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1.  Hexau, 327241 ¥ IJIAaHUPYeMble Pe3yJbTaThbl 00y4eHHS 110
AUCHUIIMHE

K ocHOBHBIM yensim OCBOCHUS AUCHUIUIMHBI «JIMHEHas airedpay cienyeT OTHECTH:

- BOCIIUTaHHE Yy CTYICHTOB OOIIei MaTeMaTH4eCKON KYJIbTYpBhI;

- ipuoOpeTeHne CTyJeHTaMH IIUPOKOTr0 Kpyra MaTeMaTHYECKUX 3HAHUN, YMEHUM U HaBbI-
KOB;

- pa3BHUTHE CHOCOOHOCTH CTYACHTOB K WHAYKTHBHOMY W JEAYKTUBHOMY MBIIIJICHUIO
Hapsay ¢ pa3BUTHEM MaTEMaTUYECKON UHTYULINH;

- YMEHUE CTYJCHTAMH Pa3BUBATh HABBIKM CAMOCTOSTEIILHOTO U3YUCHUsS YI€OHOM 1 HAYY-
HOH JINTEepaTyphbl, COAEPKALEH MATEMATUYECKUE CBEACHUS U PE3YJIbTATHI;

- IOJITOTOBKY CTYICHTOB K JICATEIILHOCTH B COOTBETCTBHHY C KBATH(PUKAITMOHHOHN XapaKTe-
pUCTHKOI OakaliaBpa M0 HallpaBJICHUIO, B TOM 4ncie GOpMUPOBAHNE YMEHUH UCIIOJIb30BATh OCBO-
€HHbIEC MaTeMaTUYECKHE METO/Ibl B TPO(PECCUOHAIIBHOU IEATETLHOCTH.

- MOATOTOBKY BHICOKOKBAJIM()UIIMPOBAHHBIX KaJIpOB, BOCTPEOOBAHHBIX B YCIOBHIX UG-
pOBOI TYpOYJIEHTHOCTH M BBICOKMX TEXHOJIOTHYECKUX PHUCKOB COBPEMEHHOW HU(PPOBON IKOHO-
MUKH.

K ocHOBHBIM 3a0auam ocBOeHUs TUCUUIUTMHEI «JIuHelHas anreOpay clieyeT OTHECTH:

- OCBOGHHUE CTY/ICHTAMU OCHOBHBIX MOHSITHIA, METOJ0B, POPMUPYIOMINX OOIIYI0 MaTeMa-
TUYECKYIO MOJATOTOBKY, HEOOXOAUMYIO JIJIsl YCIICIIHOTO PEIICHUsI TPUKIAAHBIX 3a/1a4;

- (hopmupoBaHue y cTyaeHTa TpeOdyemoro Habopa KOMIETEHIIMI, COOTBETCTBYIOIIUX €r0
HAIPABIICHUIO MTOJIIOTOBKU U 00ECIICUNBAOIINX €r0 KOHKYPEHTOCTIOCOOHOCTh Ha PBIHKE TPY/A.

OO6yuenue no nucuuiuinHe «JIuHeiHas anreOpa» HampaBIeHO Ha (OopMUpPOBaHUE Yy 00yUaro-
mmxcs cneayronmx kommnerenuui B coorserctBun ¢ ®I'OC 08.03.01 (ypoBens 6akanaBpuaTa) Mo
HanpasyieHuto noarotoBku 08.03.01 CTpoutenbcTBO, yTBEPKAEHHBIM NPUKa30M MUHOOpHAyKU
Poccun ot 31.05.2017 No 481:

Kox n HanMeHoBaHNe KOMIIETEHITHI

NHaukaTopsl 10CTHKEHUS KOMIIe-
TeHLMH

OIIK-3. CnocobeH NpUHMMATh pEIIeHUs B
npoeCCUOHATBHON JI€ATEIbHOCTH, HCIIOJIb-
3ysl TEOPETUYECKHE OCHOBBI, HOPMAaTHBHO-
paBoOBYyIO 0a3y, MPaKTUYECKUH OMNBIT Karlu-
TAJILHOTO CTPOMTENHCTBA, a TAK)Ke 3HAHHS O
COBPEMEHHOM YpPOBHE €r0 pa3BUTHUS

NOIIK-3.1. AHanu3upyer crnocoObl WIIA METO-
JIMKY pelIeHus 3a/1a4 npodeccHoHaNbHOM Jie-
STETbHOCTU HA OCHOBE HOPMAaTHUBHO-TEXHHUYE-
CKOM JOKYMEHTAllMH, 3HaHUS MpodsieM OT-
paciiy U OIbITa UX PELICHHUS.

NOIIK-3.2. CriocoGeH ocyIiecTBIsATh cO0p U
cUCTeMaTu3aluio HHGopManuu o0 OIbITe pe-
IIEHUs 3a]1a4 MPo(hecCHOHATBHON JIeTeNbHO-
cTH, (OpMyJIMPOBATh 3a71a4 B cpepe npodec-
CHOHAJIbHOW JIEATENBHOCTH HAa OCHOBE 3HAHUs
po0JIeM OTPACTU U OTIBITA UX PEIICHUSI.
NOIIK-3.3. BnageeT MeTo1aMU OLIEHKH YCJIO-
BUI CTPOUTENBCTBA, BLIOOPOM MEpPONPUATUI
10 YCTPAHEHUIO HEOIaronpUATHBIX HHXKeE-
HEPHO-TE€OJIOTMYECKUX MPOLIECCOB (SIBICHUN),
crioco0amH OTpeieeHns] KayecTBa CTPOu-
TEJbHBIX MaTEPHAJIOB HA OCHOBE AKCIIEPH-
MEHTAJIbHBIX UCCIIEI0OBAaHUI X CBOWMCTB U




METOJIaMU OTIpeeTICHHS YCIOBUN pabOThI
CTPOUTENIbHBIX KOHCTPYKLHUH.

2. MecTo AUCUMILIMHBI B CTPYKTYpe 00pa30BaTeibHOM MPOrpaMMbl

Hucuurninuna oTHOCUTCA K o0s3aTenbHOM yacTu 6510ka bl: Monyns «Maremaruueckue u ecre-
CTBEHHO-HAyYHBIE JUCLUILTUHBD.
E¢€ nzyuenue odbecnieunBaeT u3y4eHUE TUCIUILTIHH
B obsazamenvroti yvacmu:
- MaTEeMaTHUYCCKUI aHaIn3;
- pusuka;
- BJICKTPOTEXHUKA U JIEKTPOCHAOKEHHIE B CTPOUTEIHCTBE;
- TeOpeTUYecKasi MEXaHUKa;
- COIPOTHUBJICHUE MATEPUAJIOB,;
- CTPOUTENbHBIE MaTepUabI,
- OCHOBBI pacueTa CTPOUTEIbHBIX KOHCTPYKIIUN;
- SKOHOMHKA M YIIPaBIEHUE B CTPOUTEIIHCTBE.
B uacmu, popmupyemoii ynacmuuxamu 06pazosamenbHbiX OMHOUEHUL
- YCTPOMCTBO U IKCIUTyaTaI¥sl MPOMBIIUICHHBIX 3aHU;
- TEXHOJIOTUU HH()OPMAIIMOHHOTO MOJICIIMPOBAHUS B CTPOUTEIIBCTBE.

3. CTpyKTypa M cojepKaHHe TUCHUILTHHBI

OO61mas TpyA0eMKOCTh AUCHHUILIMHBI COCTaBIsET 3 3a4eTHbIE eNuHULbI -108 uacos.

3.1. Buabl yueOHoli padoThl U TPY10eMKOCTh

n/n Bup yuyeoHoi padoTbi Koauecrso Cemectp 1
4acoB
AyIHMTOPHBIC 3AaHATHS 28 28
B ToM ynce:
Jlexuun 8 8
1.
CeMmuHapcKue/mpakTHYEeCKHUe 3aHATHS 20 20
2.
JIaGopaTopHBIe 3aHSTUS - -
3.
CamocronTesbHasi padoTa 80 80
IMpomexxyTouHas aTTecTamus
9K3aMeH c) E)
Hroro 108 108




3.2. TemaTuyeckuii IJIaH U3yYeHHU s TUCHUILINHBI

Pazmemnién B npmiioxkenuu 1 k padodeii mporpamme.

3.3. ConeprxaHue pa3esioB JUCHUTLTHHBI

BBeaenue

[Ipenmer, 3anaun U conepkaHne TUCUUIIMHBL. OCHOBHBIE ATAlbl Pa3BUTHS JUCLIUILINHEL.
CrpykTypa Kypca, ero MecTo ¥ pojib B IOATOTOBKE OakanaBpa, CBS3b C APYTUMH JUCIUTUIMHAMH.

Pa3nes 1. DineMeHTBI JIMHEHHOI aaredpbl

Tema 1. MaTpuubl 1 onpeaeuTeH.

[Tonsitue matpunel. Buasl maTpui. JleiictBus Haa MaTpuiaMu. Oniepaiuu HaJl MaTpUIaMU
U uX cBoicTBa. OmpeneauTeNn, uX CBOMCTBA U BhIYUCICHUS. [IOHATHS MUHOpa U anredpanye-
CKOTI'O JIONIOJTHeHHS. PaziioxkeHue onpenenuTens 1Mo dIeMeHTaM CTPOKHU WiIk cToJiona. Beraucie-
HUE OTPEICTUTENCH pa3InuHOTO TOPSIIKA.

OOpaTHas MaTpulla U AITOPUTM €€ BBIYUCIICHUSA. DJIEMEHTAapHbIE NPeoOpa3oBaHUs MaT-
put. [IpuBeneHre MaTpUIBl K TUaroHAIbHOMY WM TpanelueBUIHOMY BUy. MarpuuHast popma
3aIllUCH CUCTEMbI IMHEHHBIX aareOpandyecKkux ypaBHEHUN. PaHr MaTpuiibl.

Tema 2. Pemnenne cucreM JTHHEHHBIX ajJredpanyeckux ypaBHeHHIA.

CucreMbl JIMHEHHBIX alredpandeckux ypaBHEHHM, OCHOBHbIE MTOHATHS. Pemienue cucrtem
JUHENHBIX ypaBHEHUH MeTonoM Kpamepa, meTogom oOpatHoil MaTtpulsl, MetogoM [aycca. Teo-
pema Kponekepa — Kanemu. Pemenne npon3BOJIbHBIX CUCTEM JIMHEMHBIX YPaBHEHUH METOAO0M
I'aycca. PemieHne ofHOPOHBIX CHCTEM JIMHEMHBIX ypaBHEHUN. Kputepnii cynecTBOBaHUs HETPH-
BHUAJIbHBIX PEIICHUN.

Paznes 2. DiieMeHTBI BEKTOPHOI ajredpbl

Tema 1. JIuneiinsle onepanyy HaJi BEKTOpaMHU, UX CBOMCTBA. JIMHelHble KOMOMHAITUH BEK-
TOpoB. JIMHEWHas 3aBUCMMOCTb U HE3aBUCUMOCTb BEKTOpOB. baszuc cucremsl BekTopoB. Enun-
CTBEHHOCTH Pa3IoKEeHHs BEKTOpa 1o 6a3ucy. OpToHOPMHUPOBAHHBIN Oa3ucC.

Tema 2. CkansipHOe, BEKTOPHOE U CMEIIaHHOE MPOW3BEICHHUS BEKTOPOB, MX CBOMCTBA.
Y cI10BHS OPTOrOHAIEHOCTH, KOJUTMHEAPHOCTH, KOMITJIAHAPHOCTH BEKTOPOB. BEIunciienue crasip-
HOTO, BEKTOPHOTO ¥ CMEIIIAHHOTO TIPOM3BEICHUI BEKTOPOB, 3aIaHHBIX KOOPUHATAMH B OPTOHOP-
MHUpPOBaHHOM 0a3uce.

