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1. Heaun, 3a1aum ¥ IVIaHUPYeMble Pe3yJbTaThl 00y4eHHs 10
AUCIHUIINHE

K ocHOBHBIM yensim 0CBOCHUS AUCHUIUIMHBI «JIMHEHas anredpay cienyeT OTHECTH:

- BOCIIUTaHHE Yy CTYICHTOB OOLIeil MaTeMaTH4eCKON KYJIbTYpBhI;

- ipuoOpeTeHne CTyJeHTaMH IUPOKOT0 Kpyra MaTeMaTHYECKUX 3HAHUN, YMEHUM U HaBbI-
KOB;

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

- YMEHUE CTYJCHTAMH Pa3BUBATh HABBIKM CAMOCTOSTEIILHOTO U3YUCHHUS YIeOHOU 1 HAYY-
HOH JINTEepaTyphbl, COAEPKALEH MAaTEMATUUECKUE CBEACHUS U PE3YJIbTATHI;

- IOJITOTOBKY CTY/ICHTOB K JIESATEIILHOCTH B COOTBETCTBHHY C KBATH(PUKAITMOHHOMN XapaKTe-
pHUCTHKOI OakallaBpa 10 HallpaBJICHUIO, B TOM 4ncie GOpMUPOBAHNE YMEHUH UCIIOJIb30BATh OCBO-
E€HHBIC MATEMATHYECKHUE METOIbI B TPO(hECCHOHATIBHOM 1eATETHHOCTH.

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

K ocHOBHBIM 3a0auam 0cBOEHUS NUCUUIUTMHBI «JIMHeiHas anre6pay cieayer OTHECTH:

- OCBOCHHUE CTY/JICHTAMHU OCHOBHBIX MOHSITHIA, METOI0B, POPMHUPYIOMIMX OOIIYI0 MaTeMa-
TUYECKYIO MOATOTOBKY, HEOOXOIUMYIO JUIsl YCIIEIIHOTO PELICHHS MPUKIIAAHbIX 3a/1a4;

- (popmupoBanue y cryaeHnta Tpedyemoro Habopa KOMIETEHIIUNA, COOTBETCTBYIOIIUX €TI0
HAIPAaBIECHUIO MOJTOTOBKU U 00ECIIEUNBAIOIINX €r0 KOHKYPEHTOCTIOCOOHOCTh Ha PBIHKE TPY/a.

OO6yuenne no aucuumuHe «JluHeiHas anreOpa» HampaBlieHO Ha (QOpPMHpPOBaHUE y O0yuaro-
nmxcs cieayomux komnerennuid B coorserctsun ¢ ®I'OC 08.03.01 (ypoBens 6akaiaBpuaTa) Mo
HanpasieHuto noarotoBku 08.03.01 CtpoutenscTBO, yTBEpkKAEHHBIM MPUKa30M MHUHOOpHAYKU
Poccun ot 31.05.2017 Ne 481:

Koa n HauMeHOBaHMe KOMIIeTeH it NuankaTopsl 10CTHKEHUS] KOMIIe-
TeHIUH

OIIK-3. Cnocoben mnpunumath pemeHus B | MOIIK-3.1. AHanu3upyer crocoObl Mild METO-
npoecCHOHANBHON J1eATENbHOCTH, HCIOJIb- | TUKHU pEeUIeHHs 3aa4 NpopecCHOHaIbHON Jie-
3yl TEOpPETUYECKHE OCHOBBI, HOPMAaTHBHO- | ITEILHOCTH Ha OCHOBE HOPMaTUBHO-TEXHHUYE-
IpaBoBYIO 0a3y, MPaKTUYECKUI OMNBIT KamM- | CKOW JOKYMEHTAlH, 3HaHUs MpoOjeM OT-
TaJIBHOTO CTPOMTENHCTBA, a TAK)KE 3HAHUS O | paciid M ONbITA UX PEILCHHS.

COBPEMEHHOM YPOBHE €0 Pa3BUTHS HOITIK-3.2. CiocobeH ocymiecTBIsTh cOOp U
cucTeMaTH3annio HHPopMauu o0 omeiTe pe-
LIeHMsI 3a]1a4 MPOPECCUOHAIBHON e TeNIbHO-
CTH, GOpMyINpPOBaTh 33Ja4u B cdepe mpodec-
CHOHAJIbHOW JIeATENIbHOCTH Ha OCHOBE 3HAHUS
po6JIeM OTPACIIU U OMbITA UX PEILICHHS.
HOIIK-3.3. BnageeT MeTo1aMu OIIEHKH YCJIO-
BUI CTPOUTENILCTBA, BBIOOPOM MEPOTIPUATHIA
10 YCTPaHEHUIO HeOIaronpusITHBIX UHXKe-
HEPHO-TEOJIOTMUECKUX MPOLIECCOB (SIBICHUN),
crocobaMu onpezieNieHus: KayecTBa CTPOU-
TEJIbHBIX MAaTEPUAIOB Ha OCHOBE IKCIIEPU-
MEHTAJIbHBIX HCCIIEJOBAHUI UX CBOMCTB U
METOaMH OIpeJIeJIEHUs YCIOBUM paboThI
CTPOUTENBHBIX KOHCTPYKITHA.




2. MecTo AUCHMILIMHBI B CTPYKTYpe 00pa30BaTeibHO MPOrpaMMbl

Hucuurnnuna oTHOCUTCA K o0s3aTenbHOM yacTu 6510ka bl: Monyns «Marematuueckue u ecre-
CTBEHHO-HAyUYHbIE TUCLUIUIMHBD.
E¢€ nzyuenue odbecrieunBaeT n3y4eHUE TUCIUILTIH
B obsazamenvroti yvacmu:
- MaTEeMaTHUYCCKUI aHaIn3;
- pusuka;
- DJICKTPOTEXHUKA U JIEKTPOCHAOKEHHUE B CTPOUTEIHCTBE;
- TEOPETUYECKasi MEXaHUKA,
- COIPOTHUBJICHUE MAaTEPUAJIOB,;
- CTPOUTENbHBIE MATEPUAIIBI;
- OCHOBBI pacueTa CTPOUTEIbHBIX KOHCTPYKIIUN;
- 5JKOHOMHMKA U YTIPABJICHUE B CTPOUTEIIbCTBE.
B uacmu, ghopmupyemoii yyacmnukamu o6pazo8amenbHulX OMHOUEHUT
- YCTPOMCTBO U 3KCILTyaTalus IPOMBILICHHBIX 3/IaHUN;
- TEXHOJIOTUU HH(POPMAIIMOHHOTO MOJICIIMPOBAHUS B CTPOUTEIIBCTBE.

3. CTpyKTypa M cojepKaHHe TUCHUILTHHBI

OO61mas TpyA0eMKOCTh AUCHHUIIIMHBI COCTaBIsET 3 3a4eTHbIE eNuHULbI -108 yacos.

3.1. Buabl yueOHoii padoThl M TPY10€MKOCTH

n/n Bup yuyeoHoii padoTbl 5;)21(;13%“30 Cemectp 1
AyIMTOpHBIC 3aHATHS 48 48
B ToM ynce:
Jlexun 16 16
1.
CeMmuHapcKue/mpakTHYEeCKHUe 3aHATHS 32 32
2 JlaGopaTopHBIe 3aHTHUS - -
> CamocrosiTesibHasi padoTa 60 60
IIpomexxyTounas aTrecTamus
9K3aMeH c) e}
Hroro 108 108

3.2. TemaTruyeckui MJIaH U3y4YeHH s JUCHTUNINHBI

Pazmemén B nmpmiioxenuu 1 k pabodeii mporpamme.

3.3. Conep:xanue pa3ieoB IMCHUTITHHBI

BBeaenue



[Ipeamer, 3agauu U conepxaHue TMCUUILIUHBL. OCHOBHBIE ATAlbl PA3BUTHUS AUCLUILIUHBIL.
CtpykTypa Kypca, ero MEeCTo U poJjib B IOATOTOBKe OakaiaBpa, CBS3b C IPYTUMH TUCHUIUTMHAMU.

Paszgea 1. DiieMeHTHI JIMHEHHOH aJredpbl

Tema 1. MaTpuusl U onpeaeuTeN .

[Tonstue matpunel. Buasl Mmatpun. [eiictBus Hag matpunamu. Onepanny HaJy MaTpULlaMu
U ux cBoicTBa. OrmpenenuTen, UX CBOWCTBA U BbiuucieHus. [lonaTus MuHopa u anredpande-
CKOT'O JIOIOJIHEHMs. Pa3iioxeHne onpeaenuTess Mo JIeMEHTaM CTPOKH WK cTosbna. Beraucie-
HUE ONPENEIUTENIEH Pa3INYHOrO NOPSIKA.

OOpatHas MaTpula U AJITOPUTM €€ BBIYMCICHUSA. DJIeMEHTapHble NpeoOpa3oBaHus Mart-
puu. IIpuBenenne MaTpullpl K JUaroHalbHOMY WM TpanelMeBUIHOMY BUIy. MarpuuHas Gpopma
3aIMCH CUCTEMBI IMHEHHBIX alre0pandeckux ypaBHEeHUH. Panr maTpuiisl.

Tema 2. Pemienne cucTeM JIMHEHHBIX AJIre0pandecKuX ypaBHEeHUI.

CucreMsl JIMHEHHBIX alredpandeckux ypaBHEHHM, OCHOBHbIE MTOHATH. Pelienue cucrtem
JUHENHBIX ypaBHEHUH MeTooM Kpamepa, meTogom oOpatHoil MaTtpulsl, MmetogoM [aycca. Teo-
pema Kponekepa — Kanemn. Pemenue npon3BOoJIbHBIX CUCTEM JIMHEMHBIX YPaBHEHUN METOAOM
I"aycca. Pemienne ofHOpPOAHBIX CUCTEM JIMHENHBIX ypaBHEeHUI. Kpurepuii cyliecTBOBaHUs HETPU-
BHAJIBHBIX PELICHUM.

