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1.  eawn, 3a1a4M U IVIAHUPYeMble Pe3yJabTaThl 00y4eHHUs 10
AUCHMILIMHE

K 0CHOBHBIM yensim OCBOCHUS NUCUMILINHBI «JInHeiHas anreOpay cienyeT OTHECTH:

- BOCIIUTaHHE Y CTYJCHTOB O0IEil MaTEMAaTHYEeCKOM KyIbTYpHI;

- NpUOOpEeTeHHEe CTYAEHTAMH IIMPOKOI0 Kpyra MaTeMaTH4eCKUX 3HAHWH, yMEHHH u
HAaBbIKOB;

- pa3BUTHE CIOCOOHOCTH CTYJEHTOB K MHIYKTUBHOMY M JE€IYKTHMBHOMY MBIIIICHUIO
Hapsay ¢ pa3BUTHEM MaTeMaTU4ECKON UHTYULIHY;

- YMEHHE CTYJEHTaMH pa3BUBaTb HABBIKM CAMOCTOSITEJIHOIO M3Yy4YEeHUs Y4eOHOH H
Hay4HOU JIMTEPATYPBI, COAEPKAIIECH MATEMATUYECKUE CBEICHUS U PE3YIIbTATHI;

- MOJTrOTOBKY CTYIEHTOB K JEATEIILHOCTH B COOTBETCTBUM C KBaIM(PUKALMOHHON
XapaKTepUCTUKOM OakajlaBpa IO HaMpaBiI€HHIO, B TOM 4Hcie (OpMHpOBAaHUE YMEHUU
UCII0JIb30BaTh OCBOCHHBIE MATEMAaTHUECKUE METO/Ibl B IPOPECCUOHATBHOMN €S TEIbHOCTH.

- TOJATrOTOBKY BBICOKOKBAJU(UIMPOBAHHBIX KaJpoB, BOCTPEOOBAaHHBIX B YCIOBHUAX
UppoBoi TypOyJIEHTHOCTH U BBICOKUX TEXHOJIOTMYECKUX PHUCKOB COBPEMEHHOH IU(PPOBOIi
SKOHOMUKH.

K 0CHOBHBIM 3a0auam 0CBOCHUS AUCUUIUIMHBI «JIMHEelHas anredpay clieayeT OTHECTH:

- OCBOGHHE CTYACHTAMH OCHOBHBIX NOHATHH, METOJO0B, (HOPMHUPYIOMIHX OOIIYIO
MaTeMaTHUYECKYIO ITOAMOTOBKY, HEOOXOIUMYIO JJIsl YCIEIIHOIO PELIeHUs IPUKIIaIHbIX 3a/1a4;

- (hopMHUpOBaHKE Yy CTyJIEHTa TPeOyeMOoro Habopa KOMIIETCHIIUN, COOTBETCTBYIOIIUX €T0
HalpaBJICHUIO IOATOTOBKU M 00€CIEUNBAIOIIMX €r0 KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE TPYya.

OOyuenne 1o gucuuiuinHe «JIuHeiHas anreOpa» HampaBieHO Ha (OpPMHpPOBAaHUE
y oOydJarommxcsi ciaeayromux kommeTeHuid B cootBercTBuu ¢ PI'OC 20.03.01 (ypoBeHb
OakanmaBpuata) no HampasieHuto mnoarotoBku 20.03.01 TexHochepHas 6e30MaCHOCTbD,
yTBEpXKAEHHBIM NprKkazoM MunoOpHayku Poccun ot 25.05.2020 Ne680:

Kon u HammeHoBaHue Nuaukaropsl 10cTHKEHUSA
KOMIIETCHIUH KOMIICTCHIIUH
VYK-1. CnocobeH ocymiecTBIsATh MOUCK, NVYK-1.1. AHanusupyeT 3a1ady, BbLAEIASA €€

KPUTHYECKHI aHAIN3 ¥ CUHTE3 UHpOopMaruu, | 0a30BbIE COCTABIAIOIIME
IIPUMEHATh CUCTEMHBIN OIXO ISl PELICHUS
MMOCTaBJICHHBIX 33124

NVYK-1.2. OcymecTBisieT NOUCK, KPUTUIECKH
OLIEHUBAeT, 00O0O0IIaeT, CHUCTEeMATH3UPYET U
pamKupyeT UHPOpMalUIo, Tpedyemyro ais
peleHHs TOCTAaBICHHON 3a/jauu

NVYK-1.3. PaccmatpuBaeT U mpeaiaraer
panrOHaJIbHBIC BAapHAaHTEI pemiCHuA
MOCTAaBJICHHON  3aJa4, UCHoiab3yd 12
CUCTEMHBIN moaxoa, KpUTUYCCKU OLUCHHUBACT
X TOCTOMHCTBA U HEAOCTATKU

2. MecTO IMCHUILTHHBI B CTPYKTYpPe 00pa30BaTeIbHOM NMPOrpaMMbl

JluctumnimHa OTHOCHTCS K o0s3aTenbHOM dyactu Onmoka bl: Mogyns «Martemaruueckue u
€CTECTBEHHO-HAYYHbIE JUCHUILIHHBDY.
E¢€ nzyuenue odecrieunBaeT n3ydeHue TUCIUILIIMH



B obsazamenvroii wacmu:
- MaTEMaTHYECKHI aHaJIu3;
- (husuka;
- ”HPOPMATHKA;
- METPOJIOTHS, CTAHAPTU3ANNS U CEPTUDUKAIIHS,
- MaTepHaJIOBE/ICHHUE.
B uacmu, gpopmupyemoii yuacmuuxamu oo6pazo8amenbHbix OMHOULEHULL:
- JKOHOMHKA ¥ OpPraHu3alus IPOU3BO/ICTRA;
- CTAaTUCTHKA B TEXHOC(EPHOI 0€301acCHOCTH;
- OCHOBBI HaJIGKHOCTH, TIPOYHOCTH M OC30ITACHOCTH IMPOMBIIIICHHBIX CHCTEM.

3. CTpyKTypa M cojepKaHHe TUCHUILTHHBI

OO0miast TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 3 3aueTHbIe eAMHUIIBI -108 yacos.

4.1. 3.1. Buabl yueOHoIi padOThI M TPYA0€MKOCTH
n/n Buj yueOHoii padoThI Koawecrso Cemectp 1
4acoB
AyIMTOpHBIE 3aHATHS 48 48

B ToM umucie:

Jlexumn 16 16
1.
CeMuHapcKue/mpakTHUECKHUE 3aHATHS 32 32
2.
JlaGopaTopHblie 3aHATHS - -
3.

CamocrosiTesibHast pa6oTa 60 60

HpOMe)KyTO‘IHaﬂ aTrecranmusa

9K3aMeH 6) €)

Hroro 108 108

3.2. TemaTuyeckuii MJIaH U3y4YeHUs TUCHUTTHHBI

Pazmemén B npmiioxkenuu 1 k pabodeii mporpamme.
3.3. Conepxkanue pa3iejoB IMCHUIITHHBI

BBeaenue

[Ipenmer, 3amaun W cojepxkaHue AUCUUIUIMHBL. OCHOBHBIE JTambl Pa3BUTHS
nucturuHbl. CTpyKTypa Kypca, €ro MECcTO W PoJib B MOATOTOBKE OakaiiaBpa, CBSI3b C IPYTUMU
JUACLUIUITMHAMH.



Paszgea 1. DiieMeHTHI JIMHEHHOH aJaredpbl

Tema 1. MaTpuubl 1 onpeaenuTeu.

[lonstue wmarpunpl. Bunel marpun. [lelictBus Haj wmarpuuamu. Onepanuu  Haj
MaTpUllaMU U UX cBoicTBa. OmpenenuTeny, X CBOWCTBA U BbluucieHUs. [loHsTus MuHopa u
anreOpanyeckoro JAONOJHEHUsA.  Pas3nokeHue omnpeaenuTens MO 3JIEMEHTaM CTPOKH WU
croiida. Beruuciienue onpeaenureneit pa3amyHoro nopsiaKa.

OOpaTHas MaTpulla ¥ aJrOpUTM €€ BBIUKCICHHS. DJEeMEHTapHble MpeoOpa3zoBaHUs
matpull. [IpuBeneHre MaTpullbl K JUAroHAJIBHOMY WJIM TpanelueBUAHOMY BUAY. MartpuuHas
dbopMa 3anucu CUCTEMBbI JIMHEHHBIX alreOpandeckux ypaBHeHUIl. PaHr MaTpuisl.

Tema 2.Pemenne cucreM JUHENHBIX aJIre0panyecKuX ypaBHeHH .

CucreMbl TMHEHHBIX alredpandeckux ypaBHEHHI, OCHOBHbBIC MOHATH. Pemienue cucrtem
JUHEHHBIX ypaBHeHUIl MeTonoMm Kpamepa, wmetogom oOpaTHOil MaTpuibl, MeTojgoM [aycca.
Teopema Kponekepa — Kamemnu. Pemenrie mpou3BONBHBIX CHCTEM JIMHEHHBIX ypaBHEHUUN
metogoMm [l'aycca. PemieHue OZHOPOOHBIX CHUCTEM JIMHEHHBIX ypaBHeHHil. Kpurepuit
CYILIECTBOBaHUS HETPUBUAIBHBIX PEIICHUI.

Pa3nes 2. DiieMeHTBI BeKTOPHOI aJredpbl

Tema 1. JIunelinble omepanuu HaJ BEKTOpaMH, WX CBOMCTBA. JIMHeiHble KOMOMHAIIUU
BEKTOPOB. JIMHEHAas 3aBUCHUMOCTh M HE3aBUCUMOCTh BEKTOPOB. ba3uc cucrembl BEKTOPOB.
EMMHCTBEHHOCTH pa3ioKeHUs BEKTopa 1o 6asucy. OpTOHOPMUPOBAHHEIN Oa3uc.

Tema 2. CxanspHoe, BEKTOPHOE U CMELIAaHHOE IPOU3BEACHHS BEKTOPOB, X CBOMCTBA. Y CIIOBUS
OpPTOTrOHAJILHOCTH, KOJJIMHEAPHOCTH, KOMIUIAHAPHOCTH BEKTOPOB. BpIumciieHue ckajspHOro,
BEKTOPDHOTO M CMEIIAHHOTO IPOM3BEICHUM BEKTOPOB, 33JaHHBIX KOOpAMHATAMU B
OpPTOHOPMHUPOBAHHOM 0Oa3uce.

Tema 3. Jluneiinsle mpoctpanctBa. [lonsTue 6a3znuca MPOCTPAHCTBA T'€OMETPUUYECKUX
BeKTOpoB. [IpeoOpa3oBaHne MaTpuIlbl JIMHEIHOTO onepaTopa Ipu nepexone ot 0aszuca k O6as3ucy.
CobcTBeHHbIE 3HAYEHUS U COOCTBEHHBIE BEKTOPHI MaTPHUIIBI.

Pa3zgen 3. KoMmiekcHbIe YHCJIa H MHOTOYJICHBI

IlonsaTe KOMIIIEKCHOrO 4Yucia. POpMBI 3allMCH KOMIUIEKCHBIX uHcel. JleHcTBHs Hax
KOMIUIEKCHbIMA yucinamu. @Dopmyna Myaspa. M3BiedueHHe KOpHA N-OH  ITOJIOKHUTEIBHOU
CTENEHN U3 KOMILJIEKCHOIO uncia. PaszimokeHne MHOrowIeHa Ha MHOKHATeNU. OCHOBHas Teopema
anreOpsl.