Tema 3. Jluneiinbie npoctpancTBa. [loHsaTHE 6a3uca IPOCTPaHCTBA TEOMETPUUECKUX BEK-
TopoB. [IpeobpazoBaHue MaTpUIIbl TMHEHHOTO OTlepaTopa MpHu rnepexo/ie ot 6asuca k 6azucy. Coo-
CTBEHHBIE 3HAYEHUS U COOCTBEHHbIE BEKTOPBI MAaTPHIIBI.

Pasagea 3. KommiiekcHbIe YHCJIA 1 MHOTOUYJICHBI

[TousiTne KOMIUIIEKCHOTO yncaa. @OpMBI 3aUCH KOMIIEKCHBIX yucen. JIedcTBUS Hal KOMILUIEKC-
HbiMU yncnamu. @opmyna Myaspa. M3BinedeHne KOpHS N-0H MMOJOKUTEIBHON CTETIEHH U3 KOM-
TUIEKCHOTO YyKcla. Pa3znoxeHne MHOTOIeHa Ha MHOKHUTETH. OCHOBHAsI TeOpeMa aiareOpshl.

Pa3nen 4. AnanmTnyeckasi reoMeTpust



Cucremsbl KoopauHaT. JlekapTOBbI IPSAMOYTOJIbHBIE KOOPANHATHI HA INIOCKOCTHU U B IPOCTPAHCTBE.
ITonsipHas cucrema KOOpAUHAT.
Tema 1. IIpsimble ¥ MII0CKOCTH
Paznuunble THIIBI ypaBHEHUH IUIOCKOCTH U YPABHEHUH MTPSAMOM (HA IJIOCKOCTH U B IIPOCTPAHCTBE).
Brrunciienre pacCTosiHUM MeXAy TBYMsI TOYKAMH, TOUKOM M IPSIMOM, TOYKOM U IJIOCKOCTBIO.
Brruucnenue paccTossHUsSI MEXY CKPEIIMBAIOIIUMHUCS MPSIMBIMH.
Bbruncnenue yriioB Mexy IByMs MPSMBIMHU, IPSAMOM M IUNIOCKOCTBIO, IBYMSI IIJIOCKOCTSIMU.
Tema 2. KpuBble 1 NOBEPXHOCTH BTOPOr0 MOPSAKA
KpuBsble BTOporo nopsijka, ux reoMeTpuueckue CBoMcTBa U ypaBHeHus. [ [puBenenre kpuBou BTO-
pOro nopsijika K KAHOHUYECKOMY BULY.
VYpaBHEHHE TOBEPXHOCTU BTOPOTro nopsiaka. Kanonnyeckue ypaBHeHus cepsl, uIunconsia, Ko-
Hyca, Turepooonaa, napadoiounaa.

3.4. TemaTuka NPpaKTHYeCKUX 3aHATHII M0 JucHUIINHe «JInHeliHas anredpay»

Ne 3ansTHs Tema 3ansaTHA

Pa3zgea 1. DiieMeHTHI JIMHEHHOH aaredpbl. MaTpulibl, 1eHCTBUSA
Haja Marpuiamu. OnpenenuTenu, UX CBOWCTBA U BBIYUCIICHHUE.
MarpuuHas 3anMch CUCTEMbI JIMHEHHBIX ypaBHeHUNH. OOpaTHas
MaTpHUIA U €€ BBIYNCIICHUE.

CucTembl TUHEWHBIX alredpandyeckux ypaBHEHHH, OCHOBHBIE 10-
HATHS U olIpesiesieHns. Pemenne cucrteM JIMHENHBIX YPaBHEHUI
metonoM Kpamepa, merosiom oOpatHoit MaTpulsl. Pemenue cu-

2 CTEM JIMHENHBIX ypaBHEHUHN MeTOI0M ['aycca. Panr maTpuLpbl.
Teopema Kponekepa — Kanemn. Merog I'aycca B Ipon3BOIbHBIX
CUCTEMaX JIMHEWHBIX ypaBHEHUN. OIHOPOIHbBIE CUCTEMBI JTUHEH-
HbIX YPaBHEHUH.

Pa3nes 2. DiieMeHTHI BeKTOPHOI1 ajredpbl. Bextopsl. JInnHei-
HBIE OIEepaliy HaJl BEKTOPAMHU, UX cBOMCTBA. JInHeitHoe npo-

3 CTPaHCTBO I'€OMETPUYECKUX BEKTOPOB. [IOHATHE TMHEWHON KOM-
OuHaIMK BeKTOPOB. JINHENHO He3aBUCUMBbIE U JINHEHHO 3aBUCH-
MBIE CCTEMBI BEKTOPOB.

[TonsTHe Ga3uca MpoOCTpaHCTBAa FeOMETPHUECKUX BeKTOpoB. Ko-

4 opauHaThl Bektopa. OpTroHOpMUpOBaHHBIH 6a3uc. Kommuneap-
HOCTb, OPTOTOHAJILHOCTh U KOMIUIAHAPHOCTH BEKTOPOB.
CxkansipHO€E IPOM3BEIEHUE BEKTOPOB U €70 CBOMCTBA. Y CIIOBHE Op-
5 TOTOHAJILHOCTH BEKTOPOB. BEKTOpHOE NMpOn3BEACHHUE IBYX BEKTO-
POB, €TI0 CBOMCTBA. Y CIIOBUE KOJJIMHEAPHOCTH BEKTOPOB
CwmenranHOe MPOU3BEICHUE TPEX BEKTOPOB U €ro CBOMCTBA. BbI-
qucIeHne o0beMa napaiesienuneia ¥ MMpaMubl. Y cJIOBUE KOM-
6 IIJIAHAPHOCTH BEKTOPOB. BBIYKMCIIEHNE CKAIAPHOTO, BEKTOPHOTO U
CMEIIaHHOTO MPOU3BENEHUI BEKTOPOB, 3aJJaHHBIX KOOpJIUHATAMU
B OPTOHOPMHPOBAHHOM 0Oasuce.

Jlunelinble mpocTpaHcTBa. PazMepHOCTh U 6a3uC JIMHEHHOTO Tpo-
cTpancTBa. Marpuiia nepexojaa ot 6aszuca k 6asucy. [Ipeodpazona-
7 HUE KOOPJIUHAT BEKTOpa MpU U3MeHeHuH Oazuca. JIuHelinblie one-
paTopbl, AEMCTBUS C JIMHEHHBIMU omneparopaMu. CoOCTBEHHbIE
BEKTOPBI U COOCTBEHHBIE 3HAUEHHSI MATPHUIIBI.




Pa3znen 3. KommiekcHble yncaa U MHOro4wieHbl MHOXECTBO
KOMIUIEKCHBIX 4Kcesl. POpMBbI 3aIIMCH KOMIUIEKCHBIX yucen. [lei-
CTBHS HaJl KOMIIJICKCHBIMH YnclaMu. Pa3inokenrne MHOTO4JICHa Ha
MHOJKHTEJIH, OCHOBHAS TeOpeMa alreOphl.

Paznen 4. AHaanuTu4yeckasi reoMeTpust

CucreMbl koopauHaT. Pa3nuuHbple TUIBI ypaBHEHHUH IIIOCKOCTH.
Pasnuynble TUIIBI ypaBHEHHH IPAMOM Ha IIJIOCKOCTH U B IIPOCTPaH-
cTBe. B3anMHOE pacnosioKeHue NPsIMBIX Ha INIOCKOCTH U B IIPO-
CTpaHCTBe. Boluncienue paccTosiHui MeXy AByMs TOYKaMu, TOY-
KOU U NpsAMOM. Brruncinenue paccTosHUS MEXIy CKpPELIUBAOIIH-
MUCS IpsAMBIMU. B3aumHOe pacmnosokeHue IocKocTei. Brruunc-
JICHUE PACCTOSHUM MEXKy TOUYKOU U IJIOCKOCTBIO.

KpuBbie BToporo nopsijika ux reoMeTpu4ecKre CBOMCTBA. Y paBHe-
HUSA 3JUIHIICA, TUrepOoibl, mapadosnsl OO0Iee ypaBHEHUE KPUBOU
BTOpOrO nopsiaka. [IpuBeneHre KpUBO BTOPOTO MOPSIKa K KAHO-
HUYecKoMy BUIY. [IOBEpXHOCTH BTOPOTO MOPSIIKA.
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4. YuyeOHO-MeTOAUYeCKOE U HH(POPMALIMOHHOE o0ecrieueHne

4.1. HopmatuBHble 1okyMeHTbI H 'OCThI

OI'OC 08.03.01 CrpoutenbcTBo. VYTBepkIEH mpukazomM MuHoOpHayku Poccun ot
31.05.2017 Ne 481.

Axkanemuueckuil yueOHbIi maH no HanpasiaeHuto noaroroBku: 08.03.01 Ctpoutenberso.
ITpoduns: Ypbanuctuka u ctpoutenbctBo. Popma o0yueHus — ouHasg-3aouHas. 2025.
O6pazoBarenpHas nporpamma. Hanpasnenue noarorosku 08.03.01. CtpourensctBo. Hampas-
JeHHOCTH (poduis): YpbaHucTuka u cTpoutenasbctBo. 2025.

Vka3 Ilpesunenta Poccuiickoit @enepannu ot 01.12.2016 Ne 642 «Ctpareruu Hay4yHO-TEX-
HoJsloru4eckoro passutus Poccuiickoit denepanum».

[Tpuxa3z MunucrepcTBa 06pazoBanus U Hayku Poccutickoit ®enepanuu ot 23.08.2017 Ne 816
«O6 yrBepxxaeHuu Ilopsaka NprUMEHEHUs] OpraHU3alUsIMH, OCYIIECTBISIOIUMU 00pa3oBa-
TEJBHYIO ICATEIIEHOCTD, QJIEKTPOHHOTO 00YUEHHSI, TMCTAHIIMOHHBIX 00pa30BaTebHBIX TEXHO-
JIOTHH IIpU peanu3annu o0pa3oBaTeIbHbIX IPOrPaMM).

4.2.  OcHoBHas JuTepaTypa

3ab6onorckuit B.C. JIuneiinas anrebpa u aHanuTHIEeCKast TeoMeTpus (yaeOHBIN KOMIUIEKC):
yuebHoe nocobue, 2-e uzn. Crep. M.: M3g-so UHOPA-M, 2022. 309 c. (Bricuiee ob6pa3zosa-
Hue: OakanaBpHar).

Cupotuna U.K. Jluneiinas anredpa v aHaTUTHYECKasi TEOMETPUS: HHTEPAKTUBHBIN KypC:
yaebnoe mocodue st By30B. CII6, M3a-Bo Jlans, 2022. 180 c.

Kypc nexuuii no nuHelHoH anredpe 1 aHAINTHYECKOM reoMeTpun: yuebnoe nocoodue. // Kyn-
psasueB b.1O., Marsm B.U., [Tokazees B.B., Uepkecosa I'.B. M.: MI'TY «MAMMNy, 2009. —
362c. [http://lib.mami.ru/lib/content/elektronnyy-katalog. DnexTponHsiit pecypc.]

4.3. JlomosHMTebHAS JIUTEPATypa


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

1. Kparkuii Kypc BBICIICH MaTeMaTHKH [DJIEKTPOHHBIA pecypc|: y4ued. - DIeKTpoH. AaH. -
MockBa:  Jamkos u K, 2017. - 510 c. [Pexum  pmocryma: URL:
https://e.lanbook.com/book/93522. - 3ar1. ¢ skpana.].