Pa3nen 2. DjieMeHTBHI BEKTOPHOM aJredpnl

Tema 1. JIuneitHbIe onepanuy Hal BEKTOPaMH, UX CBOMCTBA. JINHEHBIC KOMOMHAITMH BEK-
TOpOB. JIMHEWHAs 3aBUCUMOCTh M HE3aBHCHUMOCTHh BEKTOpOB. basuc cucremsl BeKTOpoB. Enun-
CTBEHHOCTD Pa3IOKEeHHs BeKTopa 1o 6a3ucy. OpToHOPMUPOBAHHBIH Oa3uc.

Tema 2. CkansipHOe, BEKTOPHOE U CMEIIAHHOE MPOU3BEICHHUS BEKTOPOB, X CBOMCTBA.
VY cI0BUS OPTOrOHANBHOCTH, KOJUTMHEAPHOCTH, KOMIUTAHAPHOCTH BEKTOPOB. Brruncienue ckassp-
HOT'0, BEKTOPHOT'O ¥ CMELIAHHOTO IPOM3BE/ICHUI BEKTOPOB, 3a/IaHHBIX KOOPUHATAMHU B OPTOHOP-
MHUPOBaHHOM Oazuce.

Tema 3. Jluneitasie mpocTpancTBa. [loHsaTHE 6a3uca MPoCTpaHCTBA FTEOMETPHUIECKHUX BEK-
TopoB. [IpeobpazoBanme MaTpuUIIbl TMHEHHOTO OTIepaTopa Mpu nepexoe ot 6azuca k 6azucy. Coo-
CTBEHHBIC 3HAYEHUS U COOCTBEHHBIE BEKTOPBI MATPHIIBI.

Pa3zgen 3. KoMIieKCHBIE YHCJIa H MHOTOYJICHbI

ITonsATHE KOMIUIEKCHOTO yKciia. DOpMBI 3aIIMCH KOMILIEKCHBIX YUCel. JIeHCTBHUS HaJl KOMILIEKC-
HbIMU uncnaamu. Gopmyia Myaspa. M3BnedeHre KOpHA N-0H MOJOKUTEIBLHON CTEIIEHU U3 KOM-
IUIEKCHOTO yKcia. Paznoxenne MHOrouseHa Ha MHOKuTeIu. OCHOBHAs TeOpeMa anreopsl.

Pa3nen 4. AHanmTnyeckasi reoMeTpus

CucreMsl KoopAMHAT. JlekapTOBBI IPSAMOYTOJbHbBIE KOOPAUHATHI HA TNIOCKOCTH U B ITPOCTPAHCTBE.
[TonsipHas cucremMa KOOpIUHAT.
Tema 1. IIpsiMble U IIOCKOCTH
Paznuynble TUIIBI ypaBHEHHH MIIOCKOCTH U ypaBHEHUH MPsIMOM (Ha MJIOCKOCTH U B IPOCTPAHCTBE).
Brluncnenue paccTossHUN MEXKY IBYMsI TOUKAMU, TOYKON U MPSIMOU, TOUKOU U INIOCKOCTBIO.
Beruncienre paccTosHUASA MKy CKPEIUBAOIIUMUCS MTPSMBIMHU.
Brruucnenue yrios MeXAy ABYMs IPSIMBIMU, IIPSMOU U IIJIOCKOCTBIO, IBYMsI INIOCKOCTSIMH.
Tema 2. KpuBble 1 NOBEPXHOCTH BTOPOI0 MOPSAAKA



KpuBbie BToporo nopsijika, ux reoMeTpuyeCcKre CBOMCTBA U ypaBHeHUs. [ [puBeienre kpuBou BTO-
pOro nopsijika K KAHOHUYECKOMY BUY.

VYpaBHEHHE TOBEPXHOCTU BTOPOro nopsiaka. Kanonnyeckue ypaBHeHus cepsl, uIunconsia, Ko-
Hyca, Turepooonaa, napadorounaa.

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

No 3ansaTus Tema 3aHaTus

1 Paszgea 1. DiieMeHTHI JIMHEHHOH aJaredpbl. MaTpuiibl, 1eHCTBUSA
HaJ MaTpUIaMH.

2 Onpenenurenu, X CBOMCTBAa U BbIUMCIEHUE. MaTpuuHas 3anuch
CUCTEMBI JINHEHHBIX YPaBHEHUM.

3 OOparHas MaTpUIla U €€ BEIYMCIICHHE.
CucreMbl TUHEHHBIX anreOpanyecKux ypaBHEHHM, OCHOBHBIE I10-

4 HATHS U olpesiesieHns. Permenne cucrteM IMHENHBIX YpaBHEHUI
meTtoqoM Kpamepa, MeToiom 06paTHOil MaTpHIlbl

5 Pemenne cucrem nuHenHbIX ypaBHeHUM MeTonoM ['aycca. Panr
matpuubl. Teopema Kponekepa — Kanemnu.

6 Merton ['aycca B IpOM3BOIBHBIX CUCTEMAX JIMHEWMHBIX YPABHEHUM.
OJHOPOJHBIE CUCTEMBI JIMHEHHBIX YPABHEHMUIA.
Pa3nes 2. DiieMeHTBI BeKTOPHOM aaredpbl.Bekropsl. JInHeiiHbIe
ONEpalMK HaJl BEKTOpaMU, UX CBOMCTBA. JINHEITHOE TPOCTPAHCTBO

7 reOMETPUUYECKHUX BEKTOPOB. [loHsATHE TMHEHHOI KOMOMHAIINY BEK-
TOpOB. JIMHENHO HE3aBUCUMBIE U JIMHEWHO 3aBUCHUMBIE CUCTEMBbI
BEKTOPOB.
[TonsiTre 6a3uca MPOCTPaHCTBA TEOMETPUUYECKUX BEKTOPOB. Koop-

8 IuHaThl BeKTopa. OpTOHOpMUpOBaHHbIN 6a3uc. KomnHeapHOCTS,

OpPTOTrOHAJILHOCTh ¥ KOMIUIAHAPHOCTh BEKTOPOB.
CkansipHO€E IPOU3BEIEHNE BEKTOPOB U €r0 CBOMCTBA. Y CJIOBUE Op-
9 TOTOHAJILHOCTH BEKTOPOB. BEKTOpHOE IIPOU3BEACHUE IBYX BEKTO-
POB, €r0 CBOMCTBA. Y CIIOBUE KOJUIMHEAPHOCTH BEKTOPOB
CMemanHOe MMPOU3BENCHUE TPEX BEKTOPOB U €ro CBOMCTBA. BbI-
yrciaeHue 00beMa napaiesienumneia 1 MUpaMuibl. Y CIOBUE KOM-
10 IUIAHAPHOCTU BEKTOPOB. BhIuncieHne cKaasipHOro, BEKTOPHOIO U
CMELIAaHHOTO NPOU3BEACHUN BEKTOPOB, 3aJaHHBIX KOOpJAWHATAMU
B OPTOHOPMHPOBAHHOM 0Oasuce.

Jlunelinble mpocTpaHcTBa. PazmepHoCTh U 6a3uc JIMHEHHOTo Ipo-
CTPaHCTBA.

Marpuna nepexoaa ot 6a3uca k 6asucy. [IpeobpazoBanue Koop-
JUHAT BEKTOpa NMpU U3MEHeHHM Oa3uca. JIMHelHble omeparopsl,
necTBUs ¢ TMHEHHBIMU oniepaTopaMu. COOCTBEHHBIE BEKTOPHI U
cOOCTBEHHBIE 3HAYEHUS] MaTPHUIbI

11

Pa3nen 3. KomiulekcHble uncjia ¥ MHOro4JeHbl MHOXKECTBO
KOMIUIEKCHBIX 4Kces. DOpMBbI 3alIMCH KOMIUIEKCHBIX yucen. [en-
CTBHS HaJl KOMIIJIEKCHBIMH YncIaMu. PaznoskeHne MHOTo4JIeHa Ha
MHO’KUTEH, OCHOBHAsI TeOpeMa anreopsbl

12

Pa3nes 4. AHannTn4yeckasi reoMeTpus

CucreMbl KOOpAWHAT. Pa3nuyHble TUTIBI YPABHEHHUH TJIIOCKOCTH
14 Paznuunble TUIIBI ypaBHEHUN NPSAMON Ha TVIOCKOCTH U B IPOCTPaH-
CTBE

13




15 B3anMHoOe pacmosio)keHHe TPsIMBIX Ha IUIOCKOCTH U B MPOCTPAH-
cTBE. BbIunciieHne paccTosHUM MEXy ABYMsl TOYKaMH, TOYKOU U
npsIMOM. BbrunciaeHue paccTOSHHMA MEXAY CKpELIMBarOLIMMUCS
IpsAMBIMU. B3auMHOE pacmnosioKeHue IUIOCKOCTeW. Brruncienue
pPacCTOSTHUI MEXKY TOUYKOH U INIOCKOCTBIO

16 KpuBsie BTOpOro nopsjika X reoMeTpu4ecKue CBOMCTBA. Y paBHe-
HUS 3JulnIca, runepooiisl, napadonsr OOmiee ypaBHEHHE KpUBOH
BTOpOro nopsaka. Ilpusenenne kpuBoil BTOporo nopsiika K KaHo-
HU4ecKoMy Buy. IloBepXHOCTH BTOPOro nopsijika

4. YuyeOHO-MeTOAUYeCcKOe U HH(POPMALIMOHHOE o0ecrieueHne

4.1. HopmartuBHble 1okyMeHTBbI H 'OCThI

OI'OC 08.03.01 CrpoutenbctBo. VYTBepkAEH mpukazoM MuHoOpHayku Poccun ot
31.05.2017 Ne 481.

Akanemuyeckuil yueOHbIN 1uiaH no HamnpasieHuto noarotosku: 08.03.01 CrpourtenscTso..
[Tpodumnu: IIpombliieHHOE U TPAXKIAHCKOE CTPOUTENHCTBO. TemiorasocHadxeHue, BeHTUJIS-
1M, BoJocHabkeHue u BogooTeeaenrne. @opma o0yuenus — ounas. 2025.