Pa3znen 4. Ananuruyeckasi reoMeTpust

Cucrembl koopauHaT. JlekapTOBbl MpPsIMOYTOJbHBIE KOOPAMHATHI Ha IUIOCKOCTM U B
npoctpascTse. [lonspHasa cuctema KoopAnuHaT.

Tema 1. IIpsimble ¥ MII0CKOCTH

PaznuynHble TUNBl ypaBHEHUH IUJIOCKOCTH W YpaBHEHMH MpsAMON (Ha IUIOCKOCTH U B
IPOCTPAHCTBE).

Brrunciienre pacCTosiHUM MEXAY TBYMSI TOUKAMH, TOYKOW M MPSIMOM, TOUKOHN U TJIOCKOCTHIO.
Boruncnenue paccToSHNUS MEXAY CKPELMBAIOIMMUCS IPSIMbBIMHU.

Brrancnenue yrioB Mexy JAByMsl IPSIMBIMH, IIPSIMOU U INTOCKOCTBIO, IBYMSI INIOCKOCTSIMH.
Tema 2. KpuBble 1 HOBEpXHOCTH BTOPOI0 MOPAAKA



KpuBble BTOporo mopsjaka, UXx reoMETpUYECKHE CBOICTBa M ypaBHeHus. [IpuBeneHue KpuBoi
BTOPOTO MOPSAKA K KAHOHUYECKOMY BULY.

VYpaBHEHUE MOBEPXHOCTH BTOpOro mopsjaka. KanoHwueckue ypaBHEHUS cepbl, SUTUICOUAA,
KOHYyca, runepOosiona, napabonaousa.

3.4. TemaTuKa NpakKTHYECKUX 3aAHATHI 0 JUCHUILINHEe «/InHelHas1 aaredpa»

Ne 3ansTus Tema 3aHaTHA

1 Pasznesa 1. JjieMeHTHI JIMHEHHOM aJaredpbl. Matpuiibl, 1eHCTBUSA
HaJ MaTpHUIIAMH.

2 Onpenenurenu, UX CBOWCTBA U BBIYUCIEHUE. MaTpuyHas 3anuch
CHUCTEMBbI JINHEUHBIX YPaBHEHUI.

3 OOparHast MaTpUIla U €€ BEIYHCIICHHE.
CucreMbl TUHENHBIX aNreOpanyecKux ypaBHEHUM, OCHOBHBIE

4 MOHATHUSA U ompeieleHus1. Perenue cucTem JIMHEMHBIX ypaBHEHUM
metonoM Kpamepa, MeTo1oM 00paTHOI MaTpHUIIBI

5 Pemenue cucrem nuHenHbIX ypaBHEHUH MeTooM ["aycca. Panr
Marpuel. Teopema Kponekepa — Kanesu.

6 Merton ['aycca B IpOM3BOJIBHBIX CUCTEMAX JIUHEUHBIX YPABHEHHIA.

OHOpPOAHBIE CUCTEMBI JIMHEHHBIX YPABHEHMIA.

Paznen 2. DuemeHTBI BeKTOpHOHl  aaredpbl.BekTopsbl.
JluHeiHble omepanMyu HaJ BEKTOpaMM, MX CBOMCTBa. JIuHeiiHOe
7 IIPOCTPAHCTBO T'€OMETPUYECKUX BEKTOpOB. I[loHsATHE JIMHEWHOU
KOMOWHAIMK BEKTOPOB. JIMHEHHO HE3aBUCHMbBIE M JIMHEHHO
3aBHUCUMBIE CUCTEMbBI BEKTOPOB.

[Tonstue 0Oa3uca IMPOCTPpAaHCTBA T'COMCTPUYCCKUX BCKTOPOB.

8 Koopaunats! BEKTOpa. OpTOHOPMUPOBAHHBIM 6asmuc.
KommnHeapHOCTh,  OpPTOTOHAJIBHOCTH U KOMIUIAHAPHOCTH
BEKTOPOB.
CkansipHOE TIPOM3BEIEHUE BEKTOPOB M €r0 CBOWCTBA. YCIOBHE
9 OpPTOTOHAJILHOCTH BEKTOpOB. BekTopHOe mnpou3BeneHUe IBYX

BCKTOPOB, €ro CBOMCTBA. Y CJIOBHE KOJUIMHCAPHOCTU BEKTOPOB

CMmenianHOoe NPOU3BENIEHUE TpPEX BEKTOPOB M €ro CBOMCTBa.
Brruuciienne ob6bema mapajuienienuieaa U mUpamMuibl. Y CloBHUe
10 KOMIIJIAHAPHOCTHA BEKTOPOB. Brruucnenune CKaJISIpHOT O,
BEKTOPHOI'O M CMELIAHHOI'O IPOU3BEIEHUI BEKTOPOB, 33JaHHBIX
KOOpJMHATaMH B OPTOHOPMHPOBAHHOM Oa3uce.

Jluneiinble mpocTpaHcTBa. Pa3sMmepHOCTh M 0a3ucC JHMHEHHOTO
MIPOCTPAHCTBA.

Matpunia mnepexonma ot Oasuca k 0Oasucy. I[IpeoOpaszoBanue
KOOpJAWHAT BEKTOpa TNpH H3MEeHeHWH Oasuca. JIuHeiHbIC
omnepaTopsl,  JOEHCTBUS €  JIMHEMHBIMM  OIlEpaTOpamH.
Cob6CcTBEHHBIE BEKTOPBI U COOCTBEHHBIE 3HAYEHUS] MAaTPUIIBI

11

Pasznen 3.KoMIulekcHbI€ YHMCJIA M MHOIO4JieHbl MHOXKECTBO
KOMIIJICKCHBIX YHCCII. @OpMBI 3allMCHU  KOMIIJICKCHBIX YHCECII.
I[CﬁCTBHH HazgQ KOMIIJICKCHBIMU YUCJIaMHU. Paznoxenue
MHOIr'o4JI€Ha Ha MHOXXUTECIIU, OCHOBHAsA TCOpEMaA aHFe6pLI

12

Pa3znen 4. AHaIMTHYECKAS TeOMETPHUA

13 .
Cucremsl koopauHat. Pa3nnynble TUIIBI ypaBHEHUH TUNIOCKOCTH

14 PaznuuHble TUNBI ypaBHEHUW NPSIMOM Ha IUIOCKOCTH W B




MPOCTPAHCTBE

15 B3aumHoe pacnosio)keHHe NpAMBIX Ha IUIOCKOCTM U B
IIPOCTPAHCTBE. BpIuKciieHne paccTosIHUM MEXy ABYMs TOUYKaMH,
TOYKOM M  IpsAMOM. DBbluucieHue  pacCcTOsSHUA — MEXKIY
CKPCILIMBAOIIMMUCA  IpAMbIMU. B3auMHOE  pacronoxeHue
IJIOCKOCTEM. BblunCIeHUE pacCTOSHUNM MEXAY TOYKOW U
IIJIOCKOCTBIO

16 KpuBple BTOpPOro mnopsiaka HMX TIE€OMETPUYECKHE CBOMCTBA.
VYpaBHeHus amMIca, runepoosisl, napadossl OOLiee ypaBHEHHE
KpHUBOW BTOpPOro nopsaka. [Ipusenenne KpuBoil BTOPOro nopsijika
K KaHOHMYeCKOMY BuAy. I10BEpXHOCTH BTOPOro nopsiika

=

5. Y4ueOHO-MeTOoqMYecKOe U MHPOPMAIMOHHOE o0ecniedeHmne

5.1. HopmaruBHble 1o0kyMeHTbI U [OCThI

®I'OC 20.03.01. «Texnochepnas 6e3omacHocTh».2020.

Axkanemudeckuil yueOHbIM MmiaH mo HampaBieHuto noArotoBku: 20.03.01 TexnocdhepHas
oe3omacHocTh. [Ipodmmu: «lIpupomooxpaHHble OHOTEXHOJOTHHY», «IKOJIOTHYECKas U
MIPOM3BOJICTBEHHAs Oe3omacHoCTh». PopMa oOyuenus — oynas. 2023.

Vka3 Ilpesunenta Poccuiickoit ®@enepanuu ot 01.12.2016 Ne 642 «Ctpareruu HayudHO-
TEXHOJIOrM4ecKoro passutusa Poccuiickoit denepanum».

[Tpuxaz MunucrepctBa obpa3oBanus u Hayku Poccuiickoit @enepanuu ot 23.08.2017 Ne
816 «O06 yrBepxknenun Ilopsiika NpUMEHEHUS OpraHU3aLUsIMHU, OCYILIECTBISIOIIMMHU
00pa3oBaTeNbHYIO JIEATENBHOCTD, 3JIEKTPOHHOTO oOyueHwusl, JUCTAaHLIMOHHBIX
00pa30BaTeNbHbIX TEXHOJIIOTUN MIPH pean3alui 00pa30BaTEeNIbHBIX TPOrPaMM».

5.2.  OcHoBHas JuTeparypa

3abonorckuit B.C. Jluneiinas anredpa v aHaTuTHYECKasi reoMeTpus (y4eOHbIN KOMIUIEKC):
yuebHoe rmocobue, 2-e uza. Crep. M.: U3n-so UHOPA-M, 2022. 309 c. (Beicuiee
oOpa3oBaHue: OakanaBpHar).

Cuportuna UK. Jluneiinas anreOpa v aHalIUTUYECKasi TEOMETPUS: HHTEPAKTUBHBINA Kypc:
yuebHoe mocobue s By30B. CII6, M3a-Bo Jlans, 2022. 180 c.

Kypc nexkumii mo nuHeiHON anredpe M aHaIUTHUYECKON reomeTpuu: ydeOHoe mocodbue. //
Kynpssues b.1O., Maram B.U., Ilokazees B.B., Uepkecoa I'.B.. M.: MI'TY «MAMWN»,
2009. — 362c. [http://lib.mami.ru/lib/content/elektronnyy-katalog. Dnexrponnsrii pecypc.]

5.3. lomoJHuTeJbHas JUTEPaTypa

Kpatkuit xypc BbICIICH MaTeMaTHKH [DJIEKTpPOHHBIN pecypc]: y4el. - DIeKTpoH. JaH. -
MockBa:  JamkoB wu K, 2017. - 510 c. [Pexum  pgocryma: URL:
https://e.lanbook.com/book/93522. - 3ar. ¢ skpaHa.] .

3yokoB B.I'., JIsxoBckuii B.A., Mapteinenko A.W., Munocnes B.b., Ilymxkaps E.A. Kypc
MaTeMaTUKH JUIsl TEXHUYECKUX BbICIINX yueOHbIX 3aBeneHuil. Yactu 1-4. M.: MI'1Y, 2012.
400 k3.

Nneun B.A., [lo3ask O.I. Ananutudeckast reometrpus. M.: Hayka. ['maB.pen-us ¢usuxo-
MaTeM.JuT-pel, 1988. 224 c.

bexnemuiies, J[.B. Pemienne 3amad W3 Kypca aHaJIUTUYECKONM TEOMETPUM M JIMHEHHOU
anreOpsl [DIEeKTPOHHBIN pecypc]: yuebd. mocodue - DIeKTpoH. AaH. - MockBa: Ou3mMaTmur,
2014. - 192 c. [Pexxum poctyma: URL: https://e.lanbook.com/book/59632. - 3ar. ¢ sxpana. ]
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http://lib.mami.ru/lib/content/elektronnyy-katalog
https://e.lanbook.com/book/93522
https://e.lanbook.com/book/59632

4.4. DiekTpoHHBbIe 00pa3oBaTe/bHbIE PeCYPChI

HpOBeI[eHI/Ie 3aHATHH U aTTeCTaI_[I/Iﬁ BO3MOXHO B JMCTAaHIIHOHHOM (bopMaTe C IPUMCHCHHUEM CH -

CTEeMbI JHUCTaHIMOHHOTO 00yudeHus yHuBepcutera (CIO-LMS) Ha ocHOBe pa3paboTaHHBIX
Kadeapoii «MaTeMaTHKay JIEKTPOHHBIX 00pazoBareibHbIX pecypcoB (DOP) mo BceM paznenam
MPOrPaMMBI:.

