peopamu 44, , A4,

0) 00beM MUpaMHUTBI

. A 4,4,
B) JUIMHY BBICOTHI OITYIIEHHOM Ha I'paHb 2

. 4, A, A4,
T') HAWTH IJIMHY MEIUaHbl, TPOBEICHHYIO U3 BEPIIMHBI 1 K peOpy

4. BbraucnuTh miIolaip napauienorpaMma, ocTpOEHHOro Ha BekTopax ¢ u ba _ YTOJI MEXY
u

Bextopamu ¥ u ¢

uu L T
a=2p+q b=p-3¢  |p|=2 |g|=2 “77
Bapuant

y M (M M, M,)
1. Hatitn pacCTosAHUEC OT TOYKU 0 J0 IINIOCKOCTH -l

M, (-9:10:2) M (0;7:-4) M,(4:8-1) M,(-2:1:3)

x+y+z-2=0

o |x=y-3z+0=0
2. BeimucaTh KaHOHWYECKOE YPaBHEHHE NIPSIMOM: -~ -

x=-2 y-3 z+l

&

1 2 - -y +2z- =
3. HaiiTi TOUKy mepecedeHus NpsMOi U INIOCKOCTH: | | -4 oyt 9=0 .



i B P . 7. P(0:-1:3)
4. Haiitu TOYKY 1 CUMMCTPHUYHYIO TOYKEC OTHOCHUTCJIBHO IIPAMOU * : u
x-1

.1I
-1

. M
5. Hammcarp ypaBHEHHME IUIOCKOCTH & mpoXoJsmieil uepe3 TOYKy ~ ° W MEPIEHIUKYISIPHO

. (MM, M (3:2:0) M (4:1:5) M,(2:-1:4)
opsIMou <7 . , - .

aq o

6. HaiiTi kocuHyC yriia MeXJy IJIOCKOCTAMU 1 U ~2:

o :3x- y+3=0 a,:x-2y+5z-10=0

BapuaHT 3agaHui MPOMEKYTOYHOTO TECTA

8 2 -6 -3 -13
o -1 3 g 7 |
1.1. Haiitu panr MaTpuisl NpUBEACHUEM K CTYIIEHYaTOMY BUAY ' l l

l -2

7 |

1.2. Pemnth MaTpuyHOE YpaBHEHHE = -

X +2x +x, =35

] 7 -

3x- Sxp 43 =-7

|1.1.' +Tx, - x, =13
1.3. Pemuts cuctemy no gpopmynam Kpamepa s

e x=5-1210 p=l1-3.0]
2.1. Hanucats pasnoxenue Bekropa ¥ mo Bekropam » 7> S A

[ | |
q :l]*']*ll' 7 —l[l.,-l,l_l

2.2. BRIYMCIMTh IUIONIAIb MMapajuiesiorpaMMa, TOCTPOSHHOTO Ha BekTopax ¢ u ba _ YIOJl MEXKITY
u

sextopamu ¥ u 9

uu

[ie] _.71'
rl=2 ld=2 “T

a :2p+q, b:p-Sq’

AIAEA_‘-A-'I- X A[(63 13 3) "!3{69' 29 - 3} A; (2> 29 0)

5 3

2.3. Jlana nupamuza ¢ BepIIMHAMU B TOYKAX
4,(-5,1,0)

4 A, A,

Haiiti nnuHy MeanaHbl, MPOBEICHHYIO U3 BEPIIUHBI 1 K pedpy

-

x-2 w-3 z+]

. . - +y+2z- 9=
3.1. HaiiTi TOUKY mepeceyeHus mpsmMoii u iockocTu: | | 4 g vryH2z-9=0

P j, P(0:-1:3)

3.2. Haiitu Touky ‘! cumMMmeTpudHyro Touke I oTHOCHTENBHO mpsMoii ! :
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. M
3.3. HammcaTth ypaBHeHHE TUIOCKOCTH ¢ mpoxopsmieill yepe3 TOYKy ~ ° W TEePHeHIUKYISPHO

] B 'y 1. 1 1
- (,1,), .-1«?'[,(3._b._0)’ M, (415) M, (i 1:4),

T N T . =
4.1. Jlana kpuBas BToporo ropsaka © 0 - 12 #l6y+16 =0

KPHUBOH U TTOCTPOUTH .€€

. [loxy4nTh KAHOHMYECKOE YpABHEHUE

€,e,,e .6, ,6,

4.2. CocTaBUTh MaTpHIly Nepexoa oT 6a3zuca 5 x Gasucy © , €CIlu

g, =2 ve,ve 6, =6 -6, b0 6 =6 + 20, ¥,

Kputepun onenku:

- OIICHKA «3a4YTE€HO» BBICTABIIAETCS CTYICHTY, €CJIM OH PETYJSpPHO B TEYCHHE CEMECTpa MpeCTaB-
JISUT pelleHyst 3aj1ay, BHIIOJHUII MOJTHOCTBIO BCE 3aJaHMsI M UX 3aIUTUII, OTBETUB HA BOIIPOCHI IIpe-
M0/1aBaTes;

- OLIEHKA «HE 3aYTEHO» BBICTABIISIETCS CTYJIEHTY, €CJIM OH HEPETYJISIPHO B TEUEHHUE CEMECTpa Mpea-
CTaBJISUT PEICHUs 3a]a4, BBITIOJHUI 3a/IaHUsI HE TIOJTHOCTBHIO MIIM BOOOIIE HE TPEICTABIST PAOOTHI
Ha MPOBEPKY, JOIMYCKAET CYIIECTBEHHbIE HETOUHOCTH B OTBETaX Ha BOIIPOCHI MPENOIaBaTENsL.

Jnist mpoBeieHNsI TEKYIEro KOHTPOJIS 3HaHUH CTYJICHTOB B TMCTAHIIMOHHOM (hopMaTe B pas-
paboTtanHbIX Kadeapoil «MaremaTruka» OHJIAIH-Kypcax MUMEIOTCS MPOMEXYTOUHbIe (IpOOHbBIE) Te-
CTBI.

3.2. IIpoMexxyTOYHASA aTTECTALUSA

[TpomesxyTouHas arrectanus - (3K3aMeH) IPOBOAMTCS 110 OMiIeTaM B YCTHOH (opme.
Bpewmst U1 moAroTOBKM OTBETa Ha BONPOCH! He Oosiee 45 MUH.

bunert BKiIr04aeT TEOPETUUECKUN BOIIPOC U 3aJIaUH.

KommiiekThl 5K3aMeHallMOHHBIX OUIETOB XpaHATCA Ha Kadenpe «MaTemMaTukay.
Tunosbie BapuaHThbI OMJIETOB NPUJIATAIOTCS.

KommiekT Bonpocos
1o qucuuIuiiHe «J/Iuneiinas anaredpa»

MaTtpu1ibl, TUIIBI MATPHIL.

Ornepanuu ¢ MaTpUIlaMu, UX CBOKCTBA.

YMHOXEHUE IPSIMOYTOJIBHBIX MATPHIL.

Matpuynast popma 3anMcH CUCTEMBI TMHEHHBIX alre0panyecKux ypaBHEHUH.

Onpenenureny U UX CBOKCTBA.

[Tonsitue onpenenutens. MUHOPHI U anredpandeckue JOMOTHEHUS.

CucTteMbl TUHEHHBIX aNreOpandyeckux ypaBHEHH, OCHOBHbIE MOHATHUS U ONPEACTICHHUS.

IIpaBuno Kpamepa pemnieHus CUCTEM JTUHEUHBIX YPAaBHEHUIA.

9. OO6paTHas MaTpula U €€ BHIYMCIICHUE. Y CIIOBHE CYIIECTBOBAHHS 0OPaTHON MaTpPHUIIBL.

10. Pemienne cucteM JUHEHHBIX adredpanyecKux ypaBHEHUH METOJIOM 0OpaTHOM MaTpHIIbI.

11. Meton I'aycca penieHust cucTeM JIMHEWHBIX YpPaBHEHUM.

12. Pemenne mpou3BOJIBHBIX CUCTEM JIMHENHBIX YpaBHEHUHN MeTo1oM ['aycca.

13. Panr matpuusl. Teopema Kponekepa — Kanemn.

14. OqHOpOAHBIE CUCTEMBI JIMHEWHBIX ypaBHEHUN. KpuTtepnii cyiiecTBOBaHUSI HETPUBUAIBHBIX pe-
LICHUM.

15. IlonsiTHE BEKTOpA M JIMHEMHBIE ONIEPALIMH HAJl BEKTOPAMHM, CBOWCTBA OIEpaluil.

NN R =
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16. JIuneitnas KoMOUHAIUST BEKTOPOB.

17. JInneiHas HE3aBUCUMOCTh M JIMHEWHAsl 3aBUCUMOCTh N€OMETPUUYECKNX BEKTOpOB. Kpurepuit
JIMHEHHOM 3aBUCUMOCTH.

18. [Tonsitue 6a3uca. KoopauHatel BEKTOpa.