2. 3yb6koB B.I'., JIaxoBckuii B.A., Mapteiaenko A.U., Munocuies B.b., [Tymkaps E.A. Kypc ma-
TEMAaTHUKH I TEXHUYCCKUX BBICIINX y4eOHBIX 3aBenenuit. Yactu 1-4. M.: MITIY, 2012. 400
IK3.

3. Wnbun B.A., Ilo3usak O.I'. Ananutudeckas reometpus. M.. Hayka. ['naB.pen-us ¢puszuko-ma-
TeM. TuT-pbl, 1988. 224 c.

4. bexnemue, /[.B. Pemenue 3amau u3 Kypca aHAIMTHYECKOW T€OMETPUM W JIMHCHWHOW aui-
reOpsI [ DekTpoHHBIN pecypc]: yued. mocodue - DieKTpoH. aaH. - Mocksa: ®uzmariut, 2014.
- 192 c. [Pexxum goctyna: URL: https://e.lanbook.com/book/59632. - 3ari. ¢ skpaHa.]

4.4. DnekTpoHHBbIEe 00pa3oBaTeIbHbIE PecypcChl
[TpoBeneHue 3aHATHI U aTTECTallMi BO3MOKHO B AUCTAaHLIMOHHOM (hopMaTe ¢ IPUMEHEHUEM CH-

CTEeMbl JUCTaHIMOHHOTO o0yueHus yHusepcurera (CJO-LMS) Ha ocHOBe pa3pabOTaHHBIX Ka-
denpoii «MaremaTHKa IIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB (DOP) mo Bcem paznenam
POrPaMMBI:

Hazsanue D0P
Jluneiinas u BekTopHas anreopa | https://online.mospolytech.ru/course/view.php?id=3368
AHaTUTHYECKAs TECOMETPHUS https://online.mospolytech.ru/local/crw/course.php?id=2843

Jluneiinast anrebpa u ananutu- | https://online.mospolytech.ru/course/view.php?id=462
YCCKas rcOMCTpUsd

Pa3pabGorannbie DOP BKIIOUatOT TPEHUPOBOUHBIE U UTOTOBBIE TECTHI.
[Topsinox mpoBeeHus paboT B AUCTAHIIMOHHOM (hopMaTe yCTaHABIUBAETCS OTJIEIbHBIMU Paclo-
PSDKEHUSIMH ITPOPEKTOPa MO y4eOHOU paboTe M/UIN LIEHTPOM yueOHO-METOIN4YeCKOil paboThI.

Ka)KI[LIfI CTYACHT O6CCHC‘ICH HHAUBUAYAJIbHBIM HCOTPAHUYCHHBIM IOOCTYIIOM K 3HeKTp0HHOﬁ

OMOIMOTEKE MOCKOBCKOT'O MOIUTEXA

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

I/IHTepHeT-pecprLI BKIJIFOHAKOT y‘Ie6HO-MeTOI[I/I‘{eCKI/Ie MaTCepHraJibl B 3JICKTPOHHOM BHUJC, IIPCI-

CTaBJIEHHBIE Ha caiite mospolytech.ru B paznene: «llenTp MaremaTudeckoro oOpa3oBaHUs»

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

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

Ilone3nrie y‘{e6HO-MeT OJNYCCKHUEC U HH(bOpMaHHOHHLIe MaTepHraJbl HPCACTABIICHBI Ha calrax:
http://exponenta.ru, http://egworld.ipmnet.ru/ru/info/mathwebs.htm.

HepequL pecypcoB HH(I)OpMaI_II/IOHHO-TCHCKOMMYHHKaHHOHHOﬁ CCTHU «I/IHTepHCT» IJIs1 OCBOCHUA

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

4.5. JIulleH3MOHHOE U CBOOOHO pPacnpocTpaHsieMoe NPOrpaMMHoOe
o0ecrieyeHue


https://e.lanbook.com/book/93522
https://e.lanbook.com/book/59632
https://online.mospolytech.ru/course/view.php?id=3368
https://online.mospolytech.ru/course/view.php?id=462
https://online.mospolytech.ru/course/view.php?id=7621&section=1
http://mospolytech.ru/index.php?id=4486
http://mospolytech.ru/index.php?id=5822
http://exponenta.ru/
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm
http://www.i-exam.ru/
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Ne| HaumenoBanue | Pazpadorunk I1O JocTynHocTh Ccblika Ha Ennnblii peectp
(mpaBoob.1aga- (MMIEeH3MOHHOE, | poccHiiCKHX MPOrpamMm s
TeJIb) cB00OOIHO pac- 9BM u B/l (mpu Hagau4un)
NMPOCTPaHsieMoe)

1 [Astra Linux | OOO JIuueH3nOHHOE https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_id=9540

ACTPA" 36
2 | Moit Oduc OO0 "HOBBIE JIuuieH3noHHOE https://reestr.digital.gov.ru/ree
OBJIAUHBIE str/301558/?sphrase_id=9433

TEXHOJIOI'M" 75

4.6. CoBppeMeHHbIe npodeccuoHaIbHbIE 6a3bl JAHHBIX U HH()OPMAIMOHHBbIE CIpa-
BOYHbIE CHCTEMbI

Ilepeuenn pecypcoB cetn UHTepHeT, 10CTYNHBIX 1JIS1 OCBOEHUS I CHMIJIMHbBI:

HaunmenoBanue

Ccbl1ka Ha pecypce

HocTynHocTs

NudopmanuoHHoO-cipaBoOYHbIE CHCTEMbI

Stack Over flow

https://stackoverflow.co

Jocrynna B cetn MH-

TepHeT 0e3 orpaHuye-

CTBCHHBIX O6p330BaTeJH)HI>IX CTaH-
AapTOB BBICIICTO O6p330BaHI/I$[

m/ .
HUMI
Nndopmarmonnsie pecypest Cetnn | http:// www.consultant.ru | JIoctymso
Koncynprantlimroc
ITopran PenepanbHbIX rocynap-
http://www.fgosvo.ru. JlocTymHO

DJIeKTPOHHO-0UOJINOTEYHbIE€ CHCTEMbI

ru/

Jlanp https://e.lanbook.com/ HoctynHa B cetn Un-
TepHeT 0e3 orpaHuye-
HHH

IPR Books https://www.iprbookshop | locrynna B cetn WUH-

TepHeT 0e3 orpaHuye-
1305078

IIpodeccnonanbHbie 0a3bl JaHHBIX



https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
http://www.consultant.ru/
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basa qaHHBIX HAYYHOM AJIEKTPOH- http://www.elibrary.ru JlocTynHO
HO OMOIMOTeKN
(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | JoctynHo
noJuTeMaTuIecKas pedepaTHBHO-
oubnuorpaduueckas u
HayKoMeTpu4ieckas (OndmmomeTpu-
yeckas) 0a3za JaHHBIX

5. MaTepuajibHO-TeXHHYECKOe o0ecnevyeHne TUCIUIINHBI

MarepuanbHO — TeXHUYECKas 0a3a yHUBEpCUTETa o0ecleurBaeT IPOBEIEHUE BCEX BHJIOB
3aHITHUH, IPETYCMOTPEHHBIX YUYEOHBIM IUIAHOM, U COOTBETCTBYET JIEHCTBYIOIIUM CAHUTAPHBIM U
IPOTUBOIOXKAPHBIM IPABUIIaM M HOPMaM.

Kadenpa «MaremaTrkay He pacronaraeT COOCTBEHHBIM ayJIUTOPHBIM (DOHIOM U UCTIONb-
3yeT yuyeOHble ayTUTOPUU U3 0011ero GoHIa YyHUBEPCUTETA.

[Tpu HEOOXOUMOCTH ISl IPOBECHHUS MHTEPAKTHBHBIX MPAKTUIECKUX 3aHATUI HCIIOIb-
3YIOTCS KOMIIBIOTEPHBIE KJIACChl YHUBEPCUTETA.

6. MeTozmqecnme PEKOMEHIAIIUN

6.1. MeToauueckne peKOMEHAAIUM ISl PENoAaBaTe/Isl 10 OPraHu3anuu odyyve-
HUSA

[Ipexne Bcero, cienyer oOpaTuTh BHUMAHUE CTYIEHTOB Ha TO, UTO MPAKTUYECKU BECH U3Y-
YyaeMblii UMU MaTepuai He TpeOyeT Kakoil-mubo crenuanbHOl (JONOJHUTENbHOM) MOATOTOBKH U
BITOJIHE MOJKET OBITh YCIEIIHO U3Yy4Y€H, €CIIU CTYACHTHI OyAyT MOCEIIATh 3aHATHS, CBOEBPEMEHHO
BBINOJIHATH JOMAIIIHUE 33/1aHUS U MTOJIb30BaThCs (IPU HE0OXO0AUMOCTH ) CUCTEMOH IITAHOBBIX KOH-
CyJbTallMil B TE€UEHHE KaXKJIOr0 ceMecTpa. Boenmme B Kypc MaTeMaTHKU pa3/ieibl SBISIOTCS
KJIACCUYECKHMH, B TO 7K€ BPEMS OHU NTPAKTUYECKH OPUEHTUPOBAHBI, TAK KaK UMEIOT LIMPOKOE pac-
IIPOCTPAaHEHNUE I PEIICHUs Pa3HOTo poja 3a/1a4 BHYTPU caMOi MaTeMaTHUKU U MPUKIIAIHBIX 3a-
nad. FIX ocBOEHHE NOMOXKET CTYIEHTaM JIOTUYECKH BEPHO, apTyMEHTHPOBAHO W SICHO CTPOUTH
YCTHYIO U MUCBMEHHYIO PeYb, YCIEUTHO MPUMEHITh HAKOIJIEHHbIE 3HAHUSI B PO ECCHOHATbHON
JESATEIBHOCTH.

HeoOxonumo ¢ camoro Havasa 3aHATUNA peKOMEHJ0BATh CTY/€HTaM OCHOBHYIO M JOIOJI-
HUTEJIBHYIO JIUTEPATYpPy, a B KOHLIE CEMECTPA 1aTh CIIMCOK BOIIPOCOB AJIs IOATOTOBKH K dK3aMEHY.

Ha nepBom 3aHsATHN 110 JUCHMILIUHE CleAyeT 0053aTeabHO MPOMH(GOPMUPOBAThH CTYIEH-
TOB 0 BHJIE U (hOpMe MPOMEKYTOUHOH aTTECTALlUH 110 TUCIMIIMHE, CPOKAX €€ MPOBEIECHUS,
YCIIOBUSX JIOMYCKa K MPOMEKYTOYHOM aTTeCTallly, MPUMEHSEMBIX BUaX POMEKYTOUHOTO KOH-
TPOJISL.

W3noxxeHne TEOpEeTHYECKOro MaTepuaja JOJKHO COMPOBOXKAATHCA WILIIOCTPATUBHBIMU
IpUMepaMu, TIIATEILHO OTOOPAaHHBIMH MPENOaBaTesIeM TaK, YTOObl TEXHUUECKUE TPYIHOCTH U
BBIKJIQ/IKH [IPH PEIICHUH 334l HE OTBJIEKAJIU OT TJIaBHOTO: OCMBICIICHUS UJI€U U CYTU PUMEHS-
eMbIX MeToZ0B. ClielyeT Bcerza yka3plBaTh IPUMEPHI IPAKTUUECKOTO IPUMEHEHUS PACCMOTPEH-
HBIX Ha 3aHATHIX ypaBHEHUHN U POpMyI.


http://www.elibrary.ru/
http://webofscience.com/
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[IpakTuueckue 3aHATHUS AOKHBI ObITh OpPraHU30BaHbI MPENOJIaBaTEIeM TaKUM 00pa3oM,
4T0OBI OCTAaBAJIOCh BPEMs Ha MEPHOAMUYECKOE BBHIMOIHEHHE CTYJICHTaMH HEOOJBIION caMOCTOs-
TeIbHOU padOTHI B ayAUTOPHUH JIJIsl IPOBEPKH YCBOCHHSI M3JI0KEHHOTO MaTepuaa.