Hazpanue OOP

Jluneitnas u BeKkTOpHas | https://online.mospolytech.ru/course/view.php?id=3368
anreopa

AHaJIMTHYECKAs TCOMETPHUS https://online.mospolytech.ru/local/crw/course.php?id=2843
Jluneinas anredpa u | https://online.mospolytech.ru/course/view.php?id=462
AHAJIUTUYCCKAA TCOMETPHUA

Pa3zpaborannbie DOP BKII0YatOT TPEHUPOBOUHBIE U UTOTOBBIE TECTHI.

[Topsook mnpoBeneHust pabOT B JUCTAHIMOHHOM (opMare YCTaHABIMBACTCS OTICIBHBIMU
pacropsHKeHUSMH  TIPOPEKTOpa 1Mo ydeOHOW padoTe /MM LEHTPOM Yy4eOHO-METOTUYECKOM
paboTHI.

Ka)K,I[LIfI CTYACHT O6€CH€‘1€H HHAUBUAYAJIbHBIM HCOTIPAaHUYCHHBIM JOCTYIIOM K 3JI€KTpOHHOI71

6I/I6JII/IOT€K€ MOCKOBCKOT'O ITIOJIUTEXA

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

WNHTepHeT-pecypchl BKIIOYAIOT Y4eOHO-METOAMYECKHE MaTepHallbl B AJIEKTPOHHOM BHJE,

MMPEACTAaBJICHHLIC HA caunTe mospolytech.ru B pasaciic: «]_[eHTp MATEMAaTHUYCCKOT' O O6pa30BaHI/I$[»

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

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

[Tone3nbie yueOHO-MeTOAMYECKHE U HH(DOPMAIITMOHHBIE MaTepUaIbl IPEACTABICHBI Ha calTax:
http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[lepeuenr pecypcoB HH(POPMAIMOHHO-TEIEKOMMYHUKAIIMOHHON CETU

OCBOGHUS JUCLUILTHHBL: wWww.matematikalegko.ru>studentu, www.i-exam.ru.

«HTEepHETY  nIA

4.5. JIulleH3MOHHOEe U CBOOOHO pacnpocTpaHsieMoe NPOrpaMMHoOe

o0ecneueHue
Ne| HaumenoBanue | Pazpadorunk I1O HocTynHocTh Ccblika Ha Enunblii peectp
(mpaBoobaanaren | (JIMUEH3NOHHOE, | POCCHUCKHUX NMPOrpaMM AJsi
b) cB00OIHO 9BM u B/l (npu naanuuu)

pacnpocTpansieM

oe)
1 | AstraLinuxCom [OOO JInnensnoHHoe https://reestr.digital.gov.ru/ree
monEdition "PYCBUTEX- str/305783/?sphrase_id=9540
ACTPA" 36



https://online.mospolytech.ru/course/view.php?id=3368
https://online.mospolytech.ru/course/view.php?id=462
https://online.mospolytech.ru/course/view.php?id=7621&section=1
http://mospolytech.ru/index.php?id=4486
http://mospolytech.ru/index.php?id=5822
http://exponenta.ru/
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm
http://www.i-exam.ru/
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036

00O "HOBbBIE
OBJIAYHBIE
TEXHOJIOT'1"

MoitOduc

JInuien3nonHoe

https://reestr.digital.qgov.ru/ree

str/301558/?sphrase id=9433

75

4.6. CoppeMeHHbIe npodeccuoHATIbHbIE 0a3bl JAHHBIX U HH(POPMALHOHHbIE

CIIPaBOYHbIC CUCTEMBI

Ilepeuenn pecypcoB cetu UHTepHeT, JOCTYNHBIX /151 OCBOCHHS TMCIUIIUHBI:

HauMenoBanue

Ccblika Ha pecypc

HocTynHocTh

NudopmanuoHHoO-cipaBOYHbIE CHCTEMbI

StackOverflow

https://stackoverflow.co
m/

JlocTynHa B cetn

HHuTtepHer 6e3

o0Opa3oBaTeNbHbIX CTaH/IAPTOB
BbICIIIET0 00pa30BaHuUs

OTpaHUYCHU I
Undopmarnonnsie pecypest Cetn | http:// www.consultant.ru | Jloctymso
Koncynsrantlntoc
[Topran @eaepanbHbIX
TOCY1apCTBCHHBIX http://www.fgosvo.ru. JIOCTYIIHO

JIeKTPOHHO-0UOJINOTEYHbIE CUCTEMBI

.ru/

Jlanpb https://e.lanbook.com/ JlocTymHa B ceTH
WutepHer 6e3
OTpaHUYCHUH

IPR Books https://www.iprbookshop | loctynHa B cetn

WutepHer 6e3

nojuTeMaTuueckas pedepaTuBHO-
o6ubnuorpaduueckas u
HAYKOMETpHUYECKast
(bubmmomeTpuyeckas) 6aza JaHHBIX

OTpaHUYCHUHN
IIpodeccnonanbHbie 0a3bl JaHHBIX
baza nanHbIX HaydHOU http://www.elibrary.ru JlocTymnHo
AJIEKTPOHHOU OMOIMOTEKH
(eLIBRARY.RU)
WebofScienceCoreCollection — http://webofscience.com | JoctymHo
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https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
http://www.consultant.ru/
http://www.elibrary.ru/
http://webofscience.com/

5. MaTepnajibHO-TEXHUYECKOe o0ecneyeHne TUCIUIIINHBI

MarepuanbHO — TeXHUYecKas 0a3a yHUBepcUTeTa o0ecleurBaeT IPOBEIEHUE BCEX BUJIOB
3aHATHUH, IPETYCMOTPEHHBIX YU€OHBIM IJIAHOM, U COOTBETCTBYET JACUCTBYIOIINUM CAHUTAPHBIM U
IIPOTUBOINOXKAPHBIM IIPAaBUJIaM U HOPMaM.

Kadenpa «Marematuka» He pacrojaraeT COOCTBEHHBIM ayAMTOPHBIM (OHAOM U
UCITOJb3YyeT Y4eOHbIe ayAUTOPUH U3 001Iero (POH1a YHUBEPCUTETA.

[Ipy HeoOXoAMMOCTM Sl TPOBENEHHUS HMHTEPAKTUBHBIX TPAKTHUYECKUX 3aHATUH
MCIIOJIb3YIOTCAKOMIIBIOTEPHBIE KJIACChl YHUBEPCUTETA.

6. MeToanM4ecKue peKOMEeHAAUN

6.1. MeToauuecKue peKOMeHIAUMH IJIf MPenoiaBaTeJisi 0 OPraHu3aluu
00y4eHus

[Ipexxne Bcero, cneayeT oOpaTUTh BHUMaHUE CTYJEHTOB Ha TO, YTO MPAKTHYECKH BECh
W3y4aeMblii HMHM MaTepuay He TpedyeT KakKou-In00 CreuuasbHON (JOTMOJTHUTEIHHOM)
MOJATOTOBKU U BIIOJIHE MOXET OBbITh YCIEIIHO U3YY€H, €CJIU CTYACHTHI OyAyT MOoCceaTh 3aHsATus,
CBOCBPEMCHHO BBHITIOJHATh JOMAITHUE 3aJaHUs W II0JIb30BAaThcs (MPU  HEOOXOTUMOCTH)
CHUCTEMOHN IJIAaHOBBIX KOHCYJIbTALIMA B TEUYEHHWE KaXKIOro cemecTtpa. Bomenmmue B Kypc
MaTE€MaTUKH pa3Aesibl SBISIOTCS KJIACCMYECKMMH, B TO K€ BpeMS OHHM TMPAKTHYECKU
OpPUEHTUPOBAHBI, TaK KaK UMEIOT IIMPOKOE PAaCIPOCTpaHEHHUE /Ul PEUICHHs Pa3HOrO poja 3a1a4y
BHYTPH CaMOM MAaTeMaTHKU U MPUKIIATHBIX 3a/1a4. MIX ocBOeHHE MOMOXKET CTYACHTaM JIOTHYECKU
BEpPHO, apT'yMEHTUPOBAHO U SICHO CTPOUTH YCTHYIO M MHCbMEHHYIO PE€Ub, YCIEIIHO MPUMEHSThH
HaKOIUJIEHHBIE 3HAHUA B MPO(HECCUOHATBHOU JIeATeTLHOCTH.

HeoOxomuMo ¢ camoro Hayana 3aHATUH pPEKOMEHAOBATH CTYJEHTaM OCHOBHYIO U
JIOTIOJTHUTEIILHYIO JIUTEPATYPY, a B KOHIIE CeMecTpa JaTh CIUCOK BOMPOCOB IS MOJATOTOBKH K
JK3aMEHY.

Ha nepBom 3aHSITHYM MO TUCIUTIIIMHE CIIEYET 00s3aTEIbHO MPOUH(POPMHUPOBATH
CTYJEHTOB 0 BHJ€ U (opMe MPOMEKYTOUHOM aTTECTAIMH IO TUCITUILUINHE, CPOKAX ee
MIPOBE/ICHMUS, YCIIOBUSX JIOMYCKa K MPOMEKYTOYHOM aTTeCTAllUU, TPUMEHSIEMBIX BUIaX
MIPOMEKYTOUYHOTO KOHTPOJI.

N3noxenne TeOpeTHUECKOro MaTepHalia JTOJDKHO COMPOBOXKIATHCS WIUTFOCTPATHBHBIMHU
puMepamMu, TIIATEIbHO OTOOPAHHBIMH MPENoAaBaTeeM TaK, YTOObl TEXHUYECKHE TPYIHOCTH U
BBIKJIAJIKM TIPU PEHICHUH 3aJadyd HE OTBJICKAJIM OT TJIABHOTO: OCMBICICHHMS] HACH U CYTH
NpUMeHsieMbIX MeToJI0B. Creayer Bcerja yKas3blBaTh MPUMEPHI MPAKTUUYECKOTO MPUMEHEHUS
PAaCCMOTPEHHBIX Ha 3aHATUSX YPaBHEHHUH U (OPMYIL.

[IpakTudeckue 3aHATHUS JOKHBI OBITh OPTaHM30BAHBI MPEMOJIaBATEIeM TaKUM 00pa3oM,
9TOOBI OCTaBajJOCh BpeMs Ha TMEPUOJMYECKOE BBIMOJHEHHWE CTYJAEHTAaMHU HEOOIBIION
CaMOCTOSITENILHOM pa0dOThI B ayAUTOPUH IS IPOBEPKU YCBOCHUS M3JI0’KEHHOTO MaTepHaa.

[IpenomaBaTenb, BemyIIMi TPAKTUYSCKHUE 3aHATHS, JODKEH COTJIACOBBIBATH Y4eOHO-
TEMaTUYECKH J1aH 3aHATHH C JIEKTOPOM, UCTIOTIB30BaTh €AUHYIO CHCTEMY 0003HaUYeHUH.