O6pazoBarenbHas nporpamma. Hanpasnenue noarorosku 08.03.01. CrpourensctBo. Hampas-
JIeHHOCTH (Tpodwib): [TpOMBINIIIICHHOE U TPasKIaHCKOE CTPOUTENhCTBO. 2025.
O6pazoBarenbHas nporpamma. Hanpasnenue noarorosku 08.03.01. CrpourenscrBo. Hampas-
aeHHocTh (mpodwib): TerutorazocHadxeHue, BEHTHIISIMS, BOJIOCHA0KEHHE M BOJOOTBEIC-
Hue. 2025.

Vka3 IIpesunenta Poccuiickoit @enepaunu ot 01.12.2016 Ne 642 «Ctparerun Hay4HO-TEX-
HOJIOTHYECKOTO pa3Butus Poccuiickon denepaunny.

[Tpuxa3z MunucrepcTBa o0pazoBanus U Hayku Poccutickoit ®denepanuu ot 23.08.2017 Ne 816
«O06 yrBepxkaenuu [lopska mpUMeHEHUs OpraHu3alusIMU, OCYHIECTBISIOIMIUMUA 00pa30Ba-
TEJBHYIO ICATEIIEHOCTD, JJIEKTPOHHOTO 00YUeHUSI, IUCTAaHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHO-
JIOTHH IIpU peanu3annu o0pa3oBaTeIbHbIX TPOrPaMM).

4.2.  OcHoBHas JIUTEpaTypa

3abonorckuit B.C. JIuneiinas anrebpa v aHaTuTHYECKasi reoMeTpus (Y4eOHbIH KOMIUIEKC):
yuebHoe mocobue, 2-e uzn. Crep. M.: M3a-so MHOPA-M, 2022. 309 c. (Bsicuiee o6pa3oBa-
Hue: 0akanaBpHar).

Cupotuna U.K. JIuneitnas anre6pa u aHaTuTHYECKAsi TEOMETPHSI: MHTEPAKTUBHBINA KypC:
yuebHoe mocobue st By3oB. CII16, M3n-Bo Jlans, 2022. 180 c.

Kypc nexmuit mo nuHeiHO# anredpe u aHATMTHYECKOW reomeTpun: yueoHoe nocoodue. // Kya-
psasueB b.YO., Marsmn B.U., [Tokazees B.B., Uepkecosa I'.B. M.: MI'TY «MAMMN», 2009. —
362c. [http://lib.mami.ru/lib/content/elektronnyy-katalog. DaekTponnslit pecypc.]

4.3. JlonoJiHUTeJbHAs JINTepaTypa

Kpatkuit xypc BbICIICH MaTeMaTHKH [DIJIEKTPOHHBIN pecypc]: yuel. - DNeKTpoH. JaH. -
MockBa:  JamkoB wu K, 2017. - 510 c. [Pexum  gocryma:  URL:
https://e.lanbook.com/book/93522. - 3ar. ¢ skpana.].

3y6koB B.I'., JIsxosckuii B.A., Mapteinenko A.U., Munocues B.b., [Tymkaps E.A. Kypc ma-
TEMaTHKU JJI1 TEXHUYECKUX BBICIINX y4eOHBIX 3aBefeHuil. Yactu 1-4. M.: MT'I1Y, 2012. 400
IK3.


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

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

4. bexnemume, /[.B. Pemenue 3amau u3 Kypca aHAIUTHYECKOW T€OMETPUU M JIMHEWHOHW all-
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. DiekTpoHHBbIe 00pa3oBaTe/ibHbIE PECYPChI

[TpoBenenue 3aHATUI U aTTECTAIM BO3MOXKHO B IMCTAHIIMOHHOM (popMaTe ¢ MPUMEHEHUEM CH-

cTeMbI AUCTaHIIMOHHOTO 00y4eHus: yHuBepcutera (CJJO-LMS) Ha ocHOBe pa3paOOTaHHBIX Ka-
denpoit «MaTtemaTrka» IEKTPOHHBIX 0OpazoBaTeNbHBIX pecypcoB (DOP) mo Bcem pasnenam
IPOrPaMMBI:

Hazanue DOP

JluneiiHas 1 BeKTOpHas anredpa
AHanuTuyeckas reoMeTpus
JIuneiinas anreOpa U aHaJIUTH-
YyecKasi TeOMeTpus

https://online.mospolytech.ru/course/view.php?id=3368
https://online.mospolytech.ru/local/crw/course.php?id=2843
https://online.mospolytech.ru/course/view.php?id=462

Pa3paboranusie DOP BKIIO4aIOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.
[Topsimok mpoBeaeHust padoOT B QUCTAaHIIMOHHOM (hopMaTe YCTaHABIMBAETCS OTJCIBHBIMU PACIIO-
PSUKEHHUSIMH TIPOPEKTOpa Mo yueOHOU paboTe U/Uii IEHTPOM Y4eOHO-METOAUYECKON pabOTHI.

Ka)K,I[Hﬁ CTYACHT O6CCHC‘ICH HHAUBUAYAJIbHBIM HCEOTPAHUYCHHBIM IOOCTYIIOM K BHGKTPOHHOP'I

6I/I6JII/IOTGK€ MOCKOBCKOT'O ITOJIUTEXA

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

I/IHTepHeT-pecprLI BKJIFOUAKOT y‘Ie6HO-MeTO,I[I/I‘IeCKI/IC MaTCpHajibl B 3JICKTPOHHOM BUIAC, IIPCI-

CTaBJICHHBIC Ha caiite mospolytech.ru B pazaene: «l{eHTp MaTeMaTu4ecKoro 00pa3oBaHUsDY

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

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

Ilone3nrie y‘{e6H0-MeTO,I[I/ILIeCKI/Ie u I/IH(I)OpMaLII/IOHHBIe MaTCpHaJibl IPECACTABJICHBI Ha canTax:
http://exponenta.ru, http://egworld.ipmnet.ru/ru/info/mathwebs.htm.

HepequL pecypcoB I/IH(bOpMaI_II/IOHHO-TeJIeKOMMYHI/IKaLII/IOHHOﬁ CCTHU «I/IHTepHeT» JJI1 OCBOCHUA

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

4.5, JInueH3uOHHOE ¥ CBOOOIHO PACNPOCTPAHsIEMOe MPOTrPaMMHOE

o0ecrieyeHHue
Ne| HaumenoBanue | Pazpadorunk I1O JocTynHOCTD Ccbuika Ha Enunblii peectp
(mpaBoob.Jiaia- (IMUEH3HOHHOE, | POCCHUIICKUX MPOrpamMM st
TeJIb) cB0O0OHO pac- 9BM u B/l (npu naanumnu)
NpocTpaHseMoe)
1 | Astra Linux [ OOO JInnensnoHHoe https://reestr.digital.gov.ru/ree
Common Edition [ "PYCBUTEX- str/305783/?sphrase_id=9540
ACTPA" 36



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/
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
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2 | Moit Oduc OO0 "HOBBIE
OBJIAYHBIE
TEXHOJIOI'"

JInneHsnonnoe https://reestr.digital.gov.ru/ree

str/301558/?sphrase id=9433

75

4.6. CoppeMeHHbIe npodeccuoHATIbHBIE 0a3bl JAHHBIX U HH(OPMAIMOHHBIE CIpa-
BOYHbIE CHCTEMbI

Hepeqeﬂb PECYPCOB CE€TH I/IHTepHeT, AOCTYIIHBIX IJIfl OCBOCHHUA NUCHUIIJIMHBI:

HauMenoBanue

Cchblika Ha pecypc

JocTynHocTh

HNudopManmoHHO-CTIPABOYHBbIE CHCTEMbI

Stack Over flow

https://stackoverflow.co
m/

Hocrtynna B cetn UH-

TepHeT 0e3 orpaHuye-

CTBEHHBIX 00pa30BaTENIbHBIX CTaH-
JIapTOB BHICHIETO 00pa30BaHUs

HUU
HUndopmarmonnsie pecypest Cetnn | http:// www.consultant.ru | Jlocrymzo
Koncynsrantlntoc
[Topran @enepanbHbIX rocyaap-
http://www.fgosvo.ru. JoctymHo

JIEKTPOHHO-0UOJINOTEYHbIE CHCTEMBbI

.ru/

JlaHb https://e.lanbook.com/ HocrtynHa B cetn UH-
TEepHET 0e3 orpaHuye-
HUM

IPR Books https://www.iprbookshop | ocrynua B cetu UH-

TepHET 0e3 orpaHuye-
HUM

IIpogdeccnonanbHbie 6a3b1 JAHHBIX

MoJIUTEeMaTHIecKasi peepaTUBHO-
o6ubnuorpaduueckas u
HayKoMeTpHuueckas (6ndamomerpu-
yeckas) 0aza JaHHBIX

basa qaHHBIX HAy4YHOW AJIEKTPOH- http://www.elibrary.ru JoctynHo
HOI OnMbIIMoTeKN
(eLIBRARY.RU)
Web of Science Core Collection — | http://webofscience.com | JoctymHo



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/
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5. MarepuajbHO-TeXHMYECKOE oOecnevyeHue TUCIUNIMHBI

MarepuanbHO — TeXHUYECKast 0a3a yHUBEPCUTETa 00ECIIeYMBACT IPOBEICHUE BCEX BHJIOB
3aHSTHIA, IPETYCMOTPCHHBIX Y4EOHBIM TUTAHOM, U COOTBETCTBYET JICHCTBYIOIIMM CAHUTAPHBIM U
POTHBOIIOXKAPHBIM TPABUIIAM M HOPMaM.

Kadenpa «Matemarukay He pacrioiaractT COOCTBEHHBIM ayJAUTOPHBIM (DOHIOM U HCIIONb-
3yeT yueOHbIe ayTUTOpUU 13 001Iero GoHaa YHUBEPCUTETA.

[Tpr HEOOXOAUMOCTH ISl IPOBEACHHUSI MHTEPAKTUBHBIX MPAKTUYECKUX 3aHATUN UCTIONb3Y-
IOTCSI KOMITBIOTEPHBIC KJIACChl YHUBEPCHUTETA.