[IpenonaBaTens, BEAYIINN IPAKTHUECKUE 3aHATHSL, TOJKEH COTTIaCOBBIBATh Y4eOHO-TEMa-
TUYECKUH IJIaH 3aHATHUI C JJIEKTOPOM, UCIIOJIB30BaTh €AMHYIO CUCTEMY 0003HAYCHUIA.

[IpenonaBaTemnto cieayeT T0OMBATHCS CUCTEMATHUECKOW HEMPEphIBHON pabOThI CTY/ACH-
TOB B TEYCHHE CEMECTPa, HEOOXOAMMO BBISIBIISTH CUIIBHBIX CTY/IEHTOB U IIPUBJIEKATh UX K HAYYHON
paboTe, K y4acTHIO B pa3HOT'0 pojia OJIMMIINAJax U KOHKypcax.

CTylIeHT J0JKEH OlLyliaTh 3aMHTEPECOBAHHOCTD MPENoaBaTelisd B JOCTH)KEHUN KOHEU-
HOTO pe3ylibTaTa: B NMPHOOPETEeHUH OOYYAIOUIMMHCS TPOYHBIX 3HAHUM, YMEHHH W BIaJCHUS
HAKOIUICHHOM HH(OopMalmei uid pelieHus 3a1a4d B mpodeccuoHanbHOM e TeIbHOCTH.

Oo0pa3oBare/ibHbIC TEXHOJIOTHH

B03M0OXKHO ITpOBeICHNE 3aHATHI U aTTECTAIlMi B TUCTAHIIMOHHOM (popMaTe C MPUMEHEHUEM CH-
CTeMBbI JMCTaHIMOHHOTrO 00yueHus yHuBepcutera (CO-LMS) Ha ocHOBe pa3paboTaHHBIX Ka-
dbenpoit «MaremaTrKay 3IEKTPOHHBIX 00pa3zoBarebHbIX pecypcoB (DOP) (cm. m.4.4).

[Topsimok mpoBeneHust padoT B JUCTAHIIMOHHOM (hOpMaTe YCTaHABIMBAETCS OTICIBHBIMHU PACIIO-
PSUKEHHUSIMH TIPOPEKTOpa Mo yueOHOU paboTe U/Uii LIEHTPOM YyueOHO-METOAUYECKON pabOTHI.

6.2. MeTroauueckue yKazaHus 1Jsl 00y4aOUIUXCS 110 OCBOEHUIO
JAMCHUTITHHBI

Pa3zneu: 3j1eMeHTHI JIMHEHHOH ajareOpbl

Martpuusl u onpeneaurtenu. I[Ipexne Bcero, CTyI€HT J0JKEH MOHATH, YTO MaTpULAd —
3TO TabnuIa yuces (Ipu4eM 3Ta Tabiaula MOXKeT UMETh OJIMHAKOBOE YUCIJIO CTPOK U CTOJIOLOB, a
MOJKET OBITh U MPSAMOYTOJIbHOIN), 8 OTIPEAETUTENb — 3TO YUCIIO, 3aIIMChIBAEMOE B BUJIE KBaJpaT-
HOM TaOJMIIBI, TO €CTh ONPEENUTENN CYIIECTBYIOT TOJBKO Y KBaJAPATHBIX MATPHIL.

Crnenyet 00paTUTh 0CO00€ BHUMaHHUE HA ONEPAI0 YMHOKEHUS IPSIMOYTOJIbHBIX MaTpUIL
U MIOHATH, KAKUM IOJIy4aeTcsl MOPSAJ0K MaTpHLbl — pou3BeneHus. OcOOEHHOCTh MaTpPUI] TaKXKe
COCTOHUT B TOM, YTO MPOU3BEICHUE MATPUIl HE TIEpecTaHOBOYHO, TO ecTb AB # BA.Cnenyet 00s-
3aTeNbHO YOEAUTHCS B 3TOM, PELIMB COOTBETCTBYIOIINE 3a1aUH.

BaxxnpIiM siBsieTcst moHaTue oOpaTHOW MaTpuilsl. Hamo 3HaTh yclioBHE CyIIECTBOBAHMS
00paTHOW MaTpHILIbl U AITOPUTM ee mocTpoeHus. [locne ee BhIUMCIEeHUs 1esecoo0pa3Ho Jienarb
TIPOBEPKY MPABUILHOCTH PEIeH s, BHIIONHHB ONepaliio ymMHoxkenns A A= E (momkHa momy-
YUTHCS €TUHUYHAS MaTPUIIA)

[Tpu u3ydeHuu onpenenuTesell Hal0 YeTKO YCBOUTD MOHATHS MUHOpPA, ajredpandeckoro
JIOTIOTHEHHU S, 3HaTh MHOTOYHCIICHHbIE CBOMCTBA onpenaenurtens. [[is ocBOeHUs TEXHUKU BBIYHC-
JIeHUs OoNpeAenuTeNel 1ernecooopa3Ho, BEIOpaB MPOU3BOJILHBIA ONMpEAEIUTENb BBIIIE TPETHEro
MOPSAZIKA, PACKPBITh €r0 PA3IMYHBIMU CIIOCOOAMU, MPUMEHSS pa3ioXKeHHe U MO CTpoKam, U 1o
cronbiam. OOpaTuTe BHUMaHUE, KaKUEe CTPOKH (CTOJIOLIBI) TPeIOYTHTEIbHEE BEIOUPATH [T pac-
KPBITHS OTIPECIIUTENIS, 9TOOBI YIIPOCTHTH €T0 BeraucieHne. Oco6eHHo 3 (HEKTUBHO BEIYUCIICHUE
OTIpENIeNIUTEINS C TIOMOIIBIO AJIEMEHTAPHBIX NTPe0Opa3oBaHui, IPUBOIAIIMX €r0 K TPEYTOJIbHOMY
BUTTY.

[Tpu u3ydyeHnu pemeHnii cucTeM JIMHEHHbIX anredpanueckux ypasHenuit (CJIAY) obpa-
TUTE BHUMaHUE, PEXK/IE€ BCETO, HA MOHATHE PEIICHUS CUCTEMBI M YCIIOBHS CYILIECTBOBAHUS pelle-
HUH B 3aBUCHUMOCTH OT COOTHOLIEHHS MEK/y PAaHT'OM MaTpUIIbl, PAHTOM PACIIMPEHHON MaTPHIIbI
CHUCTEMBI M YUCJIOM HEM3BECTHBIX M ypaBHeHUU. OOpaThTe BHUMaHUE Ha YCIOBUS MPUMEHEHUS
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dbopmyn Kpamepa u Meroma oOpaTHOU mMaTpuilbl. BHUMaTenpHO pazdepute mpuMeEphl perieHUs
IPOM3BOJILHBIX CHCTEM JIMHEWHBIX anreOpanyeckux ypaBHeHHH metoaoM ["aycca (BBeneHue Oa-
3MCHBIX ¥ CBOOOTHBIX TIEPEMEHHBIX ).

Pa3nesi: 31eMeHTBI BeKTOPHOI ajredpbl

[Ipu n3yuenun naHHOW TeMbl OOpaTUTE BHUMaHUE HA JMHEHMHbIC ONepaluy Hajl BEKTO-
pamu, Ha IOHSTUS JINHEHHOW HE3aBUCUMOCTH | JIMHEHHOM 3aBUCUMOCTH BEKTOPOB, Ha (pyHIaMeH-
TajbHOE MOHATHE 0a3Kca BEKTOPHOTO MPOCTPaHCTBa (M OPTOHOPMUPOBAHHOTO 0a3uca), Ha pasiio-
JKEHHUE BEKTOpa 1o 06a3ucy.

3HaTh omnpeneieHe, FeOMETPUUECKUE CBONCTBA CKaJISIPHOTO, BEKTOPHOT'O U CMEIIAHHOTO
MIPOU3BEICHHUS BEKTOPOB, (OPMYJIBI JJII UX BBIYHCICHUS B BEKTOPHOU U B KOOPIUHATHOU (hopMme.
O0s13aTeNnbHO 3HATH U YMETh MPOBEPSITh YCIOBUSI OPTOTOHAIBHOCTH, KOJJIMHEAPHOCTH U KOMILIA-
HapHOCTH BEKTOPOB.

Pa3nesi: kKOMIJIEKCHbIE YHCJIa 1 MHOTO4JIEHbI

B stoM pasznene, npexe Bcero, HaJl0 NOHATh, YTO KOMIUIEKCHOE YHCIIO SIBUJIOCH PACIlIU-
pEHHEM TOHSTUS JICUCTBUTENBHBIX YHUCEN, 3HATH OMpeesieHne U TpU (POPMBI 3aHCH KOMILIEKC-
HOTO dYHcIa (anredpandecKyro, TPUTOHOMETPUIECKYIO U TIOKA3aTeIbHYIO), TEOMETPUIECKYIO HH-
TepIpeTaIio KOMILUIEKCHOTO YUCIa U B3aUMHO-0IHO3HAYHOE COOTBETCTBHE MEXK1Y MHOKECTBOM
KOMILIEKCHBIX YHCET M MHOKECTBOM TOUEK KOMILIEKCHON IJIOCKOCTH. 3HATh Gopmyity Diinepa.
KomrmuiekcHble yncia MOKHO M300pa)xarh C MOMOIIBIO BEKTOPOB HA KOMILIEKCHOM MIIOCKOCTH.
[ToaTOMY Omepanuu CiI0KEeHUS U BBIYUTAHUS KOMIUIEKCHBIX YHCEJI MOTYT OBITh CBEACHBI K OTIepa-
[[USIM CJIOKEHUS U BBIYUTAHUSI COOTBETCTBYIOLIUX BEKTOPOB.

Hano 3HaTh 1 yMeTh BBITIOJIHATH ONEpAllid YMHOKEHUS, ICTICHUS, BO3BEJICHUS B MTOJIOKHU-
TENIbHYIO CTENeHb KOMILIEKCHBIX YHCEN, 3alIMCAaHHBIX B TPUTOHOMETpUYECKOU (hopme, U3BIeUe-
HUS KOpHS N-OM CTEMEHU M3 KOMIUIEKCHOTO YKCIIa.

Crnenyetr oOpaTUTh BHUMAaHHME Ha TO, YTO MHOKECTBO KOMILJIEKCHBIX YHCEN SBIISETCS 3a-
MKHYTBIM, TO €CTh JIt00ast anredpandeckast onepaus HaJl KOMIUICKCHBIMU YUCIaMU HE BBIBOJUT
3a Mpeaensl 00JaCTH KOMITJIEKCHBIX YHCeT.

Hano 3Hath paznuuHble BUABI Pa3iokKEeHUs] MHOTOYWIEHA Ha MHOKUTENH JIJIS CIIy4aeB, KO-
I/1a Cpeay KOpHE MHOTOYJIeHa MOTYT OBITh KPaTHBIE, KOMIUIEKCHBIE KOPHU. DTU CBEACHUS OYAYyT
WCIIOJIH30BATHCS, HANPUMEP, B MHTETPATLHOM HMCUUCICHWU TPH BBIYUCICHHH WHTETPAIIOB OT
JIPOOHO-PAIMOHANBHBIX (DYHKIUN, TPU PEIIeHUU JIMHEWHBIX OJHOPOAHBIX MU depeHInaTbHBIX
ypaBHEHUU N-TO MOPSAJIKA C TOCTOSTHHBIMU KOA(PDUITUECHTAMH.