[IpenogaBatento cienyer [O0oOMBATBbCA CUCTEMATHYECKOM HENPEpHIBHOM  pabOThI
CTYJICHTOB B T€UCHHE CEMECTPA, HEOOXOIMMO BBISIBIIATH CHIIBHBIX CTY/IEHTOB U MPUBJIEKATh UX K
Hay4YHOU paboTe, K y4acTHIO B Pa3HOTO PO/ia OJIMMITHAZAX U KOHKYpCax.

CTyaeHT [OJDKEH OIMyINaTh 3auHTEPECOBAHHOCTH TMPEMOAaBaTeNIsi B JOCTHKCHHH
KOHEYHOTO pe3ylibTaTa: B NPUOOPETEHHH OOYYAIOUUMUCS MPOYHBIX 3HAHWUW, YMEHHHA U
BIIAJICHUS HAKOIUICHHOW wWHMOpMaImen [is  pemieHuss 3agad B - IpodecCHOHATbHOU
JIeATEIbHOCTH.

6.1.1. O0pa3oBaTe/ibHbIE TEXHOJIOTHH
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Bo3MoxHO mpoBeZieHHEe 3aHATHH M aTTeCTallii B JTUCTAaHIMOHHOM (hopmaTe ¢ MPUMEHEHUEM
CHUCTEeMBbI aucTaHImoHHOro o0ydeHusi ynuBepcutera (CIO-LMS) Ha ocHOBe pa3paboTaHHBIX
Kadeapoii «MaTemMaTukay» JIEKTPOHHBIX 00pa3oBarenbHbIX pecypcoB (DOP) (cum. m1.4.4).
[Topsimox npoBeneHust pabOT B JMCTAHIIMOHHOM (oOpMare YCTaHABIMBAETCS OTAEIbHBIMU
pacIopsKEHUSIMU TIPOPEKTOpa Mo y4yeOHOW pabdoTe /MM LEHTPOM Yy4eOHO-METOIUYECKOM
paboTHI.

6.2. MeToauyecKkue yKa3aHHus JJsl 00yYAOIIUXCS M0 OCBOEHUIO
TUCHUTLTHHBI

Pa3nes: 3j1eMeHTHI JIMHEITHON aaredpsbl

Martpuusl u onpeaenaurenu. I[Ipexne Bcero, CTyIeHT NOJDKEH MOHATH, YTO MaTpHULIA —
3TO TabiuLa Yyuces (IpUYeM 3Ta TabIuIa MOXKET UMETh OAMHAKOBOE YHUCIIO CTPOK U CTOJIOIOB, a
MOXET OBbITb U MpPSIMOYIOJbHOM), a ONpPEAEIUTEIb- 3TO YHUCIO, 3allUChIBAEMOE B BUJE
KBaJIpaTHOM TaOJIMIIbI, TO €CTh OIPEIEIUTEIH CYIIECTBYIOT TOJIBKO Y KBaJIpaTHbIX MAaTPHII.

Crnenyer o0paTuTrh 0co00Oe BHHMAaHHE Ha OINEpAIMI0 YMHOXKEHHUS MPAMOYTOJbHBIX
MaTpHUIl U TIOHATHh, KaKUM TIOIyYaeTcss MOPSAOK MaTpuibl — mpom3BeneHus. OcoOEHHOCTH
MaTpHULl TaKX€ COCTOUT B TOM, 4YTO INPOM3BEICHUE MATpHUL] HE IEPECTaHOBOYHO, TO €CTh
AB # BA Crnenyer 06s13aTes1bHO yOEIUTHCSA B 3TOM, PELIMB COOTBETCTBYIOIIME 3a1a4H.

BaxxupiM siBisieTcd noHstue obpaTHOW Marpuubl. Hano 3HaTh ycioBue cyliecTBOBaHUS
00paTHOW MaTpHLIbl U AITOPUTM ee NocTpoeHus. [locie ee BbIUMCIIEHHS 1es1eco00pa3Ho J1enaTh

IPOBEPKY MPABUIBHOCTU PELIEHUS, BBINOJIHUB OIEPALNI0O YMHOKEHUS ATA=E (momkHa
HOJYYUTHCS €IMHUYHAS MaTPULIA)

[Ipu u3ydeHnun onpenaenurenei Halo YETKO YCBOUTh OHATHUS MUHODA, aJIre0panyeckoro
JIOTIONIHEHNS, 3HaTh MHOTIOYMCIIEHHBIE CBOMCTBa omnpenenutens. 1 OCBOEHUS TEXHUKHU
BBIUMCJIEHUS OIpeneIuTeneil 1enecooopa3Ho, BbIOpaB MPOM3BOJIBHBIN OIpPENEIUTENb BbIIIE
TPEThEro MOPSJIKA, PACKPBITh €r0 Pa3IMYHBIMU CHOCOOaMH, MPHUMEHSA pa3oKEHHEe U IO
cTpokam u 1o ctoiomam. OOpatute BHUMaHUE, KaKWe CTPOKHU (CTOJOIBI) MPEANOUTHUTEIhHES
BBIOMpPATh IS PACKPBITUS OIpEeNuTeNsi, 4ToObl YNPOCTUTh €ro BbluMcieHHe. OcoOeHHO
3((EeKTUBHO BBIYUCICHUE OIPEAETUTENE C TIOMOIIBI0 AJIEMEHTapHbIX MpeoOpa3oBaHuUM,
IIPUBOSALINX €TI0 K TPEYTOJIBHOMY BHITY.

[Ipn wm3ydyeHuu pemieHU cUCTeM JMHEWHBbIX anreOpanueckux ypaBHeHuil (CJIAY)
o0OpatuTe BHUMAaHUE, IPEXKJIE BCEro, Ha MOHATHE PEIICHUSI CUCTEMbI U YCIIOBHSI CYIIECTBOBAHHUS
pelIeHnid B 3aBHCHUMOCTH OT COOTHOILIEHHUS MEXAY PaHroM MaTpULbl, paHIOM pacIIUpEeHHOU
MaTpHIlbl CUCTEMBl M YUCIIOM HEWU3BECTHBIX M ypaBHeHUH. OOpaTuTe BHHUMAaHUE Ha YCJIOBUS
npumenenus ¢opmyn Kpamepa um meroga obOpaTHoit MaTpuubl. BHuMarenbHO pasdepure
IPUMEpPbI PELICHUs] MPOU3BOJIHBIX CHCTEM JIMHEHHBIX alNreOpandyeckux ypaBHEHUH METOAO0M
["aycca (BBeneHue 0a3UCHBIX U CBOOOAHBIX TEPEMEHHBIX ).

Pa3nes: JneMeHTbI BEKTOPHOM aaredpnl

[Ipn wu3yyeHUM nNaHHOM TeMbl OOpaTUTE BHUMAaHUE HA JIMHEIHBIE oOINepanuu Hal
BEKTOPAMH, HA TOHATUS JIMHEHHOW HE3aBUCUMOCTU W JIMHEHHOW 3aBUCUMOCTH BEKTOpPOB, Ha
dbyHIaMeHTallbHOE TMOHATHE Oa3uca BEKTOPHOIO MPOCTPAaHCTBA (M OPTOHOPMHUPOBAHHOTO
0a3uca), Ha pa3NioKEeHHE BEKTOpa Mo Oazucy.

3HaTh omnpeneeHe, FeOMETPUUECKUE CBOMCTBA CKAJIIPHOTO, BEKTOPHOI'O U CMEIIaHHOTO
NPOM3BEACHUSI BEKTOPOB, (POpPMyINBl Ui MX BBIYUCIEHHS B BEKTOPHOH M B KOOPAMHATHOM
dopme. O6s3aTeNbHO 3HATH U YMETh IIPOBEPSTH YCIOBUS OPTOTOHAIBHOCTH, KOJJIMHEAPHOCTH U
KOMIUIAHAPHOCTU BEKTOPOB.

Pa3nesi: KOMIUIEKCHBIE YHC/Ia 1 MHOTO4JICHBI

B arom pasnene, mpexiae BCero, Haj0 MHOHATh, YTO KOMIUIEKCHOE YHCIIO SIBUJIOCH
pacuIMpeHreM IOHATHS JEHCTBUTENBHBIX YHMCEN, 3HAaTh ONpeAeleHHEe M TpU (OpMBI 3amMcCU
KOMILIEKCHOTO yrcna (anredpanyecKyio, TPUTOHOMETPHUECKYI0O M II0Ka3aTelbHYIO),
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TreOMETPUYECKYIO HHTEPIIPETALIMIO KOMIIJIEKCHOTO YMCIIa ¥ B3aMMHO-0/THO3HAYHOE COOTBETCTBHE
MEXy MHOXKECTBOM KOMIUIEKCHBIX YHCEI U MHOXECTBOM TOYEK KOMILJIEKCHOM IIOCKOCTH.
3narh Gopmyny Ditnepa. KoMIUIeKCHBIE YHCIIa MOXKHO HM300pa)arh C MOMOIIBI0 BEKTOPOB Ha
KOMIUIEKCHOU MJI0CKOCTH. [loaTOMYy omepainuu Cl0oKeHHsS U BBIYMTAHUSA KOMIUJICKCHBIX YHUCEI
MOT'YT OBITH CBCACHLI K OIICpaluiaM CJIOKCHUS U BBIYUTAHHUA COOTBCTCTBYIOINX BCKTOPOB.

Hago 3HaTh W yMeTh BBINOJHATH OMNEPAllMM YMHOMKEHUS, JI€JICHHs, BO3BEACHUS B
IMMOJIOKHUTCIIBHYO CTCIICHb KOMIUJICKCHBIX YMCCJI, 3alIMCAHHBIX B TpHFOHOMGTpH‘-IGCKOﬁ (popMe,
U3BJICYCHUS KOPHS N-0i CTENEHN U3 KOMILJIEKCHOTO YHCIIA.

CHGI[YGT O6paTI/ITb BHHMMAHHEC Ha TO, YTO MHOXKCCTBO KOMIIJICKCHBIX YUCCI SABJIISACTCA
3aMKHYTBIM, TO €CTb J00as aireOpamueckasl ornepanus HaJl KOMIUIEKCHBIMH YHCIIaMU He
BBIBOAUT 3a NPCACIIbI O6HaCTI/I KOMIIJICKCHBIX YHCCII.

Hagno 3Hath paznuuHble BUABI PA3IOKEHHS MHOTOWIEHA HA MHOMKUTENM ISl CIy4aes,
KOTJa CpeAd KOpHEH MHOTOUYJIEHAa MOTYT OBITh KpaTHBIC, KOMILJICKCHBIE KOPHU. DTH CBEICHUS
OyIyT UCIIONB30BATHCS, HAIIPUMED, B UHTETPAIIBHOM HCUYMCIIEHUU MPH BBIYKUCICHUH UHTETPAIOB
OT  JpOOHO-paMOHANBHBIX  (DYHKOMA, TPU  pelIeHHWH  JIMHEHHBIX  OJHOPOIHBIX
mubdepeHIMaTbHBIX YPaBHEHHUI N-TO MOPSAKA C MOCTOSHHBIMH KO3 hULIneHTaMHU.