6. Meroauyeckne peKOMeH AU

6.1. MeToauueckne peKOMEHAAIUM ISl MPeNoAaBaTe/isi 0 OPraHu3anuu odyyve-
HUSA

[Ipex e Bcero, ciaenyer oOpaTuTh BHUMAaHKUE CTYIEHTOB Ha TO, YTO IPAKTHUYECKU BECh U3Y-
JaeMblii UMU MaTepuai He TpeOyeT KaKoW-T1u00 CIeHabHON (JIOTIOTHATEIHHON) TTOATOTOBKH U
BIIOJIHE MO>KET OBITh YCIEIIHO U3y4YeH, €CIU CTYACHTHI OyAyT MMOCEIIATh 3aHATHS, CBOEBPEMEHHO
BBITIOJIHSITH JJOMAIIIHUE 33JJaHUs ¥ TI0JIb30BATHCS (IMIPU HEOOXOUMOCTH ) CUCTEMOM TIIIAaHOBBIX KOH-
CyJIbTALIMM B TEUEHHE KaXJOro ceMecTpa. Boienmme B Kypc MaTreMaTHKU pa3Jeibl sSBIISIOTCS
KJIACCUYECKHMHU, B TO K€ BPEMSI OHU MPAKTUYECKU OPUEHTUPOBAHBI, TaK KAK UMEIOT IIIUPOKOE pac-
MIPOCTPAHEHHUE ISl PEIICHHS PA3HOTO POJia 3a/1a4 BHYTPU CaMOil MaTEMAaTUKHU U MPUKJIAAHBIX 3a-
nad. FIX ocBOEHHE MOMOXKET CTYJIECHTaM JIOTUYECKH BEPHO, apryMEHTHUPOBAHO U SICHO CTPOUTH
YCTHYIO U MMUCbMEHHYIO PeYb, YCIEIIHO MPUMEHITh HAKOIJICHHbIE 3HAHUS B PO ECCHOHATBHON
JIEATEIIbHOCTH.

HeoOxonuMo ¢ camoro Havasna 3aHATUNA PEKOMEHAO0BATh CTYA€HTaM OCHOBHYIO H JOIOJI-
HUTEJIbHYIO JINTEPATYPY, @ B KOHIIE CEMECTpPA JaTh CIUCOK BOIPOCOB IJIA OATOTOBKH K K3aAMEHY.

Ha nepBomM 3aHsATHHN IO JUCHUILTUHE CleAYyeT 0053aTeabHO MPOMH(GOPMUPOBATH CTY IEH-
TOB O BUJIE ¥ JopMe MPOMEKYTOUHON aTTECTAIIMHU IO TUCIUILIMHE, CPOKAX €€ MIPOBEACHMUS,
YCIIOBHSIX JIOMYCKa K MPOMEXYTOUHOM aTTECTAlMU, TPUMEHSEMbIX BUAAX MPOMEXKYTOUHOI'O KOH-
TPOJIAL.

N3noxeHnne TeOpeTMUECKOro MaTepHalia JOJKHO COMPOBOXAATHCS WIUTFOCTPATUBHBIMHU
puUMepamu, THIATEIIbHO OTOOPaHHBIMU MPETIOAaBaTEIeM TaK, YTOObl TEXHUUECKUE TPYIHOCTH U
BBIKJIAJIKH [IPU PELLIEHUH 33]]Ja4l HE OTBJIEKAJIM OT IJIABHOT'O: OCMBICIEHUS UAEH U CYTH IPUMEHS-
eMbIX MeTo10B. CrieyeT Bceria yKa3biBaTh MPUMEPHI MPAKTHYECKOTO TPUMEHEHUST PAaCCMOTPEH-
HBIX Ha 3aHATHIX ypaBHEHUH U POpMyI.

[IpakTrueckue 3aHATHS JOJKHBI OBITH OPTaHU30BAHBI MIPEMO/IaBATEIEM TaKUM 00pa3oM,
YTOOBI OCTABAJIOCh BpeMs Ha MEPUOAMYECKOE BBIMOIHEHHUE CTYJIECHTaMH HEOOIBIION caMOCTOs-
TETHHOM padOThI B ayAUTOPUH ISl IPOBEPKU YCBOCHUS M3JI0KEHHOTO MaTepuara.

[IpenogaBaTens, Benymuii MpaKTUYECKUE 3aHATHSI, JOJKEH COTJIACOBBIBATh yU4EeOHO-TEMa-
TAYECKHH IJIaH 3aHATHH C IEKTOPOM, UCTIOIB30BaTh €IUHYIO CUCTEMY 0003HAUYCHUI.

[IpenogaBatento ciaenyeT N0OMBATHCS CUCTEMATHYECKON HEMPEPBIBHON pabOTHI CTYACH-
TOB B TEUCHHE CEMECTPA, HEOOXOUMO BBISBIISITH CUIIBHBIX CTYJCHTOB U TPUBJIEKATh UX K HAYIHOU
paboTe, K y4acTHIO B pa3HOTO pOJia OJIMMITHATaX U KOHKypCax.

CTyneHT OKEH ONIYNIaTh 3aMHTEPECOBAHHOCTD MPENOJABATENS B JOCTH)KEHUN KOHEY-
HOTO pe3ynbTaTa: B MPUOOPETEHHUH OOYYAIOUIMMUCS TMPOYHBIX 3HAHUM, YMEHHUN U BIAJCHUS
HaKOIUIEHHOHN MH(pOpMAaIMEH s peleHus 3a71a4 B MpodheCCUOHATBHOM NeITeTbHOCTH.

OO0pa3oBaTte/ibHbIE TEXHOJIOTUH
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Bo03M0OXHO ITpoBeicHNE 3aHATHIA U aTTeCTAIMi B TMCTAHIIMOHHOM (popMaTe ¢ MPUMEHEHUEM CH-
CTeMBbI JUCTAaHIMOHHOTO 00ydeHus ynuBepcureta (CJJO-LMS) Ha ocHOBe pa3paboTaHHBIX Ka-
dbenpoii «MareMaTHKa» SJIEKTPOHHBIX 00pa3oBarebHbIX pecypcoB (DOP) (cm. m1.4.4).

[Topsimok mpoBeeHUsS PadoT B AMCTAHIIMOHHOM (DOpMaTe YCTaHABIUBACTCS OTICIHHBIMU PACIIO-
PSKEHUSIMH IPOPEKTOPa M0 Y4eOHOU paboTe U/UiTK IIEHTPOM Y4eOHO-METOANYECKON pabOTHI.

6.2. MeTtoauyeckue yKa3aHusi JAJsl 00y4aIOMNXCHA MO0 OCBOEHUIO
AUCIUIIIHHBI

Pa3zgeun: 3j1eMeHTHI JIMHEHOH ajaredpbl

Martpuusl u onpeaeaurtenu. I[Ipexnae Bcero, CTylE€HT J0JKEH MOHATh, YTO MaTpULIA —
9T0 Tabauua yucen (mpudyeM 3Ta Tabauia MOXKeT UMETh OJIMHAKOBOE YUCIJIO CTPOK U CTOJIOLOB, a
MOJKET OBITh U IPSAMOYTOJIbHOI), & ONIPEAEIUTENb — 3TO YUCIIO, 3aIIMChIBAEMOE B BUJIE KBaJpaT-
HOM TaOJMILIBI, TO €CTh ONPEEIUTENN CYIIECTBYIOT TOJIBKO Y KBaJPATHBIX MATPHII.

Crenyer o6patuth 0c000€ BHUIMAHUE HA ONEPAIIUI0 YMHOKEHUS MIPSIMOYTOJIBHBIX MaTPHUI]
U MOHATh, KAKUM I0JIy4aeTcsl MOPSAJOK MAaTpULbl — pou3BeeHus. OCOOEHHOCTh MaTpPUI] TaKXKe
COCTOUT B TOM, YTO MPOU3BEICHUE MATPUIl HE TIepecTaHOBOYHO, TO ecTh AB # BA.Crnenyet 00s-
3aTeJIbHO YOeAUTHCS B 3TOM, PEIIMB COOTBETCTBYIOIINE 3a1aUH.

BaxnpiM siBisieTcs moHsATHe oOpaTHOW Marpuibl. Hago 3HaTh ycinoBue cyllecTBOBaHUS
00paTHOW MaTpULIbl U AITOPUTM ee NocTpoeHus. [loce ee BbIUMCIIEHUS Les1eco00pa3Ho J1enaTh

TIPOBEPKY NPABUILHOCTH PEIIeHHs, BHITOIHUB onepanuio ymMmHoxkeHns A A= E (momxna momy-
YUTHCS €AMHUYHAS MATPHIIA)

[Ipu u3zydenuu onpenenurenei Halo0 YeTKO YCBOUTH NOHATHUS MHUHOPA, alre0pandeckoro
JIOTIOJTHEHHS, 3HaTh MHOTOYHUCIICHHBIE CBOMCTBA OMpeAeauTeNs. J{1si OCBOCHUS TEXHUKH BBIYHC-
JICHUS OTpeAeNuTeNel 1eaecoodpa3Ho, BEIOPaB MPOU3BOIBHBIN OMPENEIUTENb BhIIIE TPETHEro
HOPS/IKA, PACKPBITh €r0 Pa3UYHBIMU CIIOCOOaMU, MPUMEHSS Pa3IoKEHUE W 10 CTPOKaM, U IO
cton6uam. OOparute BHUMaHKE, KAKUE CTPOKHU (CTOJIOIIBI) TPEIIOUTUTENbHEE BBIOMPATH JIJIsl pac-
KPBITHUS OTPEICIUTENSI, YTOOBI YIPOCTUTH €ro BerurciaeHne. Oco0eHHO () (hEKTUBHO BEIYUCICHHE
OTIPENIEIUTEIS C TIOMOIIBIO AIIEMEHTAPHBIX NMPe0Opa30BaHU, TPUBOIAIINX €r0 K TPEYTOJIbHOMY
BUJTY.