19. OproHOpMHpOBaHHBIN 6a3uc. Pa3nokenue BeKTopa Mo BeKTopam Oasuca.

20. YriopsimoueHHast TpoliKa BEKTOPOB.

21. CxansgpHoe, BEKTOPHOE U CMELIaHHOE MTPOU3BECHNE BEKTOPOB B OPTOHOPMHUPOBAHHOM OasHce.

22.YcnoBus OpTOrOHAIBHOCTH, KOJUIMHEAPHOCTH U KOMIJIAHAPHOCTH BEKTOPOB.

23. JluHeiiHbIE IPOCTPAHCTBA.

24. Matpwuiia nepexo/a oT 6a3uca k 6azucy.

25. CobcTBEHHBIE BEKTOPHI M COOCTBEHHbIE 3HAYCHUSI MATPHIIBI.

AHauTHYeCKAasl FeOMeTpHs

1. Cucremsl xoopauHatr. JleKapTOBBI IPSIMOYTOJIBHBIE KOOPAMHATBI HA IUIOCKOCTH W B IIPO-
CTPAHCTBE.

[TonsipHast cuctemMa KOOpIUHAT.

Pa3nuuHble TUIIBI yPABHEHUN IIJIOCKOCTH U IIPSIMOM.

Brrunciienne pacCTosiHUA MEXAY TBYMSI TOUKAMH, TOYKOW U MPSIMOM, TOUKOM M TJIOCKOCTBIO.
Brruncnenmne pacCTosHUS MEXY CKPEIMBAIOLIUMUCS MPSIMBIMHU.

Brruncnenue yriioB Mexy AByMs IPSMBIMH, IPSIMOU U IUNIOCKOCTBIO, IBYMSI INIOCKOCTSIMH.
KpuBble BTOporo nopsiika MX reoMETpUYECKHE CBOMCTBA M ypaBHeHus. IIpuBeneHne kpuBoit
BTOPOTO MOPSAAKA K KAHOHUYECKOMY BHIY.

8. KanoHnveckue ypaBHEHHUs HIJUIMIICA, TUIIEPOOIIBI, TapaboIIb.

9. VYpaBHeHHE MOBEPXHOCTH BTOPOTO MOPSIIKA.

10. Kanonnueckue ypaBHEHHS c(epbl, IITUIICON 1A, KOHYCOB, THIIEPOO0IONI0B, TapabOI0UI0B.

Nownkewbd

TunoBbie BApHAHTHI OUJIETOB
no qucuuiuinHe «JInneitnas aaredpay»

MHWHHCTEPCTBO HAVKH U BBICILIET'O OBPA3OBAHUS POCCUNCKON ®EJEPALINN
®EJIEPAJIBHOE 'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
VUPEXXJIEHUE BBICILIIETO OFPA3OBAHU S
«MOCKOBCKUM MOJUTEXHUYECKHUU YHUBEPCUTET»
(MOCKOBCKHWH NOJIUTEX)

®dakynbTeT 0a30BBIX KOMITCTCHIIHH, Kadenpa «MaTematukay
HucuuruinHa — «JIuneitHas anredpa»
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUJIET

1. Onpenenurenu U UX CBOMCTBA.

Pemmnth MatpuuHoe ypaBHenne XB=A ecnn A:( / )

Pemmth cucteMy MeTO10M 00OpaTHOW MaTPHIIBI {x1+2 X,=—1,

JlaHBI BEKTOPBI a=|- 5,9,8),52(— 3,1,- 2),62(— 8,10,- 10). [IpoBeputh — KOMILIIaHAPHBI
au onu. Eciu Het, HaliTu 00beM napajuiesenuneia, HOCTPOEHHOT0 Ha BEKTOpax a, b,c.

5. Haiitu yron Mexy Bektopamu a=(1,-2,-2|u b=(2,0,1].

Rl
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VYTBep:kIeHO Ha 3aceannu Kadeapsl MmareMaTuku «_03» 05 2023 r., mpotokon Ne 10

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

MUHHUCTEPCTBO HAVKU U BBICLIIET'O OBPA3OBAHIS POCCUNCKON ®EJEPALINNA
®EJIEPAJIBHOE 'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
YUYPEXJIEHME BBICIIIEI'O OFPA3OBAHUS
«MOCKOBCKUM MOJIUTEXHUYECKNUU YHUBEPCUTET»
(MOCKOBCKHWH NOJIUTEX)