Pa3pnen: AHaaMTHYECKas reoOMeTpUs

[Tpu u3yyeHUM aHATUTUYECKOH T'€OMETPUU CJIEAYeT, MPEeXJe BCEro, MOHITh, YTO €€ 3a/adyei
ABJIACTCA M3YUCHUC I'COMCTPUICCKUX O6”I)€KTOB Ipy MoMou aHAIIMTHYCCKHUX MCTOAOB anrerLI
¥ MaTeMaTUYECKOrO aHanu3a. B OCHOBE Takoro mojaxoja JIEKUT METOJ KOOPJIWHAT, BIEpPBHIE
cucTeMaTuyecku npuMeHeHHbI P. Jlekaprom. OcHOBHBIE OHATHS Te€OMETpUHU (TOUKA, MpsMas,
IJIOCKOCTh) SIBIISIFOTCS HEONPEIESIEeMbIMU, U JIJIS1 UX OMUCAHUS MPUMEHSIETCS aKCHOMaTHYeCKUN
METONA, HO3BOJ’I$IIOHIHﬁ YCTAaHOBUTH B3aMMHO OJHO3HAYHOC COOTBETCTBUC MCKIY MHOXCCTBOM
TOYEK MPSIMOW M MHOXKECTBOM JEHCTBUTENBHBIX YMCETI U, TaKUM 00pa3oM, BBECTU CHCTEMY
KOOP/WHAT.

Hano yetko ycBOUTH pa3nuyHble GOpMbI ypaBHEHHUM MPSIMOM U IIIOCKOCTH YMETh NEPEXOAUThH OT
onHou opmel Kk apyroi. Cieayer OCMBICIUTD U YCTIEIIHO MTPUMEHATh PEIICHUS KJIACCUYECKUX
3aJa4 aHAJIMTUYECKOH NeOMETPUU O B3aMMHOM DPACHOJIOXKEHHUU NMPSAMBIX U IMJIOCKOCTEH, YMETh
OMpCACIIATDb YIJIbI U PACCTOAHUA MCXKIY Pa3IMYHBIMU F'€COMECTPHUUCCKUMHU 00BEKTAMU.

OTMeTUM B 3aKJIIOYEHHUE, YTO YCIEUIHOE U3Y4YeHUe TUCHUIUIMHBI « JInHeitHas anreOpay,
HpI/I06p€T€HI/I€ HGO6XOI[I/IMI)IX KOMHGTGHIII/II\/'I, YMGHHfI 1 HABBIKOB BJIAACHUA MATECMATHUYCCKUM
anmaparoM TpeOyeT OT CTYJACHTOB OOJIBLION caMOCTOATENbHOW paboThl. OOpaTHTE BHUMAaHMUE,
YTO KOJHUYCCTBO 4YaCOB, OTBOAMMBIX Ha CaMOCTOATCIIbHYIO pa60Ty B COOTBETCTBUHU C y‘~I€6HI>IM
TJTaHOM, OOJIBIIIE YKCIIa YaCOB, OTBOJUMBIX Ha BCE BHJIbI AyJAUTOPHBIX 3aHITHA.

7. ®OH/ OLIEHOYHBIX CPEACTB

@DoH/ OIICHOYHBIX CpeACTB NpezacTaBieH B [Ipunoxenun 2 k paboueil mporpamMme U BKIIIOYAET
paszensl:

1. MeTo/1bl KOHTPOJISL M OLICHUBAHUS PE3yIbTATOB O0YUEHUS

2 llIxana u KpUTEpUU OLIEHUBAHUS PE3yIbTaTOB 00yUEHHUS

3. OueHouHble CpeacTBa

3.1. Texymmiit KOHTPOIb

3.2. IlpoMexyTouyHasi aTTecTalus

13



Ilpunoycenue 1

TemaTn4yecKHH IJIaH CoACPKAHUA TUCHHNIIJIMHBI «JInHeHan a.ﬂreﬁpa» Mo HANMpPaBJIECHUI0 MOATOTOBKH

«IK0JIOTHYECKAS] M IPOU3BOACTBEHHAS 0€30MACHOCTh)

20.03.01 «TexnochepHasi 0e30aACHOCTD)

IMpoduin:
«IIpuporooxpaHHbIe OMOTEXHOJIOTHIDY,

(0akanasp)
®opma 00y4eHUsT — OUHAS
I'ox mpuema 2023/2024
H Buabl yueOHoii padoThl,
¢ BKJIIOYAsi CAMOCTOSITEIbHYIO Buabl camocTosiTe IbHOI PaGoThI Dopmbl
a arTecra
e paboTy CTY/I€HTOB, CTY/JI€HTOB H
a
a U TPY/I0€MKOCTh B Yacax
e
Pa3pgen
ec C
e
n/n Tp
J | II/C | JIa6 CP | KRC K.P. Kn PI'P | Pedepar | K/p | O | 3
T
p
a
IlepBb1ii cemecTp
1.1 | Pazmen 1. DieMeHTHI TUHEHHOI 1 3 2 2

anredpbl MaTpulibl, AECTBUS HAJT
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MaTpHUIlaMHU.

1.2

Ornpenenureny, 170'¢ CBOMCTBA u
BbIUKCIICHHE. MaTpuyHasl 3aluch CUCTEMbI
JIMHEWHBIX YPABHEHUM.

Boeliaua  3ajganwuii PI'P Ne 1 mo
JUHeiiHoW aJre0pe.

13

OOpatHass MaTpulla U €€ BBIYHCICHUE.
MarpuuHasi 3amuch CHCTEMBI JIMHEHMHBIX
YpaBHEHUH.

14

Cucrembl TMHEHHBIX alreOpandecKux
ypaBHEHUI{, OCHOBHBIC MOHATHS U
omnpeeneHus. Pelenue cucteM JTMHeHHbIX
ypaBHeHuit MmetozoM Kpamepa, Mmetoiom
00paTHOW MaTPHIIBI

1.5

Pemrenne cucreM TUHEHHBIX YpaBHEHUN
MeroaoM ["aycca. Panr maTpuisl.
Teopema Kponekepa — Kanemm.

1.6

Meron I'aycca B pOM3BOJIBHBIX CHCTEMAX
JUHENHBIX YpaBHEHUH. OAHOPOIHBIE
CUCTEMBI JINHEWHBIX YPAaBHEHHM.
CamocrositeibHas padora Nel B
ayIMTOPHH 10 JIMHEIiHOH anredpe

1.7

Paspnen 2. Bexrtopsl. JInHelHbIE onepanun
HaJl BEKTOpamu, MX CBOMCTBa. JIuHeiHbIE
KOMOWHAIINH BEKTOPOB. JIuneitHo
HE3aBUCHMBIE M JIMHEHHO 3aBHCHUMEIC
CHUCTEMBI BEKTOPOB.

Boyraua  3amanuii PI'P_ Ne2 1o

15




BEKTOPHO¥ aJreope.

1.8

[Tonstue 6a3uca. KoopauHatel BekTopa.
KonnuueapHocTh, OpPTOrOHAIbHOCTH U
KOMILIAHAPHOCTh BEKTOPOB.

10

1.9

CkanspHoe IPOU3BEACHUE BEKTOPOB U €ro
CBONMCTBA. BekTopHOE Ipou3BeneHue IByX
BEKTOPOB, €r0 CBOMCTBA.

11

1.10

CMmeniaHHO€ MPOU3BEAECHUE TPEX BEKTOPOB
U ero cBoiictBa. Brpluucinenne oObema

napajuieJIenuIea. VYcenosue
KOJJIMHEAPHOCTH,  OPTOrOHAJIBHOCTH U
KOMIUITAaHAPHOCTH BEKTOPOB.

OproHopMupoBaHHbIH 0azuc. Beruncnenue
CKQJIIPHOTO, BEKTOPHOTO M CMEIIaHHOTO
IPOU3BEACHUN  BEKTOPOB,  3aJlaHHbBIX
KOOpAMHAaTaMd B OPTOHOPMHPOBAHHOM
Oazuce.

CamocrosiTesibHast paGora Ne 2 B
ayIMTOPHMH N0 BEKTOPHOM ajredpe

12

1.11

JIuneitnpie mpocTpaHcTBa. PasMepHOCTh U
0a3uc TMHEHHOTO MPOCTPAHCTRA.

Marpunia nepexona ot 0asuca kK 0Oa3ucy
npeoOpa3oBaHue KOOPIWHAT BEKTOpa MpHU
W3MEHEHUU Oa3uca. CoOcTBeHHbBIE
BEKTOPHl U  COOCTBEHHBIE  3HAUCHUS
JIMHEMHOTO oIeparopa.

13

1.12

Pasnen 3. KommiekcHble 4YHCJIA H
MHOTI'O4YJICHBI MHO)KGCTBO KOMITJICKCHBIX
qUCCII. q)OpMI)I 3aIlIUCH KOMIIJICKCHBIX
yucen. Omnepauuu HaJa KOMIUIEKCHBIMHU
yuciaaMu. Pa3liokeHWe MHOTOWwIeHa Ha

14
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MHOYHUTEIM OCHOBHAs TeopeMa anreOpsl

1.13

Pa3znen 4. AHaIMTHYECKASI TeOMETPHUSA
Cucrembl koopAuHAT. PasiuuyHble THUIIBI
YpPaBHEHUU IIOCKOCTH

Boyraua  3agaHuid PI'P__ Ne3 101)
AHAJUTHYECKOH reoMeTpuN

15

1.14

Paznuunbie TUNBl ypaBHEHUH NpAMON Ha
MJIOCKOCTH U B IPOCTPAHCTBE

16

1.15

B3auMHoOe pacnosioxkeHue MnpsAMbIX Ha
IIJIOCKOCTH u B IIPOCTPAHCTBE.
Boluncinenre paccTosSsHUA MexAy AByMs
TOYKaMH, TOYKOW M MpsAMOH.. BzaummuHoe
pacnoioKeHue IJIOCKOCTe. Bbruncienue
pacCTOSIHUI MEXKTY TOUKON U INTIOCKOCTBIO
CamocrositesibHass padora Ne 3 B
ayJAUTOPUH 1no AHAJTUTHYECKOMH
reoMeTpuu

17

1.16

KpuBbsle = BTOpOro  mopsjaka X
F€OMETPUYECKUE CBOMCTBA. Y PaBHEHUS
annunca, Tunepoossl, mapabonsr OOrmiee
ypaBHEHHWE KPUBOW BTOPOTO TMOPSIIKA.
[IpuBenenre KpUBBIX BTOPOTO TMOPSIKA K
KaHOHMUYecKoMy  Buay. [loBepxHocTu
BTOPOTO MOPSAKa

18

dopma aTTecTalNU

19-
21

Bcero yacos nmo jucuMIJIinge

16

32

60

PI'P

cam
pao.
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Ilpunosicenue 2

®OHJI OHEHOYHbLIX CPEJICTB
MO JUCUMUILINHE

«/Iuneitnas aaredpa»

Hampasnenue noaroroku: 20.03.01 «Texnocheprast 6€30macHOCTbY.

[Mpopwmm: «lIpupomooxpaHHbie OUOTEXHONOTUW»,  «DKOJOTMYECKass M TPOW3BOJCTBCHHAS
0e30MacHOCThY.

Kadenpa: «Maremarukay.

1.MeToabl KOHTPOJISI ¥ OLIEHMBAHUS Pe3yJIbTATOB 00y4YeHUS

JInst KOHTPOJISL yCIIEBa@MOCTH M KauecTBA OCBOSHHMS AUCIMIUIMHBI HACTOSIIEH ITPOrpaMMoi
IPETyCMOTPEHBI CIITYIOIINE BUIABI KOHTPOJIS:
- KOHTPOJIb TEKYIIEH yCIeBaeMOCTH (TEKYIH KOHTPOJIB);
- IPOMEXYTOYHAs aTTecTalus (IK3aMeH).