Pa3nen: ananuTnyeckasi reoMmeTpus

[Ipu n3ydeHnn aHaTMTUYECKON T€OMETPHUH CIENYET, IPEXKIE BCETO, MOHATD, UTO €€ 3a7a4eil  sB-
JISIeTCS U3YYCHHE TEOMETPUUECKUX O0BEKTOB MPHU MOMOIIM aHATUTHYECKUX METOJOB anreOphl U
MaTeMaTUYeCKOoro aHaiau3a. B 0oCHOBe Takoro noaxo/ia JIeKUT METO/I KOOPJIMHAT, BIIEPBBIE CUCTE-
MaTuyecku mpuMeHeHHbIN P. JlekapToM. OCHOBHBIE TIOHATHS TEOMETPUH (TOUYKA, MpsMasi, TI0C-
KOCTh) SIBIIIIOTCS HEOTPEACIIEMbIMH, U JJI1 UX OMHCAHUS MPUMEHSIETCS aKCUOMaTHUYeCKU Me-
TOJ1, TIO3BOJISIFOIINM YCTAHOBUTH B3aMMHO O/IHO3HAYHOE COOTBETCTBUE MEK/y MHOXKECTBOM TOUYEK
PsIMON U MHOXKECTBOM JEHCTBUTENBHBIX YHCET U, TAKUM 00pa3oM, BBECTH CUCTEMY KOOPIMHAT.
Hano getko ycBOUTH paznudnbie (OpMBI ypaBHEHUHN TIPSIMOU U TNTIOCKOCTH YMETh MEPEXOIUTh OT
oJlHO# Qopmbl K apyroit. Cieayer OCMBICIUTD U YCIENIHO MPUMEHSTh PEIICHUs! KJIaCCHUECKUX
3aJa4 aHAIUTUYECKOM T€OMETpUH O B3aMMHOM PACIIOJIOKEHUU NPSMBIX U IUIOCKOCTEH, yMEThb
OTIPEICIISATh YIIIbl M PACCTOSHUS MEXKAY Pa3IMYHBIMU T€OMETPUUECKUMU O0BEKTAMHU.

OTMeTHM B 3aKJIIOUYEHHUE, YTO YCIENIHOE M3Y4YeHHE TUCUUILIMHBI «JIuHelHas anreOpay,
nproOpeTeHne He0OXOIMMBIX KOMITIETCHIIMH, YMEHHI U HABBIKOB BJIAJICHUSI MATEMAaTUYECKHIM arl-
napaToMm TpeOyeT OT CTYIEHTOB OOJBIIION CaMOCTOSITEIbHONU paboThl. OOpaTuTe BHUMAHHE, YTO
KOJIMYECTBO YacOB, OTBOAMMBIX Ha CAMOCTOSTEIbHYIO paboTy B COOTBETCTBUH C yYEOHBIM ILIa-
HOM, OOJIBIIIE YKCTIa 9acOB, OTBOJMMBIX Ha BCE BUJIBI AYJUTOPHBIX 3aHATHH.

7. DoHJ OLIEHOYHBbIX CPE/ICTB
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@DOH/JT OLICHOYHBIX CPEACTB IpenacTaBieH B [Ipunoxenun 2 k padbodeil mporpaMMe U BKIIOYAET
pa3aesbl:

1. MeTtoabl KOHTPOJIA U OLIEHUBAHUS PE3YyIbTaTOB 00y4YEeHHUS

2 llIkana 1 KpUTEPUU OLICHUBAHUS PE3YyIHTATOB OOYUCHUS

3. O1ieHOYHBIE CpE/ICTBA

3.1. Texymuii KOHTPOJIb

3.2. [IpoMexxyTouHas aTTecTaius
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08.03.01. CrpoutenbcTso.

Ilpunoscenue 1

Ipoduin:
YpOaHHUCTHKA M CTPOUTEILCTBO.
(bakamaBp)
®opma 00y4eHUS — OYHO-320YHAS
I'ox nadopa 2025/2026
Buabl yueOHoii padoThl,
BKJIIOYAsl CAMOCTOATEIbHYIO Buabl camocTosiTesibHON padoThI Dopmbl
=3 = aTrecTa-
5 aldoTy CTyJeHTOB CTY/ICHTOB
Paznen § é paboty CTyA ’ A nuu
8 = M TPYI0EMKOCTh B 4acax
n/n CP | KC
J | II/C | JIab C p K.P. | K.IL. | PT'P | Pedepar | K/p | O | 3
IlepBblii cemecTp
Paznes 1. DieMeHTBI JIMHEHHOM aJI-
redOpbl. Matpuiiel, 1eicTBYs HaJl MaTpu-
11 | Hami. Omnpenenureny, MX CBOMCTBA U BbI- 1 3 5 9
| uncnenne. MaTpuyHas 3aich CUCTEMBI 8

JUHENWHBIX ypaBHeHMH. OOpaTHas MaTpuia
U €€ BbIYMCIICHHE.
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1.2

CuctemMbl  JIMHEHHBIX  anreOpanyecKux
ypaBHEHUN, OCHOBHBIC MOHSATUS U OIpEe-
JeHus. PemeHue cuctem JIMHEHHBIX YypaB-
HeHu Mmerogom Kpamepa, merogom oopat-
HOM MaTpuilbl. Penienue cuctemM JMHEMHBIX
ypaBHeHUM MetonoMm l'aycca. Panr mar-
punbl. Teopema Kponekepa — Kamemnu.
Merop I'aycca B IpOM3BOJIBHBIX CUCTEMAX
JUHENUHBbIX ypaBHeHUH. OIHOPOJHBIE CH-
CTEMBI JINHEWHBIX YPaBHECHHM.

Boiiaua 3aganmnii PI'P Ne 1 no inHeiHo#
ajareope.

1.3

Paznen 2. DiaemMeHTHI BEKTOPHOI aJi-
reopol. Bekrtopnl. JluHeliHble omneparuu
HaJ| BEKTOpaMH, UX cBoiicTBa. JIuHeiHOe
MIPOCTPAHCTBO I€OMETPUUYECKUX BEKTOPOB.
[TonsTe nMHEHMHONW KOMOMHALIUKM BEKTO-
poB. JINHEWHO HE3aBUCUMBIE U JIMHEWHO 3a-
BHCHMBIE€ CHCTEMBI BEKTOPOB.

1.4

[TonsiTue 6a3uca NPOCTPAHCTBA T€OMETPH-
YECKHMX BEKTOpoB. KoopmHaThI BEKTOpA.
OptoHopMupoBaHHbIi 0a3zuc. Konnuneap-
HOCTb, OPTOrOHaJIbHOCTb U KOMIIJIaHAp-
HOCTb BEKTOPOB.

1.5

CxansapHO€ MPOU3BEICHHE BEKTOPOB U €0
CBOMCTBA. Y CIIOBUE OPTOTOHAIIBHOCTH BEK-
TOpOB. BekTopHOE mpousBeaeHne AByX
BEKTOPOB, €r0 CBOMCTBA. Y CJIIOBHE KOJUIH-
HEAPHOCTH BEKTOPOB.
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Boinaua sagaumnii PI'P Ne2 mo BekTop-
HOM aJjiredpe.

1.6

CwMmenianHoe MPOU3BEICHUE TPEX BEKTOPOB
U €ro cBolicTBa. Brruncienue oonema ma-
pajutenenumnena 1 mTupaMuabl. Y cioBue
KOMILIAHAPHOCTH BEKTOPOB. Briuucienue
CKJIIPHOTO, BEKTOPHOTO M CMEIIAHHOTO
MIPOU3BEJICHUN BEKTOPOB, 33JJaHHBIX KOOP-
JMHATaMHU B OPTOHOPMHUPOBAHHOM Oa3mce.

1.7

JIuneitnpie pocTpaHcTBa. PazmepHOCTh U
0a3uc JTuHENHOro mpocTpancTa. Marpuna
nepexoia ot 6asuca kK 6asucy. [Ipeodpaszo-
BaHME KOOPJIMHAT BEKTOpA MPU U3MEHEHUU
Oaszuca. JIuneiinbie onepaTopsl, JEUCTBUS C
TMHEHHBIMU onepaTopamMu. CoOCTBEHHBIE
BEKTOPBl M COOCTBEHHBIC 3HAYCHHS MaT-
punibl. Boinaua 3aganunii PI'P No2 no Bek-
TOPHO# aJjre0pe.

1.8

Pa3nen 3. KommiekcHble Yucjia 1 MHOTO-
YyjieHbl MHOXECTBO KOMIUIEKCHBIX YHCEIL.
@DopMBI 3aIIMCH KOMIUIEKCHBIX yucen. Jlen-
CTBHsI HaJ KOMIUIEKCHBIMU uunciamu. Pas-
JIO’)KEHUE MHOTOYJIeHa Ha MHOKUTENH, OC-
HOBHasl TeOpeMa anreopsl.

KoHTpoJibHbIIi TecT o ajredpe

10

1.9

Pa3nes 4. AHannTn4yeckasi reoMeTpus

Cucrembl KkoopAuHAT. Pa3nuyHble THUIIBI
YPaBHEHHUH IJIOCKOCTU. PaznuuHble THUIBI
YpaBHEHUH MPSIMOM Ha IJIOCKOCTH U B MPO-

11
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cTpaHcTBe. B3auMHoe pacnosoxxenue nps-
MBIX Ha IJIOCKOCTU U B IIPOCTpaHCTBE. BhI-
YUCJIEHUE PACCTOSIHUM MEXIY BYMs TOY-
KaMH, TOYKOH U npsiMoil. Beruucienue pac-
CTOSIHUSL MEXIY CKPEIIMBAIOLIUMHUCS MPsi-
MBbIMHU. B3auMHOE pacrosiokeHue II0CKO-
cTeil. BplunciieHHe pacCTOSTHUM MEXIy
TOYKOW M IIOCKOCTBIO.

Beiiaua 3aganuii PI'P Ne3 mno anaaurtu-
YECKOIl reOMeTPHH.

1.10

KpuBbie BToporo nopsiika ux reoMerpuye-
CKME CBOWCTBA. YpaBHEHUA DJUIMIICA, TH-
nepOoinbl, mapabonsl OOmiee ypaBHEHHE
KpuUBOW BTOpOoro mnopsaka. IIpusenenue
KpUBOW BTOPOro MOpSAKA K KaHOHUYE-
ckomy BuAy. [loBepXHOCTHM BTOpOro IO-
pAaKa.

KoHTpPOIBLHBIH TECT MO0 aHAJIMTUYECKOH
reoMeTpHuu

12

dopMma aTTecTaluu

13-
14

Bcero yacoB nmo gucouniinge

20

80

PI'P

2 Te-
cra
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Ilpunoscenue 2

®OHJI OHEHOYHbLIX CPEJICTB
MO JUCLMILIMHE

«J/IunerHas ajaredopa»

Hamnpasnenue noarotosku: 08.03.01 «CtpoutenscTBO».
[Tpoduns: «YpOaHUCTUKA U CTPOUTEITHCTBOY.

Kadenpa: «Marematuka.