[Ipu u3ydenuu perieHuil cucteM JTuHEHHbIX anredpandyeckux ypaBHeHuil (CJIAY) obpa-
TUTE BHUMAaHHUE, IPEXkK/Ie BCETo, HAa TOHATHE PELICHUs CUCTEMBI U YCIIOBUS CYILLIECTBOBAHUS pellle-
HUH B 3aBHCHMOCTH OT COOTHOIIIEHUS MEXTy PAaHTOM MaTpPHIIbI, PAHTOM PaCIIUPEHHONW MaTPHUIIBI
CHCTEMBI M YHCIIOM HEM3BECTHBIX M ypaBHeHUN. OOpaTHTe BHUMAHUE HA YCIOBUS MPUMEHEHUS
dopmyn Kpamepa u merona oOpaTHOW MaTpuilbl. BHuMaTensHo pa3zdepuTe npuMepbl peleHus
IPOM3BOJIBHBIX CHCTEM JIMHEWHBIX anredpanyeckux ypaBHeHHH metonom ["aycca (BBeneHue Oa-
3UCHBIX U CBOOOJHBIX IEPEMEHHBIX).

Pa3nesi: 31eMeHTBI BEKTOPHOI ajaredpbl

[Ipu n3ydeHuu mnaHHOW TeMBbI OOpaTUTE BHHUMAaHWE Ha JIMHEWHBIC OTEpaIlH HaJ BEKTO-
pamu, Ha MOHATHUS JTMHEHHON HE3aBUCUMOCTH 1 JIMHEIHOMN 3aBUCHMOCTH BEKTOPOB, Ha (PyH/T1aMeH-
TaJbHOE MOHATHE Oa3rca BEKTOPHOTO MPOCTPAHCTBA (M OPTOHOPMHUPOBAHHOTO Oa3uca), Ha pas3io-
JKEHHEe BEeKTopa 1o 0a3ucy.

3HaTh OIpeeeHne, TeOMETPUIECKHIE CBOMCTBA CKAISIPHOTO, BEKTOPHOTO M CMEIIAHHOTO
IPOM3BEACHUS BEKTOPOB, (POPMYJIBI /U1l X BBIYMCICHHUS B BEKTOPHOM U B KOOPJMHATHOU opMme.
OO0s13aTebHO 3HATH U YMETH MTPOBEPSTH YCIOBUS OPTOTOHAILHOCTH, KOJUTMHEAPHOCTH U KOMILIA-
HapHOCTHU BEKTOPOB.

Paznen: koMmiieKCHbIE YHCJIA U MHOTOYJIEHBI
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B sTom paznene, npexie BCEro, HaJlo MOHATh, YTO KOMIUIEKCHOE YHUCIIO SIBUJIOCH PACIIN-
pPEHUEM MOHATHUS JeHCTBUTENBHBIX YMCEIl, 3HATh ONpeNeeHne U TPU (POPMBI 3aITUCH KOMILIEKC-
HOTO yucia (anredpanyeckyro, TPUrOHOMETPUUECKYIO U MOKA3aTeNbHYI0), TeOMETPUYECKYIO UH-
TEpIpEeTaLNI0 KOMILUIEKCHOTO YMCIIa U B3aUMHO-0IHO3HaYHOE COOTBETCTBUE MEXK1Y MHOXKECTBOM
KOMIUIEKCHBIX YUCENl 1 MHOKECTBOM TOYEK KOMIUIEKCHOM IIOCKOCTU. 3HATh (popmyry Diiiepa.
Kom1uiekcHble ynciia MOKHO M300pa)kaTh C IIOMOIIbI0 BEKTOPOB HAa KOMILJIEKCHOM IIOCKOCTH.
[ToaTomy omnepanuu CI0KEHHUS U BBIUMTAHUS KOMITJIEKCHBIX YHCEI MOTYT OBITh CBE/ICHBI K OIepa-
LIUSIM CJIOKEHUS U BBIUUTAHUS COOTBETCTBYIOLUX BEKTOPOB.

Hano 3HaTh 1 yMeTh BBIIIOJIHATH ONEPALlUA YMHOKEHHUS, ICIICHUS], BO3BEJICHUS B ITOJIOKHU-
TEJIbHYIO CTETeHb KOMILJICKCHBIX YHCEI, 3alCaHHBIX B TPUTOHOMETPUYECKOH (popme, n3Biede-
HUS KOpHS N-OM CTENEHU M3 KOMIUIEKCHOTO YnCIa.

Craenyer oOpaTuTh BHUMAaHUE HA TO, YTO MHOXKECTBO KOMIUICKCHBIX YHCEIN SBISIETCS 3a-
MKHYTBIM, TO €CTb JII00as anreOpanueckas ornepanus HaJl KOMIUIEKCHBIMH YHCIIaMH HE BBIBOJIUT
3a npeaessl 00JaCTH KOMIIJIEKCHBIX YHCET.

Hano 3HaTh pa3nuuHbie BUJIBI PA3J10KEHNUS MHOTOYJIEHA HA MHOYKUTEIH JJI CIIy4aeB, KO-
I71a cpeid KOpHEe MHOTOYIeHa MOTYT OBITh KpaTHbIE, KOMIUIEKCHbBIE KOPHU. DTH CBEACHUS Oy IyT
WCIIOJIb30BaThCsA, HAPUMEP, B MHTEIPAJIbHOM MCUUCICHUU MPU BBIYUCICHUHU HHTErPajOB OT
IpOOHO-PalMOHATBFHBIX (DYHKIHA, IPU PELICHUH JTUHEHHBIX OJHOPOIHBIX TU((hEpeHINATEHBIX
ypaBHEHUU N-TO MOPAJIKA C TOCTOSIHHBIMU KO HUITUECHTAMH.

Pa3nes: ananuTuyeckasi reoMmeTpus

[Ipu u3ydyeHnH aHaTUTUYECKON Fr€OMETPUH CIEAYET, IPEXKIE BCErO, TOHATh, UTO €€ 3a/1auei  SB-
JSIETCSL U3YyYECHNE TEOMETPUIECKUX O0BEKTOB TP MTOMOIIY AHATUTUYECKAX METOIOB aIreOphl U
MaTeMaTUYeCcKOoro aHajau3a. B ocHOBe Takoro noaxo/ia JIeKUT METO/1 KOOPJIMHAT, BIIEPBBIE CUCTE-
MaTHU4eCKH puMeHeHHbIH P. Jlekaprom. OCHOBHbIE NOHSTUS T€OMETPUH (TOUKa, MpsAMasi, II0c-
KOCTh) SBJIIIOTCS HEOMPEACNIIEMbIMH, U JJI1 UX OMHCAHUS MPUMEHSIETCS aKCHOMaTUYECKHI Me-
TOJ1, IO3BOJISIFOIINM YCTAHOBUTH B3aMMHO O/IHO3HAYHOE COOTBETCTBUE MEK/y MHOXKECTBOM TOUYEK
IPSIMON U MHOXKECTBOM JI€HCTBUTENBHBIX YHCE U, TAKUM 00pa3oM, BBECTU CUCTEMY KOOPAMHAT.
Hazo geTko ycBOuTH pa3nuyHbie POPMBI YpaBHEHHUH MPSIMOI H IIIOCKOCTH YMETh MEPEXOAUTH OT
oJiHO# Qopmbl K apyroil. CienyeT OCMBICIUTD U YCIEIIHO MTPUMEHSATh PEIICHUs! KJIaCCHUECKUX
3a/1a4 aHAJIMTUYECKON reOMETpUH O B3aUMHOM DPACIIOJNIOKEHHM MPSIMBIX U IUIOCKOCTEH, YMETh
OTIPENIeNATh YIIIbl U PACCTOSHUS MEXAY Pa3IMYHBIMU F€OMETPUIECKUMU O0BEKTaMHU.

OTMeTUM B 3aKIIIOYEHHE, YTO YCIIEHIHOE M3ydeHHEe AMCUUIUIMHBI «JIuHelHas anreOpay,
npuodpeTeHne HeoOX0IMMBIX KOMIIETEHLIMH, YMEHHI U HABBIKOB BJIaJICHUS] MATEMaTUYECKUM all-
napaToM TpeOyeT OT CTYJEHTOB OOJbIION caMocTOsATeNbHON paboThl. OOpaTuTe BHUMaHUE, YTO
KOJIMYECTBO YacOB, OTBOAMMBIX Ha CAMOCTOSITEIIbHYIO pabOTy B COOTBETCTBUH C y4EOHBIM ILIa-
HOM, OOJIbIIIE YKCIa YacOB, OTBOJUMBIX Ha BCE BUBI AyAUTOPHBIX 3aHATHUI.

7. ®DOHJ OLIEeHOYHBIX CPEIACTB

@OH/]1 OLIEHOYHBIX CPEACTB IpenacTaBieH B [Ipunoxenun 2 k padodeil mporpaMMe U BKIIIOYAET
pasaens:

1. Metoabl KOHTPOJIA U OLIEHUBAHUS PE3YIbTAaTOB 00YUYEHHUS

2 [llkana ¥ KpUTEPUU OLIEHUBAHUS PE3YJIbTATOB 00yUEHUs

3. O1ieHOYHBIE CpEeNICTBA

3.1. Texymuii KOHTPOJIb

3.2. [IpoMexxyTOoUHas aTTecTarus
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08.03.01. CrpoutenbcTso.

IMpodwuiu:

IIpoMbllJIeHHOE U TPAKIAHCKOE CTPOUTEIHCTBO.
TennorazocHad:keHne, BeHTHJISIIAS, BOOCHAOKEeHHE H BOIOOTBEICHHE.

Ilpunoscenue 1

(baxamaBp)
®opMa 00y4YeHUs] — OYHASA
I'ox Hadopa 2025/2026
Buabl yueOHoii padoThl,
BKJIIOYAsl CAMOCTOAITEIbHYIO Buabl camocTosiTesibHON padoThI Dopmbl
a = aTrecra-
5 aldoTy CTyJeHTOB CTY/ICHTOB
Paznen § 5 p y cTya ’ ya 00
3 = U TPYA0EMKOCTH B Yacax
n/n CP | KC
J | II/C | JIa6 C P K.P. | K.IL. | PT'P | Pedepar | K/p | O | 3
IlepBblii cemecTp
Pa3nes 1. DineMeHTHI THHEHHOM aJI-
1.1 | re6pws1 MaTpuiibl, 1eHCTBUS HAJ MaTPH- 1 3 2 2 3
[aMH.
OmnpenenuTeny, WX CBOWCTBA M BBIYHCIIE-
1.2 | ype. MaTpuuHas 3amuch CHCTEMBI JIMHEH- 1 4 2
HBIX YPaBHEHUM. 3 *
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Boinaua 3agaauii PI'P Ne 1 o anHeiinon
ajareope.