2.11IxaJjia 1 KpUTEPUN OLICHUBAHUSA Pe3yJIbTATOB 00y4eHH S
dopma NPOMeKYTOYHOI aTTeCTANNHU: IK3AMeH

[IpomexyrouHas arrectanus oOyyarommxca B (opme 5Sk3aMeHa MPOBOJUTCSA IO
pe3yabTaTaM BBITIOJHEHUS] BCEX BUJIOB y4e€OHOUW pabOThI, MPEeTyCMOTPEHHBIX YU€OHBIM IJIAHOM TIO
JTAaHHOW JTUCLMIUIMHE, MPU 3TOM YYUTBIBAKOTCA PE3YJbTATHl TEKYLIEr0 KOHTPOJIS YCIEBAEMOCTH B
teueHue cemectpa. OIeHKA CTEMEHW IOCTHKEHUS OOYJYaIOIUMHCS TUIAHHUPYEMBIX PE3YJIhbTaTOB
00y4yeHUs1 TO JWCUUIUIMHE TPOBOJIUTCS TMPENoJiaBaTesieM, BEAYIIMM 3aHATUS T10 JAUCIUILUIMHE
METOJIOM JKCINEepTHOM oneHku. [lo wuroram MpoMEKYyTOYHOM aTrTecTalud IO JUCIUIUIMHE
BBICTaBIISICTCS OIlCHKA «OTJIIUYHO, «XOPOLIOY, «YIIOBJIETBOPUTEIIHLHO WITH
«HEYAOBJIETBOPUTEIBHO.

Ixana oueHUBaAHUA Onucanue

Bremmonaersl Bce 00si3aTesIbHbIE yYcaioBud MOATrOTOBKH
CTyACHTA K HpOMe)ICYTO‘lHOﬁ ATTeCTAIMMU,IIPEAYCMOTPEHHEIC

nporpaMMoil  aucuMiuHbel.  CTyA€HT  JI€MOHCTPUPYET
COOTBETCTBUE 3HAHWM, YMEHUH, HaBBIKOB IIOKA3aTENsIM,
OTnuuHO NPUBEJCHHBIM B Ta0ONMIaX, ONEpUpyeT MNPHOOPETEHHBIMU

3HAaHUSIMU, YMEHHUSIMHU, HABBIKAMH, [IPUMEHSET UX B CUTYaLHsIX
MOBBIIIEHHOW CNOKHOCTU. [Ipy 3TOM MOTYT OBITH AOMYIIEHBI
HE3HAYUTENIbHbIE OINMOKH, HETOYHOCTH, 3aTPYAHEHHS MPHU
MEePEeHOCEe 3HaHWI 1 YMEHUI Ha HOBBIC, HECTAaHJAPTHHIE 3a/1a4H.

BroinonHensl Bce 00s13aTesibHBbIE YCJOBHSA TMOATOTOBKH
Xopouwo CTYJeHTAa K NMPOMEKYTOYHON AaTTeCTALMHU,IIPETYCMOTPEHHbBIE
MIPOrpaMMOi JUCLIUTLIMHEL. Crynent JEMOHCTPUPYET
COOTBETCTBME 3HAHWI, YMEHUW, HABBIKOB IIOKAa3aTellsM,
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MPUBEACHHBIM B TalNHIaX, OMNEpUPYeT MPHUOOPETEHHBIMU
3HAaHUAMH, YMEHUSIMH, HaBblIKaMH. B TO ke BpeMs mpu OTBETE
JIOTYCKaeT HECYIIECTBEHHbIE MOTPEIIHOCTH, 3a/1a4ll PELIaeT C
HEJ0YeTaMHt, HE BIMSFOIIMMH Ha OOIIHA X0 PeIICHHUS.

BrinosniHeHsl Bce  00si3aTeJibHbIE YCJIOBHSI MOATOTOBKH
CTYEHTA K NMPOMEKYTOYHON ATTeCTALMHU,IIPETYCMOTPECHHbBIC
MPOrpaMMOi JUCLIUTIIMHEL. Crynent JIEMOHCTPUPYET
COOTBETCTBME 3HAHWI, YMEHUN, HABBIKOB IIOKA3aTEIsIM,
MPUBEJACHHBIM B Ta0NHIAX, OMNEPUPYET MPHUOOPETCHHBIMH
3HAHUSMH, YMEHUSIMH, HaBbIKaMu. HO MOKa3bIBaeT HETITYOOKHE

Y 10BHIETBOPUTETBHO
3HaHUS, TMPU OTBETE€ HE JOIMYCKAeT TPyOBIX OIIMOOK WIIH
MPOTHUBOpPEYU, OAHAaKO B  (GOPMYJIMPOBAHMH  OTBETa
OTCYTCTBYET JIOJDKHASI CBSI3b MEXKIYy aHAIM30M, apryMEeHTaIlei
Y BBIBOJAMH, B PEIICHUH 3a7a4 MOTYT COJEpKaThCsl rpyObie
omuOKku. [l modydeHuss NPaBWIBHOTO OTBETa TPEOYIOTCS
YTOUYHSIOIINE BOMPOCHI.
He BwimonHeHsl oOsi3aTe/ibHble YCJAOBHUSI NOATOTOBKH
CTYJA€HTA K MPOMEeKYTOUHOM aTTecTaluu, MpeyCMOTPEHHBIE
nporpammoil gucuuiimHel, WJIM cryneHT neMoHcTpupyeT
HEMOJHOE  COOTBETCTBME  3HAHWM, YMEHHI,  HaBBIKOB
HeynosnersopurensHo
MPUBEACHHBIM B Ta0NuIax, JOMYCKAIOTCS 3HAYUTENbHBIC
OIIMOKH, MPOSBISETCS OTCYTCTBUE 3HAHWHN, YMEHUH, HaBBIKOB
Mo psAy TMOKa3aTeneil, CTYJEHT HCIbITHIBAET 3HAUYUTEIbHBIE
3aTPyAHEHUS TIPHU ONIEPUPOBAHUH 3HAHUSIMU U YMEHUSIMHU.
3. OueHo4YHbIE CpeCTBA
Haunmenosanue [IpencraBnenue
Ne Kparkas xapakreprucTrka OLEHOYHOTO
. OLICHOYHOT'O cpecTsa OLIEHOYHOTI'O CPEJICTBA
CpeacTBa B ®OC
1 KontponbHas CpenctBo npoBepku ymeHu# npumeHsath | KoHTponbHble
(camocTosiTenbHASL | TOJYYEHHBIE 3HAHMS JJIS PEIICHUs 3a7ad | 3aaHus (puMep)
) pabota OTNPENIETIEHHOTO THUIA TI0 TeMe WU
(KP) pazneny
2 | PacuerHo- CpenctBo mpoBepKH yMEHHH mpuMmeHsTh | Kommuiekt 3amaHuii
rpaduueckas MOJIydeHHbIE  3HaHWUS 1O  3apaHee | AJs BBITTOJIHEHU S
pabora ONpPENEIECHHON METOAUKE IS PEIIEHUS | pacyeTHO-
3a/lad4 WM 3aJlaHAi TI0 MOJIYJII0 WM | rpaduyecKon
(PTP) JTUCLHUILIIMHE B LEJIOM. paboThI
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CpencTBo KOHTpPOJIsI, OPraHU30BaHHOE KaK
cnenuanpHas Oecena IMeIaroruueckoro

YcTHbIi paboTHHKAa C OOydJaroUMMCS Ha TEMBI, Bolpocs! 10
0npoccobeceIoBal | CBS3aHHBIE ¢ U3Y4aEMON IMCLUILIMHOMN, 1
TeMam/paszeiam
3 ue, paccuyMTaHHOE Ha BBIICHEHHE O0OBeMa
. JTUCIUTLTAHBI
(YO) 3HaHUU 06yqafomeroc;1 1o
OTIpeIeIIEHHOMY paszzeny, TEME,
npobjemMe u T.1.
Cucrema CTaHIapTU3UPOBAHHBIX
Tecr 3a/laHuH, MIO3BOJISIOIIAS
4 (T) aBTOMaTU3HUPOB Bapuanr tecra

aTb  TPOLEAYPY M3MEPEHUS  YpPOBHS
3HAHUW U YMEHUNO0Oy4Jarouerocs.

5 | Ok3ameHanmonHbl | CpencTBO TPOBEPKH 3HAHUH, YMEHUWH, | DK3aMEeHAIMOHHBIC
e Ouersl HaBBIKOB. MOXKET BKJIIOYATh KOMIUIEKC | OMJIETHI.
TEOPETUUECKUX BOIIPOCOB, 3ajad,

(Ob) -
INPaKTUYICCKUX 3aJaHUU.

3.1.Tekymnii KOHTPOJIb

OueHoYHBIE CpENCTBA TEKYIIEr0 KOHTPOJISI YCIEBAEMOCTH BKJIIOYAIOT KOHTPOJIbHBIE
BONPOCHI U 3a7aHus B opMe OIaHKOBOTO TECTUPOBAHUS /ISl KOHTPOJISI OCBOCHUS 00yUYaIOITUMUCS
pa3aenoB AMCUUILIAHBIL, TpueM PI'P.

Coaep:xanue pacyeTHO-Tpadpuueckoi padoThI.

Pacuerno-rpadguyeckas padora Nel nmo smHeiiHoi aaredpe.

Kpatkoe coneprkanue pacueTHO-Tpauieckoit paboThI:

Marpuusl u onpeaenureny. Pemenre cucteMm JHMHEHHBIX anreOpandyeckux ypaBHEHHH METOJaMH
["aycca, Kpamepa u oOpaTHOI MaTpHIIbL.

PacuetHo-rpaduyeckas padora Ne2 mo BeKTOpHO# anredpe.

Kpartkoe coaeprkanue pacueTHO-Tpaduueckoi paboThI:

BexTopsl, aelictBus Haj BekTopaMu. CKansipHOE, BEKTOPHOE, CMEIIAHHOE MPOU3BEICHHS BEKTOPOB.
PacyerHo-rpaduueckas padora Ne3 o aHaTUTHYECKOH reOMeTPHUH.

Kpartkoe copeprkanue pacueTHO-Tpaduueckoi paboTHI:

Paznuunbple BUIBI ypaBHEHUW MNPSAMOM M IUIOCKOCTH. B3amMHOE pacnojoXeHue MpsSMbIX Ha
IJIOCKOCTH, IJIOCKOCTEHN B IPOCTPAHCTBE.

KoMnuekT 3amanni

JJIS1 BBINIOJTHEHUs pacdyeTHO-Tpaguyeckux pador (PI'P)
1o qucuuIuivHe «JInHeiinas aaredpa»

PI'P Nel, yactp 1

-11 O 2 0 2
A=1 3 2 B=(0 -3 3
4 0 -3 1 1 -1

3aganue Nel. J[aHbl MaTPUIIBI
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Beimonauts geiicteus: A? +8BT .

2 2
3aganue No2. [IpogomxuTh JaHHOE MATPUYHOE PABEHCTBO (2A+3B)" —4A° —-6AB =...
Y TIPOBEPHTH €T0 JUTst MATpUIl 4 ¥ B U3 MIEPBOrO  3aJIaHMS.

3amanue No3. BIUUCIUTh ONpeeuTe b ABYMsI CIIOCOOaMU: Pa3IoKEHHUEM I10 TIEPBOM CTPOKE U
pa3JI0KEHUEM I10 IIEPBOMY CTOJIOLLY.

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

3ananue Ned4. /lnst naHHOM MaTpUIlbl HaTH 0OpaTHYIO MaTpully. CienaTh MPOBEPKY.

1 0 2
1 10
-1 2 3)

3ananue No5. Penuts matpuunoe ypasaenne AXB =C (maiitu X). Caenarts npoBepky.

S P LR P A P

3ananue Ne6. HaiiTu paHr MaTpuisl.