1. Metoabl KOHTPOJIA U OLIECHUBAHUA Pe3y/IbTATOB 00yUeHHUs

J1J1s1 KOHTpPOJIS YCIIEBAEMOCTH U Ka4eCTBa OCBOCHUS TUCIUILIMHBI HACTOSIIEH POrpaMMOoii
MIPEAYCMOTPEHBI CISAYIOIINE BUABI KOHTPOJIA:
- KOHTPOJIb TEKYIIEH YCIIEBAEMOCTH (TEKYIIHMI KOHTPOJIb);
- IPOMEXYTOYHAS aTTecTalus (IK3aMeH).

2. llIkana u KpUTEPUU OLEHMBAHUS Pe3yIbTATOB 00yYeHH s
®opmMa NPOMEKYTOYHOM aTTECTALMHU: IK3aMEeH

[IpomexyTrouHas arrectanus o0ydaromuxcs B GopMe 3K3aMeHa IPOBOAUTCS IO pe3ysibTaTaM
BBITTOJIHEHHS BCEX BUJIOB y4EOHOM pabOThI, MPETyCMOTPEHHBIX YY€OHBIM IIJIAHOM IO JTaHHOU JWCITH-
IUIMHE, NIPU 3TOM YUYUTBIBAIOTCS PE3YyJbTaThl TEKYILErO KOHTPOJS YCIIEBAEMOCTH B TEUEHHE Ce-
MecTpa. OneHKa CTEeNeHN JOCTHXKEHUS 00YyJarolUMUCS MIaHUPYEMbIX Pe3yIbTaTOB O0Y4YEHHUS I10
JUCLIUIUINHE NPOBOJUTCS MPENOJABATENIEM, BEAYIIIMM 3aHATHA 10 AUCLHUIIMHE METOJOM JKCIIEPT-
HOU oueHkH. ITo uToram mpoMexXyTouHOM aTTECTALMU MO AUCLHUIUIMHE BBICTABISAETCS OLICHKA «OT-
JIMYHOY, «XOPOILO0Y», «YIAOBIETBOPUTEIHHO» WIH «HEYTOBIETBOPUTEIHHO.

Ixana oueHUBaAHUA Onucanue

BrimonHeHs! Bce 00si3aTesbHbIE YCJI0BHS NMOATOTOBKH CTYy-
JAEHTa K NPOMEKYTOYHOH aTTeCTalliH, IPEIyCMOTPEHHBIE
IporpaMMoil JuciUIuInHbel. CTyIEeHT IEMOHCTPUPYET COOTBET-
CTBUE 3HAHUM, YMEHUH, HABBIKOB [TOKA3aTENsIM, IPUBEACHHBIM B
OTnuuHO TabIUIax, OepupyeT NPUOOPETEHHBIMU 3HAHUSAMH, YMEHHUSIMH,
HaBbIKaMU, PUMEHSET UX B CUTYaIUSX MOBBIIIEHHOW CIOXKHO-
ctu. Ilpm sToM Moryr OBITH HONYLIEHBl HE3HAUYUTEIbHBIE
OIIMOKH, HETOYHOCTH, 3aTPYAHEHMsI MpPH MEpPeHoce 3HaHWM u
YMEHMI Ha HOBBIE, HECTAHJAPTHBIE 3a/1a4H.

BrimonHeHs! Bce o0si3aTesibHbIE YCJI0BHSI MOATOTOBKHM CTY-
Xopowo AEGHTA K INPOMEKYTOYHOM aTTeCTalluM, NPEIyCMOTPEHHBIE
porpamMmon TucuuIuIMHbl. CTyJIeHT AEMOHCTPUPYET COOTBET-
CTBHE 3HAHUM, YMEHUH, HABBIKOB ITOKA3aTENISIM, [IPUBEICHHBIM B
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TabIUIax, ONepUpyeT NPUOOPETEHHBIMU 3HAHUSAMH, YMEHHUIMH,
HaBbIKaMU. B TO jxe BpeMs IIpu OTBETE AOIYCKAET HECYILIECTBECH-
HBIE IIOIPEIIHOCTH, 3aa4d PEIIaeT C HEeI04YeTaMH, HE BIIUAIO-
MM Ha OOLIHUH X0 peLeHHUs.

Y 10BIETBOPUTEIILHO

BrimonHeHs! Bce o0si3aTesIbHbIE YCJI0BHSI NMOATOTOBKHM CTYy-
JAEHTA K INPOME:KYTOYHOM aTTecTalluH, INPEIyCMOTPEHHBIE
nporpaMMoil quciuIuinHbel. CTyIeHT IEMOHCTPUPYET COOTBET-
CTBHE 3HAHUH, YMEHUM, HABBIKOB IT0KA3aTEIJISIM, [IPUBEICHHBIM B
TabIUIax, ONePUPYyeT MPUOOPETEHHBIMU 3HAHUSAMH, YMEHHUSIMH,
HaBblkaMu. Ho mokasbiBaeT HernyOOKue 3HaHUsS, IPU OTBETE HE
JI0IycKaeT rpyObIX OMMOOK WM POTUBOPEUUH, OHAKO B Gop-
MYJIMPOBAaHUU OTBETA OTCYTCTBYET JOJDKHAs CBSI3b MEXIY aHa-
JU30M, apryMeHTaluued U BBIBOAAMHM, B PELIECHUU 3a1a4 MOTYT
coJiepKaTbcs rpyOble omKOKu. J{71s HoTydeHus IPaBUIBHOIO OT-
BeTa TPEOYIOTCS YTOUHSIOLIUE BOIIPOCHI.

HeynosnersopurensHo

He BbmosiHeHbl 00si3aTe/ibHbIE YCJIOBHMS IOATOTOBKHM CTY-
AEHTA K NPOMEXKYTOYHOH aTTeCTAalluM, MPEIyCMOTPEHHBIE
nporpammont aucuuiuivasl, MUJIW cTyneHT neMoHCTpUpyeT He-
MIOJIHOE COOTBETCTBUE 3HAHMI, YMEHHUI, HABBIKOB MPUBEICHHBIM
B Ta0JIMIIaX, TOMYCKAIOTCS 3HAYUTENbHbIE OIIMOKH, IPOSBIIAETCS
OTCYTCTBHME 3HAaHUW, YMEHUM, HABBIKOB IO POy IOKa3aTelei,
CTYAEHT UCHBITHIBAECT 3HAUYUTENIbHBIE 3aTPYIHEHUS TIPU OIEpHU-
POBAaHUM 3HAHUSAMU U YMEHUSAMMU.

3. OueHo4YHBbIE CpeACTBA

HanmenoBanue
OLIEHOYHOTO Cpea-
CTBa

IIpencrasnenue oue-
HOYHOT'O CPEICTBA B
OOC

Kpatkast xapakTepuCTHKa OIICHOYHOTO
cpezcTBa

1 KonTponbhas (ca-
MOCTOSITEIbHAS)
pabora

(KP)

CpencTBo MpoBepKH YMEHUN MPUMEHSThH
MIOJIyYEHHBIE 3HAHUS JUIS PEIICHUS 3a]1a4
ONPEJEICHHOr0 TUIIA MO TEME WU pa3-
Jeny

KonTposbHbIe 3312~
Hus (mpumep)

2 | PacuerHo-rpadu-
yeckas pabora

(PTP)

CpenctBo MpOBEPKU YMEHHU MPUMEHSTh
MOJyYCHHBIE 3HAHUS 110 3apaHee OIpelie-
JICHHOW METOJWKE /ISl pElICHUs 3ajad
WA 33JaHUd 10 MOAYJI0 WU JUCLHU-
IUIMHE B LEJIOM.

Kommnexkr 3amanwmii
JUISI BBITIOJTHEHUSI pac-
YeTHO-TpapuuecKon
paboTbI
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CpencTBO KOHTPOJISI, OPTraHN30BaHHOE KaK
crienuanbHas Oecea ne1aroruaeckoro pa-

VeTHBIN ompocco- | OOTHHKA ¢ 00yYaroIMMCs Ha TEMBI, CBS- Bomnpocsr o
3 OecenoBaHue, 3aHHBIC C U3yYaeMOU TUCIMIIMHOM, ¥ pac- | TeMam/pasjiesiaM Juc-
(YO) CUMTAHHOE Ha BLIICHEHHE 00beEMa 3HAHUH LUIUIMHBI

oOyyarolerocsi 1o ONpEeAeIEHHOMY pas-
JieNy, TeMe, pobieme U T.11.

Cucrema cTaHAapTU3UPOBAHHBIX 3a/IaHUM,
Tect MTO3BOJISOILAS aBTOMAaTU3UPO-
(T) BaTh IPOLIENAYPY U3MEPEHUS YPOBHS 3Ha-
HUW 1 YMEHUH 00yJaroIerocs.

5 | Ok3amenaronnsie | CpeicTBO TPOBEPKM 3HAHWW, YMEHHH, | DK3aMEHAI[MOHHbBIE
OuIeTsI HABBIKOB. MOKET BKJIFOYATh KOMIUIEKC T€O- | OUJIETHI.

B pPETUUYECKUX BOIPOCOB, 3ajad, IpaKTHye-
(9b) CKUX 3aJaHuil.

Bapuanr tecra

3.1.Texkyuuii KOHTPOJIb

OneHouHble cpecTBA TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH BKIOYAIOT KOHTPOJIBHBIE BOIIPOCHI
U 3a7jaHus B popme OIIaHKOBOTO TECTUPOBAHUS JUIs KOHTPOJISL OCBOCHHUS 00yUarOIIUMUCS Pa3/IeoB
JUCLUIIIUHEL, pueM PI'P.

Conep:xanue pacueTHO-TpapuuecKoil padoThl.

Pacuerno-rpaduyeckas padora Nel no iuHeiiHoi anreope.

Kpatkoe copepxanne pacueTHO-rpaduueckoit paboTh:

Martpuusl u onpeaenuTenu. Pemenne cucteM JMHEHHBIX alreOpandeckuX YpaBHEHUI MeToAaMu
["aycca, Kpamepa u oOpaTHON MaTpUIIbL.

PacuerHo-rpaduueckas padora Ne2 no BeKTopHOi ajreope.

Kpartkoe copeprkanue pacueTHO-Tpadpuueckoi paboThI:

BexTopsl, aeiictBus HaJ BekTopaMu. CKalsipHOE, BEKTOPHOE, CMEIIAHHOE MPOU3BEICHHS BEKTOPOB.
PacuetHo-rpadguyeckas padora Ne3 mo aHATUTHYECKOH reoMeTpPHH.

Kpartkoe copeprkanue pacueTHO-Tpaduueckoi paboThI:

Paznuunble BUABI ypaBHEHUH MPSMOM U INIOCKOCTH. B3auMHOE pacmosoKeHne NpsIMbIX Ha IIIOCKO-
CTH, IIJIOCKOCTEHN B IPOCTPAHCTBE.

KoMmiekT 3amanni

AJIsl BBINIOJIHEHUs pacyeTHO-rpagudeckux pador (PI'P)
1o JucuuiuivHe «JInHeiinas aaredpa»

PI'P Nel, yacts 1

-1 1 0 2 0 2
3apanue Nel. Jlanst matpuel A=| 1 3 2 | w B={0 -3 3
4 0 -3 1 1 -1

Beinonuuts neiicteus: A2 +8BT .

3ananne Ne2. ITpoomkuTh fanHOe MaTpuunoe paBenctBo (2A+3B)° —4A° —6AB=...
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Y MIPOBEPUTH €ro ISl MaTpull A U B 13 mepBOro 3agaHusl.

3amanue No3. BeIUUCIUTh ONpeneuTe b ABYMsI CIIOCO0aMU: Pa3IoKeHHUEM I10 TIEPBOM CTPOKE U
pa3JI0KEHUEM I10 IIEPBOMY CTOJIOLLY.