1.3

OOparHas MaTpulia U ee Bblunucienue. Mar-
pUYHAs 3allUCh CHCTEMbI JTMHEWHBIX ypaB-
HEHUH.

1.4

CucTeMbl TUHEHHBIX alTeOpandecKux
ypaBHEHU, OCHOBHBIE MTOHITHS U OMpe/ie-
nenus. Pemenue cucreM TMHEWHBIX ypaB-
HeHuil metogoM Kpamepa, metogom obpat-
HOW MaTPHUIIbI

1.5

Pemenne cucreM NTMHENHBIX YPABHEHUN
MeronoM ['aycca. Panr marpunsl. Teopema
Kponekepa — Kanemn.

1.6

Mertop 'aycca B TpOU3BOJIBHBIX CUCTEMAX
JUHENHBIX ypaBHeHUNH. OTHOPOIHBIE CH-
CTEMBI JINHEUHBIX YPaBHEHUH.
CamocrosiTeibHas padora Nel no siu-
HeiHOo# aaredpe B ayiMTOPUH

1.7

Pa3nen 2. Bekropsl. Jluneitnsle onepanuu
HaJl BEKTOpamH, UX CBOWCTBAa. JIMHElHbIE
KOMOMHAIMKU BEKTOPOB. JIMHEWHO He3aBU-
CHMBbIE WM JMHEHHO 3aBHCHMEIC CHCTEMBI
BEKTOPOB.

Bbigaua 3aganuii PI'P Ne2 no BekTopHOii
ajreope.
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1.8

[Tonsitue Gasuca. KoopauHatel BekTOpa.
KoymnHaeapHOCTh, OPTOrOHATBHOCTD U KOM-
IJIAHAPHOCTHh BEKTOPOB.

10

1.9

CkansipHoe NpOU3BEJCHUE BEKTOPOB U €ro
CBOMCTBA. BeKTOpHOE NPOU3BENECHUE ABYX
BEKTOPOB, €r0 CBOICTBA.

11

1.10

CMelraHHOE IPOU3BEJIEHUE TPEX BEKTOPOB
U ero cBoiicTBa. Breruucienune odbema ma-
pamenenunena. YciloBUE KOJUIMHEAPHO-
CTH, OPTOrOHAIBHOCTH M KOMILJIAHAPHOCTH
BEKTOpOB. OpTOHOPMUPOBAHHBIN Oa3uc.
Brruncnenue cKalspHOr0, BEKTOPHOTO H
CMEIIaHHOTO IIPOU3BEIECHUN BEKTOPOB, 3a-
JTaHHBIX KOOpJAWHATAMH B OPTOHOPMHUPO-
BaHHOM 0azmuce.

CamocrosiTesibHass padora Ne 2 no Bek-
TOPHOI1 ajiredpe B ay1IMTOPUM

12

1.11

JIuneninble npoctpaHcTBa. PasmepHOCTh U
0a3uc JIMHEHHOr0 MPOCTPAHCTBA.

Marpuna nepexoga ot 06asuca k 0Oasucy
npeoOpa3oBaHUe KOOPJIWHAT BEKTOpa IMpHU
u3MeHeHnn 6a3uca. CoOCTBEHHBIE BEKTOPHI
U COOCTBEHHbIE 3HAYEHUS JINHEHHOTO OIe-
paropa.

13

1.12

Pasznen 3. KommiekcHbIe YHcJIa 1 MHOTO-
yjieHbl MHOXEeCTBO KOMILIEKCHBIX YHCEIL.
®opMbl 3aMCH KOMILIEKCHBIX yKceln. Omne-

14
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panuu HaJl KOMIUIEKCHBIMHU 4yuciaMmu. Pas-
JIO)KCHWE MHOTOYJIeHa Ha MHOKHTEIHU OC-
HOBHasl TeopeMa ajureopbl

1.13

Pa3znen 4. AnanuTuyeckasi reoMeTpusi
Cucrembl koopauHatr. Paznuunble THIBI
YpPaBHEHUH IIOCKOCTH

Beiiaua 3aganuit PI'P Ne3 mno anaaurtu-
YECKOIl reoMeTpuu

15

1.14

PasnuuHble THIBI ypaBHEHUH MpsSMOM Ha
IUIOCKOCTH U B IPOCTPAHCTBE

16

1.15

B3aumHoe pacnosnokeHue npsiMbIX Ha IJ10C-
KOCTH U B IIPOCTpaHCTBE. Brruncienue pac-
CTOSIHUM MEXKJy JBYMS TOYKAMH, TOUKOU U
psiMoi. B3anMHoe pacnionoxenue miocko-
cTeil. Beruncienue pacCTOsIHUN MEKy TOU-
KOH U INIOCKOCTBIO

CamocrosiTesibHasa padora Ne 3 mo ana-
JINTHYECKOH reOMETPHH B ayAUTOPHH

17

1.16

KpuBsie BTOporo nopsiika Ux reoMeTpuye-
CKHE CBOICTBa. YpaBHEHMs 3JUIUICA, THU-
nep6osbl, mapabonsl OOmiee ypaBHEHUE
KpuBoi BTOporo mnopsnaka. IlpuBeaeHue
KPUBBIX BTOPOTO MOpsAIKAa K KaHOHWYE-
ckomy BHny. I[loBepXxHOCTH BTOpOTrO TO-
psinka

18

dopMma aTTecTaluu

19-
21




18

Bcero yacoB no jucuumInue

16

32

60

PI'P

cam
pao.
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Ilpunoscenue 2

®OHJI OHEHOYHbLIX CPEJICTB
MO JUCLMILIMHE

«J/IunerHas ajaredopa»

Hamnpasnenue noarotosku: 08.03.01 «CtpoutenscTBO».
[Tpodumu: «IIpoMBIIITIEHHOE U TPAXKIAHCKOE CTPOUTEILCTBO. TermiorazocHa0keHne, BEHTHIISINS,
BOJIOCHA0KEHHUE U BOJIOOTBEICHUECY.

Kadenpa: «Maremaruka.

1. MeToabl KOHTPOJIS U OLlEHHBAHUSA Pe3yJIbTATOB 00y4eHH s

JUJ1st KOHTPOJISI YCIIEBAEMOCTH M Ka4eCTBA OCBOCHUS AUCIUIUIMHBI HACTOSIIEH MTPOrpaMMOit
IPETyCMOTPEHBI CIICTYIONIIE BUIBI KOHTPOJIS:
- KOHTPOJIb TEKYILIEeH yCIIeBaeMOCTH (TEKYIIH KOHTPOJIB);
- IPOMEXKYTOYHAs aTTecTalus (3K3aMeH).

2. llkana u KPUTEPHHU OLIEHUBAHUSA Pe3yJILTATOB 00y4eHUsI

dopmMa NPOME:KYTOUHOI aTTeCTAllMN: IK3aMeH

HpOMC)KYTO‘IHaH aTTeCcranusia 06yqa}oumxc;1 B Q)opMe 9K3aMCHa NPOBOJUTCA IO pE3yJibTaTaM
BBIINIOJITHCHHUA BCEX BUAOB y‘I€6HOI7I pa6OTBI, NpeaAyCMOTPCHHBIX y‘Ie6HBIM IIJIaHOM I10 HaHHOﬁ AUCIU-
IJIMHE, IIpU 3TOM YYUTBIBAKOTCA PE3YJIbTAThl TCKYILICTO KOHTPOJIA YCIICBACMOCTH B TCUCHUC CC-
MCECTpa. OI_IGHKa CTCIICHU JOCTHXXCHMUA O6y‘laIOH_[I/IMI/IC$I IUIaHUPYEMBIX PE3YJIbTATOB O6y‘lCHI/I$I I10
JAUCHUIITIMHE ITPOBOAUTCA MPCIIOAABATCIICM, BEAYIIUM 3aHATHA 110 JUCHUIIIIMHE METOJ0M JKCIICPT-
HOM OIICHKM. IIo uToram HpOMG)KyTO‘IHOI\/JI aTTeCTallvuu 1o JUCHUIIIMHE BBICTABISACTCA OIICHKA «OT-
JIMYHO», «XO0POLI0», «KYAOBJIICTBOPUTCIIEHO» WJIIN «HCYHOBJIICTBOPUTCIIBHO.

IIkana oueHNBaHHUA Onucanne

BrimonHeHs! Bce o0si3aTesIbHbIE YCJI0BHSI NMOATOTOBKM CTYy-
AEHTA K NPOMEKYTOYHOM AaTTeCTalluM, NPEIyCMOTPEHHBIE
nporpaMMoil quctuIuinHbel. CTyIeHT I€MOHCTPUPYET COOTBET-
CTBHE 3HAHUH, YMEHUH, HABBIKOB ITOKA3aTEJISIM, [IPUBEICHHBIM B
OtnnuHO TabynLax, onepupyeT NpuoOPETEHHbIMU 3HAHUSIMHU, YMEHUSIMU,
HaBBIKAMH, IIPUMEHSET UX B CUTyalUsAX IOBBILIEHHON CIOKHO-
ctu. Ilpm 3TOM MoOryr OBITH JOMYIIEHbl HE3HAYUTEIbHBIE
OLIMOKH, HETOYHOCTH, 3aTPyIHEHHs NpPU MEpPeHOCEe 3HAHUU U
YMEHUI Ha HOBbIE, HECTAHIaPTHBIE 3aa4H.