1 -1 2 3

0 5 4 3

2 3 8 9 15
3 -8 26 2)

PI'P Nel, 3apaHusi O pEeICHHUIO CHCTEM JIMHEHHBIX AJIre0pandecKux ypaBHeHHH

3amanue Nel. Pemuts cucremy MeronoM Kpamepa. CnenaTe mpoBepKy.

X, +4X, — Xy =2
2X +2X, +3X, =7
3% +6X,—2%, =1

3ananue No2. Pemuts cucremy u3 Nel metogoM oOpaTHON MaTpHUIIbI.

3aganue Ne3. Pemuts cucremy u3 Nel meronom ["aycca.

3ananue Ne4. Pemuts HEOJHOPOIHYIO cucTeMy MetoaoM ['aycca. Halitu oOriee pemienue u
YaCTHOE pelIeHUE.

X, + X, +2X;+3X, =5
3% +2X, — 4%, —2x, =1
oX, +4x, + 4x, =11
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3ananue NoS. Pemmth ogHOpOAHYIO cucTeMy MetoaoM ["aycca. Haiitu oGmiee pemenue u O@CP.
2%, +6X, —9%x;,—9x, =0
4x, —5%;+ X, =0
3% +3X, = 7%, —4x, =0
X, —3X, +2X; +5X, =0

PI'P Nel, vacts 2

P o6pasyror 6asuc B POCTPAaHCTBE M PA3JIOKHUTH

3amanue Nel. ITokasatk, 4To BCKTOpL m, n,
l ) :(2, 0, 3), ﬁ:(—Z,—l,l),§:(5,_4’13)_

BeKTOp A IO TOMY 6azucy: M =(1

Bananue No2. Jlansi Bektopsl M u . BBIACHUTH — KOJIMHEAPHBI JTH BEKTOPHI d U b .

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

Im|=6+2,|n|=2, (M) =135", & =6 —mm

3amanne Ne3.

3ananue Ned. Jlan A ABC  Hajiru 4B ecn AW-1;2),B(3;3;2),C(7;1;2).

3ananue No5. Ilpu kakux 'x" Bektopsl A u D nepnenmuxymnsapubl?

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

3aganue Ne6. Haiitu miomaas napauienorpaMma, OCTPOEHHOTO Ha BekTopax a u D .

a=2m-5nb=m+n,|m|=12|n]=3 (m, ﬁ):%.

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

3ananue Ne8. Jlansl BekTops & b, T . Buscrnts — KOMILJIAHAPHBI JIM BEKTOpHI. ECiiu BEKTOPHI He

KOMILTaHAPHEI, TO HAHTH 06beM MapajieNenuea, IOCTPOSHHOTO Ha BEKTOpax & b,y
OTIpEeNIeNIUTh — KaKylo TPOUKY OHH 00pa3yIoT.

a(l;-1;5),b (2;4;-2),c(3;0;1)

3aganue Ne9.  Jlna nuHeiiHoro omeparopa A 3aaaHbl 0o0pa3bl Oa3HMCHBIX 3JIEMEHTOB
Ag,, Ae,, Ae

3. 3ammcath MaTpuIly oneparopa A B Oa3uce €1, €5, €5 y naittn obpa3
ynemenra X .

Ae, =7e +3e,-26, Aeg,=g, —€,+4e, Ae, =28 +2¢,+3€
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3amanne Nel(0. Haiitu coOCTBEHHBIC 3HAUCHUS U COOCTBEHHBIC BEKTOPHI IMHEWHOTO ONepaTopa,

A (— 4 1)
3aJJaHHOTO B HEKOTOPOM Oa3uce MaTpuLei [

PI'P Ne 1, vactn 3

TIPOXOJIUT Yepe3 Touky B meprenankyspuo Bektopy N . HaiiTu TOUKy nepecedeH s mpsaMbiX i

YTOJI MEXKy HUMH, €CJIU A(3;5),0(1;3), B(0;5),n(-3;4).

3ananue Nel. Tlpsmas 't mpoxomut yepes Touxy A mapamrensHo Bektopy U . Ilpsmas l,

2 mpoxomurt uepes Touku A u B . Haiitu paccrosuue ot

1. Ipsamas

TOYKH IIEPECEUCHHUS] IPAMBIX '1 U '2 JO NPAMOU

3ananue Ne2. Jlana npsimast

3.

1, :

X=-8t—-3
y=3t+4, A(4;0),B(7;3), I,:9x-12y+2=0.

3ananue Ne3. HaiiTu paccTosiHUE OT TOUKH M, JI0 TLIOCKOCTH ¢ , IPOXOJsIIei uepe3 Touky A
NEPIEHAUKYIAPHO BEKTOPY N, eciu M, 0:;1;7), A@2;-1;4), n(6;22;-3).

3apanuie No4. Haiitu yroa Mexay IJIOCKOCTbIO (¢ U IJIOCKOCTBIO B , IPOXOSAIIEH Yepe3 TOUKU

AByC ecm @:5X+Yy+42-28=0, A(5;2;5),B(3;7;0),C(-4;-3;-1).
3aganue NoS. 3amucaTh KAHOHMYECKHE YpaBHEHUS MPSIMOIL, 3aJaHHOM OOIIUMH YpaBHEHHUSIMU.

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

3amanue Ne6. Haiiti TOuKy nepecedeHus mpsaMoii | W ImIOCKOCTH @ M yron Mexay HEMH.
-1
I ;_:X:_; a:X+2y-3z-12=0.
4 2

1 mpoxonauT uyepe3 Touku A u B. Ilpsmas

2 TIPOXOJAMT uepe3 TOuKy M

3amanue Ne7. ITlpamas

MNEPICHAUKYIIPHO IJIOCKOCTH & . Haiitu yYroj MExay nmpaMbIMU
OHM B OJHOMU IIJIOCKOCTH HJIH CKpCIIUBArOTCA.

1 W "2H BBIACHUTD — JICKAT JIN

A9;-31),B(4,4,-5),M (-111,-11), a:2x+3y-z-1=0.

(x+3)°  y* _
3ananue No8. Jlng nanHoi kpuBoit 49 25 yKa3aTh (OKYChI, SKCIIECHTPUCHUTET,
nupekTpuckl. [loctpouts KpuByto, 300pa3uTh GOKYCHI, TUPEKTPUCHI.

3amanne Ne9. [IpuBecTu ypaBHCHHE KPUBOI 9x* —25y® —18x + 200y —616=0
KaHOHMYECKOMY BUJLY U IOCTPOUTH KPUBYIO.

KounTtpoJbHble 3a1anus (mpuMepbI)
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BapwuaHr.

1. HaitT 3HauyeHus MaTPUYHOIO MHOIO4Y/1€Ha F (A)

-1
f(x):—x3+2x2—x+3,A=( OJ
3 2

3 -1 7 2 4
-8 2 -6 -3 -13

2. HalAiTn paHr maTpuubl NPUBEAEHNEM K CTYNEHYaATOMYy BUAY 1 3 13 > 17

1 2 1
3 5 3
2 7 -1

3. Bblumcanto onpeagenntenb npusegeHNem K CtyneH4aTtomy smay

4. Halitu matpuuy, obpaTHyto AaHHOW (a). Pewuntb maTpuyHoe ypasHeHue (6)
1 2 1
3 5 3 1 -2 -2 3 5
[X =
(@ \2 7 -1 6) -3 4 3 -1 0

5. PewunTb cnucTemy ypaBHeHMI. YKa3aTb obluee M 04HO YacTHoe pelleHue (a).

PewunTb cucTemy € MOMoLLbIO 06paTHOW MaTpuLbl 1 No dopmynam Kpamepa (6)

4x, +9X, —5%X; —8X, =5 X, +2X,+ X, =5
3%, +7X, —2X, —4x, =4 3%, —5X, +3X; =—7
(a) 2%, +5X, + %X, +3X, =3 (6) 2X +7X, —X; =13
BapuaHr
1. PacnucaTb pasnoxkeHune BeKTopa i MO BEKTOPaAM 61 a’F
x={5,-12,1} p={1-3,0} q={1-11} r={0,-12}

2. KonnnneapHsbl im sektopbl P n 47?

a={2,01} b={-231 p=2a+2b gq=3a-2b

3. [aHa nMpammnaa c BepPLUMHAMM B TOYKaAX AAAA,

A(-2,48), A(4,-12) A(-8710) A(-34,-2)

HainTu:

a) yron mexay pebpamu AA, , AA,
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6) 06bem nupamuasbi
B) A/IMHY BbICOTbI OMNYLWEHHOMN Ha rPaHb AAA
r) HAUTW ANUHY MeZMaHbl, NPOBEAEHHYIO N3 BEPLUMHbI Ak pebpy A A,

4. BbluMCAWUTb NAOLWAAL NapasnenorpamMma, NOCTPOEHHOTO Ha BekTopax & u D & —yron mexay

sektopamu P un Q

. . T
— — — — — — o =—
a=2p+q,b=p-3q,  [p[=2 [q[=2 4.
BapuaHTt
1. HaliTh paccTtoaHuMe OT TOYKM IVlo 0,0 NA0CKOCTH (M1M2M3):

M, (-9;10;2) M,(0;7;-4) M,(4;8-1) M,(-2;13)

X+y+z-2=0
X—y-3z+6=0

2. BbInucaTb KAHOHWYECKOE YpaBHEHME NPAMOIA: {

Xx-2 y-3 z+1

3. HaltTu TouKy nepeceyeHuns Nnpamoit u nnockoctn: 1 1 —4 yX+y+2z2-9=0,

x-1 'y 1z
4. Havitn Touky P cummerpuunyio Touke P otHocuTensHo npamoii | : P(O’_l’ 3) " 1 -1 1.
5. HanucaTb ypaBHEHME NIOCKOCTU O NPOXOAALLEN Yepes TOUKY Mo nepneHANKyNApHO npamoi

(MiM;), My (3,2,0) M, (415) M,(2-14)

6. HainTn KocnHyc yrna mexay naockoctamm &1 n &
a:3Xx-y+3=0 a,:x-2y+52-10=0

BapuaHT 3a1aHuil IPOMEKYTOYHOI'0 TECTa

-2 0 8 1 -5
3 -1 7 2 4
-8 2 -6 -3 -13
1.1. HaiiTu paHr MaTpuLbl NpUBeAEHUEM K CTYNEeHYaToOMy BUAY 1 -3 13 5 17
[ 1 —2} [—2 3 5 j
(X =
1.2. PelwunTb MaTpmMyHOE ypaBHEHME -3 4 3 -1 0

X, +2X, +%; =5
3%, —5X, + 3%, =—7
2X +7X, — %, =13

1.3. Pewntb cuctemy no dopmynam Kpamepa
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5 p.ar x={5-121 p={1-30} q={L-L11}

2.1. HanucaTb pa3noxeHune sektopa X no sBekTopam
r={0,-12}

- — g g

2.2. BbluMCAMTB NAOWaAL Napanienorpamma, NoCTPOEHHOTO Ha BekTopax a u b a — Yro Mmexay BeKTopamu Puq

T
p|=2 o] =2 4=

’

a=2p+q b=p-3q
2.3. laHa nupamumaa ¢ BepLIMHaMmM B TOYKaxX A1A2A3A4 A1(6'1!3), A2(61_21_3), A3(2'2’0), AA(_511’ O)

Haiit g iMHY MeanaHbl, NPOBEAEHHYIO U3 BEPLUMHBI Ai K pebpy A2A3

Xx-2 y-3 z+1

3.1. HaiiTi TouKy nepeceyeHna npamon u naockoctn: 1 1 —4 pX+y+2z-9=0
x-1 vy z
3.2. Haiitn Touky Pl CMMMETPUYHYIO TOUKe P orhocurensro NpPAMOI I P(O’_l’ 3) " 1 -1 1