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

3amanue Ne4. JIns qaHHOM MaTpuIlbl HAWTH oOpaTHYIO MaTpuily. CienaTh IPOBEPKY.

1 0 2
1 1 0.
-1 2 3

3aganue No5. Pemuts matpuunoe ypasaenne AXB=C (maiitu X). Caoenars nposepky.

el (s Y

3aganue Ne6. HaifTu panr MaTpuisl.

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

PT'P Nel, wyacthb 2, 3aJaHus N0 PelIEHHIO CHCTEM JIMHEHHBIX ajJredpandyeckux ypaBHeHHit

3ananue Nel. Pemuth cucremy meronoMm Kpamepa. Chenate IpoBepKy.

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

3aganue No2. Perute cucremy u3 Nel MeTo oM 0OpaTHON MaTpHIIbI.

3amanue Ne3. Pemuth cuctemy u3 Nel meromom ["aycca.

3ananue No4. Pemuth HEOTHOPOIHYIO cucTeMy MeToaoM ['aycca. HaliTu ob1iee perieHue u 4act-
HOE pEILICHUE.

X+ X, + 2% +3X, =5
3%, +2X, — 4%, - 2%, =1
ox +4x, + 4x,=11

3ananue NoS5. Pemuth ogHOpOIHYIO cucteMy MmetoaoM ["aycca. Haiitu obmiee pemenue u @CP.
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2%, +6x, —9%x,—9x, =0
4X, —5%;+ X, =0

3% +3X, —7X, —4x,=0"
X, —3X, +2X%; +5%X, =0

PT'P Ne2
3amanme Nel. TTokasatk, 4To BEKTOPEI M, N, P 00pa3yioT 6asuC B IPOCTPAHCTBE U PA3IOKUTH

BekTop a mo stomy 6asucy: mM=(L, -1 2),n=(2,0,3), p=(-2,-11),a=(5,—-4,13).

3ananue Ne2. Jlanbl BeKTOpsl M 1 N . BBIACHUTHL — KOJUIMHEAPHbI M BEKTOpH @ U D .

m = (28, -8,8),M=(-216,—6), a=2m-+m,b=2m—m.

,ecnn |M|=6v2,|11]=2, (1) =135", & =6M—m.

3amanne Ne3. Haiitu |§

Bananue Ne4. Jlan A ABC . Haiitu ZB,ecm A(1;-1;2),B(3;3;2),C(7;1;2).

3ananue Ne5. Ilpu kakux 'x' BekTopsl @ M D mepnenaukysspHb1?

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

3ananue Ne6. Haiitu nuomans napajiesorpaMma, HOCTPOEHHOTO Ha BEKTopax a u D .

_ N T
a=2m-5nb=m+n,|m| =12, |n|=3, (M, ﬁ):g.

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

3ananue Ne8. Jlanbl BekTopsl &, 0, C . BHIACHMTL — KOMILTAHAPHBI JTH BEKTOPHL. EC/IN BEKTOPHI HE

KOMIIJTAHAPHBI, TO HAWTH 00BbeM MapaJuiesenumnea, ToCTPOeHHOro Ha BekTopax a, b, C u ompene-

JUTH — KaKyI0 TPOUKY OHU 00pa3yroT.
a(;-1;5),b (2;4;-2),c(3;0;1).

3aganue Ne9. Jlis iuHeiiHOTrO omepaTopa A 3agaHbl 00passl 6asucHbIX dnemeHToB A€, AE,, AE,

. 3anmcars MaTpuiy onepatopa 4 B 6asuce €, €,, €, u HaliTh 0Opa3

JJIeMeHTa X.

Ae, =7e +3¢e,-2¢e,, Ae,=¢,-€,+4¢,, Ae,=2¢ +2¢,+3¢,,

X =28 —-4¢,+¢€,.

3ananue Nel0. Haiftu coOcTBeHHbIE 3HAU€HUSI U COOCTBEHHBIE BEKTOPHI INHEHHOTO OIepaTopa,

. -4 1
3aIaHHOT'O B HEKOTOPOM Oazmce MaTpuncu A :( 7 2) .
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PTP Ne 3

3amanue Nel. Tlpsimast |, mpoxomut yepes Touky A mapamnensHo Bektopy { . Ipsimast |, mpo-

XOaUT yepe3 Touky B meprnenaukynsipao BexkTopy N . HaiiTi TOUKy nepecedeHus MpsiMbIX U yroJl
mexay aumu, ecmn A(3;5), G (1;3), B(0;5), n(=3;4).

Bamanne Ne2. [lana npsivast |, . TIpsimast |, npoxonur wepes roukn A u B. Haiitu paccrosinue ot
Touku nepecedenus npsimeix |, u |, o npsmoii .

. x=-8t-3 _ . o i
LT s A0, B(T:Y), 1,:9x-12y+2-0,

3amanue Ne3. Haiitu paccrosuue ot Toukn M 10 mockoctn o , npoxopsieii yepes Touky A

neprenauKkyssipHo Bekropy N, ecmm M, (0; 1; 7), A(2; -1;4), N (6; 22; -3).

3aganue Ne4. HaiiTu yroia MexXIy IDIOCKOCTBIO (X M IUIOCKOCTBIO 3, IPOXOASAIIEH Yepe3 TOUKH

A BuC,ecmn a:5x+y+4z-28=0, A(5;2;5),B(3;7,0),C(-4;-3;-1).
3aganne NoS. 3amucarh KAHOHMYECKHE YpaBHEHUS MPSIMOM, 3aJaHHON OOIMMHU ypaBHEHUSIMHU.

X+2y—-9z2-10=0;
3X+4y+8z-24=0.

3ananue Ne6. Haiitu TouKy nepecedenus npsamMoit | u miuockoct @ ¥ yron Mexmy HUMH.

X+ 2 z-1
I :—:X:—; a:X+2y—-3z-12=0.
3 4 -2
Bananue Ne7. Tlpsivast |, mpoxonut yepes toukn 4 u B. Tlpsmas |, npoxoxut uepes Touxy M
NePIEHANKYIAPHO WIockocTh ¢ . Haiitn yron mexny npsimbivu |, 1 |, n BbisicHuTS — Nesxar m

OHH B OI[HOI\/’I IIJIOCKOCTHU HUJIM CKPCHIMBAIOTCA.

A(9;-31),B(4;4,-5),M (1,11, -11), a:2x+3y—-z-1=0.

(x+3)*  y?

+-— =1 yka3aTh QPOKYCHI, DKCIICHTPUCHUTET, THUPEK-
29 o5 LYK oxy: D P

Tpuchkl. [locTpouTts KpuBYyIO, H300pa3uTh (HOKYCHI, TUPEKTPHUCHI.

3ananue Ne8. Jlns qaHHOW KpUBOM

Baganue No9. Tpusectn ypaBrerne kpuoii 9X° — 25y —18x +200y —616=0 « kaHOHmMue-
CKOMY BHY U IOCTPOHUTH KPUBYIO.

KonTposabHbie 3aganust (mpuMepbl)
Bapmuanr.

1. HaiiTn 3Ha4eHNs MAaTpHYIHOTO MHOTOUIeHa F (A)
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f(x)=-x>+2x? —x+3,A=(_1 O]
3 2

-2 0 8 1

2. HaiiTu panr MaTpuiibl IPUBEIEHUEM K CTYIIEHYaTOMY BUY g 2 6 3

11 -3 13 5

2
3. Beuucauth onpenenuTenb NpUBEICHUEM K CTYIIEHYaTOMY BUY 3 -5
2 7 -

4. Haiitu maTpuily, oOpaTHyro AaHHOW (a). Pemmth MaTpuuHoe ypaBHeHue (0)
1 2 1

1 -2 -2 3 5
@[22 (6)(_3 4]DX=[3 q 0]

5. Pemmmth cuctemy ypaBHEeHUH. YKa3aTh 0oOIIee U OJTHO YACTHOE peLIeHHe (a).

Pemmuts crucreMy ¢ moMoIipi0 oOpaTHO MaTpuilsl U o Gopmynam Kpamepa (0)

4x, +9x, —5%, —8x, =5 X, +2X,+ % =5
(@) 93X, +7X,—2X;—4x, =4 (6) <3%, —5X, +3X; =—7
2%, +5X, + X; +3X, =3 2X, + 17X, —X; =13
Bapuaunt
1. Pacniucarp paznoxxkeHue BeKTopa X 10 BEKTOpam B,a,F
x={5-12,1}, p={1-30}, q={1-11}, r={0,-12}

2. KosnHeapHsbl 11 BEKTOpHl P u ( ?

a={2,01}, b={-2,31}, p=2a+2b, g=3a-2b

3. Hana nupamuja ¢ BepminHaMu B Toukax AAAA,.

A(-2,4,8), A(4,-12), A(-8,7,10), A,(-3,4,-2)
Haiitn:

a) yron mexcty peopamn AA,, AA,

0) 00beM TUPAMUIBI

B) JUIMHY BBICOTHI, OITyIIEHHOW Ha rpanb A A A,
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T) HATH JUIMHY MEANaHBbl, IPOBEICHHYIO U3 BepUIMHBI A K pedpy A, A

4. BBIYMCIIUTH TUTONIA/Ib TapajljiesiorpaMMa, TOCTPOSHHOTO Ha BekTopax a u b @ — yron mexmy

BEKTOpaMH P U (

a=2p+q, b=p-3q, Ip|=2, |a|=2, a:%.

Bapuant

1. Haittu paccrosiue ot Toukn M, no mockoctu (M;M,M;):
M, (-9;10;2), M,(0;7;-4), M, (4;8,-1), M,(-2,1;3)

X+y+z-2=0

2. Brimucath KaHOHUYECKOE YPABHEHHE MPSIMOM:
X—y-32+6=0

X-2 y-3 z+1

3. Haiitu Touky nepeceyeHus NpsMoi U MJI0CKOCTH:

uXxX+y+2z-9=0.

1 -4
4, Haiitu Touky P, cummerpuunyo Touke P orHocuTenbHO Tpsimoit | : P(O; -13) =un
x1_ y_z
1 -1 1

5. Hanmcarp ypaBHEHHE IUIOCKOCTH € TNPOXOJAsAWIEH uepe3 Touky M, M mneprneHaukyaspHO

npsmoit (M;M,): My (3;2;0), M, (4,15), M,(2,-14).
6. HaiiTu KocHHYC yriia MeXJy IJIOCKOCTSMU & U Q!

a,:3X-y+3=0, a,: Xx-2y+52-10=0
BapuaHT 3a)1aﬂni71 MPOMEKYTOIHOI'0 TECTA

1.1. HaifTu paHr MaTpuIbl IPUBEACHNUEM K CTYIIEHYaTOMY BHLY

1 -2 -2 3 5
1.2. Petiuth MaTpU4YHOE ypaBHEHUE (X =
-3 4 3 -1 0

X, +2X, + X% =5
1.3. Pemuts cuctemy no gopmynam Kpamepa 3%, —5X%, +3%, =7
2X + 7%, =%, =13

2.1. Hanmcats pasnosxeHHe BEKTOpa X 1o BEKTOpaM p,d,r X = {5, —12,1}  p= {1, -3, O} ,

q={1-11}, r={0,-12}
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2.2. BBIYuCIUTD TUIOIA b MapajuieiorpaMMa, IIOCTPOEHHOT0 Ha BEKTOpax & u D @ — yrom Mexmay
BEKTOpaMu P 4

a=2p+q,b=p-3q, |p|=2,d=2, a=

NG

2.3. Tana nupamuya c Bepmmaamu B toukax AAAA,. A(6,13), A(6,-2,-3), A(2,2,0),
A, (-510)

Haiitu qnmny MeuaHsl, IPOBEACHHYIO U3 BepuHbl A Kk pebpy A, A

X-2 y-3 z+l

3.1. Haiitu TOUKy nepeceyeHust MpsiMOi U TIOCKOCTH: U X+y+2z-9=0.

1 4
3.2. Haittu touxy P, cummerpuunyio touke P oraocurensuo npamoit @ P(0;-13) n
x1_ y_z
1 -1 1

3.3. Hanucath ypaBHEHUE IUIOCKOCTH ¢ NPOXOJAIIEH uepe3 TO4ky M, M meprneHauKyIspHO

npsivoit (MM, ): Mg (3;2;0), M,(415), M,(2-14).