Xopouo BrimonHeHs! Bce o0si3aTesibHbIE YCJI0BHSI MOATOTOBKHM CTY-
AEGHTA K INPOMEKYTOYHOM aTTeCTalluM, NPEIyCMOTPEHHBIE
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nporpaMMoil quciuIuinHbel. CTyIeHT NEMOHCTPUPYET COOTBET-
CTBHE 3HAHUU, YMEHUH, HABBIKOB I10KA3aTEJISIM, [IPUBEICHHBIM B
TabIUIIaxX, ONEPUPYET NPUOOPETEHHBIMU 3HAHUSMH, YMEHUSIMH,
HaBbIKaMU. B TO jxe BpeMs IIpu OTBETE AOIYCKAET HECYILECTBECH-
HBIE IIOIPEIIHOCTH, 3a/a4d PEIIaeT C HEeI04eTaMH, HE BIIUAIO-
MM Ha OOLIUH X0/ peLIeHHUs.

Y 10BIETBOPUTEIILHO

BrimonHeHs! Bce o0si3aTesIbHbIE YCJI0BHSI NMOATOTOBKHM CTYy-
JAeHTa K INPOMEKYTOYHOH aTTecTalWu, IPEIyCMOTPEHHBIE
nporpaMMoil quciuIuinHbel. CTyIeHT IEMOHCTPUPYET COOTBET-
CTBUE 3HAHUM, YMEHUI, HABBIKOB [TOKA3aTENSIM, [IPUBEICHHBIM B
TabJInMLax, onepupyeT NpUoOPEeTEHHbIMU 3HAHUSIMH, YMEHUIMU,
HaBbIKaMu. Ho moka3piBaeT HernyOoKue 3HaHUS, IPU OTBETE HE
JIOITYCKaeT rpyObIX OMMOOK WM MPOTUBOPEUYUH, OJTHAKO B op-
MYJIMPOBaHUU OTBETA OTCYTCTBYET JOJIKHAsA CBSI3b MEX]y aHa-
JU30M, apryMEHTAllMel U BbIBOJIAMH, B PELICHUU 3a7a4 MOTYT
CoJIepKaThCs rpyoble OMMOKH. [[71st momy4YeHus paBUIIBHOTO OT-
BeTa TPEOYIOTCS YTOYHSIOLIUE BOIIPOCHI.

HeynosnersopurensHo

He BbmmosiHeHb!l 00si3aTe/ibHbIE YCJOBHMS IOATOTOBKHM CTY-
AEHTA K NPOMEXKYTOYHOH AaTTeCTAllUM, MPEIyCMOTPEHHBIE
nporpammont aucuuiuivesl, UJIW cTtyneHT neMoHCTpUpyer He-
MIOJIHOE COOTBETCTBUE 3HAHMI, YMEHU, HABBIKOB MPUBEICHHBIM
B TaOJIMIIaX, TOMYCKAIOTCS 3HAYUTEIILHBIC OIIUOKH, IPOSIBISICTCS
OTCYTCTBHME 3HAaHWW, YMEHWH, HAaBBIKOB II0 POy IOKa3aTelei,
CTYAEHT UCIBITHIBACT 3HAUYMUTENBHBIE 3aTPYIHEHUS IIPU OIEpPHU-
pPOBaHUU 3HAHUSIMU U YMEHUSIMU.

3. OueHo4YHBbIE CpeACTBA

HanmenoBanue
OLIEHOYHOTO Cpea-
CTBa

/1

IIpencrasnenue oue-
HOYHOI'O CPE/CTBa B
OOC

Kpatkast xapakTepuCTHKa OIICHOYHOTO
cpescTBa

1 KonTponbhas (ca-
MOCTOSITEIbHAsT)
pabota

(KP)

CpencTBo NMpoBepKH YMEHUHN MPUMEHSTh
IIOJIyYEHHBIE 3HAHUA JUIS PELICHUs 3a1a4
ONPEJEICHHOrO TUIIA 10 TEME WU pa3-
neny

KonTposbHbie 3a1a-
HUS (IpUMep)

2 | PacuerHo-rpadu-
yeckas pabora

(PTP)

CpencTtBo mpoBEpKH YMEHHM MPUMEHSTh
MTOJIyYEHHBIE 3HAHUS 110 3apaHee OIpese-
JIECHHOM METOJIMKE Ul PEIICHMS 3a1ad

Kommnexr 3amanmii
JUISI BBITIOJTHEHUS pac-
YeTHO-TpapuiecKon
paboThI
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HIIN SaI[aHI/Iﬁ no MoAyJrxO WKW AUCHU-
IIJIMHE B LICJIOM.

CpencTBo KOHTPOJIS,, OPraHU30BAHHOE KaK
crerpanbHas 6ece/ia nelaroruueckoro pa-

VerHblii onpocco- | 60THUKA ¢ 00ydaroIMMCsl Ha TEMBI, CBs- Bomnpocsr 1o
3 OecemOBaHuUE, 3aHHBIE C M3y4aeMOU TUCIMILINHON, ¥ pac- | TeMam/pasjesam Juc-
(YO) CUMTAHHOE Ha BBLIICHEHHE 00beMa 3HAHUMI IUTUTAHEI

oOyJarolierocsi Mo OmnpeaeeHHOMY pas3-
Jieny, TeMe, IpoOIemMe U T.11.

CucreMa cTaHAapTU3UPOBAHHBIX 3a/laHUM,
Tect IIO3BOJIAIOIIA aBTOMAaTU3UPO-
(T) BaTh MPOIENYypy U3MEPEHUs YPOBHS 3Ha-
HUHN ¥ YMEHUI 00yJaronierocs.

5 | Dx3amenanuonHbie | CpecTBO TMPOBEPKHM 3HAHUN, YMEHHUH, | DK3aMEHaIlMOHHBIE
OUeTHI HaBBIKOB. MOXKET BKJIFOYATh KOMIUIEKC T€O- | OMUJIETHI.

5K pPETHUYECKUX BOIMPOCOB, 3ajad, IpaKTHue-
(9b) CKUX 3aJaHuil.

BapuanTt Tecra

3.1. Tekyuiuii KOHTPOJIb

O1eHOYHBIE CPEICTBA TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH BKJIIOYAIOT KOHTPOIBHBIE BOIIPOCHI
¥ 3aJ1aHus B popMe OJIAHKOBOT'O TECTUPOBAHUS JIJISI KOHTPOJISI OCBOSHUST 00YUaIOIIUMUCS Pa3IeiioB
JUCUUILINHBL, ipueM PI'P.

Coaepixanue pacueTHo-Tpadguyeckoi padoThl.

PacuerHo-rpajduueckas padora Nel no JuHeiiHo# ajareope.

Kpartkoe copeprxanue pacueTHO-Tpaduueckoit paboThI:

Matpuusl u onpeaenuTenu. PemieHue cucteM JUHEMHBIX anredpandeckux ypaBHEHHUI MeTo/laMu
["aycca, Kpamepa u 06paTHOIl MaTpuUIbL.

PacuerHo-rpadguyeckas padora Ne2 mo BeKTOpHOIi aaredpe.

Kpatkoe copeprkanue pacueTHO-Tpauieckoit paboThI:

Bekropsl, nelictBus Haj BekTopamu. CKalspHOE, BEKTOPHOE, CMEIIAHHOE MPOU3BEACHHS BEKTOPOB.
PacuerHo-rpadguyeckas padora Ne3 mo aHATUTHYECKOM reOMeTPHH.

Kpatkoe copeprkanue pacueTHO-Tpauieckoit paboThI:

Pa3znuynble BUBI ypaBHEHHN NPSAMON U INIOCKOCTU. B3auMHOE pacronoxkeHue NpsAMbIX Ha MJIOCKO-
CTH, ITOCKOCTEM B MIPOCTPAHCTBE.

KoMmimiiekT 3aaanui

JJIsl BBINIOJTHEHHUs pacyeTHO-rpagudeckux pador (PI'P)
no auctuiuiiae «JIuneiinast anredpa»

PI'P Nel, yactp 1

-1 1 0 2 0 2
3amanue Nel. Jlanst Mmatpumet A=| 1 3 2 | w B=|0 -3 3
4 0 -3 1 1 -1

Beimonuuts aeiictusi: A? +8BT .
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3amanme Ne2. [TponomkuTh naHHOE MaTpuuHoe paBencto (2A+3B)° —4A* ~6AB=...

U TIPOBEPUTH €ro Ui MaTpull A u B U3 nepBoro 3aJaHusl.

3amanue No3. BIUUCIUTh ONpeneuTe b ABYMsI CIIOCOOaMU: Pa3IoKeHHUEM I10 TIEPBOI CTPOKE U
pa3JI0KEHUEM I10 IIEPBOMY CTOJIOLLY.

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

3amanue Ne4. JIns qaHHOM MaTpuIlbl HAaWTH oOpaTHYIO MaTpuily. CrenaTh 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 No6. HaifTu panr MaTpuisl.

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

PI'P Nel, , yacThb 2, 3ajaHuis N0 PelIEHUIO CHCTEM JIMHEHHBIX aJredpandyeckKkux ypaBHeHHit

3apanue Nel. Pemnts cucremy Mmerogom Kpamepa. CnenaTe mpoBepKy.

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

3aganue No2. Peruth cucremy u3 Nel MeTo oM 0OpaTHON MaTpHIIbI.
3ananue Ne3. Pemuts cucremy u3 Nel merogom ["aycca.

3amanue No4. Pemnth HEOHOPOHYIO cCUCTeEMY MeToIoM ["aycca. Haittu oOriee pemenre u 4act-
HOE pelICHHuE.

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

3amanue NoS. Pemuth ogHOpOIHYIO cucteMy MetonoM ["aycca. Halitu 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 MPOCTPAHCTBE 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 JIM 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 romans Tpeyroiabauka ABC, eciu 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

KOMILJTAHAPHBI, TO HAWTH 00BbeM Mapasiesenumnea, 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 MaTpuy onepatopa A B O6asuce €, €,, €, u HaliTH 00pa3

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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PT'P Ne3

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

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

Bamanne Ne2. [lana npsivast |, . Tlpsimast |, mpoxonur wepes roukn A u B. Haiitu paccrosaue ot
Touku nepecedenus npsimeix |, u |, o npsmoii .