(MM,),

3.3. Hanucatb ypaBHeHue naockoctn O npoxogawei yepes TouKy M 0 ¥ nepneHANKYNApHO npamoi

Mo(3;2;0), M,(4:15) M,(2-14)

2 2
4.1. laHa KpuBasA BTOPOro nopaaka X" +4y" -12x+16y+16 =0 . Mony4nTb KaHOHUYECKOE YpaBHEHME KPUBOM U NMOCTPOUTDL .ee

! ! !
4.2, CocTaB1Tb MaTpuLy nepexoaa ot basuca €1:€,,85 6asucy € .68 , ecnm
€ =26 +6,+8€,;, 8 =8 —&,+6€,; 6 =6 +26, +6,

Kpurepun onenku:

- OLEHKa «3a4TEHO» BBICTABISIETCS CTYACHTY, €CIM  OH PEryJsIpHO B TEYEHHE CEMECTpa
MPEJICTaBIIsUT PElIeHMs] 3aJlad, BBIMOJHUI IOJTHOCTHIO BCE 3aJaHUS U MX 3aIIUTUJI, OTBETUB Ha
BOIIPOCHI IIPETIOAABATENS;

- OLICHKA «HE 3auTEHO» BBICTABJISETCS CTYIEHTY, €CIIM OH HEPETYJSIPHO B TEUYEHUE CEMECTpa
NPEJCTaBIsUl PELICHUs 3a]ad, BBIIOJHWI 33aJaHHs HE MOJIHOCTBIO MM BOOOIIE HE NPEACTaBIIsI
paboTbl Ha TMPOBEPKY, JOMYCKAET CYLIECTBEHHbIE HETOYHOCTH B OTBETaX Ha BOIPOCH
IpenoaBaTersl.

Jlnst mpoBeieHUsT TEKYyLIero KOHTPOJS 3HAaHWN CTYACHTOB B JAMCTAaHIIMOHHOM (opmare B
pa3paboTaHHbIX Kadenpoit «MaremaTuka» OHJAHH-Kypcax UMEIOTCS NMPOMEXYTOUHbIE (IPOOHBIE)
TECTBHI.

3.2. [Ipome:xyTOYHAA aTTECTALMS

[TpomexyTouHast aTTecTanus - (3K3aMeH) MPOBOJUTCS 110 OUieTaM B YCTHOU (opMe.
Bpewmst U1 moAroTOBKM OTBETA HA BONPOCH! HE Oosiee 45 MUH.

buner BKiIt04aeT TEOPETHUECKUN BOIIPOC U 3aJIaUH.

KommiiekThl 5K3aMeHallMOHHBIX OUJIETOB XpaHsATcs Ha Kadenpe «MaTeMaTHuKa.
TunoBble BADHAHTHI OWJIETOB NMPUJIATAIOTCS.
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CoNoA~WNE

N Y ol
~AWNEO

15.
16.
17.

18.
19.
20.
21.
22.
23.
24.
25.

Noakown

8.
9.
10.

KommiekT Bonpocos
10 JucIMIUIMHE«/IuHelinas aaredpa»

Martpuibl, TUIIBI MaTPHIL.

Orneparuu ¢ MaTpuilaMu, X CBOMCTBA.

YMHOXEHUE TPSIMOYTOJIbHBIX MATPULI.

MatpuuHas ¢popMa 3alIUCH CHCTEMbI TUHEHHBIX alNTeOpandecKux ypaBHEHHH.
Onpenenurenyu U UX CBOKCTBA.

[Tonstue onpenenuresnss. MUHOPHI U anredpanyecKkue T0NOJTHEHUS.

CucreMbl TUHEHHBIX anreOpanyecKux YpaBHEHHM, OCHOBHBIC MOHATHS U OMPE/CIICHUS.
[IpaBuno Kpamepa pemieHust CUCTEM JIMHEMHBIX YPaBHEHUMU.

OOpatHas MatpuIa U €€ BbIUMCICHHE. Y CIIOBUE CYIIIECTBOBAHUS 0OpATHOW MaTpPHUIIBI.

. Pemienue cucreM NTMHEHHBIX adredpanyecKux ypaBHEHUNH METOJIOM 0OpaTHOM MaTpHIIbI.

. Meron I'aycca pelieHus cucTem JIMHENHBIX YPaBHEHUM.

. Pelrenrie npon3BOJIBHBIX CUCTEM JIMHENHBIX YpaBHEHU MeTOI0OM ["aycca.

. Panr matpunsl. Teopema Kponekepa — Kanemu.

. OnHOpOAHBIE CUCTEMBbl JHMHEMHBIX ypaBHeHMH. Kpurepuil cyiiecTBoBaHUS HETPUBHAJIbHBIX

pelICHHUIA.

[TonsiTHe BEKTOpa M JIMHEMHBIE ONIEpalluy HaJl BEKTOPAMM, CBOMCTBA OIlEpaLUi.

Jlunelinass KOMOWHAIIMS BEKTOPOB.

JInneliHas HE3aBUCHUMOCTb M JIMHEWHAsI 3aBUCUMOCTbh I'€OMETPUYECKUX BEKTOpPOB. Kpurepuit
JIMHENHON 3aBUCUMOCTH.

[Tonstue 6a3uca. Koopaunats! BekTopa.

OproHopMupoBaHHbIi 0a3uc. PasnoxkeHne BekTopa 1o BeKTopaM 6asuca.

YnopsaoueHHas TpoKa BEKTOPOB.

CkansipHoe, BEKTOPHOE M CMEIIaHHOE MPOU3Be/IeHNE BEKTOPOB B OPTOHOPMUPOBAHHOM 0Oazuce.
Y ¢noBus OpTOrOHAIBHOCTH, KOJUWIMHEAPHOCTH U KOMIUIAHAPHOCTH BEKTOPOB.

JInnenHble IPOCTPAHCTBA.

Martpuua nepexosa ot 6a3uca k 6a3ucy.

CoOcTBeHHbBIE BEKTOPBHI U COOCTBEHHBIE 3HAUEHUSI MATPHIIBI.

AHauTH4YecKasi reomMeTpus

Cucrembl koopauHAT. JlekapTOBbl NPSAMOYTOJIbHbIE KOOPAMHATHI HAa IUIOCKOCTH U B
IIPOCTPAHCTBE.

[TonsipHas cucrtemMa KOOpIUHAT.

Paznuunble TUIIBI ypaBHEHUH TIJIOCKOCTH U MIPSIMOM.

Beruncnenne paccTossHUNA MKy 1BYMs TOYKaMH, TOYKOM U MPSMOM, TOUKOW U IIIOCKOCTBIO.
Brluncnenue paccTossHUS MEXKIY CKPEIMBAIOIIMMHUCS IPIMBIMH.

Beruncrienye yrioB Mex1y IByMsl IPSMBIMH, MIPSIMOM U TUIOCKOCTBIO, IBYMsI INTOCKOCTSIMH.
KpuBble BTOporo nopsiika MX reoMeTpU4ecKHe CBOWMCTBA M ypaBHeHHMd. [IpuBeneHue kpuBoi
BTOPOTO MOPSAJKA K KAHOHUYECKOMY BHU]TY.

KanoHnveckue ypaBHEHHUs 3JUIMIICA, THIIEPOOIIBI, TapaboIIbl.

YpaBHEHHE MOBEPXHOCTH BTOPOTO MOPsIJIKA.

KanoHnnyeckue ypaBHEeHUs Cepsl, SIUIUIICOUIA, KOHYCOB, THIIEPOOIOUI0B, MapaboIou/I0B.

TunoBbie BApUAHTHI OUJIETOB
1o JucuuIuivHe «JInHeitHas aaredpa»

27



MMHUCTEPCTBO HAYKHU U BBICIHIEI'O OBPA30OBAHUS POCCUMCKOM ®EJEPALIN
®EJIEPAJIBHOE I'OCYJIAPCTBEHHOE ABTOHOMHOEOBPA3OBATEJILHOE
VUPEXJIEHWE BBICHIEI'O OFPA3BOBAHU S
«MOCKOBCKHUM MOJIUTEXHUYECKAU YHUBEPCUTET»
(MOCKOBCKHWMH MMOJIUTEX)

@akynbTeT 0a30BBIX KOMIETECHIIUH, Kadenpa «MaremaTtuka
Huctunuua  «JIuHeiHas anrebpay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIA BUWIET

g

3. PemmuTh cHCTEMY METOAOM OOPaTHON MaTPHULIbI {le —-3x, =12

1. Omnpenenurenu u X CBOMCTBA.

1 2
A= ,
2. Peummts MatpuuHoe ypaBHenue XB=A eciu [2 J

Jansl BexTOphl @ =(-59,8), b =(-31-2), €=(-810-10), [IpoBepuTh — KOMILIAHAPHBI JIA OHH.
Eciu HeT, HaiTH 00beM mapaluIeIenuIea, TOCTPOSHHOTO Ha BeKTopax a.b,C.

5. Haiitu yron mexay Bekropamu a=(1-2-2) u b=(202),

YTBepxkaeHO Ha 3acenannu Kadeapsl MareMaTuku « 03» 052023 r., mpotokoia Ne 10

W.o. 3aB. kadeapoit H.B. BacunbeBa / /

MHWHHUCTEPCTBO HAVKH U BBICILIET'O OBPA3OBAHIS POCCUMCKON ®EJEPALINA
®EJEPAJILHOE T'OCYJAPCTBEHHOE ABTOHOMHOEOBPA3OBATEJIBHOE
YUYPEXXJIEHWE BBICIIIETO OFPA30OBAHUS
«MOCKOBCKHH NOJIUTEXHUYECKUII YHUBEPCUTET»
(MOCKOBCKHWH NNOJIUTEX)

dakynbTeT 0a30BBIX KOMIETEHIUH, Kadenpa «MaremaTtuka»
Hucuunnuna «JIuaeitHas anreopay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BWIET

1. JIuneiinas komOuHaius BeKTopoB. baszuc. KoopaunaTs! BekTopa.

r 2 -1
A=|3 1 0
2. BbIYUCIUTE OnpeneuTelb MaTpuibl C = AT, ecin 011 } :
4%, — 2%, +3%X3 =12,
X, +5X, —3%3 =1,
3. Pemnre cucremy ypasHeHuii MetozoM ['aycca Lxl +3% = 2% =3.
4. Tlokazath, yto BekTopel M=(1-12) Nn=(2073), p=(-2-11) o6pasyror Ga3uc B MIPOCTPAHCTBE.

5. Jlano oOuiee ypaBHenue npsamoii  —2X+3y—5=0. HamucaTb: ypaBHEHHE TPAMOM C yIIOBLIM
K03 UIMEHTOM; yPABHEHHUE MIPAMON B OTPE3KAX; HOPMAIILHOE yPAaBHEHHE MPSAMOIA.

Yr1BepxkaeHo Ha 3acegannu Kadenpsl marematuku « 03» 052023 r., mpotokoa Ne 10
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W.o. 3aB. kadenpoit H.B. Bacunnesa / /

Jlnst mpoBeneHHsT MPOMEKYTOUHOIO KOHTPOJS 3HAHUM CTYACHTOB B JIMCTAHLIIMOHHOM
dbopmarte B pazpaboTaHHbIX Kadenpoit «MaTemaTrnkay OHIAHH-KypcaX UMEIOTCSI UTOTOBbIE TECTHI.
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