4.1. Jlana xpuBasi BTOPOTro Mopsaka x° +4y” —12x+16y+16 =0 . [lonyunTs kKaHOHHYECKOE YpaBHEHHE

KPHUBOMU U ITIOCTPOUTH .€€

! ’ !
4.2. CocTaBUTh MaTpHILy Iepexojia oT Oasuca e ,e,,e, K 0a3ucy e ,e, e, , €Cliu
€ =26 +6€,+6,, 8 =6 —6€,+6€,; 6 =6 +26,+6€,

Kputepun ouenkmn:

- OLIEHKA «3a4YTE€HO» BBICTABIISIETCS CTYJIEHTY, €CJIM OH PETYJSIPHO B TEUEHHE CEMECTPa MPEACTABIISLII
pelIeHts 3a/1a4, BBIIOJIHUI TIOJTHOCTHIO BCE 33/1aHUS U UX 3aIUTUJI, OTBETUB Ha BOIIPOCHI MPEno/a-
BaTeIS;

- OLIEHKa «HE 3a4TE€HO» BBICTABIISIETCS CTY/ACHTY, €CJIM OH HEPEryJsipHO B TE€UEHHE CEMecTpa IMpes-
CTaBJISLT PEUICHUS 3a]a4, BBIMOJHUI 33/I1aHUs HE TIOJTHOCTHIO MJIM BOOOIIE HE MPEICTaBIsUT pabOThI
Ha MPOBEPKY, AOMYCKAET CYIIECTBEHHbIE HETOUHOCTH B OTBETaX Ha BOMPOCHI MPEINO1aBaTEsl.

Jlnist mpoBeieH!sl TEKYILEro KOHTPOJIS 3HaHUI CTY/IEeHTOB B AUCTAHIIMOHHOM (opmare B pas-
paboTaHHBIX Kadenpoil «MaremaTuka» OHJIAH-Kypcax UMEIOTCS MPOMEXYTOUHbIE (TPOOHbIE) Te-
CTBI.

3.2. [Ipome:xyTOYHAA aTTECTALMS

[TpomexyTouHas aTTecTanus - (3K3aMeH) MPOBOJUTCS 110 OUieTaM B YCTHOU (opMme.
Bpewmst 111 moAroTOBKM OTBETA HAa BOMPOCHI He Oosiee 45 MUH.

bunert BxiroyaeT TeopeTHUECKUN BOIPOC U 3a/1a4H.

KommiiekThl 5K3aMeHallMOHHBIX OUJIETOB XpaHATCs Ha Kadeape «MaremaTukay.
Tunosbie BApUAHTHI OMJIETOB NMPHJIATAIOTCS.

KommiekT Bonpocos
0 TUCIUTUINHE
«JIuneiinas aaredpa»
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MaTtpuiiel, TUIIBI MaTPHIL.

Onepanuu ¢ MaTpUIlaMH, X CBOMCTBA.

YMHOkKEHUE NPSIMOYTOJIbHBIX MATPULL.

MatpuuHasi ¢popMa 3aIUCh CHCTEMbI TUHEHHBIX aNTeOpandecKux YpaBHCHHM.
Onpenenurenu U X CBOWCTBA.

[Tonsitue onpeaenurens. MUHOPHI U anreOpanyecKie JOMOTHEHHUS.

CucreMbl TUHEHHBIX anreOpanyecKux YpaBHEHHM, OCHOBHBIE MOHSATHUS U ONPEICTICHHUS.
[IpaBuno Kpamepa penieHust CUCTEM JTMHEMHBIX YPaBHEHUM.

OOpatHas MaTpula U €€ BbIYHUCIICHHE. Y CIIOBUE CYIIECTBOBAHMS OOpAaTHOM MaTPHUIIbI.

. Pemienue cuctem MHEHHBIX anreOpanyecKiux ypaBHEHUH METOIOM 00paTHOM MaTpPHUIIBL.
.Meton IMaycca penieHus CUCTEM JTUHEUHBIX YpaBHEHUH.

. Pemrenne nmpou3sBoIbHBIX CUCTEM JIMHEMHBIX ypaBHEHUN MeToI0M ['aycca.

. Panr maTpunel. Teopema Kponekepa — Kanemu.

. OnHOpOIHBIE CUCTEMBI JIMHEHHBIX YpaBHEHUN. Kputepuil cyliecTBOBaHUS HETPUBUAIBHBIX pe-

LICHUH.
ITonsiTHE BEKTOpA M JIMHEMHBIE ONIEPALIMM HAJl BEKTOPAMM, CBOMCTBA OIIEpaLlUN.
Jlunelinast KOMOMHALUS BEKTOPOB.
JInHeliHas HE3aBUCUMOCTD U JIMHEHHAs 3aBUCUMOCTb T€OMETPUYECKUX BEKTOpOB. Kpurepwii nu-
HEHNHOW 3aBUCHUMOCTH.
[Tonsitme 6a3uca. KoopauHaTel BeKTOpa.
OproHopMupoBaHHbIi 0a3uc. Pa3noxkeHue BekTopa 1o BeKTopaM Oasuca.
YnopsaoueHHas TpoiKa BEKTOPOB.
CkansipHoe, BEKTOPHOE M CMEIIaHHOE MPOU3BEIEHIE BEKTOPOB B OPTOHOPMUPOBAHHOM 0azuce.
VYcnoBust OpTOrOHAIIBHOCTH, KOJUIMHEAPHOCTH ¥ KOMIUIAHAPHOCTH BEKTOPOB.

JIuHelHbIe TPOCTpPaHCTRA.

Martpuua nepexosa ot 6a3uca k 6a3ucy.

CoOcTBEeHHBIE BEKTOPHI U COOCTBEHHBIE 3HAUEHUSI MATPHLIBI.

AHanuTH4YecKast reomMeTpus

CucreMbl KoopuHaT. JlekapTOBbI IPSIMOYTOJIbHbIE KOOPIAWHATHI HA IUIOCKOCTH U B MPOCTpaH-
CTBE.

[TonsipHas cucrema KOOpAUHAT.

Pa3nuuHble TUIBI YPABHEHUN IIJIOCKOCTH U IIPSMOM.

Brruncnenue paccTosHUN MEXy IBYMsI TOYKAMH, TOYKOM U MPSAMON, TOYKOU U IJIOCKOCTBIO.
Berunciienre paccTosHUSA MEKAY CKPEIIUBAIOIUMUCS IIPSMBIMHU.

Brruucnenue yrioB Mexxay AByMs IPSIMBIMU, IIPSIMOM U IJIOCKOCTBIO, IBYMsI INIOCKOCTSIMH.
KpuBble BTOpOro nopsiaka ux reoMETpUYECKUE CBOICTBA U ypaBHeHus. [[puBenenne kpuBoi BTo-
pOTo NopsiiKa K KAHOHUYECKOMY BULY.

KanoHnveckue ypaBHEHHUs 3JUIMIICA, TUIIEPOOIIBI, TapaboIbl.

YpaBHEHHE MOBEPXHOCTH BTOPOTO MOPsIJIKA.

KanoHnveckue ypaBHEeHUs Cepsl, SJUIUIICOUa, KOHYCOB, THIIEpOOION 0B, MTapaboIouI0B.

Tunosbie BapUAHTHI OUJIETOB
o qucuuIuinHe «JIuneiinas anredpa»

MUHUCTEPCTBO HAVKHU U BBICIIIET'O OBPA3BOBAHU ST POCCUMICKOI ®EJIEPAIIN

®EJIEPAJIBHOE 'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE
YUYPEXXJIEHME BBICIIIETO OFPA3OBAHUS
«MOCKOBCKHU NOJUTEXHUYECKHUA YHUBEPCUTET»
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(MOCKOBCKMI1 IOJIATEX)

®dakynbTeT 6a30BBIX KOMITCTCHIIHH, Kadenpa «MaremaTuka»
Juctummna «JIunelinas anreOpay»
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BWIET

1. OmnpenenuTenu U UX CBONCTBA.
1 2 -1 2
2. PemmTh MaTpu4HOE ypaBHEHHE XB=A,ecnun A= [2 J, B :( 0 J .
X +2X, =-1
4. Jlanbl BEKTOpHI a =(-5,9,8), b =(-3,1,-2), € =(-8,10,-10). [IpoBepuTh — KOMILJIAHAPHBI JIU OHH.
Ecnu Her, HaliTi 00beM mapajuielenuiea, IoOCTPOEHHOIo Ha BEKTopax a,b,c.
5. Haiitu yron Mesxay BekTopamu a =(1-2,-2) 1 b =(2,0,1).

3. Pemuth cucremMy MeTo10M 0OpaTHON MaTPUIIBI {

YTBepxkaeHO Ha 3acenannu Kadeapsl MareMaTuku « 30» 04. 2025 r., mporokon Ne 7

3aB. xadenpoii O.M. bapanosa / /

MHWHHCTEPCTBO HAVKH U BBICILIET'O OBPA3OBAHIS POCCUMCKOM ®EJEPALINA
®EJIEPAJILHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OFPA3OBATEJILHOE
YUYPEXJIEHME BBICIIIETO OFPA30BAHUS
«MOCKOBCKHH NOJIUTEXHUYECKUII YHUBEPCUTET»
(MOCKOBCKHWH NOJIUTEX)

®dakynbTeT 6a30BBIX KOMIIETEHIINH, Kadenpa «Marematuka
Hucnunnuna «Jluneiinas anrebpay»
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BWIET

1. Jluneiinas koMOuHanus BekTopoB. ba3zuc. KoopannaTs! BekTopa.

12 -1
2. Brluuciouth OIIpEACINUTEIIbL MaTPULIbI C=AT ,econ A=|3 1 0.
011

4%, — 2%y +3%3 =12,
3. Pemmnre cucremy ypaBHeHu# metonoM ['aycca 1 x, +5x, —3x3 =1,
2% +3X; —2%;3 =3.
4. Tlokasarp, 4TO BEKTOphl M =(1,-12), A =(2,0,3), p=(-2,-11) oOpa3yroT 6a3uc B IPOCTPAHCTBE.
5. lano oOuiee ypaBHeHUe npsiMoii  —2x+3y—5=0. HanucaTe: ypaBHEeHHE NPSIMOH C YTIIOBBIM KO-
s dULEeHTOM; ypaBHEHHE IPSIMON B OTpE3Kax; HOpMaJIbHOE YpaBHEHHUE MPSAMOIL.

YTBepkIeHo Ha 3aceqannn Kadeapsl MaTeMaTHku « 30» 04. 2025 r., mpoTokoi Ne 7

3aB. kadeapoii O.M. BapanoBa / /

J1514 mpoBeieHrs MPOMEKYTOYHOT'O KOHTPOJISl 3HAHUHM CTYI€HTOB B AUCTAaHIIMOHHOM opmare
B pa3paboTaHHBIX Kadenpoi «MareMmaTHKay OHJIAlH-KypcaX UMEIOTCS UTOTOBbIE TECTHI.
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