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

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

MEPIICHIUKYISIPHO BeKTOpYy N, ecnu MO(O; 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 mepecedeHus IpaMoi | W IIIOCKOCTH @ ¥ yros MeXay HUMH.

X+ 2 z-1
I :—:X:—; a:X+2y—-3z-12=0.
3 4 -2
3ananue Ne7. Tlpsimast |, mpoxonut yepes toukn 4 u B. Tlpsmas |, npoxoxut uepes Touxy M
NePIEHANKYIAPHO TWIockocTh ¢ . Haiitn yron mexuy npsimbivu |, 1 |, u 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. IlocTpouTts KpuBYyI0, H300pa3uTh GOKYCHI, TUPEKTPHUCHI.

3ananue Ne8. Jlns qaHHOW KpUBOM

Saganue No9. Ipusectn ypaBuenne kpuoii 9X° — 25y —18x +200y —616=0 « kaHOHmM4e-
CKOMY BH/IY U IOCTPOUTH 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
Bapuant
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. Jlana nupamuja c 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 BBICOTBI, OITYIIEHHOW Ha rpanb A A A,
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T) HATH JUIMHY MEANaHBbl, IPOBEICHHYIO U3 BepUIMHBI A K pedpy A, A

4. BBIYUCIIHMTH TUIOMIA/b MapajIeJIorpaMMa, MOCTPOSHHOTO Ha BeKTopax a u b a — yrom mexmy

BEKTOpaMH P U (

a=2p+q,b=p-3q, |p|=2,d=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,(-21;3)

L | xX+y+z2-2=0
2. Brinucarh KaHOHUYECKOE YPABHEHHE MPSIMOM:
X—y-32+6=0

X-2 y-3 z+1

3. Haiitu Touky nepeceyeHus NpsMoi U MJI0CKOCTH:

uX+y+2z-9=0.

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

5. Hammcare ypaBHEHHE IUIOCKOCTH € TNPOXOJsAWIEH uepe3 Touky M, M mneprneHaukyaspHO
npsmoit (M;M,): M (3;2;0), M, (4,15), M,(2,-14).

6. Haiitu KocuHyc yriia MeXay INIOCKOCTSIMM ¢ U O, !
o, :3Xx—y+3=0, a,: x-2y+52-10=0

BapuaHT 3a1aHuil IPOMEKYTOYHOI'0 TECTa

1.1. HaifTu paHr MaTpuIbl IPUBEACHNUEM K CTYIIEHYaTOMY BHLY

1.2. Pemiuth MaTpuuHOE YPABHEHUE 1 =2 X = 2 35
- P yp 3 4) |3 -1 0

X +2X,+X =5
1.3. Pemmuth cuctemy o gopmynam Kpamepa 3%, —5X%, +3%, =—7
2X + 7%, —%; =13
2.1. Hanmcats pasnoskeHHe BEKTOpa X 1o BEKTOpaM p,d,r X = {5, —12,1} ,p= {1, -3, O} ,

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

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

NG

2.3. lana nmupamuna c sepumnamu B Toukax AAAA,. A(6,1,3), 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

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

4.1. Jlana xpuBasi BTOPOTo Mopsaka x> +4y” —12x+16y+16 =0 . [lonydnTs kaHOHHYECKOE ypaBHEHUE

KPUBOU 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 TEUEHHE CEMecTpa IMpe-
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 ipoBeieH!sl TEKYILEro KOHTPOJIS 3HaHUH CTY/IEHTOB B AUCTAaHIIMOHHOM (popmate B pas-
paboTaHHBIX Kadenpoil «MaremaTruka» OHJIAH-Kypcax UMEIOTCS MPOMEXYTOUYHbIE (TPOOHbIE) Te-
CTBI.

3.2. IIpome:xyTOYHAAA aTTEeCTALMS

[TpomexyTouHas aTTecTanus - (3K3aMeH) MPOBOJUTCS 110 OUIeTaM B YCTHOU (hopMme.
Bpewmst U1 moAroTOBKM OTBETA HA BOMPOCH 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.

Ornepanuu ¢ MaTpUIlaMH, X CBOMCTBA.

YMHOkKEHUE NPSIMOYTOJIbHBIX MATPULL.

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

[Tonsitre onpenenurens. MUHOPHI U anredpandecKue JOMOTHEHUS.

CucreMbl TUHEHHBIX anreOpanyecKux YpaBHEHU, OCHOBHBIE MOHATHS U OMpPEesICHUS.
[IpaBuno Kpamepa penieHust CUCTEM JTMHEMHBIX YPaBHEHUM.

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

. Pemienue cuctem nuHEHHBIX anreOpanyecKux ypaBHEHUN METOI0M OOpaTHOI MaTpPHUIIBL.
.Merton IM'aycca penieHus CUCTEM JTMHEUHBIX YPAaBHEHHUIA.

. Pemrenne nmpou3sBoIbHBIX CUCTEM JIMHEMHBIX ypaBHEHUN MeToI0M ['aycca.

. Panr maTpunel. Teopema Kponekepa — Kanemu.

. OnHOpOIHBIE CUCTEMBI JIMHENHBIX YpaBHeHUN. Kputepuil cyiiecTBOBaHUS HETPUBUAIBHBIX pe-

LICHUM.
ITonsiTE BEKTOpA U JIMHEMHBIEC ONIEPALIMKU HAJl BEKTOPAMHU, CBOKCTBA OIlEpaLui.
Jlunelinast KOMOMHALUS BEKTOPOB.
JInHeliHas HE3aBUCUMOCTD U JIMHEHHAs 3aBUCUMOCTb T€OMETPUYECKUX BEKTOpOB. Kpurepwii nu-
HEHNHOW 3aBUCHUMOCTH.
[Tonsitme 6a3uca. KoopauHaTel BeKTOpa.
OpronopMupoBaHHbIi 0a3uc. Pa3nokeHune BekTopa 1o BeKTopam 6asuca.
YnopsaoueHHas TpoiKa BEKTOPOB.
CkansipHoe, BEKTOPHOE M CMEIIaHHOE MPOU3BEIEHIE BEKTOPOB B OPTOHOPMUPOBAHHOM 0azuce.
VYcnoBust OpTOrOHAIIBHOCTH, KOJUIMHEAPHOCTH ¥ KOMIUIAHAPHOCTH BEKTOPOB.

JInHelHbIe TPOCTpaHCTRA.

Martpuua nepexosa ot 6asuca k 6asucy.

CoOcTBeHHbBIE BEKTOPBI U COOCTBEHHBIE 3HAUEHUSI MATPULIBI.

AHAJIMTHYECKAS TeOMeTPUS

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

[TonsipHas cucrema KOOpAUHAT.

Pa3nuuHble TUIBI YPABHEHUN IIJIOCKOCTH U IIPSMOM.

Brruucnenue paccTosHAN MEXy 1BYMsI TOYKaMH, TOYKOM U MPSAMOMN, TOUKOW U IIJIOCKOCTBIO.
Berunciienre paccTosHUSA MEKAY CKPEIIUBAIOIUMUCS IIPSMBIMHU.

Brruucnenue yrioB Mexay AByMs IPSIMBIMU, IIPSMOM U IIJIOCKOCTBIO, ABYMS INIOCKOCTSIMH.
KpuBbie BTOpOro nopsiaka ux reoMETpUYECKUE CBOMCTBA U ypaBHEeHUs. [ [puBeieHne kpuBoil BTo-
pOTo NopsiiKa K KAHOHUYECKOMY BULY.

KanoHnveckue ypaBHEHHUs 3JUIMIICA, TUIIEPOOIIBI, TapaboIbl.

YpaBHEHHE TIOBEPXHOCTH BTOPOTO NOPsIJIKA.

KanoHnveckue ypaBHeHUs Cephl, SIUIUIICOUIa, KOHYCOB, THIIEpOOJION 0B, TapaboIOn I0B.

Tunosbie BapUaHTHI OUJIETOB
o aucuuIuiiHe «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.
12 -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 — KOMILIAHAPHBI JIU OHH.

3. Pemuth cucremMy MeTo10M 0OpaTHON MaTPUIIBI {

Eciu HeT, HaliTH 06beM Napaslielenue/a, IoCTPOSHHOro Ha BEKTopax a,b,c.
5. Haiitu yron Mexay BeKTopamu a =(1-2,-2) 1 b =(2,0,1).

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

3aB. xadenpoii O.M. bapanosa / /

MHWHHCTEPCTBO HAVKH U BBICILIET'O OBPA3OBAHIS POCCUMCKON ®EJEPALIMNA
®EJIEPAJIBHOE I'OCYIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE
YUPEXJEHWE BbICILIEI'O OFPABOBAHUS
«MOCKOBCKHH NOJIUTEXHUYECKHN1 YHUBEPCUTET»
(MOCKOBCKHI NOJIUTEX)

®axynbTeT 0a30BBIX KOMITETEHITHH, Kadenpa «Marematuka»
Huctunnuna «Jluneiinas anredpay»
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BWIET

1. Jluneiinas komOuHanus BekTopoB. basuc. Koopaunare! BekTopa.

12 -1
2. Brluuciouth OIIpEACINUTEIIbL MaTPULIbI C:AT, ectu A=(3 1 0.
011

4%, — 2%y +3%3 =12,
3. Pemmre cucreMmy ypaBHeHU MeToioM ['aycca 1, +5%, —3x; =1,
2% +3X; —2%;3 =3.
4. Tlokasatp, 4TO BEKTOpbl M =(1,-12), A =(2,0,3), p=(-2,-11) oOpa3yroT 6a3uc B IPOCTPAHCTBE.
5. lano oOuiee ypaBHeHUe npsiMoi  —2x+3y—5=0. HamucaTe: ypaBHEeHHE NPSIMOH C YIIIOBBIM KO-
s dULEeHTOM; ypaBHEHHE IPSIMON B OTpE3Kax; HOpMaJIbHOE YpaBHEHHUE MPSAMOIL.

YTBepkeHo Ha 3aceqanuu 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.