®dakynbTeT 0a30BBIX KOMIIETCHIIHH, Kadenpa «MaTemarukay
Hucuunnuna «JIuHeitHas anreGpa»
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUJIET

1. JIuneiinas koMOuHanus BeKTOpoB. basuc. Koopaunatsl BeKTopa.
112-1]/(310)

Brrauciuts onpenenurens Mmatpuusl C ZAT, ecmn A=

Pemmre cucremy ypaBHeHui MeTogoM [aycca [4 X1~ 2X,+3x3=12, { X,+5x,-3x;=1,
Iokasate, uyTo BekToppl m=(1,-1,2|, n=(2,0,3), p=(-2,-1,1) obpasyior 6asuc B mpo-
CTPaHCTBE.

5. Jlano obGmiee ypaBHeHue npsiMoii —2x+3 y —5=0. HanucaTs: ypaBHEHHE TPSIMOM C YTIIOBBIM
KOd(UITMEHTOM; ypaBHEHHE TIPSIMOI B OTPE3Kax; HOPMAIbHOE YPAaBHEHHE MIPSIMOM.

Eal

YTBepkIeHo Ha 3aceqannu kadeapsl MateMaTHKu «_03» 052023 r., mpotokon Ne 10

N.o. 3aB. xadenpoit H.B. BacuineBa / /

Jyist mpoBeieHust IPOMEKYTOUHOTO KOHTPOJISl 3HAHUH CTYACHTOB B JUCTAHIIMOHHOM (hopMma-
T€ B pa3paboTaHHbIX Kadenpoit «MaTreMaTrukay OHJIANH-Kypcax UMEIOTCSI HTOTOBBIE TECTHI.
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	Введение
	Предмет, задачи и содержание дисциплины. Основные этапы развития дисциплины. Структура курса, его место и роль в подготовке бакалавра, связь с другими дисциплинами.
	Раздел 1. Элементы линейной алгебры
	Раздел 2. Элементы векторной алгебры
	Тема 1. Линейные операции над векторами, их свойства. Линейные комбинации векторов. Линейная зависимость и независимость векторов. Базис системы векторов. Единственность разложения вектора по базису. Ортонормированный базис.
	Тема 3. Линейные пространства. Понятие базиса пространства геометрических векторов. Преобразование матрицы линейного оператора при переходе от базиса к базису. Собственные значения и собственные векторы матрицы.
	Раздел 4. Аналитическая геометрия
	Системы координат. Декартовы прямоугольные координаты на плоскости и в пространстве. Полярная система координат.
	Тема 1. Прямые и плоскости
	Тема 2. Кривые и поверхности второго порядка
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	Раздел: элементы линейной алгебры
	Матрицы и определители. Прежде всего, студент должен понять, что матрица – это таблица чисел (причем эта таблица может иметь одинаковое число строк и столбцов, а может быть и прямоугольной), а определитель- это число, записываемое в виде квадратной таблицы, то есть определители существуют только у квадратных матриц.
	Следует обратить особое внимание на операцию умножения прямоугольных матриц и понять, каким получается порядок матрицы – произведения. Особенность матриц также состоит в том, что произведение матриц не перестановочно, то есть .Следует обязательно убедиться в этом, решив соответствующие задачи.
	Важным является понятие обратной матрицы. Надо знать условие существования обратной матрицы и алгоритм ее построения. После ее вычисления целесообразно делать проверку правильности решения, выполнив операцию умножения (должна получиться единичная матрица)
	При изучении определителей надо четко усвоить понятия минора, алгебраического дополнения, знать многочисленные свойства определителя. Для освоения техники вычисления определителей целесообразно, выбрав произвольный определитель выше третьего порядка, раскрыть его различными способами, применяя разложение и по строкам и по столбцам. Обратите внимание, какие строки (столбцы) предпочтительнее выбирать для раскрытия определителя, чтобы упростить его вычисление. Особенно эффективно вычисление определителя с помощью элементарных преобразований, приводящих его к треугольному виду.
	Раздел: Элементы векторной алгебры
	Раздел: Аналитическая геометрия
	Тематический план содержания дисциплины «Линейная алгебра» по направлению подготовки
	Раздел 1. Элементы линейной алгебры Матрицы, действия над матрицами.
	Раздел 4. Аналитическая геометрия
	ПО ДИСЦИПЛИНЕ
	«Линейная алгебра»

	Аналитическая геометрия
	1. Системы координат. Декартовы прямоугольные координаты на плоскости и в пространстве.
	2. Полярная система координат.

